KaTtanor npoaykuun

CBapoyHble maTepuansl ESAB




OrnaBneHue

”_:_) Mapka Knaccudmkaumm cp.
: ISO/ EN | AWS rocT/oCT
BeeneHve 16
1 Matepuansl nervpoBaHHble Mn-Si ans cBapku KOHCTPYKLIMOHHBIX YIMEPOANCTbIX U HU3KOMErMpoBaHHbIX CTanen. 18
1.1 | OnekTpopapl Anst CBApKM YrMepoANCTbIX 1 HUSKONErpOBaHHbIX CTane. 18
Pipeweld 6010 Plus | EN ISO 2560-A: E382C 2 1 AWS A5.1: E6010 [OCT 9467: 346 (ycnoBHO) 21
AHO-4C [OCT P UCO 2560-A: E380R 12 AWS A5.1: E6013 [OCT 9467: 546 21
03C-12 FOCT P NCO 2560-A: E380R 12 AWS A5.1: E6013 [OCT 9467: 546 22
MP-3 FOCT P NCO 2560-A: E380R 12 AWS A5.1: E6013 [OCT 9467: 546 22
MP-3 OCT 5.9224-75 22
OK 43.32 EN ISO 2560-A: E420RR 12 AWS A5.1: E6013 [OCT 9467: 350 (ycrnoBHO) 22
OK 46.00 EN ISO (FOCT P UCO) 2560-A: E380RC 12 | AWS A5.1: E6013 FOCT 9467: 346 23
OK Femax 33.80 EN ISO 2560-A: E420RR 7 3 AWS A5.1: E7024 FOCT 9467: 350 (ycrnoBHo) 23
OK Femax 39.50 EN ISO 2560-A: E 422 RA53 AWS A5.1: E7022 [OCT 9467: 350 (ycnoBHO) 23
OK 50.40 EN ISO 2560-A: E422RB 12 AWS A5.1: E6013 OCT 9467: 350 (ycnoBHO) 24
OK Femax 38.95 EN ISO 2560-A: E384 B 7 3 H10 AWS A5.1: E7028 [OCT 9467: 346A (ycnoBHo) 24
YOHWUWN 13/45 FOCT P NCO 2560-A: E352B 22 H10 [OCT 9467: 346A 24
YOHWUWN 13/45 OCT 5.9224-75 24
YOHWWN 13/55 [OCT P UCO 2560-A: E42 3B 22 H10 AWS A5.5: E7015-G [OCT 9467: 350A 25
YOHWWN 13/55 OCT 5.9224-75 25
YOHWW 13/55P [OCT P MUCO 2560-A: E42 3B 22 H10 AWS A5.5: E7015-G [OCT 9467: 350A 25
MTT-01K [OCT P UCO 2560-A: E42 3B 22 H10 AWS A5.5: E7015-G FOCT 9467: 350A 25
MTT-02 [OCT P NCO 2560-A: E42 3B 22 H10 AWS A5.5: E7015-G FOCT 9467: 350A 26
TMY-21Y FOCT 9467: 350A 26
Ly-5 [OCT 9467: 350A / OCT 24.948.01-90 26
OK 48.00 EN ISO 2560-A: E424 B 4 2 H5 AWS A5.1: E7018 [OCT 9467: 350A (ycnosHo) 26
OK 48.04 EN ISO 2560-A: E 424 B 32 H5 AWS A5.1: E7018 [OCT 9467: 350A (ycnosHo) 27
OK 48.15 EN ISO 2560-A: E423B 32 H5 AWS A5.1: E7018 [OCT 9467: 350A (ycroBHo) 27
FILARC 35S EN ISO 2560-A: E424B 32 H5 AWS A5.1: E7018-1 [OCT 9467: 350A (ycroBHo) 27
OK 53.05 EN ISO 2560-A: E424B 22 H10 AWS A5.1: E7016 [OCT 9467: 350A (ycroBHo) 27
OK 53.16 SPEZIAL |EN ISO 2560-A: E 38 2B 32 H10 AWS A5.1: E7016 [OCT 9467: 350A (ycrnoBHo) 28
OK 53.70 ENISO (FOCT P CO) 2560-A: E425B12H5 | AWS A5.1: E7016-1 IOCT 9467: 350A 28
FILARC 56S EN ISO 2560-A: E425B 12 H5 AWS A5.1: E7016-1 IOCT 9467: 350A (ycrnoBHo) 28
OK 55.00 EN ISO 2560-A: E46 5B 32 H5 AWS A5.1: E7018-1 H4 R [OCT 9467: 355 (ycnoBHO) 29
Pipeweld 80DH EN ISO 2560-A: E 46 4 B 4 5 H5 AWS A5.5: E8045-P2 H4R [OCT 9467: 355 (ycnoBHO) 29
1.2 | [poBOMOKM CMMOLLHOIO CeYeHWs Ans AyroBoi CBapKM B 3aLUMTHBIX radax NnaBsLLMMCS 31EKTPOAOM YINEepPOANCTbIX U HU3KOMErMpoBaHHbIX CTanen. 29
OK AristoRod 12.50 | EN ISO 14341-A: G 38 3 C1 3Si1 AWS A5.18: ER70S-6 31
EN ISO 14341-A: G 42 4 M21 3Si1
Weld G3Si1 EN ISO 14341-A: G 38 2 C1 3Si1 AWS A5.18: ER70S-6 31
EN ISO 14341-A: G 42 3 M21 3Si1
OK Autrod 12.51 EN ISO 14341-A: G 38 3 C1 3Si1 AWS A5.18: ER70S-6 32
EN ISO 14341-A: G 42 4 M21 3Si1
OK AristoRod 12.63 | EN ISO 14341-A: G 42 3 C1 4Si1 AWS A5.18: ER70S-6 32
EN ISO 14341-A: G 46 4 M21 4Si1
OK Autrod 12.64 EN ISO 14341-A: G 42 3 C1 4Si1 AWS A5.18: ER70S-6 33
EN ISO 14341-A: G 46 4 M21 4Si1
Pipeweld 70S-G EN ISO 14341-A: G 42 2 C1 4Si1 AWS A5.18: ER70S-6 33
EN ISO 14341-A: G 46 3 M21 4Si1
1.3 | MNpyTKkn NprcapgoyHble Ans AyroBoW CBapku B 3aLLMTHBIX ra3ax HeNMaBsLLyMCS MEeKTPOLOM YINEePOANCTLIX U HUSKOMErpOBaHHbIX CTanel.
OK Tigrod 12.60 EN ISO 636-A: W 38 3 W2Si AWS A5.18: ER70S-3 34
OK Tigrod 12.64 EN ISO 636-A: W 46 3 W4Si1 AWS A5.18: ER70S-6 35
1.4 | MNpyTkv NpucagoYHble Anst ra3o-kKUCIIOPOAHON CBAPKY YINepoaUCTbIX U HU3KOMETMPOBaHHbIX CTanen. 35
OK Gazrod 98.70 EN 12536: O Il AWS A5.2: R60 35
1.5 | MNpoBomnoky NOpPOLLKOBbIE ra303alyyTHbIe 1 CamMOo3aLLMTHbIe AMs AYroBOW CBApKM NNaBSLLMMCS SMEKTPOLOM YIMEepOANCTbIX U HASKOMErnpoBaHHbIX | 36
cTanen.
Coreshield 8 ENISO 17632-A: T422Y N 2 AWS A5.20:E71T-8 39
Coreshield 15 AWS A5.20:E71T-GS 39
OK Tubrod 14.11 EN ISO 17632-A:T 424 M M 3 H5 AWS A5.18: E70C-6M H4 39
Coreweld 46 LS EN ISO 17632-A: T 46 4 MM 2 H5 AWS A5.18: E70C-6M H4 40
OK Tubrod 14.12 ENISO 17632-A:T422M C 1 H10 AWS A5.18: E70C-6C 40
EN ISO 17632-A:T 422 MM 1 H10 AWS A5.18: E70C-6M
OKTubrod 15.00 EN ISO 17632-A: T423B C 2 H5 AWS A5.20: E71T-5C H4 41
EN ISO 17632-A: T 42 3B M 2 H5 AWS A5.20: E71T-5M H4
FILARC PZ6130HS |ENISO 17632-A:T424BC5H5 AWS A5.20:E70T-5CJ H4 41
EN ISO 17632-A:T 424 B M 3 H5 AWS A5.20: E70T-5MJ H4
Weld 71T-1 AWS A5.20:E71T-1C H8 42
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Ne

Knaccudmkauyum

Ne

Knaccudmkaumm

. Mapxa ISO/ EN AWS FOCT/ OCT Crp.

FILARC PZ6113 ENISO 17632-A: T422P C 1 H5 AWS A5.20: E71T-1C H4 42
EN ISO 17632-A: T46 2P M 1 H10 AWS A5.20: E71T-1M H8
OK Tubrod 15.16 ENISO 17632-A:T420R C 3 H10 AWS A5.20:E70T-1C 42
OK Tubrod 15.13 ENISO 17632-A: T422P C 1 H5 AWS A5.20: E71T-1C H4 43
ENISO 17632-A: T46 2P M 1 H10 AWS A5.20: E71T-1M H8
Dual Shield 7100SR | EN ISO 17632-A: T424 P C 1 H5 AWS A5.20: E71T-1CJ H4 43
AWS A5.20: E71T-9CJ H4
AWS A5.20: E71T-12CJ H4

FILARCPZ6113S EN ISO 17632-A: T463 P C 2 H5 AWS A5.20: E71T-9C H4 43
FILARCPZ6114 ENISO 17632-A: T 464 P M 1 H5 AWS A5.20: E71T-1MJ H4 44
FILARCPZ6114S ENISO 17632-A: T46 4 P C 1 H5 AWS A5.20: E71T-1CJ H4 44
1.6 | ®ntockl 1 NPOBOMOKM ANS AYroBON CBapKW NOA PrOCOM YIMEepPOANCTbIX Y HUSKOMErpOBaHHbIX CTanewn. 44
OKAutrod 12.10 ENISO 14171-A: $1 AWS A5.17: EL12 48
OK Autrod 12.20 EN ISO 14171-A: S2 AWS A5.17: EM12 48
OK Autrod 12.22 EN ISO 14171-A: S2Si AWS A5.17: EM12K 48
OK Autrod 12.30 ENISO 14171-A: S3 48
OK Autrod 12.32 EN ISO 14171-A: S3Si AWS A5.17: EH12K 48
OK Autrod 12.40 ENISO 14171-A: S4 AWS A5.17: EH14 48
OK Flux 10.61 ENISO 14174: SAFB 165 DC 49
OK Flux 10.62 ENISO 14174: SAFB 1 55 AC H5 50
OK Flux 10.71 ENISO 14174: SAAB 1 67 AC H5 51
OK Flux 10.72 ENISO 14174: SAAB 157 AC H5 52
OK Flux 10.74 ENISO 14174: SAAB 1 67 AC H5 53
OK Flux 10.76 ENISO 14174: SAAB 189 AC 54
OK Flux 10.77 ENISO 14174: SAAB 1 67 AC H5 55
OK Flux 10.78 ENISO 14174: SAAB 167 AC 56
OK Flux 10.81 ENISO 14174: SAAR 197 AC 57
OK Flux 10.87 ENISO 14174: SAAR 195AC 58
OK Flux 10.88 ENISO 14174: SAAR 1 89 AC 59
2 Matepuanb! HU3konerpoBaHHbIE AN CBAPKK KOHCTPYKLUMOHHBIX HU3KOMErMpOBaHHbIX CTanei NoBbILLEHHON MPOYHOCTY U BbICOKOMPOYHBIX 60
2.1 | OnekTpopl ANs CBapKW HU3KOMErMpPOBaHHbIX KOHCTPYKLMOHHBIX CTanei NOBbILLIEHHO MPOYHOCTU U BbICOKOMPOYHBIX CTaneil. 60
Pipeweld 7010 Plus | EN ISO 2560-A:E422C 21 AWS A5.5: E7010-P1 FOCT 9467: 350 (ycnosHo) 62
0K 48.08 EN ISO 2560-A: E46 5 1Ni B 3 2 H5 AWS A5.5: E7018-G IOCT 9467: 350A (ycnoBHo) 63
FILARC 76S EN ISO 2560-A: E 46 6 Mn1Ni B 3 2 H5 AWS A5.5: E7018-G [OCT 9467: 350A (ycnoBHo) 63
Pipeweld 8010 Plus | EN ISO 2560-A: E46 3 INiC 2 1 AWS A5.5: E8010-P1 IOCT 9467: 350A (ycnoBHO) 63
OK 73.08 ENISO 2560-A:E465ZB 32 AWS A5.5: E8018-G IOCT 9467: 350A (ycnoBHo) 64
OK 74.65 N ENISO 2560-A:E46 3ZB 42 H5 AWS A5.5: E8018-G H4 FOCT 9467: 355 (ycnosHo) 64
0K 73.68 EN ISO 2560-A: E 46 6 2Ni B 3 2 H5 AWS A5.5: E8018-C1 IOCT 9467: 355 (ycrnosHo) 64
OK 73.79 EN ISO 2560-A: E 46 6 3NiB 12 H5 AWS A5.5: E8016-C2 IOCT 9467: 960 (ycnosHo) 65
MTr-03 FOCT P UCO 2560-A: E46 4 1NiMoB22H10 | AWS A5.5: E8015-G FOCT 9467: 560 65
OK 74.70 EN ISO (FOCT P UCO) 2560-A: E504ZB 42 H5 | AWS A5.5: E8018-G [OCT 9467: 955 65
Pipeweld 8018 ENISO 2560-A:E504ZB 42 H5 AWS A5.5: E8018-G FOCT 9467: 355 (ycnosHo) 65
Pipeweld 8016 EN ISO 2560-A: E 50 6 Mn1Ni B 1 2 H5 AWS A5.5: E8016-G IOCT 9467: 355 (ycrnosHo) 66
FILARC 88S EN ISO 2560-A: E 50 6 Mn1Ni B 1 2 H5 AWS A5.5: E8016-G FOCT 9467: 355 (ycrnoBHo) 66
Pipeweld 9010 Plus | EN ISO 2560-A: E 50 2 1NiMo C 2 1 AWS A5.5: E9010-P1 FOCT 9467: 360 (ycrnosHo) 66
Pipeweld 90DH EN ISO 18275-A: E 556 Mn1Ni B 4 5 H5 AWS A5.5: E9045-P2 H4R IOCT 9467: 960 (ycrnosHo) 67
OK 74.78 EN ISO 18275-A: E 554 MnMo B 32 H5 AWS A5.5: E9018-D1 FOCT 9467: 360 (ycnosHo) 67
FILARC 98S ENISO 18275-A: E 556 Mn1NiMo B T 32 H5 | AWS A5.5: E9018-G IOCT 9467: 360 (ycrnosHo) 67
48XH-5 [OCT 9467: 970 68
Pipeweld 10018 ENISO 18275-A: E624 Mn1NiMoB32H5 | AWS A5.5: E10018-G FOCT 9467: 370 (ycrnoHo) 68
OK 74.86 Tensitrode | EN ISO 18275-A:E624 ZBT32H5 AWS A5.5: E10018-D2 OCT 9467: 370 (ycnosHo) 68
Pipeweld 100DH ENISO 18275-A:E625ZB 4 5H5 AWS A5.5: E10018-G H4R [OCT 9467: 370 (ycnosHo) 68
OK 75.75 EN ISO 18275-A: E 69 4 Mn2NiCrMo B4 2H5 | AWS A5.5: E11018-G IOCT 9467: 370 (ycrnoBHo) 69
FILARC 118 EN ISO 18275-A: E69 5 Mn2NiMo B3 2 H5 | AWS A5.5: E11018M IOCT 9467: 370 (ycnosHo) 69
OK 75.78 ENISO 18275-A:E896ZB 42 H5 FOCT 9467: 385 (ycrnosHo) 69

. Mapka ISO/ EN | AWS FOCT/OCT Crp.
2.2 | MpoBOMOKK CMIOLLHOMO CeYEHUs AN AYrOBOV CBAPKY B 3aLLMTHBIX radax MnaBsAWMMCS 3MeKTPOAOM HU3KONErMpOBaHHbIX KOHCTPYKLIMOHHBIX 69
CTanei NoBbILLEHHON MPOYHOCTU 1 BbICOKOMPOYHBIX CTanew.
OK AristoRod 13.26 | EN ISO 14341-A: G 42 0 C1 Z 3Ni1Cu AWS A5.28: ER70S-G 71
EN ISO 14341-A: G 46 4 M21 Z 3Ni1Cu
OK Autrod 13.23 AWS A5.28: ER80S-Ni1 71
OK Autrod 13.28 EN ISO 14341-A: G 46 5 M21 2Ni2 AWS A5.18: ER80S- Ni2 71
OK AristoRod 13.09 | EN ISO 14341-A: G 38 0 C1 2Mo AWS A5.28: ER80S-G 72
EN ISO 14341-A: G 46 2 M21 2Mo
OK AristoRod 13.08 | EN ISO 14341-A: G 46 0 C1 4Mo AWS A5.28: ER80S- D2 72
EN ISO 14341-A: G 50 4 M21 4Mo
OK AristoRod 55 EN ISO 16834-A: G 55 4 M21 Mn3NiCrMo AWS A5.28: ER100S-G 72
OK AristoRod 69 EN ISO 16834-A: G 69 4 M21 Mn3Ni1CrMo AWS A5.28: ER110S-G 72
OK AristoRod 79 EN ISO 16834-A: G 79 4 M21 Mn4Ni2CrMo AWS A5.28: ER120S-G 73
OK AristoRod 79 EN ISO 16834-A: G 89 4 M21 Mn4Ni2CrMo AWS A5.28: ER120S-G 73
2.3 | MpyTku NprcagoyHble Ans AyroBOW CBAapKMW B 3aLLMTHBIX ra3ax HEMNaBsLLMMCS SMEKTPOAOM HU3KONErMpOBaHHbIX KOHCTPYKLIMOHHBIX CTanen 73
MOBbILLEHHON NPOYHOCTY 1 BBICOKOMPOYHBIX CTaneM.
OK Tigrod 13.26 AWS A5.28: ER80S-G 75
OK Tigrod 13.23 AWS A5.28: ER80S-Ni1 75
OK Tigrod 13.09 EN ISO 636-A: W 46 2 W2Mo AWS A5.28: ER80S-G 75
OK Tigrod 13.08 AWS A5.28: ER80S-D2 75
OK Tigrod 13.28 EN ISO 636-A: W 46 5 W2Ni2 AWS A5.28: ER80S-Ni2 75
OK Tigrod 55 EN ISO 16834-A: W 55 4 Mn3NiCrMo AWS A5.28: ER100S-G 75
2.4 | NpoBOMOKM NOPOLLKOBbIE AN1A AYroBOW CBAPKV NNaBSALLMMCS 3NEKTPOAOM HU3KOMErMpOBaHHbBIX KOHCTPYKLUMOHHbIX CTanel NoBbILLEHHOM 76
MPOYHOCTM W BBICOKOMPOYHbIX CTanen.
OK Tubrod 14.04 ENISO 17632-A: T 42 6 2NiM M 2 H5 AWS A5.28: E70C-G 78
OK Tubrod 14.05 EN ISO 17632-A: T424ZM M 2 H5 AWS A5.28: E70C-G 79
OK Tubrod 14.02 ENISO 17632-A: T502Z M M 2 H10 AWS A5.28: EB0C-G 79
OK Tubrod 14.03 ENISO 18276-A: T 69 4 Mn2NiMo MM 2H5 | AWS A5.28: E110C-G 79
Coreweld 89 EN ISO 18276-A:T894 ZM M 3 H5 AWS A5.28: E120C-G-H4 80
FILARC PZ6125 ENISO 17632-A: T426 INiBM 1 H5 AWS A5.29: E71T5-K6M-H4 80
FILARC PZ6112 ENISO 17632-A: T422ZPC1H5 AWS A5.29: E71T1-G-H4 81
ENISO 17632-A: T462ZP M 1 H10 AWS A5.29: E71T1-GM-H8
OK Tubrod 15.17 ENISO 17632-A: T46 3 INiP C 2 H5 AWS A5.29: E81T1-Ni1M 81
ENISO 17632-A: T 46 4 1Ni P M 2 H10
FILARC PZ6116S ENISO 17632-A: T46 6 1.5NiP C 1 H5 AWS A5.29: E81T1-K2J-H4 82
FILARC PZ6138 EN ISO 17632-A: T50 6 1Ni P M 1 H5 AWS A5.29: E81T1-Ni1MJ-H4 82
FILARC PZ6138SR | ENISO 17632-A: T46 6 1Ni P M 1 H5 AWS A5.29: E81T1-Ni1MJ 82
FILARC PZ6138S SR | EN ISO 17632-A: T46 6 INiP C 1 H5 AWS A5.29: E81T1-Ni1J 82
OK Tubrod 15.19 AWS A5.29: E81T1-Ni1M 83
Dual Shield 55 ENISO 18276-A: T554ZP M 2 H5 AWS A5.29: E91T1-GM 83
Dual Shield 62 EN ISO 18276-A: T 62 4 Mn1,5Ni P M 2 H5 AWS A5.29: E101T1-G 83
Pipeweld 111T-1 ENISO 18276-A: T694ZP M2 H5 AWS A5.29: E111T1-K3MJ-H4 83
2.5 | ®nrockl M NPOBONOKM A11s AYroBO CBapku Mo (hritoCoOM HU3KOMErMpoBaHHbIX KOHCTPYKLIMOHHbIX CTarei NoBbILLEHHOW MPOYHOCTY 1 84
BbICOKOMPOYHbIX CTanen.
OK Autrod 12.24 EN ISO 14171-A: S2Mo AWS A5.23: EA2 86
OK Autrod 12.34 EN ISO 14171-A: S3Mo AWS A5.23: EA4 86
OK Autrod 12.44 EN ISO 14171-A: S4Mo AWS A5.23: EA3 86
OK Autrod 13.21 ENISO 14171-A: S2Ni1 AWS A5.23: ENi1 87
OK Autrod 13.24 EN ISO 14171-A: S3Ni1Mo0,2 AWS A5.23: ENi6 87
OK Autrod 13.27 EN ISO 14171-A: S2Ni2 AWS A5.23: ENi2 87
OK Autrod 13.36 EN ISO 14171-A: S2Ni1Cu AWS A5.23: EG 87
OK Autrod 13.40 EN ISO 14171-A: S3Ni1Mo AWS A5.23: EG 87
EN ISO 26304-A: S3Ni1Mo
OK Autrod 13.43 EN ISO 26304-A: S3Ni2,5CrMo AWS A5.23: EG 87
OK Autrod 13.44 EN ISO 26304-A: S3Ni1,5CrMo AWS A5.23: EG 87
OK Autrod 13.49 EN ISO 14171-A: S2Ni3 AWS A5.23: ENi3 87




Ne

Knaccudmkauyum
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Mapka Crp.
. P ISO/ EN AWS roCT/OCT P
OK Autrod 13.64 EN ISO 14171-A: S2MoTiB AWS A5.23: EG 87
OK Flux 10.61 ENISO 14174: SAFB 165 DC 88
OK Flux 10.62 ENISO 14174: SAFB 1 55 AC H5 88
OK Flux 10.71 ENISO 14174: SAAB 167 AC H5 90
OK Flux 10.72 EN ISO 14174: SAAB 1 57 AC H5 91
OK Flux 10.74 ENISO 14174: SAAB 167 AC H5 92
OK Flux 10.77 ENISO 14174: SAAB 167 AC H5 93
OK Flux 10.81 ENISO 14174: SAAR 197 AC 94
3 Marepwans! HU3KonermpoBaHHble 1 NervpoBaHHbIe AN CBaPKN XPOMO-MONMGAEHOBbIX TEMNMOYCTOMYMBLIX CTanen. 94
3.1 OnekTpozabl Ansi CBApKU XPOMO-MONMMBAEHOBBIX TEMMOYCTONYMBBIX CTaneMn. 94
OK 74.46 EN ISO 3580-A: E Mo B 32 H5 AWS A5.5: E7018-A1 96
LiJ1-38 [OCT 9467: 3-09X1M 96
OCT 24.948.01-90
Ly-2XmM [OCT 9467: 3-09X1M 96
OCT 24.948.01-90
OK 76.18 EN ISO 3580-A: E CrMo1 B 4 2 H5 AWS A5.5: E8018-B2 97
OK 76.16 EN ISO 3580-A: E CrMo1 B 4 2 H5 AWS A5.5: E8018-B2-H4R 97
Li1-39 [OCT 9467: 3-09X1M® 97
OCT 24.948.01-90
Li1-20 [OCT 9467: 3-09X1M® 97
OCT 24.948.01-90
OK 76.28 EN ISO 3580-A: E CrMo2 B 4 2 H5 AWS A5.5: E9018-B3 98
OK 76.26 EN ISO 3580-A: E CrMo2 B 3 2 H5 AWS A5.5: E9018-B3 98
OK 76.35 EN ISO 3580-A: E CrMo5 B 4 2 H5 AWS A5.5: E8018-B6 98
OK 76.96 EN ISO 3580-A: E (CrMo9) B 4 2 H5 AWS A5.5: E8015-B8 98
OK 76.98 EN ISO 3580-A: E CrMo91 B 4 2 H5 AWS A5.5: E9015-B9 (ycrnosHo) 98
3.2 | [poBOMOKM CMIOLLHOIO CeYeHUs AN AYrOBOW CBAPKY B 3aLLMTHBIX ra3ax NnaBsAWMMCS SMEKTPOAOM XPOMO-MOMGAEHOBbIX TENMOYCTONYMBBIX 99
cranen.
OK AristoRod 13.09 | EN ISO 21952-A: G MoSi AWS A5.28: ER80S-G 100
OK AristoRod 13.12 | EN ISO 21952-A: G CrMo1Si AWS A5.28: ER80S-G [OCT 2246-70: Cs-08XICMA 100
EN ISO 21952-B: G 55 M21 1CM3 (ycnosHo)
OK AristoRod 13.16 | EN ISO 21952-A: G ZCrMo1Si AWS A5.28: ER80S-B2 100
EN ISO 21952-B: G 55 M13 1CM3
OK Autrod 13.14 [OCT 2246-70: Ce-08XTCM®A-O 101
(CB-08XICM®A)
OK AristoRod 13.22 | EN ISO 21952-A: G CrMo2Si AWS A5.28: ER90S-G 101
EN ISO 21952-B: G 62 M21 2C1M3
OK Autrod 13.17 EN ISO 21952-B: G 62 M13 2C1M AWS A5.28: ER90S-B3 101
3.3 | MpyTkn nprcapoyHble ANst AYrOBO CBApKM B 3aLLUMTHBIX rasax HennaBsLLYMCS 3MeKTPOLOM XPOMO-MONMBAEHOBbIX TEMMOYCTONYMUBbIX CTanen. 101
OK Tigrod 13.09 EN ISO 21952-A: W MoSi AWS A5.28: ER80S-G 102
EN SO 21952-B: W 52 11 1M3
OK Tigrod 13.12 EN ISO 21952-A: W CrMo1Si AWS A5.28: ER80S-G [OCT 2246-70: Ce-08XI'CMA 102
EN ISO 21952-B: W 55 |1 1CM3 (ycnoBHo)
OK Tigrod 13.16 EN ISO 21952-B: W 55 [1 1CM AWS A5.28: ER80S-B2 102
OK Tigrod 13.22 EN ISO 21952-A: W CrMo2Si AWS A5.28: ER90S-G 102
EN ISO 21952-B: W 62 11 2C1M3
OK Tigrod 13.17 EN ISO 21952-B: W 62 11 2C1M AWS A5.28: ER90S-B3 103
OK Tigrod 13.32 EN ISO 21952-A: W CrMo5Si AWS A5.28: R80S-B6 103
EN ISO 21952-B: W 55 |1 5CM
OK Tigrod 13.37 EN ISO 21952-A: W CrMo9 AWS A5.28: ER80S-B8 103
EN ISO 21952-B: W 55 |1 9C1M
OK Tigrod 13.38 EN ISO 21952-A: W CrMo91 AWS A5.28: ER90S-B9 103
EN ISO 21952-B: W 62 |1 9C1MV
3.4 | MpoBONOKY NOPOLLKOBbIE AS1s AyrOBOW CBAPKY NMaBSLLMMCS 3MEKTPOAOM XPOMO-MONMBAEHOBBIX TEMIOYCTONYMBLIX CTaNEN. 103
Dual Shield MoL EN ISO 17634-A: T MoL P M 2 H5 AWS A5.29: E81T1-A1TM 104
Dual Shield CrMo1 | EN ISO 17634-A: T CrMo1 P M 2 H5 AWS A5.29: E81T1-B2M 105
Dual Shield CrMo2 | EN ISO 17634-A: T CrMo2 P M 2 H5 AWS A5.29: E91T1-B3M 105
3.5 | ®niockl v NPOBONOKM A1 AYTOBOW CBApKY NoA (hIIOCOM XPOMO-MONMOAEHOBBIX TEMOYCTONYMBbIX CTanewn. 105
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m. Mapka ISO/ EN AWS rocT/ocCT crp.
OK Autrod 12.24 EN ISO 14171-A: S2Mo AWS A5.23: EA2 106
OK Autrod 13.10SC | EN ISO 24598-A: S CrMo1 AWS A5.23: EB2R 106
OKAutrod 13.10SC | EN ISO 24598-A: S CrMo2 AWS A5.23: EB3R 106
OK Autrod 13.45 EN ISO 24598-A: S ZCrMoV2 AWS A5.23: EBG 106
OK Autrod 13.33 EN ISO 24598-A: S CrMo5 AWS A5.23: EB6 106
OK Autrod 13.35 EN ISO 24598-A: S CrMo91 AWS A5.23: EB9 107
OK Flux 10.61 ENISO 14174: SAFB 165 DC 107
OK Flux 10.62 EN ISO 14174: SAFB 1 55 AC H5 108
OK Flux 10.63 ENISO 14174: SAFB 1 55AC H5 109

4 CBapoyHble MaTepuarnbl Ha OCHOBE BbICOKONErMpOBaHHbIX CTane. 110
4.1 | OnekTpoabl HA OCHOBE BbICOKONErMPOBaHHbIX CTanen. 110
4.1.1 | OnekTpoabl Af1s CBAPKM BbICOKONENMPOBaHHbIX KOPPO3MOHHOCTOMKX CTanew. M
OK 68.15 ISO 3581-A:E13B4 2 AWS A5.4: E410-15 111
OK 68.25 ISO 3581-A:E134B4 2 AWS A5.4: E410NiMo-15 11
0O3/1-8 [OCT 10052-75: 3-07X20H9 111
OK 61.25 ISO 3581-A:E199HB22 AWS A5.4: E308H-15 111
OK 61.20 ISO 3581-A:E199LR 11 AWS A5.4: E308L-16 112
OK 61.30 ISO 3581-A:E199LR 12 AWS A5.4: E308L-17 112
OK 61.35 ISO 3581-A:E199LB22 AWS A5.4: E308L-15 112
LJ1-11 [OCT 10052-75: 3-08X20H9I2b 113
LT-15 [OCT 10052-75: 3-08X20H9I2b 113
LT-15K OCT 24.948.01-90 113
310-8 [OCT 10052-75: 3-10X25H13I2 113
OCT 5P9370-81
Li1-25 [OCT 10052-75: 3-10X25H13I2 114
Li1-25/1 OCT 24.948.01-90 114
OK 61.80 ISO 3581-A:E199NbR 12 AWS A5.4: E347L-17 114
OK 61.85 ISO 3581-A:E199NbB22 AWS A5.4: E347-15 114
OK 61.86 ISO 3581-A:E199NbR 12 AWS A5.4: E347L-17 115
OK 63.20 ISO 3581-A:E19123LR 11 AWS A5.4: E316L-16 115
OK 63.30 ISO 3581-A:E19123LR12 AWS A5.4: E316L-17 115
OK 63.35 ISO 3581-A:E19123LB22 AWS A5.4: E316L-15 116
OK 69.25 ISO 3581-A:E2016 3MnNLB42 AWS A5.4: E316LMn-15 116
OA 400/10Y [OCT 10052-75: 3-07X19H11M3r2¢ 116
OCT 5.9244-81
OA 400/10T [OCT 10052-75: 3-07X19H11M32¢ 17
OCT 5.9244-81
OK 63.80 ISO 3581-A:E19123NbR 32 AWS A5.4: E318-17 17
OK 63.85 ISO 3581-A:E 19123 NbB4 2 AWS A5.4: E318-15 17
OK 64.30 ISO 3581-A:EZ19134NLR32 AWS A5.4: E317L-17 118
OK 310Mo-L ISO 3581-A:E25222NLR12 AWS A5.4: E310Mo-16 118
(ycnosHo)
OK 69.33 ISO 3581-A:E20255CuNLR 32 AWS A5.4: E385-16 118
OK 67.56 ISO 3581-A:EZ237NLR32 119
OK 67.50 ISO 3581-A:E2293NLR32 AWS A5.4: E2209-17 119
OK 67.55 ISO 3581-A:E2293NLB22 AWS A5.4: E2209-15 120
OK 68.53 ISO 3581-A:E2594NLR32 AWS A5.4: E2594-16 120
OK 68.55 ISO 3581-A:E2294NLB42 AWS A5.4: E2594-15 120
4.1.2 | OnekTpoabl ANS CBapKW BbICOKONETNMPOBAHHBIX OKAIIMHOCTOMKMX W 3KapOMNpOYHbIX CTanei. 121
Li1-25 [OCT 10052-75: 3-10X25H13I2 121
LiT-26 OCT 24.948.01-90 121
0O3/1-6 [OCT 10052-75: 3-10X25H13I2 121
OCT 5.9224-75
OK 67.75 ISO 3581-A:E2212LB42 AWS A5.4: E309L-15 121
OK 62.53 122




Ne

Knaccudmkauyum

Ne

Knaccudmkaumm

. Mapka ISO/ EN AWS roCT/OCT Cp.
0K 67.13 ISO 3581-A:E2520R 12 AWS A5.4: E310-16 122
OK 67.15 ISO 3581-A:E2520R 12 AWS A5.4: E310-16 122
4.1.3 | OnekTpoabl ANS CBapK1 Pa3HOPOAHbIX CTaNen, HannaBKku NepexofHbIX CII0EB U CBapKM CTanew C OrpaHNYEHHOI CBApUBAEMOCTbIO. 123
OK 67.43 ISO 3581-A:E188MnR 12 AWS A5.4: E307-16 (ycroBHO) 123
OK 67.45 ISO 3581-A:E 188 Mn B4 2 AWS A5.4: E307-15 (ycroBHo) 123
0o3n-6 FOCT 10052-75: 3-10X25H13I2 123
OCT 5.9224-75
Lin-25 I'OCT 10052-75: 3-10X25H13I2 123
310-8 [OCT 10052-75: 3-10X25H13I2 124
OCT 5P9370-81
OK 67.60 ISO 3581-A:E2212LR 32 AWS A5.4: E309L-17 124
OK 67.66 AWS A5.4: E309L-16 124
OK 67.75 ISO 3581-A:E2212LB42 AWS A5.4: E309L-15 124
OK 67.70 ISO 3581-A:E22122LR32 AWS A5.4: E309LMo-17 125
0K 68.81 ISO 3581-A:E299R 32 AWS A5.4: E312-17 125
0K 68.82 ISO 3581-A:E299R 12 AWS A5.4: E312-17 (ycroBHO) 126
OA-395/9 OCT 10052-75: 3-11X15H25M6AI2 126
OCT 5.9244-87
4.2 | MpOBONOKK CNOLIHOMO CEeYeHUs ANs AyroBOW CBApKM B 3aLLMTHBIX radax NnassiLLMMCS SNeKTPOLOM Ha OCHOBE BbICOKOINErPOBaHHbIX CTane. 126
4.2.1 | MpoBOMOKY CMIOLIHOIO CeYeHNst Arns AyroBoii CBapKW B 3aLLUTHBIX ra3ax NiaBALMMCS 3MEKTPOAOM BbICOKONErMpoBaHHbIX KOPPO3UOHHOCTOMKUX | 127
crane.
OK Autrod 430LNb | EN ISO 14343-A: G 18 L Nb 127
OK Autrod 410NiMo | EN ISO 14343-A: G 13 4 127
OK Autrod 308H ENISO 14343-A: G199 H AWS A5.9: ER308H 127
OK Autrod 308LSi ENISO 14343-A: G 19 9 LSi AWS A5.9: ER308 LSi 128
OK Autrod 308L ENISO 14343-A: G199 L AWS A5.9: ER308 L 128
OK Autrod 347Si EN ISO 14343-A: G 19 9 NbSi AWS A5.9: ER347Si 128
OK Autrod 316LSi ENISO 14343-A: G 19 12 3 LSi AWS A5.9: ER316LSi 129
OK Autrod 316L ENISO 14343-A: G19123 L AWS A5.9: ER316L 129
OK Autrod 16.38 EN ISO 14343-A: G 20 16 3 MnL 129
OK Autrod 318Si EN ISO 14343-A: G 19 12 3 NbSi 130
OK Autrod 317L ENISO 14343-A: G18 153 L AWS A5.9: ER317L 130
OK Autrod 385 EN ISO 14343-A: G 20 25 5 CuL AWS A5.9: ER385 131
OK Autrod 2307 ENISO 14343-A: G237NL 131
OK Autrod 2209 ENISO 14343-A: G2293NL AWS A5.9: ER2209 132
OK Autrod 2509 ENISO 14343-A: G2594 N L AWS A5.9: ER2594 132
4.2.2 | TpoBOMOKY CMIOLUHOTO CeYeHNs ANs AYTOBOW CBAPKMW B 3aLLMUTHBIX rasax NiaBsLLYMCS SMEKTPOAOM BbICOKONErMpPOBaHHbBIX OKaMMHOCTOMKMX W 133
XapomnpoyHbIX cTanen.
OK Autrod 309LSi EN ISO 14343-A: G 23 12 LSi AWS A5.9: ER309LSi 133
OK Autrod 309L ENISO 14343-A: G23 12 L AWS A5.9: ER309L 133
OK Autrod 310 EN ISO 14343-A: G 25 20 AWS A5.9: ER310 133
4.2.3 | MpoBOMOKY CMIOLIHOIO CeYeHUst A AyroBoii CBApKM B 3aLLMTHBIX ra3ax NiaBALMMCS 3MEKTPOAOM pa3HOPOAHbIX CTanen, Hamnnasku 134
NepexoaHbIX CHOEB U CBAPKM CTanei ¢ orpaHYeHHON CBap1BaEMOCTbI0.
OKAutrod 16.95 EN ISO 14343-A: G 18 8 Mn 134
OK Autrod 309LSi EN ISO 14343-A: G 23 12 LSi AWS A5.9: ER309LSi 134
OK Autrod 309L ENISO 14343-A: G23 12 L AWS A5.9: ER309L 135
OK Autrod 309MoL | EN ISO 14343-A: G23122L 135
OK Autrod 312 ENISO 14343-A: G299 AWS A5.9: ER312 135
4.3 | MNpyTKu CNOLUHOTO CeYeHNs Ans AYrOBOV CBAPKMW B 3aLLMTHBIX ra3ax HeNnnaBALWMMCS 9MEeKTPOAOM Ha OCHOBE BbICOKONIETMPOBAHHBIX CTanen. 136
4.3.1 | TpyTKM CRMNOLLIHOTO CEYEeHMs Ans AyroBoN CBapkM B 3aLLMTHbIX ra3ax HennaBsALLMMCS 3IEKTPOAOM BbICOKONErMPOBaHHbIX KOPPO3UOHHOCTOMKMX 136
cranei.
OK Tigrod 430Ti ENISO 14343-A: W Z 17 Ti 136
OK Tigrod 410NiMo | EN ISO 14343-A: W 13 4 136
OK Tigrod 308H ENISO 14343-A: W 199 H AWS A5.9: ER308H 136
OK Tigrod 308LSi EN ISO 14343-A: W 19 9 LSi AWS A5.9: ER308 LSi 137

Mapka Crp.
. P ISO/ EN AWS rocT/ocT P
OK Tigrod 308L EN ISO 14343-A: W 199 L AWS A5.9: ER308 L 137
OK Tigrod 347Si EN ISO 14343-A: W 19 9 NbSi AWS A5.9: ER347Si 137
OK Tigrod 347 EN ISO 14343-A: W 19 9 Nb AWS A5.9: ER347 137
OK Tigrod 316LSi EN ISO 14343-A: W 19 12 3 LSi AWS A5.9: ER316LSi 138
OK Tigrod 316L EN ISO 14343-A: W 19123 L AWS A5.9: ER316L 138
OK Tigrod 318Si EN ISO 14343-A: W 19 12 3 NbSi 138
OK Tigrod 317L ENISO 14343-A: W18 153 L AWS A5.9: ER317L 139
OK Tigrod 385 EN ISO 14343-A: W 20 25 5 CuL AWS A5.9: ER385 139
OK Tigrod 2209 ENISO 14343-A: W2293NL AWS A5.9: ER2209 140
OK Tigrod 2509 ENISO 14343-A: W2594 N L AWS A5.9: ER2594 140
4.3.2 | TpyTKu CNAOLLHOMO CeYeHns Ans AyroBON CBapKM B 3aLLMTHBIX ra3ax HeNMaBsALLMMCS 31EKTPOAOM BbICOKONErPOBaHHbIX OKarIMHOCTOMKMX U 141
KapornpoyHbIX CTaneu.
OK Tigrod 309LSi EN ISO 14343-A: W 23 12 LSi AWS A5.9: ER309LSi 141
OK Tigrod 309L EN ISO 14343-A: W23 12 L AWS A5.9: ER309L 141
OK Tigrod 310 EN ISO 14343-A: W 25 20 AWS A5.9: ER310 141
4.3.3 | MpyTKM CNMOLUHOTO CEeYeHWs Ans AyroBOW CBapKM B 3aLLMTHbIX rasax HennaBsLLMMCS NeKTPOAOM PasHOPOAHbIX CTanel, Hannaeku nepexoaHbix | 142
CIIOEB W CBapKM CTanew ¢ orpaHU4EHHON CBap1BaeMOCTbIO.
OK Tigrod 16.95 EN ISO 14343-A: W 18 8 Mn 142
OK Tigrod 309LSi EN ISO 14343-A: W 23 12 LSi AWS A5.9: ER309LSi 142
OK Tigrod 309L EN ISO 14343-A: W23 12 L AWS A5.9: ER309L 142
OK Tigrod 309MoL | EN ISO 14343-A: W23 122 L 143
OK Tigrod 312 EN ISO 14343-A: W 29 9 AWS A5.9: ER312 143
4.4 | MpoBONOKY NOPOLLKOBbIE OISt AYrOBOV CBAPKU MIaBALLMMCS 3NEKTPOAOM Ha OCHOBE BbICOKONENMPOBAHHbBIX CTanen. 143
4.4.1 | TpoBONOKY NOPOLLKOBbIE AFIst AYroBOV CBAPKMU MIABALLMMCS 3NEKTPOAOM BbICOKONErMpoBaHHbIX KOPPO3VOHHOCTOMKUX CTanen. 145
FILARC PZ6166 ENISO 17633-A: T 134 M M12 2 AWS A5.9: EC410NiMo 145
(ycnoBHo)
OK Tubrod 15.30 ENISO 17633-A: T199 LM M13 2 AWS A5.9: EC308L (ycnosHo) 145
Shield-Bright 308L | EN ISO 17633-A: T199LP C12 AWS A5.22: E308LT1-1 146
ENISO 17633-A: T199L P M212 AWS A5.22: E308LT1-4
Shield-Bright 308L | EN ISO 17633-A: T199LR C13 AWS A5.22: E308LT0-1 146
X-tra ENISO 17633-A: T199 LR M21 3 AWS A5.22: E308LT0-4
OK Tubrod 15.31 ENISO 17633-A: T19123 LM M13 2 AWS A5.9: EC316L (ycnosHo) 147
Shield-Bright 316L | EN ISO 17633-A: T19123LPC12 AWS A5.22: E316LT1-1 147
ENISO 17633-A: T19123 L P M21 2 AWS A5.22: E316LT1-4
Shield-Bright 316L | EN ISO 17633-A: T19123 LR C13 AWS A5.22: E316LT0-1 148
X-tra ENISO 17633-A: T19123 LR M213 AWS A5.22: E316LT0-4
Shield-Bright 2307 | EN ISO 17633-A: T23 7 NL P M21 2 148
OK Tubrod 14.27 ENISO 17633-A: T2293NLPC12 AWS A5.22: E2209T1-1 149
ENISO 17633-A: T2293NLP M212 AWS A5.22: E2209T1-4
OK Tubrod 14.28 AWS A5.22: E2553T1-G 150
4.4.2 | MNpoBOMOKV NOPOLLKOBbIE A1 [YrOBOW CBAPKV NNaBALLMMCS 3NEKTPOAOM BbICOKONErVPOBaHHbIX OKaNMHOCTOMKUX U XapOMpPOYHbIX CTanen. 151
Shield-Bright 309L | EN ISO 17633-A: T2312LP C12 AWS A5.22: E309LT1-1 151
ENISO 17633-A: T23 12LP M21 2 AWS A5.22: E309LT1-4
Shield-Bright 309L | EN ISO 17633-A: T2312LRC13 AWS A5.22: E309LT0-1 151
X-tra ENISO 17633-A: T23 12LR M21 3 AWS A5.22: E309LT0-4
4.4.3 | MMpoBOMOKV NOPOLLKOBbIE A1 AYrOBOW CBAPKV NNABALLMMCS 3MEKTPOAOM Pa3sHOPOAHbIX CTanel, Hannasky NEPEXOAHbIX CIIOEB M CBAPKM CTanen 152
C OrpaHNYeHHoV CBap1BaeMOCTbIO.
OK Tubrod 15.34 ENISO 17633-A: T 18 8 Mn M M13 2 152
Shield-Bright 309L | EN ISO 17633-A: T23 12LP C12 AWS A5.22: E309LT1-1 152
ENISO 17633-A: T23 12L P M21 2 AWS A5.22: E309LT1-4
Shield-Bright 309L | EN ISO 17633-A: T2312LR C13 AWS A5.22: E309LT0-1 153
X-tra ENISO 17633-A: T23 12LRM21 3 AWS A5.22: E309LT0-4
Shield-Bright AWS A5.22: E309LMoT1-1 153
309LMo AWS A5.22: E309LMoT1-4
Shield-Bright AWS A5.22: E309LMoTO-1 153
309MolL X-tra AWS A5.22: E309LMoT0-4
4.5 | ®niocbl M NPOBOMNOKY Ha OCHOBE BbICOKONErMPOBaHHbIX CTanen Ans AyroBon CBapk1 1 HannaBku. 154
OK Autrod 16.97 EN ISO 14343-A: S 18 8 Mn | 154
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Ne

Knaccudmkauyum

Ne

Knaccudmkaumm

. Mapka ISO/ EN AWS roCT/OCT Cp.
OK Autrod 308H ENISO 14343-A: S199H AWS A5.9: ER308H 154
OK Autrod 308L ENISO 14343-A: S199L AWS A5.9: ER308L 154
OK Autrod 309L ENISO 14343-A: S23 12 L AWS A5.9: ER309L 154
OK Autrod 309MoL | EN ISO 14343-A: S23122L 154
OK Autrod 310 EN ISO 14343-A: S 25 20 AWS A5.9: ER310 154
OK Autrod 310MoL | EN ISO 14343-A: S25222N L 155
OK Autrod 312 ENISO 14343-A: S 299 AWS A5.9: ER312 155
OK Autrod 316H ENISO 14343-A: S19123H AWS A5.9: ER316H 155
OK Autrod 316L ENISO 14343-A: S19123 L AWS A5.9: ER316L 155
OK Autrod 16.38 EN ISO 14343-A: S20 16 3Mn L 155
OK Autrod 317L ENISO 14343-A: S18153 L AWS A5.9: ER317L 155
OK Autrod 318 ENISO 14343-A: S 19 123 Nb AWS A5.9: ER318 155
OK Autrod 347 EN ISO 14343-A: S 19 9 Nb AWS A5.9: ER347 155
OK Autrod 385 EN SO 14343-A: S20255Cu L AWS A5.9: ER385 156
OK Autrod 410NiMo | EN ISO 14343-A: S 134 156
OK Autrod 430 AWS A5.9: ER430 156
OK Autrod 2209 ENISO 14343-A: S2293NL AWS A5.9: ER2209 156
OK Autrod 2307 ENISO 14343-A: S23 7N L 156
OK Autrod 2509 ENISO 14343-A: S2594 N L 156
OK Flux 10.92 ENISO 14174: SACS 257 53 DC 157
OK Flux 10.93 EN ISO 14174: SAAF 2 56 54 DC 158
OK Flux 10.94 ENISO 14174: SAAF 2 56 64 DC 160
OK Flux 10.95 EN ISO 14174: SAAF 2 56 44 Ni DC 161

4.6 | Pntocbl M NEHTbI HA OCHOBE BbICOKONErMPOBaHHbIX CTanen Ans AyroBov Hannasku. 162
OK Band 308L ENISO 14343-A:B199L AWS A5.9: EQ308L 162
OK Band 309L ENISO 14343-A: B23 12 L AWS A5.9: EQ309L 162
OK Band 309LNb ENISO 14343-A: B23 12 L Nb 162
OK Band 310MoL ENISO 14343-A:B25222 N L 162
OK Band 316L ENISO 14343-A:B19123 L AWS A5.9: EQ316L 162
OK Band 347 EN ISO 14343-A: B 19 9 Nb AWS A5.9: EQ347 163
OK Band 11.46 163
OK Band 11.85 163
OK Band 430 EN ISO 14343-A: B 17 163
OK Band 2209 ENISO 14343-A:B2293 N L AWS A5.9: EQ2209 163
OK Flux 10.05 EN ISO 14174: SAAAS 2B 56 34 DC 164
OK Flux 10.07 ENISO 14174: SAGS 3 Ni4 Mo1 DC 165
OK Flux 10.95 ENISO 14174: SACS 257 53 DC 165

4.7 | ®ntockl 1 NEHTLI Ha OCHOBE BbICOKONETMPOBAHHbBIX CTanem Ans 3MeKTPOLUNakoBOW Hanmasky. 166
OK Band 309L ESW | EN ISO 14343-A:B22 11 L 166
OK Band 309LMo ENISO 14343-A:B21 133 L 166
ESW
OK Band 309LNb ENISO 14343-A: B22 12 L Nb 166
ESW
OK Flux 10.10 EN ISO 14174: ESAFB 2B 56 44 DC 167
OK Flux 10.14 ENISO 14174: ESAFB 2B 56 44 DC 168

5 CBapoyHble MaTepuarbl Ha OCHOBE HVIKENEBbIX CMTaBOB. 168

5.1 | OneKkTpoabl Ha OCHOBE HUKENEBbIX CIIaBOB. 168
OK Ni-1 (0K 92.05) | ISO 14172: E Ni 2061 (NiTi3) AWS A5.11: ENi-1 169
OK NiCrFe-2 ISO 14172: E Ni 6133 (NiCr16Fe12NbMo) AWS A5.11: ENiCrFe-2 170
(0K 92.15)

OK NiCrFe-3 ISO 14172: E Ni 6182 (NiCr15Fe6Mn) AWS A5.11: ENiCrFe-3 170
(OK 92.26)

OK NiCrMo-5 AWS A5.11: ENiCrMo-5 171
(OK 92.35) (ycroBHo)

10

Mapka Ctp.

m. P ISO/ EN AWS FOCT/OCT P
OK NiCrMo-3 ISO 14172: E Ni 6625 (NiCr22Mo9NDb) AWS A5.11: ENiCrMo-3 171
(OK 92.45)
0K 92.55 1SO 14172: E Ni 6620 (NiCr14Mo7Fe) AWS A5.11: ENiCrMo-6 172
OK NiCu-7 ISO 14172: E Ni 4060 (NiCu30Mn3Ti) AWS A5.11: ENiCu-7 172
(OK 92.86)

5.2 | MNpoBonoky CNNOLIHOTO CeYeHust Anst AYrOBO CBaPKM B 3aLUMTHbIX ra3ax NMaBsLLYMCS SMEeKTPOLOM Ha OCHOBE HUKENEBbIX CMIaBoB. 172
OK Autrod Ni-1 EN ISO 18274: S Ni 6625 (NiTi3) AWS A5.14: ENi-1 173
(OK Autrod 19.92)

OK Autrod NiCrMo-3 | EN ISO 18274: S Ni 6625 (NiCr22Mo9NDb) AWS A5.14: ENiCrMo-3 174
(OK Autrod 19.82)
OK Autrod NiCr-3 EN ISO 18274: S Ni 6082 (NiCr20Mn3NDb) AWS A5.14: ENiCr-3 175
(OK Autrod 19.85)
OK Autrod NiCr-7 EN ISO 18274: S Ni 4060 (NiCu30MnTi) AWS A5.14: ENiCu-7 175
(OK Autrod 19.93)

5.3 | MpyTKM CNMOLWHOMO CEYEHMs Ans [yroBoN CBapKU B 3aLLUMTHBIX ra3ax HEMnaBsLLMMCS 3rIEKTPOAOM Ha OCHOBE HUKEMNeBbIX CaBoB. 176
OK Tigrod Ni-1 EN ISO 18274: S Ni 6625 (NiTi3) AWS A5.14: ENi-1 176
(OK Tigrod 19.92)

OK Tigrod NiCrMo-3 | EN ISO 18274: S Ni 6625 (NiCr22Mo9NDb) AWS A5.14: ENiCrMo-3 176
(OK Tigrod 19.82)
OK Tigrod NiCr-3 EN ISO 18274: S Ni 6082 (NiCr20Mn3NDb) AWS A5.14: ENiCr-3 177
(OK Tigrod 19.85)
OK Tigrod NiCu-7 EN ISO 18274: S Ni 4060 (NiCu30MnTi) AWS A5.14: ENiCu-7 177
(OK Tigrod 19.93)

5.4 | TpoBOIIOKM NOPOLLKOBbIE ANs AYFOBON CBAapKV NMaBALLMMCS 3M1EKTPOLAOM Ha OCHOBE HUKENEBbIX CMIaBoB. 177
Shield-Bright NiCrMo-3 AWS A5.34: ENiCrMo-3T1-4 178
(Shield-Bright 625)

5.5 | ®nrockl 1 NPOBOMOKW HA OCHOBE HUKENEBBIX CMIIABOB AMs AyroBOW CBAPKU U HAMMaBKy. 179
OK Autrod EN ISO 18274: S Ni 6059 (NiCr23Mo16) AWS A5.14: ER NiCrMo-13 179
NiCrMo-13
(OK Autrod 19.81)

OK Autrod EN ISO 18274: S Ni 6625 (NiCr22Mo9Nb) AWS A5.14: ER NiCrMo-3 179
NiCrMo-3

(OK Autrod 19.82)

OK Autrod NiCrMo-4 | EN ISO 18274: S Ni 6276 (NiCr15Mo16Fe6W4) | AWS A5.14: ER NiCrMo-4 179
(OK Autrod 19.83)

OK Autrod NiCr-3 EN ISO 18274: S Ni 6082 (NiCr20MnNb) AWS A5.14: ER NiCr-3 179
(OK Autrod 19.85)

OKFlux 10.16 ENISO 14174: SAFB 25543 DC 180
OKFlux 10.90 EN ISO 14174: S AAF 2 55 53 MnNi DC 181

5.6 | ®nocbl M NEHTbI HA OCHOBE HUKENeBbIX CNaBOB AJ19 AyrOBOW HanmaBKu. 181
OK Band NiCr3 EN ISO 18274: B Ni 6082 (NiCr20Mn3NDb) AWS A5.14: EQ NiCr-3 182
OK Band NiCrMo3 EN ISO 18274: B Ni 6625 (NiCr22Mo9Nb) AWS A5.14: EQ NiCrMo-3 182
OK Band NiCu7 EN ISO 18274: B Ni 4060 (NiCu30Mn3Ti) AWS A5.14: EQ NiCu-7 182
OK Flux 10.16 ENISO 14174: SAFB 25543 DC 182
OK Flux 10.18 ENISO 14174: SACS 2B 58 13 DC 183

5.7 | ®ntocbl U NEHTLI HA OCHOBE HUKENEBbIX CNaBOB AS1 ANEKTPOLLIAKoBOW HanaBKu. 183
OK Band NiCr3 EN ISO 18274: B Ni 6082 (NiCr20Mn3Nb) AWS A5.14: EQ NiCr-3 183
OK Band NiCrMo3 EN ISO 18274: B Ni 6625 (NiCr22Mo9NDb) AWS A5.14: EQ NiCrMo-3 183
OK Band NiCrMo7 EN ISO 18274: B Ni 6455 (NiCr16Mo16Ti) AWS A5.14: EQ NiCrMo-7 184
OK Flux 10.11 ENISO 14174: ESAFB 2B 56 44 DC 184

6 CBapoyHble MaTepuarbl Ha OCHOBE artOMUHUEBbIX CMIIaBOB 184

6.1 | OnekTpoadbl Ha OCHOBE anMtoOMVHWEBBIX CMIaBOB. 184
0K 96.20 EN ISO 18273: AIMn1 185
0K 96.40 EN ISO 18273: AlSi5 185
0K 96.50 EN ISO 18273: AlSi12 185

6.2 | MpOBONOKK CMIIOLLIHOMO CEYEHUSI AN AyrOBOW CBAPKY B 3aLLMUTHBIX radax niaBsiLLUMCSs SNEKTPOLOM Ha OCHOBE antoMUHUEBBIX CMaBOB. 186
OK Autrod 1070 EN ISO 18273: S Al 1070 (AI99,7) 186
OK Autrod 1450 EN ISO 18273: S Al 1450 (AI99,5Ti) 186
OK Autrod 5554 EN ISO 18273: S Al 5554 (AIMg2,7Mn) AWS A5.10: ER5554 187
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Ne

Knaccudmkauum

Ne

Knaccudmkaumm

. Mapka ISO/ EN AWS FOCT/OCT/ DIN (ycrioswo) | ©™
OK Autrod 5356 EN ISO 18273: S Al 5356 (AIMg5Cr(A)) AWS A5.10: ER5356 187
OK Autrod 5183 EN ISO 18273: S Al 5183 (AIMg4,5Mn0,7(A)) | AWS A5.10: ER5183 188
OK Autrod 5556A EN ISO 18273: S Al 5556A (AlMg5Mn) AWS A5.10: ER5556 188
OK Autrod 18.22 [OCT 7871-75: CBAMr61 (ycnosHo) | 188
OK Autrod 4043 EN ISO 18273: S Al 4043 (AISi5) AWS A5.10: ER4043 189
EN ISO 18273: S Al 4043A (AISi5(A))
OK Autrod 4047 EN ISO 18273: S Al 4047 (AISi12) AWS A5.10: ER4047 189
6.3 | MpyTKM CMNOLLHOTO CEYEHs 4151 [lyrOBOI CBAPKM B 3aLUMTHBIX ra3ax HEMMaBsLLMMCS AIEKTPOLOM Ha OCHOBE antoMUHWEBbIX CMITTABOB. 190
OK Tigrod 1070 EN ISO 18273: S Al 1070 (AI99,7) 190
OK Tigrod 5554 EN ISO 18273: S Al 5554 (AlMg2,7Mn) AWS A5.10: ER5554 190
OK Tigrod 5356 EN ISO 18273: S Al 5356 (AIMg5Cr(A)) AWS A5.10: ER5356 190
OK Tigrod 5183 EN ISO 18273: S Al 5183 (AlMg4,5Mn0,7(A)) | AWS A5.10: ER5183 191
OK Tigrod 5556A EN ISO 18273: S Al 5556A (AIMg5Mn) AWS A5.10: ER5556 191
OK Tigrod 18.22 [OCT 7871-75: CBAMr61 (ycnosHo) | 191
OK Tigrod 4043 EN ISO 18273: S Al 4043 (AISi5) AWS A5.10: ER4043 192
OK Tigrod 4047 EN ISO 18273: S Al 4043A (AISi5(A)) AWS A5.10: ER4047 192
7 CBapoyHble MaTepuanbl Ha OCHOBE MeOHbIX CMIaBoB. 193
71 OnekTpoabl Ha OCHOBE MEAHbIX CMIaBOB. 193
OK 94.25 AWS A5.6: ECuSn-A 193
(ycrnoBHo)
0K 94.35 AWS A5.6: ECuNi 193
7.2 | MpoBONOKY CMOLLHOTO CEYEHUS ANs [yrOBOW CBApKM B 3aLUUTHBIX radax NnaBsLMMCS SNIEKTPOLOM Ha OCHOBE MELHbIX CMaBoB. 193
OK Autrod 19.12 EN ISO 24373: S Cu 1898 (CuSn1) AWS A5.7: ERCu 194
OK Autrod 19.30 EN ISO 24373: S Cu 6560 (CuSi3Mn1) AWS A5.7: ERCuSI-A 194
OK Autrod 19.40 EN ISO 24373: S Cu 6100 (CuAl8) AWS A5.7: ERCUAI-A1 195
OKAutrod 19.46 EN 1S024373: S CuMn13AI8Fe3Ni2 AWS A5.7: ERCuMnNIAl 195
OK Autrod 19.49 EN ISO 24373: S Cu 7158 (CuNi30Mn1FeTi) | AWS A5.7: ERCuNi 195
7.3 | MNpyTKM CNAOLWHOIO CEYEHNs AN AYrOBOW CBAPKM B 3aLLUMTHBIX ra3ax HEMMaBsLLMMCS SNEKTPOAOM Ha OCHOBE MeaHbIX CriaBoB. 196
OK Tigrod 19.12 EN ISO 24373: S Cu 1898 (CuSn1) AWS A5.7: ERCu 196
OK Tigrod 19.20 EN ISO 24373: S Cu 5180A (CuSn6P) 196
OK Tigrod 19.30 EN ISO 24373: S Cu 6560 (CuSi3Mn1) AWS A5.7: ERCUSI-A 197
OK Tigrod 19.40 EN ISO 24373: S Cu 6100 (CuAl8) AWS A5.7: ERCUAI-A1 197
OK Tigrod 19.49 EN ISO 24373: S Cu 7158 (CuNi30Mn1FeTi) | AWS A5.7: ERCuNi 197
8 CBapoyHble MaTepuanbl AN CBapky YyryHa. 198
8.1 | OnekTpodpl AnNs cBapkK YyryHa. 198
LY-4 198
OK Ni-Cl (OK 92.18) ENISO 1071: E C Ni-CI 3 AWS A5.15: ENi-Cl 199
OK NiFe-CI-A (OK 92.58) | ENISO 1071: E C NiFe-CI-A 1 AWS A5.15: ENiFe-CI-A 199
OK NiFe-Cl (OK 92.60) ENISO 1071: E C NiFe-13 AWS A5.15: ENiFe-Cl 200
OKNiCu 1 (OK92.78) EN ISO 1071: EC NiCu 1 200
8.2 | MNpoBOMOKM NOPOLLKOBbIE AN CBApKY YyryHa. 201
Nicore 55 EN ISO 1071:T C NiFe-Cl M (ycniosHo) AWS A5.15: ENiFeT3-Cl 201
(ycnoBHo)
9 CBapoyHble MaTepuanbl 411 Hannasku Croes ¢ 0COBbIMU CBONCTBAMM. 201
9.1 | OnekTpoakl NOKPbITbIE HAMMABOYHbIE. 204
OK 67.43 EN 14700: E Fe10 DIN 8555: E 8-UM-200-CKZ 204
OK 67.45 EN 14700: E Fe10 (ycnoBHo) DIN 8555: E 8-UM-200-CKZ 205
OK 68.81 EN 14700: E Fe11 DIN 8555: E 9-UM-200-CZ 205
0K 68.82 EN 14700: E Fe11 DIN 8555: E 9-UM-200-CZ 205
OK Weartrode 30 EN 14700: EZ Fe 1 DIN 8555: E 1-UM-300 206
(OK 83.28)
OK Weartrode 30 HD EN 14700: E Fe 1 DIN 8555: E 1-UM-300 206
(OK 83.29)
OK Weartrode 35 EN 14700: E Fe 1 DIN 8555: E 1-UM-300-G 206
OK Weartrode 40 EN 14700: EZFe 2 DIN 8555: E3-UM-400-PT 206
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Mapka Ctp.

. P ISO/ EN AWS FOCT / OCT / DIN (ycrioBHo) | ~ P
OK Weartrode 45 EN 14700: EZFe 3 DIN 8555: E1-UM-400 207
OK Weartrode 50 EN 14700: EZFe 2 DIN 8555: E 6-UM-55-G 207
(OK 83.50)

Bynar DIN 8555: E 2-UM-55-GPZ 207
OK Weartrode 50T EN 14700: EZFe 8 DIN 8555: E 5-UM-55-CGP 208
OK Weartrode 55 EN 14700: EZFe 3 DIN 8555: E6-UM-55 208
OKWeartrode 55 HD EN 14700: EZFe 6 DIN 8555: E 6-UM-55-G 208
(OK 84.58)
OK Weartrode 60 EN 14700: EZFe 2 DIN 8555: E 2-UM-60-G 209
(OK 83.65)
OK Weartrode 60 T EN 14700: E ZFe 14 DIN 8555: E 10-UM-60-GZ 209
(OK 84.78)
OK Weartrode 62 DIN 8555: E 10-UM-60-GP 210
(OK 84.84)
OK Weartrode 65 T EN 14700: E Fe 16 DIN 8555: E 10-UM-65-GZ 210
(OK 84.80)
OK Tooltrode 50 EN 14700: EZFe 3 DIN 8555: E 3-UM-50-ST 211
(OK 85.58)
OK Tooltrode 60 EN 14700: E Fe 4 DIN 8555: E 4-UM-60-S 211
(OK 85.65)
OK 13Mn EN 14700: E Fe 9 DIN 8555: E 7-UM-200-K 212
(OK 86.08)
OK 14MnNi EN 14700: EZFe 9 DIN 8555: E 8-UM-200-K 212
(OK 86.28)
OK NiCrMo-5 ISO 14700: E Z Ni 2 DIN 8555: E 23-UM-250-CKT 213
(OK 92.35)
9.2 | NpOBOMOKM CAMOLLHOMO CeYeHUs st AyroBov HaNMaBK1 B 3aLLMTHBIX radax NnaBsALwMMCs SNeKTPOLOM. 213
OK Autrod 16.95 DIN 8555: 213
MSG 8-GZ-200-CKNPZ
OK Autrod 312 DIN 8555: MSG 9-GZ-200-CZ 214
OK Autrodur 38 GM DIN 8555: MSG 2-GZ-350-P 214
(OK Autrod 13.89)
OK Autrodur 58 G M DIN 8555: MSG 2-GZ-50-G 215
OK Autrod 13.90)
OK Autrodur 56 G M DIN 8555: MSG 6-GZ-60-G 215
(OK Autrod 13.91)

9.3 | MNpoBOMOKM NOPOLLKOBbIE ra303aLUMUTHBIE 1 CAMO3ALLUTHBIE AN AYTOBON HANMaBKy NNaBALLMMCS 311EKTPOLOM. 216
OK Tubrodur 200 O D EN 14700: T Fe 10 DIN 8555: MF 8-GF-200-CKPZ 216
(OK Tubrodur 14.71)

OK Tubrodur 30 O M EN 14700: TZFe 1 DIN 8555: MF1-GF-300-P 216
(OK Tubrodur 15.41)
OK Tubrodur 35 G M EN 14700: TFe 1 DIN 8555: MF 1-GF-350-P 217
(OK Tubrodur 15.40)
OK Tubrodur 35 0 M EN 14700: TZFe 3 DIN 8555: MF1-350 217
(OK Tubrodur 15.43)
OK Tubrodur 40 O M EN 14700: TZFe 2 DIN 8555: MF 1-GF-400 218
(OK Tubrodur 15.42)
OK Tubrodur 53G M EN 14700: T Fe 3 DIN 8555: MF3-50-ST 218
(OK Tubrodur 15.84)
OK Tubrodur 55 O A EN 14700: TZFe 14 DIN 8555: MF 10-GF-55-GTZ 219
(OK Tubrodur 14.70)
OK Tubrodur 58 O/G M EN 14700: T Fe 6 DIN 8555: MF 6-GF-55-GP 219
(OK Tubrodur 15.52)
OK Tubrodur 60 G M EN 14700: TZFe 2 DIN 8555: MF6-55-GP 220
(OK Tubrodur 15.50)
OK Tubrodur 13Mn O/G EN 14700: TZFe 9 DIN 8555: MF 6-GF-200-KP 220
(OK Tubrodur 15.60)
OK Tubrodur 15CrMn O/G | EN 14700: T Fe 9 DIN 8555: MF 7-GF-250-GKPR 221
(OK Tubrodur 15.65)
FILARC PZ6166 EN 14700: TFe 7 221
OK Tubrodur 13Cr G EN 14700: TZFe 7 DIN 8555: MF 5-GF-45-RTZ 222
(OK Tubrodur 15.73)
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Ne

Knaccudmkauum

Ne Maboka Knaccudmkaymm Cr
m. P ISO/ EN AWS FOCT / OCT / DIN (ycnoBHO P-
Y
Kpyrnble nogknagku
PZ 1500/01 235
PZ 1500/08 236
PZ 1500/17 236
PZ 1500/50 236
PZ 1500/51 236
PZ 1500/52 236
PZ 1500/56 236
PZ 1500/57 237
Mopknagku cneunansHon opMbl
PZ 1500/24 237
PZ 1500/25 237
PZ 1500/29 237
3akrnioyeHre 238

. Mapka ISO/ EN | AWS [TOCT/ OCT/ DIN (ycrosno) | ™™
9.4 | MNpoBoNOKW NOPOLLKOBbIE AMs AYTOBOW HAMMaBKM Nof, (priocom. 222
OK Tubrodur 35 S M EN 14700: TFe 6 222
(OK Tubrodur 15.40S)
OK Tubrodur 40 S M EN 14700: T Z Fe1 223
(OK Tubrodur 15.42S)
OK Tubrodur 58 S M EN 14700: T Fe 6 223
(OK Tubrodur 15.52S)
OK Tubrodur 13Cr 8 EN 14700: TFe 7 224
(Tubrodur 15.738S)
OK Tubrodur 12Cr S EN 14700: TFe 7 224
(Tubrodur 15.72S)
OK Tubrodur 23Cr S EN 14700: TFe 7 224
(Tubrodur 15.91S)
9.5 | ®niockl ANs AYroBoii HaNMaBKk1 Nog, PritoCOM N3HOCOCTOMKMX CIIOEB. 225
OK Flux 10.33 ENISO 14174: SAFB 2 56 53 DC 225
OK Flux 10.97 ENISO 14174: SACS 3 C0,3 Mn1 Cr1 DC 225
9.6 | ®ntochl M NEHTLI ANS AYTOBOW HANNaBKu NoA PrioCOM BOCCTAHOBUTENbHbBIX M U3HOCOCTOMKUX CIIOEB. 226
OK Band 7018 226
OK Band 430 EN ISO 14343: B 17 AWS A5.9: 226
EQ430 (ycnoBHo)
OK Flux 10.31 ENISO 14174: SACS 3 Mo DC 226
OK Flux 10.07 ENISO 14174: SACS 3 Ni4 Mo DC 227
10 | CsapoyHble MaTepuanbl CneumansbHOro Ha3HadeHus 227
10.1 | OGnekTpoabl AnNs PE3KN U CTPOXKKM. 227
OK GPC (OK 21.03) 227
OK Carbon 228
10.2 | MNopoLukv MeTannmnyeckue Ans AyroBoi CBapKu Nof rocoMm. 229
OK Grain 21.85 | | | 229
10.3 | ®ntockl Ans ortocoBbIX NOAYLLEK. 229
OK Flux 10.69 | ENISO 14174: SACS 4 | | 229
10.4 | MNpyTkn BonbpamoBble A5t 4yroBOW CBApKU B 3aLLMTHbIX radax HennaBsALLMMCS 3reKTPOAOM. 229
WP ISO 6848: WP 229
WL-15 Gold ISO 6848: WLa 15 230
WC-20 ISO 6848: WCe 20 230
10.5 | lMNopknagkn kepammnyeckue. 231
nockue nogknagkv ¢ pagnycHow KaHaBKom
PZ 1500/02 231
PZ 1500/07 231
PZ 1500/30 231
PZ 1500/32 232
PZ 1500/44 232
PZ 1500/48 232
PZ 1500/70 232
PZ 1500/72 232
PZ 1500/73 233
PZ 1500/80 233
PZ 1500/87 233
lNnockue nogknaaky ¢ TpaneumaanbHON KaHaBKOM
PZ 1500/03 233
Pz 1500/22 234
PZ 1500/33 234
PZ 1500/42 234
PZ 1500/54 235
PZ 1500/71 235
PZ 1500/81 235
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BBeaeHue

HacTtoawun CnpaBOYHUK ABIAETCA HOBbIM KaTtasioromM no CBapo4HbIM Marepuanam, npomn3soanMbiM pasfin4HbIMU 3a-
BOO4aMM KOHLIEPHa ESAB, Bkntovasi npoAyKUMIKO Tpex 3aBOAOB KOMMaHUN Ha TePPUTOPUN Poccun, n peanu3dyemMmbliM Ha
eBponeVICKOM PbIHKE. OpgHako 3To ganeko He MosHbIN nepevyeHb npennaraemMbix CBapo4HbIX MaTtepuaros, ﬂ,OCTyrIHbIPI
HalWM KIneHTam. CI'IpaBO‘-IHVIK NOCTPOEH NO NpuHUKMNy napanieribHOro pelweHns OAHOW 1 TOW Xe 3agaudn mMmartepunana-
MU N4 pa3fiMdHbIX BUOOB CBapKK B npeaenax OoaHom rpynnbl CBapMBaeMbIX METAI10B. OpgHako ecnuv ans ee peweHunsa
HaxXoannocCb HECKOJIbKO MAOEHTUYHbIX CBAPOYHbIX MatepunanoB Anda OOHOro n Toro Xe suaa CBapKku, npeanodyteHne oT-
AaBalioCb TeM, KOTOPbIE bonee pacnpocTpaHeHbl Ha pOCCVIVICKOM PbIHKE. OpaHako 3TO He 3HauunT, 4YTo alribTeépHaTBHbIE
BapuaHTbl HeOOCTYMHbI HALLIUM FIOTpGGI/ITeﬂFIM.

B oTnnyme oT npeabiayLLMx BEPCUn CNpaBOYHMKOB, B AaHHOW pedakumMn Mbl OTKa3anvcb OT NpoBeAeHUst MPSMbIX aHa-
NornA MeXay OTEeYEeCTBEHHbIMM CBApOYHbIMU MaTepuanamu u npoaykumen ESAB. CBsizaHO 3TO B MepByto oyepeab C
TeM, YTO NPaKTUYECKN HEBO3MOXHO HanTW napbl, kotopble 6bl Ha Bce 100% coBnaganu gpyr ¢ gpyrom. Criyyanock, 4to
KNWEHTbI, HE BHMKas B CyTb 3a4ayun, Ha OCHOBaHWM Tabnuubl aHarnoros NPOM3BOAUIIN 3aMeHy OAHOro MaTtepuana Ha
apyron. B ntore BbibpaHHasa 3aMeHa OkasblBarach Aarneko He caMon onTMMarnbHOW. Takke MHorga BO3HMKANM cuTya-
Lnn, CBA3aHHbIE C MPUHLMMWANBHO Pas3fnnyHbIMU NOAXO4AMU OTEYECTBEHHOW MPOMBILLNIEHHOCTU 1 KOHUEepHa ESAB k
peLleHnto OAHOM U TOM Xe 3a4ayu, HO 9TO He 3HA4uT, YTO KaKoe-TO U3 3TUX peLleHnin He BepHO. [o3ToMy Mbl peLumnu
He HaBA3bIBaTb HALLMM KINMEeHTaM CBOEro MHEHMS, a MPeaoCTaBUTb UM BO3MOXXHOCTb TBOPYECKN NOAOWTU K BbIOOPY TOrO
NN MHOTO NPUCaA0YHOro MaTepmana.

B otnuume oT cTapbix OTEYECTBEHHbIX KrnaccudukaumMi CBapOYHbIX MaTepuanos, KOTOpble pernameHTUpoBanunchb
OCTamu 60-80-x ronoB XX Beka 1 He gasanu NofiHOM KapTUHbI TOro, YTO B UTOre Mbl NOMy4aeM B HannaeneHHOM Me-
Tanne, cBapoyHble MaTepuarnsl komnaHum ESAB B nogaensiowem 60nbLUMHCTBE CryyYaeB KnaccugmumpoBaHbl NO MeX-
OyHapogHbiM cTtaHgapTam ISO u ctaHgaptam AMepuKaHcKoro obLectsa UHXeHepoB-MexaHukoB SFA/AWS. [aHHble
cTaHOapTbl OQHO3HAYHO pernameHTUPYIOT Te CBOMCTBA, KOTOPbIMY AOKeH obnaaath Kaxablii CBapoyHbIA MaTtepuarn,
nonazawLwuii Nog KOHKPETHYIO Kraccudukaumio, U Kakve CBOMCTBA HarmnaBneHHOro MeTanna OH JOormkeH obecneyn-
BaTb. YCMNOBHas Knaccudukaums MHHOPMUPYET O TOM, YTO AaHHbIA MaTepuan MOXeT UMEeTb HebOomMbLUNE OTKIOHEHNS
oT TpeboBaHWI AaHHOro cTaHdapTa, NMMbo maTepuan He MPOXOoAMI NMOMHOIO LMKIa NPOBEPKM HAa COOTBETCTBMUE AAaHHOW
knaccudpmkaumu. NoaTomy B Ha4arne Kaxaoro nogpasgena AaHHOro cnpaBoyHMKa AaHbl Hebonblumve 0630pbl TOro, Kak
pacwngpoBbIBaETCS KaxabIi N3 BCTPeYaloLWmMXcs B Knaccndukaumm nHaekcos. Hageemcsi, 4To gaHHon nHdopmaumm
B COYETaHMM C TEXHUYECKMM OMNMCaHneM Kaxaon U3 Mapok, NpMBeAEHHOro B JaHHOM CrpaBoYHuKe, OyaeT BnonHe o-
CTaTOYHO A1 ONTUMarbHOro nogbopa CBapoYHOro MaTepuana, KoTopbli NO3BONUT PeLLUTb NOoCTaBleHHyo nepes Bamu
3apgady. Ecnu xxe HeT, unn y Bac octaHyTCsi COMHEHMS B NPaBuUibHOCTY BbibOpa, CBSXKUTECH C HALLMMK cneumanuctTamm
TEeXHWYeCcKon nogdepxkn Ballero pernoHanbHoro oduca no 3NeKTPOHHOW MoYTe UNM TenemoHy, U Mbl OKaXxeM BaMm
BCIO NocurbHyo nomollb. Ecnu xe ana Bawewn paboTbl NoTpebyoTcs NonHble BEPCUM YKa3aHHbIX CTaHAapTOB, TO UX
MOXHO npuobpecTtun Yepes cant OYIT] «CtaHgapTuHdopm» www.standards.ru. OgHako cnegyeT NOMHUTL, YTO NtoOoN
CTaHOapT — 9TO XXMBOW OpraHW3Mm, KOTOPbI NOCTOSIHHO NPeTeprneBaeT Kakme- nMMbo N3MeHeHNs U AoNoNHeHns. M xoTa
3TN U3MEHEHWS, KaK NPaBuIo, He HOCAT rmobanbHOro Xxapaktepa, He 3abbiBanTe NeEPUOgNYECKN CNPaBNATLCA Ha canTe
«CTaHgapTHdopm» 06 akTyanbHOCTM MHTepecytoLLlen Bac Bepcum kakoro nmbo M3 aTux cTaH4apToB.

B HacTosiee BpeMsi Poccusi akTUBHO BbIXOAMT Ha PbIHOK MEXOyHapoaHO TOproenu. [1oaTomy, ¢ Lenblo rapMoHu3aLmm
POCCUIACKMX U MEXAYyHapoOHbIX CTaHAAPTOB, B HaLLel CTpaHe B nocreaHee Bpemsi paspaboTaH U NPUHAT JOCTaTO4YHO
GornbLuoii nepeyeHb ctaHaapToB MTOCT P NCO Ha pasnnyHble TUMbl CBAPOYHbIX MaTeprarnoB, MOEHTUYHbIX COOTBETCTBY-
towmm ctaHgapTam 1SO. Bepcum Anst YTEHUSI AaHHbIX CTaHOAPTOB MOXHO HaWTV B MHTEPHETe B CBOGOAHOM AOCTYyne.

Cpenu npoyero, B 4aHHOM CrpaBoOYHMKe npuBegeHa nHopMaumsa 0 Hanmyinm ogobpeHnii Ha NPYMEHEHNE KOHKPETHOTO
CBApPOYHOro Matepuarna HeKoTopbIMU CEPTUDULMPYIOWMMIN opraHaMmu. Bo-nepBbix, 3T0 0gobpeHnsa Tak Ha3biBaeMown
«BonbLUoN NAaTepKon» B 06nacT CyaoCTPOEHUS, a TakKe POCCUNCKNE MOPCKOM U PEYHON PerncTpsbl:

ABS AmMepuKaHCcKMM GHOpo cTaHgapTu3aumm B obnactu cygoctpoeHuns «American Bureau of Standards»
BV PpaHuy3ckum GHOpo cTaHAapTu3aumm B obnactu cygoctpoeHus «Bureau Veritas»
DnV HopBeexckow komnaHmen ctaHgaptudaumm B obnactu cypoctpoerus «DetNorskVeritasy
GL Hemeuknm Mmopckum cTpaxoBbiM 06beauHeHnem permuctpa Jinonga «Germanischer Lloyd»
LR BputaHckMM MOpCKMM CTpaxoBbiM 00beanHeHneM peructpa Jinonga «Lloyd’s Register»
RS Poccuinckum MopckuM pernctpom
PPP Poccuncknum peyHbiM pernctpom
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Bo-BTOpbIX, 0406PEHUSI HEKOTOPbIX POCCUINCKNX HE3ABUCUMBIX OpraHM3aunii 1 OTPacneBbiX UHCTUTYTOB:

HAKC Poccunckum «HaumoHanbHbiM AreHTcTBoM o KoHTponto n Ceapke». BblgaeT ceBuaeTenscTea
Ha COOTBETCTBME CBApPOYHbIX MaTepuanoB TpeboBaHusm PL 03-613-03, paspeluaromx nx
npvMeHeHe Ans CBapku U peMoHTa ropHogobbiBatowero obopyaosaHus, razoBoro obopy-
OOBaHMWs1, KOTENbHOro 060pyaoBaHUsl, KOHCTPYKLUMIA CTamnbHbIX MOCTOB, MeTarnnyprmyeckoro
obopynoBaHus, HedTeraszogobbiBatoLLero obopynoBaHnsi, 060pyaoBaHNsa st TPaHCNOPTU-
POBKM ONacHLIX rpy30B, 060PYAOBaHMSA XUMNYECKUX, HEDTEXMMUYECKMX, HedTenepepabaTbl-
BalOLLMX M B3PbIBOMNOXAPOOMNacHbIX NPOU3BOACTB, NOAbLEMHO-TPAHCNOPTHOrO 06opyaoBaHUS
N CTPOUTENbHBLIX KOHCTPYKLIA

Masnpom MaTepuanbl gonylleHbl Ans CBapKW MarucTparibHbIX ra3onpoBOAOB M BKIHOYEHbI B pPeecTp
«asnpomay (ogHoBpemeHHo TpebyeTcs atTectauns HAKC Ha HIO)

TpaHcHe(TbL MaTepuarnbl JonyLleHbl Afsi CBapky MarucTpanbHbIX HehTENPOBOAOB M BKIOYEHBI B PEECTP
«HWWTHH» (ogHoBpeMeHHO Tpebyetcst atTectauma HAKC Ha HIJO Ha cooTBeTCcTBME Tpe-
©oBaHUAM « TpaHCHETW»)

HWUL «<MocTbI» Matepuansl, BkntodeHHble B CTO-TK «TpaHcctpon»-12-2007 wunu gonyLlieHHble OTAENbHbIMU
3aknodeHuaMmn HULL «MocTbi» Ans cBapku KOHCTPYKUMIA CTanbHbIX MOCTOB (O4HOBpPEMEHHO
Tpebyetca artectauna HAKC Ha KCM)

FocAtomHapzop MaTtepuansl, gonyLUeHHble Anst aTOMHOW 3HepreTukn, nponucaHHele B NHADS M-7-009-89, a 3a-
BOA-NPOU3BOAUTENb UMEET COOTBETCTBYHOLLEE pa3peLleHne Ha UX U3roToBrneHne

BHUWMXT Matepuanbl, onyLLEeHHble AN U3TOTOBINEHNS M PEMOHTA MOABWPKHOIO /4 cocTaBa

OpaHako Bce 3Tu paspelleHnst U 000bpeHnst HOCAT NEPUOAMYECKUA XapaKTep U CPOK X OeNCTBUS OrpaHNUYeH CTPOrMMm
BPEMEHHbLIMM pamMKkamu. B cnpaBoYHMKe yKasaHbl Te aTTecTtaummn u ogobpeHust, KOTopble MMENUCh Ha MOMEHT ero 13-
OaHus. OTOT CNNCOK MOXKET KaK pacLUMpATLCSA 3a CHET HOBbIX MaTepurarnoB, Tak U COKpallaTbCs 3a CHET TeX, NpoaneHne
aTTecTaumm KOTOpbIX NPU3HAHO 3KOHOMMYECKUN HeLernecoobpasHbiM. Mo3ToMy Beerga yTouHANTE akTyarnbHOCTb AaHHbIX
paspeLleHnin Ha carTax COOTBETCTBYIOLLMX CEPTUMULMNPYIOLLNX OpraHoB Unu B Baluem permoHansHOM npeacraBuUTeNb-
ctBe komnaHum OCAB.

Cnepnyet o6patuTb BHUMaHME, YTO B HACTOSILLIEM CMPaBOYHMKE NPUBEAEHbI, Kak NPaBuiio, TONMbKO TUMUYHbIE MEeXaHu-
Yyeckme CBONCTBA U XMMUYECKUIA COCTaB HamnmaBneHHOro MeTanna, xapakTepHble Ansi aHHOro CBapoYHOro MaTepuana.
MonHOCTLIO OLEHUTL TOT AManasoH CBOMCTB, KOTOPLIN rapaHTUpyeTCs KaxObiM KOHKPETHbIM MaTepuanoMm, no3BonsieTt
ero knaccudukauus nMbo cneundukaLmsa Ha Hero, KoTopyto Bbl MoxkeTe 3anpocuTb B Baluem pervoHanbHoM npeacra-
BuTENbCTBE KOMnaHum SCAB.

HPOCTpaHCTBeHHbIe NOoNoXXeHnA nNpu cBapke:

1 U HuxxHee ropusoHTanbHoe Uin B TOA0UKY
[V |
2 I/ HwxkHee B yron

3 IZ [OpU3OHTanbHbIN LWOB Ha BEPTUKAIIbHOW NITOCKOCTM
f ~
4 I\ BepTukankeHbIf LLOB Ha NOgbEM

5 I& BepTukanbHbIN WOB Ha CNycK

6 H [NoToNOYHbIN LWOB

Pog Toka n nonsapHocTb:

= (+) DC+ NoCTOSIHHEIN TOK 0OpaTHOM NONAPHOCTU (Ha ANEKTPOAE «+»)
= (—) DC- NOCTOSAAHHBIN TOK NPAMOW NOMSAPHOCTU (Ha ANEKTPoAE «-»)
~AC nepemMeHHbIN TOK

O, — Npeaern TeKy4eCTn HanmaeneHHoro MeTasna npy UCMbITaHNAX Ha CTaTUHEeCKoe pacTsKeHne
O_ — npeaen npoYHOCTU HansaBneHHoro MeTarnsa npy UCnbITaHUAX Ha CTaTMYecKoe pacTshkeHne

& — oTHOCWTENbHOE YANMHEHME HAMMaBNEHHOIO MeTana npu UCMNbITaHUSAX Ha CTaTUYECKoe pacTsKeHne

KCV - ynapHas Bs3koCTb HannasreHHoro Metanna [x/cm?] Ha V-o6pasHom Hagpese Lapnu npu mcnbliTaHusix Ha
yaapHbIi n3rnd

KCU - ygapHasi BA3KOCTb HannaeneHHoro metanna [[x/cm?] Ha U-o6pasHom Hagpese MeHaxe npu UChbITaHKSX Ha
yAapHbI n3rnd
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_ 1. MaTtepuans! nerupoBaHHbie Mn-Si ANA cBapku KOHCTPYKUMUOHHbIX
yrnepoaucTbIX U HU3KONEermpoBaHHbIX CTareu.

1.1. 3neKTpOAbI AnsA cBapku yrnepoaucTtbiX U HU3KoJNermpoBaHHbIX cTanen.
Knaccud:uxauuu HariaeJieHHO20 Memalsijia 8 coomeemcmeuu co cmaudapmom:
*OCT 9467-75

9| |1 A

hakynbTaTBHO

3 — anekTpog

1 — HOeKC, onpegensaLWni MexaHNYecKke CBOMCTBA HaMnmnaBNeHHOro MeTarnna u cogepxaHne B HEM cepbl U
docopa

A — nHOeKC, yKasblBaloLLMI Ha TO, YTO HaMnMnaBMeHHbIV MeTann obnagaeT NoBbILWEHHBbIMW NNACTUYECKMMU CBOMCTBaMU

COBOKynHOCTb MeXxaHM4YeCKUX CBOMCTB MU XMMUUYECKOro coctaBa HanfaBreHHOro metanna

Tun MexaHun4yeckue CBOMNCTBa HannaBneHHOro Metanna CopeprkaHue B HanmaBneHHOM
anekTpoaa npu 20°C (He meHee) meTtanne, % (He 6onee)
Mpenen npoyHocTM OTHocuTensHoe YnapHas Baskoctb KCU, S P
o, krc/mm?(MMMa) yanuHeue &, % krc-m/cm?(x/cm?)
338 38 (372) 14 3 (29) 0,040 0,045
942 42 (412) 18 8 (78) 0,040 0,045
342A 42 (412) 22 15 (147) 0,030 0,035
946 46 (451) 18 8 (78) 0,040 0,045
J46A 46 (451) 22 14 (137) 0,030 0,035
350 50 (490) 16 7 (69) 0,040 0,045
350A 50 (490) 20 13 (127) 0,030 0,035
355 55 (539) 20 12 (118) 0,030 0,035
360 60 (588) 18 10 (98) 0,030 0,035

* ISO 2560:2009, a makxe udeHmu4Hbix emy EN ISO 2560:2009 u TOCT P UCO 2560:2009
ISO 2560-A |:| E 1 2 3 4 5 6 H 7

hakynbTaTBHO haKynbTaTBHO

ISO 2560-A — cTaHAapT, cornacHo KOTOPOMY MPOM3BOAUTCS Kriaccudmkaums

E — anekTpog nokpbITbIA A5 PYYHOM AYroBOW CBapKu

1 — nHAOekc, onpenensLmi NPOYHOCTHBIE M MacTUYeCKMe CBOMCTBA HaMMaBEHHOro MeTanna cornacHo 1ab.1A
ctaHgapta ISO 2560

MpoYyHOCTHbIE U NNacTUYEeCKNE XapaKTePUCTUKU HamnaBfieHHOro MeTanna

WHpekc MwuHumanbHoe 3HayYeHne npegena [wnana3soH 3HavyeHu npegena MwuHUManbHbIe 3Ha4YeHUs
Tekyyectu, MlMNa npo4yHocTtu, MlMa OTHOCUTENBHOTO YANMHEHUSs, %
35 355 440...570 22
38 380 470...600 20
42 420 500...640 20
46 460 530...680 20
50 500 560...720 18

2 — VHAOEKC, oNpeaensioLnin NOpor XNagaHONOMKOCTM HannaBneHHoro Mmetanna cornacHo 1ab.2A ctadgapta I1ISO 2560

18

3HauyeHus TemnepaTyp, Npu KOTOPbIX rapaHTUpyeTca pabora yaapa KV He meHee 47 [x

MHpekc Temnepartypa °C

V4 He pernameHTupyertca
+20

aldlw|Nv[ o>
U
)
)

6 -60

3 — MHOeKc, onpeaensarLLni XMMUYECKUIA COCTaB HamnsaBneHHOro metanna cornacHo 1ab.3A craHgapta ISO 2560.
YkasblBaeTcs TONbKO Ans 9MeKTpoaoB M3 pasgena 2.1 HacTosLWero crpaBoyHuKa.

4 — vHaekc, onpeaensitoLnin TN NOKPbITUA anekTpoaa cornacHo n.4.5A ctaHgapta ISO 2560

MHpoekc Bug nokpbitua
A Kucnoe
C LlenntonosHoe
R Pytunosoe
RR PyTnoBoe 60nbLUION TONLWUHBI
RC PyTunoso-uenntonosHoe
RA PyTnnoso-kucnoe
RB PyTunoso-ocHoBHOE
B OcHoBHoM

5 — nHgekc, onpegenstowmin ko3 dULMEHT HannaBky anekTpoga (OTHOLLEHWE Beca HannaBneHHOro MeTarnna K Becy
13pacxogoBaHHOIO CTEPXKHS), POA M MONSAPHOCTbL NPUMEHSEMOro Toka cornacHo Tab.5A ctangapta I1ISO 2560

NHpekec KoadpcprumeHT Hannasku K, % Popa Toka 1 nonsapHocTb

1 K <105 nepeMeHHbIN, NOCTOAHHLIN - obpaTHas (+)

2 < MOCTOSIHHBIN

3 nepeMeHHbIN, NOCTOAHHBIN - obpaTHas (+)
105<K =125 _

4 NOCTOSIHHbIN

5 nepeMeHHbIN, NOCTOAHHBIN - obpaTHas (+)
125<K <160 ~

6 NOCTOSIHHbIN

7 K >160 NepeMeHHbIN, NOCTOSHHLIN - obpaTHast (+)

>
8 ¢ MOCTOSIHHbIN

6 — nHOeKc, onpeaensLLMA NPOCTPaHCTBEHHbIE NOMOXEHWSI CBApKX, AN KOTOPbIX NpeaHa3HavYeH arnekTpos cornacHo
Tab.6A ctangapta ISO 2560

MHpekc MonoxeHwne LWBOB Npu CBapke
1 Bce (PA, PB, PC, PE, PF, PG)
2 Bce, kpoMe BepTukansHoro ceepxy BHu3 (PA, PB, PC, PE, PF)
3 HwXHWe CTbIKOBbIE LWBbI, HYXKHUE B NoAoyKy 1 B yron (PA, PB)
4 HwxkHee (cTbikoBble 1 Banmkosble Wwabl) (PA)
5 HwxHMe CThIKOBbIE LUBbI, HYXXHWE B MOOOYKY U B Yror, BepTukanbHbli ceepxy BHU3 (PA, PB, PG)

H — andpysnoHHo cBoboaHbIN BOJOPOA,

7 — uHekc, onpeaensLnin cogepxaHne anddysmoHHoro sogopoaa B 100 r HannaeneHHOro Metanna corfnacHo
Tab.7 ctaHgapTta ISO 2560

NHpekc mn Bogopoaa Ha 100 r meTanna
5 <5,0
10 <10,0
15 <15,0
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* SFA/AWS A5.1/A5.1M:2004

AWS A5.1

E/l1]2 | M- 3| | H

4 5

dakynsTaTMBHO

AWS A5.1 — cTtanfgapT, cornacHo KOTOpOMY NPOU3BOANTCA Knaccudukaums
E — anekTpoa NOoKpbITLIN A5 pPyYHOW AYyroBOW CBapKU

1 — nHAaekc, OI'IpGﬂ,GJ'IFHOLLI,VIVI NPOYHOCTHbIE CBOWCTBA HamnnaBneHHoro MeTanna cornacHo 1ab.2 CTaHaapTa

AWS A5.1/5.1M

MNpo4YHOCTHBLIE XapaKTePUCTUKN HanMaBeHHOro MeTanna

VIhaeKc MuHMMarnbHoe 3HaueHWe Npeaena NpoYHoCTH, MuHMManbHoe 3HauyeHWe Npeaerna TeKy4ecTu,
A byHT/arorm? (MIa) yHT/Aronm? (MIMa)
60 60 000 (414) 48 000 (331)
70 70 000 (483) 57 000 (393)

2 — B KOMBVHaLMK C MHAEKCOM 1, onpeaensieT Tvn NoKpPbITUS, POA TOKa U NMOMSPHOCTb, NMPOCTPAHCTBEHHOE MOMNOXEHWe

LLBOB MpU CBapKe cornacHo 1ab.1, BENMMYMHY OTHOCUTENbHOIO YAIMHEHUS HaMnaBeHHOro MeTarnsa cornacHo 1ab.3,

3HaYeHUsi mopora XragHONIOMKOCTU U TeMNepaTypbl, NMPU KOTOPbIX AaHHOe 3HadYeHne KV pernameHTMpyeTcsi CornacHo

Tab.4, cogepxaHue Bnarv B NoKpbITUM cornacHo 1ab.11 ctaHgapta AWS A5.5/5.5M.

M — uHaekc, yKa3bIBalOLLI,Ml71, YTO OaHHbIN ANeKTpoa BOEHHOIo Ha3Ha4YyeHnsa ¢ NoBbILLEHHBIMU MEeXaHNYEeCKUMUA
XapaKTepunctnkamMmuy HanmnasrieHHOro metanna (CBOI7ICTBa N XapaKTepuUCTUKN HanmaBneHHoro Mmetara OoroBopeHbI

OTAENbHO).

3 — nHaekc, peI'J'IaMeHTVIp)/IOLLI,VIﬁ XUMWYECKMIA COCTaB HanmnaBleHHOro MeTarnna cornacHo 1ab.2 CTaHaapTa

AWS A5.5/5.5M.

H — anddysnoHHo cBobogHbIN BOJOPOA,

4 — nHaekc, onpegensolwmn cogepxatue anddysmoHHoro sogopoaga B 100 r HannaBneHHOro meTtanna cornacHo

Tab.12 ctangapta AWS A5.5/5.5M.

2 — B KOMBUHaLUMN C MHAEKCOM 1, onpeaensieT TUM NoKPbITUS, PoA ToKa M NOMSIPHOCTb, MPOCTPAHCTBEHHOE MOMNOXEeHNe
LLIBOB Mpu cBapke cornacHo Tab.1, BeNMYNMHY OTHOCUTENbHOO YANIMHEHUS! HaMNMaBNeHHOro MeTanna cornacHo Tab.2,
3Ha4YeHus nopora XnagHoONMoOMKOCTM U TeMnepaTypbl, NPy KOTOPbIX AaHHOoe 3HadeHne KV pernameHTUpyeTcsl CorfacHo
Tab.3, a Takke XMMUYECKMIN COCTaB HaMaBIEHHOrO MeTanna cornacHo T1ab.7 ctangapta AWS A5.1/5.1M.

M — nHAekc, ykasbiBaloLWnii, YTO OAHHBIN 3NEKTPOA BOEHHOMO Ha3Ha4YeHWs! C NOBbILWEHHbIMY MEXaHUYeCKUMU
XapakTepucTrkamMmn HanmaBneHHOro Metanna (CBOMCTBa U XapakTEPUCTUKM HanMaBieHHOro MeTaria OroBOpeHbl
OTAErNbHO)

3 — nHgekc 1 Ha JaHHONM NO3ULMK YKa3biBaeT Ha TO, YTO aneKTpog obecneynBaeT NoBbILLEHHbIA NOPOr
XNagHONOMKOCTU A5t HEKOTOPbIX TUMOB 3NeKTPOAOB cornacHo Tab.3 ctangapta AWS A5.1/5.1M.

Tun Temnepartypa °F (°C), npu KoTopou rapaHTupyetca pabota ygapa KV
He meHee 20 yT pyHT-cnna (He meHee 27 [1x)
E 7016-1 -50°F (-46°C)
E 7018-1 -50°F (-46°C)
E 7024-1 0°F (-18°C)

H — oudpdyanoHHo cBoboaHbIN Bogopos

4 — vHpOekc, onpeaensownn cogepxanne anddysmoHHoro sogopoaa B 100 r HannaeBneHHOro MeTansia cornacHo
Tab6.11 ctangapta AWS A5.1/5.1M.

NHpekc mn Bogopoga Ha 100 r metanna
4 <4,0
8 <8,0
16 <16,0

5 — nHpekc R Ha gaHHOM No3MUMK YKa3bIBaeT Ha TO, YTO anekTpod obnagaeT NoBbILLEHHON BNAroCTONKOCTbIO
(3nekTpog MmeeT BnaxHocTb He 6onee 0,3% nocne BbiAEPXKKN B TeYeHUe 9 4acoB B MOMELLEHUN C TemMnepaTypom
26,7°C n otHocuTenbHou BnaxHoctn 80%) cornacHo 1ab.10 ctaHaapta AWS A5.1/5.1M.

* SFA/AWS A5.5/A5.5M:2006
AWSA55 |: E| 1| 2 M - 3 H| 4 5

06s13aTenbHO HanM4me ogHOro U3 CUMBOSOB

dakynsTaTMBHO

AWS A5.5 — cTaHgapT, cornacHo KOTOpOMY MPou3BOAUTCS Knaccudukaums

E — anekTpoa NoKpbITbIN ANs PyYHON OYyroBOW CBapKM

1 — MHOekc, onpeaensaLWwnii NPOYHOCTHBLIE CBOWCTBA HannaBreHHOro MeTanna cornacHo tab.3 ctaHgapra
AWS A5.5/5.5M

npo‘-IHOCTHbIe XapakKTepuUCcTUKn HannaBsrneHHOro mertanna

NHpekc mn Bogopoga Ha 100 r meTtanna
4 <4,0
8 <8,0
16 <16,0

5 — nHaekc R B coveTaHuu ¢ ABymSA npeabloyLwnmMmn MHAEKCammn Ha JaHHON No3nLmMy yKasbliBaeT Ha TO, YTO AneKTpos
obnagaet NoBbILLEHHOW BNaroCTOMKOCTbIO cornacHo 1ab.11 ctaHgapta AWS A5.5/5.5M.

MapKa, TN NOKPbITUA, oNnUcaHune

Knaccudmkauum n

TuUnuyHble XapakTepUCcTUKU
HannaBneHHOro MeTanna

Xxo[oB TpybonpoBoaoB knacca npoyHocTn go APl 5LX80,
a TaKke 3anosHAKLWMX U OBNMUOBOYHbIX NPOXOAOB Ans
TpybonpoBoaos knacca npoyHocty 0o APl 5LX56 Bo Bcex
NPOCTPaHCTBEHHbIX MOMOXeHusix. [lyra npu cBapke ner-
KO KOHTpomnupyeTcsi, obnagaeT rny0ookum nponnaBneHnem
0COBOEHHO Mpu cBapke B MOMOXEHUWN Ha CMyCK, CBapoYHasi
BaHHa ObICTPO KpUCTannmM3yeTcs, LWnak nerko oTAensieTcs.
[aeT xopolmre pe3ynsTaTtbl faxe Npu nNioxo NogorHaHHbIX
KpOMKaXx.

Tok: = (+)

[MpocTpaHcTBEHHbIE NOMNOXeHNs npu ceapke: 1, 2, 3,4, 5,6
PexxuMmbl npokanku: npokanka HexenaTenbHa

FOCT 9467: 546
(ycnoBHO)

S max 0,020

onoGpeHus Xumunyeckum MexaHuyeckue
cocTtaB, % cBoWCTBa
Pipeweld 6010 Plus EN ISO 2560-A: C 0,08 o, 430 MMNa
Tun NOKPbLITUA — LIENIONO3HOE E382C21 M” 0,50 o, 525Mla
fAenseTtca 6onee coBpeMeHHON pa3paboTKoii anekTpoaa Si 0,45 5 27%
Pipeweld 6010. MpumeHsieTcs Ans ceapku KopHesbix npo- | AWS A5.1: E6010 P max 0,020 | KCV:

259 x/cm? npu -20°C
50 Ox/cm? npu -30°C

AHO-4C

Tun NoKpbITUSA — pyTUITOBOE

YHuBepcanbHble aNneKTpoabl, NpefHasHa4YeHHble Ans ceap-
KA U30ENnUA N3 KOHCTPYKUMOHHBIX HU3KOYrMepoaUCTbIX ©
HM3KOMNerMpoBaHHbIX CTarnew C CoaepXaHvem yrrnepoga go
0,25% BO BCeX MPOCTPAHCTBEHHbIX MOMOXEHUSAX, KpOMe
BEPTUKamnu Ha Cryck.

Tok: ~/ = (+)

lMpocTpaHCTBEHHbIE NonoXeHus npu ceapke: 1, 2, 3, 4, 6
HanpspkeHne xonoctoro xoga: 65B

Pexxumbl npokanku: 150-180°C, 60 MuH

FOCT 9467: 346

FOCT P NCO 2560-A:

E380R13

AWS A5.1: E6013

HAKC: @ 3.0; 4.0;
5.0 Mm

C max0,08
Mn 0,70
Si 0,10

P max 0,040
S max 0,040

o, 2380 MMNa

0,2470 MMa

52 20%

KCV:

259 [x/cm? npn +20°C
KCU:

280 Dx/cm? npn +20°C

VHOEKG MuHUManbHOe 3Ha4yeHre npegena npoYHoCTH, MuHUManbHoe 3HadyeHre npegena TekyyYecTy,
A dbyHT/arorim? (MMa) dyHT/Arorm? (MMa)
70 70 000 (483) 57 000 (393)
80 80 000 (556) 67 000 (462)
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Mapka, TMn NoKpbITUSA, onucaHne

Knaccudumkaumm n

TuUnuyHble XapakTepUCcTUKU
HannaBneHHOro meTanna

Mapka, TMn NOoKpbITUSA, onucaHue

Knaccudmkauum n

TuUnuyHble XapakTepUCTUKU
HannaBfeHHOro MeTanna

ofobpeHusi Xumuyeckum MexaHu4yeckue
cocTaB, % cBoMcCTBa
03C-12 FOCT 9467: 346 C max0,10 0, 2380 MMNa
Tun NOKPbLITUA — PyTUNOBOE Mn 0,60 0, 2480 Mrla
YHUBepcanbHbIE 3NEKTPOAbI, NpeaHasHadeHHble ans ceap- | [OCT P CO 2560-A: | Si 0,15 62 22%
KU M30EeNUiA M3 KOHCTPYKLUMOHHBLIX Hu3koyrnepoanctbix u | E380R 12 P max 0,040 | KCV:
HU3KONMErnpoBaHHbIX CTane C coaepXaHuem yrrnepopa S max 0,040 | 259 [Ix/cm? npu 0°C
0o 0,25% Ha nocTosiHHOM Toke ntobon nonsipHocTM u ne- | AWS A5.1: E6013 234 [>x/cm? npu -20°C
peMEHHOM TOKe. XapaKkTepu3ylTcs BEnuKONenHow otae- KCU:
NAEMOCTbIO LUflaka B COYETAHWM C MNIaBHbIM MEepPexoaoMm 2110 Ox/cm? npu +20°C
OT HanmnaBneHHOro Banvka kK OCHOBHOMY MeTanny v rnag- 240 [x/cm? npy -40°C
KOW MOBEPXHOCTbIO LWBaA. JTO MO3BONSAET PEKOMEHOO0BaTb
JaHHble 3NeKTpoAbl AN CBapku TaBpPOBLIX COeAMHEHUN C
rapaHTMpOBaHHbIM MOSlyYEHNEM BOFHYTbIX LUBOB, Korga K
KauecTBy (hOPMMpOBaHUS LWBOB npeabsiBnsitor nosbiwen- | HAKC: 2.5, 3.0;
Hble TpeGOoBaHWs NPU CBApKE B Pa3fUYHbLIX MPOCTPaHCTBeH- | 4.0 MM
HbIX MONOXEHUSIX. DNEKTPoAbl Manoro Avamerpa MOXHO
MCMonb30BaTh A1 CBapKU OT ObITOBbIX MCTOYHMKOB € no- | RS: 2
HWKEHHBIM HampshkeHMeM XomnocTtoro xopa. [onyckaetcs
CcBapka Mo OKUCIIEHHbIM MOBEPXHOCTSIM M Ha ANUHHON Ayre.
Tok: ~ /= (+L)
[MpocTpaHCcTBEHHbIE NOMNOXEHNs npu ceapke: 1, 2, 3,4, 6
HanpsikeHne xonoctoro xona: 55B
Pexxumbl npokanku: 180-200°C, 30 MyH
MP-3 [OCT 9467: 346 C 0,11 0, 2380 Mla
Tun NOKPbLITUA — PyTUNOBOE Mn 0,58 0, 2480 Mrla
YHUBepcanbHbIE aNeKTPoabl, NpeaHasHadeHHble ans ceap- | [OCT P CO 2560-A: | Si 0,17 62 22%
KU OTBETCTBEHHbIX KOHCTPYKUMII 13 HU3Koyrnepoaucteix 1 | E380R 12 P max 0,035 | KCV:
HW3KONErMpPOBaHHbIX CTaneln ¢ BPpEMEHHbIM COMPOTUBIEHN- S max 0,030 | 259 [Ix/cm? npu 0°C
eM 1o 490 Mla Bo BCex NPOCTPaHCTBEHHLIX NonoxeHusx, | AWS A5.1: E6013 KCU:
KpOMe BEPTMKAanM Ha CrycK Ha NOCTOSIHHOM Toke ntobow no- 2110 Dx/cm? npu
NAPHOCTU U NEPEMEHHOM TOKE. DneKTpoab! MO3BONAOT Bbl- +20°C
MOSHATL CBAPKY MO YBEMUYEHHbLIM 3a3opaM. B otnmune ot 240 [x/cm? npy -40°C
OonbLUMHCTBA PYTMNOBLIX anektpogos, MP-3 pekomeHay-
I0TCS1 AN CBAPKY Ha POPCHpOBaHHbIX pexumax, Gnarogapst | HAKC: @ 3.0; 4.0 mm
YeMy MMEIT MOBbILLEHHYIO NPOU3BOANTENBHOCTL MpoLec-
ca. CapKy peKoMeHyeTcs BbINOMHATbL Ha kopoTkon unm | RS: 2
cpeaHen anuHe ayru.
Tok: ~/ = (+)
MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6
HanpsikeHne xonoctoro xona: 65B
Pexxumbl npokanku: 150-180°C, 60 MyH
MP-3 OCT 5.9224-75 C 0,11 0,2 370 MMNa
Tun NOKpbLITUSA — pYyTUOBOE Mn 0,58 0, 2450 Mrla
AHarnormyHble SneKTpoabl, BbiNyckaeMble B COOTBETCTBUM Si 0,30 62 20%
¢ TpeboBaHusiMn deneparbHbIX HOPM U NpaBun B oGrnactu P max 0,030 | KCU:
ncnone3oBaHnsa atomHon aHeprum MHAS M-7-009-89 S max 0,030 | 280 Oxx/cm? npu +20°C
Tok: ~/ = (+) [ocAtomHaasop
MpocTpaHCTBEHHBbIE NONOXeHNA Npu ceapke: 1, 2, 3, 4, 6
HanpspkeHne xonoctoro xoga: 65B
Pexxumbl npokanku: 150-180°C, 60 MuH
OK 43.32 EN ISO 2560-A: C max 0,12 | 6. 460 MMa
TN NOKPbLITUSI — TONICTOE PYTUIOBOE E420RR12 Mn 0,50 o, 550 Mrla
MpoCTOit B NPUMEHEHUM 3MEeKTPOA C NPEKPacHbIM hopMu- Si 0,55 o 26%
poBaHMEM LBa U NerkuM otaeneHnem wnaka. Haunydwue | AWS A5.1: E6013 P max 0,030 | KCV:
pe3ynbTaThbl NOKa3bIBAET NPU CBapKe CTbIKOBLIX U YITIOBbIX S max 0,030 | 65 Oxx/cm? npu +20°C

LUBOB BHWXXHEM nonoxeHuu. Nossonser nony4yartb Xopowine

[OCT 9467: 350

=59 x/cm? npn 0°C

ofo6peHus XumMmunyeckum MexaHuyeckne
cocTtaB, % cBoOWCTBA
OK 46.00 FOCT 9467: 346 C 0,08 0,400 MMa
Tvn NOKPbLITUA — PYTUNOBO-LIENIIHONO3HOE M” 0,40 0, 520 MMa
YHUKarnbHbI B CBOEM Kracce anekTpog, obnagatowmii se- | TOCT P UCO 2560-A: | Si 0,30 5 28%
NMKONENHLIMU  CBapOYHO-TEXHOMOrMYeckmmn  xapaktepu- | E 38 0 RC 12 P max 0,030 | KCV:
CTUKaMU, NpefHa3HaYeHHbIA NS CBapKM KOHCTPYKUMA 13 S max 0,030 | 2137 Dx/cm? npu
HU3KOYTNEPOAUCTbIX U HU3KONErmpoBaHHbIX cTanen ¢ npe- | EN ISO 2560-A: +20°C
aenom tekyvectu 0o 380 MIa Bo BCex NPOCTPaHCTBEHHbIX | E 38 0 RC 1 2 88 Ox/cm? npu 0°C
MOMNOXEHNSIX Ha MOCTOSIHHOM TOke OOGpaTHOM MONsiPHOCTU 235 [x/cm? npu -20°C
V¥ NepeMEeHHOM TOKe. DNeKTPo[, OTNNYAEeTCA OTHOCUTENbHO | AWS A5.1: E6013 KCU:
cnaboii YyBCTBUTENbHOCTLIO K pXKaByMHE U ApYrM NOBEpX- 2110 [x/cm? npyn +20°C
HOCTHbIM 3arpsi3HEHWUsIM, NErKOCTb0 OTAEMNEHUS Lunaka u 40 [Ix/om? npu -40°C
dhopmMupoBaHNEM rMagKon MOBEPXHOCTU HammaBrneHHOro
Banuka c nrnaBHbIM NepexoaoM K OCHOBHoMY MeTanny. bna-
rogapsi NerkocTu, Kak NepBoro, Tak U NOBTOPHbIX MOAXMWIOB,
3MNeKTPoa He3aMeHUM A5si CBapKy KOPOTKUMMU LLBaMU, KOp-
HeBbIX MPOXOA0B, MPUXBATOK U CBapKe C NepuoanyYeckumm - Y
obpbiBamu gyrn. B otnmume ot GomnbLUMHCTBA PYTUMOBBLIX HAKC: ©2.5;3.0; 3.2;
aneKkTpoaoB, brarogaps BO3MOXHOCTU BbIMOMHSATL CBapKy 4.0; 5.0 mm
B MONOXEHUN «BEPTMKAaNb Ha CMyCK» B COYETaHWM CO 3Ha-
UNTenbHO Gornee HNU3KUMM MOPOrOBbLIMM 3HAYEHUSIMU MUHK- | ABS: 2
ManbHOro ToKa, MPU KOTOPOM CTabunbHo roput ayra, OK | BV: 2
46.00 no3BONSIOT BbINOMHATL CBapKy TOHKOCTEHHbIX u3ge- | DNV: 2
NN, a Takke NPUMEHSTL 3TOT ANEKTPOA ANs cBapku geta- | GL: 2
nen ¢ ranbBaHW4eCcKMM MOKpbITUEM. Hu3koe HanpsikeHue | LR: 2
XOJI0CTOro XoA4a v cTabunbHoe ropeHne ayrm Ha npegensHo | RS: 2
MasiblX TOKax Mo3BosIseT NCNOSb30BaTb 3TU ANEKTPOAL! ANS | ppp: 2
CBapKu OT GbITOBbIX MCTOYHMKOB.
Tok: ~ /= (+L)
[MpocTpaHcTBEHHLIE NOMOXeHUs npu ceapke: 1, 2, 3,4,5,6
HanpspkeHue xonoctoro xoga: 50B
Pexxumbl npokanku: 70-90°C, 60 MuH
OK Femax 33.80 EN ISO 2560-A: C max 0,12 | 02420 Mla
Tun NOKPLITUSI — TONCTOE PYyTUNOBOE E420RR73 Mn 0,70 o, 560 Mra
BbICOKONPOMU3BOANTENbHBIA 3MEKTPOA C BLICOKMM COmep- Si 0,45 02 22%
XaHWeM B MOKPbITUM NopoLKa xenesa, obecneuvsatowmin | AWS A5.1: E7024 P max 0,030 | KCV:
koacpduumneHt Hannaskum okono 180%. [lpegHasHaveH S max 0,020 | 259 Dx/cm? npu 0°C
ONA CBAPKW MPOTSHKEHHbIX CThIKOBbIX U YrNoBbIX WBOoB Tor- | FOCT 9467: 350
CTOCTEHHbIX JINCTOBbIX KOHCTPYKUWIA B HVXXKHEM MOJIOXKE- | (YyCrIOBHO)
HUM. MOXeT NPUMEHSITbCS AN rPaBUTALMOHHOW CBapKW.
ObecneunBaeT MenkokanenbHbIi NepeHoc Metanna 6e3
KOPOTKMX 3aMblkaHui, hopMUpys uaeansHo rmagkyto no- | ABS: 2
BEPXHOCTb LLIBA, C KOTOPOM OYeHb Jerko yaansietcs wnak. | BV: 2
CBapka BbINoMnHAeTcs Ha (hopcnpoBaHHbIX pexumax. Peko- | pNV: 2
MEeHZyeTca ANa CBapKW YIMepoanCTbIX cTanei u CyfoBbIX | gL: 2y
ctanen kateropui Aun D .
Tok: ~ / = (+L) ;z 22Y
[MpocTpaHCcTBEHHbIE NONOXEHNA Npu cBapke: 1, 2 ’
HanpspkeHune xonoctoro xoga: 50B
Pexxumbl npokanku: 180-220°C, 2 yaca
OK Femax 39.50 EN ISO 2560-A: C 0,09 o, 450 MMa
Tun NOKPLITUS — PYTUNOBO-KUCIIOE E422RA53 Mn 0,75 o, 520 Ma
BbICOKOMPOW3BOANTENbHbIN 3NEKTPOL C MOBbILLEHHbLIM CO- Si 0,25 0 27%
JepaHneM B MOKpbITUM MOPOLLKA xenesa, obecneunsato- | AWS A5.1: E7022 P max 0,030 | KCV:
Wi koadbpumumeHT Hannasku 6onee 160%. MNpeaHasHaveH S max 0,030 | 106 Oxx/cm? npu +20°C
0N CBapKy MPOTSKEHHbIX CTbIKOBbIX M YrroBbiX WBoB B | TOCT 9467: 350 88 [x/cm? npu -20°C
HWKHEM MOMOXeHUU. MOXeT NpPUMEHATLCS ANIA rpaBu- | (ycrioBHO) >59 x/cm? npu -20°C
TauUMOHHON cBapku. PopMupyeT uaeanbHO rrnagkyt no- 235 [Ir/cm? npu -40°C
BEPXHOCTb LLBa, C KOTOPOW OYeHb ferko yaansietcs wnak. | ABS: 3Y
Caapka BbINonHsaeTcs Ha (opcMpoBaHHbIX pexxumax. Peko- | BV: 3Y
MeHOyeTCa Ansi CBapKW YrNepoancTbiX cTanen U cygoBbIX | DNV: 3
cranen kateropuin A, D n E. GL: 3Y
Tok: ~ /= (+/—) LR: 3Y

lMpocTpaHCTBEHHbIE NONOXEHWSA Npy cBapke: 1, 2
HanpspkeHne xonocTtoro xoga: 65B
Pexxumbl npokanku: 180-220°C, 2 yaca

pesyneTaTbl AaXe HadMHaloWmMM cBaplumkam. PekomeHay- | (ycrnosHOo)
€TCs A8 CBapKM KOHCTPYKLUIA 13 TIMCTOBOIO CTanu ¢ npeae-
nom npoyHocTy ao 490 MlMa. Beicokas ycTonumBoCTb rope-
HWSI OyTY Ha MarblX TOKax No3BorsieT UCMOSb30BaThb ferkme ABS: 2
nepeHoCHbIe TpaHCcOpMaTopbl C HanpsXKEHNEM XOMNOCTOro BV: 1
xoza meHee 50B. DNV: 2
Tok: ~/ = (+L) GL: 1
MpocTpaHCcTBEHHbIE MONOXeHMsA Npu cBapke: 1, 2, 3, 4, 6 LR: 1
HanpsxeHne xonocToro xopa: 50B RS: 2
Pexxnmbl npokanku: 220-260°C, 2 yaca
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Mapka, TMn NoKpbITUSA, onucaHne

Knaccudumkaumm n

TuUnuyHble XapakTepUCcTUKU
HannaBneHHOro meTanna

ono6peHus XumMmunyeckum MexaHunyeckue
cocTaB, % cBoMcCTBa
OK 50.40 EN ISO 2560-A: C 0,08 0, 2440 Mla
Tyn NOKPLITUS — PYyTUNOBO-OCHOBHOE E422RB12 Mn 0,50 o, 2 520 Mrla
MpOCTO B MPUMEHEHWUW 3MEKTPOA, NPeAHa3HauYeHHbIA Ans Si 0,20 62 25%
CBapK1 HEMOBOPOTHLIX CThIKOB TPY6 M3 KOHCTpyKUMOHHbIX | AWS AS.1: E6013 P max 0,030 | KCV:

cTanen ¢ npegenom npovHoctn go 500 MlMa B nonoxeHun
BepTMKanb Ha noabeM. HeBbICOKMM KOAIMPUUMEHT Ha-

FOCT 9467: 350

S max 0,030

=59 [x/cm? npu -20°C
235 [x/cm? npu -30°C

Mapka, TMn NOoKpbITUSA, onucaHue

Knaccudmkauum n

TuUnuyHble XapakTepUCTUKU
HannaBfeHHOro MeTanna

MnnaBKk1 MO3BOMSAET erko yaepKmBaTb CBapOYHYIO BaHHY | (yCroBHO)

HebOomnbLLUMX pasMepoB B PasfUYHbIX MPOCTPAHCTBEHHbIX

NoNOXeHUsIX U hopMmpoBaTb 06paTHbIA Banvk KOPHEBOIO

npoxoaa.

Tok: ~/ = (+L)

[MpocTpaHcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6

HanpspkeHne xonoctoro xoga: 60B

Pexxnmbl npokanku: 200-250°C, 60 MuH

OK Femax 38.95 EN ISO 2560-A: C max 0,10 | o, 400 Mla
TWN NOKPBLITUA — OCHOBHOE E384B73H10 Mn 1,10 o, 500 MMa
BbICOKOMPOV3BOANTENbHbIN 3MEKTPOA C BLICOKUM COAEp- Si 0,45 6 30%
XaHMeM B MOKpbITUM NopoLuLka xenesa, obecneunsatowwmin | AWS A5.1: E7028 P max 0,030 | KCV:

KoapumumeHT Hannasku okono 240%. [NpegHasHadeH
ONsi BbICOKOCKOPOCTHOW CBApPKU MPOTSPKEHHbIX CThIKOBbIX
M YIMOBbIX LUBOB TOJNCTOCTEHHbIX NMCTOBbIX KOHCTPYKLIMNA
B HVDKHEM MONOXeHUW. AnekTpod anametrpom 6,0 mm npum-
MeHsIeTCA N rpaBUTaLMOHHON cBapku, obecneyrBas npo-
N3BOAMTENBHOCTb COM3MEPVMYIO CO CBapPKOW nog oritocom
(8o 240 r/muH). dopmMUpyIOT NaBHLIN Nepexoq To Hannae-
TNIEHHOrO Banunka k OCHOBHOMY meTansy. CBapka BbIMOSHSA-
eTca Ha hOpPCUPOBaHHbIX pexmMmax. PekomeHayetcst ans
CBapKu yrnepoamucTbiX cTanemn ¢ MnoBbleHHbIMK TpeboBsa-
HUSIMU K MIacTUYECKUM XapakTepucTKam HamnnaBneHHoro
MeTanna v cygoBbix ctanen kateropun A, D n E.

Tok: ~/ = (+)

[MpocTpaHCTBEHHbIE NOMNOXEHNS Npu cBapke: 1, 2
HanpspkeHne xonocTtoro xoaa: 65B

Pexvmbl npokanku: 300-350°C, 2 vaca

FOCT 9467: 346A
(ycnoBHO)

ABS: 3YH5
BV: 3YH10
DNV: 3YH10
LR: 3YH15

S max 0,030

138 Ox/cm? npu -20°C
112 Ox/cm? npu -40°C

YOHWUW 13/45

Tvn NOKpbLITUA — OCHOBHOE

OnekTpoabl, NpeaHasHavYeHHble Ans cBapku ocobo oTBeT-
CTBEHHbIX U3AENUA N3 KOHCTPYKLUMOHHBIX HU3KOYrriepoau-
CTbIX M HU3KONMErmpoBaHHbIX CTarnen ¢ npeaenomM MpoYHo-
ctn 0o 450 MIa Bo BCex NPOCTPaAHCTBEHHbLIX MOSIOXEHUSIX,
KpOMe BepTuMKanm Ha Cryck, Koraa K CBapHOMY LUBY Npeab-
SIBMSIOTCA MOBbILLEHHbIE TpeboBaHWsI MO NNACTUYHOCTU U
YOAPHOW BSI3KOCTW. HannaBneHHbI MeTann xapaktepu-
3yeTCsl BbICOKOW CTOMKOCTbIO K 0Opas3oBaHUIO KpucTaniu-
3aUMOHHBLIX TPELUH M HU3KMM COAepXaHueM BOAopoda.
OneKkTpoabl CKMOHHbI K 06pa3oBaHuMio Mop Mpu cBapke Mo
OKWUCIEHHbIM NMOBEPXHOCTAM U YASIMHEHUWN OYT.

Tok: = (+)

[MpocTpaHCcTBEHHbIE NOMNOXEHNs npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 350-400°C, 2 yaca

FOCT 9467: 346A

FOCT P NCO 2560-A:

E352B22H10

HAKC: @ 3.0; 4.0 mm

C max 0,09
Mn 0,70
Si 0,30

P max 0,025
S max 0,025

o, 2 355 MMNa

0,2 450 MMa

0= 22%

KCV:

259 [x/cm? npu -20°C
KCU:

280 O>x/cm? npu -40°C

YOHUWU 13/45

Tvn NOKpbLITUS — OCHOBHOE

AHanormyHble anekTpoAbl, BbiMyCKaemMble B COOTBETCTBUU
¢ TpeboBaHunaMu deaepanbHbIX HOPM 1 NpaBun B obnactu
Mcnosnb3oBaHnst aToMHon aHeprumn MHAS IM-7-009-89

OCT 5.9224-75

C max 0,12
Mn 0,50
Si 0,25
P max 0,030

S max 0,030

0,2410 MMa
5222%

KCV:

=35 [x/cm? npn -20°C
KCU:

[ocAtomHagso
Tok: = (+) ToMRansop 2140 [x/cm? npu +20°C
MpocTpaHcTBEHHbIE NONOXeHus npu cBapke: 1, 2, 3, 4, 6
Pexxumbl npokanku: 350-400°C, 2 yaca
24

opo6peHus Xumunyeckum MexaHuyeckue
cocTtaB, % cBoOWCTBA

YOHWUMU 13/55 FOCT 9467: 350A C 0,07 0. 2420 MMNa
Tvn NOKpPbLITUSA — OCHOBHOE Mn 1,35 o, = 540 Mr1a
BnekTpodsl, NpeaHasHaveHHble Ans ceapku ocobo oteet- | FTOCT P UCO 2560-A: | Si 0,50 5222%
CTBEHHbIX M30EeNUi N3 KOHCTPYKLMOHHBIX Huakoyrmepoau- | E423 B 22 H10 P max 0,025 | KCV:
CTbIX M HU3KOMNErnpoBaHHbIX CTanew ¢ npeaenom NnpoYHo- S max 0,025 | 259 [x/cm? npu -30°C
ct1 go 520 MIla Bo Bcex NPOCTPaHCTBEHHbIX NonoxeHusx, | AWS A5.5: E7015-G 235 [x/cm? npu -40°C
KpoMe BepTuKanm Ha Cryck, Korga K CBapHOMY LUBY Npedb- KCU:
ABNSOTCS MOBbILEHHbIE TPeGoBaHWSA MO MAACTUYHOCTU 2130 Ox/cm? npu +20°C
W yOapHOW BA3KOCTU, OCOBEHHO MPWU MOHUXKEHHbIX TeMMe- >80 [x/cm? npu -40°C
paTypax U 3HakonepemeHHbIx Harpyskax. Hannasnewubin | HAKC: @ 2.5; 3.0; 4.0; >50 [pk/om? npu -60°C
MeTann xapakTepuayeTcsl BbICOKOW CTOMKOCTbIO kK 06paso- | 5.0 Mm -
BaHMWIO KPUCTaNMM3aLMOHHbIX TPELLMH U HU3KMM copepika-
HMeM BoAopoaa. ANeKTPoAdbl CKMOHHbI K 06pa3oBaHmio nop | HUL, «MocTbi»
npu cBapKke MO OKWUCIMEHHBLIM MOBEPXHOCTSIM U YANMHEHUN
ayru.
Tok: = (+)
[pocTpaHcTBEHHLIE NONOXEHUA Npu cBapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 350-400°C, 2 yaca
YOHWUU 13/55 OCT 5.9224-75 ] max 0,11 | o, 2490 MMa
Tun NOKPbLITUA — OCHOBHOE M” 0,95 6220%
AHarnormyHble 3nekTpoabl, BbIMyCKkaeMble B COOTBETCTBUM Si 0,30 KCV:
¢ TpeboBaHusimm deaeparbHbIX HOPM 1 NPaBun B 06nacTu P max 0,030 | 235 [x/cm? npu -20°C
MCMoNbL30BaHNs aToMHo sHeprim MHAD M-7-009-89 FocAtomHaasop S max 0,030 | KCU:
Tok: = (+) =130 Ox/cm? npun +20°C
[MpocTpaHcTBEHHLIE NONOXEHUA Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 350-400°C, 2 yaca
YOHWUU 13/55P FOCT 9467: 350A C max 0,11 0. 2420 MMNa
TvN NOKPLITUA — OCHOBHOE Mn 1,35 o, = 540 Mla
BnekTpodbl, NpegHasHaveHHble Ans ceapku ocobo oteet- | FOCT P UCO 2560-A: | Si 0,50 5222%
CTBEHHbIX KOHCTPYKLIMA U3 CyOoBbIX Hu3KoyrnepoaucTteix | E 423 B 22 H10 P max 0,025 | KCV:
N HU3KOMermpoBaHHbIX cTanen tuna A, B, D, E, A32, D32, S max 0,025 | 275 Dx/cm? npu -20°C
E32, A36, D36, E36, nsrotaBnueaembix no NOCT 5521 Bo | AWS A5.5: E7015-G =59 x/cm? npu -30°C
BCEX MPOCTPAHCTBEHHLIX MONIOKEHUAX, KPpOME BepTMKanu KCU:
Ha CrycK, a Takke MOBOPOTHLIX Y HEMOBOPOTHLIX CTbIKOB - Y >130 Oox/cm? npu +20°C
MarmcTpanbHbiX TPyGonpoBoAOB. ANEKTPOAbl MOXHO Mpu- HAKC: 9 2.5; 3.0; 4.0; >80 ,D,ﬂ(/cmz npa -40°C
MEHSITb AJ1 KOPHEBbIX NPOXoAoB TPY6 knacca npoYHOCTU 5.0 Mm >50 [Iw/om? npu -60°C
no API 5LX70 (K60), sanonHsoowmux 1 o6rnmuoBoYHbIX Npo- B
xofoB Tpy6 knacca npoyHocTn Ao API 5LX60 (K54). BHWWIa3
Tok: = (+)
[pocTpaHcTBEHHbIE NONOXEHUA Npu ceapke: 1, 2, 3,4, 6 GL: 3YH10
Pexwumbl npokanku: 350-400°C, 2 yaca LR: 3YH10

RS: 3YHH
MTI-01K FOCT 9467: 350A C max 0,06 | o, =420 MMa
TuN NOKPbLITUA — OCHOBHOE Mn 1,35 o, = 500 Mr1a
[laHHble anekTpoabl npegHasHadeHbl npeumyllectsenHo | FOCT P UCO 2560-A: | Si 0,33 52 26%
QNS CBapKW KOPHEBOro Npoxoda LiBa MOBOPOTHbIX U He- | E424 B 22 H10 P+S max 0,035 | KCV:
NMOBOPOTHbLIX CTbIKOB B MOSMIOXEHUN BepTMKanb Ha NOALEM P max 0,025 | 2120 Ox/cm? npu +20°C
TpybONPOBOAOB M APYrMX OTBETCTBEHHbIX KOHCTPYKUMIA 13 | AWS A5.5: E7015-G S max 0,025 | 259 [Ox/cm? npu -40°C

HU3KOYTNEePOAUCTbIX U HU3KOMErMPOBaHHbIX CTanen mnpo4-
HOCTHbIX knaccoB o K60 BKNHOYUTENBLHO C HOPMATUBHBLIM
BPEMEHHbIM COMpoTMBeHeM paspbiey Ao 589 Mlla Bknto-
ynTenbHO. AnekTpodbl Anametpom 3,0 MM npegHa3Hava-
IOTCS TaK e AN CBapKM 3arnofHSLWNX U 0BNnLOBOYHOrO
CMOEB LUBAa TOHKOCTEHHbIX KOHCTPYKUWIA, BKIHOYast CTbIKM
TpyOONpoBOAOB 13 cTanew NpoOYHOCTHbIX KnaccoB Ao K54
BKITHOMUTENBHO (C HOPMATMBHBLIM MPEAErnioM NPOYHOCTM [0
539 Mra). CBapka BbINOMHAETCS HAa MOCTOSHHOM TOKE, Kak
npsMON, Tak n obpaTHOW NOMAPHOCTK.

Tok: = (+ L)

[MpocTpaHcTBEHHbIE NONOXEHNA npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 360-400°C, 60 MuH

HAKC: @ 2.5; 3.0mm

BHWWIa3

KCU:
=130 Oxx/cm? npun +20°C
250 [x/cm? npu -60°C
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Mapka, TMn NoKpbITUSA, onucaHne

Knaccudumkaumm n

TuUnuyHble XapakTepUCcTUKU
HannaBneHHOro meTanna

Mapka, TMn NOoKpbITUSA, onucaHue

Knaccudmkauum n

TuUnuyHble XapakTepUCTUKU
HannaBfeHHOro MeTanna

ono6peHus Xumuyeckum MexaHu4yeckue
cocTaB, % cBoMcCTBa
MTI-02 FOCT 9467: 350A C max 0,06 | o 2420 MMa
TVN NOKPBLITUS — OCHOBHOE FOCT P UCO 2560-A: | Mn 1,35 0, 2500 MMa
[aHHble anekTpodbl NpefHasHauveHbl npeumyliecTsenHo | E 424 B 22 H10 Si 0,33 52 26%
[Ns CBapKM 3anonHSAIOWMX 1 0BMULIOBOYHOMO CIOEB LLUBOB Mo 0,25 KCV:
MOBOPOTHBIX M HEMOBOPOTHBLIX CThIKOB Tpybonposogos B | AWS A5.5: E7015-G P+S max 0,035 | 2120 [Dx/cm? npu +20°C
NOMOXEeHUN BepTMKanb Ha NOABbEM U3 HU3KOYINEPOANCThIX, P max 0,025 | 259 [xx/cm? npu -40°C
HU3KOMErMpoBaHHbIX cTaneil ¢ HopmatueHbiM npeaenom | HAKC: @ 4.0mm S max 0,025 | KCU:
npoyHocTn Ao 539 Mlla BkntounTenbHO, a Takke Apyrmx oT- 2130 [Ox/cM2 npm +20°C
_EI!_eTCTB(eH)HbIX KOHCTPYKLUHA. BHWWIa3 >50 [Ix/cm2 npu -60°C
oK: = (+
[MpocTpaHCcTBEHHbIE NOMNOXEHNs npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 360-400°C, 60 MuH
TMY-21Y FOCT 9467: 350A C 0,09 0,430 Mla
TvN NOKPLITUS — OCHOBHOE Mn 0,80 o, 2490 Mrla
OCHOBHOE Ha3HauYeHue — CBapka OTBETCTBEHHLIX KOHCTPYK- Si 0,24 52 20%
LMiA aTOMHbIX U TEMNTOBbIX AMEKTPOCTaHLM, a Takke Tpy6o- P max 0,035 | KCU:
NPOBOAOB U3 YIMEepOoaNCTbIX N HU3KONErMpoBaHHbIX CTanen S max 0,030 | 2130 Ox/cm? npu +20°C
C npegenom npoyHocty o 480 MlMa. Nx otnuumTenbHom
0COBEHHOCTBIO ABIIAETCS TO, YTO CBAPKY MOXHO BbinonHaTs | FTOCAToMHazasop
B Y3KYI0 pa3fenky C yrrioMm packpbiTusi Kpomok oT 15°. Kpo-
Me Toro, TMY-21Y He CKNMOHHbI k 06pasoBaHMi0 Nop npu
KpaTKOBPEMEHHOM yAnuHeHun ayrn.Tok: = (+)
[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 360-400°C, 60 MyH
Ly-5 FOCT 9467: 350A C 0,10 o, 430 Mrla
TvN NOKPLITUSA — OCHOBHOE Mn 1,30 0, 2490 Mla
OCHOBHOe HasHaueHWe — cBapka kopHeBbix Wweos ToncTto- | OCT 24.948.01-90 Si 0,35 5224%
CTEHHbIX TPyBONPOBOAOB 13 YIMEPOAUCTbIX U HU3KONErpo- P max 0,035 | KCU:
BaHHbIX cTanen. OH Takke HalM LWMPOKOE MPUMEHEHMe S max 0,030 | 2137 Ox/cm? npu +20°C
Anst npuBapkn Tpybok TennooObMeHHMKOB K TpyOHbIM pe-
LeTkam ¢ TemnepaTtypou akcnnyartauum go 400°C, B ycno-
BUSIX KpaiiHe OrpaHMYEHHOro 4OCTyNa K 30He ceapku. Onek- | FToCATomHansop
TpoAbl BbINyCKaKTCA TOMbKO AvameTpoMm 2,5 mm. CBapka
BbINOMHsieTCs 6e3 NpeaBapuTENbHOrO nogorpesa W nocrie-
aytoLeit TepmMoobpaboTkM Ha KOPOTKON ayre.
Tok: = (+)
[MpocTpaHCcTBEHHbIE NOMNOXEHNs npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 360-400°C, 2-2,5 yaca
OK 48.00 EN ISO 2560-A: C 0,06 0, 445 Mla
TVN NOKPLITUS — OCHOBHOE E424B42H5 Mn 1,15 o, 540 Mla
MpoBepeHHbIi  BPeMeHeM YHuBepcarbHbIi  3nekTpon, Si 0,50 o 29%
npeaHasHayYeHHbIN A cBapky 0coB0 OTBETCTBEHHbIX koH- | AWS A5.1: E7018 P max 0,020 | KCV:
CTPYKLUMIA M3 HU3KOYIMEpPOOAMUCTbIX U HU3KONErMpoBaHHbIX S max 0,015 | 140 Ox/cm? npu -20°C

cTanel C NoBbILEHHbIM NPeaenomM TeKy4ecT, a Takke ans
pasnuyHbIX KOMBMHaLIMIA OCHOBHBLIX MapoK 3TUX CTanen, pa-
GoTaroLmMx Npu 3HAKOMEPEMEHHbIX Harpyskax npu HU3KUX
Temnepatypax. [JaHHble 3nekTpogbl OCOBEHHO akTyasb-
Hbl, KOrda HEeBO3MOXHO U3bexaTb BbICOKMX HaMpsKeHWn B
cBapHoM LBe. Cpean anekTpodoB aHanormyHoro kracca
OK 48.00 oTnmyaoTca 04eHb XOPOLLUMMM CBAPOYHO-TEXHO-
rIorMyeckMMKn CBOWMCTBaMU U Gonee BbICOKOW CKOPOCTbIO
CBapku B NONOXEHUW BEPTUKAMb Ha NogbeM. [MoKpbITHe xa-

FOCT 9467: 350A
(ycnoBHo)

HAKC: @ 2.0; 2.5; 3.2;

70 Ox/cm? npu -40°C

paKkTepuU3yeTCcs NOBbLILEHHOW BNAroCTOMKOCTbIO, a Hannas- 4.0,5.0 mm
NeHHbIN MeTann croek k obpasoBaHuio TpewwmH. CBapka )
NPOV3BOANTLCS Ha MOCTOSIHHOM TOKe obpaTHOM U NPsIMON ABS: 3YH5
MONSAPHOCTW. HannasneHHbI MeTann OoTfuyaeTcs npe- BV: 3YH5
[ENbHO HU3KUM coaepxaHnem anddyanoHHo ceoGoaHoro | DNV: 3 YHS
Bopopona, 6narogaps Yemy pekomeHayetcs ans ceapku | GL: 3YH5
ctanew Tuna HARDOX. LR: 3YH5
Tok: = (+£) RS: 3YH5
[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6
Pexvmbl npokanku: 330-370°C, 2 yaca
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opo6peHus XumMmunyeckum MexaHuyeckne
cocTtaB, % cBoOWCTBA

OK 48.04 EN ISO 2560-A: C 0,06 o, 480 MMa
TVUN NOKPBLITUS — OCHOBHOE E424B32H5 Mn 1,10 o, 560 MMa
Mo CBOMM CBOVCTBAM 3MeKTpos cxox ¢ OK 48.00, ogHako Si 0,50 5 30%
obnagaeT YyTb Goriee BbICOKMM KoadduumeHTom Hannas- | AWS A5.1: E7018 P max 0,030 | KCV:
KW, @ HanmaBneHHbI MeTann umeet 6oree BbICOKME MPOY- S max 0,030 | 150 Dx/cm? npu -20°C
HOCTHble nokasatenu. OgHako cBapky B BepTukanbHbIX | TOCT 9467: 350A 100 Ox/cm? npu -40°C
W MOTOMOYHBLIX MONOXEHUSX BbINOMHATL UMW HECKOMBLKO | (YCHOBHO) >34 [x/cm2 npu -46°C
crioxHee. Kpome Toro, cBapky MOXHO NPOU3BOAUTL Kak Ha
MOCTOSIHHOM TOke 06paTHOM W NPSIMON NOMSPHOCTYU, TaK U
Ha nepemeHHoM Toke. MMokpbITue xapakTepuayetcs nosbi- | JAKC: @ 2.5; 3.2; 4.0;
LIEHHOI BArOCTOMKOCTBIO, @ HaNnasneHHbI Metann croek | 9-0 MM
K 06pasoBaHNIo TPELLVH.
Tok:~ / = (+£) ABS: 3YH5
MpocTpaHCcTBEHHLIE NonoXeHus npu ceapke: 1, 2, 3,4, 6 BV: 3YH10
HanpsixeHune xonocTtoro xoga: 658 DNV: 3 YH10
Pexxumbl npokanku: 330-370°C, 2 vyaca GL: 3YH10

LR: 3YH15

RS: 3YH10
OK 48.15 EN ISO 2560-A: C 0,06 o, 490 MMa
TVUN NOKPLITUS — OCHOBHOE E423B32H5 Mn 1,10 o, 575MrMa
Mo CBOMM XapaKTepucTukam anekTpop cxox ¢ OK 48.04. Si 0,50 5 30%
Ero oTnuumTenbHol 0cobeHHOCTbIo apnsoTcs Benuko- | AWS A5.1: E7018 P max 0,030 | KCV:
nenHble CBapOYHO-TEXHOMOMMYECKME XapaKTePUCTUKN Npu S max 0,030 | 110 Ox/cm? npu -20°C
cBapke Ha nepemMeHHOM TOKe, a Takke npu cBapke B no- | FOCT 9467: 350A 60 O>x/cm? npm -30°C
NOXEHUW BepTUKarb Ha nogbeM. MoBblleHHas NPOYHOCTL | (yCROBHO) 50 [Ox/cm? npu -40°C
MeTarsna LBa no3BossieT NPUMEHSTb 3MEKTPOA A CBapKU
TSOKENOHArpy>XeHHbIX  KOHCTPYKUMIA. icnonb3yeTcst Takke
Ons cBapKy CyOoBbIX CTanen U NMCTOBOrO maTtepuana ¢ ABS: 3Y H5
ranbBaHUYECKUM NMOKPbITUEM. BV: 3YH5
Tok: ~ / = (+L) DNV: 3 YH5
MpocTpaHCTBEHHbIe NOMNOXeHWs npu ceapke: 1,2, 3,4, 6 GL: 3YH5
HanpspkeHue xonocTtoro xoga: 65B LR: 3YH15
Pexxumbl npokanku: 330-370°C, 2 yaca RS: 3YH5
FILARC 35S EN ISO 2560-A: C 0,06 0. 2420 MMNa
TVN NOKPLITUS — OCHOBHOE E424B32H5 Mn 1,20 o, 550 Mra
OnekTpoa, npeaHas3HaueHHbI Ans CcBapku ocobo oTBeT- Si 0,40 5226%
CTBEHHbIX KOHCTPYKLMI1 U3 HerermpoBaHHbIX 1 Huskonern- | AWS A5.1: E7018-1 P max 0,030 | KCV:
pOBaHHbLIX CTanen ¢ npegernom npoyHoctn go 520 Mlla, S max 0,020 | 2125 Ox/cm? npu -20°C
rapaHTUpYHLNA NpedernbHO HU3koe copepxaHve auddy- | FTOCT 9467: 350A 262 [x/cm? npu -40°C
3MOHHO CBOBOAHOMO BOAOPOAA B HaNMasMNeHHOM MeTanse. | (ycrioBHO) 234 [x/cm? npu -46°C
CBapky npeanovTUTenbHee BbIMOMHATL HA MOCTOSIHHOM
TOKe 0OpaTHON NOMNAPHOCTMU.
Tok: ,,,/2 (+) P ABS: 3Y
[MpocTpaHcTBEHHbIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 6 LR: 3, 3YH15
HanpspkeHune xonoctoro xoga: 70B
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 53.05 EN I1SO 2560-A: C max 0,10 |o, 470 MMa
TVN NOKPLITUSI — OCHOBHOE E424B22H10 Mn 1,00 o, 540 Mla
CreumnarnbHbIii 3MeKTPO/ C HU3KUM COLEPKaHUEM BOAOPO- Si 0,50 5 28%
[a v OByxcroiiHon obmaskoil, codetatolmii B cebe otnnu- | AWS A5.1: E7016 P max 0,030 | KCV:
Hble CBapOYHO-TEXHOSOMMYECKNE XapaKTEPUCTUKM WU Bbl- S max 0,030 | 80 Ox/cm? npu -40°C
COKMEe MexaHMYecKMe CBOWCTBA HannaeneHHoro metanna. | FOCT 9467: 350A
HaHHOoe NoKpbIThE NO3BONSAET hOKYCMPOBATh Ayry, NOMyYast | (yCrioBHO)
cTabunbHoe rnybokoe NponnasneHne, a Takke OYeHb Ha-
OEXHO 3allMliaTh pacniaBfeHHY BaHHY OT KOHTakTa C
oKpy>Katoweln aTtmMoctepoir BO BCEX MPOCTPaHCTBEHHbIX ABS: 3H10, 3Y
MONMOXEHUSAX. BV: 3, 3YH10
Tok: = (+ L) GL: 3YH10
MpocTpaHCTBEHHbIE NONOXeHWs npu ceapke: 1, 2, 3, 4, 6 LR: 3YH15
Pexxumbl npokanku: 330-370°C, 2 yaca RS: 3YHH
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Mapka, TMn NoKpbITUSA, onucaHne

Knaccudumkaumm n

TuUnuyHble XapakTepUCcTUKU
HannaBneHHOro meTanna

ono6peHus Xumuyeckum MexaHu4yeckue
cocTaB, % cBoMcCTBa

OK 53.16 SPEZIAL EN ISO 2560-A: C 0,07 0, 2400 MlMa
TVN NOKPBLITUS — OCHOBHOE E382B32H10 Mn 0,90 0,2510 MMa
Cxoxuit ¢ OK 53.05 anekTpop ¢ ABYXCMOWHON 06Ma3Koi, Si 0,60 52 22%
coveTaloluin B cebe BenukorenHble cBapoyHo-TexHonorn- | AWS A5.1: E7016 P max 0,030 | KCV:
Yeckne xapaKTepUCTUKK, XapaKTepHble ANsi 3rIeKTPOAOB C S max 0,030 | 259 [x/cm? npu -20°C
pyTUnoBon obmaskon 1 BbICOKME MexaHu4yeckne ceoncTea | FOCT 9467: 350A 234 [>x/cm? npu -30°C
HannaeneHHoro MeTanna, xapakTepHble AnA 3NeKTPOAOB C | (YCroBHO)
OCHOBHOW 06Ma3koi. [JaHHOe MOKPbITUE COOAEPXKUT OYEHb
He3Ha4YWTENbHOE KOMUYECTBO MOHM3MPYIOLLUMX SMEMEHTOB,
npv 3TOM 3TUMW 3NEKTPOAAMU MOXHO BapUTb OT UCTOYHU- ABS: 3H10, 3Y
KOB MEpPEMEHHOTO TOKa C HU3KUM HanpsikeHnem xoroctoro | BV: 3, 3YHH
xoaa. DNV: 3 YH10
Tok: ~ /= (+4) GL: 3YH10
MpocTpaHCcTBEHHbLIE NONOXeHMs Npu ceapke: 1, 2, 3, 4 LR: 3YH15
HanpsibkeHune xonoctoro xona: 50B
Pexvmbl npokanku: 330-370°C, 2 vaca
OK 53.70 FOCT 9467: 350A C 0,06 o, 440 MNa
Tvn NOKPbLITUS — OCHOBHOE Mn 1,20 o, 530 Mrla
OneKTpoz C HU3KUM Coaepx)aHem Bogopoaa ans ogHocto- | [OCT P UCO 2560-A: | Si 0,50 5 30%
POHHel cBapKu TPyBonNpoBOaOB U KOHCTPYKLMIA obuero Ha- | E42 5B 12 HS P max 0,015 | KCV:
3HaveHus. OTnnyaercsa 6onbLLOW ryOMHON NponnaBneHuns, S max 0,015 | 150 Ox/cm? npu -20°C
dopmmnpyeT NAOCKMIN LWOB C Nerko ygansemon wnakosou | EN ISO 2560-A: 120 Ox/cm? npu -40°C
Kopkoi. Xopolwo cbanaHcMpoBaHHas LUnakoBasi cucte- |E425B 12 H5 100 Ox/cm? npw -50°C
ma obecneunBaeT cTabunbHoe ropeHne Oyrm 1 no3sonseT KCU:
JIErKo NpousBOAMTb CBapKy BO BCEX MPOCTPAHCTBEHHbLIX | AWS A5.1: E7016-1 >120 Ox/cm? npm -60°C
nonoXxeHusix. PEkoMeHAyeTcs ANs CBapKy 3anOnHSIFOLLMX 1
0BNMLIOBOYHbIX MPOXOAOB CTbIKOB TPy6 knaccom npouroctyu | HAKC: @2.5;3.0; 3.2;
no APl 5.X56 1 kopHeBbIx Npoxoaos knaccom npodHocty | 4.0; 5.0 Mm
JOAPI 5LX70.
Tok: ~ /= (+-) BHWWIa3
MpocTpaHCcTBEHHbIE NONOXeHWs npu cBapke: 1, 2, 3, 4, 6 TpaHcHedTb
HanpsikeHune xonoctoro xona: 60B
Pexxumbl npokanku: 330-370°C, 2 yaca ABS: 3YH5

DNV: 3YH5

LR: 3YH5

RS: 4YH5
FILARC 56S EN ISO 2560-A: C 0,06 0, 2420 MlMa
TVN NOKPLITUS — OCHOBHOE E425B12H5 Mn 1,30 o, 580 Mrlla
YHUKanbHbIA B CBOEM KMacce 3neKkTpos C TOHKO obmas- Si 0,40 0222%
KoV obrnagartoLLeli MOBbILLEHHON BNaroCTONKOCTbI0, coveta- | AWS A5.1: E7016-1 P max 0,025 | KCV:
owmin B cebe BenukornenHble CBapOYHO-TEXHOMOrMYeckme S max 0,015 | 259 [x/cm? npu -50°C

CBOWNCTBA C BbICOYANLLMMU MIIACTUYECKUMMU XapakTtepuctu-

FOCT 9467: 350A

Kamu HannasneHHoro mMetanna. MNpegHasHaveH Ans cBap- | (ycrnioBHO)
K 0c0B0 OTBETCTBEHHBIX, B TOM YMcrie oLIOPHBIX KOH-
CTPYKUUA M3 HENErMpoBaHHbIX W  HU3KOMNErMpoOBaHHbIX
cTanewn ¢ npegenom npoyHocTn go 520 MlMa. B HannasneH-
HOM MeTarnne rapaHTUpyeTcsi npefernbHO HWU3KOe COAep- | ABS: 3YH5
XaHne anddysnoHHo ceobogHoro Bogopoaa. HebonbLuoe BV: 3YH5
KOMMYECTBO LUNaka Mo3BOMAET NErko BBINONHATL CBAPKY | hv/. 4 vH5
KOpPHEBbLIX MPOXOA0B C (hOPMUPOBAHWEM KavyeCTBEHHOMO Ay
obpatHoro Banuvka. OnekTpoAbl MPOLUMAM UCMbITaHWUA Ha GL: 4YH5
TPELLMHOCTOMKOCTb (BSA3KOCTb paspyLUEHUs) Npu cTatuye- LR: 4Y40H5
ckom HarpyxeHun (CTOD-TecT). RS: 4Y42H5
Tok:~ [/ = (+L)
[MpocTpaHCcTBEHHbIE NOMNOXEHNs npu ceapke: 1, 2, 3,4, 6
HanpsibkeHne xonoctoro xona: 65B
Pexvmbl npokanku: 330-370°C, 2 yaca
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Mapka, TMn NOKpbITUSA, onucaHue

Knaccudmkauum n

TuUnNuyHble XapakTepUCTUKU
HannaBfeHHOro MeTanna

ONs cBapkn 0C000 OTBETCTBEHHbLIX U3AENUNIA U3 KOHCTPYKLM-
OHHbIX CTarnen NoBbILLEHHOW NPOYHOCTU U CYOOBbIX HU3KO-
yrnepoamncTbiX U HU3KoNernpoBaHHbIx ctanen Tnna A, D, E.
HannaBneHHbIN MeTann UMEET O4EHb BbICOKME MOKas3aTenm
yAapHOW BA3KOCTbIO M 06nagaeT BbICOKON CTOMKOCTbIO K 06-
pas3oBaHUI0 FOPSAYNX TPELLMH.

Tok:~ / = (+L)

lMpocTpaHCcTBEHHbIE NONOXeHWs nNpu ceapke: 1, 2, 3,4, 6

FOCT 9467: 355
(ycnoBHO)

HAKC: @ 2.5; 3.2;
4.0Mm

ofo6peHus XumMuyeckumn MexaHunueckue
cocTtaB, % cBoOWCTBA
OK 55.00 EN ISO 2560-A: C 0,07 0. 2460 MMa
TVUN NOKPBLITUS — OCHOBHOE E465B32H5 Mn 1,40 o, 590 MMa
BbICOKOKaYeCTBEHHbIN 3NeKTPOZ, C NpeaenbHO HU3KUM COo- Si 0,50 5228%
[epxaHneM BOJopoaa, MOKpbITUE KOTOPOro xapaktepusy- | AWS A5.1: P max 0,015 | KCV:
€TCA MOBbILLIEHHOW BNAroCTOMKOCTbIO, NpeaHasHadeHHbi | E7018-1 H4 R S max 0,015 | 115 x/cm? npu -20°C

259 x/cm? npu -50°C

CBapKN KOMbLUEBbLIX CTbIKOB MarucTpanbHblX Tpybonpo-
BoAoB krnacca npodHocTn APl 5LX52-X70 B nonoxeHuu
«BepTMKanb Ha cnyck». MNpuMeHMM AN KOPHEBbLIX MPOXO-
noB TpybonpoBoaoB Gonee BbICOKOrO Knacca MpPOYHOCTW.
Bnarogaps npefenbHO HU3KOMY CcCoAepXaHuo Bopopoaa
HarnnaereHHbI MeTann obnagaeT BbICOKOW yOapHOW BA3-
KOCTbO, MMACTUYHOCTbIO U HU3KOW YyBCTBUTEMNbHOCTBIO K
obpa3oBaHuio TPELUH. OnekTPoa OTnuMYatoT Bernuvkonen-
Hble CBapOYHO-TEXHOMOMMYECKMEe CBOMCTBA WM rapaHTUpO-
BaHHOE OTCYTCTBME CTapTOBOMW MopuctocTu. lNpumeHeHne
OaHHbIX 3MNEKTPOAOB MO3BOMSAET 3HAYMTENbHO MOBLICUTL
NPOV3BOAUTENBHOCTb U CHU3UTL YyAENbHOE TEMMOBIOXe-
HMe, B CpaBHEHUU C 3NeKTpodamu, npeaHasHayeHHbIMU
0N CBapKM B MOSNOXEHUM «BEepTMKalb Ha NOABbEMY.

Tok: = (+)

[MpocTpaHCTBEHHbIE NONOXEHUs Npu cBapke: 1, 2, 5
Pexxumbl npokanku: 330-370°C, 2 yaca

E8045-P2 H4R

FOCT 9467: 355
(ycnoBHo)

S max 0,015

HanpsipkeHune xonocTtoro xoga: 65B ABS: 3YH5
Pexxumbl npokanku: 330-370°C, 2 yaca BV: 3YH5

DNV: 4 YH5

GL: 3YH5

LR: 3YH5

RS: 3YH5
Pipeweld 80DH EN ISO 2560-A: C 0,07 o, 530 MMa
TUN NOKPLITUS — OCHOBHOE E464B45H5 Mn 1,20 o, 615MIlla
OneKTpos ¢ OCHOBHOM 0BMa3kol 0bnaaatoLLeli NOoBbILLIEH- Si 0,15 o 2%
HOWM BNAroCTOMKOCTbIO, paspaboTaHHbIi crneumansHo ansg | AWS A5.5: P max 0,015 | KCV:

100 Ox/cm? npu -30°C
250 Ox/cm? npu -40°C

1.2. ﬂpoaonoxu CMJIOWWHOro ce4vyeHunsa gnsa AerBOﬁ CBapPKu B 3alLUUTHbLIX ra3ax ninaBsalinmcs

ANieKTpoaoM yrnepoaucCTbiX U HU3KOJIErMmpoBaHHbIX cTanemn.

Knaccughukayuu HannaeneHHO20 MemaJsislia 8 coomeemcmeuu co cmaHoapmom:
*ISO 14341:2010, a makxe udeHmu4Hbix emy EN ISO 14341:2011 u FOCT P UCO 14341:2012

ISO 14341-A |: G| |1 2| |3

y4

4

dakynsTaTMBHO

ISO 14341-A — ctaHgapT, cornmacHO KOTOPOMYNPOU3BOAUTCS Knaccudukaums
G — NpoBoroKa CNMoLWHOro ceyeHns Ang AyroBON CBapky B 3alUTHBIX ra3ax nnaBsawmnmMcs 3NeKTpoaoM

1 — nHgekc, OﬂpG,D,GJ'IFIIOLU,VIVI NPOYHOCTHbIE N NNacTU4ecKkmne CBOWCTBA HannaBfeHHOro MeTanna cornacHo Tab.1A

ctaHgapTta ISO 14341

npO‘lHOCTHbIe MU NNnacTuv4ecCckKkne XapakTepucTmuku HanmnaBrieHHOro metanna

MwuHMManbHoe 3HadYeHve npegena | [AuanasoH 3HavyeHun npegena MwuHUManbHbIE 3HaYEeHUs
MHpoekc
Teky4vecTtun, Mlla npoyHocTtn, MlMa OTHOCUTENBLHOTO YANNHEHWSs, %
35 355 440...570 22
38 380 470...600 20
42 420 500...640 20
46 460 530...680 20
50 500 560...720 18
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2 — NHAEKC, onpeaensitoLLMiA Mopor XNagHONMOMKOCTM HaMnmMaBneHHOro MeTanna cornacHo 1ab.2A ctangapta I1ISO 14341 Mpo4YHOCTHbIE U NNIacTUYeCKNEe XapaKTepPUCTUKN HanslaBlieHHOro MeTanna

-—

3HaueHuit TemnepaTyp, Npu KOTOPLIX rapaHTMpyeTcs pabota yaapa KV He meHee 47 [k Vipexc | MUHUMAnsHOE sHaverve npesena MUHMManbHoe 3HayeHue npegena MUHUManbHoe 3HauyeHue
T TemmenaTvoa °C rmere | Temmenarvoa °C A npoyHocTu, yHT/atonm? (MIMa) TekyyecTtu, pyHT/aronm? (MMa) OTHOCUTENBHOrO yanuHeHus, %
HOek mnepar HOekK mnepar
pamyp parTyp 70 70 000 (483) 58 000 (400) 22
V4 He pernameHTupyeTcs 5 -50
A +20 6 60 S — pernameHTUpyeTCss XMMUYECKUI COCTaB NPOBOSOKU
0 0 7 -70 2 — B KOoMBVHaUUM ¢ nHAeKcoMm 1, onpegenseT XMMUYECKUiA COCTaB NPOBOSIOKN corfnacHo Tab.1, 3HadeHusa nopora
2 220 8 80 XNagHONMOMKOCTM M TeMMepaTypbl, MPU KOTOPbIX AaHHOe 3HaveHne KV pernameHTupyeTcs cornacHo Tab.4 ctaHgapTa
3 30 9 90 AWS A5.18/5.18M.
4 -40 10 -100 TunuyHble
N N Knaccudpmkaumm Xumunueckun P MexaHuveckue
3 — MHAekKc, onpeensoLwuii COCTaB 3aLLMTHOMO rasa 1 MMeLLMn 0003HaYeHNe NOEHTUYHOE Knaccudukaumm Mapka, onucanme o U cocTaB w CBOWCTBA
npuHaTon ctaHgaptToM ISO 14175:2008 «Matepuanbl cBapoudHble. [a3bl U ra3oBble CMecKu Asi CBapKu NiaBrieHneM n ¥ 0RoopeHus npoBonoku, % ras HannaBfieHHOro
POOCTBEHHbLIX NPOLECCOB» MeTanna
K ® 06 % OK AristoRod® 12.50 EN ISO 14341-A: | C 0,06-0,14 | C1 0. 440 MMa
naccudukalms 'beMHOE % COfepKaHWe KOMMOHEHTOB i -
= a = o 5 ; ACP H v N YHuBEpCarnbHasi — HEOME[HEHHasi  CBapoy- G 383 C13si1 '\S/Iin 2)38-1(6)8 (100% CO,) ga 52415(?)A)Mﬂa
pynna oArpynna 2 2 r € 2 2 Hasi MpOBOMOKA C YHUKAMkHOW 06paboT- | o\ s 14341-A: | P ‘ ’ ‘
7 -A: max 0,025 KCV:
1 - - Ar =100 - - - ko nosepxHocT ASC (Advanced Surface G 42 4 M21 3Si1 S max 0.025 138 [x/om? npu +20°C
2 _ _ _ He = 100 _ i Characteristics — noBepxHOCTb C ynyuLleH- Cu max0,15 123 [x/om? npy -29°C
HbIMW XapaKkTepucTUkamu), NpeaHasHadYeHHas | AWS A5.18: KCU:
3 - - ocHoBa 0,5< He <95 - - ONsi CBapku M3denuin M3 KOHCTPYKUMOHHBIX | ER70S-6 >34 ,tl»dcmz npu -60°C
1 ,55 CO,<5 - ocHoBa - 0,5< H,<5 - HenerMpoBaHHbIX U HU3KONErMpoBaHHbIX B
2 0.5< CO.<5 - oCHOBA i _ _ cTanen ¢ npegenom Tekydectn oo 420 Mla,
M1 e 3KCNIYaTUPYIOLMXCS MPU 3HAKONEPEMEHHbIX
3 - 0,5 0,53 OCHOBa - - - Harpyskax 1 HU3Kux Temneparypax. Bbicokas
4 0,5= CO,s5 55 0,3 OCHOBa - - - yuncToTa NoBEepPXHOCTU, KayecTBeHHas HaMoTKa
0 5< CO.<15 _ OCHOBA _ _ _ Ha KaTylku, CTabunbHbIN AuameTp Mo BCew
i ONUHE B COYeTaHUU C HU3KUM cofepKaHu-
1 155 CO,=25 - OcHoBa - - - eM BpeaHbIX NpUMeceil, Takux kak S u P, obe-
2 350, OCHOBa - - - CMEeYMBAIOT CTAbUIbHOE FOpPeHNe NPOBOIOKU C
MWUHUManNbHLIM Pa3bpbI3rMBaHUEM U BbICOKOE
3 052CO,s5 | 320,510 ocHoBa - - - Ka4yecTBO HannaeneHHoro Metanna. OT-
M2 4 5= CO,<15 0,55 0,53 OCHOBa - - - CYTCTBME OMEHEHWsI MO3BONseT n3bexarb
5 55 CO,£15 320,510 OCHoBa - - - 3acopeHust nposonogonpc:)eo,qa 1 npuropaHnsi
_ _ _ Yewyek Megn K paboden noBepxXHOCTU KOH- HAKC: @ 10, 12, M21 o 470 MMNa
6 15=CO,s25 | 0,55 0,53 ocHosa TaKTHOTO HAKOHEYHIKA, 3HAUUTENBHO YBENMUYL- | 4 6 um (80%Ar + o 560 MMa
7 15< CO,=25 3= 0,210 OCHOBa - - - BaeT CPOK Cry>0bl pacxoAHbIX AeTanen ropen- 20%CO,) 5 26%
1 25< COZSSO _ OCHOBa _ _ _ KW. npOBonOKa 0Co0€eHHO pekomeHOyeTcs H[/ll_l «MocTbl» 2 KCV:
Ans aBToOMaTM4eckon U poboTU3npoBaHHON 163 Dx/cm2 npym +20°C
2 - 10< 0,515 ocHoBa - - - cBapku. OHa Halna wmpokoe npumeHeHue | ABS: 3YSA 75 Ox/cm? npu -40°C
3 255 CO,s50 | 220,210 OCHOBa - - - B Cy[dOCTPOEHUW, CBapke MeTanmnokoHcTpyk- | BV: SA3YM KCU:
M3 4 5<C0,<25 | 100,515 oCHOBA _ - _ LA, MaLLVHOCTPOEHMM, USTOTOBNEHIN MOCTO- gllilVS\l(”SYMS 100 [x/cm? npu -40°C
5 255 CO.<50 | 102 0.<15 BbIX KOHCTPYKLUMIA U MHOMMX OpYrUX oTpacrsix : 50 Ox/cm? npu -60°C
= LU= = Y= ocHosa - - - NpOMbILLNEHHOCTU. MpoBONoKa UMeeT paspe- II_?RS> %\\((?/I s
Cc 1 CO,= 100 - - - - - weHne HULL «MocTbl» Ha npumeHeHue Ansi )
2 OCHOBA 0.5< 0 <30 R . . . BCEX BWMAOB MOCTOBbIX KOHCTPYKLMIA (BKMHO-
. 2 yasi %/A) BCEX KMUMATUYECKUX WMCMONHEHMN
R 1 - - OcHoBa - 0,5 H,s15 - (Bkniouass CesepHoe B). Bbicokue nnactuye-
2 - - OocHoBa - 15< H,=<50 - CKne CBOWCTBA HannasfeHHOro metanna no-
N 1 _ i _ i i N.=100 3BOMSAOT PEKOMEHAOBATL AAHHYH MPOBOMOKY
2 4ns ceapku cranei tuna HARDOX.
. B : , 1,
Z — XMMWYEeCKUIN COCTaB NPOBOSIOKM HE COBCEM TOYHO BMMCbIBaeTcs B TpeboBaHusa Tabnuupl 3A ctaHaapTa ISO 14341 binyckaembie Auametpel: ot 0.8 A0 1,6 MM
4 . . 6 7 3A ISO 14341 Weld G3Si1 ENISO 14341-A: | C 0,06-0,14 | C1 o, 2380 MMa
— WHAOEKC, onpeaensoLwmnin XMMNYeCKMn cocTas NMpOBOSIOKM B COOTBETCTBMM C Tabnuuen cTaHgaprta Blo/KeTHbIA BApMaHT NPOBOMOKM Mapkin OK G 38 2 C1 3Si1 Mn 140160 | (100% CO,) gB 2)4270(())/Ml'la
Autrod 12.51, korga He3HaA4YUTENbHOE CHMKE- .| Si 0,80-1,00 =evio
* SFA/AWS A5.18/A5.18M:2005 HMG MNACTUECKWX XaDAKTEPUCTUK HAMNAE- | G b s \igs 8614 | P max 0,025 KCV: :
I , 259 x/cm? npu -20°C
NEHHOro MeTanna rnpu oTpuuaTenbHbIX Tem- S max 0 025
AWSA518 ([: ER| 1 | S |-| 2 nepatypax komneHcupyetcs ee Gonee HUSKO | S A5.18: ’ M21 o, 2420 MMa
LleHON. ER70S-6
. 80%Ar + o 2500 MMa
AWS A5.18 — cTaHgapT, CormacHo KOTOPOMYMPOU3BOAUTCA KaccudmkaLms Beinyckaemble anameTtpsi: ot 0,8 Ao 1,2 Mm (20%‘&0 ) 5 2009
2 = (o]
ER - nnaBsLiascs npucagovHas npoBosioka Unu npucagoyHblii NPYTOK CNIOLUHOMO CeYeHus HAKC: @ 1,2 Mm KCV:
1 — nHAekc, onpenensoLLmMii NPOYHOCTHbLIE CBOMCTBA HaMaBeHHOro MeTanna cornacHo 1ab.3 ctangapta AWS 259 [hx/em? npn -30°C

A5.18/5.18M

30 31



TununyHble

Xumnyeckun . MexaHuyeckue
M Knaccudumkaumm 3awmTHbIN h
apka, onucaHue 1 onoBpeHs cocTtaB ra3 cBoMncTBa
npoBonoku, % HannasneHHOro
MeTanna

OK Autrod 12.51 ENISO 14341-A: | C 0,06-0,14 | C1 o, 440 MMa
TpaavLMOHHas YHUBEpCanbHas OMeaHEHHas G 383 C13Si1 l\S/lin 828:1188 (100% CO,) gs 52%?)/'\/'”3
CBApOYHas MPOBOMOKA, MPeAHasHajYeHHas | £\ ISO 14341-A: | P m,ax 0 ‘025 KCV- °
ONSA CBapkn U3genuii M3 KOHCTPYKLIMOHHbBIX G 42 4 M21 3Si1 S max 0’,025 138 ,I'J,)K/CMz N +20°C
HenervpoBaHHbIX M HU3KONErMpoBaHHbIX >59 [Is/om? npu -30°C
cTanei ¢ npegenom Tekydectn go 420 Mla, | AWS A5.18: KCU: i
SKCMNyaTUPYIOLLMXCA NpY 3HaKonepeMeHHbIX | ER70S-6 >29 Jj,xdcmz noU -60°C
Harpyskax ¥ HU3KMX Temnepartypax. Bbicoko- - P
KayeCTBEHHOEe OMefOHEHWe, psigHas HaMoTka
Ha KaTylKu, CTabunbHbIi AMaMeTp Mo BCew
ANUHE B coMeTaHUM ¢ Hu3kuMm coaepxanu- | HAKC: @ 1.0; 1.2; M21 o, 470 MMa
eM BpeaHbIX MpUMecen, Takux kak S u P, obe- | 1-6; 2.0 Mm (80%Ar + o, 560 Mra
CreynBaloT CTabunbLHOE ropeHre NPOBOMOKM G 20%CO0,) 5 26%
MWHUManbHbIM pasbpbi3rMBaHMeM U BbICOKOE BHAMXKT KCV: , i
Ka4yecTBO HannasrieHHoro metanna. [po- , 163 [hr/cm? npu +20°C
BOSIOKa Haluma LIMPOKOe NMpUMEHeHWe B Cy- ABS: 3YSA 113 [bx/cm? npu -20°C

5. |BY: SASYM 259 [[x/cm? npy -40°C
OOCTPOEHNUN, CBapKe MEeTansIoKOHCTPYKUWUN, DNV: Il YMS RCU p
MaLLMHOCTPOEHMM 1 MHOTVX APYIVX OTPacnsax | GL: 3YS : .
MPOMBILLAEHHOCTY. LR: 3YS 234 [ox/cm? npu -60°C
Bobinyckaemble guametpsi: ot 0,6 0o 2,0 mm RS: 3YMS
OK AristoRod® 12.63 EN ISO 14341-A: | C 0,06-0,14 | C1 o, 460 MMNa
VHuBepcanbHas  HeomenHeHHas  csapou- | C 423 C14Si1 “SAin 828‘1'?2 (100% CO,) gs Eég(l))/Ml'la
Hasi MPOBOMIOKA C YHUKanbHOM 06paboT- EN ISO 14341-A: | P m,ax 0 (’)25 KCV- °
ko noeepxHoctn ASC (Advanced Surface G 46 4 M21 4Si1 S max 0”025 138 ﬁ»ch My +20°C
Characteristics — noBepxHOCTb C ynyuLUeH- Cu max0.15 95 [x/ow? npy -30°C
HbIMU XapaKTepPUCTUKaMW), NpegHasHavyeHHas | AWS A5.18: ) “ane
ANs cBapKM U3OeNnuin U3 KOHCTPYKUMOHHBIX | ER70S-6 259 Ibx/om® npu -30°C

HEMErMpoBaHHbIX U HU3KOINErMpoBaHHbLIX
cranew ¢ npegenom Tekyyectu go 460 Mla,
SKCMITyaTUPYHOLLMXCS NMPW 3HAKOMEePEMEHHbIX
Harpyskax u HU3KMX Temnepartypax. B otnu-
yum ot OK AristoRod 12.50, ata npoBonoka
MeHee 4yBCTBUTENbHA K 0OpasoBaHWO Mop
npv CBapKe MO OKWUCIIEHHBbIM U 3arpsi3HEH-
HbIM MOBEPXHOCTAM, a Takke HecobnaeH o
MEXMNPOXOAHON TemnepaTypbl. Bbicokass yu-
CTOTa MOBEPXHOCTW, KadyeCTBEHHAs HaMoTKa
Ha KaTylKu, CTaburnbHbI AMaMeTp No BCew
ONMHE B COYETaHMU C HU3KMM COAEpPXKaHU-
€M BpeaHbIX NMpUMecen, Takux kak S n P, obe-
CreyvmBaroT CTabunbHOe ropeHne NPOBOSIOKN C
MUHMMaIbHbIM pa3bpbi3rMBaHNEM U BbICOKOE
Ka4yeCcTBO HannaereHHoro wmetanna. OT-
CYyTCTBME OMEOHEHUs1 NO3BONSAET usbexarb
3acopeHust NPOBOJIOKONMPOBOAA U NPUropaHust
Yyewyek mMean K pabouent NoBEepXHOCTU KOH-
TaAKTHOTO HAaKOHEYHWKA, 3HAYUTENBHO YBENUYN-
BaET CPOK CNy>Obl pacxogHbIX AeTanen ropen-
kn. lNpoBonoka OCOGEHHO pekoMeHOyeTcs
Ans aBTOMaTMyeckon M poboTU3MPOBaHHON
cBapku. NpoBonoka Hawma wmnpokoenpume-
HEHWe B CYLOCTPOEHUN, CBAPKEMETAIITIOKOH-
CTPYKLMIA, MALUMHOCTPOEHUN Y MHOTUX APYInX
oTpacrnsx NPOMBILLITEHHOCTW.

Bobinyckaemble gnametpsl: o1 0,8 0o 1,6 mm

HAKC: @ 1.2 mm

ABS: 3YSA
BV: SA3YM
DNV: Il YMS
GL: 3YS

LR: 3YS

M21
(B0%Ar +
20%CO0,)

o, 480 Mla

o, 580 Mrla

o 29%

KCV:

163 Ox/cm? npu +20°C
113 Ox/cm? npu -20°C
75 Ox/cm? npu -40°C
=259 x/cm? npu -40°C
KCU:

234 x/cm? npun -60°C
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NMpoXodoB AN OAHOCTOPOHHEN aBTOMaTuye-
CKOVi CBapku Ha cnyck komnnekcamm CWS ¢
opMMpoBaHMEM 06paTHOro Banuka Ha mea-
HOM nopgknagHom Konbue. OCHOBHbIMK 0Gna-
CTSIMM €€ NMPUMEHEeHUs1 SBNSAOTCS rasoBble U
HedTAHbIe MarucTpanbHble TpyGonpoBoabl
N KOMMPECCOPHbIE CTaHLUMK, K CBapHbIM CO-
€OVHEHUSIM KOTOPbIX MPeabsiBrsATCS MOBbI-
LLUEHHble TPeBGoBaHUS K MEXaHWYECKMM XapakK-
TEepUCTMKaM LLUBa, KOTOpble OOCTUratoTcs 3a
cyeT Goree BbICOKOM YUCTOTbI MPOBOSIOKU B
cpaBHeHnn ¢ OK Autrod 12.64.
Bobinyckaemble anametpbl: 1,0 n 1,2 mm

TunuyHble
K Xumnyeckun . MexaHuyeckue
Mapka, onucaHue naccugukaumm cocTtas SawwTHLI cBoOMCTBa
1 opob6peHus o ras
npoBonoKu, % HannasneHHoro
MeTanna
OK Autrod 12.64 EN ISO 14341-A: | C 0,06-0,14 | C1 o, 475MMa
TpaanumoHHas yHuBepcanbHas omenHenHas | C 42 3 C14Sit I\S/I.n ggg’l?g (100% CO,) ga 5212_;/Mﬂa
cBapo4Has I'IpOBOJ:IOKa, npeaHasHaveHHas | o ISO 14341-A: PI m‘ax '0’625 KCV: ¢
AN CBAPKU NSAAEMNIM U3 KOHCTPYKUMOHHBIX HE- | 5 45 4 M21 4S8i1 |S  max 0,025 138 [Ix/cm, npu +20°C
NEermpoBaHHbIX Y HA3KONMErMPOBaHHbIX cTanemn 95 [lx/cm, npu -30°C
c npegenom Tekydectn go 460 MMa, akcrny- | AWS A5.18: >59 [x/cm, npy -30°C
aTUpYIOLLMXCA NPU 3HaKONEePEeMEHHbIX Harpy3- | ER70S-6
Kax M HW3KUX TemnepaTtypax. B otnuumm ot
OK Autrod 12.51, ata npoBornoka meHee 4yB-
CTBUTENbHA K 06pa30BaHWIo NOpP Npy CBapKe no
OKMCMNEHHBIM U 3arpsi3HEHHBIM NOBEPXHOCTSIM,
a TaKke HecobMIAEHUIO MEXMPOXOAHON TeM-
nepatypbl. BeicokokayecTBEHHOE OMegHEHUE,
psiAHas HamoTka Ha KaTyluku, CTabunbHbii [ yakC: ¢ 1.2: M21 6 535MMa
AnameTp no BCeil ANMHE B COMETaHMM C HU3- | 1 6 mm (80%Ar + 0; 595 MMa
KUM copep)KaHWeM BpeHbIX NPpUMeCen, Taknux 20%CO,) 5 26%
kak S un P, obecneunBaroT ctabunbHoe rope- | ABS: 3YSA 2 KCV:
HME NPOBOJSIOKM C MUHMMArbHbIM pa3dpbi3ru- | BV: SA3YM 163 Dx/cm, npu +20°C
BaHMEM W BbICOKOe KadecTBO HannasneHHoro | DNV: Il YMS 135 x/em, npu -40°C
meTarnna. Mpoeonoka Hatuna wupokoenpume- | GL: 3YS 259 [Ix/cem, npu -40°C
HeHWe B CyJOCTPOeHUM, cBapkemeTanmnokoh- | LR: 3YS
CTPYKLMIA, MALLMHOCTPOEHNM 1 MHorvx apyrux | RS: 3YMS
0oTpacnsix NPOMBbILLIIEHHOCTH.
Bobinyckaemble agnametpbi: o1 0,8 oo 1,6 Mm
Pipeweld 70S-6 EN ISO 14341-A: | C 0,08-0,11 | C1 o, 485MMa
Y3kocneuunannsnposaHHas omefHeHHas G422C145i1 I\S/I.n 1088'1?8 (100% CO,) ga 5275§/Mﬂa
CBapo4Hasi NpoBosioka, paspaboTaHHas KOH- EN 1SO 14341-A: PI max (')’(’)10 KCV: ¢
ueprom ESAB Ans cBapku 3aMOMHAIOLMX 1 | G 46 3M214Si1 | S  max 0,010 150 [x/cm, npu +20°C
06MULIOBOYHBIX CINOEB CTbIKOBTPYO M3 cTa- 100 [x/om, npu -20°C
nen knacca npoyHoctn no APISL ot X52 fo | AWS A5.18: >34 .El>K/CM2 npu -29°C
X70 BkntoumTensHO M 0o X80 Ansa KOpHEBLIX | ER70S-6

M21
(80%Ar +
20%CO0,)

o, 535 Mrlla

o, 600 MMa

o 26%

KCV:

175 Dx/em, npu +20°C
100 Dx/cm, npu -30°C
KCU:

234 [x/cm, npu -60°C

1.3. MpyTKkn npucagoyHbie AnNs AyroBoW CBapKu B 3alUTHLIX ra3ax HennaBsAwWMUMCA
3MEeKTPOAOM YrNepoaAUCTbIX U HU3KONEerMpoBaHHbIX CTaneun.

Knaccugpukayuu npymka u HansaesieHHO20 Memarijla 8 coomeemcmeuu co cmaHoapmom:
*ISO 636:2004, a makxxe udeHmu4HbIt emy EN ISO 636:2008 u TOCT P UCO 636:2012

ISO636-A |: W| |1

2| |3

ISO 636-A — cTaHAapT, COrnacHoO KOTOPOMY NMPOU3BOANTCS Knaccudmkaums

W — npyTok NnpucagoydHbIv AN AyroBov CBapKy HENMNaBsSLLUMMCS 311EKTPOAOM B MHEPTHbIX raszax

1 — nHaekc, onpeaensaLL M NPOYHOCTHBIE M NITACTUYECKME CBOMCTBA HaMMaBneHHOro MeTtanna cornacHo ta6.1A

ctaHgapta ISO 636
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MpoYHOCTHbIE U NIacTUYeCKNe XxapakTePUCTUKN HansaBrieHHOro Metanna

Mapka, onucaHue

Knaccudumkauum
u ogob6peHus

XumMmunueckumn
COCTaB NpyTKa,

TunuyHbie MexaHu4veckme
CBOMCTBA HansaBreHHOoro

MwuHMManbHoe 3HayYeHne npegena [unanasoH 3Ha4YeHul npegena MuWHUManbHbIE 3HaYeHUs
MHpekc
TekydvecTtun, MMa npo4yHocTtn, MlMa OTHOCUTENBHOTIO yaANuHeHus, %
35 355 440...570 22
38 380 470...600 20
42 420 500...640 20
46 460 530...680 20
50 500 560...720 18

2 — VHOEKC, ONpeaensitoLLNn NOPOr XaaHOMOMKOCTY HannaBneHHoro MeTanna cornacHo 1ab.2A crangapta 1ISO 636

3HauvyeHus TemnepaTyp, NpPU KOTOPbIX rapaHTUpyeTcsa pabota yaapa KV He meHee 47 [x

WHpexc Temnepartypa °C WHpekc | Temnepatypa °C
V4 He pernameHTupyeTcs 5 -50
A +20 6 -60
0 0 7 -70
2 -20 8 -80
3 -30 9 -90
4 -40 10 -100

3 — MHAOEeKc, onpeaensoLLINA XMMUYECKMIA COCTaB NPOBOJSIOKN B COOTBETCTBUU € Tabnuuen 3A ctaHaapTa ISO 636

* SFA/AWS A5.18/A5.18M:2005

AWS A518 |: ER| 1 | S |-

2

AWS A5.18 — cTangapT, cornacHo KOTOPOMY NMPOM3BOAMTCS Krnaccudukaums
ER — nnaeswascsa npucagoyHas NnpoBOioKa Uiy NpucagoyHbIv NPYTOK CNIOWHOMO CeYeHns
1 — MHOEKC, onpeaensaLniA NPOYHOCTHBLIE CBOWCTBA HamnaBeHHOro MeTansna cornacHo T1ab.2

ctaHgapta AWS A5.18/5.18M

npOHHOCTHbIe N NnacTtuyeckKkne XxapakrepucTtukm HannasrieHHOro meTtasnna

KOHCTPYKLMOHHBIX HErnerMpoBaHHbIX W HU3KOMeru-
poBaHHbLIX cTanen c npegenom Tekyyectn o 460
MMa. B cpaBHeHun ¢ OK Tigrod 12.60, AaHHbINA
npyTok 6onee nervposaH Mn u Si, 4To Npugaer Ha-
nnaeneHHoMy MeTanny 6onee BbICOKYO NMPOYHOCTb,
a TaKKe CHWXKAETCs CKIMOHHOCTb K 0OpasoBaHuto
nop npu ceBapke Mo 3arpsi3HEHHbIM KpoMkaMm. Kpome
TOro, MOBLILIEHHOE CoAEpPXXaHNe KpeMHUs npuaaet
pacnnaBneHHOMY MeTany BaHHbl 6OMbLUYHO KUOKO-
TeKyyecTb, brarogaps 4emy MOBEPXHOCTb Hannae-
NEeHHOro Banuka dopMupyeTcsi Gonee rmagkonm c
nnaBHbIM NEPEXOLOM OT OCHOBHOIO MeTarnna K LUBY.
Bbinyckaemble gnameTpel: oT 1,6 4o 3,2 MM

S max 0,025

HAKC: @ 1.6; 2.0;
2.4 Mm

ABS: 3Y

BV: 3YM

DNV: 111 YM (I1)
GL: 3Y

LR: 3, 3Y

% MeTanna
OK Tigrod 12.64 EN ISO 636-A: C 0,06-0,12 o, 525 Mlla
OMefHEeHHbIi  CBapoO4YHbIA  MPYTOK, NpegHasHa- W 46 3 W4Si1 M“ 1,60-1,85 o, 5950 Mrla
YeHHbI Ans aproHoAyroBOW CBapku u3genvi us Si 0,80-1,15 5 26%
AWS A5.18: ER70S-6 | P max 0,025 KCV:

70 Ox/cm? npu -30°C
259 x/cm? npu -30°C

1.4. MpyTKn npucagoyHbie Ans ra3o-KMCropoaHON CBapPKU YrnepoanucTbIixX

N HNU3KoNnernpoBaHHbLIX cranemn.

Knaccugpukauyuu npymka e coomeemcmeuu co cmaHOapmom:

*EN 12536:2000
EN12536 |: | O] |1

EN 12536 — ctaHgapT, cornacHo KOTOpOMY NMPOU3BOAMUTBLCA Knaccudukaums
O — NpyTOK NpMCaaoyHbIv ANS ra3o-KMCIIOPOLHON CBapPKU
1 — HAekc, onpeaensanLLMin XMMUYECKUIN COCTaB NpyTka cornacHo 1ab.1 ctangapta EN 12536

* SFA/AWS AS5.2/A5.2M:2007
AWSA52 [: R | 1

AWS A5.2 — cTaHgapT, cornacHo KOTOpOMY NpOM3BOANTLCS Kraccudurkaums

VHOEKe MuHMManbHOe 3HayYeHve npegena MuHUManbHoe 3HadYeHve npegena MuHMManbHOe 3HayYeHne
A npoyYHocTu, doyHT/gronm? (Mra) TekyyecTu, yHT/aronm? (MMa) OTHOCUTENBHOTO YyANnHeHus, %
70 70 000 (483) 58 000 (400) 22

S - pernamMmeHTnpyeTcqd XUMUYECKMIA COCTaB NPOBOJ10OKN
2 — B KOMBUHaUMM C nHAEeKcom 1, onpenender XUMUYECKNIA COCTaB NPOBOJIOKK COrnacHoO Tab.1, 3HaYeHus nopora
XINagHOJTOMKOCTU U TeMnepaTypbl, NP KOTOPbIX AaHHOE 3Ha4YeHne KV pernaMmeHTnpyeTcd cornacHo Tab.4 CTaHaapTa

AWS A5.18/5.18M.

Xumunueckumn TunuyHble MexaHu4veckue
Knaccudmkauun M
Mapka, onucaHue COCTaB NpyTKa, | CBOMCTBa HannaBMeHHOro
1M ogo6peHus o
%o meTanna
OK Tigrod 12.60 EN ISO 636-A: C 0,06-0,14 o, 420 MNa
OMeHeHHbIN CBApOYHbIN MpyToK, npeaHasHauew- | YV 38 3 W2Si Mn  0,90-1,30 g, 5150 MMa
HbI ANs aproHoAyroBoW CBapKW U3Aenuii U3 KOH- ] Si 0,50-0,75 5 _26 %
CTPYKUMOHHbIX HenervpoBaHHbix 1 Huakonermpo- | AVWS AS.18: ER70S-3 | P max 0,025 | KCV: , .
BaHHbIX CTarnel ¢ npegernom Tekydecti ao 380 MMa, S max0,025 |90 w/em ;‘Ipl/l -30 C
korga TpebyeTcsi MaKCMManbHO BbiCOKasi nnactuy- | HAKC: @ 2.0 Mm 259 [bx/em? npu -30°C
HOCTb CBApHOrO LUBA. ABS: 3Y
Bbinyckaemble gnametpel: ot 1,6 oo 3,2 mm BV: 3YM
DNV: 'Y (11)
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R — npucagoyHbin npyToK

1 — HAekc, onpeaensaLL M NPOYHOCTHBIE CBOMCTBA HamMMaBeHHOro MeTasnsia cornacHo Tab.1 n XumMmMyecknii coctas

npyTka cornacHo 1ab.2 craHgapta AWS A5.2

npO‘-IHOCTHbIe U NnacTtunyeckne XxapakrepucTtuku HannaerieHHOro Mmertanna

MwuHmanbHOe 3HayeHWe npegena MwuHmanbHoOe 3HayeHve
NHpekc . o
npoYHocTK, pyHT/Aonm? (MIa) OTHOCUTENBHOIO YanuHeHus, %

45 He pernameHTupyeTcs

60 60 000 (410) 20

65 65 000 (450) 16

100 100 000 (690) 14
XXX-G XXX 000 He pernameHTupyeTcs

Mapka, onucaHue

Knaccudumkaumm n

XumMmunueckumn
COCTaB NpyTKa,

TunuyHblie MexaHu4veckme
CBOMCTBA HansaBreHHOro

onRoGpenus % MeTanna
OK Gazrod 98.70 EN 12536: O |l C 0,03-0,15 o, 2300 MfMa
HenervpoBaHHbIA CBAPOYHbIN NPYTOK, NpeaHasHa- _ Mn  0,90-1,20 %, 2392 Mrla
YEHHbIN A1 ra30-KUCNOPOAHOM CBapKU M3aenun na AWS A5.2: R60 Si 0,10-0,25 5 220%
KOHCTPYKLIMOHHBIX HENerMpoBaHHbIX cTanen ¢ npe- P max 0,025
JenoM npo4HocTy 4o 400 MIMa. OcHoBHbIe 06pacTy S max0,025
NPUMEHEeHUs — rasoBble U BoAsHble TPYBONPOBOIb
HU3KOTrO [JaBMEeHNsl, PEMOHTHbIe paboThbl.
Bobinyckaemble agnametpsl: oT 1,6 Ao 4,0 Mm
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5 — MHOEeKC, onNpeaensaLLni COCTaB 3alUTHONO rasa 1 MMerL M 0603HaYeHne NAEHTUYHOE Knaccudukaumm
npuHsTon ctangaptom ISO 14175:2008 «Matepuansl cBapoyHble. 'a3bl U ra3oBble CMECU AN CBAPKM MiaBlieHNneM
N POACTBEHHbIX NpoLeccoBy (cMm. Tab. B pasgene 1.2. ctp. 31)

C -100% CO,

M — aproHoBasi cmecb 13 rpynnbl M2 6e3 gobaenenuns renns

N — 6e3 3awWmTHOro rasa

1.5. MpoBONOKM NOPOLLKOBbLIE ra303alWwmUTHbIEe U CaMO3aLlMUTHbIE AN AYrOBOW CBapKu
NnaBsAWMUMCA 3MEKTPOAOM YrnepoancTbiX U HA3KONErmpoBaHHbIX CTaneu.

Knaccugukayuu HannaesieHHO20 MemaJsijia 8 coomeemcmeuu co cmaHoapmom:
* ISO 17632:2004, a makxe udeHmu4HbIlU emy EN ISO 17632:2008

ISO 17632-A |: | T 1 2 3 4 5 6 H 7

dakynsTaTMBHO

6 — nHAeKc, onpeenstoLMin NPOCTPAHCTBEHHbBIE NMONOXEHWsI CBAPKW, Ast KOTOPbLIX NpefHa3HavyeHa NopoLLKoBast
npoBorioka cornacHo Tab.6A ctaHgapTa ISO 17632

dakynsTaTMBHO

WHpekc MonoxeHne LWBOB Npu CBapke

ISO 17632-A — cTaHgapT, COrnMacHoO KOTOPOMY NMPOM3BOANTCS Krnaccudukaums

T — npoBornoka nopotukosas 1 Bce (PA, PB, PC, PE, PF, PG)

1 — nHAOekc, onpenensLmi NPOYHOCTHbIE U NMITAaCTUYECKMEe CBOMCTBA HaMMaBIEHHOrO MeTana cornacHo T1ab. 1A, 2 Bce, kpome BepTuKanbHoro ceepxy BHus (PA, PB, PC, PE, PF)
nnbo cBapHOro coegnHeHUs Npu ABYXNPOXOAHOW ceapke cornacHo Tab.2A ctaHaapta ISO 17632 3 HWKHME CTHIKOBbIE LIBbI, HIKHME B NIOAoYKy 1 B yron (PA, PB)
MpoyYHOCTHBLIE N NNAacTUYECKNe XapaKTePUCTMKN HannaBneHHoro MeTanna 4 HwxHee (cTbikoBble 1 Banmkosbie Webi) (PA)
5 HwXHue CTbIKOBbIE LUBLI, HXXKHME B NTOAOYKY U B Yrof, BepTuKanbHbIi cBepxy BHU3 (PA, PB, PG)
MHOEKS MwuHManbHoOe 3HayYeHne npegena [unana3oH 3HauyeHWl npegena MwuHVManbHble 3Ha4YeHus B
a Tekydyectun, MMa npoyHoctu, MlMa OTHOCUTENbHOTO YANUHEHUS, % H — andppyamoHHo cBoboaHbIN BOAOPOA
35 355 440.. 570 29 7 — HOEeKC, onpeaensaLmn cogepxaHmne anddysmoHHoro sogopoda B 100 r HannaeneHHOro Metanna corfacHo
Tab.7 ctaHgapta ISO 17632

38 380 470...600 20

42 420 500...640 20 MHpeke mn Bogopoaa Ha 100 r meTanna

46 460 530...680 20 5 <50

50 500 560...720 18 10 <10,0

15 <15,0

npo‘-lHOCTHbIe XapakKTepucTtukm cBapHoOro coeanHeHus npu .quxnpoxo.QHoﬁ cBapke

2 — nHAEeKc, onpeaensitoLLMiA NOPOr XTagHONOMKOCTU HannaBneHHOro Metanna cornacHo 1ab.3A ctaHagapta ISO 17632

3HauyeHus TemnepaTyp, Npu KOTOPbIX rapaHTUpyeTcs pabota yaapa KV He meHee 47 [x

ViHaekc MuHMManbHoe 3HadeHune npeaena MuHMMmanbHoe 3HadeHne npeaena * SFA/AWS A5.18/A5.18M:2005 (mosnibko ons MemaJsiornopowkKo8bIX rpPo8osiOK)
TeKy4YecTn ocHoBHoOro metanna, MlMa NPOYHOCTM CBapHOro coeamHeHus, MlMa
3T 355 470 AWSA518 |: E |1 |C 2 3 H 4
4T 420 520 chakynsTaTMBHO
5T 500 600

AWS A5.18 — cTaHaapT, cornacHo KOTOpoMy NPOM3BOAUTCS Kriaccudumkarms

E - MPOBOJIOKAa NOPOLLUKOBaA arekTpoaHasa

1 — nHgexc, OI'IpGJJ,GJ'IFHOLLI,MVI NMPOYHOCTHbIE CBOWCTBA HamnnaeneHHoro MeTanna cornacHo 1ab.2

craHgapta AWS A5.18/5.18M

3 — nHOeKc, onpeaensoLLNA XMMUYECKUIA COCTaB HamnnaBneHHOro MeTansna B COOTBETCTBUM ¢ Tabnuvuen 4A
ctaHgapta ISO 17632
4 — HAEeKC, onpedensoLLmMi TUM NOPOLLKOBOW NPOBOOKK cornacHo Tab.5A ctangapTa ISO 17632
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3Ha4YeHna nopora xnagHoJIoOMKOCTU U TeMNepartypbl, NPpU KOTOPbIX aHHOE 3Ha4YeHne KV pernaMmeHTnpyeTcd cornacHo

Tab.4 ctaHgapta AWS A5.18/5.18M.

3 — nHAekc, onpegensitoLwmin CocTaB 3aLMTHOrO rasa

C-100% CO,

WHpexc Temnepartypa °C WHpekc | Temnepatypa °C
MpPOYHOCTHbIE XapaKTepPUCTUKU HansiaBlneHHOro Metanna

4 He pernameHTupyeTcs 5 -50
A +20 6 .60 MHpekc | MuHMManbHoe 3HadeHue npegerna npoYHoCTH, MuHMManbHOe 3HadYeHve npeaena Teky4ecTu,
0 0 7 70 pyHT/grorm? (MIMa) dyHT/arorim? (MIMa)

7 70 000 (483 58 000 (400
2 -20 8 -80 (483) (400)
3 .30 9 -90 C — pernamMeHTMpyeTcs XMMUYECKUIA COCTaB HanmasneHHoro metanna
4 -40 10 -100 2 — B kOMOMHaUMK C NHAEKCOM 1, onpenensieT XMMUYeCK1In COCTaB HaMnaBeHHOro MeTanna cornacHo 1ab.2,

37

NHaoekc Tun npoBookM Tun wea Tun 3awWmThI LWBa M — Ar (75-80%)/CO, cmecb
R PyTnnoBas ¢ MegneHHo KpucTannmayrLwmumcs OpHonpoxoaHbIn n [a3o3awmTHas H — andhdysmoHHo cBoboaHbIN Bogopon
Lnakom MHOronpoxoAHbLIN 4 — nHaekc, onpeaensowwmin cogepxaHue anddysmoHHoro sogopoaa B 100 r HannaeneHHOro MeTasnna corfacHo
P PyTunoBas ¢ GbICTPO KPUCTaNNMU3YHOLLMMCS LLMAaKoM OpHonpoxoaHbIi 1 lazo3awuTHas Tab.7 ctaHgapta AWS A5.18/5.18M.
MHOTFOMPOXOAHbIN
B OcHoBHast O[HOMPOXOAHbINA 1 [a303alUMTHas Wrpekc mMn Boaoposa Ha 100 r metanna
MHOFONPOXOAHbIV 4 <4,0
M MeTtanonopoLukoBas OpHonpoxoaHbIN n [a3o3awmTHas 8 <8,0
MHOTOMPOXOAHbI 16 <16.0
\" PyTtunosas nnu ocHoBHas/ptopmaHas OpaHonpoxogHbIn CamosawuTtHas
W OcHoBHas/pTopmaHas ¢ MeaneHHo OpHonpoxoaHbIN n CamosawuTtHas
KPUCTannu3yLMMCS LUNakom MHOTOMPOXOAHbIN
Y OcHoBHas/pTopmaHas ¢ 6biCTpo OAHONPOXOAHLIN 1 Camo3salmTHas
KPUCTannmayoLwmMMCs LUNakoM MHOTOMPOXOAHbIN
Z Mpoune




* SFA/AWS A5.20/A5.20M:2005 (monbko Onsi ¢hs1Ir0COHaNosIHeHHbIX MPOE8O0JIOK)
AWSA520 : E |1 |2 |T|-{3|4|J|-|5 H | 6

hakynbTaTuBHO

AWS A5.20 — cTtaHgapT, corracHo KOTOpoMy NpOU3BOANTCS Kraccugukaums

E — npoBonoka anekTpogHas

1 — nHAOekc, onpeaensioLmii NPOYHOCTHbLIE CBOMCTBA HaMfaBleHHOro MeTana cornacHo 1ab.1
craHgapta AWS A5.20/5.20M

MNpo4YHOCTHLIE XapaKTePUCTUKM HanMaBNeHHOro MeTanna

VIhaeKc MuHMMarnbHoe 3HaueHWe Npeaena NpoYHoCTH, MuHMManbHoe 3HauyeHWe Npeaerna TeKy4ecTu,
A byHT/arorm? (MIa) yHT/Aronm? (MIMa)
6 60 000 (414) 48 000 (331)
7 70 000 (483) 58 000 (400)

2 — VHOEKC, ONpeaensitoLLNn NPOCTPaHCTBEHHbIE NMOMNOXEHUST CBApKX, AN KOTOPbIX NpegHa3HayYeHa NpoBOSiokKa.
0 — AN HWXKHEro NONOXeHUs
1 — BCEnos3numMoHHas

T — npoBonoka nopoLukoBas PritoCOHaNONHEHHast

3 — onpeaensieT TMN HaNoONHUTENS NPOBOSIOKN U ee XapakTepHble 0COBEHHOCTM B COOTBETCTBMM C pasgenom 7
npunoxenus kK ctangapty AWS A5.20/5.20M. Takke B KOMOUHaALMK C MHAEKCOM 1 1 2 onpefenseT TEXHONorm4yeckne
0COBEHHOCTM NPUMEHEHUS AaHHON NPOBOJSIOKN COrnacHo Tab.2, XMMUYECKMUIA COCTaB HanaBneHHoro metanna
cornacHo 1ab.6, 3Ha4eHWs1 OTHOCUTENBHOTO YANIMHEHUS, MOpOra Xf1agHONMOMKOCTU U TeMNepaTypbl, MPU KOTOPbIX
OaHHoe 3HadyeHne KV pernameHTupyetcsa cornacHo Tab.1 ctaHgapta AWS A5.20/5.20M.

4 — HAeKC, onpedensioLLMi COCTaB 3aLLMTHOrO rasa

C -100% CO,

M — Ar (75-80%)/CO, cmecb

MHOEKC OTCYTCTBYeT — Camo3alLuTHas
J — npoBornoka obecneynBaeT NOBbLILLEHHbIV MOPOT XNaaHOMOMKOCTY (rapaHTupyetca pabota yaapa KV He meHee 20
dyT-PyHT-cmna (He meHee 27 [x) npu Temnepatype -40°F (-40°C))
5 — nHgekc D unu Q, onpeaensowmn AononHUTENbHbIE TPEOOBaHNS K HannaBneHHOMY MeTansy B COOTBETCTBUM C
Tab. 9 n 10 ctanHgapta AWS A5.20/5.20M.

H — anddysrmoHHO cBOGOAHLIN BOOOPOS
6 — HAOEeKc, onpegensowmi cogepxadme gudgysmoHHoro sogopoga B 100 r HannaBneHHOro MeTansia corfnacHo
Tab6.8 ctangapta AWS A5.20/5.20M.

NHpekc mn Bogopoga Ha 100 r metanna
4 <4,0
8 <8,0
16 <16,0
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Mapka, TMn HanonHuTens, onucaHue

Knaccudmkaumm mn
opobpeHus

TunnyHbIe cBOWCTBA HannaBfieHHOro Metanna

Xumunyecknm
cocTaB, %

3alWmTHbIN
ras

MexaHu4yeckue
cBolCTBa

Coreshield 8

Tun — camo3awmuTHanA

BcenosnumoHHas yHuBepcanbHas camo3alymT-
Hasi MOPOLUKOBas MPOBOJSIOKA, MpeaHas3Ha4YeH-
Has Ansi MEXaHN3MPOBAHHOW CBAPKN HA OTKPbI-
TbIX MriolagKax Ha MOCTOSIHHOM TOKe MpsIMOW
MONSAPHOCTU OTBETCTBEHHbLIX CTPOUTENBbHBIX U
MOCTOBbIX KOHCTPYKLIMIA, apMaTypbl, EMKOCTHbIX
XPaHWUNWL, 1 T.M. U3 KOHCTPYKUMOHHBIX CTanem ¢
npegenom Tekydectn go 420 Mla, korga us-3a
BETPa HEBO3MOXXHO 06ecneynTb KayeCTBEHHYHO
rasoByt0 3alluTy cBapHoro wea. [lpoBomnoka
umeet paspewlenne HAL «MocTbi» Ha npume-
HEeHWe Ans CBapKU YIOBbIX LUBOB NELLEXOAHbIX,
rpaXXgaHCKUX M @aBTOMOOUITbHBIX MOCTOB 00bIY-
HOro KNMMaTU4ecKoro UcnonHeHus. MNposonoka
UMEET OOCTaTOMHO Y3KUWA [Manas3oH pPexrMoB
CBapku, Npu KoTopbIx hopmupyeTcsa besnedek-
THbIM LUOB, @ OT CBapLiMka TpebyrTcs cneuu-
anbHble HaBbIKW, CBA3AHHbIE C TEXHUKOM CBAPKU
CaMOo3alUMTHbIMKM NpoBoriokamu. CBapky He-
00X0AMMO BbIMOMHATL YITIOM Hasan, OTTeCHss
LUMaK B XBOCTOBYH 4aCTb BaHHbI.

Tok: = (-)

[MpocTpaHCTBEHHbIE NOMOXEHUSA NPU CBapKe:
1,2,3,4,6

Bobinyckaemble gnameTpsbl: 1,6 1 2,0 Mm

EN ISO 17632-A:
T422YN2

AWS A5.20: E71T-8

HAKC: & 1.6 mm
HUL «MocTbi»

ABS: 3SA, 3YSA (H10)
BV: SA3YM (HH)
DNV: 1l YMS (H10)
LR: 3S, 3YS (H10)

C 0,18
Mn 0,60

Si 0,14

Al 0,50

P max 0,020
S max 0,020

HeT

o, 457 MMa

o, 552 MMa

o 29%

KCV:

259 [Ix/cm? npu -20°C
=51 [x/cm? npm -29°C
54 Oxx/cm? npu -40°C

Coreshield 15

Tun — camosawmuTHas

BcenosnumoHHas camosalymTHas MopoLLKoBas
NpPOBOSIOKa, ObITOBOrO Ha3Ha4YeHUs1, NpegHa3Ha-
YeHHasl 4Ns CBapKM Ha OTKPbITbIX Miowagkax
Ha NMOCTOSIHHOM TOKe MPSIMOW MNONSPHOCTN HEOT-
BETCTBEHHbIX CTarbHbIX KOHCTPYKLMIA, a Takke
KYy30BHOTO pEeMOHTa aBTOMOOWIMBHOW TEXHUKM
B YCNOBMSIX, KOT4a M3-3a BETPA HEBO3MOXHO
obecneynTb KayeCTBEHHYH rasoByl0 3alLuUTy
cBapHoro wBa. CBapky HeobxoauMmo BbiMnon-
HATb YINIOM Ha3ag, OTTECHSS LUMaK B XBOCTOBYHO
YyacTb BaHHbI.

Tok: = (-)

[MpocTpaHCTBEHHbIE MOMOXEHUS NPY CBapKe:
1,2,3,4,6

Bobinyckaembii gnametp: 0,8 MM

AWS A5.20:
E71T-GS

C 0,22
Mn 0,85

Si 0,30

Al 2,30

P max 0,030
S max 0,030

HeT

o, 2497 Mlla

OK Tubrod 14.11

Twvn — meTanonopoLuKoBas

[a3o3almTHasi  BbICOKOCKOPOCTHAs — MeTano-
MOpOLLKOBasi MPOBOSIOKA, pa3paboTaHHasd Ans
OOHO- N MHOTFOMNPOXOAHOV aBTOMATU4ECKOW U
poBOTM3NPOBAHHON CBAapKM B aproHOBbIX CMe-
cax M21 n M12 B HWXKHEM MOMOXEHUN TOHKO-
CTEHHbIX U3AENuiA, TakMX Kak Ky30BHble AeTanu
aBTomobunen. [pouecc cBapku OTNMYaeTcs
MerKoKanernbHbIM MNEePeHOCOM, OYEHb MSITKON
OKPYrMON Ayrow, NnaBHbIM NEPEXodoM Mexay
HannaBneHHbLIM BanMKOM M OCHOBHbIM MeTarl-
noM, a TaKKe HU3KOM YyBCTBUTEMbHOCTBI K
cbopoyHbIM 3a3opam. CBapKy pekomeHayeTcs
BbIMOSHSATL YITIOM BNepes.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHUSA NPU CBapKe:
1,2

Bobinyckaemble gnameTpbl: 1,2 1 1,4 Mm

EN ISO 17632-A:
T424 MM 3 H5

AWS A5.18:
E70C-6M H4

ABS: 4Y400SA (M21)
BV: SS3YMHH

DNV: 1l1'Y40 H5 (M21)
GL: 4Y40H5S (M21)
LR: 4Y40S H5 (M21)

C 0,05
Mn 1,60
Si 0,75
P max 0,025
S max 0,030

M21
(80%Ar +
20%CO0,)

o, 2420 MMa

o, 550 MMa

o 222%

KCV:

=259 [Ix/cm? npu -40°C
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Knaccudmkauum n

Tunu4yHble cBOMCTBa HannaBfieHHOro MeTanna

Knaccudmkaumm mn

TunnyHbIe cBOWCTBA HannaBfieHHOro Metanna

Mapka, Tun HanonHuTens, onucaHue ono6peHus XumMunyeckum 3alUTHbLIN MexaHuyeckue
cocTtaB, % ras cBOWCTBa
Coreweld 46 LS EN ISO 17632-A: C 0,06 M21 o, 490 MMa
Tun — MeTanonopowwKoBas T464 MM 2H5 Mn 1,40 (80%Ar + o, 590 Mrla
Boree coBpemeHHasi paspaboTka Mertanono- Si 0,60 20%C0,) 5 26%
pOLLKOBOIH nposorok OK Tubrod 14.11, cos- | AWS AS.18: P~ max0,030 KCV: .
[aHHas [N ooHO- W MHoronpoxoaHol asto- | E70C-6M H4 S max0,030 90 [bx/cm? npu -40°C
mMatuyeckor M pobOTM3MPOBaHHOW CBapkM B
pasnnyHbIX MPOCTPAHCTBEHHbIX MONOXEHUSIX,
KpOMe BepTMKanu Ha Cnyck B aproHOBbLIX CMe-
cax M21 1 M20 TOHKOCTEHHbIX U3Oenuin, Taknx
KaK Ky30BHble AeTany asTomobunen. B otnmuve
ot OK Tubrod 14.11, naHHasi NpoBONOKa OTNK-
YaeTCsl MOHWKEHHBIM COAEP)KaHWEM KpPeMHUS,
Onarogapsa 4Yemy, nepen MOKpackon HET Heob-
XOOMMOCTM yAansTb C HanmaereHHoro LiBa
KpeMHueBble Grsawkn. CBapKy pekomeHayeTcs
BbIMOSIHATL YITOM Briepes.
Tok: = (+)
MpocTpaHCTBEHHbIE MOMNOXEHNS MPY CBapKe:
1,2,3,4,6
Bbinyckaemble guameTtpbl: 1,2; 1,4 1 1,6 Mm
OK Tubrod 14.12 EN ISO 17632-A: C 0,075 M21 o, 480 Mrla
Tvn — MeTanonopoLwKoBas T422MC1H10 Mn 1,30 (80%Ar + o, 585Mrlla
[a3o3awmTHasa BCenosvumMoHHas (oo Avave- Si 0,60 20%CO0,) 5 27%
Tpa 1,4 MMm), BKMioyas ceapky B nonoxerum | EN ISO 17632-A: P max0,025 KCV:
T422MM1H10 S max 0,025 120 Ox/cm? npun -20°C

BepTUKarb Ha CrycK, MeTarnonopoLlKkoBasi npo-
BOJIOKa, NpedHa3HavyeHHas Ansi CBapku B apro-
HoBoW cmecn M21 Ha NOCTOsTHHOM Toke fobon
nonspHocTM u B 4ucton yrnekucnore C1 Ha
NMOCTOSIHHOM TOKe OGpaTHONM MOMsIPHOCTN Me-
TanmMoKOHCTPYKLUUIA C TOMLMHON CTEHKM Gonee
5 MM 13 yrnepoamcTbIX Y HU3KOMErMpoBaHHbIX
KOHCTPYKLIMOHHbIX 1 Cy0BbIX cTanen. lNMposono-
Ka NpMMeHnMa a5l CBapky KOPHEBLIX LLBOB, Kak
Ha KepaMU4ecKnx noaknagkax, Tak n 6es Hux. C
TOYKM 3PEHUS NPOM3BOAUTENLHOCTU, HaMbOsb-
LWMA WMHTEpeCc NpeacTaBnsieT TpexnpoxoaHas
cBapKa NUCTOBbIX KOHCTPYKUMIA TOmLMHOW 5-8
MM no 3a3opy 6e3 pa3genky KpOMOK B MOSoXe-
HWMW BepTuMKarnb Ha cryck. CBapky pekomeHayeT-
CS1 BbINOMHATL YINOM Briepeq.

Tok: = (+/-)

MpocTpaHCTBEHHbIE MOMOXEHUSI NMPY CBapKe:
1,2,3,4,5,6

Bbinyckaemble guameTtpsl: ot 1,0 go 1,6 mm

AWS A5.18: E70C-6C

AWS A5.18: E70C-6M

ABS: 3YSAH10
BV: SA3YM H10
DNV: 1l YMS

GL: 3YS

LR: 3YS H10

RS: 3YS, 3YSH10

234 [>x/cm? npu -29°C
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Mapka, TMn HanonHuUTens, onucaHne 0no6peHus XnumMuueckum 3alWmTHbIN MexaHu4yeckue
cocTaB, % ras cBolCTBa
OK Tubrod 15.00 EN ISO 17632-A: C 0,06 M21 o, 455MMa
Tun — oCHOBHaS T423BC2H5 Mn 1,40 (80%Ar + o, 570MrMa
[a3o3almTHas BCENO3UUMOHHas (4o Auame- Si 0,60 20%CO0,) 5 28%
Tpa 1,4 MM) OCHOBHas NpoBoroka, npeHasHa- | EN 15O 17632-A: P max0,025 KCV: .
YeHHas NS CBapKW B aproHoBoi cmecn M21 1 | T 423 BM2HS S max0,025 182 [br/cm? npun '2000
unctoit yrnekncriote C1 Ha NOCTOSHHOM TOKe 162 [x/em? npn -30°C
NPSIMOM  MOMSIPHOCTU  OTBETCTBEHHbIX MeTarl- AWS A5.20:
FMOKOHCTPYKUMIA, K KOTOPbIM MpPeabsBstoTCs E71T-5C H4
MoBbILLEHHblE TpebGoBaHUS MO MacTUYHOCTU
U3 YrrnepoaucTbiX M HU3KOMErMpoBaHHbIX KOH- AWS A5.20:
CTPYKUMOHHBIX U CyAOBbIX CTanen ¢ npegenom E71T-5M H4
Tekyyectn po 420 Mrla. lNpoBonoka Takke
pekomeHayeTca [ANnA  BbIMNONHEHUs KopHebIx | DNV: Il YMS (M21)
npoxodoB, korga Heobxoammo cdopmuposaTth | GL: 3YH10S (M21)
obpaTHbIN Banuk B ycrnoBusx, korga npumeHe- | LR: 3YS H5 (M21)
HVYe KepaMU4eckux MOAKMNagKax He npeacTas-
nsieTcs BO3MOXHbIM. HannaBneHHbIn meTann
oTnnyaeTcsi NpeaernbHO HU3KUM copepkaHneM
anddysrmoHHo cBoboaHOro Bopopoda, Gnaro-
[apsi YeMy pekoMeHayeTcs ANl CBapku cTarnemn
tvna HARDOX. Ceapky HeobxogvMo BbInor-
HSTb YINIOM Ha3ap, OTTECHSIS LUMak B XBOCTOBYHO
4YacTb BaHHbI.
Tok: = (-)
MpocTpaHCTBEHHbIE NOMNOXEHUSI PY CBapKe:
1,2,3,4,6
Boeinyckaemble guametpsl: oT 1,0 oo 1,6 MM
FILARC PZ6130HS EN ISO 17632-A: C 0,07 C1 o, 2420 MMa
Tvn — ocHOBHas T424BC5H5 Mn 1,35 (100% o, 2510 Mla
BbicokonpouasogutensHasi rasosalumTHas S'. 0,50 CO,) 0 224%
OCHOBHasi mopolukosasi nmposorioka, npenHa- | EN 1SO 17632-A: Ni 0,35 KCV: )
3HaYeHHas Ans MexaHWaNpoBaHHoit u asToma- | | 424 B M3 HS P max0,025 2106 [hr/cm? npu '200 C
TUYECKOI CBAPKU B HUKHEM MOMOXEHUM B apro- S max0,030 268 [hx/em? npu -40°C
HoBoW cmecy M21 n uncTon yrnekucnote C1 Ha AWS A5.20:
NMOCTOSIHHOM TOKe Kak 0b6paTHOM, Tak U MPSIMOMN E70T-5CJ H4
MONSIPHOCTM OTBETCTBEHHbBIX METaNIOKOHCTPYK-
UMIA, K KOTOPbIM NPeabsBMATCA MNOBbILEHHbIE AWS A5.20:
E70T-5MJ H4

TpeboBaHMs NO NNAaCTUYHOCTY U3 YITIEPOANCTbIX
N HU3KONErMpOBaHHbIX KOHCTPYKLMOHHBIX U CY-
[JOBbIX CTanemn ¢ npegenomMm Tekyvectn go 420
MIMa. CeapKky HeoGxoOVMMO BbIMOSHATL YITIOM
Ha3af, OTTECHSS LUMaK B XBOCTOBYIO YacTb BaH-
Hbl.

Tok: = (+/-)

[MpocTpaHCTBEHHbIE MOMOXEHUS NPY CBapKe:
1,2

Bobinyckaembii gnameTp: 1,4 MM

ABS: 3SA, 3YSA

BV: S3M, S3YM HH
DNV: IV YM (H10)
ans M21

DNV: IV YMS (H10)
ans C1

GL: 3YH10S gna M21
GL: 4YH10S gnsa C1
LR: 4Y40S H15

RS: 4Y40H10
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Knaccudmkauum n

Tunu4yHble cBOMCTBa HannaBfieHHOro MeTanna

Knaccudmkaumm n

TunnyHbIe cBOMCTBa HannaBfieHHOro metanna

Mapka, Tun HanonHuTens, onucaHue ono6peHus XumMunyeckumn 3alUTHbLIN MexaHuuyeckue
cocTtaB, % ras cBoOWCTBa

Weld 71T-1 AWS A5.20: C 0,07 C1 o, 2400 MMa

Tun — pyTunosas E71T-1C H8 Mn 1,30 (100% o, 2490 Mra

BrogkeTHas rasosalutHasi BCEMO3ULMOHHAas Si 0,45 CO,) o 222%

pyTUMOBas MOPOLLKOBAs MPOBOMOKA, MpeaHa- P~ max0,030 KCV: .

3HaYeHHas NS CBAPKM B YWCTON YrMeKMcnoTe S max0,030 259 [hx/em? npn -20°C

C1 Ha NOCTOAHHOM TOKe obpaTtHon MonsapHo- ABS: 3YSA H10

CTU KOHCTPYKLMIA U3 CYAOBLIX YIMEPOAUCTLIX U | B\ S3YM H10

HU3KONErmpoBaHHbIX KOHCTPYKUWUOHHbIX cranen DNV: I YMS(H10)

kateropuin A, B n D. ina coopmupoBaHus obpat- RS: 3Y40MSH10

HOro Banuka npv OOHOCTOPOHHEN CBapke Heob-

XOOMMO MPUMEHEHME KepaMUYECKMX NoaKNaaoK

C TpaneueunganbHou kaHaBko. CBapKy Heobxo-

OVMO BbIMOMHATL YINOM Ha3af, OTTECHSS Lnak

B XBOCTOBYH YaCTb BaHHbI.

Tok: = (+)

MpocTpaHCTBEHHbIE MOMNOXEHNS MPY CBapKe:

1,2,3,4,5,6

BeinyckaeTcs Tonbko Ha 5 Kr kaTyllKax gvame-

Tpom: 1,2 Mm

FILARC PZ6113 EN ISO 17632-A: C 0,06 C1 o, 2420 MMa

Tun — pyTunosas T422PC1H5 Mn 1,20 (100% o, 2510 Mla

YHuBepcanbHasa rasosalutHas BCEMO3ULIMOH- Si 0,45 CO,) 0 222%

Has (0o avameTpa 1,4 Mm) pyTunosas nopowko- | EN ISO 17632-A: P max0,030 KCV: .

Basi NPOBONOKa, [ONyCKakoLLasl CBapKy B MOMo- T462PM1H10 S max 0,030 =68 [x/cm? npu -20°C

YKEHVN BEPTMKamnb Ha Cnyck, npegHa3HadeHHas

Onsa ceapku B aproHoBon cmecn M21 n ymcton AWS AS.20:

yrnekucnote C1 Ha NOCTOSAHHOM Toke obGpaTHOM E71T-1C H4

NONSAPHOCTM KOHCTPYKUMIA U3 YrMepoancTbIX 1

HM3KOMNErMPOBaHHBIX KOHCTPYKLIMOHHBIX U Cy[o- AWS AS5.20:

BbIX cTanew. MNpoBonoka obnagaer Benvkonen- E71T-IM H8

HbIMW CBapPOYHO-TEXHOMOrMYECKUMY CBOWCTBA-

MU (ocobeHHO Npu cBapke B aproHoBon cmeck), | HAKC: @ 1.2 mm C 0,065 M21 o, 2460 MMa

dopMupys TNafKvMn HannasMeHHbIA Banuk C Mn 1,25 (80%Ar + o, 2540 MMa

camo- wunu nerko otaenswowenca wnakosor | ABS: 3YSAHS5 (C1)m | Si 0,50 20%CO0,) 0 222%

KopkoW u otcyTcTtBuem Gpbiar. Ona dopmupo- | 3YSA H10 (M21) P max 0,025 KCV:

BaHMsA obpaTHOro Banvka npu ogHocTopoHHen | BV: SA3M, SA3YM S max 0,025 268 [x/cm? npu -20°C

cBapke Heobxogumo npuMeHeHue kepamude- | HHH (C1) u SA3M,

CKUX MOAKMNaAoK ¢ TpaneueunaansHon kaHaskon. | SA3YM HH (M21)

CBapky HeobxoaMMO BbINOMHATE yriom Hasag, | DNV: Il YMS (H10)

OTTECHSA LLUMNaK B XBOCTOBYHO YaCTb BaHHbI. GL: 3YH10S

Tok: = (+) LR: 3YS, 3YM H5 (C1)

[MpocTpaHCTBEHHbIE NMOMOXEHUS NPU CBapKe: RS: 3YH10

1,2,3,4,5,6

Bobinyckaemble guametpsbl: 1,2; 1,4 1 1,6 Mm

OK Tubrod 15.16 EN ISO 17632-A: C 0,06 C1 o, 505 MrMa

Tun — pyTunosas T420R C 3 H10 Mn 1,25 (100% o, 595 Mrla

Bricokonpoun3soauTenbHas rasosawutHas py- S'_ 0,55 CO,) 5 20%

TUNOBas NOPOLLKOBas NPOBOMOKa, npeaHasHa- | AVVS AS.20: Ni 0,35 KCV: i

YeHHas ANs aBTOMaTMdeckol capki B Huk- | E/0T-1C P max0,020 69 [bw/cm? npn 0°C
S max 0,025 53 Ox/cm? npun -20°C

HEM TMOMOXEHMN B YMUCTOM YITIEKUCIIOM rase
Ha MOCTOSIHHOM TOke O6paTHOM MOMNSPHOCTU
KOHCTPYKLUIA U3 YrMepoanCTbIX U HU3KOMNEermpo-
BaHHbIX KOHCTPYKLMOHHBIX CTanewn Kareropui c
npenenom Tekydect go 420 Mlla. Ceapky He-
06Xo4MMO BbIMOMHATL YITIOM Has3an, OTTeCHss!
LUMaK B XBOCTOBYHO YacCTb BaHHbI.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHUS NPU CBapKeE:
1,2

BbinyckaeTtcsa TonbKo Ha 25 Kr KkaTyLlkax gname-
Tpom: 2,4 MM

Mapka, Tun HanonHuTens, onucaxue ono6peHus Xumuueckuii | 3alUTHBIA MexaHu4eckue
cocTaB, % ras cBoOMCTBa

OK Tubrod 15.13 EN ISO 17632-A: C 0,06 C1 o, 2420 MMa
Tun — pyTunosas T422PC1H5 Mn 1,25 (100% o, 2510 Mla
Cxoxas ¢ FILARC PZ6113 yHusepcanbHasi ra- Si 0,50 CO,) 5 222%
303alMTHAs BcenoauumonHas pytunosas no- | EN 1SO 17632-A: P max0,030 | M21 KCV:
POLLKOBAs! NIPOBOIOKA. T462P M1 H10 S max 0,030 | (80%Ar + 268 [x/cm? npu -20°C
Tok: = (+) 20%CO0,) o, 2460 MMa
MpPOCTPaHCTBEHHbBIE MOSIOXEHMUS NPY CBapKe: AWS AS5.20: 0, 2550 Mfa
1,2,3,4,5,6 E71T-1C H4 o 222%
Bbinyckaembit gnametp: 1,2 Mm KCV:

AWS A5.20: 268 [x/cm? npu -20°C

E71T-1M H8

ABS: 3SA, 3YSA

BV: SA3M, SA3YMHH

DNV: Il YMS (H10)

GL: 3Y H10S

LR: 3S 3YS H15

RS: 3YHHS
Dual Shield 7100SR EN ISO 17632-A: C 0,047 C1 Mocne ceapku
Tun — pyTunosas T424PC1H5 Mn 1,40 (100% o, 463 Mla
YHuBepcarnbHas rasosaliutHasi BCeno3vLMOH- S'. 0,55 CO,) o, 553 Mlla
Hasa pyTWUnoBasi NOPOLLKOBas MPOBOSIOKa, AOMY- AWS AS.20: Ni 0,44 5 35%
cKalolLas ceapky B MonoxeHuu sepTukans Ha | E/11-1CJ H4 P max0,030 KCV: .
CrYCK, JOMOMHUTENbHO NermposaHHas Hebonb- | AVWS AS.20: S max0,030 183 [br/cm? npu -40°C
UMM KONMUYECTBOM HUKENsl, npeaHasHadYeHHast E71T-9CJ H4
[Ns CBApKU B YKUCTOM YITIEKMUCIIOM rase 0cobo AWS AS.20: Mocne
OTBETCTBEHHbBIX KOHCTPYKLMIA U3 YIMEepOoaNCTbIX E71T-12CJ H4 Tep':”OOGpaGOTK“ 610-
M HW3KOMETMPOBAHHBLIX KOHCTPYKLMOHHBLIX U 630°C, 5 yvac
CydOBbIX CTanen, K KotopbiM npeabsasnstotes | ABS: 4YSA H5 o, 455Mrlla
MoBbILLEHHbIE TPEOOBaHMSA K MracTnyeckum xa- | BV: SAAYM H5 o, 528 Mlla
pakTepucTukam HannaeneHHoro metanna npu | DNV: IV YMS H5 5 34%
oTpuuatenbHblX  Temnepatypax. [lposonoka | GL: 4YH5S KCV: .
TaKkKe PeKoMeHyeTcsl Ana cBapku TorncrocTeH- | LR: 3YS H5 130 r/cm? npu '4000
HbIX KOHCTPYKUMIA, ANA KOTOPbIX noTpebyeTcst 100 x/cm? npu -46°C
nocrnecBapoyHas TepMmoobpaboTtka. CBapKy He-
06X0AMMO BbINOMHATL YITIOM Hasaf, OTTECHss
LUK B XBOCTOBYHO YaCTb BaHHbI.
Tok: = (+)
MpOCTpaHCTBEHHbBIE MOSIOKEHUS NPY CBApKe:
1,2,3,4,5,6
Bobinyckaembii guameTp: 1,2 MM
FILARC PZ6113S EN ISO 17632-A: C 0,07 C1 o, 2460 MrMa
Tun — pyTunosas T463PC2HS Mn 1,30 (100% o, 2550 MMa
Mogaundumkaunsa nopotukosoin nposonoku FILARC Si 0,45 CO,) o 222%
PZ6113, npeaHasHaueHHas Ons CBapKu BO BCEX AWS AS5.20: P max0,025 KCV: .
NMPOCTPAHCTBEHHbIX TMONOXEHUSIX, KpOMe Bep- E71T-9C H4 S max 0,025 2125 [b/em? npu 0 OC
TUKanu Ha CnycK, B YMCTOM YITEKUCIIOM rase. 281 [x/cm? npu -20°C
Couetaet B cebe Gonee BbicokMe NpoYHOCTHbIE | ABS: 3SA H10 268 Dx/cm? npu -30°C
CBOMCTBa HannaerneHHoOro metanna, xapakrep- | BV: SA3YM HH

Hble [1s1 CBapkn B aproHOBOW CMECU U HWU3Koe
cogepxaHve anddy3roHHo cBOOOAHOMO BOAO-
poaa, XxapakTepHoe Ansi CBapKu B YNCTON yrne-
kucnote nposoriokon FILARC PZ6113. Csapky
HeobX0AMMO BbINOMHATL YIMOM Has3ad, OTTec-
HSIS LUMaK B XBOCTOBYHO YaCTb BaHHbI.

Tok: = (+)

MpocTpaHCTBEHHbIE NMOMNOXEHUS MPY CBaPKE:
1,2,3,4,6

Bbinyckaembivi gnameTp: 1,2 MM

DNV: [l YMS (H10)
GL: 4Y42H10S

LR: 3YS H15

RS: 3YH10
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TunuyHble cBOMCTBA HannaBreHHOro meTanna
Mapka, TMn HanonHuTens, onucaHue Knaccudukaumy u X " "
) ) ono6peHus MMUYeckun | 3alMTHbIN MexaHtwecKMe
cocTaB, % ras CBOWCTBA
FILARC PZ6114 EN ISO 17632-A: C 0,06 M21 o, 2460 MMa
Tun — pyTunosas T464PM1H5 Mn 1,20 (80%Ar + o, 2550 Mrlla
YHuBepcarnbHasi raso3aliMTHasi BCEno3ULIMOH- S'_ 0,40 20%CO0,) 5 222%
Hasi pyTUNOBas NOpoLLKoBas nposorioka, aony- | AWS AS.20: Ni 0,35 KCV: i
ckalolas ceapky B MonoxeHun sepTukans Ha | E711-1MJ H4 P max0,020 259 [x/em? npu -40°C
cryck, NpeaHasHauYeHHas Ans cBapku B aproHo- S max0,025
BOM cmecn M21 Ha nocTosiHHOM Toke obpaTtHon | ABS: 4YSAH
NnonsipHOCTN 0COBO OTBETCTBEHHbIX KOHCTPYKUMIA | BV: S4YM HH
U3 YrmepoaucTbiX M HU3KOMErMpoBaHHbIX KOH- | DNV: IV Y40MS (H5)
CTPYKLMOHHBIX U CydOBbIX cTanen, K kotopbiM | GL: 4YH5S
NpeabaBnATCA NoBbileHHble TpebosaHmsa k | LR: 3YS H5
nnacTM4YeckMm XxapakTepucTrkam HannaeneHHo- | RS: 4Y42MS H10
ro MeTanna npu oTpuuaTenbHbIX TemnepaTypax.
lMpoBonoka obnagaert BenvKonenHbIMy1 CBapoY-
HO-TEXHOMOIMYECKMMI CBOMCTBaMM, popMmpys
rmagKknin HannasneHHbIV Banvk ¢ camo- Unum ner-
KO OTAENSALLENCS LUNakoBOW KOPKOW U OTCYT-
ctemeM 6pbi3r. [Ina dopmupoBaHus obpatHoro
Banvka npu OOHOCTOPOHHEN cBapke Heobxoan-
MO MPUMEHEHWE KepaMUYEeCKUX MOAKNadoK C
TpaneuenganbHoOW kaHaBkon. CBapky Heobxo-
[AMMO BbIMOMHATb YIIIOM Ha3ag, OTTECHSIS Lunak
B XBOCTOBYHO YaCTb BaHHbI.
Tok: = (+)
MpocTpaHCTBEHHbIE MONOXEHNS NPU CBapPKeE:
1,2,3,4,5,6
Beinyckaembii anametp: 1,2 Mm
FILARC PZ6114S EN ISO 17632-A: C 0,06 C1 o, 2460 MMa
Tun — pyTunosas T464P C1H5 Mn 1,30 (100% o, 2540 Mla
Moandukauns NOPOLLKOBOW NPOBOSIOKM S'_ 0,40 CO,) o 222%
FILARC PZ6114, npenHasHadeqHas ans ceapku | AWS AS.20: Ni 0,35 KCV: .
BO BCEX NPOCTPAHCTBEHHbIX NONoXeHusx, Bknio- | £/ 1T-1CJ Ha P max0,020 288 [Lx/em? npn -20°C
yas CBapKy B MOMOXEHUM BEPTUKATb Ha CMYCK, B S max0,025 259 [br/em?® npu -40°C
ymucTom yrmekucnom rase. Ceapky Heobxogumo | HAKC: & 1.2 mm
BbIMOSHATL YINOM Ha3a[, OTTeCHAs LWrak B XxBo- | ABS: 4YSA H5
CTOBYIO YaCTb BaHHbI. BV: S4YM HH
Tok: = (+) DNV: IV YA0MS (H5)
[MpocTpaHCTBEHHbIE NMOMOXEHUS NMPU CBapKe: GL: 4YH5S
1,2,3,4,5,6 LR 3YS H5
Beinyckaembin anametp: 1,2 Mm RS: 4Y42MSH10

1.6. ®nrocbl M NPOBONOKMK ANA AYroBOoW cBapku nop hfocoM yrnepoamcTbiX U

HU3KONMernpoBaHHbIX cranem.

Knaccugpukayuu ¢pnirocoe 8 coomeememeuu co cmaHoapmom:
* ISO 14174:2012, a makxe udeHmu4HbIlU emy EN ISO 14174:2012

ISO 14174 |:[1] [2] [3

4| | 5a | 5b

5c

5d

5f| | 6

H 7

hakynbTaTuBHO

ISO 14174 — cTtangapT, cormacHo KOTOPOMY MPOM3BOAMTCS Knaccudukaums

1 — nHgekc, onpegensoLwmi cnocob ceapku/HanmnaBKku

S — gyroeas cBapka/Hannaeka nog ¢orocom
ES — anekTpolwunakoBas cBapka/Hannaeka nog ¢orocom

2 — yHOeKc, onpeaensaLmin cnocob n3roToeneHns drca
F — nnaBneHbIn
A — arnomepupoBaHHbIN (Kepamu4eckui)
M — cmellaHHbIN

hakynbTaTuBHO

3 — MHAOeKc, onpegensarLmA TMN drtoca Nno XMMMUYecKoMy cocTaBy cornacHo Tab.1 ctangapta ISO 14174.
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CumBon Tun conroca

MS MapraHLOoBNCTO-CUIMKATHbIN

Cs KanbuneBo-cunmnkaTHbIN

CG KanbumeBo-marHmeBbii

cB KanbLmneBo-MarHMeBbIN-OCHOBHbIN

CG-l KanbuneBo-marHueBbli ¢ gobaBneHneM xenesa
CB-l KanbuueBo-mMarHMeBbIN-0CHOBHbIN ¢ Jo6aBneHneM xenesa
GS MarHneBo-CUNNKaTHbIN

VA4S LInpkoHneBo-cunukaTHbIn

RS PyTunoso-cunukaTHbIN

AR AntoMUHaTHO-PYTUNOBBIN

BA OCHOBHO-anNtMMHaTHbIN
AAS Kncno-antoMmHaTHO-CUAMKATHbLIN

AB AnOMUHATHO-OCHOBHbIN

AS AntoMMHaTHO-CUNUKATHBIN

AF AntoMMHaTHO-OTOPUCTO-OCHOBHbIN

FB PTOPUOHO-OCHOBHbIE

Z Mpoune

4 — vHOeKc, onpeaensitLnin HazHavyeHne dortoca

[pynna HasHadeHue dntoca
CBapka 1 Hannaeka HU3KOYrMepoanUCTbIX, HU3KONErMPOBaHHbIX,
1 BbICOKOMPOYHbIX, TENNOYCTOMUYMBLIX CTanew, a Takke ctanen CTONKMX K

aTMOCdhepPHON KOpPpPO3nmn

2 Caapka 1 Hannaeka HepXxaBeLux 1 xapocTorkux ctaner u (unm) Ni
n Ni-cnnasos

2B TonbKo AN NEHTOYHOW HaMnMaBKy HepXKaBeLMX U )KapOCTONKNX
ctanen n (nnum) Ni n Ni-cnnasos

3 Hannagka nog ¢ntocom M3HOCOCTOMKMX CI0EB MeTanna,
nernposaHHbIx C, Cr unn Mo

4 Mpouune drtockl, He oTHocawmecs K 1, 2 unu 3 rpynnam. Hanpumep,
dntockl ANa cBapku Meau

5 — nHAekcobl, onpenensatoLme cTeneHn BbIFOpaHMH/HeFMpOBaHMﬂ n3 CbJ'II‘OCél Pa3NnMYHbIX 3N1IEMEHTOB

[nsa dntocos 1-1 rpynnbl B cOOTBETCTBMM € Tab. 2 ctaHgapta ISO 14174

(3apencTBOBaHblI MHOEKCHI a-KpeMHUn 1 b-mapraHeL,):

UHpekc | MeTtannypruyeckum npouecc

BenuuunHa nsmeHeHus xum. coctaBa %

a

b

Si

Mn

oonee 0,7

05...0,7

BbiropaHue

0,3...0,5

0,1...0,3

HewnTpanbHbIn

0...01

0,1...0,3

JlernposaHune

0,3...0,5

05...0,7

O N |h| WIN|-

oonee 0,7

[na dntocos rpynn 2 n 2B B cootBeTCTBUM C Tab. 4 ctaHgapTa ISO 14174 (3apenicTBOBaHbl MHAEKCHI a-yrrnepos,
b-kpemHun, c-xpom n d-Hnodun). Ecnv dnoc nermpyeTt metann gpyrumm aneMmeHTamu, 3agencTeoBaH nHaekc f,
e yKasblBaeTCsl ero XMMUYEeCK1IN CUMBOS B COOTBETCTBUM € Tabnuuen Mengeneesa (Hanpumep, Ni nnu Mo).
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Wupekc MeTtannypruyeckum BenuunHa nameHeHus xum. coctasa %
npouecc a b c d
C Si Cr Nb
1 6onee 0,02 6onee 0,7 6onee 2,0 6onee 0,20
2 He ncnonb3yertcs 0,5...0,7 1,5...2,0 0,15...0,20
BeiropaHue
3 0,01...0,02 0,3...0,5 1,0...1,5 0,10...0,15
4 He ncnonb3yercs 0,1...0,3 0,5...1,0 0,05...0,10
5 HewnTpanbHbin 0...0,01 0...0,1 0...0,5 0...0,05
6 He ncnonb3yercs 0,1...0,3 0,5...1,0 0,05...0,10
7 0,01...0,02 0,3...0,5 1,0...1,5 0,10...0,15
JlernposaHue
8 He ncnonb3yertcs 0,5...0,7 1,5...2,0 0,15...0,20
9 6onee 0,02 oonee 0,7 6onee 2,0 6onee 0,20

[nsa dpntocoB 3 rpynnbl 3a4eCTBOBaH TONbKO MHAEKC f, rae ykasbiBaeTCs ero XMMmM4eCcKuin CMMBOST B COOTBETCTBUN
¢ Tabnvmuen MeHgeneesa 1 ero KOnm4ecTso B BecoBbiX % (Hanpumep, C3 Cr20 — HannaBneHHbIN MeTans
nerupyetcs n3 dnoca 3% yrmepoga n 20% xpoma).

[nsa dpntoco 4 rpynnbl 3a4eCTBOBaH TONbKO MHAEKC f, rae ykasblBaeTcs ero XMMm4eCckMin CMMBOS B COOTBETCTBUU
¢ Tabnuuen MeHaeneesa.

6 — HAOEeKc, onpenensowmin poa Toka
AC — dhntoc npeaHasHayeH a5isi CBapky Ha NePEMEHHOM U Kak NpaBuio Ha NOCTOSIHHOM TOKe
DC — dntoc npegHasHaveH Ansi cBapkyu Ha NOCTOSIHHOM TOKe

H — anddysmoHHO cBOGOAHLIN BOOOPOS
7 — HOEKC, onpegensapwmi cogepxanne anddysnoHHoro sogopoga B 100 r HannaBneHHOro MeTansa CornacHo
Tab.2 ctangapta ISO 14174

NHpekc mn Bogopoaa Ha 100 r metanna
2 <2,0
4 <4.0
5 <5,0
10 <10,0

Knaccugukayuu npoeosioK u HarnnaesieHHo20 Memarsijia 8 coomeemcmeuu co cmaHoapmom:
* ISO 14171:2010, a makxxe udeHmu4Homy emy EN ISO 14171:2010

ISO14171-A |: | S| |1 2| |3 ]| |4 H 5

dakynsTaTMBHO

ISO 14171-A — cTaHgapT, COrnacHoO KOTOPOMY NMPOM3BOAUTCS Krnaccudukaums
S — koMBMHaumsa npoBoroka + nioc AnNa AyroBow CBapku nog ritocom

1 — MHOEKC, onpeaensaLWniA NPOYHOCTHBIE M NNACTUYECKME CBOMNCTBA HaMMaBlNeHHOro MeTana cornacHo 1ab. 1A,
nmMbo cBapHOro coeavHEHNUs Npy ABYXNPOXOOHOW cBapke cornacHo Tab.2A ctangapta ISO 14171

nquHOCTHbIe N nnacTtu4vyeckme XapaktepucTtukm HannaBrieHHOro metanna

WHpekc | MnHumanbHoe 3HadeHue npegena | [nanas3oH 3HavyeHun npegena MuvHUManbHbIe 3Ha4YeHNs
Tekydectu, MlMa npo4yHocTtn, MlMa OTHOCUTENBHOTO yAnuHeHus, %
35 355 440...570 22
38 380 470...600 20
42 420 500...640 20
46 460 530...680 20
50 500 560...720 18
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MpPOYHOCTHBbIE XapaKTePUCTMKN CBAPHOIO COeAMHEHUs NPU ABYXMPOXOAHOW CBapke

NHpekc MuHuManbHoe 3HadYeHne npegena MuHuManbHoe 3HadYeHne npegena
TeKy4ecTu ocHoBHoro MeTtanna, Mlla MPOYHOCTMN CBaApHOro coeanHeHus, MMa
2T 275 370
3T 355 470
47 420 520
5T 500 600

2 — yHaekc, onpeaensioLLmMin Nopor XNagHONOMKOCTN HanmnaeneHHoro metanna cornacHo tab.3A ctaHgapTa
ISO 14171

3HayeHus TemnepaTyp, Npu KOTOpbIX rapaHTUpyeTca pabora yaapa KV He meHee 47 [Ix

WHpekc Temnepartypa °C WHpekc | Temnepatypa °C
z He pernameHTupyeTcs 5 -50
A +20 6 -60
0 0 7 -70
2 -20 8 -80
3 -30 9 -90
4 -40 10 -100

3 — nHgekc, onpegensaoLwmn TMN ritoca No XMMMYECKOMY COCTaBy cornacHo Tab.1 ctaHgapta ISO 14174

4 — vHOekc, onpeaensitowmnn XMMUYECKUA COCTaB MPOBOSIOKM CMIOLLHOMO CEYEHNs1 B COOTBETCTBUM C Tabnmuen 4A
nMbo XMMMYECKNIA COCTaB MeTarna, HannaBneHHOro NOPOLLKOBOW NMPOBOSIOKONM nog dritocoOM B COOTBETCTBUM C
Tabnuuen 5A ctangapta I1ISO 14171

H — gnuddbyanoHHo cBoBOAHbIN BOJOPOL,
5 — uHpgekc, onpegensowmin cogepxaHne anddysmoHHoro sogopoda B 100 r HannaeneHHOro Metanna corfnacHo
Tab.6 ctaHgapta ISO 14171

NHpekc mn Bogopoaa Ha 100 r metanna
5 <5,0
10 <10,0
15 <15,0

* SFA/AWS A5.17/A5.17TM:1997
AWS A5.17 |: | F S 1123 |- E C 4 -/ H | §

daKynsTaTBHO dakynsTaTMBHO dakynsTaTMBHO

AWS A5.17 — cTaHaapT, cornacHo KOTOpoMy NPOM3BOAUTCS Kraccudmkaums

F — dontoc ang ayroeson cBapku

S — ¢hntoc M3roToBMEH U3 LUSaka NMOBTOPHOTO ApobreHns, MMbo ero cMecy ¢ HeUCNoNb30BaHHbLIM NEePBUYHBIM (PITIIOCOM

(MHAEeKc oTcyTCTBYET — PIOC SABMSETCA NEPBUYHBIM)

1 — nHAgekc, onpeaensoLnii NPOYHOCTHBIE CBOMCTBA HanmnaBneHHoro Metanna cornacHo ta6.5U ctaHgapta AWS
A5.17/5.17M

npO‘-IHOCTHbIe U NnacTtuyeckne XxapakrepucTtuku HanmnaBJfieHHOro Mmertanna

WHpoekc | MuHMmanbHoe 3HadeHve npegena MuHUMansHoe 3HadyeHve npegena MuHMManbHoe 3HayYeHve
npoYHocTu, yHT/Aronm? (Ma) TekydecTu, dyHT/atonm? (MIa) OTHOCUTENBLHOTO YANNHeHus, %
60 000 (414) 48 000 (331) 22
70 000 (483) 58 000 (400) 22

2 — nHAekc, YKa3bIBa}OLLI,VIIZ Ha COCTOAHNE o6pa3u,a, npu KOTOpOM Obinn npoBeneHbl MexaHn4eckmne ncnbiTaHnA
HanmaBleHHOro metarnna
A- HenocpencTBeHHO Nocrie CBapkn

P — nocne TepMoo6paboTkM cBapeHHOro obpasua no pexxumam, ykasaHHelM B M. 9.4 ctangapta AWS A5.17/5.17M

3 — MHAOeKc, onpeaensrLLMA NOPOr XNaaHONMOMKOCTM HanmaBneHHoro Metansna cornacHo tab. 6U
ctaHgapta AWS A5.17/5.17M

47



TemnepaTypa, Npu KOTOpPOM rapaHTupyeTcsa paborta yaapa KV He meHee 20 ¢dyT-pyHT-cuna (27 Ox)

VHpoekc TemnepaTtypa MHpekc TemnepaTtypa
z He pernameHTupyeTcs 9 -90°F (-68°C)
0 0°F (-18°C) 10 -100°F (-73°C)
2 -20°F (-29°C) 1" -110°F (-79°C)
4 -40°F (-40°C) 12 -120°F (-84°C)
5 -50°F (-46°C) 13 -130°F (-90°C)
6 -60°F (-51°C) 14 -140°F (-96°C)
8 -80°F (-62°C) 15 -150°F (-101°C)

E- NPOBOJIOKa 31eKTpogHanA

C — nHAeKc, ykasbiBaloLWwnii Ha TO, YTO XMMUYECKUIA COCTaB pernameHTUpyeTcs B MeTarnne, HannaBneHHOM
MOPOLLIKOBOW MPOBOSIOKOW (MHAEKC OTCYTCTBYET — XMMUYECKUIN COCTaB perfiaMeHTUpyeTCs B NPOBOMOKE CNOLWHOro

ceveHuns)

4 — HOEKC, onpeaensoLLmMn XMMUYECKUA COCTaB MPOBOJIOKM CMITOLLIHOMO CeYeHust cornacHo T1ab.1, unu metanna
HanaBreHHOro NOPOLLIKOBOW NMPOBOSIOKON cornacHo Tab.2 ctaHaapta AWS A5.17/5.17M.

H — anddy3rmoHHO cBOGOAHLIN BOOOPOS
5 — vHAekc, onpegensowmn cogepxadme gudgysmoHHoro sogopoga B 100 r HannaBneHHOro MeTansia corfacHo
Tab.7 ctangapta AWS A5.17/5.17M.

OK Flux 10.61

BbICOKOOCHOBHbBIN  arnoMepupoBaHHbIN

dnoc Ang 0gHO- U MHOrONpPOXOAHON
CBapKy CTbIKOBbIX COEAMHEHWN, Koraa
TpeboBaHWs K yaapHOW BA3KOCTU OCOGEH-

HO Bbicoku. Korga CBapkKa BbINOJIHAETCA

OOVHOYHOW MPOBOSIOKOW Ha MOCTOSIHHOM
TOKe 06paTHON NOMSIPHOCTY, 3TO XOpoLLast

Knaccudmkauums UHpekc HacbinHas IpaH. cocTaB
c¢dnroca OCHOBHOCTU NMOTHOCTb
EN ISO 14174 2,6 1,1 0,2-1,6
SAFB165DC
Tun dntoca ToK 1 nonsApHOCTb JlernpoBaHue

ansTepHaTuBa ApYrMM BblCOKOOCHOBHbLIM
dnocaM. JaHHbIi HAC MUHUMANbHO

PTOPUAHO-OCHOBHbIN

DC+

Si — cna6o nerupytoLnii
Mn — He nerupytoLmn

nervpyeT metann ceapHoro wea Si n Mn

1N MOTOMY BecbMa MpUrofdeH ANns ceap-
KM NUCTOB HEOrpaHW4YeHHON TOSMLUMHBI.
OK Flux 10.61 npumeHsieTca B rpax-

Pacxop dontoca
(kr dprirocal/kr IPOBONOKM)

nepeHoc %Si
1,0] w3 cnioca

08

14
1,0
0,6

0,6

0,05 0,10 0,15 0,20 0,25 0,30 -10

neperoc %Mn
1,8} n3 chnioca

02
450A 02 ~—750A

750 A
%Mn B npoBoIoke

05 10 15 20

PAHCKOM CTPOUTENLCTBE, WUSTOTOBRGHMM [T o L DC+ 06
cocynoB, paboTaloLmx nog AaBreHueMm, P 0'4
3HEpPreTM4eckom 1 TPaHCMOPTHOM MaLlu- 26 0,7 0'2
HOCTPOEHUW. 750A
Tos . _ 30 10 0o — =

UMNUYHBIA XMMUYECKUiA cocTaB dntoca: 0 6Si 8 nposonoke
ALO,+MnO  15% 34 1,3
CaF 25%

2

CaO+MgO  40% 38 1.6

Mpoeornoka, @ 4,0 mm, DC+, 30B, 60 cm/MuH

SiO,+TiO, 15%

Pexwumbl npokanku: 275-325°C,
2-4 yaca

OpobpeHus grtoca: HeT

PekomeHgyemble coyetaHusa OK Flux 10.61/npoBonoka

Knaccndgukaumm:
Mapka npoBOMnOKu MpoBonoka HannaBneHHbIn meTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A | AWS A 5.17
OK Autrod 12.10 S1 EL12 He knaccnduumpoBaH
OK Autrod 12.22 S28i EM12K S 38 4 FB S2Si F7A8-EM12K F6P8-EM12K
OK Autrod 12.32 S38Si EH12K S 42 5 FB S3Si F7A6-EH12K F7P8-EH12K
OK Autrod 12.40 S4 EH14 S46 3FB S4 F7A6-EH14 F7P6-EH14

O,D,OGpeHVIFI MPOBOJIOK UK HannaBlieHHOro MeTanna:

Mapka MpoBonoka HannaBneHHbIn meTann
NPOBOSIOKKN HAKC [asnpom | TpaHcHedTb HNLL ABS | BV | DNV | GL LR RS
(amametpsbl) «MocTbi»

OK Autrod 12.10

OK Autrod 12.22

2.0;2.5;3.0; 3.2;4.0; 5.0

OK Autrod 12.32

2.0;3.0;4.0;5.0

OK Autrod 12.40

TunuyHble CBOWCTBA HaMMaBneHHOro Metarnna nocne ceapku (6e3 TO):

NHpekc mn Bogopoga Ha 100 r metanna
2 <2,0
4 <4,0
8 <8,0
16 <16,0
Mapka Knaccudmkaumm n opobpeHuns Xumuyeckum coctaB NpoBONoKU, %
OK Autrod 12.10 EN ISO 14171-A: S1 C 0,06-0,12
Boinyckaemble anameTpbi: Mn  0,40-0,60
o7 1,6 40 5,0 MM AWS A5.17: EL12 Si max 0,10
P max 0,020
S max 0,020
OK Autrod 12.20 EN ISO 14171-A: S2 C 0,08-0,12
BbinyckaeMble AMameTpbi: Mn  0,90-1,15
oT 1,2 00 5,0 MM AWS A5.17: EM12 Si max 0,10
S P max0,020
HAKC: @ 3.0; 4.0 Mmm S max0,020
OK Autrod 12.22 EN ISO 14171-A: S2Si C 0,08-0,12
Bhinyckaemble AnameTpbi: M'n 0,90-1,15
oT 1,6 0o 5,0 MM AWS A5.17: EM12K Si 0,15-0,30
P max 0,015

HAKC: @ 2.0; 2.5; 3.0; 3.2; 4.0; 5.0 mm

S max 0,020

OK Autrod 12.30 EN ISO 14171-A: S3 C 0,08-0,15
Bbinyckaemble anameTpbi: Mn  1,45-1,70
ot 2,0 70 5,0 MM Si  max0,15

P max 0,020

S max 0,020

OK Autrod 12.32 EN ISO 14171-A: S3Si C 0,11-0,15
Bhinyckaemble AMameTpbi: M'n 1,65-1,80
o7 2,0 0o 5,0 Mm AWS A5.17: EH12K Si 0,25-0,35

' ’ P max0,015

HAKC: @ 2.0; 3.0; 4.0; 5.0 Mm S max0,010

OK Autrod 12.40 EN ISO 14171-A: S4 C 0,10-0,15
Bbinyckaemble AnameTpbi: Mn  1,80-2,20
0T 2,5 00 4,0 MM AWS A5.17: EH14 Si 0,05-0,10

P max 0,020

S max 0,020
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Mapka npoBOnoku XumMmunueckum coctaB MexaHunyeckue cBoucTBa
Cc Si Mn o [MMa] | o, [MNa] & [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.10 0,07 0,15 0,50 355 445 26 +20 225
-20 125
OK Autrod 12.22 0,08 0,35 1,00 420 500 30 -20 163
-40 88
-62 44
OK Autrod 12.32 0,09 0,30 1,40 440 550 26 -20 138
-50 69
-62 50
OK Autrod 12.40 0,08 0,15 1,80 480 570 25 -30 75
-51 44
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OK Flux 10.62 Knaccudumkauus WHpekc HacbinHas MpaH. cocTaB
ATTIOMEpUPOBaHHbIi1 BbICOKOOCHOBHB I OC 115 CBapK 0co60 ¢rroca OCHOBHOCTH NnoTHoCTb

OTBETCTBEHHBLIX M3AEMANA 13 KOHCTPYKLMOHHBIX YrmepoaucTslx, | EN ISO 14174 3,2 11 02-16
HI3KOMErVPOBaHHBIX, NErMpOBaHHbIX, TEMMOYCTONMBBLIX M BBICO- | S A FB 1 55 AC H5

KOMPOUHbIX CTarnen, kora TpeBoBaHMs K yaapHOi BAKOCTY NpK

oTpULaTerbHBIX TeMMEepaTypax 0COBEHHO BbICOKW. MpPUMEHUM

ans MHOFOFIpOXO,ElHOI;I CBapKkn matepuanos OonbLUo TOMLWWUHbI, Tun cpnpoca Tok un nonsapHoOCTb J'IerMpOBaHMe

T.K. OH MPAKTUYECKM He NervpyeT MeTarn wea Si v Mn. dnioc npu- . .
rofieH [Nl OfHO- 11 MHOTO[IYTOBOW CBAPKM CTHIKOBBIX U YTTIOBBIX QTOPM'D'HO: AC, DC+ Si—He nervpytotmm
LLIBOB, NPV 3TOM OAMHAKOBO XOPOLLIO PaGOTAET Kak Ha OCTOSIHHOM, OCHOBHbIN Mn — He nervpytowni

TaK 1 Ha nepemMeHHOM Toke. briarogaps xopoluei otaensieMocTm
Lraka u xopollen cmadmBaemoctn kpomkon, OK Flux 10.62
HaunyyLwmm 06pa3oM NoAXOAUT Ar1si CBAPKU B Y3KOLLIENEBYHO pas-
nenky. CBapky ¢ NpMMeHeHeM JaHHOTo dortoca pekoMeHayeTcs

Pacxopg contoca

nepeHoc %Si

(kr dontoca/kr MpoBoroku) | Lo| v e

08

nepetoc %Mn
1,8} n3 chnioca

BLINOMHATL Ha HIMKHEM auanasoHe HanpsbkeHuii. Monyuvaembii | HanpsbkeHne | DC+ | AC | os 10

HarnmnaeneHHbIN MeTann UMeeT HU3KOE COAePXaHWe Kucropoda 26 07 | 06 04 82

— npumepHo 300 ppm, a coaepxaHue BOJOPOAa HUXKeE, YeM 5 mn 02 | s8] 450 A
Ha 100 r metanna. OK Flux 10.62 ucnonb3yetcsi Ans U3roToerne- 30 1,0 0,9 | % [T [ %si s nposonore 08 %ano:;m
HUSI LLENbGOBbLIX KOHCTPYKUMIA, BypOBbIX YCTAHOBOK, NNaTcopMm, 34 13 1,2 0,050,100,150,20 0,25 0.30 W= 15
BCEX BMIOB COCyAOB paboTalolimx rnog AaBfieHMeM, CydoCTpo-

€HVK, CBapku TPybOoMNpoOBOAOB, MPaXkdaHCKOM CTPOUTESNLCTBE M 38 1,6 1.4 Mposorioka, @ 4,0 vm, DC+, 30B,
TPAHCMOPTHOW MALLMHOCTPOEHUW. B CoueTaHUM C MPOBOMOKON 60 cm/MuH

OK Autrod 12.32 HannaeneHHbIi MeTarnn NpOoLUern WUCMbITaHus
Ha TPELLEHOCTOMKOCTb (BA3KOCTb paspyLUEHNST) MPU CTAaTUYECKOM
HarpyxeHun (CTOD-TecT) npu Temnepatypax -10 u -15°C. Hus-
KOe cofepaHue BoAopoaa B COMETaHUM C BbICOKUMU NacTuye-
CK/MW CBOWCTBAMU HAMMaBMEHHOrO MeTarna no3BossioT Peko-
MeHOoBaThb AaHHbIA dontoc Ansa ceapku cranen tuna HARDOX.
TUNMYHBIN XMMUYECKUIA CcOCTaB dortoca:

A0 +MnO  20%
CaF, 25%
CaO+MgO 35%
SiO,+TiO, 15%

Pexumbl npokanku: 275-325°C, 2-4 yaca
Opobperus dntoca: HAKC

OK Flux 10.71

ArmoMeprpoBaHHbIA OCHOBHBIV PrIOC MHOTOLIENEBOro Ha3Ha4eHUs C NPeBOCXOAHbI-
MU CBaPOYHO-TEXHONOTMYECKAMM XapakTepucTukamu. OH npeaHasHadeH Anst Bbinor-
HEHWS1 OAHO- 1 MHOTOMPOXOAHBIX CBAPHBLIX LUBOB HA MWCTax Noboi TonwwmHbl. Prioc
MOMET 1CMONb30BaThCs B KOMOMHALMM C Pa3NYHbIMA NPOBOIIOKAaMM, Kak CrOLLHOTO
CeyeHus, Tak W MOPOLLKOBLIMU, @ MOTOMY MpUroAeH Ans cBapkv BoMbLUMHCTBA KaTe-
ropuWiA HeMerMpoBaHHbIX W HA3KOMNErvpoBaHHbIX cTanen. MNonyyaemMblin HannaBneHHbIR
meTann cogepxut MmeHee 5 mn Bogopoaa Ha100 r metanna. OK Flux 10.71 coyeTaet
B cebe XopoLuve NnacTuyeck1e CBOWCTBA HaNMaBMNeHHoro MeTarnra ¢ MPeBOCXOaHbIMM
CBapOYHO-TEXHOMOTMYECKMI CBOWCTBaMU. BbICTPO TBEpAEIOLWMIA LUMNaK B COMETaHWM
C BbICOKMMM CKOPOCTSIM, Ha KOTOPbIX MOXHO BbINOMHATL CBApKy (MPU Hanuyuu co-
OTBETCTBYHOLLEEro 060pyAOBaHNS), NO3BONSIHOT BhIMOMHATL FOPU3OHTAmNbHbIE MOACHBIE
LUBbI HA BEPTUKAmbHbIX CTEHKAX EMKOCTHbIX XpaHunuiy. OH NogxoauT Ans OOHO- U
[BYX[yroBOW CBapKu, CBapKy pacLLeneHHO Ayron, a Takke ABYx/AyroBoi CBapku pac-
LenneHHbIMU fyramu CTbIKOBbIX, HAXMECTO4HbIX 1 YroBbIX LLBOB. OH OAVMHAKOBO XO-
poLLo paboTaeT Kak Ha MOCTOAHHOM, Tak 1 NMEPEMEHHOM Toke. XopoLUasi OTAenseMocTb
LufaKka n HesHauuTenbHoe nermposaHue Sin Mn genaet ero oTnnyHbIM (rocoM Ans
MHOTOMPOXOAHOV CBAapKW TOMCTOCTEHHbIX W3Aenuii. HesHaunTenbHas YellynyatocTb
HannaeneHHoro MeTarnra Nno3BorseT BbIMOMHATL CBapKy Ha BbICOKVX CKOPOCTSIX, 1 BCE
3TO B COMETaHNN C O4EHb XOPOLUMMM 3HAYEHUSIMW YAAPHOW BASKOCTW. B rpaxaaHckom
ctpoutenbetBe OK Flux 10.71 sBnsieTcss oaHUM 13 Hauboree 4acTo UCromnb3yeMblx
dpritocoB. Ero MOXHO NPUMEHSTL AN CBapki KOHCTPYKLMOHHBIX CTanen CTOVKWX K aT-
MOCCHEPHOI KOPPO3UK, HANpPUMeP, NPV CTPOUTENLCTBE MOCTOB. [JaHHbI coritoc npume-
HSIeTCA AN CBapky COCYA0B paboTatoLLWX Moz, AaBNeHNeM, NOCKOMbKY OH MOXET ObiTb
1CMONb30BaH C Pa3NNYHbIMK CTaNsIMW, BKITOYasi CTanu Ans U3TOTOBMEHWST KOHCTPYK-
LI, 3KCnnyaTnpyemblx B YCOBUSX HU3KUX TemnepaTyp. Ero npumeHermne cokpallaer
HOMEHKNaTypy (hrIFoCOB, KOTOpbIE 3aKka3qnky HeobxoduMo MMETL Ha cknage. Lpyron
006rnacTbio NPYMEHEHUs ABNSETCA CYAO0CTPOEHUE MPU COOTBETCTBYIOLLIMX OA0BPEHNsAX
UnM ceapka MarucTpasbHbIX TpybonpoBoaoB 13 cTanen knacca npodHocty go X80.
TUNWMYHBIA XMMUYECKWIA COCTaB dhrkoca:

ALO,+MnO 35%
CaF, 15%
CaO+MgO 25%
SiO,+TiO, 20%

Pexumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus drtoca: HAKC, HULL «MocTbi», BHAWIMa3, TpaHcHedTb

Knaccudmkauus WHpeke HacbinHas IpaH.
contoca OCHOBHOCTU | NIOTHOCTL | coOcCTaB
EN ISO 14174: 1,5 1,2 02-1,6
SAAB 167ACH5
Tun donroca Tok n JlernpoBaHue
NONsIPHOCTb
AntoMuHaTHO- AC, DC+ Si — cnabo nerupyroLmn
OCHOBHbIW Mn — ymepeHHo
nernpyoLmn
Pacxop dontoca nepoios %Si nepeioc %Mn
1,0] w3 cpnoca 1,8} v cnioca
(kr cpnrocalkr | Ny
NPOBOSIOKM) 06 10
450 A
Hanps-| DC+| AC | 1 I — T
02 750 A 750 A

XeHue

oo

%Si B NpOBOMNOKe

%Mn B npoBonoke

26 0,71 0,6 0050100150200 030 | W0 ——gr——15—5—
30 |1,0]09

34 |1,3]1,2

38 16 |14 Mposonoka, @ 4,0 mm, DC+, 30B,

60 cM/MUH

Pekomenpgyemble coyetannsa OK Flux 10.71/npoBornoka

PekomeHpyemble coyetaHmnsa OK Flux 10.62/npoBonoka

Knaccudukauum:
Mapka npoBOnoKu MpoBonoka HannaBneHHbI MeTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.22 S2Si EM12K S 38 5FB S2Si H5 F7A8-EM12K F6P8-EM12K
OK Autrod 12.32 S3Si EH12K S 46 6 FB S3Si H5 F7A8-EH12K F7P8-EH12K
OK Autrod 12.40 S4 EH14 S 504 FB S4 H5 F7A6-EH14 F7P6-EH14
OpobpeHns NPoBOMOK UM HannaBneHHoOro MeTanna:
Mapka MpoBonoka HannaBneHHbIn meTann
MpPOBOJIOKKN HAKC [asnpom | TpaHcHedTb HAL, ABS BV DNV GL LR RS
(amameTpbl) «MocTbi»
OK Autrod 12.22 | 2.0; 2.5; 3.0; 3M, 3YM A3, 3YM| llIYM | 3YM | 3M, 3YM
3.2;4.0;5.0
OK Autrod 12.32 2.0; 3.0; 4YQ420M | 4Y42M | IV Y42M | 4Y42M | 4YA0M H5 | 4Y42M
4.0;5.0
OK Autrod 12.40
TunNu4yHbIE CBOVCTBA HaMnmaBneHHOro metanna nocne ceapku (6e3 TO):
Mapka npoBonoku XumMmunuecknn cocrtas MexaHun4yeckue cBoMcTBa
C Si Mn o [MNa] | o [MNa] 0 [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.22 0,07 0,30 1,00 430 510 29 0 225
-20 213
-50 88
-62 44
OK Autrod 12.32 0,10 0,35 1,60 475 560 28 +20 219
0 213
-40 113
-60 75
-62 234
OK Autrod 12.40 0,08 0,12 1,90 530 620 26 +20 175
0 131
-40 63
-51 50

50

Knaccudgukaumm:
Mapka npoBonoku lMpoBonoka HannaBneHHbIn meTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.10 S1 EL12 S354AB S1H5 F6A4-EL12 F6P5-EL12
OK Autrod 12.20 S2 EM12 S 384 AB S2 H5 F7A4-EM12 F6P4-EM12
OK Autrod 12.22 S2Si EM12K S 38 4 AB S2Si H5 F7A5-EM12K F6P5-EM12K
OK Autrod 12.32 S3Si EH12K S 46 4 AB S3Si H5 F7A5-EH12K F7P5-EH12K
OpobpeHns NPOBOMOK MW HansaBNeHHOro MeTanna:
Mapka MpoBonoka HannaBneHHbIn MmeTann
NPOBOJIOKU HAKC lasnpom | TpaHcHedpTs | HUL, ABS BV DNV GL LR RS
(amametpsl) «MocTbI»
OK Autrod 12.10 3M 3M 1LY 3M 3M 3M
OK Autrod 12.20 3.0;4.0 3M, 3YM| 3YM nym 3YM |3M,3YM| 3YM
OK Autrod 12.22 2.0; 2.5; 3.0; v 4Y400M | 4Y40M | IV Y40M | 4Y40M | 4Y40M | 4Y40M
3.2;4.0;5.0
OK Autrod 12.32 [2.0; 3.0;4.0; 5.0 v
TunnyHble cBOMCTBA HannaBNeHHOro Metanna nocne ceapku (6es TO):
Mapka npoBonoku Xumunyeckun coctaB MexaHuveckue cBomcTBa
C Si Mn o [MNa] | o [MMa] & [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.10 0,04 0,30 1,00 375 470 30 0 188
-20 150
-40 88
OK Autrod 12.20 0,05 0,30 1,35 410 510 29 +20 188
-20 144
-40 88
OK Autrod 12.22 0,05 0,50 1,40 425 520 29 0 175
-40 75
-46 50
OK Autrod 12.32 0,09 0,50 2,00 480 580 28 +20 188
-20 119
-40 81
-46 50
51




OK Flux 10.72

ArriomeprpoBaHHbI OCHOBHbIN chrtoc, pa3paboTaHHbIv AJ1st Npo-

Knaccudmkaums

cnroca

WUHpekc
OCHOBHOCTU

HacbinHas
NJIOTHOCTb

IpaH. cocTaB

M3BOACTBA KONMOHH BETPAHbLIX 3HEProyCTaHOBOK. Beicokas npomus-
BOOAMTENbHOCTb HamnnaBKW, OCTAaTOMHO XOpoLlune nnactuyeckme

ENISO 14174:
SAAB 157AC H5

1,9

1,2 02-16

CBOVICTBA HarnaBneHHoro MeTarnna npu Temneparypax 4o -50°C,
NPV CBapKe B KOMBVHALIMM CO CTaHAAPTHLIMU HEMerpoBaHHbIMY

MPOBOIOKaMM, MO3BOSISHOT AaHHOMY (hritoCy OTBEYaThb CamMbIM Bbl-

Tun donroca

ToK 1 nonsaApHOCTb

JlernpoBaHue

COKUM Tpe6OBaHMﬂM, npeaobaBnaemMbIM K MHororlpoxon,HoVI cBap-
K& TONICTOCTEHHbIX KOHCprKLl,I/IIZ. dntoc npegHasHa4veH ana ogHo-
1 MHOroayroBbIX BMOOB CBapPOK, TakKMX KakK OBYyXAOyroBasa CBapka,

AnoMUHAaTHO-

OCHOBHbII

AC, DC+

Si — He nerupyoLwni
Mn — ymepeHHO nervipyroLmi

cBapKka pacLuensieHHon ,D,yFOVI, a Takke [AByXxayroeas CBapka

pacLLenneHHbIMU AyraMu CTbIKOBbIX, HAXIIECTOYHBIX U YIMOBbIX
wBoB. OH OAYHAKOBO XOPOLLIO paGoTaEeT kak Ha NMOCTOSIHHOM, Tak
1 nepemMeHHOM Toke. [Moryyaemblid HannaeneHHbIN MeTansn co-

Pacxopg contoca

nepeHoc %Si

nepetoc %Mn

(kr dontoca/kr MpoBornokKu) | Lo| v e 18 v pioca

08

nepxut mexee 5 mn Bogopoza Ha100 r metanna. MNpeBocxogHasi

HanpspkeHve

DC+

AC 06

OTAENSIEMOCTb LUTaKa M3 CTIKOB C Fy6okol V-06pa3Hoit pasaern-

26

0,7

04

06 | o,

14

—_—
0,6 450 A

02 750 A

KOW MO3BONSET YMEHbLUWTL 3TOT yron. M3-3a He3HauuTenbHoro
nervpoaHmsa OK Flux 10.72 MOXeT NpUMEHSTbCS ANS CBapKu

30

1,0

09 |

450A | ool
—750A | %2
06

%Si B NPOBOMNOKE

%Mn 8 nposonoke

NNCTOB HEOrPaHUYEHHON TOMWMHBI. [Mpu Npou3BoacTBE BETPS-

34

1,3

1,2

0,05 0,10 0,15 0,20 0,25 0,30 W15 20

HbIX 9HEProyCTaHOBOK NIUCTbI TONLLMHON 50 MM U BbILLIE SIBIISIHOT-
€ 00bI4YHBIM MaTepuranom, KoTopbI cBapyBaeTcs ¢ V-06pasHon
pa3sgenkoii. OcoGeHHO BaXKHO, YTOOLI LUMaK NErko oTAensincs U3

38

1,6

1,4 Mpoeonoka, @ 4,0 mm, DC+, 30B,

60 cM/MuH

KOpHeBOro npoxofa. [nsi ocTanbHbIX 3anorHSIOLLMX MPOXOA0B
HeobxoaMmo, 4ToObl drtoc obnafan BbICOKOW 3MEeKTPOrnpoBo-
[OHOCTbIO, MPUHUMAs BO BHUMaHWE TpebyeMyto BbICOKYHO Mpou3-
BOAWTENbHOCTb HamnmnaBKuy, Hanpumep, 38 Kr/yac npy TaHAeMHoOW
CBapKe pacLuenneHHow ayroi. MNpu aTom Nopor xrnagHONOMKOCTU
100 -50°C porkeH obecnevnBaTbCs Mo BCEMY CEHEHMIO LLBa. ATOT
NPEeBOCXOAHBIV (OIHOC TaKKe MOXHO MCMONb3oBaTh B APYrvX OT-
pacnsix ¢ aHanorMyHbIMU TpeboBaHWSIMU, HaNpuvep Ans Waro-
TOBMEHUs1 COCyA0B paboTarLmx noa AaBneHNEM, MOCTOCTPOe-
HUW Y rpaXaaHCKOM CTPOUTENbCTBE.

TUNUYHBIA XMMUYECKUIA cocTaB drtoca:

AlL,O,+MnO 30%

CaF, 20%

CaO+MgO 25%

SiO,+TiO, 20%

Pexumbl npokanku: 275-325°C, 2-4 yaca

OpobpeHus dntoca: HeT

OK Flux 10.74

ArnomeprpoBaHHbI OCHOBHbIN oritoc, paspaboTaHHbIi, B nep-

BYIO Ouepefb, Ans MHOTOAYroBoW CBapku (4O 6 rornoBok) mpo-
[OMbHOLLIOBHbIX TPY6. ATOT oritoC OAMHAKOBO XOPOLLO paboTaeTt

Knaccudmkauus WHpeke HacbinHas IpaH. cocTaB
cnroca OCHOBHOCTU NNOTHOCTb
EN ISO 14174: 1,4 1,2 02-1,6
SAAB 167ACH5

KaK Ha NOCTOAHHOM, TakK 1N NepemMeHHOM TOKe. Csou Hauny4wive
CBapPOYHO-TEXHOSIOMTMYECKNE XapPaKTEePUCTUKN OH MPOoABNAET npu

cBapke MUHUMYM 3-a cBapoudHbiMy ronoskamun. OK Flux 10.74

obecrieumBaeT nomyyeHvie HebOoMbLLIOTO YCUIEHNS CBApHOTO LLUBa
npy cBapke MpOAdOMbHbIX CTbIKOB TPYO Ha BbLICOKMX CKOPOCTSAX
cBapku (6ornee 2 M/MuH). MNMonyyaemblii HaNNaBNeHHbIN MeTarnn

cogepxut meHee 5 mn Bogopoga Ha100 r metanna. Huskoe

ycuneHvie 6e3 MUKOB O3HaYaeT CHUkeHWe cebecToMmocTy npu
HaHECEHUWN M3OMSILMIOHHOTO MOKPbLITUSI Ha TPYGbI, MOCKOMbLKY MO-

3BONIAET YMEHbLUUTL €ro TOSLNHY. KOM6MHVIpyFI pasnnyHbIMn
MapKkamMu NpPoBOJIOK, KaXaas 13 KOTOPbIX NoAaeTcd B CBOK CBa-

pounyto rornosky, OK Flux 10.74 MOXHO NpUMEHSIETCS Ans CBapKu
BCEX TMMOB TPYOHbIX CTaner, BNnoTb Ao knacca npodHoctu X100,

obecneurBas BbICOKVE 3HAYEHUS y,qapH0|7| BA3KOCTU. Bnaro,qapﬂ

TwarensHoMy MeTtannyprudeckomMy pacdeTy OK Flux 10.74 obpa-

3yeT HannaeMeHHbIN MeTans 6e3 LUNakoBbIX BKITKYEHWUIA.
TUNUYHBIN XUMUYECKMIA COCTaB chrtoca:
ALO,+MnO 30%

Tun donroca ToK 1 nonsApHOCTb JlernpoBaHue
AntomuHaTHO- AC, DC+ Si — cnabo nerupytoLmi
OCHOBHBbIV Mn — ymepeHHO nernpytoLmn
PaCXO.D. C*)J'Ifoca nepeHoc %Si nepeHoc %Mn
(kr doritocal/kr npoBonoku) | Lof v e ij w3 prioca
0,8 .
HanpsibkeHmne | DC+ | AC | o6 10
26 07 06 oA 4s0A 32 \450A
’ ) 02 750 A »0'2‘—75“
30 1,0 0,9 o %Sis_“l’;;" e %Mn 8 nposorioke
34 13 12 0,050,100,150,20 0,25 0,30 W15 0
38 16 | 1,4 Mpoeonoka, @ 4,0 mm, DC+, 30B,
60 cm/mMyH

CaF, 15%

CaO+MgO 25%

SiO+TiO, 25%

Pexxumbl npokanku: 275-325°C, 2-4 yaca
Opobpenusa drtoca: HAKC

PekomeHpyemble coyetanmna OK Flux 10.74/npoBornoka

PekomeHpgyemblie codyeTaHus OK Flux 10.72/npoBonoka

Knaccudukauum:

Mapka npoBonoku MNpoBonoka

Hanna

BIEHHbIA MeTann

ENISO 14171-A

AWS A 5.17

ENISO 14171-A

AWS A 5.17

OK Autrod 12.20 S2

EM12

S 385AB S2 H5

F7A8-EM12 F6P8-EM12

OK Autrod 12.22 S2Si

EM12K

S 38 5 AB S2Si H5

F7A8-EM12K

F6P8-EM12K

O}J,OGDEHVIH NPOBOSIOK UM HannaBneHHOoro metanna:

Mapka MpoBonoka

HannaBneHHbIN meTann

NPOBOMIOKMN HAKC

(amameTpbl)

asnpom

TpaHcHedTb

HNL
«MocTbI»

ABS

BV

DNV GL LR RS

OK Autrod 12.20 3.0; 4.0

OK Autrod 12.22 | 2.0; 2.5; 3.0;

3.2,4.0;5.0

TunnyHbIE CBONCTBA HaNMaBneHHOro MeTanna nocne ceapku (6e3 TO):

Mapka npoBonoku XumMunyeckum coctaB

MexaHuny

ecKue cBOMCTBa

Cc Si Mn

o_[MMa]

o, [MNa]

5 [%]

T[°C] KCV [Mx/cm?]

OK Autrod 12.20 0,05 0,20 1,50

415

500

30 -30 156

-40 125

-50 88

-62 63

OK Autrod 12.22 0,05 0,30 1,50

415

500

30 -30 150

-40 125

-50 88

-62 63
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Knaccudukauyuu:
Mapka npoBonoku MNMpoBonoka HannaBneHHbI meTann
ENISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.20 S2 EM12 S 424 AB S2H5 F7A6-EM12 F6P6-EM12
OK Autrod 12.22 S2Si EM12K S 42 4 AB S2Si H5 F7A6-EM12K F6P6-EM12K
OpobpeHns NPOBOMOK UMW HannaBeHHOro MeTanna:
Mapka MpoBonoka HannaBneHHbIn meTann
NPOBOJIOKU HAKC la3npom | TpaHcHedbTs | HUL, ABS BV DNV GL LR RS
(amametpsl) «MocTbi»
OK Autrod 12.20 3.0;4.0
OK Autrod 12.22 | 2.0; 2.5; 3.0;
3.2;4.0;5.0
TunuyHble CBOWCTBA HannaBneHHOro MeTanna nocrne ceapku (6es TO):
Mapka npoBonoku Xumnyeckun coctas MexaHunveckue cBoncTBa
C Si Mn o_[MNa] | o, [MMa] & [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.20 0,07 0,30 1,50 440 540 30 -20 138
-40 75
-51 50
OK Autrod 12.22 0,07 0,50 1,50 440 540 30 -20 138
-40 69
-51 44
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OK Flux 10.77

ArnomeprpoBaHHbIi OCHOBHBIN dortoc, pa3paboTaHHbIN B NepByo

ovepenp, ANst MHOTOAYroBOW CBapKM NPy NPOM3BOACTBE Crivparb-
HOLLIOBHbIX TPY6. OTOT hrtoC HEMHOTO NETMPYET HamnnaBMeHHbIN

meTann Si v Mn 1 oguHakoBO XopoLlo paboTaeT Kak Ha nocTo-
SIHHOM, TaK 1 NepemeHHOM Toke. [omnyyYaembln HannaeneHHbIN

MeTann cogepxut MeHee 5 mn Bogopoga Ha100 r metanna. OH

MOXET MCMOMb30BaTLCA At OAHOAYTOBON, TAHAEMHOW U Tpexay-
roBon cBapku. ®roc Takke NPUMEHUM ANS CBApKV MPOAOIIbHO-
LLIOBHbIX TPYG C orpaHuyeHHoi TonwmHom cteHok. OK Flux 10.77

Knaccudmkauus WHpeke HacbinHas IpaH. cocTaB
cnroca OCHOBHOCTU NNOTHOCTb
EN ISO 14174: 1,3 1,2 02-1,6
SAAB 167ACH5
Tun dnroca ToK 1 nonsApHOCTb JlernpoBaHue
AntomuHaTHO- AC, DC+ Si — cnabo nerupyoLni
OCHOBHBbIV Mn — ymepeHHO nernpytoLmn

qbopMleyeT CBapHbl€ LBbl C HEBbICOKMM YCUITEHMEM, NI1aBHbIM

nepexoaom OT OCHOBHOIoO Metarna K LBy 1 ero FJ'Ia,CI,KOI?I noBepx- Pacxo,u, cbmoca
HOCTLIO [1aXe MpU BLICOKMX CKOPOCTAX cBapKu. Hiskoe ycuneHmne 10| vepenoc %S neperoc %Mn
(kr dprirocal/kr NPOBONOKM) : 18| v brioca
LUBa 03HaYaeT CHMKEHNe ceGecToMMoCTI npu HaHeceHunn n3ona- 08 14
LIMOHHOTO MOKPBLITUS Ha TPyBbl, MOCKObKY No3sonseT ymeHbwints | Hanpsikenne | DC+ | AC 06 Lo —_
ero TonwuHy. OBbIMHO NPUMEHSIETCS ANsl CBapku TPYOHbIX CTa- 26 07 06 04 32 ::g:
neit knacca npoyHocTy Ao X60. ! ’ 02 ';i‘;: 02]
TUNUYHBIN XUMUYECKMIA COCTaB chrtoca: 30 1,0 0,9 o) %St s nposonore 08 %Nn & nposonoke
AI203+MnO 35% 34 13 192 0,05 0,10 0,15 0,20 0,25 0,30 10 0510 15 20
CaF, 15% : :
CaO+MgO 20% 38 1,6 1,4 Mpoeonoka, @ 4,0 mm, DC+, 30B,
Si0,+TiO, 25% 60 cM/MUH
Pexxumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHusa drtoca: HeT
PekomeHpyemble coyetanmusa OK Flux 10.77/npoBonoka
Knaccudukauuu:
Mapka npoBOSOKu MpoBornoka HannaBneHHbIW meTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 517
OK Autrod 12.20 S2 EM12 S 384 AB S2 H5 F7A4-EM12 F6P4-EM12
OK Autrod 12.22 S2Si EM12K S 38 4 AB S2Si H5 F7A5-EM12K F6P5-EM12K
OpnobpeHrs NpOBOMOK UNW HanaBneHHOro meTanna:
Mapka MpoBonoka HannaBneHHbIn meTann
NPOBOSIOKMN HAKC [asnpom | TpaHcHed T HNLL ABS BV DNV GL LR RS
(amametpebl) «MocTbi»
OK Autrod 12.20 3.0;4.0
OK Autrod 12.22 | 2.0; 2.5; 3.0;
3.2;4.0;5.0
TunnyHble CBOMCTBA HannaBNeHHOro MeTarnsna nocne ceapku (6e3 TO):
Mapka npoBOSOKu XuMunyeckum coctaB MexaHun4yeckue CBOMCTBa
C Si Mn o [MNa] | o [MMa] & [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.20 0,06 0,30 1,40 420 500 28 -20 100
-30 81
-40 69
OK Autrod 12.22 0,07 0,40 1,40 420 520 26 -20 163
-40 100
-46 63

OK Flux 10.76 Knaccudmkauus UHpekc HacbinHas MpaH. cocTaB
ArTOMep1POBaHHbIi OCHOBHBI (IOC NS MOMYYeHUs! LIBOB C ¢prroca OCHOBHOCTH NnoTHoCTb
BbICOKOW [JOMeEN y4acTusi B HUX OCHOBHOTO Metasna. OH npuien EN ISO 14174: 1,5 1,2 02-16
Ha CMEeHy XOpOLLIO M3BECTHOrO, HO YcTapeBLuero dritoca Mapku SAAB 189AC
OK Flux 10.70. [aHHbIA dontoc oTnmnyaeTcs 6ornee BbICOKUM WH-
[eKCOM OCHOBHOCTW, U, Kak criecTaue, 6ornee BbICOKUMY 3HaYe-
HVSIMX yOAPHOW BA3KOCTU NMPW HU3KWUX TemnepaTypax npy coxpa- Tun ¢n|.0ca Tok un MONSAPHOCTb nel'leOBaHVIe
HEHWW BbICOKVX CBAPOYHO-TEXHOMOTMYECKNX CBOMCTB, KOTOPbIMM A AC DC+ Si .
otnuyancs ero npeawecteseHHnK. OK Flux 10.76 npepHasHaveH J'IPOMVIHaTI:IO— ’ | — nervpyrolnm .
[ANs BbINOMHEHWS CBAPHBIX LUBOB C BbICOKOW [ONet yuacTusi B OCHOBHbIX Mn — cunbHo nervpyrowui
CBApHOM LUBE OCHOBHOTO MeTansa, TakuxX Kak [BYCTOPOHHWE
LLUBbI, CBApMBaeMble 6e3 pasfernku ¢ O4HUM NPOXOAOM C KaXaoM
c p p oA A p~ A P PaCXO,El, (bnloca nepeHoc %Si neperoc %Mn
TOPOHbI 1 YITIOBbIX LWBOB. Briarogaps BbICOKOM CTeneHu nervpo- 10| Wadpmioca o
(kr dpritoca/kr NPOBONOKM) L 4%
BaHMA LLBa, B OCHOBHOM Mn, OH oGecrneynBaeT MeTansy LBa Xo- 08 22
poLuve nracTuyeckme xapaktepuctuki. ®nioc MoxeT ucronbso- | Hanpsbkenmne | DC+ | AC | o6 18 T A
BaTbCS ANs1 OAHO- Y MHOTOA4YrOBOW CBAPKU U OIMHAKOBO XOPOLLIO 26 0.7 0.6 04 750A 1;
paboTaeT kak Ha NMOCTOSIHHOM, TaK 1 NepeMeHHOM Toke. [Mpy MHo- ’ ! 02 06 750A
rONpOXOAHOW CBapKe KONMMYECTBO NPOXOA0B O4EHb OrpaHNYeHHO, 30 1,0 | 0,9 _°0’° %51 5 nposonOKe 02 s
a TonLMHa CBapVBaEMbIX NCTOB He JOMKHa NpeBbILLaTh 25 MM. 34 13 1.2 ~ 0050100150,200.25 0,30 B R T T
OK Flux 10.76 pekomeHayeTcs B KOMOWHaLMM C MPOBOSIOKON ’ ’
OK Autrod 12.10 nim60 MOeHTUYHBIMY eii HeNervpoBaHHbIMM MPo- 38 16 | 1,4 Mposoroka, & 4,0 mm, DC+, 30B,
Bonokamu T1na Ca-08A 1 Cs-08AA. OCHOBHOI 0GNacTbio Mpu- 60 cm/muH
meHeHust OK Flux 10.76 sBnsietcst cynocTpoeHue. 34ech OH npu-
MeHSIETCS NPEANOYTUTENBHO A1 ABYXMPOXOAHOW ABYCTOPOHHEN
cBapkn. TeM He MeHee, OH MOXET NPUMEHSTLCS U B APYrvX cer-
MeHTax pbIHKa, [4e BbINOSHAETCS CBapKa LUBOB C BbICOKOW A0SEN
y4aCTUst OCHOBHOTO METarsIa Ui ¢ orpaHnYeHHbIM KONIM4eCTBOM
npoxomoB. 3To BKIOYaET B cebs U3roToBMEHWE cocynoB pabota-
IOLUMX NOA AABMNEHUEM, TPAHCTIOPTHOE MaLLMHOCTPOEHUE U rpax-
[aHCKOe CTPOUTENbCTBO.
TUNUYHBIN XMMUYECKNA cocTaB drtoca:
AlLO,+MnO 35%
CaF, 15%
CaO+MgO 25%
SiO,+TiO, 20%
Pexxvmbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus dntoca: HeT
PekomeHpyemble coyetaHnsa OK Flux 10.76/npoBonoka
Knaccudmkaumm:
Mapka npoBonoku MpoBonoka HannaBneHHbI MeTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.10 S1 EL12 S 42 3AB S1 F7A4-EL12 F7P4-EL12
OpobpeHuns NPoBOMOK UM HannaBneHHoro MeTanna:
Mapka MpoBonoka HannaBneHHbIn meTann
NPOBOJIOKN HAKC lasnpom | TpaHcHeTb HUL ABS BV DNV GL LR RS
(amameTpbl) «MocTbi»
OK Autrod 12.10 3TM, 3TM, INYTM | 3YTM 3TM, 3YTM
3YTM 3YTM 3YT
TunnyHbIE CBONCTBA HaNMaBneHHOro MeTanna nocne ceapku (6e3 TO):
Mapka npoBonoku XumMmuyecknn coctaB MexaHun4yeckue cBoMcTBa
C Si Mn o [MNa] | o, [MMNa] 8 [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.10 0,06 0,50 1,90 450 540 25 0 125
-20 88
-30 69
-40 56
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OK Flux 10.78 Knaccudmkauus UHpekc HacbinHas MpaH. cocTaB
ATTIOMEPUPOBAHHBIN HENTPAMbHBIA (ItoC, 0BNaaatoLLMil HUKOM ¢rroca OCHOBHOCTH NnoTHoCTb

YYBCTBUTENBHOCTLIO K PXaBYMHE U OKamnvHe, KOTOPbIA MOMXHO EN ISO 14174: 1,1 1,2 02-1,6
UCMOMb30BaTh A1t CBAPKU NIMCTOB HEOrpaHNYEHHO TOSLLMHBI. SAAB167AC

OTOT PrtoC HE3HAYUTENBHO NErMpyeT MeTasnn ceapHoro wea Si

1 Mn ¥ 0QMHAKOBO XOPOLLO PaBoTaeT Kak Ha MOCTOSIHHOM, Tak

1 Ha nepemeHHoM Toke. OH OQMHAKOBO XOPOLUO MOAXOAWT Ans Tun cpn[oca Tok u MONSAPHOCTb neerpOBaHVle
CBapKy KaK CTbIKOBbIX, TaK 1 YrMoBbIX WBOB. Hannasnsemble Ba- - -
TVKK, rornyyvaemble ¢ nomou.li}o OK Flux 10.78, nmetoT rmagkyto AﬂmMMHaT'jo' AC, DC+ Si — cnabo nerupytowuit .
noBepxHocTb. LLnakoBasi kopka oGrafaeT BenuKornenHoii oTae- OCHOBHbIN Mn — ymMepeHHO nerupyioLLmii
NSIEMOCTbH0. [JaHHbIN (oritoc HAaXoaUT NPUMEHEHME B TEX CEerMeH-

Tax pblHKa, A€ CyLUECTBYIOT XecTkue TpeGOBaHWs K KadecTsy Pacxon dioca N

MOAroTOBKY CBap1BaEMbIX MOBEPXHOCTEN, NPV 3TOM COBIOCTH VX (kr chriiocalkr npoBoroky) | 0 pepenoc Sl Lo nepoc lin

B MOSIHOM 0BbemMe He Bceraa NpeacTaBnseTcst BOMOXHbIM, JTO 08 14

TaKkue OTpacru, Kak rpaxkaaHckoe cTpouTensCeTso, usrotosneHne | HanpsbkeHne | DC+ | AC | o6 10

6arnok, cocynos paboTalolmx Mog AaBneHWeM, CYAOCTPOeHMe, 26 07 | 06 04 ;’2 \;:g:
TPaHCMOPTHOE MaLLMHOCTPOEHME 1 Np. ’ ’ 02 %A | o

TUNMYHBIN XMMUYECKMIA cocTaB corioca: 30 1,0 | 0,9 | T T vsomosone | O i mpomonone
AI203+MnO 40% 34 13 1.2 0,05 0,10 0,15 0,20 0,25 0,30 -10 05 10 15 20
CaF 10%

CaO+MgO  20% 38 1,6 | 1,4 Mposoroka, @ 4,0 mm, DC+, 30B,
Si0,+TiO, 25% 60 cm/muH

Pexumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus dntoca: HeT

PekomeHpyemble coyetaHmnsa OK Flux 10.78/npoBonoka

Knaccudumkaumm:
Mapka npoBonoku MpoBornoka HannaBneHHbIn MeTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.10 S1 EL12 S 350AB S1 F6AO0-EL12 He KnaccuduumpoBaH
OK Autrod 12.20 S2 EM12 S382AB S2 F7A2-EM12 He knaccudunumpoBaH
OK Autrod 12.22 S28Si EM12K S 38 2 AB S2Si F7A2-EM12K | He knaccudmuymposaH

O}J,OGDEHVIH NPOBOJIOK UM HannaBneHHOoro metanna:

OK Flux 10.81 Knaccudmkaums WHpekc HacbinHas MpaH. cocTas
ArFIOMEpUPOBaHHbI KUCHbIA rtoc, NpeaHasHaueHHbIn Ans ¢nroca OCHOBHOCTH NNoTHOCTb

MONyYeHNsl TMaaKUX BanMKOB M XOPOLIO CAOPMUPOBAHHLIX, | EN ISO 14174 0,6 1,2 02-16
BOTHYTbIX YIMIOBbIX WBOB. MpenMyLiecTsa NpuMeHeHnst Tako- | S AAR 1 97 AC

ro roca OCHOBaHbl Ha MOMYYEHUN [MaZKoN MOBEPXHOCTU W

MPEBOCXOAHON OTAENSEMOCTH Lnaka. OH NpeaHasHaueH ars

CBapKn C OorpaHMYeHHbIM YUCIIOM MPOXoA0B TOSWKWH npumep- Tun (bn}oca Tok un nonsapHocCcTb J'IerMPOBaHVIe

HO A0 25 MM. MNprvMeHUM Ans ogHO- U ABYXAYroBOW CBapKX U

CBapKy pacLlenneHHow ayroin. Proc oAMHaKoOBO XOpoLlo pabo- AmOMMHaTHP' AC, DC+ Si — cunbHO nervpytoLLii .
TaeT KaK Ha MOCTOSIHHOM, TaK 1 Ha NepeMeHHOM TOKe, a 3Hauu- pyTUnOoBLIN Mn — ymepeHHo nervipyroLmii
TerbHOe NervpoBaHune HanmnasneHHoro meTanna Si genaet ero

0COBEHHO MPUrOAHBLIM 1151 BLICOKOCKOPOCTHOM CBapKMU. NEnaro- Pacxo dhrioca s et

[apsi CBOMM XOPOLLUMM CBapOYHO-TEXHOMOMMYECKAM CBONCTBAM (Kr briocalkr posoroky) | 0| e won | o] s

OK Flux 10.81 yacTo ucnonb3ayeTcs A5 TPOU3BOACTBA COCYA0B 08 14

paboTaloLlmx noa AaBfeHremM 1 cnmpanbHOLOBHbLIX BoasHbix | HanpsbkeHue | DC+ | AC 06 10 \
Tpy6. MpeBocxodHoe cMauvBaHWe BOKOBLIX CTEHOK mpuaaet 26 07 | o6 | ™ 750A 35 40
LuBaM NpPodusIb NPEANOYTUTENBHBIA A paboTbl Npy AMHAMU- ! ’ 02 Y ——
YECKMX Harpyskax, YTo Hallsio CBOe MPUMEHEHE B CTPOUTENb- 30 1,0 | 0,9 | °9 %si s mposonore | 8 i e
CTBE, U3rOTOBNEHUM Harnok, aBTOMOBUNECTPOEHUM U OCOGEHHO 34 13 1,2 0,050,100.150,20025 030 W10 1 20
npv npusapke Tpy6 kK peGpam npu NpOU3BOACTBE TEMNOOOMEH-

HbIX NaHenen. MockonbKy Tpybbl ABMSOTCA TOHKOCTEHHBIMU U 38 16 | 14 Mposonoka, @ 4,0 mm, DC+, 30B,
HaXOAATCS NOf, AABMEHNEM, TO NOAPE3bl ABASIOTCS HEAOMYCTU- 60 cMm/MUH

MbIM fiedpekToM. OgHako Heo6X0AMMO y4YUTbIBaTb, YTO NPEBOC-
XOfHble hopma LIBa 1 CBAPO4HO-TEXHOMOrMYECKMNE XapaKkTepu-
CTUKM JocTuraetcst bnarogaps He Torbko ocobolt hopmyrie, HO
1 HA3KOMY MHAEKCY OCHOBHOCTU cpritoca, YTO CHUXAET yaapHYH
BSISKOCTb HamnnaeneHHoOro Metanna npu oTpuuaTtenbHbIX Tem-
nepatypax, HaknafbiBas HEKOTOPblE OrpaHUYeHust Ha Yycrio-
BWSI 9KCMyaTaumn U3Oenuin, CBapeHHbIX C ero NpUMeHeHUeM.
BenvikonenHbIii BHELUHWIA BUL CBapHbIX LUBOB, NMPEBOCXOAHAs
OTAENSIEMOCTb LUaKa M BbICOKasi CKOPOCTb CBapKu — 3TO NULLb
HECKOIbKO NpenmMyLLecTs, koTopble npeanaraet OK Flux 10.81.
TUNUYHBIN XUMUYECKMIA COCTaB chrtoca:

ALO,+MnO 55%
CaF, 5%
CaO+MgO 5%
SiO,+TiO, 30%

Pexxumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHusa cdrroca: HAKC

PekomeHayemble codeTtaHuss OK Flux 10.81/npoBonoka

Knaccudgukauuu:
Mapka npoBonoku MpoBonoka HannaBneHHbIn meTann
ENISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.10 S1 EL12 S 42 AAR S1 F7AZ-EL12 F7PZ-EL12
OK Autrod 12.20 S2 EM12 S 46 0AR S2 F7A0-EM12 F7PZ-EM12
OK Autrod 12.22 S2Si EM12K S 50 AAR S2Si F7AZ-EM12K F7PZ-EM12K
OK Autrod 12.32 S3 He KnaccuduumpoBaHa S500AR S3 He knaccuduumpoBaH

OpobpeHns NPOBOMOK UK HaMnfaBNeHHOro MeTanna:

Mapka MpoBonoka HannaBneHHbIn MeTann
NPOBONOKMN HAKC lasnpowm | TpaHcHeTb HUL ABS BV DNV GL LR RS
(avameTpbl) «MocTbi»
OK Autrod 12.10
OK Autrod 12.20 3.0; 4.0
OK Autrod 12.22 | 2.0; 2.5; 3.0; 3Y400M | 3Y40M | [l YAOM | 3Y40M | 3Y40M
3.2,4.0;5.0
TunnyHbIE CBONCTBA HaNMaBneHHOro MeTanna nocne ceapku (6e3 TO):
Mapka npoBoOnoku XumMmunuyecknn coctaB MexaHun4yeckue cBoMCTBa
(] Si Mn o [MNa] | o, [MNa] S [%] T[°C] KCV [Ox/cm?]
OK Autrod 12.10 0,04 0,30 1,10 360 440 30 0 150
-20 60
OK Autrod 12.20 0,05 0,30 1,50 410 500 30 0 150
-20 128
-30 63
OK Autrod 12.22 0,05 0,40 1,50 415 510 30 0 125
-20 88
-30 63
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Mapka MpoBonoka HannaBneHHbIn meTann
NpPOBOJIOKK HAKC [asnpom | TpaHcHedTs | HUL, ABS BV DNV GL LR RS
(amametpsl) «MocTbI»
OK Autrod 12.10
OK Autrod 12.20 3.0;4.0
OK Autrod 12.22 | 2.0; 2.5; 3.0;
3.2;4.0;5.0
OK Autrod 12.30
TunuyHble CBOWCTBA HannaBneHHoro MeTanna nocne ceapku (6es TO):
Mapka npoBonoku Xumnyeckun coctas MexaHun4eckune cBoncTBa
C Si Mn o [MNa] | o [MMa] & [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.10 0,06 0,80 1,20 450 540 25 +20 63
0 38
OK Autrod 12.20 0,07 0,80 1,50 510 610 25 +20 100
0 75
-18 50
OK Autrod 12.22 0,07 0,90 1,50 530 610 24 +20 75
OK Autrod 12.30 0,08 0,70 1,75 540 550 25 +20 125
0 75
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OK Flux 10.87

ArnomepupoBaHHbIA KUCMbIN (OOC ANS BbICOKOCKOPOCTHOM

(mo 2 m/MWH) cBapKkv MpoBOrIOKamy HeGOomnbLUIOro AvameTpa
OTHOCWTENbHO TOHKOCTEHHbIX W3AENWIA C KPUBWM3HOW Maro-

ro paguyca. 9To ofHa M3 nocregHux paspaboTok KommaHum
OCAB. XapakTepHow 4epTor AaHHOro onoca ABMSETCH Bbl-

COKas cTeneHb CMa4ynBaeMOCTU CBapuBaeMbIX KPOMOK, 4TO

obecneynBaeT NPeBOCXOAHBIN BHELLHWI BUA, BaNIMKOB CTbIKO-
BbIX, YITIOBbIX Y HAXIECTOYHbIX LUBOB MPW BbICOKON CKOPOCTH
capkn. OK Flux 10.87 npumeHum ansi ogHO- 1 ABYXAYrOBON

CBapK1n 1 O0gMHaKoBO XOpPOLUO pa60TaeT KakK Ha NMOCTOAHHOM,

TakK 1 Ha NnepeMeHHOM TOKe. OcCHOBHbIMM 0briacTsiMu ero npu-
MEHEeHUA ABMNATCA NPOM3BOACTBO peCHMBEpPOB ANA CXaToro

BO34yxa, 6annoHoB Ans CXWXEHHOro rasa u OI'HeTyLIJVITeJ'IeVI.
dnioc otnnyaet npeBoCXoaHada oTAendemMoCTb Laka, KOTo-

pasi HeoGxoaMMa, Korda BTOPOW NMPOX0A HannasrsieTcs Ha He-

OCTbIBLUYH NOBEPXHOCTb LUBa nocrie nepesoro npoxoaa. LLBbl
q)OpMI/IpyFOTCH C WMPOKAM BaliMkoOM U nnaBHbIM Nepexoaom

K OCHoBHOMY MaTepuany. O6bluHas ToMLMHA NucTa Al BO3-

[OYLHbIX TOPMO3HbIX PECUBEPOB 1 ra3oBbix HannoHoB cocTas-
nset 2,5-3 mm. CoeanHeHus BHaxXIECT BbIMOMHSIOTCS NPOBO-
nokon guametpom 1,2-2,5 mm. [NpoBonoka gnameTpom 2 Mm

Knaccudmkauus Wnpekc HacbinHas lpaH. cocTaB
cnroca OCHOBHOCTU NMOTHOCTb
EN ISO 14174: 0,4 1,2 02-1,6
SAAR195AC
Tun dntoca ToK n nonsaApHOCTb JlerupoBaHue
AntomuHaTHO- AC, DC+ Si — cunbHO nervpyoLwuii
PYTMNOBbLIV Mn — He nerupytomn
PaCXO.D. (bﬂloca nepeHoc %Si nepekoc %Mn
(kr dontoca/Kr NPoOBOIOKN) (1,2 e hnicca 450A ii 3 cprioca
Hanpsihxenne | DC+ | AC 06 10
26 06 | 05 | o, il I
I ’ 0,2 =
30 09 | 07 | o e | 5 0
34 192 10 0,050,100,150,200,25 0,30 10 Mw—oqzmﬁm
38 1,5 1 1,3 Mpoeonoka, @ 4,0 mm, DC+, 30B,
60 cM/MuH

N MeHblue, BbinyckaeTcs B 450-KMnorpaMMoBbIX YNakoBKax
Marathon Pac, 4To 3HauMTENBHO NOBbLILLAET NPOV3BOANTENMb-
HOCTb 1 NOMOraeT CyLLEeCTBEHHO COKpaTUTbL NpocToun obopyao-
BaHWA, CBA3aHHbIE C 3ameHoi 606uH ¢ nposonokon. Cnenyet
NMOMHWTb, 4YTO Npu ncnonb3oanHun dnoca OK Flux 10.87 He
crnepyeT npeabsBnATe TPebOBaHWI K BbICOKMM 3HAYEHUSIM
yAapHON BA3KOCTW CBApHOrO LUBA.

TUNUYHBIA XMMUYECKMIA cocTaB drtoca:

ALO,+MnO 50%
CaF, 5%
CaO+MgO 5%
SiO,+TiO, 35%

Pexxumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHusa dntoca: HeT

OK Flux 10.88

ArnomepvpoBaHHbI  KUCHbIN  dontoc, obnagaroLmin  HU3KON

YYBCTBUTENBHOCTbLIO K PXKaBUMHE 1 okanuHe. B ycnoeusix, kor-
[a HeobxoaMMO MpPou3BecCTU cBapky 6e3 yaaneHus nrnoTHon

OKamnMHbI NN PXaBYMHbI, AaHHbLIA rtoc AenseTcs Hanbonee
noaxoAsdWmMM Ana aTon uenen. Mpy ncnonb3oBaHUM Apyrux

chntocoB GyaeT HabnodaTbCa NOPUCTOCTb U BMATUHBI Ha MO-

BepxHoCTK WwBa. bonee Toro, nokasartenu yaapHow BA3KOCTU
NO3BONSAT NPUMEHATL 3TOT PNHOC AN U3[ENUIA. paboTaroLwmnx
00 -20°C. 370T ntoc NpUroaeH Anst 04HO- U MHOTOMPOXOAHON

cBapku nucTtoB TonwmHon Ao 30 mm. OH xopolwo paboTtaeT

KaK Ha NOCTOAHHOM, TakK U Ha nepeMeHHOM TOKe U nogxoguTt
OnA CTbIKOBbIX, YIMOBbIX U HAaxXeCTOYHbIX LLIBOB. B LLUMPOKOM

Anana3oHe napamMmeTpoB CBapku obecneymBaeTcs OTNMYHOE
oTaeneHue Lwnaka, XOpOUJVIIﬁ rmagkuii wos 6e3 NOPUCTOCTH,

cnefoB OKaluHbl U NPUNUAWNX K HannasneHHOMY Balluky

1N OCTaTKOB LLUMAKOBOW KOPKM B OKOJIOLIOBHOW 30He. ®ntoc
OK Flux 10.88 pekomeHayeTcs Ans TeX CErMEHTOB pbIHKA, ANS

KOTOPbIX COCTOAHME CBapuBaeMbIX I'IOBerHOCTeVI ocTaBnsdeTt

Xenatb nyJlero. Hanpymep, oH Hallen NpUMEHeHUe B rpax-
[aHCKOM CTpOWTeNbCTBE, MPomn3BoacTee 6anok, a Takke B Cy-
[OCTPOEHWMN U TPAHCNOPTHOM MaLLMHOCTPOeHUH. Kpome Toro,

Knaccudmkauus WHpeke HacbinHas IpaH. cocTaB
cnroca OCHOBHOCTU NNOTHOCTb
EN ISO 14174: 0,7 1,2 0,2-1,6
SAAR189AC
Tun dontoca ToK 1 nonsApHOCTb JlernpoBaHue
AntomuHaTHO- AC, DC+ Si —nervpytowni
pyTUNOBbLIV Mn — cunbHO nervpyownii
PaCXO.D. C*)J'Ifoca nepeHoc %Si nepeHoc %Mn
(kr dprirocal/kr NPOBONOKM) ;Z ko prioce wA | s Grioca
Hanpsbkenne | DC+ | AC 0s 18
14
26 0,6 0,5 s; oA 10 \450A
' 06
30 0,9 | 0,7 | 99 Y512 mmomonare 02] - TR0A
34 12 10 0,05 0,10 0,15 0,20 0,25 0,30 02 0510 - L‘;”"“;Q"“
38 1,5 | 1,3 Mpoeonoka, @ 4,0 mm, DC+, 30B,
60 cm/mMyH

6rnarogaps BbICOKOW CTOMKOCTU K MOPUCTOCTU, 3TOT (OItOC XO-
POLLO MOAXOAUT ANA CBAPKM U YACTLIX JINCTOB.
TUNWMYHBIN XMMUYECKUIA coCcTaB dhnitoca:

ALO#MNO  50%
CaF, 10%
CaO+Mg0 5%

Si0,+TiO,  30%

Pexumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus drtoca: HeT

PekomeHpgyemble coyetaHmusa OK Flux 10.88/npoBonoka

PekomeHpgyemblie coyeTtaHus OK Flux 10.87/npoBonoka

Knaccudgukaumm:
Mapka npoBOMOKMU MpoBonoka HannaBneHHbIn meTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.10 S1 EL12 S 38 0 AR S1 F6AZ-EL12 He knaccudmumMpoBaH
OK Autrod 12.20 S2 EM12 S422AR S2 F7A0-EM12 He KknaccuduumpoBaH
OK Autrod 12.22 S28i EM12K S 42 2 AR S2Si F7A0-EM12K F6PO-EM12K
OpobpeHrs NPOBOMOK UMW HannaBeHHOro MeTanna:
Mapka MpoBonoka HannaBneHHbIn meTann
NPOBOJIOKU HAKC lasnpom | TpaHcHedTs | HUL, ABS BV DNV GL LR RS
(amametpsl) «MocTbi»
OK Autrod 12.10
OK Autrod 12.20 3.0;4.0
OK Autrod 12.22 | 2.0; 2.5; 3.0; 3Y400M | 3Y40M | Il YAOM | 3Y40M | 3Y40M
3.2;4.0;5.0
TunuyHble CBOWCTBA HannaeneHHOro MeTtanna nocne ceapku (6es TO):
Mapka npoBonoku Xumunyeckum coctaB MexaHuyeckne cBoMCcTBa
Cc Si Mn o [MNa] | o [MMa] S [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.10 0,05 0,60 1,70 400 470 30 0 75
OK Autrod 12.20 0,05 0,60 1,80 430 520 25 0 113
-20 88
OK Autrod 12.22 0,05 0,70 1,80 440 510 26 0 113
-20 75

Knaccudukauum:
Mapka npoBonoku MNMpoBonoka HannaBneHHbIn MeTann
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
OK Autrod 12.10 S1 EL12 S 35AAR $1 F6AZ-EL12 F6PZ-EL12
OK Autrod 12.20 S2 EM12 S 42 AAR S2 F7AZ-EM12 F6PZ-EM12
OK Autrod 12.22 S28i EM12K S 42 AAR S2Si F7AZ-EM12K F6PZ-EM12K
OpobpeHnsa NpPOBOMOK UM HanMaeBneHHOro MeTanna:
Mapka MpoBonoka HannaBneHHbI MeTann
NPOBONOKK HAKC [asnpom | TpaHcHedPTb HWL ABS BV DNV GL LR RS
(onmametpsl) «MocTbi»
OK Autrod 12.10
OK Autrod 12.20 3.0;4.0
OK Autrod 12.22 | 2.0; 2.5; 3.0;
3.2;4.0;5.0
TunNuyHbIe CBOWCTBA HanaBneHHOro metanna nocne ceapku (6e3 TO):
Mapka npoBonoku Xumunuecknn cocrtas MexaHu4yeckue cBoucTBa
Cc Si Mn o [MNa] | o [MNa] & [%] T [°C] KCV [Ox/cm?]
OK Autrod 12.10 0,05 0,80 0,60 370 470 25 +20 63
0 31
OK Autrod 12.20 0,05 0,80 1,00 440 520 25 +20 63
0 31
OK Autrod 12.22 0,05 0,90 1,00 440 550 25 +20 63
0 31
58

59




2. MaTepMaﬂbl HU3KoJsernpoBaHHble ANA CBAPKN KOHCTPYKLUUOHHbIX
HU3KoJ1IermpoBaHHbIX cTaneu NoBbILWEHHON MPOYHOCTU U BbICOKOMPO4YHbIX.

2.1. 3ﬂeKTpOp,bl Ansa cBapkn HU3KOoJNermpoBaHHbIX KOHCTPYKUMNOHHbIX cTaneun noBbIWEHHOMN
MPOYHOCTU N BbICOKOMPOYHbIX cranemn.

Knaccugpukayuu HannaesieHHo20 Memarsia 8 coomeemcmeuu co cmaHdapmom:
* 'OCT 9467-75

9| |1 A

hakynbTaTBHO

3 — anekTpog

1 — MHOEKC, onpefensLWni MeXaHNYeCKe CBOMCTBA HaMNMaBeHHOro MeTarnna u cogepxaHune B HEM cepbl U
docopa

A — nupgexc, yKa3bIBal0LLI,VIl7I Ha TO, YTO HanmaeBneHHbIN MeTann obnagaeT NOBbILUEHHLIMW NITACTUYECKMMU CBOMCTBAMM

COBOKyHHOCTb MeXaHM4YeCKUX CBOMCTB M XMMMUUYECKOro cocTaBa HannaBrieHHOro Metanna

Tun MexaHu4yeckue cBOMCTBa HaMMNaBeHHOro MeTanna CopepxaHue B HannaBneHHOM
anekTpoaa npu 20°C (He meHee) metanne, % (He 6onee)
Mpeaen npovHoCcTH OTHOCUTENbHOE YpapHas BaskocTb KCU,
o, krc/mm? (MMa) yanvHeHve 5, % kr-m/cm? (IOx/cm?) S P
350A 50 (490) 20 13 (127) 0,030 0,035
355 55 (539) 20 12 (118) 0,030 0,035
360 60 (588) 18 10 (98) 0,030 0,035
370 70 (686) 14 6 (59) 0,030 0,035
385 85 (833) 12 5 (49) 0,030 0,035
3100 100 (980) 10 5 (49) 0,030 0,035
9125 125 (1225) 8 4 (39) 0,030 0,035
9150 150 (1470) 6 4 (39) 0,030 0,035

* ISO 2560:2009, a makxe udeHmu4Hbix emy EN ISO 2560:2009 u 'OCT P ACO 2560:2009

(Ons anekmpodoe ¢ npedesiom mekydyecmu 0o 500 MlMa eknro4yumersibHo)
Knaccudmkauuio cm. B pasgene 1.1. «OnekTpoabl AN CBapKM YrnepoaucTbiX U HU3KONErMpoBaHHbIX CTanem»
Ha cTp. 18

* ISO 18275:2011 (Ans1 anekmpodoe ¢ npedesiom meky4yecmu 6osiee 500 Mlla)
ISO 18275-A |: | E 1 2 3 B T 4 5 H 6

daKynbTaTBHO

ISO 18275-A — cTangapT, CornacHo KOTOPOMY NMPOM3BOANTLCS Kriaccudmkaums
E — anexkTpoa NOoKpbITLIN 15 pyYHOW AYrOoBOW CBapKU

1 — HOekc, onpeaensioLniA NPOYHOCTHBIE M NNacTUYECKME CBOMCTBA HaMMaBneHHoro MeTanna cornacHo 1ab.1A
ctaHgapTta ISO 18275

MpoYyHOCTHbIE U NNacTUYEeCKNE XapaKTePUCTUKUN HamnaBfieHHOro MeTanna

WHpekc | MnHumanbHoe 3HadveHune npegena | [lnanas3oH 3HavyeHun npegena MuvHUManbHbIe 3Ha4YeHNs
Tekydectn, MlMa npo4yHocTtun, Mlla OTHOCUTENBHOTO yAnuHeHus, %
55 550 610...780 18
62 620 690...890 18
69 690 760...960 17
79 790 880...1080 16
89 890 980...1180 15

2 — yHOeKc, onpeaensitoLLNn NopPOor XnaaHONOMKOCTI HannaBneHHoro MeTanna cornacHo 1ab.2A
crtaHgapta ISO 18275
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3HauyeHus1 TemnepaTyp, Npu KOTOPbIX rapaHTUpyeTca pabora yaapa KV He meHee 47 [x

WHaekc Temnepatypa. °C

z He pernameHTupyeTca
+20

o Noo|a|bhlwIdMNO|D
1
oS
o

3 — MHOeKc, onpeaensarLLNA XMMUYECKAA COCTaB HamnaBneHHoro metanna cornacHo 1ab.3A ctaHgapta ISO 18275

B — nHagekc, onpegensitowmii TUMN NOKPbITUS ANEKTPOAa Kak OCHOBHbIV (OpYyrve TuMbl MOKPbITUMA SNeKTPOoaoB AN 9TUX
cTanew AaHHbIM CTaHOAPTOM He NPeayCMOTPEHbI)

T — MexaHW4eckne CBOMCTBA HamnsiaBNeHHOro MeTarsa pernaMmeHTMpyoTcs nocre TepMoobpaboTku Mo pexmnmy
560-600°C B TeueHne 60 MUH.

4 — nHAekKc, onpeaensowmin k0adMULMEHT HanNaBku anekTpoaa (OTHOLLUEHWE Beca HanmnaeneHHoro MeTanna K Becy
N3pacxofgoBaHHOIO CTEPXKHSA), POA, U MONSAPHOCTb NPUMEHSIEMOTO Toka cornacHo Tab.5A ctangapta ISO 18275

MHpekec KoadpcprumeHT Hannasku K, % Poa Toka n nonapHocTb
1 K.=105 nepeMeHHbIN, NOCTOAHHbIN - obpaTHas (+)
2 NOCTOSIHHBIN
3 105<K <125 nepeMeHHbIN, MOCTOSHHbIN - obpaTHas (+)
4 NOCTOSIHHbIN
5 125<K <160 NMepeMEHHbIN, NOCTOSAHHBIN - obpaTHast (+)
6 NMOCTOSIHHBIN
7 K.>160 nepeMeHHbIN, NOCTOSIHHLIN - obpaTHas (+)
8 NOCTOSIHHBIN

5 — nHaeKc, onpeaensoLLMin NPOCTPAHCTBEHHbIE NMOMOXEHUs CBapKW, NSt KOTOPbIX NPeaHa3Ha4YeH 3NeKTPo CornacHo
Tab.6A ctaHgapta ISO 18275

WHoeke [MonoxeHne LWBOB Npu cBapke
1 Bce (PA, PB, PC, PE, PF, PG)
2 Bce, kpome BepTukanbHoro ceepxy BHu3 (PA, PB, PC, PE, PF)
3 HwKHWe CTbIKOBbIE LBbI, HYXHWE B NogoyKy u B yron (PA, PB)
4 HwxHee (cTblkoBble 1 BanvkoBble WBhbl) (PA)
5 HwXHVe CTbIKOBbIE LIBbI, HYXKHUE B NOAOYKY M B YTon, BepTuKanbHbIv ceepxy BHU3 (PA, PB, PG)

H — gnddyanoHHo cBoOOaHbIN BOJOPOL,
6 — uHgekc, onpegensaoLwnin cogepxaHne anddysmoHHoro sogopoda B 100 r HannaBneHHOro Metanna corfnacHo
Tab.7 ctaHgapta ISO 18275

NHoekc mn Bogopoga Ha 100 r metanna
5 <5,0
10 <10,0
15 <15,0
* SFA/AWS A5.5/A5.5M:2006
AWSAS55 :|E| 1|2 M - 3 H| 4 5
06s3aTenbHO HanM4ne OfHOro U3 CUMBOIOB akynbTaTuBHO
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AWS A5.5 — cTtangaprT, cornacHo KOTOpPOMY NPOM3BOANTCA Knaccudukaums

E — anexkTpoa NOoKpbITLIN A5 pyYHOW AYyroBOW CBapKU

1 — nHAekc, onpenensLLmMii NPOYHOCTHbLIE CBOMCTBA HaMMaBleHHOro MeTanna cornacHo T1ab.3 ctangapta AWS

A5.5/5.5M
Mpo4YyHOCTHbIE XapaKTePUCTUKU HanfaBneHHOro Metasnna
WHaekc | MuHumanbHoe 3HaYyeHue npegena npoYHoCTy, MwuHuManbHOe 3HayYeHne npegerna TekyyecTy,
byHT/Arorim? (MMa) dyHT/Aronm? (MMa)
70 70 000 (483) 57 000 (393)
80 80 000 (556) 67 000 (462)
90 90 000 (621) 77 000 (531)
100 100 000 (689) 87 000 (600)
110 110 000 (758) 97 000 (669)
120 120 000 (827) 107 000 (738)

2 — B KOMOMHaUMKM C MHAEKCOM 1, onpedensieT TUM NOoKPbITUS, POA TOKa U MOMSIPHOCTb, NPOCTPAHCTBEHHOE MOOXEHNE
LUBOB Npw CBapke cornacHo Tab.1, BENUYMHY OTHOCUTENBHOMO YASIMHEHMS! HAMMaBNEHHOro MeTarnna cornacHo T1ab.3,

3Ha4YeHNs mopora xrnagHoONMoOMKOCTU 1 TeMNepaTypbl, NMPU KOTOPbIX AaHHOe 3HaveHne KV pernameHTupyeTcst cornacHo
Tab.4, cogepxxaHue Bnarv B NoKpbITUM cornacHo 1ab.11 craHaapta AWS A5.5/5.5M.

M - MHOEKC, yKa3bIBaIOLIJ.I/IVI, 4yToO ,D,aHHbIVI ANeKTpo4 BOEHHOIo HadHa4vyeHuna C NoBbILLEHHbIMUA MeXaHNYeCKUMU
XapakKTepucTtnkamm HanmnaeleHHoro metanna (CBOVICTBa N XapaKTepUCTUKN HannaBleHHOro Metanjia oroBopeHbl

OTAENbHO).

3 — nHAekc, pernameHTMpyrou.l,Mﬁ XUMUYECKUIA COCTaB HannaBneHHOro MeTansna cornacHo tab.2

craHgapta AWS A5.5/5.5M.

H — anddysmoHHO cBOGOAHLIN BOOOPOS

4 — nHpekc, onpegensowmin cogepxanune gudpdysnoHHoro sogopoda B 100 r HannaBneHHOro MeTasna CorfiacHo

Tab6.12 ctangapta AWS A5.5/5.5M.

NHpekc mn Bogopoaa Ha 100 r metanna
4 <4,0
8 <8,0
16 <16,0

5 — nHgekc R B coyeTaHun ¢ ABymMs npeablayLLiMMn MHAEKCaMN Ha AaHHOW NO3ULIMK YKa3blBaeT Ha TO, YTO AMNeKTpos
obnagaeT NoBbILEHHONW BNAroCcTOMKOCTLIO cornacHo Tab.11 ctaHgapta AWS A5.5/5.5M.

Mapka, TMn NOKpbITUSA, onucaHue

Knaccudukauun

TUnNuyYHbIe XapakTepUCTUKU
HannaBneHHOro MeTanna

u opoGpeHus Xumunyeckum MexaHu4yeckue
cocTaB, % cBoMcCTBa

OK 48.08 EN ISO 2560-A: C 0,06 0, 2460 MMMa
TWN NOKPBLITUS — OCHOBHOE E4651NiB32H5 Mn 1,20 o, 600 Mra
YHuBepcanbHbIi NeKTPoa, NpeaHa3HayYeHHbI AN CBapKu S'. 0,40 5 26%
N30ENWIN U3 KOHCTPYKLMOHHBIX HA3KONErMpPOBaHHbLIX cTanei AWS A5.5: ET018-G Ni 0,85 KCV: .
C pacyeTHoOll TemnepaTtype akcnnyaTtauun Ao -50°C, korga X max 0,020 | 200 fx/cm? npu —20°C
HEBO3MOXHO U3BexaTb BLICOKMX HanpshkeHuii B ceapHom | [ OCT 9467: 350A S max 0,015 | 163 [Lx/cm? npu '4000
WBe, Taknx kak ocLLOPHbIE U Apyrve 0cobo oTeeTcTBeH- | (YCTIOBHO) 125 Ix/em? npm -50°C
Hble KOHCTPYKUMW. OnekTpodbl OTNMYatTCs OYeHb XOpO-
LIMMW CBAPOYHO-TEXHOMornyeckumu caovicteamu. MNokpbl- | HAKC:

TMEe XapakTepu3yeTcsi MOBbILLIEHHOW BNaroCTOMKOCTbIO, a
HannaeMneHHbIN MeTann npeaernbHO HU3KMM codepKaHnem

@ 2.5;3.0;4.0; 5.0 mm

MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkaumm

TuUnuYHble XapaKTepUCTUKN
HannaBrieHHOro Metanna

anddysnoHHo cBoboaHOro Bogopoaa. Anektpoapl npownu | ABS: 3YH5

UCMNbITaHWS Ha TPELLEHOCTONKOCTb (BA3KOCTb pa3pyLuenns) | DNV: IV Y40H5

npu ctatnyeckom HarpyxeHum (CTOD-TecT). GL: 4YH5

Tok: ~/ = (+ /=) LR: 4Y40H5

lMpocTpaHcTBEHHbIE NONOXeHWsa nNpu ceapke: 1, 2, 3,4, 6 RS: 4YH5

HanpsipkeHue xonocTtoro xoga: 65B

Pexwvmbl npokanku: 330-370°C, 2 yaca

FILARC 76S EN ISO 2560-A: C 0,055 0, 2460 Mla

THN NOKPBLITUS — OCHOBHOE E 46 6 Mn1INiB 32 H5 Mn 1,60 o, 530 Mrla

OnekTpoa, obecneunBaroLLmMiA BbiCOYaLLNE MracTuyeckme S', 0,35 02 22%
AWS A5.5: E7018-G Ni 0,80 KCV:

XapaKTepUCTUKM HanmnaBneHHOro MeTanna, npegHasHavyeH-
HbI AN cBapku, opLIOPHBIX U APYrMX 0cob0 OTBETCTBEH-
HbIX KOHCTPYKLMI, C pac4eTHOW TemnepaTypon 3Kcnrya-
Tauun ao -60°C M3 TONCTOCTEHHbLIX HU3KONErMpoBaHHbLIX
cTanen, Kak ¢ nocriegytoLlenn TepmoodpaboTkon cBapHOro
coeanHeHs1, Tak 1 6e3 Hee. B HannaBneHHoM MeTarnne ra-
paHTUpyeTCs NpeaernbHO HU3Koe coaepkaHne AndYy3MOoHHO
cBobogHoro Bogopofda. Hebonbluoe konmyecTBO Lifaka
MO3BOSISIET NErKO BbINOMHATL CBAPKY KOPHEBBIX NPOXOA0B C
opmMMpoBaHMeEM KadecTBeHHoro obpaTtHoro Banuvka. Kop-
HEBOW MNpoxof MpeanovYTUTENbHEE BbIMOMHATL Ha MOCTO-
SIHHOM TOKe npsiMovi nomnsipHocT. CBapKy pekoMeHayeTcs
BbIMOMHATbL HA NPeAenbHO KOPOTKOW Ayre, Npu 3ToM Jomny-
CKaloTCsl MeANeHHble nonepeyHble konebaHus. AnektTpoabl
MPOLLNN UCTbITaHUSI HA TPELLEHOCTONKOCTL (BA3KOCTb pas-
pyLueHus) npu ctatudeckomM HarpykeHun (CTOD-TecT).
Tok: ~/ = (+/-)

[MpocTpaHCcTBEHHbIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 6
HanpspkeHune xonoctoro xoga: 65B

Pexxumbl npokanku: 330-370°C, 2 yaca

FOCT 9467: 350A
(ycnosHO)

ABS: 3YH5 (-60°C)
BV: 3YH5

DNV: Il YH5

GL: BYH5

LR: 5Y42H5

P max 0,020
S max 0,015

188 [x/cm? npu -20°C
75 Ox/cm? npu -60°C

NMOMOXEHUN «BEepTUKanb Ha CMyCK» KOPHEBbIX, 3arofHs-
IOWMX 1M 0bNMLOBOYHBLIX MPOXOAOB AN TpybonpoBoaoB
knacca npoyHoctn API 5L X52-X60. MpumeHeHne aaHHbIX
3MNEeKTPOAOB MO3BOMSET 3HAYUTENBHO MOBLICUTL MPOU3BO-
ONTENbHOCTb Y CHU3UTb YAernbHOe TENNOBMNOXEHNe, B CpaB-
HEHWU C aneKkTpodamu, npegHasHayeHHbIMU A5 CBapku B
NOMOXeHUN «BepTMKanb Ha nogbeM». [lyra npu cBapke ner-
KO KOHTponupyetcs, obnagaer rnybokum nponnasneHnem,
CBapoyHas BaHHa ObICTPO KpUCTannmM3yeTcs, LUMaK Nerko
oTaensietca. [aet xopowuve pesynsratbl Jae npy MrAoxo
NOAOrHaHHbIX KPOMKaX.

Tok: = (+)

lMpocTpaHcTBEHHbIE NoNoXeHus npu ceapke: 1, 2, 3,4, 5, 6
Pexxumbl npokankun: npokanka HexenaTernbHa

[OCT 9467: 350
(ycnosHO)

P max 0,025
S max 0,025

1 ofobpeHus XumMmunyeckum MexaHuyeckune
cocTtas, % cBoWCTBaA
Pipeweld 7010 Plus EN ISO 2560-A: c 0,07 o, 480MmMa
TUN NOKPLITUSA — LIENMIoNo3Hoe E422C21 Mn 1,20 g, 572 Mrla
Aensetcs Gonee coBpemeHHOWN pa3paboTkov anekTpoaa ] S'_ 0,15 5 _27 %
Pipeweld 7010. Pa3paboTtaHbl Ans CBapkM B OCHOBHOM B AWS A5.5: E7010-P1 Ni 0,40 KCV:
Mo 0,25 75 Ox/cm? npu -20°C

>34 [Ox/cm? npu -30°C

Pipeweld 8010 Plus

Tvn NOKpLITUA — Llennono3Hoe

fABnsietcss Gonee coBpemMeHHON pa3paboTkow anekTpoaa
Pipeweld 8010. Pa3paboTtaHbl Ans CBapkM B OCHOBHOM B
MONOXEHNN «BepTUKamnb Ha CMyCK» KOPHEBbIX, 3anoriHs-
oKX M OBMMUOBOYHBLIX MPOXOAOB Ansi Tpybonposodos
knacca npoyHoctn API 5L X60-X70. MNpumeHeHne faHHbIX
3MEeKTPOAOB MO3BONSAET 3HAYUTENBHO MOBbLICUTHL MPOU3BO-
OWTENbHOCTb U CHU3UTb YAENbHOE TEMMOBIIOXKEHNE, B CpaB-
HEHWU C anekTpoAamu, nNpegHa3HayYeHHbIMU AN CBapku B
MONoXeHnn «BepTMKanb Ha nogbem». [lyra npu ceapke ner-
KO KOHTponupyeTcs, obnagaet rnybokMm nponnasneHnem,
CBapoYHas BaHHa ObICTPO KPUCTannmuayeTcsi, Lnak Nerko
otaensietcs. [JaeT xopolme pesynbraTbl Aaxe Npu nnoxo
NOZOrHaHHbIX KPOMKaX.

Tok: = (+)

[MpocTpaHCcTBEHHbIE MonoxeHus npu ceapke: 1, 2, 3,4, 5, 6
Pexxmmbl npokanku: npokanka HexxenaTtenbHa

EN ISO 2560-A:
E463 1NiC 21

AWS A5.5: E8010-P1

FOCT 9467: 350A
(ycnoBHO)

C 0,08
Mn 0,70
Si 0,15
Ni 0,80
Mo 0,35
P max 0,030
S max 0,030

o, 530 MMa

o, 625Mra

5 23%

KCV:

100 Ox/cm? npu -20°C
75 Ox/em? npu -30°C
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TuUnuyHble XapakTepucTUKU

TUnNuyYHbIe XapakTepUCTUKU

Knaccmd)y"(auwm HannaBrieHHoOro Metarnna
Mapka, TMn NoKpbITUsI, ONUcaHne —
1 ofobpeHus XumMmunueckum MexaHu4eckue
cocTaB, % cBoMcCTBa
OK 73.79 EN ISO 2560-A: C 0,055 o, 520 MMa
TUN NOKPLITUSA — OCHOBHOE E4663NiB12H5 Mn 0,60 o, 680 Mra
OneKkTpo No3BONALLMIA BbIMOMHATL CBapKy, Kak Ha nepe- S'. 0,35 5 26%
MEHHOM, TaK W Ha MOCTOSIHHOM Toke Mio6oii NoONAPHOCTMY, AWS A5.5: E8016-C2 | Ni 3,50 KCV: i
nervpoBaHHbiit 3,5% Ni 1 oBecneunBatoLLmii BbicoYaiiLLIe P max 0,020 | 200 fx/cm? npu —60°C
3HauYeHUs yAapHO BSIBKOCTW Mpu Temnepatypax akcnny- | | OCT 9467: 360 S max 0,020 | 243 [hx/cm? npu '95°C
ataumm o -101°C. MpenHasHadeH Ans ceapku emkocter | (YCIOBHO) 44 [x/cm? npn -101°C
AN XpaHeHWs! CXKUXKEHHbIX ra3oB, TakMX Kak yrmekucrnoTa u
3TaH, XMMu4yeckoro obopyaosaHus, a Takke gpyrux aHano- | DNV: V YH10
TMYHBIX KOHCTPYKUMIA. B HannaBneHHom metanne rapaHTu- | GL: 6Y46H10
pyeTcsa npefenbHO HU3Koe codepkaHue andy3noHHo cBo- | RS: 5Y46H10

6opgHoro Bogopoaa.

Tok: ~/ = (+/-)

[MpocTpaHCTBEHHbIE NonoxeHns npu ceapke: 1, 2, 3, 4, 6
HanpsipkeHue xonocTtoro xoga: 65B

Pexwvmbl npokanku: 330-370°C, 2 yaca

MTTI-03

Twun NOKPbLITUS — OCHOBHOE

OneKTpoabl NpefHa3Ha4YeHbl NPEMMYLLECTBEHHO A1 CBap-
KM 3anosHsIWNX U 0BNULOBOYHOIO CrOEB MOBOPOTHbLIX U
HEMOBOPOTHbIX CTbIKOB TPYOONPOBOAOB B MOSIOXEHNMN BEp-
TMKanb Ha nogbem knacca npodyHoctn K55-K60 (API 5L
X60-X70), a Takke OPYrMX OTBETCTBEHHbIX KOHCTPYKLWIA
HOopMaTUBHBLIM NpegenomM npovHocTn ot 539 go 589 Mlla.
Tok: = (+)

[MpocTpaHCcTBEHHLIE NONOXEHNA Npu cBapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 360-400°C, 60 MuH

FOCT 9467: 360

MOCT P NCO 2560-A:
E 464 1NiMoB 22 H10

AWS A5.5: E8015-G

HAKC: @ 3.0; 4.0 mm
BHWWIMa3

RS: 3Y40HH

C 0,06
Mn 1,10
Si 0,45
Ni 0,70
Mo 0,40

P+S max 0,035
P max 0,025
S max 0,025

o, 2460 MMNa

o, 2590 MMa

5222%

KCV:

2120 Ox/cm? npu
+20°C

=59 [x/cm? npu -40°C
KCV:

2130 x/cm? npu +20°C
250 Dx/cm? npun -60°C

Mapka, TMn NOKpPbLITUSA, oNUcaHue Knaccudpmkaumn HannasnenHoro meranna
’ ’ 1 opnobpeHus XuMmundeckuii MexaHunueckue
cocTtaB, % cBoWcCTBa
OK 73.08 EN ISO 2560-A: C 0,06 o, 500 Mrla
TWN NOKPBLITMS — OCHOBHOE E465ZB32 M.n 1,00 o, 590 MMa
Ni-Cu nernpoBaHHbIe anekTpoAbl, NPeAHa3Ha4YeHHble Ang S'. 0,30 5 21%
cBapKM cTaneil CTOWMKMX K aTmoccepHoit koppoaun Tuna | AWS AS5.5:E8018-G | Ni 0,80 KCV: .
COR-TEN, Patinax, Dillicor. HannasnenHbi Merann o6na- Cu 040 200 fixiem” npu -20°C
[12eT NOBbILIEHHON CTOMKOCTbIO K Koppoaun B cnaboarpec- | | OCT 9467: 350A P max 0,020 | 163 [Ix/cw* npu '49 C
CMBHBIX Cpeaax, Takux kak Mopckast Boaa v npu koHTakTe ¢ | (YCNOBHO) S max 0,020 | 88 Dx/cm? npu -50°C
BbIXTIOMHBLIMMW ra3aMy C BLICOKM COAePXaHNEM CEPHUCTBIX
coeauHeHni. [OaHHble anekTpoabl Takke pekomenayertcs | ABS: 3YH5
NPUMEHATb ANA CBAPKN MOCTOBbLIX KOHCTPYKLMIA 1 kopriycoB | BV: 3YH10
CydoB, U3roTaBnMBaeMblX U3 HU3KonermpoBaHHbIX ctanen | DNV: Il YH10
noBbILWEeHHON npoyHocTy Tuna 10XCHO n 15XCHM, koTo- | GL: 3YH15
pble Takke obrnagarT NOBbILEHHOW CTOMKOCTbIO K atMoc- | LR: 3YH15
depHoI Koppo3uw. RS: 3YH10
Tok: ~/ = (+/-)
MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6
HanpspkeHne xonoctoro xoaa: 65B
Pexvmbl npokanku: 330-370°C, 2 vaca
OK 74.65 N EN ISO 2560-A: C max 0,08 Mocne cBapku
THN NOKPBLITMS — OCHOBHOE E4637ZB42 Mn 1,40 o, 2460 MMa
HunakonermpoBaHHbI aneKkTpod, paspaboTaHHbIi B COOT- Si 0,30 o, 640 Mrla
BeTCTBMM C TpeboBaHuamu ctaHgapta RCC-M. 3nektpog AWS AS.5: Ni 0,80 5 =20%
npenHasHayYeH Ans ceapky Cocyaos paboTarolmx noa aas- E8018-G H4 Mo 0,40 KCV: .
MeHNeM M3 HU3KOMErMpoBaHHbIX CTaneil B aTOMHOW SHep- X max 0,012 | 163 [hx/cm? npn +°20 C
retnn. Copepxkanie Bnari B obmaske, HenocpeacteenHo | [ OCT 9467: 355 S max 0,008 | 140 [bx/cm? npu 0°C
MOCe BCKPLITUS BaKyyMHOW ynakosku samepeHHoe npu | (YCTIOBHO)
Temnepatype 1000°C, He npeBbiwaet 0,15%. O6maska oT- Mocne
NMYAETCS1 HN3KOW CKITOHHOCTBIO K HacbILLeHVo Brarv. Mpu TepM°°6°pa6°TK”
OTHOCMTENLHO BRaxHOCTK Bo3ayxa 100% AonyckaeTca Ux 585-615°C, 16 4acos
XpaHeHWe BHe TepMmoneHana B TeyeHne 3-x 4acos, a npu o, 2460 Mla
60% [o 24-x YacoB, Npy 3TOM CoaepXxaHue Bnarv B oomas- o, 640 Ma
ke He npesbicuT 0,4%. Brarogapsi 3ToMy B HannasneHHoM 6 220%
MeTarsne coaepXuTcs npeaensHO HUBKOEe KONMYecTBOo And- KCV: .
y3noHHo cBoBGoaHoro Bogopoaa. CopepxaHue B Hannae- 163 [bx/cm? npu +°20 C
ke BpedHbIX NpUMecell, Takux kak (ocop v cepa, Takke 140 Lox/em? npu 0°C
cBeaeHo K MuHUMymy. Tepmudeckas obpaboTka CBapHOro
COEMHEHNSI HE CHUXAET MexaHW4ecKUX CBOWCTB Hamnnae-
NEeHHoro MeTanna.
Tok: = (+)
[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 73.68 EN ISO 2560-A: C 0,06 o, 520 MMa
THN NOKPBLITMS — OCHOBHOE E 46 6 2NiB 3 2 H5 M.n 0,90 o, 610 MlMa
OneKTpoA, NO3BOMSIOLLMIA BLINOMHATL CBAPKY, Kak Ha nepe- Si 0,40 5 26%
MEHHOM, TaK 1 Ha MOCTOSIHHOM TOKe 06paTHO NOMAPHOCTY, AWS A5.5: E8018-C1 | Ni 2,50 KCV: .
nervpoBaHHbiit 2,5% Ni n obecrneumsaroLLmin BicoYaniume P max 0,020 | 131 Ox/cm? npu -60°C
[OCT 9467: 355 S max 0,020

nnacTU4ecKMe XapakTePUCTVKN HamnmaBreHHoro metanna.
MpenHasHayeH Ans cBapkn MOPCKMX U LWenbgoBbIX HedTe-
rasoBbix Nnatopm, a Takke gpyrmx ocobo OTBETCTBEHHbIX
KOHCTPYKUMIA, C pacyeTHON TemnepaTypomn 3KCnnyaraumu
po -60°C. B HannaBneHHOM MeTarnne rapaHTupyeTcs npe-

(ycnoBHO)

HAKC: @ 3.2 mm
ABS: 3Y400H5

OK 74.70

Tun NOKPbLITUA — OCHOBHOE

OneKTpoabl NpefHa3Ha4YeHbl NPEMMYLLECTBEHHO AN CBap-
KM 3amnofHsALWMX U 0GNULOBOYHOIO CrOEB HEMOBOPOTHbLIX
CTbIKOB TPy6ONPOBOAOB B MOMOXEHUM BEPTMKAmb HA NOAb-
eM krnacca npodHoctu API 5L X60-X70, a Takke Apyrux ot-
BETCTBEHHbIX KOHCTPYKLMUA HOPMATUBHBLIM NPedenom Teky-
yecTtn go 500 MIa BKMOUYUTENBHO.

Tok: = (+ /=)

[MpocTpaHcTBEHHLIE NONOXEHUA Npu cBapke: 1, 2, 3,4, 6

MOCT P NCO 2560-A:
E504ZB42H5

EN ISO 2560-A:
E504ZB42H5

AWS A5.5: E8018-G

FOCT 9467: 355

HAKC: @ 3.0; 3.2;

C 0,08
Mn 1,45
Si 0,40
Mo 0,40

P max 0,015
S max 0,015

o, 540 MMNa

o, 630 Ma

S 26%

KCV:

138 Ox/cm? npu -20°C
100 Ox/cm? npu -40°C
63 Dx/cm? npn -60°C

Pexxumbl npokanku: 330-370°C, 2 yaca 4.0 mm
BHWWIMa3
TpaHcHedTb
Pipeweld 8018 EN ISO 2560-A: C 0,08 o, 540 MMa
TN NOKPbLITUS — OCHOBHOE E504ZB42H5 Mn 1,45 O 63(? Mrla
Moandukaumsa anektpogoB OK 74.70, npegHasHayeHHas Si 0,40 5 26%
AWS A5.5: E8018-G Mo 0,40 KCV:

B OCHOBHOM [Nl CBapKn KOPHEBbLIX NPOXOA0B HENOBOPOT-
HbIX CTbIKOB Tpy©OMNpOBOAOB B MOMOXEHUN BepTMKanb Ha
nogbem knacca npoyHocty oo API 5L X80. SnekTpoa Takke
MOXHO MPUMEHATLCS ANA CBapKX 3anonHALWmX 1 obnuuo-
BOYHOrO CrOEB CTLIKOB TPyOOMPOBOAOB Knacca MpoYHOCTH
API 5L X60-X70.

Tok: = (+/-)

lMpocTpaHCTBEHHbIE NonoxeHus npu ceapke: 1, 2, 3, 4, 6
Pexwvmbl npokanku: 330-370°C, 2 yaca

FOCT 9467: 355
(ycnoBHO)

HAKC: @ 3.2 mm

P max 0,015
S max 0,015

138 Ox/cm? npu -20°C
100 Ox/cm? npu -40°C
63 Ox/cm? npu -60°C

OEenbHO HU3KOoe coaepxaHne andysnmoHHo cBoboaHoro | BV: 5Y40MH5
BOAOpOAa. ANeKTpodbl MPOLUNN MUCNbITaHUs Ha TpelleHo- | DNV: V YH5
CTOWKOCTb (BSI3KOCTb paspyLUeHus) Npu cTatudeckoM Ha- | GL: 6Y46H5
rpyxeHun (CTOD-TecT). LR: 5Y42H5
Tok: ~/ = (+) RS: 5Y46MH5
MpocTpaHCTBEHHbIE NONOXeHNA npu ceapke: 1, 2, 3, 4, 6
HanpspkeHne xonocToro xoga: 65B
Pexwvmbl npokanku: 330-370°C, 2 yaca
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Mapka, TMn NoKpbITUSA, onucaHne

Knaccudmkaumm

TuUnuyHble XapakTepUCTUKN
HannaBneHHoOro meTanna

1 ogobpeHus XumMuyeckumn MexaHunuveckue
cocTtas, % cBoWCTBa
Pipeweld 8016 EN ISO 2560-A: C 0,06 0, 2500 Mra
TUN NOKPLITUS — OCHOBHOE E 506 Mn1Ni B 1 2 H5 M.n 1,65 o, 61(()) MnMa
OneKkTpoa C BENMKOENHbIMIU CBapOYHO-TEXHOMOMMYECKMMN _ S'_ 0,35 52 _22 /o
CBOWCTBaMK, obecneymBaloLmMii B HanmnaBneHHoM Croe He AWS AS5.5: E8016-G Ni 0,80 KCV:
P max 0,020 | 188 Oxx/cm? npu -20°C

6onee 1%Ni v rapaHTUpYOLLMI BLICOKWE NOKasaTenu yaap-
HOW BA3KOCTb Npu Temnepatypax go -60°C. NpegHasHaveH
NPenMyLLIECTBEHHO ANS CBapKW 3amnonHALWMX U obnvuo-
BOYHOrO CrOEB HEMOBOPOTHLIX CTLIKOB TpybomnpoBoaoB
knacca npodHoctn 0o API 5L X70 B nonoxeHuv BepTUKanb
Ha nogbem.

FOCT 9467: 355
(ycnoBHO)

HAKC: @ 3.2; 4.0 mm

S max 0,015

125 Ox/cm? npu -40°C
75 Ox/cm? npn -60°C

Mapka, TMn NOoKpbITUSA, onucaHue

Knaccudukauumn
1 ogobpeHus

TuUnNuyYHbIe XapakTepUCTUKU
HannaBfeHHOro MeTanna

Xumunyecknn

cocTtaB, %

MexaHun4yeckue
CBOMCTBA

Tok: ~/=(+/-) BHWTla3

MpocTpaHcTBEHHbIE MONoXeHusa npu ceapke: 1, 2, 3, 4, 6

HanpspkeHne xonoctoro xoga: 65B

Pexvmbl npokanku: 330-370°C, 2 yaca

FILARC 88S EN ISO 2560-A: C 0,06 o, 2500 Mrla

TUN NOKPLITUS — OCHOBHOE E 506 Mn1NiB 12 H5 M_n 1,65 o, 61?) MMa

OneKTPOoA CXOXWUI No CBOUM XapakTtepucTtukam c Pipeweld S'_ 0,35 52 22%
AWS A5.5: E8016-G Ni 0,80 KCV:

8016, HO OpPMEHTMPOBaHHbLIN Ha CBapKy OMMLUOPHBLIX W
Opyrmx ocobo OTBETCTBEHHbIX KOHCTPYKUWUIA, C pac4eTHOW
Temnepartypon akcnnyatauum o -60°C 3 BbICOKOMpPOY-
HbIX cTanen tuna S460QL1, 55F n UM aHanormyHbIx, Kak
C nocnepytoLLen TepMoobpaboTKoN CBApHOrO COEANHEHUS,
Tak n 6e3 Hee. B HannaBneHHOM MeTanne rapaHTupyeTcs
npefenbHo HWU3Koe copepxaHve Audy3nmoHHo cBoboaHo-
ro sogopoga. HebornbLuoe KonnyecTBO LWfaka No3BonsieT
Nerko BbIMOMHATE CBapKy KOPHEBbLIX NMPOXOAOB C hopMU-
poBaHMEM KayecTBeHHOro obpaTHoro Banuka. KopHeBon
npoxod npeanovYTUTENbHEE BbIMOMHATL HA MOCTOSHHOM
TOKe npsimow nonsipHocTn. CBapKy pekoMeHayeTcs BbINos-
HSATb Ha NpefenbLHO KOPOTKOW Ayre, NPy 3TOM [JOMNyCKarTCs
MeaJSieHHble nornepeYHble KonebaHus. OnekTpoabl NPOLLM
UCMbITaHNS1 HA TPELLEHOCTOMKOCTb (BA3KOCTb pa3pyLUeHuns)
npu ctatnyeckom HarpyxeHum (CTOD-TecT).

Tok: ~ /= (+/-)

[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3, 4, 6
HanpsikeHne xonoctoro xona: 65B

Pexxumbl npokanku: 330-370°C, 2 yaca

FOCT 9467: 355
(ycnosHO)

ABS: E8016-G (-60°C)
DNV: Il YH5

GL: BYH5

LR: 5Y42H5

P max 0,020
S max 0,015

188 x/cm? npu -20°C
125 Ox/cm? npu -40°C
75 Dx/cm? npun -60°C

Pipeweld 90DH

Tvn NOKPLITUA — OCHOBHOE

OnekTpoa ¢ OCHOBHOM obMa3skol, obecnevmBaroLLnin B Ha-
nnaeneHHoMm crnoe He 6onee 1%Ni, obnagatolielnn NoBbI-
LLIEHHOW BNaroCTOMKOCTbIO M pa3paboTaHHbIv cneunanbHo
0N CBapKM KOPHEBbIX, 3aMOMHSAOWMX U OBNMLOBOYHbBIX
NPOXOJ0B KOSbLEBbIX CTbIKOB MarnCTparbHbIX BbICOKOMPOY-
HbIX TpyGonposoaos knacca npoyHocT API 5L X70-X80 B
NonoXeHUn «BepTuKarnbe Ha cnycky. bnarogaps npegensHo
HU3KOMY COAEPXaHW0 BOAOPOAA HamMMaBfeHHbI MeTann
obnagaeT BbICOKOM YOAPHOW BA3KOCTbIO, MIACTUYHOCTBIO
N HWU3KOM YyBCTBMTENBHOCTLIO K 0OPasoBaHWi0 TPELLMH.
OneKkTpoA OTNMYatoT BEMUKOMENHbIE CBapOYHO-TEXHOMO-
rmyeckne CBOWCTBA M rapaHTUpOBAHHOE OTCYTCTBME CTap-
TOBOW MOPUCTOCTU. NMpUMEHEHMEe OaHHbIX 3NeKTPOAOB Mo-
3BOMSET 3HAYUTENBHO MOBLICUTH MPOU3BOAUTENBHOCTL U
CHU3UTb yAenbHOe TEenmoBOXEHNE, YTO OCOBEHHO BaXXHO
[ONS BbICOKOMNPOYHbIX Tpy6OonpoBoaoB, B CPaBHEHUU C 3EK-
Tpogamu, npegHasHayeHHbIMU AS CBApKU B MONOXEHUU
«BepTMKanb Ha NOgbEMY.

Tok: = (+)

[MpocTpaHCTBEHHbIE NONOXEHUs Npu cBapke: 1, 2, 5
Pexxwvmbl npokanku: 330-370°C, 2 yaca

EN ISO 18275-A:
E 556 Mn1NiB 4 5 H5

AWS A5.5:
E9045-P2 H4R

FOCT 9467: 360
(ycnoBHO)

C
Mn
Si
Ni
P
S

0,06
1,55
0,40
0,80
max 0,015
max 0,015

o, 610MnMNa

o, 695Mra

5 24%

KCV:

100 Ox/cm? npu -30°C
259 [>x/cm? npu -60°C

Pipeweld 9010 Plus

Tvn NoKpbLITUA — Lenniono3Hoe

OnekTpoabl pa3paboTaHbl A5 CBapkv B OCHOBHOM B MOI0-
KEHUWN «BEPTMKamb Ha CMyCK» KOPHEBbIX, 3aMOMHSIOLWMX U
06MMLOBOYHBLIX MPOXOA0B BbICOKONPO4HbIX TPybonposoaos
knacca npoyHoctn API 5L X70-X80. MNMpumeHeHne aaHHbIX
9MeKTPOAOB MO3BOMNSAET 3HAYUTENMBLHO MOBBLICUTL MPOW3BO-
OVUTENBHOCTb M CHU3UTb yAEnbHOe TENMOBIOXEHWEe, YTO
0COBEHHO BaXHO AN BbICOKOMPOYHbIX TPyOOnpoBoaos, B
CpaBHEHWU C 3reKTpoAamMu, NpegHa3HavyeHHbIMY ANS cBap-
KV B MOMNOXEHWN «BEPTUKarnb Ha nogbem». [lyra npu cBapke
nerko KoHTponupyetcd, obnagaet rnybokMMm nponnasre-
HMeM, cBapoYHasi BaHHa ObICTPO KpMCTannm3yeTcs, Lnak
nerko otgensercs. [laeT xopolwume pesynsTaTtel Aaxe npu
NOX0 NOAOrHaHHbIX KPOMKaX.

Tok: = (+)

lMpocTpaHCcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3,4, 5, 6
PexvMbl Mpokanku: npokanka HexenarenbHa

EN ISO 2560-A:
E 502 1NiMo C 2 1

AWS A5.5: E9010-P1

[OCT 9467: 360
(ycnoBHO)

C 0,10
Mn 1,00
Si 0,20
Ni 0,80
Mo 0,40
P max 0,030
S max 0,030

o, 620 MMa

o, 700 MMa

o 22%

KCV:

75 Ox/cm? npu -20°C
44 Nx/em? npn -30°C

OK 74.78

Twun NOKPbLITUS — OCHOBHOE

OneKkTpoabl C OCHOBHOW OOMaskol, obragatollert MoBbl-
LLIEHHOW BMaroCTOMKOCTbHO, NpeaHa3Ha4YeHHbIN Ans CBapKuy,
Kak Ha nepemMeHHOM, Tak M Ha MOCTOSIHHOM TOke obpart-
HOW MONSIPHOCTU BbICOKOMPOYHbLIX CTanen ¢ npegernom Te-
Kydyectn go 550 Mlla. B HannaBneHHOM meTanne rapaH-
TUPYIOTCS BbICOKME MOKa3aTenu yoapHOW BA3KOCTb Npu
Temnepatypax o -40°C. [aHHble anekTpogbl 0COOGEHHO
aKTyanbHbl, Korga Mpokanka aMeKTpodoB nepen CBapKon
SIBMSIETCHA BECbMa 3aTpyAHUTENbHOM onepauuneit. x MoxHo
Takke NPUMEHATb ANsl CTbIKOBOW CBapku C 3adhOPMOBKOM
x/0 penbcoB knacca R220-R260 ¢ npegenom MpoYHOCTH
800-900 MIMa n HannaBku nx pabo4vert NOBEPXHOCTU, Korga
TpebyeTcsa TBEpAOCTb HamnaeneHHoro cnost ~250 HV.

Tok: ~/ = (+)

[MpocTpaHCcTBEHHbIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 6
HanpspkeHne xonoctoro xoga: 65B

Pexxumbl npokanku: 330-370°C, 2 yaca

EN ISO 18275-A:
E 554 MnMo B 3 2 H5

AWS A5.5: E9018-D1

FOCT 9467: 360
(ycnosHO)

ABS: 3YH5
BV: 3YH5
DNV: I YHS
LR: 3YH5

Mn
Si
Mo

0,06
1,60
0,35
0,40
max 0,020
max 0,020

o, 600 MNa

o, 650 Mla

0 24%

KCV:

113 Ox/cm? npu -20°C
75 Ox/cm? npu -60°C

66

FILARC 98S

Tvn NOKPLITUA — OCHOBHOE

OneKkTpoabl C OCHOBHOM 0OMa3koln npeaHa3HayYeHHbIA Ansi
CBapKK, Kak Ha NepeMeHHOM, TaK U Ha MOCTOSIHHOM TOKe
no6or NoNAPHOCTU 0COBO OTBETCTBEHHbIX TONCTOCTEHHbIX
KOHCTPYKLMI U3 BbICOKOMPOYHbIX CTanemn ¢ Npeaenom Teky-
yect oo 550 Mla n pacdeTHOM TemnepaTypow 3JKcnnya-
Tauum o -60°C, onsa KoTopbix TpebyeTca nocnecsapoyHasi
Tepmuyeckas obpaboTka CBapHOro COeaUHEHMS.

Tok: ~/ = (+/-)

lMpocTpaHcTBEHHbIE NONoXeHusa npuv ceapke: 1, 2, 3,4, 6
HanpspkeHue xonocTtoro xoga: 65B

Pexwvmbl npokanku: 330-370°C, 2 yaca

EN ISO 18275-A:
E 556 Mn1INiMoB T
32H5

AWS A5.5: E9018-G

FOCT 9467: 360
(ycnoBHO)

HAKC: @ 3.2; 4.0 mm
ABS: E9018-G

Mn
Si
Ni
Mo

0,05
1,80
0,35
0,80
0,45
max 0,020
max 0,020

Mocne
TepMoobpaboTkm
560-600°C , 1 vac

o, 2550 MMMa

o, 2620MMa

5 218%

KCV:

259 [>x/cm? npu -60°C
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TuUnuyHble XapakTepUCTUKN

Mapka, TR NOKpPbITUS, ONMUCaHUe Knaccudpmkaumn HannasnenHoro meranna
’ ’ 1 ogobpeHus XuMmunyeckuii MexaHunueckue
cocTtas, % cBoWCTBa

48XH-5 [OCT 9467: 370 C 0,05 o, 600 MMa

TUN NOKPLITUS — OCHOBHOE Mn 1,00 o, 2700 Mra

OnekTpoabl NpeaHasHaueHbl AN CBapKW CThIKOBLIX U TaB- Si 0,25 52 18%

POBbLIX COEAVNHEHWI I OTBETCTBEHHBIX KOHCTPYKLMIA U3 cpe- Ni 2,60 KCV: s

[HENEermpoBaHHbIX XNaJ0CTONKMX BLICOKOMPOUHBLIX CTanei Mo 0,25 251 or/em? npn -40°C

C rapaHTUpOBaHHbLIM Npeaernom Tekyyectn 590-785 MMa, B P max 0,015

T.u. cTanen Tuna AK u QT. S max 0,012

Tok: = (+)

MpocTpaHcTBEHHbIE MONOXeHWsA npu cBapke: 1, 2, 3, 4, 6

Pexvmbl npokanku: 460-480°C, 3 vaca

Pipeweld 10018 EN ISO 18275-A: C 0,07 o, 2620 Mla

TWN NOKPBLITUS — OCHOBHOE E 62 4 Mn1NiMo B 3 Mn 1,85 o, 2690 MMNa

OnekTpoasl NpeaHasHayYeHb NPeMMyLLECTBEHHO ANs CBap- 2 H5 Si 0,50 5 218%

K1, KaK Ha NepeMeHHOM, Tak 1 Ha MOCTOSIHHOM Toke obpaT- Ni 0,75 KCV: i

HOW MONSIPHOCTM 3anonHsiowmx 1 obnnLosodHoro cnoés | AWS AS.5: E10018-G | Mo 0,40 259 [ix/cm? npu -40°C

HEMOBOPOTHLIX CTLIKOB BbICOKOMPOYHLIX TPY6ONPOBOAOB B X max 0,015

MONOXEHNN BepTUKanb Ha Moagbem knacca mpodroctu o | [OCT 9467: 370 S max 0,015

K65 (go API 5L X80), a Takke Apyrux OTBETCTBEHHbIX Koh- | (YCTIOBHO)

CTPYKUMIA C HOPMAaTUBHbLIM MpedenoMm Tekyyectn o 620

MTlla BKMOUMTENBHO.

Tok: ~/ = (+)

[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6

HanpsikeHne xonoctoro xona: 65B

Pexxumbl npokanku: 330-370°C, 2 yaca

OK 74.86 Tensitrode EN ISO 18275-A: C 0,07 Mocne

TUN NOKPLITUS — OCHOBHOE E624ZBT32H5 M_n 1,80 TepmoobpaboTkm 560-

OneKTpoAbl NpeAHasHayYeHb! MPenMyLLECTBEHHO AN cBap- Si 0,50 600°C , 1 vac

KN, Kak Ha NepemMeHHOM, Tak U Ha NocTosiHHOM Toke o6- | AVWS AS.5: E10018-D2 | Ni 0,70 o, 2620 Mrla

paTHOI1 NONSPHOCTN 0COBO OTBETCTBEHHBIX KOHCTPYKLIWIA 13 Mo 0,35 o, 2690 Mrla

BbICOKOMPOYHLIX CTanen ¢ HOPMaTUBHLIM NPeaenom Teky- rOCT 9467: 370 X max 0,025 |6 218%

4ecT 40 620 MIMa BKMIOUMTENbHO, CBAPHbIE LWBbI KoTopbix | (YCMOBHO) S max 0,020 | KCV: s

MOryT MofBEpraThCs MOCMeCcBapoYHON TepMooBpaboTke. 259 [hr/em? npn -40°C

[aHHble 3MeKTpoabl MOTYT Takke NPUMEHTLCS Ans Bbinon- | HAKC: @ 3.2; 4.0 mm 234 ox/em?® npn -50°C

HEHUS 3aMOMHSIOLWMX U 0BNMLIOBOYHOTO CIOEB HEMOBOPOT-

HbIX CTbIKOB BbICOKONPO4HbIX Tpy6onposoaos B nonoxeHun | BHUUIM a3

BEepTMKanb Ha nogbem knacca npodHoctu go K65 (go API

5L X80).

Tok: ~/ = (+)

MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6

HanpspkeHne xonocToro xoga: 65B

Pexvmbl npokanku: 330-370°C, 2 vaca

Pipeweld 100DH EN ISO 18275-A: C 0,06 o, 690 MNa

TWN MOKPLITHS — OCHOBHOE E625ZB45H5 Mn 185 |0, 760MMa

OneKkTpoa ¢ OCHOBHONM 06Ma3koi, obnagatoLein NoBbILLEH- S'_ 0,40 5 22%

HO BNArocTOMKOCTbIO 1 pa3paboTaHHbIii cneuuansHo Ans AWS AS.5: Ni 1,75 KCV: s

CBAPKN KOPHEBLIX, 3aMONHSIOWMX 1 0BMMUOBOUHbIX npo- | E10018-G H4R X max 0,015 | 138 [x/cm? npun -30°C
S max 0,015 | 259 [x/cm? npu -50°C

XO[OO0B KOMbLEBbIX CTbIKOB MarumcTparnbHbIX BbICOKOMPOY-
HbIx TpybonpoBoaos knacca npovHoctu APl 5L X80 B no-
TNOXEHMN «BepTuKanb Ha cnyck». bnarogaps npegensbHO
HW3KOMY COAEepXXaHU BOOOpoAa HamMaBMeHHbI MeTanm
obnafaeT BbICOKOW yAapHOW BSI3KOCTbIO, MMacTUYHOCTbIO
N HU3KOW YyBCTBUTENMBHOCTHIO K OOpasoBaHWIO TPELLVH.
OneKkTpoa OTMM4YaloT BENUKOSENHbIE CBAPOYHO-TEXHOIO-
rMyeckme CBOWCTBA W rapaHTUpOBaHHOE OTCYTCTBUE CTap-
TOBOW MOPUCTOCTU. [pUMEHEHME OaHHbIX 3MNEeKTPOAOB Mo-
3BONSET 3HAYUTENBHO MOBLICUTH MPOU3BOAMTENBHOCTb U
CHU3WTb yOEenbHOE TENMOBMOXEHME, YTO OCODEHHO BaXKHO
[OnNsi BbICOKOMPOYHBIX TPyOGONPOBOAOB, B CPABHEHWM C 31EK-
TpoAamu, npefHas3Ha4YeHHbIMU AN CBapKW B MOMOXEHUN
«BepTUKanb Ha NOAbEMY.

Tok: = (+)

IMpocTpaHCcTBEHHbIE NOMNOXEHNS Npu ceapke: 1, 2, 5
Pexxumbl npokanku: 330-370°C, 2 yaca

FOCT 9467: 370
(ycnoBHo)

TUnNuyYHbIe XapakTepUCTUKU

[MpocTpaHcTBEHHLIE NONOXEHUA Npu cBapke: 1, 2, 3,4, 6
HanpspkeHune xonoctoro xoga: 70B
Pexxumbl npokanku: 330-370°C, 2 yaca

Mapka, TMn NoKpbITUA, onucaHue Knaccudukaunn HannasnenHoro meranna
’ ’ u opoGpeHus XumMmunueckum MexaHu4yeckue
cocTaB, % cBoMcCTBa
OK 75.75 EN ISO 18275-A: C 0,06 o, 755 Mrlla
TWN NOKPBLITUS — OCHOBHOE E 69 4 Mn2NiCrMo B Mn 1,80 o, 820 MNa
OnekTpoadbl MNpeaHasHayeHbl AN CBapky OTBETCTBEHHbLIX 42H5 S'. 0,30 5 218%
KOHCTPYKUMIA 13 BbICOKOMPOYHLIX CTanei ¢ HopMaTWBHbLIM Ni 2,30 KCV: R
npenenom TekydecTu o 700 Mra, Takux kak WELDOX 700. | AWS A5.5: E11018-G | Cr 0,45 144 x/cm? npu +2°0 C
Tok: = (+) Mo 0,45 70 Oox/cm? npuy -40°C
MpoCTpaHCTBEHHbIE MONOXEHWa nNpu ceapke: 1, 2, 3, 4, 6 rOCT 9467: 370 P max 0,020 | 56 x/cm? npu -60°C
Pexxumbl npokanku: 330-370°C, 2 yaca (yenosHo) S max 0,020
ABS: E11018-G
FILARC 118 EN ISO 18275-A: C 0,06 o, 2690 MNa
TVN NOKPBLITUS — OCHOBHOE E 69 5 Mn2NiMo B 3 Mn 1,60 o, 2760 MMa
OneKTPOA CXOXMIN MO CBOMM Xapaktepuctnkam ¢ OK 75.75, 2 H5 S'. 0,35 5 220%
HO obnajatoLlmii Heckonbko Boree BbICOKMMM MnacTuye- Ni 2,20 KCV: .
CKAMM CBOVCTBAMM 1 MO3BONSIOLMI BbiNonHsTL ceapky | AVWS AS.5:E11018M | Mo 0,40 259 [hx/em? npu -51°C
Kak Ha NMOCTOSIHHOM, Tak MU Ha nepemMeHHoOM Toke. KopHe- P max 0,020
BOW NPOX0A, NPeAnoYTUTENbHEE BbIMOMHSATL HA MOCTOSIHHOM rOCT 9467: 370 S max 0,020
TOKe MpsMoii MonspHocTM. Ceapky pekoMeHayeTcs sbinon- | (YCNOBHO)
HATb Ha NpeaernbHO KOPOTKOWM Ayre, Mpy 3TOM AOMyCKalTCs
MeaJ1eHHbIE MonepeYHble konebdaHusl. ABS: E11018-M
Tok: ~ /= (+ /=) BV: 4Y62H5
lMpocTpaHCTBEHHbIE NONOXEHMSA Npy cBapke: 1, 2, 3, 4, 6 DNV: IV Y62H5
HanpspkeHne xonoctoro xoga: 65B LR: 4Y62H5
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 75.78 EN ISO 18275-A: C 0,045 o, 920 MMMa
TWN NOKPBLITUS — OCHOBHOE E896ZB42HS5 Mn 2,15 o, 965 MNa
OnekTpoAbl NpegHa3HayeHbl Ans CBapKM OTBETCTBEHHbIX S[ 0,35 o 17%
KOHCTPYKLMI C pacYeTHON TeMmnepaTypoi aKcniyaTawumm oo FOCT 9467: 385 Ni 3,00 KCV: .
-60°C 13 BLICOKONPOUHBIX CTaneit, Takux kak WELDOX 900, | (YCrnoBHo) Cr 0,50 75 [x/cm? npu -60°C
WELDOX 960. Mo 060
Tok: ~/ = (+) P max 0,015
S max 0,015

2.2. [IpoBOSIOKU CMNJIOLLHOrO Ce4YeHUs A AYyroBou CBapKu B 3alMTHbIX rasax nnaBswWuMcA
3NEeKTPOAOM HU3KOMErMpoBaHHbIX KOHCTPYKLMOHHbIX CTasrie NOBbILLEHHOW MPOYHOCTU U

BbICOKOMPO4YHbIX cTanem.

Knaccucbuxauuu rpoeoJiIoOKU U HanjiaeJiIeHHo20 MemaJsijia 8 coomeemcmeuu

co cmaHOapmom:

*ISO 14341:2010, a makxxe udeHmu4Hbix emy EN ISO 14341:2011 u FOCT P UCO 14341:2012

(Ons npoeosiok ¢ npedesiom meky4ecmu Ao 500 MlMa eknroqumernbHo)
Knaccudmkaumio cm. B pasgene 1.2. «[1poBOnoKn CNOLWHOro CeveHns s yroBor CBapky B 3alUMUTHBIX ra3ax

NNaBaLLMMCS 3MNEKTPOAOM YITNEPOANCTBIX U HU3KONErMpPOBaHHbIX cTanen» Ha cTp. 29

* ISO 16834:2012 (dns npoeosiok ¢ npedesiom meky4yecmu 6osiee 500 Mlla)

ISO16834-A |: G| (1] |2 |3

4 T
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ISO 16834-A — ctaHgapT, cornacHoO KOTOPOMY NPOM3BOANTLCS Knaccudmkaums

daKynbTaTBHO

G- NPOBOJIOKa CMNJIOLLIHOro ceyvyeHnda and ﬂ,yl’OBOIZ CBapPK1 B 3alLMTHbIX ra3ax riaBALLMMCA SNEKTPOOAOM

1 — nHAekc, onpeaensawL M NPOYHOCTHBIE M NITAaCTUYECKNE CBOMCTBA HamMfaBeHHOro MeTasnsa cornacHo 1ab.1A

ctaHgapTta ISO 16834
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MpoYHOCTHbIE U NIacTUYeCKNe XxapakTePUCTUKN HansaBrieHHOro Metanna

WHpekc | MnHumanbHoe 3HadveHue npegena | [nanas3oH 3HavyeHun npegena MuHUManbHble 3Ha4YeHNs
Tekydectu, Mla npo4yHocTtn, MlMa OTHOCUTENBHOTIO yaAnuHeHus, %
55 550 610...780 18
62 620 690...890 18
69 690 760...960 17
79 790 880...1080 16
89 890 980...1180 15

2 — MHAEKC, onpeaensitoLLMA MOPOr XNagHOMOMKOCTM HanmnaBneHHOro metanna cornacHo Tab.2A ctangapta 1ISO 16834

3HavyeHus Temnepartyp, NpPU KOTOPbIX rapaHTUpyeTcsa pabota yaapa KV He meHee 47 [x

WHpexc Temnepartypa °C WHpekc | Temnepatypa °C
Z He pernameHTupyeTcs 5 -50
A +20 6 -60
0 0 7 -70
2 -20 8 -80
3 -30 9 -90
4 -40 10 -100

3 — MHAOeKc, onpeaenspLLMA COCTaB 3alUTHOrO rasa U MMeroLWwmnin o6o3HayYeHne MAEHTUYHOE Kraccudumkaumm
npuHsiTon ctangaptom ISO 14175:2008 «Matepuanbl cBapouHble. [a3bl U ra3oBble CMECKH A CBapku MiaBlieHNneEM U
POACTBEHHbIX MPoLEeCcCcoB» (Knaccudukaumio ra3oB cM. B pasgerne 1.2. «[TpoBOMOK/ CMOWHOIO CEeYEeHNs AN OyroBown
CBapKK B 3aLLMTHbIX rasdax nnaBsAWLmMMCs NeKTPOOOM YrNepoanCTbiX U HA3KOMErMpOBaHHbIX CTanemn» Ha ctp. 31)

4 — nHaekc, onpedensiowmn XMMUYECKUn COCTaB MPOBOSOKM B COOTBETCTBUM ¢ Tabnuuen 3A ctaHgapta ISO 16834

T — MexaHun4eckue CBOMCTBA HaMnfaBneHHOro MeTarnna perfnaMmeHTMpyoTcs nocrie TepMoobpaboTku No pexmumy
560-600°C B TeyeHue 60 MUH.

* SFA/AWS A5.28/A5.28M:2005
AWS A528 |: ER| 1 | S |-]| 2

AWS A5.28 — ctaHgapT, corracHo KOTOpOMY MPOM3BOAMTCS Krnaccudukaums
ER - nnaBswwascsa npucagoyHas npoBorioka Unm npucagoyHbI NPYTOK CNIIOLWHOMO CeYEHUst

1 — nHaekc, onpefensoLWmMn NPOYHOCTHLIE CBOMNCTBA HaMMaBNeHHOro MeTarra, a Takke COCTOsIHWe HarnnasneHHoro
MeTanna, B KOTOpOM NPOBOAATCA MUCMbITaHUS (nocne ceapku unu nocne TO) cornacHo Tab.3 ctaHaapTa
AWS A5.28/5.28M

MNpo4YHOCTHLIE XapaKTePUCTUKM HaNMaBNeHHOro MeTanna

WHoekc | MuHuManbHoe 3HayeHue npegena npoYHoOCTM, MuHMMarnbHoe 3HauyeHWe Npeaerna TeKy4yecTy,
byHT/Arorm? (MMa) dyHT/Arom? (MIMa)
70 70 000 (483) 57 000 (393)
80 80 000 (556) 67 000 (462)
90 90 000 (621) 77 000 (531)
100 100 000 (689) 87 000 (600)
110 110 000 (758) 97 000 (669)
120 120 000 (827) 107 000 (738)

S - pernamMmeHTnpyeTcqd XUMUYECKMI COCTaB NPOBOJ10OKA

2 — B KOMBUHaALMM C MHOEKCOM 1, onpeaensieT XMMUYeCcK1in COCTaB NPOBOJIOKN cornacHo Tab.1, 3HavyeHus nopora
XNaaHOMOMKOCTM M TeMMepaTypbl, NP KOTOPbIX AaHHOe 3HadveHne KV pernameHTupyeTcs corrnacHo Tab.4 ctaHgapTa
AWS A5.28/5.28M.
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TunuyHble
Knaccudmkaumm u Xumunyeckum JaWNTHDI MeXaHu4eckue
Mapka, onucaHue cocTaB CBOMCTBa
opobpeHus o ras
npoBonoku, % HannaBneHHoro
MeTanna
OK AristoRod® 13.26 EN ISO 14341-A: C 0,08-0,11 M21 o, 540 MMNa
HeomenHenras Ni-Cu nermposaHHas csa- G420 C1Z3Ni1Cu M'n 1,25-1,55 | (80%Ar + o, 625Mrla
pOYHas NPOBOMOKA C YHMKanbHoN 06paboT- Si. 0,70-0,90 |20%CO,) 5 26%
koit noBepxHocT ASC (Advanced Surface | EN [SO 14341-A: Ni- 0,80-0,90 KCV: i
Characteristics — nosepxHocTs ¢ ynyuwe- | G 46 4 M21Z Cu  0,25-0,60 175 Pox/em? npu +200 C
HbIMY XapakTepucTukamu), npeaHasHaden- | SNI1CU P max0,025 138 [hx/em? npu -20°C
Hasi AN CBapKW cTamneil CTOMKUX K aTMOC- S max0,025 104 [Lr/cm? npu '49 C
cbepHoli koppoaun Tuna COR-TEN, Patinax, | AWS AS.28: 63 Lx/cm? npu -60°C
Dillicor. HannaBneHHbIi meTann obnagaet ER80S-G
MOBLILLIEHHON CTOVMKOCTbIO K KOPpO3WW B
cnaboarpeccuBHbIX cpefax, Takux kak Mmop- | HAKC: @ 1.2 mm
cKasi Boga v npw KoHTakTe ¢ razamu ¢ Bbl- | DNV: Il YMS (C1)
COKUM cofepXaHueM cepHUCTbIX coeamHe- | DNV: [Il YMS (M21)
HWiA. MpoBonoka Takke pekoMeHayeTca ans
CBapKN MOCTOBbIX KOHCTPYKLIMIA 1 KOPMYCOB
CyOo0B, W3rOTAaBNMBAEMbIX U3 HU3KOMErmpo-
BaHHbIX CTanell MOBbILIEHHON MPOYHOCTM
Tuna 10XCHO n 15XCHA, a Takke Apyrux
HW3KONErMpoBaHHbIX CTaneil ¢ npeagenom
Tekyyectun fo 470 Mla, koTopble obnagatot
NOBbILLEHHOW CTOMKOCTbIO K aTMoctepHOMn
KOppPO3uK.
Bobinyckaemble guametpsl: 0,8; 1,0 n 1,2 mm
OK Autrod 13.23 AWS A5.28: C 0,07-0,12 | M21 o, 480 Mla
OmenHeHHasi ceapodHasi nposorioka nery- | ERE0S-Ni1 Mn  0,80-1,20 | (80%Ar + o, 560 MMa
poBaHHast ~0,9% Ni npeaHasHayeHHas Ans Si. 040080 |20%CO,) 5 30%
cBapku 0coB0 OTBETCTBEHHBIX W3genuii, k | BV: SA4Y40M Ni  0,80-1,00 KCV: i
KOTOpLIM NPENbABAAITCA TpeBGoBaHUs Mo Mo 0,20-0,35 188 [hx/cm? npu +°20 C
yAapHOI BSI3KOCTW MpU TemmepaTypax [0 P max0,025 163 [hx/cm? npu 0 °C
-50°C, Takux kak odPLIOPHbIE KOHCTPYK- S max0,025 88 [Lx/cm?* npu '46°C
L. TNpoBonoka Takke pekoMeHayeTca Ana 25 [px/em? npu -60°C
CBapKW 3aMOMHSAIOWMX M OBMNLIOBOYHBIX
NPOXOA0B MarucTpankHbIX TPYGONpoBoaoB
knacca npoyHoctn o K60 (APl 5L X70),
a TakKe KOpHeBbix npoxogoB Ao K65
(API 5L X80)
Bobinyckaemble guametpsl: 0,8; 1,0 u 1,2 mm
OK Autrod 13.28 EN ISO 14341-A: C 0,07-0,12 | M21 o, 540 MMNa
OmeaHerHas caapodnas nposonoka nern- | G 46 5M212Ni2  [Mn  1,00-125 | (80%Ar+ |0, 630 MMla
poBaHHas ~2,4% Ni npegHasHavyeHHas Ansi S'_ 0,40-0,80 | 20%CO,) 5 28%
cBapkn 0coBo oTBeTCTBEHHbIX Mapenmii na | AWS AS.18: Ni- 2,10-2,70 KCV: i
HW3KOMerMpoBaHHbIX cTaneil ¢ npepenom | ER80S- Ni2 P~ max0,020 163 br/cm? npu 0 Co
TekyyecTn oo 470 MrMa, K KOTOPbIM Mpeb- S max0,020 125 [hx/cm? npu '49 C
aBnsitoTcst TpeboBaHMa No yaapHoit Basko- | HAKC: @ 1.2 mm 75 kiem? npn -60°C

CTU nNpw Temnepatypax Ao -60°C, Takmx kak
oopLUOPHBbIE KOHCTPYKUUK, cocyabl pabo-
TawLLme nNoa AaBrneHvem, TpybonpoBoap!.

Bbinyckaemble guametpsl: 0,8; 1,0 n 1,2 mm

DNV: V YMS (M21)
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TunuyHblie
Xumunueckum N MexaHun4yeckue
Knaccudmkauum n 3alUTHbIN .
Mapka, onucaHue cocTaB CBOMCTBA
opo6peHust o ras
npoBonoku, % HannaBneHHoro
meTanna
OK AristoRod® 13.09 EN ISO 14341-A: C 0,08-0,12 C1 o, 2380 Mrla
HeomenHeHHas 0,5%Mo  nervpoBaHHas G 380 C12Mo Mn  0,90-1,30 |(100% CO,) |o, 2470 Mlla
CBapoyHasi MpoBOSioka ABOMHOINO HasHaude- ) Si 0,50-0,70 0 _20%
Hus. [epBoe ee HasHayeHne — cBapka n3- EN ISO 14341-A: Mo 0,40-0,60 KCV:
G 46 2 M21 2Mo P max 0,020 259 [x/cm? npun 0°C

aennn un3 KOHCTPYKUMOHHbLIX HU3KONernpo-
BaHHbIX cTanen ¢ npegenom TeKy4yeCTn oo

S max 0,020

TunuyHble

WELDOX 900, 1100, 1300, DOMEX 960,
XABO 890, 960, 1100, NAXTRA 70,
0OX-700, 800, 1002, Optim 900QC, 960QC,
1100QC, T1-HY80. HannaBneHHbIN MmeTann
obnafjaeTr BbLICOKOW YyAapHOM BA3KOCTbIO
npu Temnepatypax go -40°C.
Bobinyckaemble anametpsbl: 1,0 1 1,2 Mm

460 MlMa. MNMpoBonoka WMPOKO NPUMEHSET- AWS AS5.28:
CHl B CYOCTPOEHNN, XMMYeckoM MaLmHo- | ER80S-G
CTPOEHMN.
Beinyckaemble guametpsl: ot 0,8 oo 1,6 mm | HAKC: @ 1.2 mm M21 o, 515 Mla
(80%Ar + o, 630 Mrla
DNV: I YMS (M21) 20%CQO,) 0 26%
KCV:
146 Ox/cm? npn +20°C
94 [x/cm? npu -20°C
259 >x/cm? npu -20°C
71 Ox/cm? npu -40°C
OK AristoRod® 13.08 EN ISO 14341-A: C 0,07-0,12 | C1 o, 540 MMa
HeomegHeHHas Mn-Mo nervpoBaHHas cBa- G 46 0C14Mo Mn 1,70-2,10 1 (100% CO,) |0, 645Mlla
poYHas MpoBOMOKa, MpedHasHayeHHas Ans Si 0,50-0,80 0 25%
CBApKM M3OENMIl 13 KOHCTPYKUMOHHBIX Hua- | EN 1SO 14341-A: Mo 0,40-0,60 KCV: s
KOMErMpOBaHHBIX CTaneit noBbieHHoi npoy- | G 90 4 M21 4Mo P max0,025 113 [bx/cm? npu +20° C
HOCTM C Mpefenom TekydecTu Ao 500 MMa. S max 0,025 234 [x/cm? npu '2°9 c
MpoBoMnoKka LUMPOKO MPUMEHSIETCA B Cy[o- AWS AS.18: 48 [bx/cm?® npu -40°C
CTPOEHIM, XMMMYEcKoM MaLumHocTpoeHun, | ER80S-D2
Beinyckaemble guametpol: 1,0 n 1,2 Mm M21 o, 590 Mra
(80%Ar + o, 685 Mrla
20%CO,) |8 24%
KCV:
175 Ox/cm? npn +20°C
125 Ox/cm? npu -20°C
100 Ox/cm? npu -40°C
OK AristoRod® 55 EN ISO 16834-A: C 0,07-0,14 | M21 o, 690 MMa
HeomenHeHHas ceapodHas nposornoka c | G 99 4 M21 Mn  1,30-1,80 | (80%Ar + o, 750 Mrla
yHUKanbHol oBpaboTkoit nosepxHoctu ASC | Mn3NiCrMo Si0,60-0,80 |20%CO,) 5 20%
(Advanced Surface Characteristics — no- Ni 0,50-0,65 KCV: s
BEpXHOCTb C yNydlueHHbIMM xapakTepucty- | AVS A5.28: Cr  0,50-0,65 100 [ox/em? npu O ?
Kamw), npeHasHadeHHas Ans ceapku Boico- | ER100S-G Mo  0,15-0,30 94 [x/cm? npu '2000
KOMPOYHLIX CTarneit ¢ npeaenom Teky4ecTy P max0,015 75 bx/em? npu '4000
o 600 MMa, Takux kak DOMEX 600 (cTa- | HAKC: @ 1.2 mm S max0,015 63 Ix/cm? npn -60°C
poe HasBaHue mapku OK AristoRod 13.13).
HannaeneHHbIn MeTann obnagaet BbICOKOW
yOapHOii BA3KOCTLIO MpU TemnepaTypax Ao
-40°C.
Bbinyckaemble auametpsl: ot 0,8 oo 1,6 mm
OK AristoRod® 69 EN ISO 16834-A: C max 0,10 M21 o, 730 Mla
HeomenHeHHas ceapodHas nmposoroka c | G 69 4 M21 Mn  1,50-1,80 | (80%Ar + o, 800 Mrla
yHUKanbHol oBpaboTkoit nosepxHocTn ASC | Mn3Ni1CrMo Si-0,40-0,70 | 20%CO,) 5 19%
(Advanced Surface Characteristics — no- Ni 1,20-1,60 KCV: .
BEPXHOCTb C YMyYLIEHHbIMY XapaKTepucTu- AWS AS5.28: Cr  0,20-0,40 125 ix/cm? npu +2°0 C
Kamu), NpeaHasHayYeHHas [ans CBapku BbICO- ER110S-G Mo 0,20-0,30 91 [x/cm? npm -40°C
KOMPOYHbIX CTanei ¢ Npeaenom TeKyyecTy v 0,05-0,10
[o 700 MMa, Takux kak DOMEX 700MC, | HAKC: @ 1.2 mm P max0,015
WELDOX 700 (ctapoe HaseaHWe Mapku S max0,015
OK AristoRod 13.29). HannasneHHbin me- | DNV: IV Y6OMS
Tann obnagaeT BbICOKOW ymapHoW B#A3ko- | GL: 4Y69M

CTblo Npu Temnepartypax go -40°C.
Bobinyckaemble gnameTpsl: 0,8; 1,0 n 1,2 mm

CKTB baweHHoro
KpaHocTtpoeHus
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XumMmunueckum . MexaHu4yeckue
Mapka, onucaHue Knaccudpmkaumm u cocTaB SawmTHLI CBOWCTBa
’ opobpeHus o ras
npoBonoku, % HannaBneHHoro
mMeTanna
OK AristoRod® 79 EN ISO 16834-A: C 0,08-0,12 M21 o, 810 MNa
HeomeaHeHHas ceapouHas nposonoka | G 794 M21 Mn  1,70-2,10 | (80%Ar + o, 900 Mra
C YHWKanbHOI 06paboTKOi MOBEPXHOCTY Mn4Ni2CrMo Si 0,60-0,90 |20%CO,) 5 18%
ASC (Advanced Surface Characteristics Ni- 1,80-2,30 KCV: s
— NOBEPXHOCTb C YNYYLIEHHLIMI XapakTe- AWS AS5.28: Cr  0,25-0,45 88 [Lx/cm* npu 0 Co
pucTMKaMu), NpefHasHaYeHHast Ans caap- ER120S-G Mo  0,45-0,65 75 [bx/cm? npu '2000
K 0COBO BbLICOKOMPOUHBIX CTamnei ¢ npe- P max0,015 69 Lx/em? npu -40°C
Aenom Tekydectu go 800 MMa, Takux Kak S  max0,018
DOCOL 1000DP, (ctapoe Ha3BaHue Mapku
OK AristoRod 13.31). HannaBneHHbIn me-
Tann obrnafaeT BbLICOKON YAapHO BS3KO-
CTbio Npu TemnepaTtypax go -40°C.
Bbinyckaemble anametpsbl: 1,0 1 1,2 Mm
OK AristoRod® 89 EN ISO 16834-A: C 0,08-0,12 | M21 o, 920 MlMa
HeomenHeHHas csapounas nposoroka | G 894 M21 Mn  1,60-2,10 | (80%Ar + o, 1000 MMa
C yHuKanbHoit oGpaGoTkoii nosepxroctyu | MM4Ni2CrMo Si- 0,60-0,90 | 20%CO,) 6 18%
ASC (Advanced Surface Characteristics — Ni  2,10-2,30 KCV: i
NOBEPXHOCTb C ynyuleHHbIMU xapaktepu- | AWVS AS.28: Cr 025045 66 Lx/cm? npu -40°C
CTUKamu), npefHasHadyeHHas AOns CBapku ER120S-G Mo  0,45-0,65
CBEPX BLICOKOMPOUHbIX CTaneil ¢ Npeaenom P~ max0,015
TekydecTn Ao 900 MIMa, Takux kak S890QL, | GL: 4Y89S S max0,015

2.3. MpyTKu NnpucagoyHble ANA 4YyroBoM CBapku B 3alUUTHbIX ra3ax HennaBsALWMMCS
3MEeKTPOAOM HU3KONErMpoBaHHbIX KOHCTPYKLUMOHHBbIX CTanen NoBbILWEHHON MPOYHOCTHU

M BbICOKOMPOYHbIX CTanemn.

Knaccucpuxauuu fpoeoJIoOKU U HariaeJ/ieHHo20 MemaJijia 8 coomeemcmeuu

co cmaHOapmom:

*ISO 636:2004, a makxxe udeHmu4HbIlt emy EN ISO 636:2008 u TOCT P UCO 636:2012
(Ons npymkoe ¢ npedesiom meky4yecmu 0o 500 MlMa eknro4umesnibHoO)

Knaccudumkauuio cm. B pasgene 1.3. «[pyTku npucagoyHblie Ans AYyroBO CBapKu B 3alUUTHbIX ra3ax HennaBsLMmcs

3N1EeKTPOoOOM yrnepoaAncCTbiX N HA3KOJNErmpoBaHHbIX cTanen» Ha CTp. 33

* ISO 16834:2012 (Ons npoeosiok ¢ npedesiom mekydecmu 6onee 500 Mlla)

ISO 16834-A |: W | |1

2| |3

-

hakynbTaTuBHO

ISO 16834-A — ctaHgapT, cormacHo KOTOPOMY MPOU3BOANTCS Knaccudukaums

W — npyToK AN AYroBOW CBapKu B 3aLUUTHbIX rasax nnaBsWwumMcs SreKTpoaom

1 — nHgekc, onpe/:l,enmou.l,mﬁ NPOYHOCTHbIE N NNacTn4yeckne CBOWCTBA HannaBneHHOro MeTanna cornacHo T1at.1A

crangapta ISO 16834
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MpoYHOCTHbIE U NIacTUYeCKNe XxapakTePUCTUKN HansaBrieHHOro Metanna

Mapka, onucaHue

Knaccudmkauumm
1 opnobpeHus

Xumunueckumn
coCTaB NpyTKa,

TunuyHblie MexaHu4veckmne
CBOWCTBA HansiaBleHHoro

MHoekc | MuHMmanbHoe 3HadveHue npegena | OuanasoH 3HadeHui npegena MuHManbHble 3Ha4YeHUs!
Tekydectu, MlMa npo4yHocTtn, MlMa OTHOCUTENbHOTO yAnMHeHus, %
55 550 610...780 18
62 620 690...890 18
69 690 760...960 17
79 790 880...1080 16
89 890 980...1180 15

2 — VHOEeKC, ONpeaensitoLLnn NOPOr XNagaHOMOMKOCTM HannaBneHHOro MeTansa cornacHo 1ab.2A
ctaHgapta ISO 16834

3HavyeHus TemnepaTyp, NpPU KOTOPbIX rapaHTUpyeTcsa pabota yaapa KV He meHee 47 [x

3 — MHAOEKC, onpeaensamLnA XMMUYECKUIA COCTaB NPOBOJSTOKN B COOTBETCTBUM ¢ Tabnuuen 3A ctaHgapTa ISO 16834

T — MexaHn4ecKkre CBOMCTBA HanmaBNeHHOrO MeTarnna pernaMmeHTUpyTCs nocrne TepMoobpaboTku No pexnmy
560-600°C B TeuyeHune 60 MuH

WHoexc Temnepartypa °C WHpekc | Temnepatypa °C
Z He pernameHTupyeTcs 5 -50
A +20 6 -60
0 0 7 -70
2 -20 8 -80
3 -30 9 -90
4 -40 10 -100

* SFA/AWS A5.28/A5.28M:2005

AWS A5.28

ER

1

S |-

2

AWS A5.28 — cTaHgapT, cornacHo KOTOpoOMy NPOM3BOAUTCS Kraccudukaums

ER - nnaBsiwasics npucagovHas npoBosioka Uiy npucagoydHblil MPYTOK CMOLWHOMO CeYeHns

1 — uHAaekc, OI'IpeD,eJ'IﬂPOLLI,I/IIZ NPOYHOCTHbIE CBOWCTBa HannaBneHHoOro MeTanna, a Takke COCTosHME HannaBneHHOoro

MeTanna, B KOTOPOM NPOBOAATCA MUCTbITaHUSA (nocre ceapku unu nocne TO) cornacHo Ta6.3

craHgapta AWS A5.28/5.28M

MpOYHOCTHbIE XapaKTepPUCTUKKN HamnsiaBneHHoro metanna

NHpekc

MuH1ManbHoe 3HadYeHue npegena npoYHoOCTY,
dyHT/arorim? (MIMa)

MuH1ManbHoe 3HadYeHue npegena TekyvecTy,
dyHT/grorm? (MIMa)

70

70 000 (483)

57 000 (393)

80

80 000 (556)

67 000 (462)

90

90 000 (621)

77 000 (531)

100

100 000 (689)

87 000 (600)

110

110 000 (758)

97 000 (669)

120

120 000 (827)

107 000 (738)

S - pernamMmeHTnpyeTcqa XUMUYECKMI coCTaB NMPOBOJ1OKA

2 — B KOMBUHaUMK C NHAEKCOM 1 onpenendaer XUMUNYECKNIA COCTaB NMPOBOJIOKM CcOornacHo Tab.1, 3Ha4YeHus nopora

XNagHOMOMKOCTU M TEMNepaTypbl, NMPU KOTOPbIX AaHHOe 3HaveHne KV pernameHTupyeTcs corfnacHo Ttab.4
ctaHgapta AWS A5.28/5.28M.
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% meTanna
OK Tigrod 13.26 AWS A5.28: C 0,08-0,12 | o, 480 Mrla
OMefHEeHHbI CBapOYHbIA MPYTOK, MpefHas3Ha4YeHHbIN Ans ER80S-G Mn 1,25-1,55 | o, 580 Mrla
CBapKu cTanem CTOMKUX K aTMOCHEPHON KOppo3un Tuna S'. 0,70-0,90 15 30%
COR-TEN, Patinax, Dillicor. HannasneHHbIn meTann obna- Ni 0,80-0,90 | KCV: .
[iaeT MOBbILLEHHON CTOMKOCTBLIO K KOPpo3uu B criaBoarpec- Cu  0,25-0,60 | 138 [ix/cm* npu +2°0 C
CMBHbIX Cpefax, Takux Kak Mopckasi BoAa U MpU KOHTaKTe ¢ P max0,025 | 88 [hr/cm* npu '2000
rasamMil C BbICOKUM COLEPXKaHUEM CEPHUCTBIX COEOUHEHUI. S max0,025 | 75 [bx/em? npu -40°C
MpoBonoka Takke peKkoMeHayeTca AN CBapkn MOCTOBbIX
KOHCTPYKLIWIA 1 KOPMYCOB CY[0B, W3rOTABMMBAEMbIX U3 HU3-
KONErnpoBaHHLIX CTaneil MOBbILLEHHOM MPOYHOCTM TUNa
10XCHA n 15XCH[, a Takke OpyrMx HW3KONerMpoBaHHbIX
cTanen c npegenom Tekydectu o 470 Mla, kotopble obna-
[at0T MOBbILEHHOW CTOMKOCTLIO K aTMOCHEPHOM KOPPO3UM.
Bbinyckaemble gnameTpsl: oT 1,6 4o 3,2 Mm
OK Tigrod 13.23 AWS A5.28: C 0,05-0,12 | o, 500 Mrla
OMeHeHHbIil CBapOYHbIf NpyTok NervposarHas ~0,9% Ni | ER80S-Nit Mn  0,80-1,20 o, 600 Mrla
npeaHasHaueHHas Ans CBapky 0cobo OTBETCTBEHHbBIX W3- Si 040-080 |56 25%
[lennii, K KoTOpbIM MpeabsensioTcs Tpebosanus no yaap- | JAKC: @ 2.0, Ni 0,80-1,00 | KCV: s
HOIt BSI3KOCTM Mpu Temnepartypax 4o -50°C, Takux kak og- | 24 MM Mo  0,20-0,35 | 279 Ox/cm? npu 0 Co
(pLUIOPHBIE KOHCTPYKLMK. MpoBonoka Takoke pekomerayetcs | DNV: IV Y40M P max0,025 | 250 Ox/cm® npw -20°C
ONsi CBapKW 3anorHSLWMX U 0BNMLIOBOYHBLIX NPOXOA0B Ma- S max 0,025 | 175 Ox/cm? npu -46°C
rMcTpanbHbIX TpybonpoBogoB kracca npodHocTM Ao K60 113 Dx/cm? npu -60°C
(APl 5L X70), a Takke KopHeBbIXx npoxogoB A0 K65
(API 5L X80)
Bbinyckaemble anametpsl: oT 1,6 4o 3,2 mm
OK Tigrod 13.09 EN ISO 636-A: C 0,08-0,12 | o, 540 Mrla
OMe[HEeHHbIN CBapO4HbIA NPYTOK nerMpoBaHHbin 0,5%Mo W 46 2 W2Mo Mn 0,90-1,30 o, 630 Mla
[BOVHOrO HasHauveHus. NepBoe HasHauyeHWe — cBapka W3- Si 050-0,70 |56 25%
Jenuit U3 KOHCTPYKLMOHHBLIX HU3KOMErMpoBaHHbIX cTaneii ¢ AWS A5.28: Mo  0,40-0,60 | KCV: .
npenenom Tekydectn o 460 Mra. Mposonoka npumenser- | ER80S-G P~ max 0,020 | 180 x/cm? npu +2(l C
CSl B 9HEepreTuKe, CyA0CTPOEHUMN, XMMUYECKOM MALLUHOCTPO- S max0,020 | 130 x/cm? npun -20°C
eHum. HAKC: @ 2.0, 2.4 90 Iw/ow? npw -40°C
Bbinyckaemble anameTpsl: oT 1,6 40 3,2 MM 1 3.2 MM 25 [px/em? npu -60°C
DNV: IIl YMS

OK Tigrod 13.08 AWS A5.28: C 0,06-0,12 o, 520 MMa
OmepHeHHbIi Mn-Mo nervpoBaHHbIN CBapOYHBIA MPYTOK, ER80S-D2 M” 1,70-2,10 1o, 615 Mlla
npeaHasHayYeHHbIA NS aproHOAyroBON CBapKX U3fenuii us Si 0,50-0,80 |5 28%
KOHCTPYKLIMOHHBIX HU3KONErMpoBaHHbIX CTaneil NoBbILLEH- Mo  0,40-0,60 | KCV: s
HOW NPOYHOCTU C Mpeaenom TekydecT Ao 500 MMa. Mpoeo- P max0,025 | 250 Lx/em? npu -29°C
noka NpUMEHSIETCS B 3HEPreTUKe, CYAOCTPOEHUM, XUMUYe- S max0,025
CKOM MaLLMHOCTPOEHUM.
Bbinyckaemble gnametpsbl: 1,6 1 2,4 Mm
OK Tigrod 13.28 EN ISO 636-A: C 0,06-0,12 | o, 495 Mrla
OMeHEeHHbIi CBApPOYHbIN MPYTOK NernposaHHbii ~2,4% Ni, W 46 5 W2Ni2 Mn 1,00-1,25 | o, 600 MMa
npegHas3HavYeHHbIN NS aproHOAYroBOM CBapkn 0cobo oTBeT- S'_ 0,40-0,80 |5 31%
CTBEHHbIX U3[enuii U3 HW3KOMNErypoBaHHLIX cTaneil ¢ npe- AWS A5'2_8: Ni 2,10-2,75 | KCV: .
[ienom TekydecTn ao 470 MMMa, k koTopbiM npeabaensiorcs | ER80S-Ni2 P~ max0,025 | 180 [Hx/cm? npu -60°C
Tpe6oBaHMA Mo yAapHON BASKOCTM Mpu TemnepaTypax [0 S max0,025
-60°C, Takmnx kak opdLLIOPHbIE KOHCTPYKLMK, cocyabl pabo-
TalowWwue nog, AaBneHeM, Tpyb6onposoabl.
Bobinyckaemble anametpsl: ot 1,6 oo 3,0 mm
OK Tigrod 55 EN ISO 16834-A: | C 0,07-0,14 | o, 585 Mrla
OMe[HEeHHbI CBApPOYHbIN NPYTOK, NpeAHasHaueHHbI Ans W55 4 Mn  1,30-1,50 | o, 750 Mrla
aproHOAYrOBOIl CBAPK BLICOKOMPOUHbIX cTaneit ¢ npeae- | MN3NiCrMo Si 060-080 |56 27%
nom npoyHoctM go 690 MMa (ctapoe Ha3BaHMEe Mapku Ni 0,50-0,65 | KCV: .
OK Tigrod 13.13). HannaeneHHblit MeTann obnagaet sbi- | AVVS A5.28: Cr  0,50-0,65 | 188 [x/cm? npn O Co
COKOW YAApHOII BA3KOCTbIO Npn TemnepaTypax Ao -40°C. | ER100S-G Mo  0,15-0,30 | 106 [ix/cm? npu '29 C
Bbinyckaemble AMameTpbl: ot 1,6; 2,0 1 2,4 Mm P max0,020 | 86 [hx/cm* npu -40°C

S max 0,020
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2.4. NpoOBOOKU NOPOLLUKOBbIE ANSA AYrOBOW CBapKuU NMaBALWMMCA 3NEeKTPOAOM
HU3KOSIerMpPOBaHHbIX KOHCTPYKLUOHHbIX CTanen NoBbILEeHHOW NPOYHOCTU U
BbICOKOMPOYHbIX CTanemn.

Knaccud)w(auuu HariiaeJ/ieHHo20 MemaJijia 8 coomeemcmeuu co cmaHdameM:

* ISO 17632:2004, a makxe udeHmu4HbIlU emy EN ISO 17632:2008

(Ons npoeosiok ¢ npedesiom mexkydecmu Ao 500 MlMa eknroyumenbHo)
KnaccmchKau,mo CM. B pasgerne 1.5. «I'Iposonom NMOPOLLUKOBbIE ra303allUTHbIE N CaMO3allUUTHbIE ONA }J,yFOBOI7I CBapKu
nraBAWNMCA 3NEeKTPOAOM YyrnepoancCTbiX N HA3KONErmpoBaHHbIX cTanenm» Ha CTp. 36

* ISO 18276:2005, a makxxe udeHmu4HbIlt emy EN ISO 18276:2006
(Ons npoeoJsiok ¢ npedesiom mekydyecmu 6onee 500 Mla)

ISO 18276-A |: | T 1 2| 3| |4 5 6 H 7 T

hakynbTaTuBHO

ISO 18276-A — cTangapT, cornacHo KOTOPOMY MPOM3BOAMTCS Knaccudukaums
T — npoBonoka nopoLukosas

1 — nHagekc, onpenensoLmMii NPOYHOCTHLIE U MNacTUYeCKne CBOMCTBA HaMMaBNeHHOro MeTanna cornacHo tab.1A
ctaHgapta ISO 18276

MpoYHOCTHbIE U NIacTUYecKne XxapakTepMCTUKN HansaBreHHOro MeTasnsna

WHpekc | MnHumanbHoe 3HadeHue npegena | [nanas3oH 3HavyeHunn npegena MuvHUManbHble 3Ha4YeHNs
Tekydectu, MlMa npo4yHocTtn, MlMa OTHOCUTENBHOTIO yanuHeHus, %
55 550 640...820 18
62 620 700...890 18
69 690 770...940 17
79 790 880...1080 16
89 890 940...1180 15

2 — vHOEeKC, onpeaensitoLLnA NOPOr XNagHOMOMKOCTI HannaBneHHOro MeTansa cornacHo T1ab.2 ctangapta 1ISO 18276

3HavyeHus TemnepaTyp, NpPU KOTOPbIX rapaHTUpyeTcsa pabota yaapa KV He meHee 47 [x

WHoexc Temnepartypa °C WHoekc | Temnepatypa °C
Z He pernameHTupyeTcs 4 -40
A +20 5 -50
0 0 6 -60
2 -20 7 -70
3 -30 8 -80

3 — MHOeKc, onpeaensoLLNA XMMUYECKIA COCTaB NPOBOJSIOKN B COOTBETCTBUM ¢ Tabnuuen 3A ctaHgapTa ISO 18276

4 — vHOeKc, onpeaensitoLunA TUM NOPOLLIKOBOW NMPOBOMOKK cornacHo Tab.4A ctangapta ISO 18276

NHpekc Tvn NpoBOMOKM
R PyTunoBasi ¢ MeaneHHo KpMCTannmayoLwmMes LUNakoM
P PyTnnoBas ¢ ObICTPO KPUCTANNUIYHOLLMMCS LLTAKOM
B OcHoBHasi
M MeTanonopoLukoBas
Z Mpoune

5 — nHAekc, onpeaensoLwmnin CocTas 3alWwUTHOMO rasa u nMmetoLwmnin 0bo3HavYeHne NAEHTUYHOE Knaccudukauum
npuHATon ctaHgaptTom 1ISO 14175:2008 «MaTepumansl cBapo4dHble. [[a3bl M ra3oBble CMECK AN CBapKU NraBfieHnem
N pOOCTBEHHbIX NpoLeccoB» (CM. Tab. B pasgene 1.2. ctp. 31)

C -100% CO,

M — aproHoBas cmecbk 13 rpynnel M2 6e3 pobasneHus renus

N — 6e3 3awumTHOrO rasa

6 — MHAeKc, onpeaensioLMiA NPOCTPAHCTBEHHBLIE NOMOXEHUS CBapKM, Arst KOTOPbIX NpeAHa3HavyeHa nopoLlKoBas
npoBosoka cornacHo Tab.6A ctangapta ISO 18276
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MHpekc [MNonoxeHne LWIBOB Npu cBapke
1 Bce (PA, PB, PC, PE, PF, PG)
2 Bce, kpome BepTukanesHoro ceepxy BHu3 (PA, PB, PC, PE, PF)
3 HwkHWe CTbIKOBbIE LBbI, HYUXHUE B Nogoyky u B yron (PA, PB)
4 HwxHee (cTbikoBble 1 BanukoBble WBhbl) (PA)
5 HwXHWe CTbIKOBbIE LIBbI, HYXKHUE B NIOA0YKY M B YTon, BepTuKanbHbIi ceepxy BHU3 (PA, PB, PG)

H — gnddyanoHHo cBoOOAHbIN BOJOPOL,
7 — uHOekc, onpegensawmin cogepxaHne anddysmoHHoro sogopoda B 100 r HannaeneHHOro Metanna corfnacHo
Tab.6 ctaHgapta ISO 18276

NHpeke mn Bogopoga Ha 100 r meTtanna
5 <5,0
10 <10,0
15 <15,0

T — MexaHn4eckme CBONCTBA HaMNaBneHHOro Metansa pernaMmeHTMpyTcsa nocne TepmMmoobpaboTku No pexmmy
560-600°C B Te4yeHne 60 MUH.

* SFA/AWS A5.28/A5.28M:2005 (monbKo 051 MemasiornopouwKo8bIX MpPoeoJIOK)
AWSA528 | :  E |1 |C|-|2 |-l H | 3

daKynsTaTMBHO

AWS A5.28 — cTtaHgapT, CornacHo KOTOpoOMY NPOU3BOAMTCH Kraccudukaums
E — npoBonoka nopoLlukoBas aneKkTpogHas

1 — nHaekc, onpeaensoLMii NPOYHOCTHBIE CBOMCTBA HannaBneHHOro MeTanna cornacHo 1ab.3
ctaHgapta AWS A5.28/5.28M

Mpo4YHOCTHLIE XapaKTePUCTUKM HamnaBreHHOro MeTanna

WHaekc | MuHuManbHoe 3HadeHWe npegena npoYHocTy, |  MuHMMarnbHoe 3HaueHue npeaena Teky4ecTy,
yHT/Arom? (MIMa) byHT/Arorim? (MMa)
70 70 000 (483) 57 000 (393)
80 80 000 (556) 67 000 (462)
90 90 000 (621) 77 000 (531)
100 100 000 (689) 87 000 (600)
110 110 000 (758) 97 000 (669)
120 120 000 (827) 107 000 (738)

C- pernameHTnpyeTca XUMWNYECKNIA COCTaB HanMnaBreHHOro metanna

2 — B KOMBMHaLUMK C HAEKCOM 1, onpenensieT XMMUYeCK1in COCTaB HansiaBlEHHOro MeTarna cornacHo 1ab.2,
3Ha4YeHUs nopora XJ1agHONIOMKOCTM U TeMneparypbl, NPy KOTOPbIX AaHHOe 3HavyeHne KV pernameHTUpyeTcs cornacHo
Tab.4 ctaHgapta AWS A5.28/5.28M.

H — anddysnoHHo cBobogHbIN BOJOPOA,
3 — vHAekc, onpegensaoLwmnn cogepxanne anddysmoHHoro sogopoaa B 100 r HannasneHHOro MeTanna cornacHo
Tab.8 ctaHgapta AWS A5.28/5.28M.

NHpekc mMn Bogopoaa Ha 100 r metanna
2 <2,0
4 <4,0
8 <8,0
16 <16,0

* SFA/AWS A5.29/A5.29M:2005 (mosnbko Onsi ¢psIroCOHaNosIHeHHbIX MPO8O0JIOK)
AWSA529 : E |1 |2 |T|3|-14 M| J |-|5-|] H]| 6

hakynbTaTuBHO

AWS A5.29 — cTtaHgapT, COrnacHO KOTOPOMY NPOM3BOAMTCA Kraccudukaums
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E — npoBosioka nopoLKoBas arniekTpogHas

1 — nHAOekc, onpeaensoLLmMii NPOYHOCTHbLIE CBOMCTBA HaMMaBleHHOro MeTanna cornacHo 1ab.1
craHgapta AWS A5.29/5.29M

MpoOYHOCTHbIE XapaKTepPUCTUKKN HansiaBneHHoro metanna

WHpekc | MuHMManbHoe 3HaveHue npegena npoYHoCTy, MuH1ManbHoe 3Ha4YeHue npegena TekyvecTy,
dbyHT/arorim? (MIMa) pyHT/grorim? (MIMa)
6 60 000 (414) 48 000 (331)
7 70 000 (483) 58 000 (400)
80 80 000 (556) 68 000 (469)
90 90 000 (621) 78 000 (537)
100 100 000 (689) 88 000 (606)
110 110 000 (758) 98 000 (676)
120 120 000 (827) 108 000 (744)

2 — NHAekKc, OI'IpEﬂGJ'IFIIOLLI,I/IVI NPOCTPaHCTBEHHbIE MNOJNTOXXEHUA CBAPKU, OAJ1A KOTOPbIX NpegHa3Ha4YeHa npoBoJioKa.

0 — AN HWKHEro NOSNOXEHNS
1 — BCcenoaunumoHHas

T — npoBonoka dncoHanonHeHHas

3 — vHOeKc, onpeaensLWnn 3KCNyaTauMoHHbIE XapakTepHble 0COGEHHOCTU MPOBOSIOKM, TakMe Kak LuakoBast
cucTema, 3alMTHbIV ra3 1 Mnp. B COOTBETCTBMM C pa3genom A7 npunoxeHuns k ctangapty AWS A5.29/5.29M.

4 — yHOeKc, onpeaensitoLLnn XMMUYECKUA COCTaB HamnmaBneHHOoro Metanna cornacHo 1ab.4 ctaHgapTa

AWS A5.29/5.29M.

M — nHaekc, ykasbiBatoLyin, YTO CBapKa BbinonHanack B Ar (75-80%)/CO, cmecu (MHAEKC OTCYTCTBYET —

camosaiwmTHasa unmn 100% CO,)

J — npoBornoka obecnevynBaeT NoBbILLEHHbIA MOPOT XMaAHOMOMKOCTM (rapaHTupyeTcs paboTa yaapa KV He meHee
20 cpyT-pyHT-cUna (He meHee 27 [x) npu Temnepatype Ha 20°F (11°C) Huxe, Yem 3TO NnpefycMoTpeHo Tab.2

ctaHgapta AWS A5.29/5.29M).

5 — unpekc D unu Q, onpegensawwmiA JONONHUTENbHbIE TPeBoBaHNA K HannaesneHHOMY MeTasnny B COOTBETCTBUM

c 1ab. 11 n 12 ctangapta AWS A5.29/5.29M.

H — oudpdyasnoHHo cBobGoaHkIN Bogopos

6 — nHgekc, onpegensowmi cogepxanmne anddysnoHHoro sogopoaa B 100 r HannaeneHHOro Metanna cornacHo

Ta6.10 ctangapta AWS A5.29/5.29M.

MHpekc mn Bogopoaa Ha 100 r metanna
4 <4,0
8 <8,0
16 <16,0

MapKa, TN HanonHuTens, onucaHue

Knaccudumkaumm n
ofobpeHus

TunuyHbIe cBOMCTBA HannaBrieHHOro mMetanna

Xumunyecknm
cocTaB, %

3alWmnTHbIN
ras

MexaHuueckue
cBOMCTBA

OK Tubrod 14.05

Twvn — meTannonopoLuKoBas

BcenosnunoHHasa (kpome BepTvKanuM Ha Crnyck)
METannonopoLLKOBas MNPOBOMOKa, NernpoBaHHas
1% Ni, npegHasHaveHHas Ans cBapku, Kak Ha nps-
MOW, TaKk 1 Ha 0BpaTHOW NONAPHOCTY B aproHOBOWN
cvmecn M21, OTBETCTBEHHbIX METanOKOHCTPYK-
LM U3 HU3KONErMpoBaHHbIX CTanewn, Ans KOTOpbIX
NPeabABNSIOTCA MOBbILEHHbIe TPeboBaHWsA K Ha-
nnaBneHHOMY MeTansy no yaapHOW BA3KOCTU Npu
Temneparypax o -40°C, rapaHTMpys B HeM npe-
OenbHO HU3Koe cofepxaHue Bo4opoaa.

Tok: = (+/-)

[MpocTpaHCTBEHHbIE MONOXEHUs Npu cBapke: 1, 2,
3,4,6

Bobinyckaemble gnametpbl: 1,0 1 1,2 Mm

EN ISO 17632-A:
T424ZMM2H5

AWS A5.28: E70C-G

ABS: 3YSAH10
BV: SA3YM HH
KV-40

DNV: 1 YMS (H10)
LR: 4Y40S H5

C 0,06
Mn 1,30
Si 0,50
Ni 0,95
P max 0,025
S max 0,025

M21
(80%Ar +
20%CO0,)

o, 500 MfMa

o, 600 MMa

5 2%

KCV:

138 Ox/cm? npu -20°C
100 Ox/cm? npu -40°C

OK Tubrod 14.02

Tun — MeTannonopoLkKoBas

BcenosnumoHHasa (Kpome BepTuKanu Ha Chyck,
avameTpom 1,2 MM) MeTannonopoLlKkoBasi MPoBO-
noka, nernpoaHHas 0,5% Mo, npegHa3Ha4yeHHas
[nsi CBapku, Kak Ha NpsIMON, Tak 1 Ha obpaTHon no-
NAPHOCTN B aproHoBon cmecn M21, meTannokoH-
CTPYKUMIA 13 HU3KOMErVpOBaHHbIX CTarnew MnoBbl-
LLIEHHOW MPOYHOCTY € Npefernom TekyvecTtn go 500
Mrla. MpoBonoka MOXET NPUMEHATLCS B dHepre-
TUKE NpU cBapKe NaponpoBoAoB 1 6onepoB, aKc-
nnyaTupyoLmxcsi npu Temnepatypax go 500°C.
Tok: = (+/-)

[MpocTpaHCTBEHHbIE NONOXEHUSA Npu cBapke: 1, 2,
3,4,6

Bobinyckaemble gnameTpbl: 1,2 1 1,6 MM

EN ISO 17632-A:
T502ZMM2H10

AWS A5.28: E80C-G

Mn
Si
Mo

0,07
1,35
0,60
0,50
max 0,025
max 0,025

M21
(B0%AT +
20%C0,)

o, 588 Mrlla

o, 663 Mla

0 25%

KCV:

99 x/cm? npu -20°C

Mapka, TMn HanonHuTens, onucaHue

Knaccudomkaumm n
onobpeHun

TunuyHble CBOMCTBA HaNaBfIeHHOro MeTanna

MOW, Tak 1 Ha 06paTHON MONSAPHOCTM B aproHOBOM
cmecn M21, OTBETCTBEHHbIX METaroKOHCTPYK-
LA U3 HU3KOMErMPOBAaHHbIX CTanen, Ans KOTopbIxX
NpeabaABSATCA NOBbILLEHHbIE TPEOOBaHUS K Ha-
nraeneHHOMy MeTanny no yaapHOW BSI3KOCTU Npu
Temnepatypax go -60°C, rapaHTupys B Hem npe-
[O€enbHO HU3KOEe CofepkaHne Bogopoaa.

Tok: = (+ /=)

[MpocTpaHCTBEHHbIE NONOXEHUS Npu ceapke: 1, 2,
3,4,6

Bbinyckaemble guameTtpbl: 1,2 1 1,4 MM

ABS: 3YSAH10
DNV: V YMS (H10)
GL: 6YH10

LR: 5Y 40S H5
RS: 5YMSH10

XumMunueckumn 3alWuUTHbIN MexaHu4yeckue
cocTaB, % ras cBoOMCTBa

OK Tubrod 14.04 EN ISO 17632-A: C 0,06 M21 o, 460 MMa
Tvn — MeTannonopoLKoBas T426 2NiM M 2 H5 Mn 1,00 (8(1%Ar + o, 57? MMa
BcenosuumnoHHasi (Kpome BepTUKanu Ha Cryck) ) S'_ 0,45 20%C0,) 0 ?6 %
METanonopoLLKOBas NPOBOSiOKa, NerMpoBaHHas AWS A5.28: E70C-G | Ni 2,40 KCV: ) .
2% Ni, npegHasHaJeHHas Ans cBapku, Kak Ha npsi- P max0,018 176 Mx/cm? npn -20°C

S max 0,018 98 x/cm? npu -60°C

OK Tubrod 14.03

Twvn — meTannonopoLuKoBas

BcenosuunoHHas (Kpome BepTuKanm Ha Cnyck,
nposonoka auvametrpom Ao 1,4 mm) mertanno-
MopoLLKOBasd  MPOBOMIOKa, MNpefHasHavyeHHas
Ona CBapKu, NPenMyLlecTBEHHO Ha NpPsIMOM Mo-
napHOCTM (QonyckaeTca cBapka Ha obpaTHow
NnonspHOCTKN), B aproHoBow cmecn M21 metan-
NOKOHCTPYKLMIN U3 BbLICOKOMPOYHBIX CTanen c
npegenom Ttekyyectn go 700 MMa, Takux kak
DOMEX 700MC, WELDOX 700. HannaeneHHbIn
mMeTann obrnagaeT BbICOKON yaapHOW BA3KOCTbIO
npu Temneparypax go -40°C, rapaHTmpysa B HEM
npegenbHO HU3KOe codepXaHue Bogopoaa.

Tok: = (+/-)

[MpocTpaHCTBEHHbIE MONOXEHUs Npu cBapke: 1, 2,
3,4,6

Bobinyckaemble guameTtpsbl: 1,2; 1,4 1 1,6 mm

EN ISO 18276-A:
T 69 4 Mn2NiMo M
M2 H5

AWS A5.28:
E110C-G

Mn
Si
Ni
Mo

0,07
1,65
0,55
2,20
0,55
max 0,020
max 0,020

M21
(80%Ar +
20%CO0,)

o, 757 MMa

o, 842MMa

5 20%

KCV:

89 [>x/cm? npu -40°C
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MapKa, TN HanonHuTensd, onucaHue

Knaccudmkaumm n
opobpeHus

Tunn4yHbIe cBOWCTBa HannaBfieHHOro Metanna

MapKa, TN HanonHuTens, onucaHue

Knaccudumkaumm n
ofobpeHus

TunuyHbIe cBOMCTBA HannaBrieHHOro mMetanna

XumMmuyeckum 3alUTHbLIN MexaHu4yeckue
cocTtaB, % ras CBOWCTBA
Coreweld 89 EN ISO 18276-A: C 0,10 M20 o, 923 MMa
Tun — MeTannonopoLuKoBas T894ZMM3H5 Mn 1,35 (92%Ar + o, 985 Mlla

[a3o03awpmTHaa MeTannonopoLLKOBas MPOBOIOKa,
pa3paboTaHHas 4Nsi CBAPKW B HWKHEM MOMOXEHNN
Ha NOCTOSAHHOM TOKe 06paTHOM MOMAPHOCTU CBEPX
BbICOKOMPOYHbIX CTanenm C npegernoMm Teky4yecTu
Ao 900 MMa Takmx kak S890QL, WELDOX 900,
1100, 1300, DOMEX 960, XABO 890, 960, 1100,
NAXTRA 70, OX-700, 800, 1002, Optim 900QC,
960QC, 1100QC, T1-HY80. Hambonee Bbicokue
NPOYHOCTHbIE CBOWCTBA JOCTUrAKOTCSA NPU CBapKe B
aproHoBou cmecu M20 (92% Ar + 8%C02). Ceapky
TaKKe MOXHO BbINONHATL B cmecn M21. Hannas-
NEeHHbIN MeTann obrnagaeT BbICOKON yaapHOW BA3-
KOCTbIO Npu Temnepatypax ao -40°C, rapaHTupys
B HEM MNpeaenbHO HU3KOoe CoAepaHne Bogopoaa.
[aHHas npoBonoka Halwna cBoe MpUYMEHeHVe B
TaKUX OTPacnsax NPou3BOACTBA, Kak U3roToBrneHne
CaMOXOAHbIX MO4BLEMHO-TPAHCMOPTHBIX, LIeMeH-
TOMOAAILWMX, 1eco3aroTOBUTENbHBLIX W Apyrue
NOrpy304HbIX MaLUMHbI, AA KOTOPbIX MPUMEHEHWe
nogo6HbIX BbICOKOMPOYHbLIX CTaner crano npuopu-
TETHLIM HanpaBrneHneM pa3BUTUS.

Tok: = (+)

lMpocTpaHCTBEHHbIE MONOXEHNs Npy ceapke: 1, 2
Beinyckaembii anametp: 1,2 MM

AWS A5.28:
E120C-G-H4

FILARC PZ6125

Twun — ocHoBHasA

BcenosnumoHHasa (Bkntodas BepTvKanb Ha Cryck)
rasosallMTHas OCHOBHas MOPOLLKOBAs NPOBOSIOKa,
npefHasHavYeHHas a1t CBapky B aproHOBOW CMe-
cn M21 Ha NOCTOSIHHOM TOKE MPSIMON NOASPHOCTU
(monyckaetcsa cBapka Ha ObBpaTHOW MOMSPHOCTK).
lMpoBonoka npuMeHseTCA AN 3anonHALWmUX U
06MMLOBOYHBIX CIOEB 0COO0 OTBETCTBEHHBLIX Me-
TanmnoKOHCTPYKLUUA M3 HU3KOMNErmpoBaHHbIX KOH-
CTPYKUMOHHBIX W Cy[dOBbIX CTanen C npenenom
Tekydectn oo 420 Mla, a Takke KOpHEBbIX NPO-
XOA0B ANd cTanen ¢ npegenom Tekydectn Ao 500
MIa, ans KoTopbix NPeabSABMSOTCS NOBbILLEHHbIE
TpeboBaHUsi K HannaeneHHOMYy MeTanmny Mo nna-
CTUYHOCTY Y yOAapHOW BSA3KOCTM NPpU TeMneparypax
[o -60°C, rapaHTupys B HEM NpeernbHO HU3Koe
cogepxaHue sogopoaa. [lJaHHas npoBoroka sBns-
eTcs Hamboree akTyanbHOM Ans CBapKu KOPHEBbIX
npoxoaoB., Korga HeobxoamMmo copmmpoBaTtb 00-
paTHbIV Banvk, HO NPU 3TOM KOHCTPYKLUSI N3aenms
He MOo3BOMSET NPUMEHNUTL KEpaMUYECKMEe NoaKNaa-
kn. CBapKy HEOGXOOMMO BbINOMHATL YIMOM Ha3ag,
OTTECHSS LUMNaK B XBOCTOBYH YaCTb BaHHbI.

Tok: = (+/-)

[MpocTpaHCTBEHHbIE MONOXEHUS Npu ceapke: 1, 2,
3,4,56

Bbinyckaemble anametpbl: 1,0 n 1,2 Mm

EN ISO 17632-A:
T426 INiBM 1 H5

AWS A5.29:
E71T5-K6M-H4

ABS: 3SA, 3YSA
BV: S4M, S5YM HH
DNV: V Y40MS (H5)
GL: 6YH10S

LR: 5Y40S H5

RS: 5Y42HHS

Si 0,50 8%CO,) o 18%
Ni 2,50 KCV:
Mo 0,70 90 Oxx/cm? npu -40°C
Cr 0,55
P max0,015 fypo o 910 Mma
S max0015 | (go%ar+ | o, 965 Mrla
20%CO0,) o 18%
KCV:
119 Ix/cm? npu -40°C
C 0,07 M21 o, 2420 MMa
Mn 1,20 (80%Ar + o, 2510 Mrla
Si 0,45 20%CO0,) 0 226%
Ni 0,85 KCV:
P max 0,020 125 Ox/cm? npu -40°C
S max 0,020 268 [x/cm? npu -40°C

XuMuueckum 3alWmnTHbIN MexaHuyeckue
cocTaB, % ras cBOMCTBA
FILARC PZ6112 EN ISO 17632-A: C 0,05 C1 o, 2440 MMNa
Tun — pyTunosas T422ZPC1H5 Mn 1,00 (100% CO,) | o, 2520 MMa
BcenosnumnoHHasa (Bkntodas BepTvKanb Ha Cryck) S'. 0,50 5 =222%
Ni-Cu nervpoBaHHas pyTunosas nopotukosast npo- | EN 18O 17632-A: Ni 0,70 KCV: i
BOMOKa, NpenHasHadeHHas ans ceapki B uuctom | 1 462ZPM1H10 | Cu 0,45 268 [Ix/em? npu -20°C
YIMEeKNUCIIOM rase W aproHoBoii cMecn M21cTaneit P max0,025
una COR-TEN, Patinax, Dillicor cToitkux k atmoc- | AWS AS.29: S max0,030 |2 o, 2460 MMa
depHo kopposun. HannaeneHHbIn meTann obna- E71T1-G-H4 (80%Ar + o, 2550 MlMa
[aeT NOBbILLIEHHON CTOMKOCTbIO K KOPPO3UK B Cna- 20%C0O,) o 222%
BoarpeccuBHbIX cpefax, TakMx Kak Mopckasi Boga AWS A5.29: KCV:
1 NPU KOHTaKTe C ra3aMu C BbICOKUM COAiepXKaHnem E71T1-GM-H8 268 [x/cm? npu -20°C
CEePHUCTLIX coeanHeHun. MpoBoroka Takke peko-
MeHZyeTCsl AN CBapKW MOCTOBbIX KOHCTPYKLMIA 1
KOpMNyCOB Cy[0B, M3roTaBnMBaeMblX U3 HU3KONery-
POBaHHbIX CTanen MOBbILLEHHOW NMPOYHOCTM Tuna
10XCHAO n 15XCHA, a Takke Opyrnx Hu3koneru-
pPOBaHHbIX CTanemn ¢ npegenom Tekyyectu o 470
Mla, kotopble 0brnagalT MOBbILLEHHON CTOMKO-
CTblO K aTMOChepHO KOPPO3UN.
Tok: = (+)
[MpocTpaHCTBEHHbIE MONOXEHUsT Npu cBapke: 1, 2,
3,4,5,6
Beinyckaembin guametp: 1,2 mm
OK Tubrod 15.17 EN ISO 17632-A: C 0,06 M21 0. 544 Mla
Tun — pyTunosas T463 1INiP C2H5 Mn 1,15 (80%Ar + o, 613 MMa
YHuBepcarnbHas BCEMO3WLMOHHasA (KpoMe BepTu- S'_ 0,35 20%CO0,) 5 26%
kanm Ha cnyck, avametpom 1,2 Mm) 1% Ni neru- | EN ISO 17632-A: Ni 0,95 KCV: i
poBaHHas pyTurioBas nopolkoBas nposoroka, | 1 464 INiPM2 Ti 0,04 166 [bx/cm? npu -40°C
npefHasHavyeHHas ans CBapku B aproHOBOW CMe- H10 B 0,005
o M21 OTBETCTBEHHbIX KOHCTPYKLMM, K CBAPHBLIM P max0,025
WBaM KOTOpbIX NpeabsensioTcs TpeGosamms no | AVVS AS.29: S max0,030
yOapHOW BA3KOCTW Npu Temnepatypax o -40°C. E81T1-Ni1M
[ns un3menbyeHuss 3epHa MpOBOIIOKA [JOMONHK-
TenbHO mukponernposaHa Ti n B. CBapky meHee | HAKC: @ 1.2 mm
OTBETCTBEHHbIX KOHCTPYKLUIA [OMYCKaeTCcs BbINOs-
HATb B YACTOM Yyrrekucnom rase. [posonoka Tak- | ABS: 3YSAH5
Xe pekoMeHayeTcst AN cBapky 3anonHaowmx un | (M21 n C1)
06MMLOBOYHBIX MPOXOAOB MarnctpanbHbix Tpybo- | BV: SA3YM HH
npoBoAoB knacca npovHocTn go K54 (API 5L X60). | (C1),

Tok: = (+)

[MpocTpaHCTBEHHbIE MONOXEHUSA Npu cBapke: 1, 2,
3,4,6

Bobinyckaemble gnameTpsbl: 1,2 1 1,6 MM

SA3YM (M21)

DNV: IV Y42MS H10
(M21)

GL: 4Y46H5S (M21)
(Tonbko @ 1.2 mm)
LR: 3YS H5 (C1),
4Y46S H5 (M21)
RS: 4YMSHH (M21)
(D 1.6 Mmm),
4YMSHHH (M21)
(D 1.2 Mmm)
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MapKa, TN HanonHuTensd, onucaHue

Knaccudmkaumm n
opobpeHus

Tunn4yHbIe cBOWCTBa HannaBfieHHOro Metanna

MapKa, TN HanonHuTens, onucaHue

Knaccudumkaumm n
ofobpeHus

TunuyHbIe cBOMCTBA HannaBrieHHOro mMetanna

XumMmuyeckum 3alUTHbLIN MexaHu4yeckue
cocTtaB, % ras CBOWCTBA
FILARC PZ6116S EN ISO 17632-A: C 0,05 C1 o, 2470 MMa
Tun — pyTunosas T466 1.5NiP C 1 Mn 1,30 (100% CO,) | o, 2550 MMa
BcenosnumoHHas (Bkmoyas BepTuKanb Ha Criyck) H5 S'. 0,40 5 =222%
1,5% Ni nerupoBaHHasi pyTurioBasi MOPOLLKOBAst Ni 1,50 KCV: 3
MPOBOMOKA, MpeaHasHaueHHas Ans ceapkn B um- | AVS AS.29: P max0,020 259 [hx/em? npn -60°C
CTOM YITIekMCriom rase 0coBo oTBeTcTBeHHbIX Me- | E81T1-K2J-H4 S max0,020
TanmoOKOHCTPYKUMA M3 HU3KONErMpoBaHHbIX KOH-
CTPYKUMOHHBIX W CyAOBbIX CTanein nosbiweHHon | ABS: 3SA H5,
NPOYHOCTU C npegenom Tekydectn Ao 460 Mrlla | 3YSA H5 (C1)
Tvna S460QL11 nm aHanornyHbIX. HannaenenHsi | BV: SA 3YMHH
MeTann obrnagaeT BbICOKMMM nnactndeckumn xa- | DNV: V YMS (H10)
paKkTepucTMKammn U COXpaHsieT BbiCcokne nokasate- | GL: 6Y40H5S
NV yaapHom BA3KOCTY Npu Temnepatypax Ao -60°C. | LR: 5Y40S H5
Tok: = (+) RS: 5Y42MSH5
lMpocTpaHCTBEHHbIE MOMNOXEHUsA nNpu ceapke: 1, 2,
3,4,5,6
Beinyckaembin gnametp: 1,2 Mm
FILARC PZ6138 EN ISO 17632-A: C 0,06 M21 o, 2500 MMa
Tun — pyTunosas T506 1NiPM1H5 Mn 1,30 (80%Ar + o, 2550 MMa
BcenosuumoHHan (Bknovas BepTMKarb Ha Cryck) S', 0,40 20%C0,) 5 222%
1% Ni nervpoBaHHas pyTunosas nopotukopasi | AVVS A5.29: Ni 0,95 KCV:
MPOBOMOKA, OPUEHTUPOBaHHbIN Ha capky B ap- | E&1T1-NiITMJ-H4 P max0,020 211? Pox/em? npu
TOHOBOM cMecy M21 oddLLOPHBIX, MOCTOBbIX M S max0,020 -20°C i
APYrMX 0coB0 OTBETCTBEHHBIX KOHCTPYKLMIA, C pac- | HAKC: @ 1.2 275 [Dx/em? npu '4000
YeTHOW TeMmnepaTypol akcrnyatauuu fo -60°C. 259 [br/em?® npu -60°C
MeTann, HannaeneHHbI AaHHoW nposorokon, | HALL «MocTbi»
MpoLUen UCMbITaHUA Ha TPELLEHOCTOMKOCTb (BSi3-
KOCTb paspyLUueHusi) npu cratudeckom Harpyxe- | ABS: 3SA, 3YSA H5
Hum (CTOD-TecT). MpoBornoka nmeeT paspeLlenve | BV: SSYMHH
HUL «MocTbl» Ha npumeHeHve anst Bcex Buaos | DNV: V Y42MS (H5)
MOCTOBbIX KOHCTPYKUMIA (BKMntodas x/A) Bcex knu- | GL: 6Y46H5S
maTudeckunx ncnonHeHnn (sknrodas CesepHoe b). | LR: 5Y40S H5
Tok: = (+) RS: 5Y42MSH5
[MpocTpaHCTBEHHbIE MONOXEHUS Npu ceapke: 1, 2,
3,4,5,6
Bbinyckaembivi guametp: 1,2 MM
FILARC PZ6138SR EN ISO 17632-A: C 0,06 M21 o, 2470 MMa
Tun — pyTunosas T466 1NiP M1 H5 Mn 1,30 (80%Ar + o, 2550 MMMa
Mposonoka aHanormunas FILARC PZ6138, Ho Si 035 20%C0O,) |3 222%
OpUeHTMpOBaHHas Ha cBapky Gonee Tonctocten- | AVVS AS.29: Ni 0,95 KCV: .
HbIX KOHCTPYKLMI, NS CBapHbIX coeanHermii ko- | E81TT-NITMJ P max0,015 259 [bw/em? npn -60°C
TOpbIX MOXeT MoTpeBGoBaTLCS MOCHecBapoyHast S max0,020
TepmoobpaboTka. ABS: 4YSAH5
Tok: = (+) DNV: V Y42MS (H5)
MpocTpaHcTBeHHbIE nonoxeHus npu ceapke: 1, 2, | LR: 5Y42S H5 (AW)
3,4,5,6 5Y42S H5 (PW)
Beinyckaembin gnametp: 1,2 Mm
FILARC PZ6138S SR EN ISO 17632-A: C 0,06 C1 o, 2470 MMa
Tun — pyTunosas T466 INiPC 1H5 Mn 1,30 (100%C0O,) | o, 2550 MNa
MpoBonoka aHanormyHasa FILARC PZ6138SR, S'_ 0,40 0 222%
HO NpeaHasHaueHHas Ans ceapku B umcTtolt yre- | AWS AS.29: Ni 0,95 KCV:
KUCROTE E81T1-Ni1J P max 0,015 =59 [x/cm? npu -60°C
S max 0,020

Tok: = (+)

MpocTpaHCTBEHHbIE NMOMNOXEHWS Npu ceapke: 1, 2,
3,4,5,6

Bobinyckaembin gnameTp: 1,2 MM

ABS: 5Y42M H5
(PW)

5Y46M H5 (AW)
BV: 5Y42 H5 (PW)
5Y46 H5 (AW)
DNV:

V Y42MS (H5) (PW)
V Y46MS (H5) (AW)
GL: 5Y42H5S (PW)
5Y46H5S (AW)
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XuMuueckum 3alWmnTHbIN MexaHuyeckue
cocTaB, % ras cBOMCTBA

OK Tubrod 15.19 AWS A5.29: C 0,05 M21 o, 584 MMa
Tun — pyTunosas E81T1-Ni1M Mn 1,30 (80%Ar + o, 643 MMa
YHuBepcarbHas BCENO3WLMOHHas (Kpome BepTu- S'_ 0,35 20%C0,) 5 26%
kann Ha cnyck) 1% Ni neruposanHas pytunosas | HAKC: @ 1.2 mm Ni 0,95 KCV: i
MOPOLLIKOBasi MPOBOMOKA, NpefHasHaueHHasl Ans P max0,025 131 x/em? npm -50°C
CBapKM B aproHoBoi cmecu M21 oTBeTcTBeHHbIX | BHUWIMa3 S max0,025
KOHCTPYKUMM, K CBapHbLIM LUBaM KOTOPbIX Mpeab-
ABNAOTCA TPebGoBaHNA MO yAapHOW BA3KOCTU Npu
Temneparypax o -50°C. HannaeneHHbIn meTann
coaepXuT meHee 5 Mn Angdy3noHHHO cBOOOAHO-
ro sogopoga Ha 100 r HannaBneHHoOro metanna.
MpoBonoka Takke pekoMeHOyeTcsi AN CBapku
3aMOHSALWMX M OBNULOBOYHLIX MPOXOAOB Maru-
CTpanbHbIX TPyOONpPOBOAOB Kracca NpoYHOCTM A0
K60 (API 5L X70).
Tok: = (+)
[MpocTpaHCTBEHHbIE MONOXEHUs Npu cBapke: 1, 2,
3,4,6
Beinyckaembin guametp: 1,2 mm
Dual Shield 55 EN ISO 18276-A: C 0,05 M21 0. 584 Mla
Tun - pyTunosas T554ZPM2H5 Mn 1,40 (80%Ar + o, 660 Mla
YHuBepcarnbHas BCEMO3NLMOHHasA (KpoMe BepTu- S'_ 0,35 20%CO0,) 0 26%
Karnu Ha crnyck) pyTunoBasi MOPOLLKOBasi NPOBOSO- AWS A5.29: E91T1- | Ni 0,95 KCV: .
ka, aHanormuHast OK Tubrod 15.19, o6napatowas | M P max0,025 130 [bx/em? npu -40°C
Goree BLICOKMM MpeferioM MPOYHOCTU Hamnas- S max0,025
NEeHHOro MeTarnna npu HeGonbLLIOM CHXeHun nna- | BHANIMas
CTUYeCKMX CBOMCTB. lNpoBornoka npegHas3HadYeHa B
OCHOBHOM [ifsi CBapKX 3anofHALWMX 1 obnuuo-
BOYHbIX MPOXOAOB MarucTparnbHbiX TpyOonpoBo-
[oB knacca npovHoctu fo K60 (API 5L X70).
Tok: = (+)
[MpocTpaHCTBEHHbIE NONOXEHUSA Npu cBapke: 1, 2,
3,4,6
Bobinyckaembii gnameTp: 1,2 MM
Dual Shield 62 EN ISO 18276-A: C 0,06 M21 0, 2620 Mrlla
Tun - pyTunosas T624 Mn1,5Ni P M Mn 1,60 (80%Ar + o, 2700 MMa
YHuBepcanbHas BCEno3nUMoHHasa (Kpome Bep- 2H5 S'. 0,35 20%C0,) o 218%
TUKanM Ha Cnyck) BbICOKOMPOYHas pyTuroBasi Ni 1,50 KCV: 3
NOPOLLKOBasi MPOBOMOKa, NpenHasHadenHas ana | AWS AS.29: P max0,020 259 [hx/cm? npun -40°C
cBapku B aproHoBoil cmecn M21 ocobo otser- | E101T1-G S max0,020
CTBEHHbIX KOHCTPYKUMA M3 CTanel C npepernom
Tekydectn go 620 Mrlla, takmx kak DOMEX 600. | HAKC: @ 1.2 mm
MpoBonoka Takke pekoMeHOyeTcsi AN CBapku
3aMnOnHSLWMX U 0BNMLIOBOYHBIX NpoxodoB maru- | BHUUIM a3
CTpanbHbIX TpyOONpPOBOAOB Kracca NpoYHOCTM A0
K65 (API 5L X80).
Tok: = (+)
[MpocTpaHCTBEHHbIE MONOXEHWs Npu cBapke: 1, 2,
3,4,6
Beinyckaembin guametp: 1,2 mm
Pipeweld 111T-1 EN ISO 18276-A: C 0,06 M21 o, 2690 Mrla
Tun - pyTunosas T694ZPM2H5 Mn 1,20 (80%Ar + o, 2760 Ma
BcenosunumoHHast (kpome BepTvKanu Ha Cryck) Bbl- S'_ 0,35 20%C0,) 5 218%
COKOMPOYHas pyTUrioBasi NOPOLLKOBasi NMPOBOJIOKA, AWS AS5.29: Ni 2,75 KCV: .
npegHasHavYeHHas Ans CBapKu B aproHOBOW CMeCU E111T1-K3MJ-H4 Mo 0,40 259 [x/em? npu -40°C
M21 3anonHSIOLLMX 1 OBULIOBOYHBIX MPOXOA0B Ma- P max0,020

S max 0,020

rMcTpanbHbiX TPyGONpoBOAOB M3 BbICOKOMPOYHbIX
cTanen ¢ npegenom Tekydectn go 690 MMa. Ha-
nraBneHHbI MeTann obnagaeT BbICOKOW yAapHON
BSAI3KOCTbIO Npu TeMnepatypax 4o -40°C, rapaHTupys
B HEM MpefenbHO HU3KOoe CcoaepXkaHue Boaopoaa.
Tok: = (+)

[pocTpaHCTBEHHbIE NONOXEHUSA Npu cBapke: 1, 2,
3,4,6

Bbinyckaembii gnameTp: 1,2 MM
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2.5. dnocbl N NPOBOSIOKU ANA AYroBOM cBapku nopa ¢hbsiloCOM HU3KoNermpoBaHHbIX
KOHCTPYKLMUOHHbIX CTanen NoBbILUeHHOM NPOYHOCTU U BLICOKONPOYHbLIX CTanemu.

Knaccugpukayuu ¢hsirocoe 8 coomeemcmeuu co cmaHlapmom:
* ISO 14174:2012, a makxe udeHmu4Hbix emy EN ISO 14174:2012

Knaccudumkaumio cm. B pasgene 1.6. «drockl 1 NPOBOMOKM ANS1 AYroBOW CBapKW nog, hntoCcoM YriepoanCTbiX U
HW3KONEerMpoBaHHbIX cTanemn» Ha cTp. 44

Knaccudghukayuu npoeosiok u HannaesieHHO20 Memarsijia 8 coomeemcmeuu
co cmaHOapmom:
*ISO 14171:2010, a makxe udeHmu4Homy emy EN ISO 14171:2010 (Onsi NpoeoJIOK,

obecneyusaroujux 8 Hanslaske npedes1 mexkydyecmu Ao 500 Ml1a eknro4yumenbHo)
Knaccudukaumio cm. B pasgene 1.6. «dritockl M NPOBOSOKN ANS YroBOW CBapKu nog, hfitoCoM YrnepoaucTbiX U
HW3KONEerMpoBaHHbIX CTanen» Ha ctp. 46

*ISO 26304:2011, a makxxe udeHmu4Homy emy EN ISO 26304:2009
(Onsi npoeosiok, obecneyusarowux e Harsaeke rpeden mekyyecmu 6osiee 500 Mrla)

ISO 26304-A |: | S 1 2| |3 4 P H 5

daKynsTaTuBHO

ISO 26304-A — cTaHaapT, COrnacHo KOTOPOMY MPOM3BOAMTCS Knaccudukaums
S — KoMBUHaUusA NpoBorokKa + orc Ansa AyroBor CBapky nog drtocom

1 — HOEKC, onpeaensLWniA NPOYHOCTHLIE M NNACTUYECKME CBOMCTBA HaMMaBneHHOro MeTansa cornacHo Tab. 1A,
nmMbo cBapHOro coeanHEHUs NpY ABYXNPOXOAHOW cBapke cornacHo Tab.2A ctaHgapta ISO 26304

MpoYHOCTHbIE U NIacTUYecKne xapakTepMCTUKN HansaBreHHOro MeTasnsna

WHpekc | MnHumanbHoe 3HadeHue npegena | [nanas3oH 3HavyeHunn npegena MuvHUManbHble 3Ha4YeHNs
Tekyyectu, MlMa npo4yHocTtn, MlMa OTHOCUTENBHOIO yaAnuHeHus, %
55 550 640...820 18
62 620 700...890 18
69 690 770...940 17
79 790 880...1080 16
89 890 940...1180 15

2 — vHOEeKC, onpeaensitoLLnn NOPOr XNagHOMOMKOCTI HannaBneHHOro MeTansa cornacHo 1ab.2 ctangapta 1ISO 26304

3HavyeHusi TemnepaTyp, NpPU KOTOPbIX rapaHTUpyeTcsa pabota yaapa KV He meHee 47 [x

WHoexc Temnepartypa °C WHpekc | Temnepatypa °C
Z He pernameHTupyeTcs 3 -30
A +20 4 -40
0 0 5 -50
2 -20 6 -60

3 — nHAekc, onpegensanLmi TMN drtoca No XMMMUYECKoMy CocTaBy cornacHo Tab.3 ctangapta ISO 26304

CumBon Tun crnroca

MS MapraHLuoB/CTO-CUNMKaTHbIN

CS KanbuuneBo-cunmukaTHbIN

CG KanbLumeBo-marHmeBbli

CB KanbuneBo-MarHmeBbI-OCHOBHbIN
CG-l KanbLmeBo-MmarHmeBbIn ¢ JoOaBReHneM xenesa
CB-l KanbuneBo-MarHMeBbIN-OCHOBHbIV C A00aBneHneM xernesa
GS MarHueBo-cunmkaTHbIN

ZS LInpKkoHMeBO-CUNMKaTHLIN

RS PyTnnoBo-cunukaTtHbIn

AR AnOMUHATHO-PYTUIOBBIN
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CumBon Tun conroca
BA OCHOBHO-aNMtOMNHATHbIN
AAS Kucno-antoMmHaTHO-CUSTMKaTHBIN
AB AnOMUHATHO-OCHOBHbIV
AS AnOMUHATHO-CUSTMKATHBIN
AF AnOMNHATHO-PTOPUCTO-OCHOBHbIN
FB dTOPUOHO-OCHOBHbIE
Y4 Mpoune

4 — vHOeKc, onpeaensiLnn onpeaensiowmi XMMUYECKUIA COCTaB NPOBOJTIOKM CMOLLHOIO Ce4YEHUS B COOTBETCTBUN C
Tabnuuen 4 (nepsas byksa B nHaekce S) unu HannaeneHHoro metanna (nepeas byksa B uHgekce T), BbINONIHEHHOMO
NMOPOLLIKOBOW MPOBOJSIOKOW B COOTBETCTBUM C Tabnuuen 5 ctaHgapta 1ISO 26304

P — mMexaHu4eckre CBONCTBA HaNmaBneHHOro Metanna pernaMmeHTMpyTcsa nocrne TepmoobpaboTku no pexmmy
560-600°C B TeueHne 60 MuH

H — gnddy3snoHHo cBoGOaHbIN BOJOPOL,
5 — uHpgekc, onpegensowmin cogepxaHne anddysmoHHoro sogopoda B 100 r HannaeneHHOro Metanna corfnacHo
Tab.6 ctaHgapta ISO 14171

MHpekc mMn Bogopoaa Ha 100 r metanna
5 <5,0
10 <10,0
15 <15,0

* SFA/AWS A5.23/A5.23M:1997

AWS A5.23 |: | F S 1 T 2,3/ -|E|C|4|5|-/6|7 |H|8

hakynsTaTuBHO hakynsTaTuBHO hakynbTaTuBHO

AWS A5.23 — cTaHgapT, COrnacHo KOTOPOMY NPOM3BOAMTCA Kraccudukaums
F — dontoc ansa gyroson cBapku

S — oroC M3roTOBNEH M3 LMaka NoBTOPHOTO ApoGneHusi, MMBo ero CMecK ¢ HEUCNOb30BaHHLIM NEPBUYHBIM (OHOCOM
(MHAOEeKc oTCcyTCTBYeT — (hrioC SABMSAETCS NEPBUYHBIM)

1 — nHaekc, onpeaensarLwMin NPOYHOCTHLIE CBOWCTBA HannaBneHHoro Metanna cornacHo tab6.6U craHgapTa
AWS A5.23/5.23M

Mpo4YyHOCTHbIE U NNacTUYEeCKUEe XapaKTePUCTUKUN HamnsaBleHHOro MeTanna

WHaoekc | MuHMmManbHoe 3HadeHve npegena MuHUManbHoe 3Ha4eHve npegena MuHMManbHOe 3HayYeHne
npoYHocTu, dyHT/Aronm? (Mra) TekyyecTu, pyHT/aonm? (Mra) OTHOCUTENBHOIO YANUHeHUs, %
70 000 (483) 58 000 (400) 22
80 000 (556) 68 000 (469) 20
90 000 (621) 78 000 (537) 17
10 100 000 (689) 88 000 (606) 16
1" 110 000 (758) 98 000 (676) 15
12 120 000 (827) 108 000 (744) 14

T — pernameHTUPYTCA MEXaHUYECKNE XapaKTEPUCTMKN CBAPHOTO LLUBA, BbINOMHEHHOIO ABYXMNPOXOLHOM
[OBYXCTOPOHHEN CBapKoW

2 — MHAeKC, yKasblBaoLWUiA Ha COCTOsIHME obpasLa, Npy KOTOPOM BbINM NpoBeaeHbI MEXaHUYECKME UCTbITAHUS
HannaerneHHoOro Metanna

A — HenocpeacTBEHHO NOCIe CBapKu

P — nocne TepmoobpaboTku cBapeHHOro obpasia no pexmnmam, ykasaHHbiM B Tab. 5 ctaHgapTta

AWS A5.23/5.23M

3 — nHAekc, onpeaensoLwmn Nopor XNagHONOMKOCTM HannaeneHHoro Metanna cornacHo Tab. 7U ctangapta
AWS A5.23/5.23M
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TemnepaTypbl, NpU KOTOPbIX rapaHTUpyeTca pabora yaapa KV He meHee 20 cyT-pyHT-cuna (27 Ox)

MHpgekc TemnepaTtypa WHoekc | Temnepatypa
V4 He pernameHTupyeTcs 9 -90°F (-68°C)
0 0°F (-18°C) 10 -100°F (-73°C)
2 -20°F (-29°C) 1" -110°F (-79°C)
4 -40°F (-40°C) 12 -120°F (-84°C)
5 -50°F (-46°C) 13 -130°F (-90°C)
6 -60°F (-51°C) 14 -140°F (-96°C)
8 -80°F (-62°C) 15 -150°F (-101°C)

E- NPOBOJIOKa 31eKTpogHanA

C — nHAekKc, ykasbiBaloLWwmMii Ha TO, YTO XMMUYECKUIA COCTaB pernameHTUpyeTcs B MeTarnne, HannasneHHOM
MOPOLLIKOBOW MPOBOSIOKOW (MHAEKC OTCYTCTBYET — XMMUYECKUIN COCTaB perfiaMeHTUpyeTcs B NPOBOMOKE CNOLWHOro

ceveHus)

4 — vHAeKc, onpeaensowmnii XMMUYECKMI COCTaB NPOBOSIOKM CNIOLLHOIO ceveHuns cornacHo Ttab.1 ctaHgapTa
AWS A5.23/5.23M (uHOeKc oTCyTCTBYeT — Harnnaska BbINOMHSAETCA NOPOLUKOBOW NMPOBOMIOKOM, XMMUYECKUI COCTaB
pernaMmeHTMpyeTcst TONbKO B HannaBneHHoOM MeTarnne)

5 — HAOeKc, ykasbiBaloLWMi Ha TO, YTO MPOBOSIOKA CMIOLIHOMO CEYEHUsi COOTBETCTBYET CreLnanbHbiM TPeGoBaHNAaM
N — npoBonoka coOTBETCTBYET TPEGOBaHMSAM aTOMHOW SHEPrEeTUKN
R — npoBonoka cooTBeTCTBYET TPeGOBaHMSAM MO CTOMKOCTU K BbICOKOTEMMEPATYPHOMY OXPYMYMBAHUIO

6 — nHaekc, OI'IpeD,eJ'IHIOLLI,I/IIZ XUMUYECKMIA COCTaB HamnmnaBreHHOro MeTanna cormnacHo 1ab.2 CTaHOapTa

AWS A5.23/5.23M.

7 — VHOEKC, yKa3bIBaIOL1J,VIl7I Ha TO, YTO HamnnaBneHHbIN MeTans COOTBETCTBYET CreunaribHbIM TpeGOBaHI/IﬂM
N — HannaBneHHbIN MeTann COOTBETCTBYET Tpe6OBaHMﬂM aToMHoOM QHEPIreTuKn
R — HannaBneHHbIN MeTann COOTBETCTBYET Tpe6OBaHMﬂM Mo CTOMKOCTU K BblICOKOTEMMNEPATYPHOMY

oxXpynymneBaHuio

H — anddysmoHHO cBOGOAHLIN BOAOPOS

8 — nHpgekc, onpegensawWmi cogepxanne anddysnoHHoro sogopoaa B 100 r HannaeneHHOro MeTansna CornacHo

Tab6.8 ctangapta AWS A5.23/5.23M.

MHpekc mn Bogopoda Ha 100 r metanna
2 <2,0
4 <4,0
8 <8,0
16 <16,0

Mapka

Knaccudmkauum n ogobpeHus

XuMunuyeckun coctaB NPOBOSIOKU, %

OK Autrod 12.24
Bbinyckaemble anametpsl: ot 1,6 8o 5,0 mm

EN ISO 14171-A: S2Mo

AWS A5.23: EA2

HAKC: @ 3.0; 4.0; 5.0 mm

OK Autrod 12.34
Beinyckaemble gnametpsl: ot 2,5 o 5,0 mm

EN ISO 14171-A: S3Mo

AWS A5.23: EA4

HAKC: @ 4.0 mm

OK Autrod 12.44
Bbinyckaemble anametphbl: ot 2,5 o 4,0 mm

EN ISO 14171-A: S4Mo

AWS A5.23: EA3

C 0,08-0,12
Mn  0,95-1,20
Si 0,05-0,20
Mo 0,45-0,60
P max 0,020
S max 0,020
C 0,10-0,15
Mn 1,30-1,65
Si 0,05-0,20
Mo 0,45-0,60
P max 0,015
S max 0,015
C 0,10-0,15
Mn 1,75-2,15
Si 0,05-0,20
Mo 0,45-0,60
P max 0,020
S max 0,020
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Mapka Knaccudomkaumm n ogobpeHuns XumMuyeckum coctaB NpoBONoKU, %

OK Autrod 13.21 EN ISO 14171-A: S2Ni1 C 0,07-0,12
Bbinyckaemble anametpsl: 3,2 1 4,0 Mm ) Mn 0,80-1,20
AWS A5.23: ENi1 Si 0,10-0,25
Ni 0,80-1,20
P max 0,010
S max 0,010
OK Autrod 13.24 EN ISO 14171-A: S3Ni1Mo0,2 C 0,10-0,14
Bobinyckaemble anameTtpsl: oT 2,5 0o 4,0 mm ) Mn 1,40-1,60
AWS A5.23: ENi6 Si 0,15-0,30
Ni 0,80-1,10
HAKC: @ 3.2; 4.0 mm Mo~ 0,15-0,30
P max 0,015
S max 0,015
OK Autrod 13.27 EN ISO 14171-A: S2Ni2 C 0,07-0,12
Bobinyckaemble anametpsl: ot 2,0 oo 4,0 mm . Mn 0,80-1,20
AWS A5.23: ENi2 Si 0,10-0,25
Ni 2,10-2,40
HAKC: @ 3.0; 4.0 Mm P~ max0,010
S max 0,010
OK Autrod 13.36 EN ISO 14171-A: S2Ni1Cu C 0,08-0,12
Bbinyckaemble gnameTtpsl: oT 2,5 o 4,0 mm Mn 0,70-1,20
AWS A5.23: EG Si 0,15-0,35
Ni 0,65-0,90
Cu 0,40-0,60
Cr 0,20-0,40
P max 0,020
S max 0,020
OK Autrod 13.40 EN ISO 14171-A: S3Ni1Mo C 0,08-0,14
Bbinyckaemble anameTtpsl: oT 2,5 0o 4,0 mm . Mn 1,40-1,70
EN ISO 26304-A: S3Ni1Mo Si 0,10-0,25
Ni 0,80-1,00
AWS A5.23: EG Mo 0,45-0,60
P max 0,015
S max 0,010
OK Autrod 13.43 EN ISO 26304-A: S3Ni2,5CrMo C 0,11-0,15
Bbinyckaemble anametpel: ot 2,0 go 4,0 mm Mn 1,40-1,60
AWS A5.23: EG Si 0,10-0,25
Ni 2,20-2,60
Cr 0,55-0,85
Mo 0,40-0,70
P max 0,020
S max 0,020
OK Autrod 13.44 EN ISO 26304-A: S3Ni1,5CrMo C 0,07-0,14
Bobinyckaemble anametpsl: 3,2 1 4,0 Mm Mn 1,30-1,50
AWS A5.23: EG Si 0,05-0,15
Ni 1,50-1,70
Cr 0,15-0,35
Mo 0,30-0,50
P max 0,020
S max 0,020
OK Autrod 13.49 EN ISO 14171-A: S2Ni3 C 0,07-0,13
Bobinyckaemble anametpsl: 3,2 1 4,0 Mm ) Mn 0,80-1,20
AWS A5.23: ENi3 Si 0,10-0,25
Ni 3,10-3,70
P max 0,015
S max 0,015
OK Autrod 13.64 EN ISO 14171-A: S2MoTiB C 0,10-0,15
Bbinyckaemble gnametpel: ot 3,0 4o 5,0 mm ) Mn 1,10-1,30
AWS A5.23: EA2TIB Si 0,15-0,35
Mo  0,40-0,60
HAKC: @ 3.0; 4.0; 5.0 Mm T 0,10:0.20

B 0,010-0,020
P max 0,025
S max 0,025
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OK Flux 10.61

OnucaHwne cntoca cm. B pasgene 1.6. «®ntocbl 1 NPOBOMOKN AN AYrOBOW CBapKX Nof (hritoCoM YriepoanucTbIX U
HW3KONErMpoBaHHbIX cTanen» Ha cTp. 49

PekomeHpgyemble coyeTaHmsa OK Flux 10.61/npoBonoka

Knaccudgukaumm:
Mapka MpoBonoka HannaBneHHbI# MeTann
NpoBoNoku EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23
OK Autrod 12.24 S2Mo EA2 S 42 2 FB S2Mo H5 F7A4-EA2-A2 F7P2-EA2-A2
Opo6peHns NPOBOMOK UMM HaMMaBeHHOro MeTanmna:
Mapka MNMpoBonoka HannaBneHHbIn MeTann
NpPOBONokM HAKC rasnpom | TpaHcHedTb ABS BV DNV GL LR RS
(amametpbl)
OK Autrod 12.24 3.0;4.0;5.0

TunNnYHbIE CBONCT

Ba HannaeneHHOro Metanna nocne ceapku (6e3 TO):

Mapka XumMunyecknn coctaB MexaHu4yeckue CBOMCTBa
MPOBOIOKU c Si Mn Ni Mo Cr | o, [MNa] | o, [MMa] | & [%] T[°C] KCV [Ox/cm?]
OK Autrod 12.24 0,06 0,25 1,00 0,50 470 560 26 +20 163 +20 163
0 150
-20 100
-29 56
-40 44
OK Flux 10.62
OpobpeHus dntoca: HAKC
Onwucanwne drtoca cm. B pasgene 1.6. «drtockl 1 MPOBOMNOKK AN1S AYrOBOW CBapKW Nof, GoritoCOM YrrepoancTbixX
M HU3KOMErnMpoBaHHbIX cTanemn» Ha cTp. 50
PekomeHpyemble coyetaHmna OK Flux 10.62/npoBonoka
Knaccudukauyunu:
Mapka MNMpoBornoka HannaBneHHbIW MeTann
NPOBONOkY EN ISO EN ISO AWS A5.23 | ENISO 14171-A EN ISO AWS A 5.23
14171-A 26304-A 26304-A
OK Autrod 13.21 S2Ni1 - ENi1 S 42 4 FB S2Ni1 H5 - F7A6-ENi1-Ni1 F7P8-ENi1-Ni1
OK Autrod 12.24 S2Mo - EA2 S 46 4 FB S2Mo H5 - F8AB-EA2-A2 F7P6-EA2-A2
OK Autrod 13.27 S2Ni2 - ENi2 S 46 7 FB S2Ni2 H5 - F8A10-ENi2-Ni2 | F8P10-ENi2-Ni2
OK Autrod 13.49 S2Ni3 - ENi3 S 46 8 FB S2Ni3 H5 - F8A15-ENi3-Ni3 | F8P15-ENi3-Ni3
OK Autrod 12.34 S3Mo - EA4 S 504 FB S3Mo H5 - F8AG-EA4-A4 F8P6-EA4-A4
OK Autrod 13.24 S3Ni1Mo0,2 - ENi6 S 50 6 FB S3N- - F8A10-EG- ENi6 | F8P8-EG- ENi6
i1Mo0,2 H5
OK Autrod 12.44 S4Mo - EA3 S 50 5 FB S4Mo H5 - FOAB-EA3-A3 FOP8-EA3-A3
OK Autrod 13.44 - S3Ni1,5CrMo EG - S625FB FIA8-EG-G -
S3Ni1,5CrMo H5
OK Autrod 13.40 - S3Ni1Mo EG - S 626 FB S3N- F10A8-EG-G FOP6-EG-F3
i1Mo H5
OK Autrod 13.43 - S3Ni2,5CrMo EG - S696FB F11A8-EG-G F11P8-EG-G
S3Ni2,5CrMo H5
OK Tubrod 15.27S - - - - T696FBTZHS F11A8-EC-G -
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OpobpeHns MPOBOMOK MW HanmaeneHHoro MeTanna:

Mapka MpoBonoka HannaBneHHbIM MeTann
NpoBonoku HAKC Fasnpom | TpaHcHedTb ABS BV DNV GL LR RS
(amameTpbl)
OK Autrod 13.21
OK Autrod 12.24 3.0;4.0; 5.0
OK Autrod 13.27 3.0;4.0 5YQ460M A5Y46M V Y46M 6Y46M 5Y46M
OK Autrod 13.49
OK Autrod 12.34 4.0 4YQ500M 4Y50M IV'Y50M 4Y50M 4Y50M
OK Autrod 13.24 3.2;4.0
OK Autrod 12.44
OK Autrod 13.44
OK Autrod 13.40 4.0 4YQ550M 4Y55M IV'Y55M 4Y55M 4Y55M
OK Autrod 13.43 4YQ690M 4Y69M IV Y6OM 4Y69M 4Y69M
OK Tubrod 15.27S 4.0 5YQ690M H5 VY6OM H5 | 6Y6OM H5 | 5Y69M H5
TunnyHble CBOMCTBA HamnmaBneHHOro MeTanna nocne ceapku (6e3 TO):
Mapka XumMunyeckum coctaB MexaHu4yeckue CBOMCTBa
NpoBonoku c Si Mn Ni Mo Cr | o [MNa] | o, [MNa] | & [%] T[°C] KCV [Mx/cm?]
OK Autrod 13.21 0,06 0,25 1,00 0,90 505 595 24 +20 213
-20 188
-40 88
-51 63
OK Autrod 12.24 0,07 0,22 1,00 0,50 510 600 24 +20 188
-20 125
-40 69
-51 50
OK Autrod 13.27 | 0,06 0,25 1,00 2,10 510 605 27 -20 188
-40 150
-60 100
-70 75
OK Autrod 13.49 0,06 0,25 1,00 3,10 550 640 22 -70 119
-90 69
-101 50
OK Autrod 12.34 0,10 0,22 1,45 0,50 550 630 25 +20 200
-20 163
-40 125
-51 69
OK Autrod 13.24 0,08 0,30 1,40 0,90 0,20 550 640 23 -40 163
-50 150
-60 100
-73 63
OK Autrod 12.44 0,08 0,21 1,90 0,50 650 720 23 -20 150
-50 94
-62 63
OK Autrod 13.44 0,08 0,20 1,40 1,60 0,45 0,25 650 720 22 -20 113
-50 69
-62 50
OK Autrod 13.40 0,07 0,26 1,50 0,90 0,50 660 740 24 -40 138
-50 113
-60 88
OK Autrod 13.43 0,11 0,25 1,50 2,20 0,50 0,60 720 845 19 -20 134
-40 113
-50 88
-62 63
OK Tubrod 15.27S| 0,08 0,40 1,90 2,50 0,50 >690 >770 >17 -60 >86
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OK Flux 10.71

Opobperus dntoca: HAKC, Masnpom, TpaHcHedTb, HAL, «MocTbi»
OnucaHune cntoca cm. B pasgene 1.6. «dnockl 1 NPOBONOKN AN AYroBOW CBapKU Nog (ortoCoM yrnepoamncTbixX
1 HU3KOMErnMpoBaHHbIX cTanemn» Ha cTp. 51

PekomeHgyemble coyeTaHmsa OK Flux 10.71/npoBonoka

Knaccudgukaumm:
Mapka MpoBonoka HannaBneHHbI# MeTann
NpoBonoku EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23
OK Autrod 13.36 S2Ni1Cu EG S 46 3 AB S2Ni1Cu H5 F8A2-EG-G -
OK Autrod 12.24 S2Mo EA2 S 46 2 AB S2Mo H5 F8A2-EA2-A4 F7PO-EA2-A4
OK Autrod 13.27 S2Ni2 ENi2 S 46 5 AB S2Ni2 H5 F8AB-ENi2-Ni2 F7P6-ENi2-Ni2
OK Autrod 12.34 S3Mo EA4 S 50 3 AB S3Mo H5 F8A4-EA4-A3 F8P2-EA4-A3
OK Autrod 13.24 S3Ni1Mo0,2 ENi6 S 50 4 AB S3Ni1Mo0,2 H5 F8A5-EG- Ni6 F8P4-EG- Ni6
OK Autrod 13.64 S2MoTiB EA2TIB S 4T 4 AB S2MoTiB H5 F8TAB-EG -

OﬂO6peHMﬂ NPOBOJIOK UK HannaBleHHOoro Mmetanna:

Mapka MNMpoBonoka HannaBneHHbIn MeTann

NPOBOIIOKU HAKC lasnpom | TpaHcHedTh ABS BV DNV GL LR RS
(amametpbl)

OK Autrod 13.36

OK Autrod 12.24 3.0;4.0; 5.0 v v 3TM, 3YTM 3,3YTM NYTM 3YTM 3T, 3YM, 3YT | 3YTM
OK Autrod 13.27 3.0;4.0
OK Autrod 12.34 4.0
OK Autrod 13.24 3.2;4.0 v v/
OK Autrod 13.64 3.0;4.0;5.0 v
TunnyHble CBOMCTBA HaNMNaBneHHOro meTtanna nocne ceapku (6es TO):
Mapka XumMunyeckun coctaB MexaHun4eckue cBoMCTBa
nposonoku C |[Si|Mn| N |[Mo|Cr |Cu|Ti| B o, |o,[MNa]| &[%] | T[C] | KCV
[MNa] [Ox/cm?]
OK Autrod 13.36 0,08 | 0,50 | 1,30 | 0,70 0,30 |0,50 510 590 27 +20 188
-20 113
-30 100
OK Autrod 12.24 0,05 | 0,40 | 1,40 0,50 540 620 23 +20 163
0 138
-20 88
-40 50
OK Autrod 13.27 | 0,05 | 0,40 | 1,40 | 2,20 520 620 28 -20 150
-40 113
-51 63
OK Autrod 12.34 0,09 | 0,40 | 1,60 0,50 550 635 23 +20 169
0 150
-20 125
-30 100
-40 75
OK Autrod 13.24 | 0,07 | 0,50 | 1,45 | 0,90 | 0,20 600 680 25 +20 188
-20 150
-40 113
-46 50
OK Autrod 13.64 0,05 | 0,50 | 1,50 0,50 0,170 | 0,010 550 650 28 -40 >59
M?XaHI/I‘-IeCKI/Ie -51 50
CBOMCTBa LWBa npu
OBYXMNPOXOOHOM
cBapke

90

OK Flux 10.72

Onucanwue gntoca cM. B pasaerne 1.6. «®Pntocbl 1 NPOBOMOKN ANA AYroBOW CBapKU nof drtoCoM yrinepoancTbix
N HU3KOMErMpPOBaHHbIX CTanemn» Ha cTp. 52

PekomeHgyemble covyeTaHusa OK Flux 10.72/npoBornoka

Knaccundukaunu:
Mapka MpoBonoka HannaBneHHbI MeTann
npoeornoku EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23
OK Autrod 12.24 S2Mo EA2 S 46 3 AB S2Mo H5 F8A5-EA2-A3 F8P5-EA2-A3
S 4T 5 AB S2Mo H5
OK Autrod 13.27 S2Ni2 ENi2 S 46 6 AB S2Ni2 H5 F8A8-ENi2-Ni2 F7P8-ENi2-Ni2
OK Autrod 13.64 S2MoTiB EA2TIB S 4T 5 AB S2MoTiB H5 F8TA8-EG -
Opob6peHust NPOBOOK UMW HamnfaBneHHoro MeTanna:
Mapka MpoBonoka HannaBneHHbIn MeTann
NPOBONOK! HAKC Fasnpom | TpaHcHedTh ABS BV DNV GL LR RS
(amameTpbl)
OK Autrod 12.24 3.0;4.0;5.0
OK Autrod 13.27 3.0;4.0
OK Autrod 13.64 3.0;4.0; 5.0

TunuyHble CBOMCTBA HaMnaBneHHOro MeTarnna nocne ceapku (6e3 TO):

Mapka npoBONoKu Xnmunyeckum coctaB MexaHun4yeckue cBoMcTBa
C Si Mn Ni Mo Ti B o [MMa] | o, [MNa] 8 [%] T [°C] KCV
[Ax/cm?]
OK Autrod 12.24 0,05 0,40 1,40 0,50 540 620 23 0 150
-20 100
-40 63
OK Autrod 13.27 0,05 | 0,30 | 1,40 | 2,20 520 610 27 -30 150
-40 125
-50 100
-62 63
OK Autrod 13.64 0,05 0,30 1,70 0,50 |0,10 0,010 550 650 28 -50 >59
M?XaHI/I‘-IeCKI/Ie '62 63
CcBOMCTBa LWWBa npu
OBYXNPOXOAHON
cBapke
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OK Flux 10.74

OpobpeHus dntoca: HAKC
OnucaHue cntoca cm. B pasgene 1.6. «dnockl 1 NPOBOMOKN AN AYyroBOW CBapKU Nog (ortoCoM yrnepoancTbixX
1 HU3KOMNErMpoBaHHbIX cTanen» Ha cTp. 53

OK Flux 10.77

Onucanwue gntoca cM. B pasaerne 1.6. «®Pntocbl 1 NPOBOMOKN ANA AYroBOW CBapKU nof drtoCoM yrinepoancTbix
N HU3KOMErMpPOBaHHbIX CcTanemn» Ha cTp. 55

PekomeHpgyemble coyeTaHmsa OK Flux 10.74/npoBonoka

PekomeHgyemble covyeTaHus OK Flux 10.77/npoBornoka

Knaccudgukaumm:
Mapka MpoBonoka HannaBneHHbI# MeTann
NpoBonokun EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23
OK Autrod 12.24 S2Mo EA2 S 46 2 AB S2Mo H5 F8A2-EA2-A4 F7P0-EA2-A4
OK Autrod 13.64 S2MoTiB EA2TiB S 4T 4 AB S2MoTiB H5 F8TAB-EG -
OK Autrod 12.34 S3Mo EA4 S 50 2 AB S3Mo H5 FOA2-EA4-A3 FOPO-EA4-A3
Opo6peHns NPOBOMOK UMM HannaBeHHOro MeTanna:
Mapka MpoBonoka HannaBneHHbIn meTann
NPOBONOoKM HAKC rasnpom | TpaHcHedTb ABS BV DNV GL LR RS
(anametpsbl)
OK Autrod 12.24 3.0;4.0;5.0
OK Autrod 13.64 3.0;,4.0;5.0
OK Autrod 13.27 3.0;4.0

TunuyHble CBOWMCTBA HaMnnaBneHHOro Metanna nocne ceapku (6e3 TO):

Knaccundukaunu:
Mapka MpoBonoka HannaBneHHbI MeTann
NpoBonokun EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23
OK Autrod 12.24 S2Mo EA2 S 46 2 AB S2Mo H5 F8A4-EA2-A2 F7P2-EA2-A2
OK Autrod 13.64 S2MoTiB EA2TIB S 4T 4 AB S2MoTiB H5 F8TAB-EG -
OK Autrod 12.34 S3Mo EA4 S 50 3 AB S3Mo H5 F8A4-EA4-A4 F8P2-EA4-A4
Opob6peHust NPOBOOK UK HamnfaBneHHoro MeTanna:
Mapka MpoBonoka HannaBneHHbIW MeTann
NPOBONOK! HAKC Fasnpom | TpaHcHedTh ABS BV DNV GL LR RS
(amameTpbl)
OK Autrod 12.24 3.0;4.0;5.0
OK Autrod 13.64 3.0;4.0; 5.0
OK Autrod 12.34 4.0

TunuyHble CBOMCTBA HaMnaBneHHOro MeTanna nocne ceapku (6e3 TO):

Mapka npoBonoku

Xnmunyeckum coctaB

MexaHunyeckue cBoMCTBa

(o Si Mn Mo Ti B o, [Ma] o, [MNa] & [%] T [°C] KCV
[Ax/cm?]
OK Autrod 12.24 0,05 | 0,20 1,60 | 0,50 530 600 24 -30 88
-40 63
-50 50
OK Autrod 13.64 0,05 | 0,30 1,70 | 0,50 | 0,10 |0,010 550 650 26 -40 >59
MexaHn4yeckune
N -51 88
CBOWICTBA LUBa Mpu
[OBYXMNPOXOAHOW CBapke
OK Autrod 12.34 0,08 | 0,40 1,60 | 0,50 600 680 23 0 125
-20 100
-30 75
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Mapka npoBOMnOKu Xnmunyeckum coctaB MexaHn4eckue cBOMCTBaA
(o8 Si Mn Mo Ti B o_[MMa] o, [MMNa] 0 [%] T [°C] KCV
[Ax/cm?]

OK Autrod 12.24 0,07 0,30 1,30 0,50 510 25 0 125

-20 10

-40 56

OK Autrod 13.64 0,07 0,40 1,40 0,50 0,10 [0,010 550 24 -40 >59

MexaHn4yeckue
N -51 75
CBOIICTBa LUBa Mpu
OBYXMPOXOQHON CBapKe

OK Autrod 12.34 0,08 0,30 1,50 0,50 560 25 -20 113

-30 88

-40 63
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MexaHun4eckue CBOMCTBA HamnsiaBrieHHOro metanna nocne coorsetcteyrowen TO npu 20°C (He meHee)

OK Flux 10.81
OpobpeHust dntoca: HAKC 5 Tun Mpenen NpoYHoOCTN O, OTHOCHTenbHOE YnapHas BaiskocTb KCU,
OnucaHune cntoca cm. B pasgene 1.6. «dnockl 1 NPOBONOKN AN AYyroBOW CBapKU Nog (ortoCoM yrnepoancTbixX anekTpoaa krc/mm2 (MMMa) yanuHerve 5, % Kr-M/cM? ([x/cM2)
1 HU3KOMErnpoBaHHbIX CTanemn» Ha cTp. 57 3-09M 45 (441) 18 10 (98)
PexomeHpyemble coyetaHusa OK Flux 10.81/npoBonoka 3-09XM 46 (451) 18 9 (88)
Knaccudgwmkaumm: 3-09X1M 48 (470) 18 9 (88)
Mapka MpoBonoka HannaBneHHbI# MeTann 3-05X2M 48 (470) 18 9 (88)
nposonoku EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23 9-09X2M1 50 (490) 16 8(78)
OK Autrod 13.36 S2Ni1Cu EG S 50 AAR S2Ni1Cu FOAO-EG-G 3-09X1MP 50 (490) 16 8 (78)
OK Autrod 12.24 S2Mo EA2 S 50 AAR S2Mo FOAZ-EA2-A4 F7PZ-EA2-A4 3-09X1M1HDB 50 (490) 15 7 (69)
OnoBpeHns NPOBONOK UMK HaNMaBNEHHOro MeTanna: 3-10X3M16® 55 (539) 14 6 (59)
Mapka MpoBonoka HannaBneHHbIn meTann 3-10X5M® 55 (539) 14 6 (59)
ApoBoNoKH ( ';Ach ) Fasnpom | TparcHeds | ABS BV DNV GL LR RS « ISO 3580:2004, a makxe udeHmuyHomy emy EN ISO 3580:2011
avameTpbl
OK Autrod 13.36 ISO 3580-A |: | E 1 2 3 4 H | 5
OK Autrod 12.24 3.0,4.0;5.0 haKyNLTaTUBHO

TunnyHbIe CBOMNCTBA HaNMNaBneHHOro MeTanna nocne ceapku (6es TO):

Mapka npoEonokm XvvaecKnil cocTan Mexanmaeckne cooncTea ISO 3580-A — cTaHgapT, COrmacHoO KOTOPOMY NPON3BOAUTCS Knaccudukauus
c Si Mn Ni Mo | cr | cu | o [MNa] | o, [MMa] | & [%] T[°C] KCV E — anekTpoa NOKpbITLIN A5 PYYHOW AYroBOW CBapKU
[Aox/cm?] 1 — HAekc, onpeaensaLMin XMMUYEeCKUIn COCTaB HanmaBeHHOro MeTasnsia cornacHo T1ab.1, a Takke MexaHn4eckme
OK Autrod 13.36 0,07 | 0,90 | 1,40 | 0,70 0,30 0,50 600 690 27 +20 100 CBOICTBa HamnmnasneHHoro Metanna, TeMnepaTypbl NpeaBapuTenbHbIX NOAOrPEBOB U PEXMMbI MOCTECBaPOYHON
0 63 TepMmyeckon obpaboTku cornacHo Tab.2 ctaHaapTa ISO 3580
-20 50 2 — yHOekc, onpeaensoLwWwmnn TMN NOKPbITUS anekTpoga cornacHo n.4.4A ctaHgapta I1ISO 3580
OK Autrod 12.24 0,07 | 0,80 | 1,50 0,50 640 715 23 +20 100
0 50 MHpekc | Bua nokpbitus
R Pytunosoe
B OcHoBHoM

3. MaTtepunanbl HU3KONErMpoBaHHbIE U flerMpoBaHHbIe A CBapKu
XpPOMO-MONMGAEHOBbLIX TENNOYCTOMYMNBLIX CTaren.
3.1. AnekTpoAabl ANSA CBapKM XPOMO-MONMNOAEHOBbIX TEMNSIOYCTOMYMBBLIX CTanen.

3 — nHgekc, onpegenstowmnin ko3 dULMEHT Hannaeky anekTpoga (OTHOLLEHWE Beca HamnnaBreHHOro MeTarnsna K Becy
N3pacxofoBaHHOIO CTEPXKHS), POA, U MOMNSIPHOCTb NPUMEHSIEMOrO Toka cornacHo Tab.4A ctangapta ISO 3580

MHpekc KoadpprumeHT Hannaskun K, %
1 K.=105

Pop Toka n nonspHocTb

Knaccugpukayuu HannaesieHHO20 Memarsia 8 coomeemcmeuu co cmaH0apmom:
*F'OCT 9467-75

2
(-1 3
4
3 — anekTpog
1 — vHAEeKc, onpeaensoLwmnin XMMYEeCKin COCTaB U MEXaHNYECKMe CBONCTBA HamnnaBneHHOoro Metanna

NnepeMeHHbIN, NOCTOSHHLIN - obpaTHast (+)

NOCTOSAHHbIN

105<K =125 nepeMeHHbIN, NOCTOAHHLIN - obpaTHas (+)

NOCTOSAHHbIN

4 — vHOekc, onpeaensitoLmnin NPOCTPAHCTBEHHbBIE NMONOXEHUSA CBAPKW, AN KOTOPbIX NpeAHa3HaYeH 3neKTpoa CornacHo
Tab.5A ctangapta ISO 3580
XumMunyeckoro coctaBa HanslaBneHHOro meTtanna

. . Mupekc [MonoxeHwne WBOB Npu cBapke
Tun C Si Mn Cr Ni Mo \Y, Nb S P 1 Bce (PA, PB, PC, PE, PF, PG)
anekTpoga He Bonee
2 Bce, kpome BepTukanesHoro ceepxy BHu3 (PA, PB, PC, PE, PF)
9-09M 0,06-0,12 | 0,15-0,35 | 0,40-0,90 0,35-0,65 0,030 0,030 3 HuKHME CTLIKOBbIE LLBLI, HYXHUE B Nofodky v B yron (PA, PB)
9-09MX 0,06-0,12 | 0,15-0,35 | 0,40-0,90 | 0,35-0,65 0,35-0,65 0,025 0,035 4 HwXHMe CThIKOBbIE LUBbI, HYXKHUE B NIOO0YKY M B YTon, BepTuKanbHbIi ceepxy BHU3 (PA, PB, PG)
9-09X1M 0,06-0,12 | 0,15-0,40 | 0,50-0,90 | 0,80-1,20 0,40-0,70 0,025 0,035
3-05X2M 0,03-0,08 | 0,15-0,45 | 0,50-1,00 | 1,70-2,20 0,40-0,70 0020 | 0,030 ? — AN Y3NOHHO CBOBOAHIN BOAOPOA 100
3-09X2M1 0,06-0,12 | 0,15-0,45 | 0,50-1,00 | 1,90-2,50 0,80-1,10 0,025 0,035 — MHOEKC, onpeaensowun cogepxaHne onddy3moHHOro BOAOpoaa B I HanmasfeHHoro Metarnna cormnacHo
Tab.6 ctaHgapta ISO 3580.
9-09X1Md 0,06-0,12 | 0,15-0,40 | 0,50-0,90 | 0,80-1,25 0,40-0,70 | 0,10-0,30 0,030 0,035
9-10X1M1H®B | 0,07-0,12 | 0,15-0,40 | 0,60-0,90 | 1,00-1,40 | 0,60-0,90 | 0,70-1,00 | 0,15-0,35 | 0,07-0,20 | 0,025 0,030 MHpoekc mn Bogopoga Ha 100 r meTanna
3-10X3M1B6® | 0,07-0,12 | 0,15-0,45 | 0,50-0,90 | 2,40-3,00 0,70-1,00 | 0,25-0,50 | 0,35-0,60 | 0,025 0,030 5 <5,0
3-10X5MP 0,07-0,13 | 0,15-0,45 | 0,50-0,90 | 4,00-5,50 0,35-0,65 | 0,10-0,35 0,025 0,035 10 <10,0
15 <15,0
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* SFA/AWS A5.5/A5.5M:2006

AWSAS55 |: E| 1| 2 M

- 3

H

4

5

006s13aTenbHO HanMyMe O4HOro U3 CUMBOJIOB

hakynbTaTuBHO

Knaccudmkauuio cm. B pasgene 2.1. «OnekTpoabl AN CBapKM HU3KOMNErMpoBaHHbLIX KOHCTPYKLMOHHbLIX CTanewn
NOBbLILLEHHOW MPOYHOCTM M BbICOKOMPOYHbIX CTanen» Ha cTp. 62

MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
u ogob6peHuns

TuUnNuyYHbIe XapakTepUCTUKU
HannaBfeHHOro MeTanna

Mapka, TMn NOKpbITUSA, onucaHue

Knaccudmkaumm
1 opoGpeHus

TuUNuYHbIe XapaKTepUCTUKN
HannaBrieHHOro mMetanna

XumMmunueckum MexaHuyeckune
cocTtaB, % cBoOWCTBaA

OK 74.46 EN ISO 3580-A: C 0,06 Mocne
THN NOKPLITUS — OCHOBHOE E Mo B 32H5 Mn 0,70 TepmoobpaboTkm
OnekTtpoa, obecneuynBatoLLnii B Hanmnaeke cTarnb fermpoBaH- Si 0,40 570-620°C, 1 vac
Hyto 0,5% Mo, npeaHasHauYeHHbI B OCHOBHOM [fisi  CBapKu AWS AS5.5: E7018-A1 | Mo 0,50 o, 460 Mrla
cocynoB paboTatoLLmx noa AaBneHrem n 6onepos U3 Tenno- P max 0,020 | o, 560 Mrla
yCTOMUMBBIX cTanei mapok 15M, T/P1, 16Mo3, W.No 1.5415, S max 0,020 |5  27%
8 MoB 5-4 n nm aHanornyHblXx ¢ MakcumarbHOW Temnepa- KCV: .
Typou akcnnyaTtauum go 500°C. MNokpbiTue xapaktepusyercs 219 ix/em? npn +20°C
NOBbILLEHHON BIAroCTOMKOCTbIO, @ HamnnaBfeHHbIN MeTann
npefernbHoO HU3KMM codepkaHnem anddy3noHHO cBOOOAHO-
ro Bogopozaa. CoctaB o6Ma3sku NO3BOMSET BbINOMHATL CBAPKY
Ha nNpefenbHO MarbiX TOKax, YTO O4eHb akTyarbHO Ans cBap-
kv Tpy6 HebonblUoro guamerpa.
Tok: ~/=(+/-)
[MpocTpaHCcTBEHHbIE NOMOXeHNs npu ceapke: 1, 2, 3,4, 6
HanpsixkeHune xonoctoro xona: 65B
Pexxnmbl npokanku: 330-370°C, 2 yaca
LJ1-38 FOCT 9467: C 0,09 Mocrne
TVN NOKPLITUS — OCHOBHOE 0-09X1M Mn 0,60 TepmMoobpaboTkm
OnekTpos, NpegHa3HaueHHbI AN BbINONHEHUS! KOPHEBbIX Si 0,30 695-725°C, 4 vaca
npoxogoB MNpu cBapke 00OpyaoBaHWst M TpPyOOMPOBOAOB OCT 24.948.01-90 Cr 0,90 o, =470 Mfa
aTOMHbIX 3NIEKTPOCTaHLMI, a Takke ApYrMx BUAOB 06opyado- Mo 0,55 5 =218%
BaHWsi 9HEPreTMYecKkoro MalUMHOCTPOeHus (koTnbl, cocyapl | FocAtomHaasop P max 0,035 | KCU: .
¥ Op.) N3 NervpoBaHHbIX TEMMOYCTOMUMBbLIX XPOMO-Monnbae- S max 0,030 | 288 [Lx/cm? npu +20°C
HOBbIX CTanen ¢ MakCMMarbHOW TemmnepaTypon aKcnyata-
ummn go 540°C. TonwmHbl 4O 6 MM JOMycKaeTcsi cBapvBaTh
06e3 npeaBapuTensHoro noporpeBa. CBapKy BbIMOSMHAT Ha
KOPOTKOM ayre. AnekTpoabl BbIMYCKATCA TONbKO ANaMeTPOM
2,5 mm.
Tok: = (+)
MpocTpaHCcTBEHHbIE MONOXeHMA Npu cBapke: 1, 2, 3, 4, 6
Pexxumbl npokanku: 360-400°C, 2-2,5 yaca
LYy-2Xm FOCT 9467: C 0,09 Mocne
THN NOKPLITUS — OCHOBHOE 0-09X1M Mn 0,70 TepmoobpaboTkm
AnekTpoa aHanormyHbii LI-38, HO nNpegHasHavyeHHbIn ans Si 0,30 695-725°C, 4 vaca
BbINOMHEHWUS 3aMONHSOLNX U 0GNULIOBOYHBLIX NPOXOA0B Npwu OCT 24.948.01-90 Cr 1,00 o, 2470 MMa
cBapke obopyaoBaHus 1 TpybonpoBOaOB aTOMHbIX 3MEKTPO- Mo 0,55 5 =218%
CTaHUMIN, a Takke ApYrux BuAoB obopynoBaHus 3HepreTu- | HAKC: P max 0,035 | KCU: .
UECKOro MALLMHOCTPOEHUS (KOTMbI, Cocyabl W Ap.) U3 neru- | @ 3.0; 4.0; 5.0 MM S max 0,025 | 288 [hx/cm? npu +20°C
POBaHHbIX TEMMOYCTONUYMBLIX XPOMOMONUOAEHOBLIX CTanemn
C MakcumaneHon Temnepatypon akcnnyartaummn o 540°C. | FocATomHagsop
Mpu ceapke ctaner mapok 15XM, 20XM, 20XMJ1 Tpebyetcs
npegsaputensHbii nogorpes 150-200°C, B 3aBUCMMOCTU OT
TONWMHBI N30enus.
Tok: = (+)
[MpocTpaHCcTBEHHbIE NOMOXEeHNs npu ceapke: 1, 2, 3,4, 6
Pexxnmbl npokanku: 360-400°C, 2-2,5 vaca
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Xumunyeckumn MexaHu4yeckue
cocTaB, % cBoMCTBa
OK 76.18 EN ISO 3580-A: C 0,07 Mocne
TWN NOKPBLITUS — OCHOBHOE E CrMo1B 4 2 H5 Mn 0,60 TepmoobpaboTkm
OnekTpoa, NpeaHasHayYeHHbI AN CBapKN TEMNOOBMEHHBIX Si 0,35 660-700°C, 1 qac
naHenel, TONCTOCTEHHbIX COCYHOB AaBneHns, pektudpuka- | AVVS AS.5: E8018-B2 | Cr 1,25 o, 520 Mra
LIMOHHBIX KONOHH, KaTanuTUYecKVX peakTopoB U T.N. W3 Te- Mo 0,60 o, 610Mra
nnoycToitumBbIx ctanen tina 1,0...1,25%Cr-0,5%Mo (15XM, | HAKC: P max 0,015 |5  24%
20XM, 20XM1, T/P11, T/P12, 13 CrMo 4-5, 10 CrMo 5-5, | @2.5;3.2;40mm | S~ max 0,020 | KCV. .
W.No 1.7335 1 MM aHanormyHbIx) C MakcumarnbHOn Temnepa- 150 Ox/cm? npu +20o C
Typol akcnnyataumn go 550°C. [laHHble anekTpoabl MoxHo | ABS: [nsi uaaenmii, 100 [ox/cm? npu '29 C
TakKe NPUMEHSThb ANs CBApKW KOPHEBLIX MPOXOLOB TEMNOY- | 3KCMyaTUPYHOLLMXCS 63 ox/cm? npn -40°C
cTonumBbix ctanen tuna 2,25%Cr-1,0%Mo. Npv BbICOKNX
Tok: = (+) Temneparypax
MpocTpaHCcTBEHHbIE NONOXeHWs nNpu cBapke: 1, 2, 3,4, 6 BV: UP
Pexwvmbl npokanku: 330-370°C, 2 yaca DNV: H10 ana NV
1Cr0.5Mo
OK 76.16 EN I1SO 3580-A: C 0,07 Mocne
TUN NOKPBLITUS — OCHOBHOE E CrMo1 B 4 2 H5 Mn 0,60 TepmMoobpaboTkm
OnekTpon 6nn3kwii Mo cBoWM XapakTepucTukam k OK 76.18, Si 0,35 660-700°C, 1 vac
Ho, Bnaroaps Gonee BLICOKON YMCToTe HannasnerHoro me- | AVVS AS.5: Cr 1,25 o, 550 Mlla
Tanna, npeaHasHadeH Ans ceapk1 0co6o oTBeTCTBEHHbIX ns- | E0018-B2-H4R Mo 0,55 o, 620 Mrla
Jenuit 3 TennoycToinumBbIX cTaneit Tvna 1,25%Cr-0,5%Mo P max 0,010 |5  22%
C MaKcMManbHOI TemnepaTypol akcrnyaTtaumm Ao 550°C, k | HAKC: S max 0,012 | KCV: s
KOTOPLIM NPeabABNSAITCH TPeBOBaHNUS MO CTOMKOCTU K Bbi- | & 4.0; 5.0 MM X-tpaktop <15 | 259 [hx/cm? npu +2°O C
COKOTEMMepaTypHOMY OXPYMUMBAHMIO MOCHE CTYMNeHYaToro 88 [bw/em? npn -20°C
oxnaxaeHus. [oKpbITUE XapaKTepuayeTcsi MOBbILLEHHON
BMAroCTOMKOCTBIO. B HanmaBneHHOM MeTanmne rapaHTupy-
etca caktop Bbpyckato (10P+5Sb+4Sn+As)/100 He Gonee
15 ppm v npegensHO HU3Kas KOHUeHTpaums Auddy3MoHHO
cB060AHOro BOoAOpoaa.
Tok: = (+)
[MpocTpaHcTBEHHbIE NONOXEHNA npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 330-370°C, 2 yaca
LiJ1-39 [OCT 9467: C 0,09 Mocne
TVN NOKPLITUS — OCHOBHOE 3-09X1MD Mn 0,75 TepM006°p860TKI/I
OnekTpos, MpeaHasHayYeHHbIN AN BbINOMHEHNS KOPHEBbIX Si 0,30 720-750°C, 5 qacos
NPOX00B NpK cBapke 060pyAoBaHHNs 1 TpyGonposogos atom- | OCT 24.948.01-90 Cr 1,00 o, 2343 Mlla
HbIX 3MEKTPOCTaHLMI, a Takke APYrX BUAOB 06OPya0BaHMS Mo 0,55 o, 2490 Mfla
3HEepreTM4ecKoro MallMHOCTpOeHUs (KoTnbl, cocyasl n ap.) | FfocAtomHaasop v 0,20 5 =216%
3 NErvpoBaHHbLIX TENMnOyCTONUYMBLIX XPOMO-MONUGAEH-Ba- P max 0,030 | KCU: s
HaaueBblx cTaneit mapok 12X1M®, 14X1TM®, 15X1M10, S max0,025 | 278 [/em? npu +20°C
20XMoJ1, W.No 1.7715, 15 CrMoV 5-10 n um aHanornyHbIix
C MakcumarnbHON TemnepaTypon akcnnyatauum o 565°C.
OneKkTpoAbl BbIMyCKAOTCSA TONbKO AUaMETPOM 2,5 MM.
Tok: = (+)
[MpocTpaHCTBEHHbIE NonoXeHus npu ceapke: 1, 2, 3, 4, 6
Pexwvmbl npokanku: 360-400°C, 2-2,5 yaca
LJ1-20 [OCT 9467: C 0,09 Mocne
TWN NOKPBLITUS — OCHOBHOE 3-09X1MP Mn 0,75 TepM0060pa60TKVI
OnekTpos aHanornuHbIi L1-39, Ho npegHasHauYeHHbIi Anst Si 0,30 720-750°C, 5 vacos
BBINONHEHMS 3aMONHAIOLLMX M 0BANLOBOYHbIX Npoxopos npu | OCT 24.948.01-90 Cr 1,05 o, 2343 Mlla
ceapke 060pyaoBaHus U TpyBONPOBOAOB aTOMHLIX 3MEKTPO- Mo 0,55 o, 2490 MMa
CTaHUMI, a Takke OpyrMx BuaoB obopynoBaHus sHepretude- | HAKC: v 0,20 0 216%
CKOMO MaLLMHOCTPOEHMs (KOTMbI, COCyAbl 1 Ap.) U3 nerupo- | & 3.0; 4.0; 5.0 Mm P max 0,030 | KCU:
S max 0,025 | 278 Ix/cm? npu +20°C

BaHHbIX TEMNIIOYCTONYMBbIX XpOMO-MOJ'IVI6,D,eH-BaHa,CI,VIeBbIX

ctanen mapok 12X1M®, 14X1TM®, 15X1M1P, 20XMPJ1 n | FocAtomHaasop
UM aHanormyHbIX C MakCMMarbHOW TeMMepaTypor SKcnya-
Tauuu go 565°C.
Tok: = (+)
MpocTpaHCcTBEHHbIE NONOXeHWs Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 360-400°C, 2-2,5 yaca
97




MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauumm
1 opobpeHus

TuUnuyHble XapakTepUcTUKN
HannaBneHHoro meTanna

Xumunueckum MexaHuveckune

cocTtas, % cBOMCTBa
OK 76.28 EN I1SO 3580-A: C 0,07 Mocne
TUN NOKPLITUS — OCHOBHOE E CrMo2 B 4 2 H5 M_n 0,60 TepM006°p860TKVI
OnekTpoa, NpeaHasHaueHHbI Ons CBapku naponeperpe- _ Si 0,30 690-750°C, 1 wac
BaTenell, PeakToOpoB, KOKCOBbIX GapabaHos, meueii, Tpy6, | AVVS AS.5: E9018-B3 | Cr 2,25 o, 2530 MMa
KONOHH MAPOKPEKMHTa HETU W T.N. U3 BBICOKOMPOUHBIX [y oo Mo 1,00 o, 2629) MMa
TennoycTonumBbIX ctaneit Tuna 2,25%Cr-1,0%Mo (10X2M, it X max 0,020 |6 218%

S max 0,020 | KCV:

10 CrMo 9-10, T/P22, W.No 1.7380 n um aHamoru4HbIx) c
MakcvMMarnbsHoW Temnepatypon akcnnyartaumm go 600°C.

ABS: [Ina nsgenui,

=59 [x/cm? npn +20°C

3KCMMyaTUPYIOLLMXCS
Tok: = (+) MpW BbICOKNX
lMNpocTpaHcTBeHHbIE NONoXeHus npu ceapke: 1, 2, 3, 4, 6 TeMmneparypax
Pexwumbl npokanku: 330-370°C, 2 yaca BV: C2M1
OK 76.26 EN I1SO 3580-A: C 0,07 Mocne
TUN NOKPLITUS — OCHOBHOE E CrMo2 B 3 2 H5 M'n 0,60 TepMOOC?)paGOTKVI
OnekTpog, 6nn3kuii Mo cBoMM XapakTepucTukam k OK 76.28, Si 0,35 660-700°C, 1 vac
Ho, Bnaropiaps Gonee BbICOKON YMCTOTe HannasneHHoro me- | AVWS AS.5: E9018-B3 | Cr 2,25 o, 650 Mlla
Tanna, npegHasHaveH Ans CBapkM 0COBO OTBETCTBEHHbIX Mo 1,00 o, 740 Mrla
N34ernnn n3 BbICOKOMPOYHbIX TennoycTonumebix ctanen tuna | HAKC: & 2.5; 3.2; P max 0,010 13  =18%
2,25%Cr-1,0%Mo ¢ MakcumanbsHol TemnepaTypoit akcnnya- | 4.0; 5.0 Mm S max 0,010 | KCV: R
Taumm 0o 600°C, K KOTOPBIM NPeabABNsIOTCH TpeGoBaHus Mo X-gpaktop <15 259 [bx/em? npu +2°0 C
CTOWKOCTM K BbICOKOTEMMEPATYPHOMY OXPYNUMBaHMIO MOCHE Mn+Si <11 | 75 [bw/em? npn -20°C
CTyneH4YaToro oxnaxaeHus. B HannaeneHHoMm metanne ra-
paHTupyetcsa caktop Bpyckato (10P+5Sb+4Sn+As)/100 He
6onee 15 ppm 1 npegenbHO HU3Kas KOHUEHTpaums anddy-
3MOHHO cBOBOAHOMO BOAOPOAA.
Tok: ~/ = (+)
[MpocTpaHCcTBEHHbIE NOMNOXeHNs npu ceapke: 1, 2, 3, 4, 6
HanpsibkeHne xonoctoro xona: 65B
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 76.35 EN ISO 3580-A: C 0,07 Mocne
TUN NOKPLITUS — OCHOBHOE E CrMo5 B 4 2 H5 M_n 0,80 TepM006°pa6OTKVI
BnekTpos, NpeaHa3HaueHHbI 415 CBapkW cocynoB paboTato- Si 0,35 730-760°C, 1 vac
LUMX 1Of AABMEHMeM B YCIOBMsIX CynbthaHoit koppoauu, cy- | AVVS AS.5: E8018-B6 | Cr 5,00 o, 2460 Mrla
TEPOBKI PEaKTOPOB, PEaKTOPHbIX NeYei 1 T.N. N3 OKANMHOCTO- Mo 0,55 o, =590 Mrla
KWX TEMnoycToNuMBLIX cTanel Tvna 5,0%Cr-0,5%Mo (15X5M, | HAKC: P max 0,015 |5  219%

S max 0,015 | KCV:

T/P502, 12 CrMo 19-5, W.No 1.7362 1 um aHanoruyHbIx) ¢
MakcumansHon Temnepatypon akcnnyarauum go 600°C.

Tok: = (+)

MpocTpaHCcTBEHHbIE NONoXeHus npu cBapke: 1, 2, 3, 4, 6
Pexwvmbl npokanku: 330-370°C, 2 vaca

@2.5;3.2;4.0 Mmm

=259 [x/cm? npu +20°C

OK 76.96 EN 1SO 3580-A: C 0,07 Mocne

TUN NOKPLITUS — OCHOBHOE E (CrMo9)B42H5 |Mn 0,80 TepmMoobpaboTkm

OnekTpos, NpefHasHaveHHbI ANst CBapku Tpy6, peakTopos, Si 0,40 725-755°C, 1 vac

hyTepPOBOK paboTatoLLMX NPU BLICOKMX TEMMepaTypax v Cynb- AWS A5.5: E8015-B8 | Cr 9,00 o, 2530 Mrla

(OMAHOM KOPPO3nK, NeYen 1 T.n. n3 TensIoyCToMYnBbIX CTanemn Mo 1,00 o, 2620 MMa

Tuna 9,0%Cr-1,0%Mo (T/P9, X12 CrMo 9-1, W.No 1.7386 u P~ max0,020 |5 =219%

MM aHanorM4HblX) C MakcMmarnbHOW TeMnepaTypoii aKcnya- S max 0,020

Taummn oo 600°C. MNoKpbITUE XxapaKTepunsyeTcs NOBbILLIEHHOM

BMaroCTOMKOCTbLIO, @ HaMMaBneHHbIN MeTann npeaesbHo HX3-

KMM copepkaHnem anddy3noHHo cBoGogHOro Bogopoaa.

Tok: = (+)

[MpocTpaHCcTBEHHbIE NOMNOXeHNs npu ceapke: 1, 2, 3,4, 6

Pexxumbl npokanku: 330-370°C, 2 yaca

OK 76.98 EN ISO 3580-A: C 0,10 Mocne

THN NOKPLITMS — OCHOBHOE E CrMo91 B 4 2 H5 Mn 0,70 TepmMoobpaboTkm

OnekTpod, npeaHasHayYeHHbIN Ans cBapku TPyO BbICOKOrO Si 0,35 725-755°C, 1 vac

[JaBreHusi, NapoBbIX KOMMEKTopoB, NaponeperpesaTernen AWS A5.5: E9015-B9 | Cr 9,00 o, 650 Mrla

M T.N. M3 BbICOKOMPOUHBIX TENnoycToluMBLIX cTanel Tuna | (TPMONM3NTENbHO) Mo 1,00 o, 760MMa

9,0%Cr-1,0%Mo, pononHutensHo nermpoBaHHbIX V, Ni n Nb V_ 0,25 0 18%

(T/P91, X10 CrMoVNb 9-1, W.No 1.4903 u um aHanormubix) | HAKC: & 3.2; 4.0 mm | Ni 0,70 KCV: .

C MaKcUMarbHo TeMnepaTypoit akcrnyataumm 0o 600°C. Nb 0,060 88 [hx/cm? npu +20°C
N 0,050 63 Oxx/cm? npu 0°C

Tok: = (+)
MpocTpaHcTBEHHbIE NONoXeHus npu cBapke: 1, 2, 3, 4, 6
Pexxumbl npokanku: 330-370°C, 2 yaca

P max 0,015
S max 0,015
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3.2. MpoBOMOKM CNNOLWHOro Ce4YeHUs ANsA AYroBon CBapku B 3alMTHbIX rasax nnaBslmmMcs
ANEeKTPOAOM XPOMO-MONMUOAEHOBLIX TENSIOYCTONYUBLIX CTanen.

Knaccudgpukayuu npoeosioku u HarnsaesieHHO20 Memarsijia 8 coomeemcmeuu
co cmaHOapmom:
*FOCT 2246-70

NpoBonoka| (1| |[CB|-| 2 |-| 3 |-| @ |-| O

dakynsTaTMBHO

FOCT 2246-70

NMpoBonoka — copTaMeHT MaTepuana
1 — HAEKC NaeHTMOUUMPYIOLWNIA AnamMeTp NPOBOSIOKA B MM

CB — nHAEeKC, yKasblBalLLMIN Ha TO, YTO AaHHbIN MaTepuan npeaHasHadeH s cBapku
2 — MHOEeKC, ONpeaensLLNA XMMUYECKUIA COCTaB NPOBOSTOKN B COOTBETCTBUK ¢ Tabnuuen 2 TOCT 2246

3 — HAEeKC, onpeaensitoLLmMiA cnocob BbINMaBKM CTanu, U3 KOTOPOW Gbln M3rOTOBMEH noakaTt
Ll — npoBonoka 13 cTanu, BeIMfaBeHHOW SMEKTPOLLIIaKOBbIM NepensiaBom
M — npoBonoka 13 ctanu, BbiNfaBlieHHON B BaKyyMHO-UHOYKLMOHHOW Neyn

9 — MHAEKC, yKa3bIBal0LLl,Ml71 Ha TO, YTO NPOBOJIOKa NpeagHa3Ha4vYeHa anAa N3rotoBieHNA NOKPbITbIX ANEKTPOA0B
(MHE,eKC OTCYTCTBYET — MPOBOJIOKa npeaHasHa4eHa angd cBapkn B Ka4ecTBe npmncagoqyHoro MaTepmana)
O — nHgekc, y|<a3b|Barou.|,vu71 Ha TO, YTO NMPOBOJIOKa C OoMegHEeHHOoMn NOBEPXHOCTbIO

FOCT 2246-70 — cTaHOapT, COrMacHO KOTOPOMY MPOU3BOAUTLCS Knaccudukaumus

* ISO 21952:2012, a makxe udeHmu4HbIlU emy EN ISO 21952:2007

Mo xumu4eckoMy cocmaey rnpoeosIoKu:

ISO 21952-A |:| 1 2

ISO 21952-A — cTtaHgapT, cornacHo KOTOPOMY NPOU3BOANTCA Knaccudukaums

1 — nHgekc, OI'IpGD,EﬂFIIOLU,VIVI npouecc ceapku, onda KOToporo npeaHa3Ha4vyeHa gaHHasa npoBOJiOKa
G- NPOBOJ1OKa CrJIOWHOro ceyvyeHnd and D,yI'OBOIZ CBapKn1 B 3alLMTHbIX ra3ax riaBALLMMCA SMEKTPOAOM
W - NPYTOK CrNJ1IOLUHOIo cevyeHna ansa }J,yI'OBOIZ CBapKn B 3alLMTHbIX ra3ax HennaBAwMMCA 3J1eKTPOO0M

2 — yHaekc, onpeaensoLwnn XMMNUYECKNiA COCTaB NPOBOSIOKN B COOTBETCTBUM € Tabnuvuen 1. MexaHu4eckue cBoncTBa
HannaBfeHHOro MeTanna, a Takke pexuMbl NPeaBapuUTENbHOIO NOAOrPEBA U NOCIECBAPOYHON TEPMOOOPaboTKM
OOMKHbI COOTBETCTBOBATh TpeboBaHnsaM Tabnumubl 2 ctaHgapTa ISO 21952 ana KOHKPETHOro nHaeKca nNpoBOOKM

Mo mexaHU4Yeckum ceolicmeaM HarnslaesIeHHO20 MemaJsisiia u XUMuU4YeCKomMy cocmasy rnpoeosioKu:

ISO 21952-B |:| 1 2 3 4

ISO 21952-B — cTangapT, cornacHo KOTOPOMY NPOM3BOANTCA Knaccudukaums

1 — nHpgekc, onpe,u,enmou.mﬁ npouecc CeBapku, Ana KOToporo npeaHasHavyeHa AaHHaa npoBOJioKa
G- NpPOBOJIOKa CNJIOWHOro cevyeHna anda ,D,yFOBOVI CBapKuM B 3alIMTHBLIX ra3ax nnaBAWLMMCA 3N1EeKTpoa0oM
W - NPYTOK CNNOWHOro cevyeHna ona ,D,erBOI;I CBapKu B 3alLMNTHbIX ra3ax HennaBAWMMCA 3NeKTpoaoM

2 — MHOEeKC, oNpeaensLLNA MUHUMAaTbHbIE 3HAYeHUs Npeaena NPoYHOCTM HannaeneHHoro metanna. OcTtanbHble
NMPOYHOCTHbIE M NITAaCTUYECKNE XapaKTEPUCTUKM HaNMaBneHHOro Metanna, a Takke pexmnmbl NnpeaBapuTenbHOro
noJorpeBa 1 nocrnecsapoyHolr TepMoobpaboTkM AOMKHbI COOTBETCTBOBATL TpeboBaHNsAM Tabnuubl 2 cTaHaapTa
ISO 21952 onst KOHKPETHOrO MHAEKCA NPOBOSIOKN

Mpo4YHOCTHLIE XapaKTePUCTUKM HaNaBreHHOro MeTanna

MHugekc | MuHumanbHoe 3HadeHue npegena npodvHocTtr, MlMa
49 490
52 520
55 550
62 620

3 — nHAekc, onpeaensioLwmn cCocTaB 3aUTHOrO ras3a 1 UMetLLnin 0603Ha4YeHne NOEHTUYHOE Kraccudukaumum
npuHsaTon ctangaptom ISO 14175:2008 «Matepuansl cBapouHble. [a3bl 1 ra3oBble CMECH AN CBapKu NiaBlieHNnEM U
POACTBEHHbIX NMpoueccoBy (knaccndukaumio ra3oB cM. B pasgerne 1.2. «[TpoBOfoKu CMOLHOIO CeYeHUs Ansi JyroBown
CBapKW B 3aLLMTHbIX razax niaBsLLMMCs SNEeKTPOAOM YrmepoancTbiX U HU3KOMNErMpoBaHHbIX cTanen» Ha cTp. 31)
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4 — vHOeKc, onpeaensitoLnn XMMUYECKUA COCTaB MPOBOSIOKM B COOTBETCTBMM € Tabnuuen 1 ctaHgapTa I1ISO 21952,

* SFA/AWS A5.28/A5.28M:2005

AWS A5.28 ER| 1 |S |-]| 2

Knaccmcbwkau,mo CM. B pasaerne 2.2. ((HpOBOﬂOKI/I CMNJ1IOWHOIo cevyeHunda and /J,erBOI?I CBapKu B 3aLLUMNTHbIX ra3ax
nnaBAWNMCA 3NEKTPOLOM HU3KONErmpoBaHHbIX KOHCTPYKUMOHHbIX cTanen noBbILLEHHOM NPOYHOCTU N BbICOKOMPOYHbIX

ctanen» Ha ctp. 70

ayeTtcst ons cBapkum ocobo OTBETCTBEHHbIX M3Oenuin
13 Tennoyctonumebix ctanen tuna 1,25%Cr-0,5%Mo
C MakcumarbHOW TemnepaTypol 3KkchnyaTtaumu no
550°C, k kOTOpbIM MNpeabsiBNsalTCs TpeboBaHUs Mo
CTOMKOCTU K BbICOKOTEMMEPATYPHOMY OXpynyunBa-
HUIO Mocrne CTyneH4yaToro oxnaxzaeHus. B Hannas-
FIeHHOM MeTanne rapaHTupyetcst daktop Bpyckato
(10P+5Sb+4Sn+As)/100 He 6onee 15 ppm.

Bbinyckaembivi gnameTp: 1,2 MM

AWS A5.28:
ER80S-B2

X-thbaktop <15

Mn+Si

<1,15

Mapka, onucaHue Knaccudukaumm XumMmuyeckun | 3almUTHbIN Tunn4Hble
1 ono6peHus cocTaB ras MexaHuueckue
npoBonoku, % cBoOMCTBa
HannaeneHHoro
meTanna
OK AristoRod® 13.09 EN ISO 21952-A: C 0,08-0,12 | C1 o, 2380 MMa
HeomenHenHas 0,5%Mo nernposaHHas csapoumas | G MoSi Mn  0,90-1,30 | (100% CO,) | 0, 2470 Mra
MpOBOIIOKa MpeaHa3HayeHHasi Ansi CBapkul B aproHo- Si. 0,50-0,70 5 20%
BOi cMec M21 1 uncToin yrmekucniote C1 B ocHosrom | AVS A5.28: Mo 0,40-0,60 KCV: i
cocynoB paboTatoLuyx noa fasneHvem u Goiinepos us | ER80S-G P max0,020 259 [px/cm? npu 0°C
TEMNnoycToNumMBbIX cTanen mapok 15M, T/P1, 16Mo3, S max0,020
W.No 1.5415, 8 MoB 5-4 n um aHanornyHbix ¢ makcu- | HAKC: @ 1.2 mm M21 0. 515Mla
MarnbHOW TeMnepaTypoi akcnnyartauum go 500°C. (80%Ar + o, 610 Mra
Bbinyckaemble anametpsl: o1 0,8 7o 1,6 Mm DNV: Il YMS (M21) 20%CO0,) 0 26%
KCV:
146 Ox/cm? npun +20°C
125 Ox/cm? npu -20°C
=59 [x/cm? npu -20°C
71 Dx/em? npu -40°C
OK AristoRod® 13.12 Mposorioka @ C 0,08-0,12 | M21 o, 670 MrMa
HeomesHeHHas ceapouHas nposorioka, npenHasHa- | CB-08XTCMA Mn  0,80-1,20 | (80%Ar+ o, 785Mrla
YeHHas ana cBapku B aproHoBor cmecn M21 n uncton roOCT 2246-70 Si 0,50-0,70 | 20%CO0,) o 18%
yrnekucriote C1 TennoobMeHHbIX NaHeneii, cocynos (npubnmautentHo) | Cr 1,00-1,30 KCV: s
paboTalolmx Mo, JaBreHneM, PeKTUUKALMOHHbIX Mo  0,40-0,60 50 [x/em? npu +°20 C
KOMOHH, KaTanuTU4ecknx peaktopos 1 T.n. ua Tenmo- | EN SO 21952-A: 1P max 0,020 38 [hx/em? npu 0 Co
ycToitumBbIX cTanet Tuna  1,0...1,25%Cr-0,5%Mo | G CrMo1Si S max0,020 31 [x/em? npu -20°C
(15XM, 20XM, 20XMI1, T/P11, T/P12, 13 CrMo 4-5,
10 CrMo 5-5, W.No 1.7335 1 nm aHanornyHbIx) c Mak- EN ISO 21952-B: [Mocne
cMManbHoOW TemnepaTypon akcnnyataumm go 550°C. G 55 M21 1CM3 TepmMoo6paboTkm
Beinyckaemble guametpsl: 0,8; 1,0 n 1,2 Mm 675-700°C, 1 yac
AWS A5.28: o, 450 Ma
ER80S-G 0, 580 Mra
0 24%
HAKC: @ 1.2 mm KCV:
100 x/cm? npu +20°C
50 Dx/cm? npu 0°C
38 x/cm? npu -20°C
OK AristoRod® 13.16 C 0,07-0,12 | M21 Mocne
HeomenHeHHasi capouHas mposorioka, npeaHasha- | EN 1ISO 21952-A: | Mn 0,40-0,70 | (80%Ar + TepM°°§p36°TK“
YeHHas [11151 CBAPKM B aproHoBbIx cMecsix M21, M13 n | G ZCrMo1Si Si. 0,40-0,70 | 20%CO,) | 675-700°C, 1 yac
uncTon yrnekucrnote C1 6nnskasi o CBOMM XapakTe- (npunuantensHo) | Cr - 1,20-1,50 o, 2470 MMa
puctmkam k OK AristoRod 13.12, Ho, Griarogaps 6onee Mo  0,40-0,65 0, 2550 Mlla
BLICOKOI YMCTOTE HaNNaBneHHoro Metanna, pekomen- | EN IS0 21952-B: | P max 0,015 5 219%
G 55 M13 1CM3 S max 0,020 KCV:

259 x/cm? npu +20°C

OyeTcs onsa cBapku 0C000 OTBETCTBEHHbLIX U3OENUN
n3 Tennoycrtonumebix cranen tmna 2,5%Cr-1,0%Mo
C MakcumarbHOM TeMnepaTypol aKchnyatauum Ao
600°C, k KOTOpbIM MpeabsaBnsaoTCcA TpeboBaHUs Mo
CTOMKOCTM K BbICOKOTEMMEPATYPHOMY OXpynymnBa-
HUKO MOCNe CTyneH4yaToro oxnaxaeHus. B Hannas-
NIeHHOM MeTanne rapaHTupyetca caktop Bpyckato
(10P+5Sb+4Sn+As)/100 He Gonee 15 ppm.
Bbinyckaemble guametpbl: 1,0 n 1,2 Mm

X-thaktop <15

Mapka, onucaHue Knaccudmkauum Xumunyecknn | 3aWUTHbLIA TunnyHble
1 opo6peHus cocTaB ras mMexaHu4eckue
npoBonoku, % cCBOMCTBa
HannasneHHoro
meTanna
OK Autrod 13.14 (oHa xe CB-08XITCM®A) FOCT 2246-70: C 0,06-0,10 |M21 Mocne
OMeqHeHHas CBapoyuHas MpOBOMOKa, NOMHOCTbIO Brik- CB-08XITCM®A-O Mn 1,20-1,50 | (80%Ar + Tepllﬂ006pa6OTKVI 680-
cbiBawowascs B TpebosaHua TOCT 2246-70, npen- | HAKC: @ 1.2 mm Si. 0,45-0,70 | 20%CO0,) 730°C, 1 vac
Ha3Ha4yeHHasa Ansi cBapku B aproHoBon cmecu M21 u | (aTTecToBaHa nog Cr 095125 o, 600 Mrla
yucton yrnekucrnore C1 TennoobMeHHUKOB, Naporpo- | MapKoii Mo 0,50-0,70 o, 700 Mra
BOJOB U T.M. U3 NTErMpoBaHHbIX TENMOYCTONUMBLIX XpO- | CB-08XTCM®A) v 0,20-0,35 5 16%
MO-MONMGAeH-BaHaaMeBbIX cTaneit mapok 12X1M®, P max0,025 KCV: .
14X1TM®, 15X1M1®, 20XM®PJ1, W.No 1.7715, S max 0,025 50 Dx/cm? npu +2(1 C
15 CrMoV 5-10 1 UM aHanorMyHbIX C MaKCUManbHOM 30 for/em? npu -20°C
TemnepaTypon akcrnyarauum Ao 565°C. KCu: .
Beinyckaemble AvameTpbi: 1,2 1 1,6 Mm 60 Mx/cm? npu +20°C
40 Dx/cm? npu -20°C
OK AristoRod® 13.22 EN ISO 21952-A: C 0,04-0,10 | M21 o, 750 MlMa
HeomeaHeHHast cBapodHas npoBorioka, npepHasHa- | C CrMo2Si Mn  0,80-1,20 | (80%Ar+ | o, 890 Mrla
YeHHasi 4N CBapky B aproHoBon cmecn M21 n uncton Si 0,50-0,80 | 20%CO,) 5 19%
yrnekucrnote C1 naponeperpesateneii, peaktopos, | EN 1SO 21952-B: | Cr 2,30-2,70 KCV: .
neveit, Tpy6, KOKCOBLbIX GapabaHos, komoHH ruapo- | G 62 M212C1M3 | Mo 0,90-1,20 55 [hx/em? npn +2(1 C
KpekuHra HedTU 1 T.N. U3 TennoyCTONuMBLIX CTanen P max0,020 30 [px/cm? npu -40°C
na 2,0...2,5%Cr-1,0%Mo (10X2M, T/P11, T/P22, | AWS A5.28: S max0,020
10 CrMo 9-10, W.No 1.7380 1 um aHanornyHbIx) C Mak- ER90S-G Mocne
CMMarnbHOM TemnepaTypou akcnnyaTtauum go 600°C. Tepmoobpabotkm 690-
Beinyckaemble guametpbl: 1,0 1 1,2 Mm 705°C, 1 yac
o, 580 Mra
o, 670Ma
0 19%
KCV:
150 Dx/cm? npu +20°C
120 Oxx/cm? npu -20°C
85 x/cm? npu -40°C
OK Autrod 13.17 EN ISO 21952-B: C 0,07-0,12 | M21 [Mocne
OMeqHeHHasi cBapoYHas MpOBOMOKa, NpeHasHaqeH- G 62 M13 2C1M Mn 0,40-0,70 | (80%Ar + Teplln006pa6OTKVI 690-
Has Ans cBapku B aproHoBbIX cmecsix M21, M13 1 yu- Si 0,40-0,70 | 20%CO,) 705°C, 1 vyac
cToit yrnekucnote C1 6rnskas no ceoum xapaktepu- | AVVS AS.28: Cr 2,30-2,70 o, 590 Mfla
ctukam k OK AristoRod 13.22, Ho, Gnaroaapsi 6onee ER90S-B3 Mo 0,90-1,20 0, 720Mra
BbICOKOW YMCTOTE HaMnnaBneHHoro MeTanmna, peKoMeH- P max0,015 5 22%
S max 0,020 KCV:

259 [x/cm? npu -40°C

3.3. MpyTKM npucapoyHble ANA AyroBoM CBapku B 3alUTHbIX ra3ax HennaBALWMMCS
3NEeKTPOAOM XPOMO-MONMUOAEHOBLIX TENSIOYCTONYUBLIX CTanen.

Knaccud)w(auuu fpoeoJIoOKU U HariaeJieHHo20 MemaJsijia 8 coomeemcmeuu

co cmaHOapmom:

*ISO 21952:2012, a makxe udeHmu4HbIlU emy EN ISO 21952:2007

Mo xumu4eckoMy cocmaey rnpoeosIoKu:

ISO 21952-A |:| 1 2

100

llo MexaHU4YecKuM ceolicmeam HarsiagsieHHO20 MemaJsijia U XUuMUu4ecKkoMy cocmasy rnpoeosioKu:

ISO 21952-B |:| 1 2

3 4

Knaccmcbmxau,mo CM. B pasgerne 3.2. ((HpOBOJ'IOKVI CnJ1IOWHOro cevyeHua ansa D,erBOVI CBapKu B 3alLINTHbIX ra3ax
nnaBALLMMCA SNEKTPOAOM XpOMO-MOJ'IVIGD,eHOBbIX Tel'IJ'onCTOIZ‘-II/IBbIX cTanen» Ha CTp. 99
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* SFA/AWS A5.28/A5.28M:2005

AWS A528 |: ER| 1 | S |-| 2

Knaccudumkauuio cm. B pasgene 2.2. «[IpoBOMNOKM CNMOLWHOMO Ce4eHns Ans AyroBov CBapku B 3aLlLMTHbIX raszax

nnaBAWNMCA 3NEKTPOAOM HU3KONErmpoBaHHbIX KOHCTPYKLUMOHHbIX cTanen noBbILLEHHOM NPOYHOCTU U BbICOKOMPOYHbIX

ctanen» Ha cTp. 70

Mapka, onucaHue

Knaccudomkaumm mn

opobpeHus

Xunmunueckum
cocCTaB NpyTKa,
%

TUnuyHbIie MexaHu4veckmne
CBOWCTBA HansiaBfleHHoro
meTanna

Mapka, onucaHue

Knaccudmkauum n

XmMmunueckumn

TUnNMyHbIe MexaHu4yeckue

OK Tigrod 13.17

OMefHEeHHbI CBapOYHbIA MPYTOK, GNM3kMiA MO CBOUM
xapaktepuctukam k OK Tigrod 13.22, Ho, Gnaropaps
Oornee BbLICOKOW YMCTOTE HamnnaBreHHOro MeTanna, pe-
KOMeHZyeTcsl Ans cBapky 0cob0 OTBETCTBEHHbIX M3ae-
nMn u3 TennoycTtonymBbix ctanen Tuna 2,5%Cr-1,0%-
Mo ¢ wmakcumanbHOW TemnepaTypoil aKcnnyatauum
0o 600°C, k KOTOpbIM NpeabaBnaTcs TpeboBaHUs Mo
CTOMKOCTM K BbICOKOTEMMEPATYPHOMY OXPYMNYMBaHMIO
nocrne CTyneH4yaToro oxnaxaeHus. B HannaeBneHHom
mMeTanne rapaHTupyetca caktop Bpyckato (10P+5S-
b+4Sn+As)/100 He Gonee 15 ppm.

Bbinyckaemble gnametpsl: ot 2,0 o 3,2 mm

EN ISO 21952-B:
W 6211 2C1M

AWS A5.28:
ER90S-B3

C 0,07-0,12
Mn 0,40-0,70
Si 0,40-0,70
Cr 2,30-2,70
Mo 0,90-1,20
P max 0,025

S max 0,015
X-hakTop <15

Mocne TepmoobpaboTkm
690-705°C, 1 vyac

o, 620 MlMa

o, 730 MMa

o 22%

KCV:

=259 x/cm? npu -40°C

Mo c wmakcumanbHON TemnepaTypon 3KcnnyaTauum
0o 550°C, k KoTopbIM MpeabaBnaTcs TpeboBaHWUs Mo
CTOWKOCTM K BbICOKOTEMMEPATYPHOMY OXPYNYMBaHUIO
rnocrnie CTyrneH4yaToro oxnaxgaeHusi. B HannasneHHom
MeTanne rapaHtupyetcs caktop Bpyckato (10P+5S-
b+4Sn+As)/100 He Gonee 15 ppm.

Bbinyckaemble gnametpbl: oT 1,6 40 2,4 Mm

X-tbaktop <15

onobpeHus COCTaB MpyTKa, | CBOMCTBA HansiaBfNeHHoro
% MeTanna
OK Tigrod 13.09 EN ISO 21952-A: C 0,08-0,12 | o, 540 Mlla
OMe[HEHHbIV CBapOUHbIii MpyTok NermpoBaHHbit 0,5%Mo | W MoSi Mn  0,90-1,30 |0, 632 Mrla
npefdHasHayYeHHbI AN CBapKu COCyOoB paboTaoLimx _ Si 050070 18 _25 %
noa naBneHnem u OOWNepoB M3 TENNOYCTOMYMBBLIX EN ISO 21952-B: Mo  0,40-0,60 | KCV: , R
craneii mapok 15M, T/P1, 16Mo3, W.No 1.5415, | W 5211 1M3 P~ max0,020 | 180 Axfom” npu +20°C
8 MoB 5-4 11 UM aHaMOrMYHbIX C MaKCUMarbHO Temne- . S max0,020 | 130 -D-”(/C';" npw '29 C
paTypoiit aKkcnnyaTauum Ao 500°C. AWS A5.28: 90 D')K/CMZ npw '4000
Bbinyckaemble AMameTpbl: oT 1,6 40 3,2 MM ER80S-G 25 [br/em? npn -60°C
HAKC: @2.0,2.4n
3.2 Mm
DNV: Il YMS
OK Tigrod 13.12 Mposornoka & C 0,08-0,12 |o, 560MMa
OMeaHEeHHbIN CBapOYHbIA MNPYTOK, NPUMEHSAEeMbIA Npu CB-08XTCMA M.n 0,80-1,20 | o, 722 Mrla
cBapKe COCyaoB paboTaloLLmX Mog AaBneHneM, pekTudu- rOCT 2246-70 Si 050-0,70 |8 _24 %
KaLMOHHBIX KOMOHH, KaTanuTUYecKUX peakTopoB U T.M. U3 (MpnbnuanTensHo) Cr 1,00-1,30 |KCV: i .
TennoycToiumBbIX ctaneit Tvna 1,0...1,25%Cr-0,5%Mo Mo  0,40-0,60 | 120 'D'”(/C'Z' npw +2°0 C
(15XM, 20XM, 20XMJ1, T/P11, T/P12, 13 CrMo 4-5, | EN1SO21952-A: | P max 0,020 | 50 w/eum” npu -20°C
; ) o
10 CrMo 5-5, W.No 1.7335 1 um aHanornumbix) ¢ makcu- | WV CrMo1Si S max0,020 |20 x/cm? npu -60°C
MarnbHoW TemnepaTypou akcnnyatauumn go 550°C. ) Mocne TepmoobpaboTku
Bbinyckaemble gnametpbl: oT 1,6 4o 3,2 Mm EN I1SO 21952-B: 675-700°C, 1 yac
W 5511 1CM3 o, 560 MMa
) o, 650 Mrla
AWS A5.28: 5 26%
ER80S-G KCV:
180 Ox/cm? npu +20°C
OK Tigrod 13.16 EN ISO 21952-B: Cc 0,07-0,12 | Nocne Tepmoo6paboTku
OMeqaHeHHbIi CBAPOUHbIi NpyTok, Bnnakuit no ceouwm | VW 55 11 1CM Mn  0,40-0,70 | 675-700°C, 1 yac
xapaktepuctukam k OK Tigrod 13.12, Ho, Gnarogaps _ Si 040-0,70 |0, 640Mla
Bonee BLICOKON YMCTOTE HaNnaBneHHoro Metanna, pe- | AWS A5.28: Cr 120150 |o, 7300 MMa
KOMEeHAyeTCa NS CBapkuM 0COO0 OTBETCTBEHHbIX M3fe- ER80S-B2 Mo 040-0,65 |& _24A’
i 13 Tennoyctonumeblx ctanen tuna 1,25%Cr-0,5%- P max 0,025 | KCV:
S max 0,020 | 259 [xx/cm? npu -40°C

Bbinyckaemble anametpsl: 2,0 1 2,4 Mm

OK Tigrod 13.22

OMe[LHEHHbIV CBapOYHbIN MPYTOK NpeAHa3HavYeHHbIN ans
CBapKkn MaporneperpesaTtenei, peakTopos, neden, Tpyo,
KOKCOBbIX 6apabaHoB, KONOHH MMAPOKPEKNHIa HedpT M T.N.
13 TennoycTonumebix ctanen tuna 2,0...2,5%Cr-1,0%Mo
(10X2M, T/P11, T/P22, 10 CrMo 9-10, W.No 1.7380 1 um
aHarorM4HblX) ¢ MakcMMarbHOWM TemnepaTypor aKcnnya-
Tauum oo 600°C.

Bbinyckaemble guametpsl: 2,0 1 2,4 Mm

EN ISO 21952-A:
W CrMo2Si

EN ISO 21952-B:
W62 11 2C1M3

AWS A5.28:
ER90S-G

Mn
Si
Cr
Mo

0,04-0,10
0,80-1,20
0,50-0,80
2,30-2,70
0,90-1,20
max 0,020
max 0,020

o, 710 MlMa

o, 900 Mrla

o 20%

KCV:

120 Ox/cm? npu +20°C

HAKC: @ 2.0 mm

S max 0,010

OK Tigrod 13.32 EN ISO 21952-A: C 0,03-0,10 | o, 730 MMMa
OMenHeHHbIil CBapOYHBbIi MpyToK, npeaHasHadeHkbiit | WV CrMoSSi Mn  0,40-0,70 | o, 900 Mrla
QNS CBapKW COCYAOB paboTalolynx Mof AasneHuem Si 030050 |5 22%
B ycrioBusX cynbcpuaHoii  koppoaun, cyteposku | EN ISO 21952-B: Cr  550-6,00 |KCV: .
PeaKTOpOB, PEaKTOPHLIX Nevet 1 T.n. ua okarmHocTorikux | W 59 11 5CM Mo  0,50-0,65 | 100 [lx/om® npu +20°C
TEnnoyctonumsbIx craneit Ttuna  5,0%Cr-0,5%Mo P max0,020 |80 fx/cm? npu -20°C
(15X5M, T/P502, 12 CrMo 19-5, W.No 1.7362 1 um aHa- | AWS A5.28: S max0,020 |50 [x/cm? npu -29°C
NOrMYHbIX) C MakcumMarbHOW TemnepaTypow akcnnyaTa- ER80S-B6 Mocre TepMoo6paboTkm
uwu o 600°C. 730-760°C, 1 yac
Bbinyckaemble AnameTpsl: oT 1,6 40 2,4 MM o, 580 MMa

. 680 Mra

0 22%

KCV:

230 Ox/cm? npu +20°C

200 Ox/cm? npu -29°C
OK Tigrod 13.37 EN ISO 21952-A: C 0,06-0,10 | Mocne TepmooGpaboTkm
OMenHeHHbIil CBApOYHbI MpyTOK, npeaHasHadeHHbiit | VW CrMo9 Mn  0,40-0,70 | 740-780°C, 2 vaca
[Na cBapku Tpy6, peakTtopos, yTepoBOK paboTaroLmx Si 0,30-0,50 | o, 540 Mrla
NPV BBICOKMX TemnepaTypax u cynbduaHoi koppoaiu, | EN 1SO 21952-B: Cr  8,50-10,00 | o, 660 Mrla
neyem u T.N. M3 TENNOYCTOMYMBLIX CTanen Tuna W 511 9C1M Mo 080-120 |5 26%
9,0%Cr-1,0%Mo (T/P9, X12 CrMo 9-1, W.No 1.7386 u P max0,025 | KCV: .
MM @HaNOMMUHbIX) C MaKCUManbHON Temnepatypoit akc- | AVVS A5.28: S max0,025 | 140 Ix/cm? npn -20°C
nnyarauum ao 600°C. ER80S-B8 120 ,U,)K/CMZ npu -40°C
Bhinyckaemble AmameTpsbl: oT 1,6 40 2,4 MM 50 ix/em? npu -60°C
OK Tigrod 13.38 EN ISO 21952-A: C 0,07-0,13 | MNocne TepmoobpaboTku
OMenHeHHbI CBapOYHbIi MpyTok, npeaHasHauennsii | WV CrMo91 Mn  0,40-1,20 | 750-760°C, 2 yaca
ana  ceapku Tpy6 BbICOKOrO [AaBMneHWsi, MapoBbix Si 0,5-0,50 | o, 690 Mrla
KonnekTopoB, naponeperpesateneit u  Tn. us | EN ISO21952-B: Cr  8,50-10,50 | o, 785 Mrla
BLICOKOMPOUHbIX  TennoycToitumebix  cranmeit  Tuna | WV 62 11 9CTMV Mo 085120 13 20%
9,0%Cr-1,0%Mo, gononHuTensHo nernposaHHbIX V, Niu V. 0,15-0,50 | KCV: .
Nb (T/P91, X10 CrMoVNDb 9-1, W.No 1.4903 u um ava- | AWS A5.28: Ni ~ 0,40-0,80 | 200 [lx/cw® npu +20°C
MOTMYHBIX) C MAKCUMarTbHOV TeMnepartypoit akcrnyara- | ER90S-BI Nb  0,03-0,10 | 180 x/cm® npu 0°C
Lt 110 600°C. N 0,03-0,07 |150 [x/cm? npn -20°C

P max 0,010 | 90 Ox/cm? npu -40°C

70 Dx/cm? npun -60°C

Mocne TepmoobpaboTku
690-705°C, 1 yac

o, 550 Mla

o, 655 Mrla

o 24%

KCV:

200 Oxx/cm? npu +20°C
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3.4. NMpoBoONOKM NOPOLLUKOBLIE ANSA AYrOBOW CBapKU NiaBALWMMCA 31eKTPOAOM XPOMO-
MONMUNOGAEHOBbIX TEMIOYCTOMYUBLIX CTanemu.

Knaccugpukayuu HannaesneHHO20 MemaJsislia 8 coomeemcmeuu co cmaHoapmom:
*ISO 17634:2010, a makxxe udeHmu4HbIlt emy EN ISO 17634:2006

ISO 17634-A |: | T| |1 2 3

4 H

5

aKkynbTaTuBHO

ISO 17634-A — cTaHgapT, cornacHo KOTOPOMY NPOU3BOANTCA Knaccudukaums

T — npoBosioka nopoLuKoBas

1 — nHaekc, onpeaensaLMn XMMUYEeCKUIN COCTaB HamnmaBeHHOro MeTansna B COOTBETCTBUM € Tabnuuen 1.
MexaHnyeckune CBOMCTBA HaMMaBEHHOro MeTanna, a Takke pexmMbl NpeaBapuUTENbHOrO NOgorpesa u
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nocrecBapo4yHoOn TeEpMOOOPaboTKM AOMKHbI COOTBETCTBOBAThL TpeboBaHuAM Tabnuubl 2 ctaHgapta ISO 17634 ons

KOHKPETHOIo nHAekKca npoBOJIOKA

2 — HAEeKC, onpeaensoLLmMin TUM NOPOLLKOBOW NPOBOOKK cornacHo Tab.4A ctangapta ISO 17634

WHpoekc Tun NpoBONOKM
R PyTunoBasi ¢ MeaneHHo KpUcTanmayoLwmnmcs LWnakoM
P PyTnnoBas ¢ ObICTPO KPUCTaNNMMU3YHOLLMMCS LLNTAKoOM
B OcHoBHast
M MeTtanonopoLukoBasi
Z Mpouve

3 — vHAeKc, onpeaensoLwmnin CocTaB 3alUTHONO rasza U UMeLuin 0003Ha4YeHNe MAEHTUYHOE Knaccudukauum
npuHsTon ctangaptom ISO 14175:2008 «Matepuansl cBapouHble. [a3bl U ra3oBble CMeCcKU A CBapku NiaBlieHNneM U
POACTBEHHbIX NpoueccoB» (cM. Tab. B pasgene 1.2. ctp. 31)

C - 100% CO,

M — aproHoBas cmecbk U3 rpynnbl M2 6e3 nobasneHus renust

N — 6e3 3awmMTHOro rasa

4 — viHAeKc, onpeaensoLwnii NPOCTPaHCTBEHHbIE MOMNOXEHWS CBapPKX, AN KOTOPbIX NpegHa3HavYeHa nopoLLKoBas
npoBosoka cornacHo Tab.4A ctangapta ISO 17634

NHpekc

[NonoxeHwe WBOB Npu cBapke

1 Bce (PA, PB, PC, PE, PF, PG)

Bce, kpome BepTukansHoro ceepxy BHu3 (PA, PB, PC, PE, PF)

HwXHue CTbIKOBbIE LUBLI, HUXXHME B Nogo4ky u B yron (PA, PB)

HwxHee (cTbikoBble 1 Banvkosble Wwebl) (PA)

albhlwODN

HwXHVe CTbIKOBbIE LUBbI, HYXKHUE B IOO0YKY M B YTor, BepTukanbHbI cBepxy BHU3 (PA, PB, PG)

H — audpdysnoHHo cBoboaHbIN BOAOPOS

5 — nHaekc, onpegensowmnn cogepxanune anddysmoHHoro sogopoga B 100 r HannasBneHHOro MeTanna corfacHo

Tab.5 ctaHgaprta ISO 17634

MHpekc mn Bogopoaa Ha 100 r metanna
5 <5,0
10 <10,0
15 <15,0

* SFA/AWS A5.29/A5.29M:2005 (Onsi ¢hs1r0oCOHaNoOTHEeHHbIX MPOE8OJIOK)

AWSA529 |: | E | 1|2 |T

3|-14| M

J|[-]H | 5

daKkynbTaTuBHO

Knaccmcbwkau,mo CM. B pasaerne 2.4, «npOBOﬂOKI/I NMOPOLLUKOBbIE ra3o3alnuTHblie OnA ﬂ,yl’OBOl‘;I CBapKu nnasAanmMcaA
ANEeKTPOoAOM HU3KOoNEermnpoBaHHbIX KOHCTPYKLUMOHHbIX cTanen noBbILLEHHOM NMPOYHOCTU N BbICOKOMPOYHbIX craneny

Ha cTp. 77
Mapka, TMn HanonHuTens, onucaHue Knaccudpmkauum TunuyHble cBOWCTBa HanmnaBfieHHOro MeTanna
¥ opo6GpeHus XuMuueckuii | 3aWwmTHBLIN MexaHuveckue
cocTtas, % ras cBOWCTBA
Dual Shield MoL EN ISO 17634-A: | C 0,06 M21 Mocne
Tun — pyTunoBas TMoLP M 2H5 Mn 0,80 (80%Ar + TepmoobpaboTkm 570-
. 0, o
PyTunoeasl BCENo3vLMOHHAs (Kpome BepTuKanu _ Si 0,35 20%C0,) | 620°C, 1 yac
Ha CrnycK) NopoLLKoBas NPOBOsIoka, NpeAHa3HauYeH- AWS A5.29: Mo 0,50 o, 563 Mlla
Has NS cBApKW B aproHosoit cmecn M21 cocypos | E81T1-ATM P max0,020 g, 62? Mrla
paboTalolmx nog AasrneHueM n Gonnepos us Te- S max 0,020 5 2_7/0
nnoycTonymBbIX ctanen mapok 15M, T/P1, 16Mo3, KCV: ) .
W.No 1.5415, 8 MoB 5-4 1 UM aHanorMyHbIX ¢ MaK- 156 -D-)K/CMZ npu +?0 C
cMmanbHo TeMnepaTtypoi akcnnyaTaumm o 500°C. 140 Ox/cm? npm O Co
Tok: = (+) 131 Ox/cm? npu -20°C
[MpocTpaHCcTBEHHbLIE NOMNOXEHUA Npu cBapke: 1, 2,
3,4,6
Bbinyckaembii anametp: 1,2 mm
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H6apabaHoB, KOMOHH MMAPOKPEKMHra HeddTU U T.M.
n3 Tennoycrtonumsbix ctanen tuna 2,0...2,5%Cr-
1,0%Mo (10X2M, T/P11, T/P22, 10 CrMo 9-10,
W.No 1.7380 1 nm aHanorn4yHbix) ¢ MakCMmMarnbHON
Temnepatypow akcnnyaTtaumm go 600°C.

Tok: = (+)

MpocTpaHCTBEHHbIE NOMOXEHUs Npu ceapke: 1, 2,
3,4,6

Bobinyckaembii anametp: 1,2 mm

Dual Shield CrMo1 ENISO 17634-A: |C 0,07 M21 Mocne
Tun - pyTunosas T CrMo1 P M 2 H5 Mn 0,80 (80%Ar + TepmoobpaboTkmn 660-
PyTunoBasi BcenosuuMoHHas (Kpome BepTuKanu Si 0,35 20%C0,) 700°C, 1 yac
Ha cnyck) NopoLLKOBasi MPOBOSIOKa, NpeaHa3HavYeH- AWS A5.29: Cr 1,20 o, 570 Mla
Hasi Ans cBapku B aproHoBou cmecu M21 cocynos E81T1-B2M Mo 0,50 o, 645 MMa
paboTtalowmux nog AaBreHueMm, pekTUdUKaLUOH- X max 0,015 o 23%
HbIX KOIOHH, KaTanuMTU4YeCcKnUx peakTopoB W T.N. U3 S max 0,020 KCV: .
Tennoycrtonumebix cranein Ttuna 1,0...1,25%Cr- 125 [ix/cm? npu :'20 C
0.5%Mo (15XM, 20XM, 20XMI, T/P11, T/P12, 90 fx/om? npu 0°C
13 CrMo 4-5, 10 CrMo 5-5, W.No 1.7335 1 um aHa- 55 [br/em? npu -20°C
MOrMYHbIX) C MakcumarbHOW TemnepaTypoun 3KC-
nnyatauun go 550°C.
Tok: = (+)
[pocTpaHCcTBEHHLIE NONOXEHUSA Npu ceapke: 1, 2,
3,4,6
Bobinyckaembin anametp: 1,2 Mm
Dual Shield CrMo2 EN ISO 17634-A: | C 0,07 M21 Mocne
Tvn - pyTunosas T CrMo2 PM 2 H5 Mn 0,80 (80%Ar + TepmoobpaboTkn 690-
PyTnnoBas BcenosuumoHHas (Kpome BepTuKanm Ha Si 0,35 20%C0,) 750°C, 1 vac
CMyCcK) MOPOLLUKOBasA NPOBOIIOKa, NpeAHa3HavyeHHas AWS A5.29: Cr 2,25 o, 625 Mrla
ONs cBapku B aproHoBow cmecu M21 naponepe- E91T1-B3M Mo 1,00 o, 710 MMa
rpeeaTeneil, peakTopoB, neyeit, Tpy6, KOKCOBLIX P max0,015 5 20%

S max 0,020 KCV:

130 Ox/cm? npu +20°C
110 Ox/cm? npun 0°C
65 Ox/cm? npn -20°C

3.5. ®nocbl U NPOBOSIOKKU ANsi AYroBOW cBapku nop oriloCoOM XpOMO-MOnn6aeHOBbIX

TensI0yCTOM4YUBbLIX CTaneun.

Knaccucgpukauyuu ¢pnrocoe e coomeemecmeuu co cmaHGapmom:

*ISO 14174:2012, a makxe udeHmu4Hbix emy EN ISO 14174:2012

Knaccudpumkaumio cm. B pasgene 1.6. «®Pniocbl 1 NPOBONOKM AN AYroBOW CBapku Nog rocoM yrinepoaucTbIxX

N HU3KOSErMpOBaHHbIX CTanen» Ha cTp. 44

Knaccmpuxauuu fpPoOBOJIOK U HanJiaeJIeHHO20 MemaJsijia 8 coomeemcmeuu

co cmaHOapmom:

* ISO 24598:2012, a makxe udeHmu4yHomy emy EN ISO 24598:2007

ISO 24598-A |: | S 1 2

ISO 24598-A — cTtaHgapT, cornacHo KOTOPOMY NPOU3BOANTCA Knaccudukaums

S — maTepwuan npMMeHsieTcs Ans AyroBoi cBapku nog drocom

1 — nHAekc, onpeaensaL Mt XMMUYEeCKUI COCTaB NMPOBOSIOKM CMSOLLIHOIO CEYEHUsA B COOTBETCTBUM C Tabnvuen 4
WIM HannaBfeHHOro MeTarnna B COOTBETCTBMM € Tabnuuen 5 ctaHgapta ISO 24698. MexaHuyeckne CBOMCTBA
HannaBMeHHOro MeTarnna nocrne COOTBETCTBYHOLLIEN TepMMYeckon o6paboTkn pernameHTupytoTcsa 1ab.1 gaHHoro

cTaHgapra

2 — nHaekc, OI'IpG,EI,GJ'IFHOLLI,MVI T™n (bJ'IlOCH, B CO4E€TaHNKN C KOTOPbIM MNONy4eH HannaeneHHbIN MeTans, no XUMUNHECKOMY

cocTaBy cornacHo 1ab.3 ctaHgapta ISO 24698

CumBon Tun conroca
MS MapraHL0BUCTO-CUMNNKATHbIN
CS KanbumeBo-cunmkaTHbIN
CG KanbLneBo-MarHmeBbIn
cB KanbLuueBo-MarHMeBbI-OCHOBHbIN
CG-l KanbumeBo-marHmeBbln ¢ JobaBneHneMm xenesa
CB-l KanbLymeBo-MarHMeBbIN-OCHOBHbIN C A0DaBNeHNEM xernesa
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CumBon

Tun contoca

GS

MarnmneBo-cunmkaTHbin

yAS)

LInpKoHMeBO-CUNMKaTHbIN

RS

PyTunoso-cunukaTHbIn

AR

AnOMUHATHO-PYTUNOBbIN

BA

OcCHOBHO-anoOMMHaTHbIN

AAS

Kuncno-antoMmHaTHO-CUNUKATHBLIN

AB

ANOMMHATHO-OCHOBHbIN

AS

ANOMUHATHO-CUNUKATHbIN

AF

AnOMUHATHO-PTOPUCTO-OCHOBHbIN

FB

DOTOPNOHO-OCHOBHBbIN

V4

Mpoune

* SFA/AWS A5.23/A5.23M:1997

AWS A5.23 |: | F S

T 2/ 3|-/E|C

4|5|-/16/7|H|8

daKynbTaTBHO

dakynsTaTMBHO

bakynbTaTBHO

Knaccudumkauuio cm. B pasgene 2.5. «Driockl 1 NPOBOMOKU AN AYrOBOW CBapPKM Nog pritoCoOM HU3KONErMpoBaHHbIX
KOHCTPYKUMOHHbIX CTarnewn noBbILLEHHOW NPOYHOCTU U BbICOKOMPOYHBLIX CTanen» Ha cTp. 85

Mapka

OK Autrod 13.35

Bobinyckaemble gnametpsl: 2,4 1 3,2 MM

Knaccudmkaumm n ogobpeHuns Xumuyeckum coctaB NPoBONoOKU, %

EN ISO 24598-A: S CrMo91 Cc 0,07-0,13
Mn  0,40-0,70

AWS A5.23: EB9 Si 0,10-0,30
Cr  8,00-10,00
Ni  0,40-1,00
Mo 0,80-1,10
\Y 0,15-0,25
Nb  0,03-0,10
N 0,03-0,07
P max 0,010
S max 0,010

OK Flux 10.61

Onwucanne dntoca cm. B pasgene 1.6. «Prtockl 1 NPOBOMNOKM ANS AYrOBOW CBapPKW NOA dOrOCOM YrNepoanCTbIX
N HU3KOMNErmpoBaHHbIX cTanew» Ha cTp. 49

PekomeHgyemble coyetanusa OK Flux 10.61/npoBonoka

Knaccudukaymu:
Mapka MpoBonoka HannaBneHHbIn meTann
npoeornoku EN ISO 24598-A AWS A 5.23 AWS A 5.23
OK Autrod 12.24 S Mo EA2 F7A4-EA2-A2 F7P2-EA2-A2
OK Autrod 13.10 SC S CrMo1 EB2R - F8P2-EB2R-B2
OK Autrod 13.20 SC S CrMo2 EB3R - F8PO-EB3R-B3

OpobpeHns NpoBOMOK UMK HanmaBneHHoOro MeTanna:

Mapka Knaccudomkaumm n ogobpeHuns Xumunyeckum coctaB NPoBONoku, %

OK Autrod 12.24 EN ISO 24598-A: SMo C 0,08-0,12
Beinyckaemble gnametpsl: ot 1,6 4o 5,0 mm Mn  0,95-1,20
AWS A5.23: EA2 Si 0,05-0,20

Mo 0,45-0,60

HAKC: & 3.0; 4.0: 5.0 Mm P max0,020

S max 0,020

OK Autrod 13.10 SC EN ISO 24598-A: S CrMo1 C 0,08-0,12
Bobinyckaemble gnameTtpsl: oT 1,6 0o 4,0 mm Mn  0,60-1,00
AWS A5.23: EB2R Si 0,07-0,20

Cr 1,15-1,30

HAKC: @ 4.0 Mm Mo  0,45-0,65

P max 0,010

S max 0,010
X=(10P+5Sb+4Sn+As)/100<12 %o

OK Autrod 13.20 SC EN ISO 24598-A: S CrMo2 C 0,08-0,12
Bobinyckaemble gnameTtpsl: ot 2,0 8o 4,0 mm Mn  0,55-0,70
AWS A5.23: EB3R Si 0,07-0,20
Cr  2,25-2,50
HAKC: @ 3.2; 4.0 Mu Mo 0,90-1,10
P max 0,010
S max 0,010
X=(10P+5Sb+4Sn+As)/100<12 %o
OK Autrod 13.33 EN ISO 24598-A: S CrMo5 C 0,03-0,10
Bobinyckaemble gnametpsl: 2,4 n 4,0 Mm Mn  0,40-0,70
AWS A5.23: EB6 Si 0,20-0,50
Cr  5,50-6,50
Mo 0,50-0,70
P max 0,015
S max 0,015
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Mapka MpoBonoka HannaBneHHbI MeTann
npoBonok! HAKC Fasnpom | TpaHcHedTs ABS BV DNV GL LR RS
(amametpsbl)
OK Autrod 12.24 3.0;4.0; 5.0
OK Autrod 13.10 SC 4.0
OK Autrod 13.20 SC 3.2;4.0
TunnyHble CBOMCTBA HanMnaBneHHOro MeTanna
Mapka npoBoOnoku Xumuyecknn cocrtaB MexaHunyeckue cBouCTBa
C Si Mn Cr Mo o_[Mna] o_[MnNa] & [%] T [°C] KCV
[Ax/cm?]
OK Autrod 12.24 0,06 0,25 1,00 0,50 Mocne cBapku (6e3 TO)
470 560 26 +20 163
-20 100
-29 56
-40 44
OK Autrod 13.10 SC 0,08 0,30 0,70 1,10 0,50 Mocne TO 660-700°C, 1 yac
510 600 26 -18 125
-29 88
OK Autrod 13.20 SC 0,08 0,30 0,60 2,00 0,90 Mocne TO 690-750°C, 1 yac
540 630 25 -18 100
-29 38
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OK Flux 10.62

OpobpeHus dontoca: HAKC
OnucaHue cntoca cm. B pasgene 1.6. «dnockl 1 NPOBOMOKM AN AYroBOW CBapKU Nog (ortoCoM yrnepoamncTbixX
1 HU3KOMErnpoBaHHbIX cTanen» Ha ctp. 50

PekomeHgyemble coyeTaHmsa OK Flux 10.62/npoBonoka

OK Flux 10.63

ArnoMepupoBaHHbIA  BbICOKOOCHOBHLIN  chrtoc, NpeaHasHa-
YeHHbIN AN CBapKy TEMOyCTOWYMBBIX CTarnew, nernposaH-
Hblx Cr u Mo, korga K M3genuio npeabsiensioTes TpeboBaHus
Mo CTOWMKOCTW K BbICOKOTEMMEepaTypHOMY OXpynyvBaHUKO Mo-
cne cTyneH4yaToro oxnaxaeHusi. 1o cBouMM xapakTepucTukam
OH o4YeHb 6nunsok k OK Flux 10.62, ogHako, OoTnn4YaeTca Tem,
YTO MPU WCMOMb30BaHUM PEKOMEHAOBAHHbIX MPOBOMIOK COOT-
BETCTBYIOLLEN YMCTOTbI B HammaBMeHHOM MeTarnne, rapaHTu-
pyetcsi cpaktop Bpyckato (10P+5Sb+4Sn+As)/100 He Gonee
15 ppm. ®ntoc MOXET UCMonb30oBaThCH AN OQHO- U MHOMOAYro-
BOW CBapKM CTbIKOBbIX M YIMOBbIX LWBOB. OH 0AVMHaKOBO XOPOLLO
paboTaeT kak Ha NOCTOSIHHOM, Tak U NEPEMEHHOM ToKe. [1aHHbIi
roC HENTParneH B OTHOLLEHWM fnermpoBaHus Sin Mn, notomy
NPUMEHUM A1 MHOTOMPOXOAHOW CBAapKU CTbIKOB HEOrpaHu-
YeHHON TonwmHbI. Bnarogaps xopoluer oT4ensemMocTu Lwaka
1 NnaBHOMY nepexody Mexy LUBOM U KPOMKOW, ero MOXHO
NPUMEHNATb NS CBapku B y3KoLleneByto pasfenky. CBapky ¢
MCMomnb30BaHNEM AaHHOrO drioca PEKOMEHAYETCS BbIMOMHATh
Ha HWXHEM AuanasoHe HanpsbkeHuid. LLloB umeeT Huskoe co-
nepxaHune kucropopa — npumepHo 300 ppm un cogepxaHune
anddyanonHHoro sogopoga Hwke 5 mn/100 r. OK Flux 10.63
MCMonb3yeTcsi B HEPTEXVMUYECKOM, XMMUYECKOM, 3HEPreTUYe-
CKOM MaLLMHOCTPOEHWU, AN U3roTOBIIEHNs cocyaoB, paboTa-
IOLWMX Nof AaBrieHWEM, B OCHOBHOM U3 TEMOyCTONYMBBIX CTa-
nen, korga BbICOKM TpeboBaHWS K yaapHOW BSI3KOCTU CBapHbIX
LLIBOB MPW HU3KMX TeMnepaTtypax.

TUNWMYHBIN XMMUYECKUIA COCTaB dhnitoca:

ALO+MNO  20%
CaF, 25%
CaO+MgO  35%

SiO,+TiO, 15%
Pexumbl npokanku: 275-325°C, 2-4 yaca

OpobpeHus critoca: HAKC

Knaccudmkauus WHpeke HacbinHas IpaH. cocTaB
cnroca OCHOBHOCTU NNOTHOCTb
EN ISO 14174: 3,0 1,1 0,2-1,6
SAFB155ACH5
Tun dontoca ToK 1 nonsApHOCTb JlernpoBaHue
dTOpPUAHO- AC, DC+ Si — He nervpyoLwui
OCHOBHBbIW Mn — He nernpytomn
PaCXO'D' C*)ﬂioca nepexoc %Si nepeHoc %Mn
(kr contoca/kr NpoOBOOKK) ;Z w2 nioca y s nioca
Hanpsbkenne | DC+ | AC 0s ;Z
26 07 | 06 | ., | s
30 10 | 09 | oot | as .
34 13 12 0,05 0,10 0,15 0,20 0,25 0,30 10 05 10 15 20
38 16 | 1,4 Mpoeonoka, @ 4,0 mm, DC+, 30B,
60 cm/mMyH

PekomeHgyemble covyeTaHusa OK Flux 10.63/npoBonoka

Knaccudgukaumm:
Mapka MpoBonoka HannaBneHHbI MeTann
NpoBonokun EN ISO 24598-A AWS A 5.23 AWS A 5.23
OK Autrod 12.24 S Mo EA2 F7A4-EA2-A2 F7P2-EA2-A2
OK Autrod 12.34 S3Mo EA4 F8AG-EA4-A4 F8P6-EA4-A4
OK Autrod 13.10 SC S CrMo1 EB2R - F8P2-EB2R-B2
OK Autrod 13.20 SC S CrMo2 EB3R - F8P2-EB3R-B3
OK Autrod 13.33 S CrMo5 EB6 - F8PZ-EB6-B6
OpobpeHns NPOBOMOK MW HanaBNeHHOro MeTanna:
Mapka MpoBonoka HannaBneHHbI MeTann
nposonok1 HAKC Fasnpom | TpaHcHedTs ABS BV DNV GL LR RS
(anametpsl)
OK Autrod 12.24 3.0;4.0;5.0
OK Autrod 12.34 4.0 4YQ500M 4Y50M 1V Y50M 4Y50M 4Y50M
OKAutrod 13.10 SC 4.0
OK Autrod 13.20 SC 3.2;4.0
OK Autrod 13.33
TunnMyHbIE CBOMCTBA HaMNMaBMNeHHOro MeTanna
Mapka npoBonoku XumMmunyecknum coctaB MexaHu4yeckue cBOMCTBa
C Si Mn Cr Mo o, [Mna] o_[Mna] S [%] T[°C] KCV
[Ax/cm?]
OK Autrod 12.24 0,06 | 0,25 1,00 0,50 Mocne ceapku (6e3 TO)
470 560 26 +20 163
-20 100
-29 56
-40 44
OK Autrod 12.34 0,10 | 0,22 1,45 0,50 Mocne ceapku (6e3 TO)
550 630 25 +20 200
-20 163
-40 125
-51 69
OK Autrod 13.10 SC 0,08 0,22 0,70 1,10 0,50 Mocne TO 660-700°C, 1 yac
500 610 26 -18 138
-29 100
OK Autrod 13.20 SC 0,08 0,20 0,60 2,00 0,85 Mocne TO 690-750°C, 1 yac
525 620 25 -18 150
-29 100
OK Autrod 13.33 0,07 0,30 0,55 6,00 0,60 Mocne TO 730-760°C, 1 yac
500 600 23 +20 250
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Knaccudukauum:
Mapka MpoBonoka HannaBneHHbI MeTann
npoeornoku EN ISO 24598-A AWS A 5.23 AWS A 5.23
OKAutrod 13.10 SC S CrMo1 EB2R F8P4-EB2R-B2
OK Autrod 13.20 SC S CrMo2 EB3R F8P8-EB3R-B3
OpobpeHns NpoBOMOK UK HamnmaBneHHoro MeTanna:
Mapka MpoBonoka HannaBneHHbI# MeTann
NpoBonokn HAKC Fasnpom | TpaHcHedTb ABS BV DNV GL LR RS
(onmametpsbl)
OKAutrod 13.10 SC 4.0
OK Autrod 13.20 SC 3.2;4.0
TvnuyHble CBONCTBA HaMMaBneHHOro MeTanna
Mapka XumMunyeckun coctaB MexaHu4eckue cBOMCTBa
MPOBOIOKU c Si Mn Cr | Mo |X-thaktop | o, [MMa] | o, [MMa] | &[%] T [°C] Kcv
[Ox/cm?]
OK Autrod 13.10 SC | 0,08 0,20 0,80 1,20 0,50 <15 ppm Mocne TO 660-700°C, 1 yac
500 610 25 -29 138
-40 100
OK Autrod 13.20 SC| 0,07 0,20 0,60 2,10 1,00 <15 ppm Mocne TO 690-750°C, 1 yac
530 630 25 +20 225
-20 188
-40 138
-62 63
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4. CBap0'~IHbIe MaTepuanbl Ha OCHOBEe BbICOKONErmpoBaHHbIX cTanemn.
4.1. AnekTpoAbl HA OCHOBE BbICOKONIErMpoBaHHbIX CTarnemn.
Knaccudghukauuu HannaeneHHO20 MemaJsisia 8 coomeemcmeuu co cmaHoapmom:
* [OCT 10052-75

(-1

O — anekTpog
1 — HAEKC, onpegensrLwmnin XMUYECKMIA COCTaB U MEXaHNYEeCKMe CBOMCTBA HanmaBneHHOro MeTansa cornacHo
Tab. 1, a Takke cogepxxaHme deppuTHoM dasbl cornacHo Tab. 2 FOCT 10052-75

* ISO 3581:2003 ¢ usmeHeHusimu 2008 u 2011 2., a makxe udeHmu4Hbie emy EN ISO
3581:2012 u anano2u4HbIt EN 1600:1997

ISO 3581-A |: | E | |1 2 3 4

aKkynbTaTMBHO

ISO 3581-A — cTaHgapT, CornacHo KOTOPOMY NMPOM3BOANTCS Knaccudukaums
E — anekTpoa NOKpbITbIN AN PyYHON OyroBOW CBapKM

1 — rpynna uHAEKCOB, ONpeaensitoLlLmMX XMMUYECKMA COCTaB corflacHo Tab.1 1 MexaHW4Yeckue CBOMCTBA HaMnaBneHHOro
MeTanna cornacHo 1ab.2 craHgapta ISO 3581.

2 — VHOEKC, ONpeaensitoLNA TUM NOKPbITUSA anekTpoda cornacHo n.4.3A ctaHgapta ISO 3581

Wuagekc | Bug nokpbitus

R PyTtunosoe

B OcHoBHoOM

3 — nHaekc, onpegensoLWwni KO3MUUNEHT HaNNaBKK anekTpoaa (OTHOLLEHWE Beca HamnmnaBneHHOro MeTarnna K Becy
N3pacxogoBaHHOIO CTEPXKHST), POA M NONSAPHOCTb NPUMEHAEMOro ToKa cornacHo 1ab.4A ctaHgapta ISO 3581

MHoekc KoadbcpuumeHT Hannaskn K, % Poa Toka n nonapHocTb
1 K.s105 nepemMeHHbIN, NOCTOSAHHbIN - obpaTHas (+)
2 NMOCTOSIHHbBIN
3 105<K =125 nepeMeHHbIN, MOCTOAHHbIN - obpaTHasg (+)
4 NMOCTOSIHHbBIN
5 125<K <160 nepeMeHHbIN, NOCTOSAHHbIN - obpaTHas (+)
6 MOCTOSIHHbBIN
7 K.>160 nepeMeHHbIN, NOCTOSIHHbLIN - obpaTHas (+)
8 NOCTOSAHHbBIN

4 — yHOexc, onpeaensitoLLNn NPOCTPaHCTBEHHbIE NOMNOXEHNs] CBapKW, AN KOTOPbIX NpeaHa3HayYeH aneKkTpon CornacHo
Tab6.5A ctaHgapta ISO 3581

WHoeke MonoxeHwve LWBOB Npu cBapke
1 Bce (PA, PB, PC, PE, PF, PG)
Bce, kpome BepTukanbHoro ceepxy BHu3 (PA, PB, PC, PE, PF)

HwxHWe cTbIKOBbIE LWBbLI, HUXHWE B NOA0YKY 1 B yron (PA, PB)

HwxHee (cTbikoBble 1 BanvkoBble WBbl) (PA)

a| bW

HwKHWe CTbIKOBbIE LUBbI, HUXXHNE B MOQOYKY M B Yror, BepTukanbHbli ceepxy BHU3 (PA, PB, PG)

* SFA/AWS A5.4:2006
AWSA54 |: E | 1 |-| 2

AWS A5.4 — cTtangapT, COrnacHo KOTOPOMY NPOU3BOANTCA Knaccudukaums

E — anexkTpoa NOKpbITLIN A5 pyYHOW AYroBOW CBapKU

1 — nHAekc, onpenensoLwmMi XMMUYECKMIA COCTaB HanmnaBeHHOro MeTanna cornacHo 1ab.1 ctangapta AWS A5.4
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2 — VHAOEKC, ONPEeAEensIoLLMA XapaKTEPUCTUKN 3MEKTPOAa, TakMe Kak pod ToKa U NMPOCTPAHCTBEHHbIE MOSIOKEHWUS MPU
CBapke cornacHo Tab.2, a Takke X 3KCryaTauMoHHY NPUrOAHOCTb B COOTBETCTBUM C pasaenom A8 npunoxeHus K

ctaHgapty AWS A5.4.

4.1.1. dneKTpoAabl ANs CBapKu BbICOKONErmpoBaHHbIX KOPPO3MOHHOCTOMKUX CTanen.

MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
1 ogob6peHus

TuUnuyHble XapakTepUCTUKN
HannaBneHHOro meTanna

NyaTUpYOLLMXCA NpU NOBLILLEHHBIX TeMnepaTtypax (go 700°C).
CogepxaHue deppuTHON dhasbl B HANNaBneHHOM MeTarnne B Uc-
XOAHOM nocre cBapku coctosiHum coctasnseT 1...3% (FN 2-5).
Tok: = (+)

[MpocTpaHCcTBEHHbIE NONOXEHNA Npu cBapke: 1, 2, 3,4, 6

Pexxumbl npokanku: 180-220°C, 2 yaca

Xumunyeckum MexaHuyeckue
cocTaB, % cBoMCTBa

OK 68.15 ISO 3581-A: C max 0,06 | MNocne
TWR NOKPLITUS — OCHOBHOE E13B42 Mn 0,30 TepmoobpaboTku
OnekTpoa obecneynBaeT B LiBe KOPPO3MOHHOCTONKMIA heppuT- Si 0,40 740-760°C, 1 vac
HbIii HaMnaBneHHbI MeTann Tvna 04X13. O npepHasHauen | AWS AS.4: Cr 12,9 o, 370 Mfa
[N CBApKW CTanem ¢ OAHOTUMHLIM XMMUYECKM COCTABOM, KOT- E410-15 P max 0,030 | o, 520 Mra
[1a HEBO3MOXHO MCMONb30BaTh ayCTEHUTHBIE XPOMO-HUKENEeBble S max 0,020 |5 25%
3NEeKTPOAb!, HanpuMep, MpPU KOHTaKTe LBa C arpecCUBHLIMM KCV nocne
CEepHNCTLIMM CpeaamMu Unu Koraa uaaenve paboTaeT B LUMPOKOM TepMOOﬁopaGOTKVI
NeproaNYECKM N3MEHSEeMOM AManasoHe TemnepaTyp, Koraa pas- 740-760°C, 6 HacoB.
HOCTb B KO3(P(MLIMEHTaX TENNOBOrO PACLLMPEHNS (DEPPUTHOTO U 69 [bw/cm? npu +?O C
ayCTEHUTHOrO MEeTaroB MOXET Bbi3BaTb BbICOKME TEPMUYECKMNE 44 [ox/em? npn 0°C
HanpskeHusl. B 3aBUCUMOCTY OT NapaMeTpoB CBApKW W Npume-
HSEMbIX TEXHOMOMMYECKMX MPMEMOB, CTPYKTYpa 1 MexaHU4eckme
CBOVICTBa HETEPMOOOPaBOTAaHHOrO HanaBNeHHOrO MeTanna Mo-
ryT BApbMPOBAaTLCA B I0CTATOYHO LUMPOKMX Npeaenax.
Tok: = (+)
MpocTpaHCcTBEHHbIE NONOXeHWs nNpu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca
OK 68.25 ISO 3581-A: C max 0,06 | Mocne
THN NOKPLITUS — OCHOBHOE E134B42 Mn 0,60 TepmMoobpaboTku
OnekTpoa NpeaHa3HaueHHbI 4S8 CBapKy MpoKaTa, MOKOBOK U Si 0,40 590-610°C, 8 vacos
OTAMBOK 13 KOPPO3VOHHOCTOMKMX CTaneit MapTeHcuTHoro 1 map- | AVS AS.4: Cr 12,2 o, 680 Mrla
TeHcUTHO-chbeppuTHoro knacca tuna 25X13H2, UNS S41500, E410NiMo-15 Ni 4,50 o, 900 MMa
W.No 1.4351 n um aHanormyHbIxX. [JaHHble anekTpoabl HaLm Mo 0,60 o 17%
LUIMPOKOE MPUMEHEHE NPU U3TOTOBMEHNN U PEMOHTE TMAPOTYP- X max 0,030 | KCV:
BUH 1 MX KOMIOHEHTOB. S max 0,020 | 82 x/cm? npu +20°C
Tok: = (+) 69 Ox/cm? npn -20°C
[MpocTpaHcTBEHHLIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 330-370°C, 2 yaca
03J1-8 MOCT 10052-75: |C max 0,09 0,2 343 Mla
TN NOKPBLITUS — OCHOBHOE 3-07X20H9 Mn 1,60 o, 2588 MMa
OnekTpoa npedHasHaveH [ns CBapKkW OTBETCTBEHHbIX W3fe- Si 0,80 5 2 36%
NN U3 KOPPO3MOHHOCTOMKNX XPOMOHMUKENEBLIX CTanen Mapok Cr 20,0 KCV: .
08X18H10, 12X18H9, 08X18H10T, AISI 304, 304H, 321, 347 n Ni 8,8 2118 x/cm? npn +20°C
UM NoaoBHbIX, KOraa K MeTarnny LWBea He NpeabsBsioT XKecTkue P max 0,030
TpeGoBaHMs CTONKOCTU K MEXKPUCTANMUTHON koppo3aun. Coaep- S max 0,020
XaHue heppuTHOM dasbl B HanIaBneHHOM MeTasnse B UICXOAHOM
nocne cBapku coctosHun coctaenseT 2...8% (FN 3-14). Metann
LIBa CTOEK K MEXKPUCTAamNIMTHON KOPPO3UK MPU UCTILITaHUK Mo
metogy AMY no MOCT 6032 6e3 npoBoLMpYHOLLEro OoTnycka.
Tok: = (+)
MpocTpaHCcTBEHHbIE NONoOXeHWsa nNpu ceapke: 1, 2, 3,4, 6
Pexwvmbl npokanku: 290-310°C, 1 yac
OK 61.25 ISO 3581-A: C 006 |0, 430Mra
TuN NOKPbLITUSA — OCHOBHOE E199HB22 Mn 1,70 o, 600 Mrla
OreKkTpoa npegHasHadYeH s CBapKy KOPPO3MOHHOCTOMKMX XPOo- Si 0,30 5 45%
MOHMKeneBbIx cTaneil Mapok 08X18H10, 12X18H9, AISI 304, | AWS AS.4: Cr 18,8 KCV: .
304H 1 UM NMomoBHbIX, KOrAa K MeTanny Wwea He npegbsensior | Eo08H-19 Ni 9,8 95 ix/em? npu +20°C
XKeCTkne TpeboBaHWsA CTOMKOCTU K MEXKPUCTANIUTHON KOppo- X max 0,030
31K, obecneuymBaloLLMIA HepaBewwuii HannaeneHHbIn cron | HAKC: S max 0,020
Tuna AISI 308H. Pa3spaboTtaH cneumanbHo Ans 00beKToB, aKe- | @ 2.5 1 3.2 Mm
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MapKa, TN NOKPbITUA, oNnncaHune

Knaccudmkauum
u ogob6peHuns

TUNUYHbIE XapaKTePUCTUKU
HannaBrieHHOro meTanna

XuMunyeckun
cocTtaB, %

MexaHunueckue
CBOWCTBA

OK 61.20

Tun NoKPLITUA — KUCNO-PYTUNOBOE

OneKkTpoa pekoMeHAOoBaH ANs CBapkM TOHKOCTEHHbLIX W3Aenvn
(C TONLLYMHOM CTEHKMN OKOMO 2 MM) SKCMNIyaTUPYHOLLMXCSA NPU TEM-
nepatypax go 400°C 13 KOppO3MOHHOCTOMKNX XPOMOHMKENEBbIX
ctanen mapok 03X18H10, 08X18H10T, AISI 304L, 321, 347 un
UM NoJo6HbIX, KOTAa K MeTanmny LBa NpeabaBsOTCS XKeCTKme
TpeboBaHNs MO CTOMKOCTM K MEXKPUCTaNNIMTHOW KOpPPO3UW.
CrabunbHaa n mMarkas gyra Ha marnblX TOKax U HanpshkeHUsx
NO3BOMSET BbINOMHATL CBAPKy M3OENUN, Kak Ha CnycK, Tak 1 Ha
noagbem. LLinakosas cuctema hopMmpyeT LUBbI C MUHUMAanbHbLIM
YCUIEHVEeM, YTO COKpaLLaeT pacxoq CBapOYHOro anekTpoaa Ha
eonHuuy onuHbl wea. MyHMManbHoOe KONMMYeCcTBO CBApPOYHbIX
OpbI3r, BeNvKonenHas oTAensaeMocTb LWnaka U OTnMYHas cMayu-
BaHMe KPOMOK CTblKa COKpaLLatoT NoTepu BpeMeHN Ha nocneay-
IOLLlYHO 3a4MCTKY LLBa MOCre CBapku. YCTOMYMBOCTb K KOPPO3MK
OoTBEYaeT CaMbIM XeCTKuM TpeboBaHMsM npu aKchnyataumum
B arpeccuBHbIX cpefax, Kak, Hanpumep, B HedTexmmmnyeckon
NPOMBILUNIEHHOCTU Unu cygocTpoeHun. Coaepxaxue depput-
Hou hasbl B HannaeBneHHOM MeTanne B UCXOAHOM NMocre CBapku
cocTtosiHun coctaenset 1,5...6% (FN 3-10).

Tok: ~/ = (+)

MpocTpaHCcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3,4, 5,6
HanpspkeHune xonoctoro xoga: 50 B

Pexvmbl npokanku: 330-370°C, 2 yaca

ISO 3581-A:
E199LR 11

AWS A5.4:
E308L-16

C max 0,03
Mn 0,70

Si 0,70

Cr 19,2

Ni 9,6

P max 0,025
S max 0,020

o, 430 MMa

o, 560 MMa

0 45%

KCV:

70 Ox/cm? npu +20°C
48 x/cm? npn -60°C

MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
n ogobpeHus

TuUnuyHble XapakTepUCcTUKU
HannaBneHHoOro meTanna

Xumunyecknm MexaHunueckue
cocTaB, % cBoMCTBa
Li1-11 rOCT 10052-75: | C max 0,12 | o, 2310 MMa
TMN NOKPLITUSA — OCHOBHOE 3-08X20H9M26 M.n 1,80 0,2 54(1)0 MnMa
OnekTpoa obLLETEXHNYECKOrO Ha3HayYeHus npeaHas3HadeH ang Si 0,70 52 2_2A’
CBapKW OTBETCTBEHHbIX U3AENnin U3 KOPPO3NOHHO-CTOMKUX XPO- C!' 20,0 KCU: . 3
MOHMKENeBbIX cTaneil mapok Tuna 08X18H10, 08X18H10T, Ni 9,2 280 [bx/em? npn +20°C
12X18H10T, 08X18H12B, AISI 321, 347 1 UM NOROBHbIX, 3KC- Nb 1,00
P max 0,030

nnyaTupyowmxca npu Temnepatypax go 350°C korga k metan-
ny CBapHOro LWBa NpeabsaBnsiloTcA TpeboBaHWA CTOMKOCTU K
MEXKPUCTaNmnMTHOM koppo3umn. CBapka BbINOMHAETCS Banvkamm
LUMPVHOW He Gonee Tpex AMaMeTpOB 3MEKTPOLHOMO CTEPXKHS.
Bce kpaTepbl AOMKHbI 3annaBnsaTbCa YacTbiMU KOPOTKUMU 3a-
MblkaHuAMK anekTpoga. CogepxaHue epputTHON hasbl B Ha-
nnaeneHHOM MeTasnsfe B MCXOAHOM MOCne CBapKkM COCTOAHUM
coctaenset 1,5...10% (FN 3-18).

Tok: = (+)

[MpocTpaHcTBEHHbIE NONOXeHWs nNpu ceapke: 1, 2, 3,4, 6
Pexwvmbl npokanku: 330-370°C, 1-2 yaca

S max 0,020

OK 61.30

Tun NoKpbITUSA — KUCIO-PYyTUIIOBOE

OnekTpoa 06LLEeTEXHMYECKOrO HasHa4YeHus Ans cBapku usae-
WA, aKcnnyaTupyowmxcs npu Temneparypax go 400°C n3 kop-
PO3NOHHOCTOMKMX XPOMOHMKeNeBbIX cTanen mapok 03X18H10,
08X18H10T, AISI 304L, 321, 347 u M nogoOHbIX, Koraa K Me-
Tanny wWea npeabsiBsTCS XeCcTkme TpeboBaHMs Mo CTONKOCTH
K MEXKPUCTaNNMTHON KOPpO3uW. OMneKTpon XxapakTepusyetcs
BEMKOMENHbIMM  CBAPOYHO-TEXHOMOMMYECKMMU  CBOMCTBAMU,
MUHUMAaIbHbIM KONMYeCTBOM OpbI3r M OTNMYHOW OTAEensieMo-
cTbio Wnaka. CoagepxxaHne heppuUTHON hasbl B HanmaBneHHOM
MeTanse B UCXOOHOM MOCfe CBapKuM COCTOSIHAM COCTaBnsieT
1,5...6% (FN 3-10).

Tok: ~/ = (+)

[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3, 4, 6
HanpsikeHne xonoctoro xoga: 50 B

Pexxumbl npokanku: 330-370°C, 2 yaca

ISO 3581-A:
E199LR12

AWS A5 .4:
E308L-17

HAKC:
@2.0;25;3.2
n4.0 mm

ABS:
HepxkaBetolllas
DNV: 308L

C max 0,03
Mn 0,70
Si 0,90
Cr 19,3
Ni 10,0
P max 0,025
S max 0,020

o, 430 MlMa

o, 560 MMMa

0 43%

KCV:

88 x/cm? npu +20°C
60 Dx/cm? npu -60°C

uT-15

Tun NOKPbLITUS — OCHOBHOE

OneKkTpon npefHasHadeH Ansi CBapkW cTanen ayCTEHUTHOro
knacca mapok 12X18H9T, 12X18H10T, 12X18H12T, AISI 321,
347 v vM nopo6HbIX, Kak NPaBWno, NOA MOCMNeAyloLY Tep-
MUYeCKyto 06paboTKy, SKCMIyaTUPYHOLLMXCA B OKUCIUTENMbHbIX
cpefax npu Temnepartypax go 600°C, korga K cBapOYHbIM CO-
eOVHEHUAM NpeabsaBnatoTcs TPeboBaHUS K CTOMKOCTU NPOTUB
MEXKPUCTaNNUTHOM Koppo3nun. CBapka BbINOMHAETCS BaniMkaMm
LUMPUHOM He Bonee Tpex OMaMETPOB 3N1IEKTPOLHOIO CTEPXKHSI.
Bce kpaTepbl OOMKHbI 3annaBnATbCA YacTbiMU KOPOTKUMW 3a-
MblkaHVAMY anekTpoaa. CBapKy pekoMeHOyeTCs BbINOMHSATL Ha
npegensHo kopotkow ayre. CopepxaHve deppuTHon dasbl B
HannaBreHHOM MeTarnse B MUCXO4HOM Mocre CBapKW COCTOSIHUM
coctasnseT 2,5...5% (FN 4-9).

Tok: = (+)

[MpocTpaHCcTBEHHLIE NONOXEHUA Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 310-350°C, 1,5-2 yaca

MOCT 10052-75:
3-08X19H10IM26

HAKC:
@ 2.0;2.5;3.0;
4.0un 5.0 Mm

C 0,05-0,12
Mn 1,80

Si 0,50
Cr 19,2

Ni 9,8

Nb 1,00

P max 0,030
S max 0,020

0, 2 343 MlNa

o, 2590 MMNa

0 =24%

KCU:

278 Ox/cm? npn +20°C

OK 61.35

Tvn NOKpbLITUA — OCHOBHOE

OneKkTpoa pekoMeHOyeTca ONA CBapKM HEMOBOPOTHBLIX CTbIKOB
TpybOMpoBOAOB, a Takke ApPYrnx ocobo OTBETCTBEHHbIX U3fe-
NN N3 KOPPO3MOHHOCTOMKMX XPOMOHMKENEBBLIX CTanen mMapok
03X18H10, 08X18H10T, AISI 304L, 321, 347 n nm NOJOGHbIX,
aKCNNyaTupylowmxca npu Temnepatypax ot -196 go +400°C,
Korga K MeTanny LwBa npeabaBrsioTcs XecTkie TpeboBaHns no
CTOWKOCTU K MEXKPUCTanIMTHON KOPPO3UW, YMCTOTE Hannae-
TNIEHHOro MeTanna M ero NnacTMYeckuM XapakTepucTukam npu
KpuoreHHbIx Temnepartypax. CogepxaHue deppuTHON dasbl B
HannasneHHOM MeTanmne B MCXO4HOM Mocne CBapku COCTOSHUM
coctasngert 2,5...4,5% (FN 4-8).

Tok: = (+)

MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca

ISO 3581-A:
E199LB22

AWS A5.4:
E308L-15

HAKC:
@2.5;3.2;
4.0un5,0 Mm

C max 0,04
Mn 1,60

Si 0,30

Cr 19,5

Ni 9,8

P max 0,020
S max 0,010

o, 460 MMa

o, 610 MNa

0 40%

KCV:

125 Ox/cm? npu +20°C
88 x/cm? npu -120°C
50 Ox/cm? npu -196°C

LT-15K

Tvn NOKPLITUA — PYTUITOBO-OCHOBHOE

OnekTpoA Mo cBOMM cBomcTBam aHanorndeH LIT-15, ogHako,
bnarogapsi pobaeske B obmMasky pyTtuna, obrnagaet 6onee Bbl-
COKMMMW CBapOYHO-TEXHOMNOrMYECKMMUN CBOWCTBaMMU, Heobxoawm-
MbIMW MPU BbIMNOMIHEHUN HaMMaBKW aHTUKOPPO3MOHHBIX CIOEB
COCydOB 3Kcnnyatupylwmxca npu Temnepartypax go 350°C,
N3roTaBnMBaemMbIx U3 AByXCMNOVHbIX cTanen. CoaepxaHune dep-
puUTHOM (a3bl B HanmnaBneHHOM MeTanfne B UCXOAHOM rocrne
cBapku cocTosHum coctaenseT 1,5...5% (FN 3-9).

Tok: = (+)

[MpocTpaHCcTBEHHbIE NONoXeHusa nNpu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 310-350°C, 1,5-2 yaca

OCT 24.948.01-90

MocAtomHagsop

C max 0,06
Mn 1,80

Si 0,50
Cr 19,2

Ni 9,8

Nb 1,00

P max 0,030

S max 0,020

0,2 343 MlNa

o, =588 MlMa

0225%

KCU:

249 [x/cm? npn +20°C
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310-8

Tvn NOKPLITUAA — OCHOBHOE

OneKTpoa ABOMHOro HasHadeHwus. [lepBoe ero HasHaveHve —
CBapka OTBETCTBEHHOro 060pyn0BaHWsA U3 ABYXCIONHbIX CTanen
nnaknmpoBaHHbIX MmaTepmanammu Tmna 12X12H10T, 12X12H9T co

FOCT 10052-75:
3-10X25H13r2

OCT 5P.9370-81

C max 0,12
Mn 2,10
Si 0,60
Cr 25,0
Ni 13,0

P max 0,030

o, 2 300 MMa

0,2 550 MMNa

0225%

KCU:

280 Dx/cm? npn +20°C

CTOPOHbI NMErMpOBaHHOTNO Cfl0S U HaMmaBKu KOPPO3MOHHOCTOM- | FocATomHaasop
KOro NMoKpbITUS Ha M3genus 13 ctanen nepnuTHoro knacca. Co- S max 0,020
aepxaHue cpeppuTHOIM hasbl B HamnnaBieHHOM MeTanne B Uc-
XO4HOM Mocrie CBapku cocTostHuM coctaenseT 2...8% (FN 3-15).
Tok: = (+)
[pocTpaHcTBEHHbIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 200-250°C, 2 yaca
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MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
n ogobpeHus

TuUnuyHble XapakTepUCcTUKU
HannaBneHHoOro meTanna

Mapka, TMn NoKpbITUA, oNnucaHue Knaccudmkaumm TunnyHble XapakTepuCcTUKn
M ogo6peHus HannaBneHHOro meTtanna
Xumunyeckum MexaHuyeckue
cocTaB, % cBoMCTBa
Ln-25 FOCT 10052-75: | C max 0,12 | o, 2294 MMa
TUN NOKPLITUS — OCHOBHOE 9-10X25H13I2 Mn 2,00 0,2 539 Mla
OnekTpoa TPOMHOro HazHayeHust. lNepBoe ero HasHavyeHue — oa- Si 0,60 52 25%
HOCrOMHas HannaBka aHTUKOPPO3VMOHHOMO MOKPLITUS Ha u3ae- Cr 25,0 KCU: .
NS U3 cTanen NeprnuTHOrO Kracca, a Takke Ans BbINOMHEHUS Ni 13,0 249 [x/cm? npun +20°C
KOpPHEBbLIX CMOEB LUBOB MPW CBapke AeTanen M3 BbICOKONeru- X max 0,030
POBaHHbIX XPOMOHWKENEBLIX CTanewn, pabdoTatowmux npy Temne- S max 0,020
paTtype He Bbilwe 600°C. HannaeneHHbIN MeTanm CToek K Mex-
KpuctannuTHon kopposun. CogepxaHue depputHou asbl B
HannaefeHHOM MeTanne B MCXO4HOM MOCIie CBapKU COCTOSIHUM
coctasngert 2...8% (FN 3-15).
Tok: = (+)
MpocTpaHCcTBEHHbIE MONoXeHusa npu ceapke: 1, 2, 3, 4, 6
Pexuvmbl npokanku: 200-250°C, 2 vaca
Ln-25/1 OCT 24.948.01-90 | C max 0,12 | o, =294 MMa
Tun NOKPBLITUA — OCHOBHOE Mn 2,00 0, 2 539 Mla
OnekTpoa npefHasHadeH Ansa ceapku obopynoBaHus n Tpybo- | FTocAtomHaasop Si max 1,00 52 25%
NPOBOAOB aTOMHbIX 3MEKTPOCTaHUMIA, a Takke OpYyrux BUOOB Cr 25,0 KCU: .
060py/OBaHUS TSHXENOro MaLUMHOCTPOEHUs (KOTbl, cocyabl 1 Ni 13,0 249 [ix/cm? npn +20°C
[p.) U3 BbICOKONErMpOBaHHbIX XPOMOHUKENEBbLIX CTanewn aycre- P max 0,030
HWTHOTO Kracca C MakcumarbHON TeMrnepaTypoi aKcnyartaumm S max 0,020
cBapHbIX coeanHeHuin ao 600°C. OnekTpoabl Takke MpPUMEHs-
H0TCA ANS HaMMaBKy aHTUKOPPO3MOHHOIO MOKPBITUSA Ha U3aenus
13 cTanew NeprnuTHOro Knacca ¢ MakcumarbHOW TeMnepaTypon
akcnnyataummn go 350°C. HannaeneHHbIN MeTanmn cToek K Mex-
KpUCTannuTHOM kopposun. CopepxaHue cepputHoin casbl B
HannaefeHHOM MeTanmne B MCXO4HOM MOoCIie CBapKU COCTOSIHUM
coctasnsert 5...8% (FN 9-15).
Tok: = (+)
[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3, 4
Pexxumbl npokanku: 310-350°C, 2 yaca
OK 61.80 ISO 3581-A: C max 0,03 | o, 480 Mrla
TUN NOKPLITUS — KNCNO-PYTUOBOE E199NbR12 | Mn 0,60 o, 620 Mrla
OnekTpoa 06LLETEXHUYECKOrO Ha3Ha4YeHus Ans CBapku usge- Si 0,70 5 40%
NUiA, SKCMAYaTUPYIOLUMXCS MU Temnepatypax 4o 400°C ua kop- | AWS AS.4: cr 19,5 KCV: i
PO3MOHHOCTOIKIX XPOMOHMKENeBbIX cTaneit mapok 12X18H9T, | E347L-17 Ni 10,0 75 Poxicm? npn +20° c
12X18H10T, 12X18H12T, AISI 321, 347 1 UM NOAOBHbIX, KOTAA K Nb 0,29 50 [x/em? npu -60°C
MeTanny Wwea NpeabsaBsitoTcs KecTkne TpeboBaHUs Mo CTOMKO- X max 0,025
CTU K MEXKPUCTArNUTHOMN koppo3un. OBmaska obragaeT H13Kom S max0,020
TMrPOCKOMUYHOCTBIO, @ HannaBneHHbI MeTann HU3KUM copep-
KaHneM yrnepoaa. OneKkTpoa XapakTepuayeTcsi BeNMKOSEmnHbI-
MU CBapOYHO-TEXHOMOrMYECKMMMN CBOMCTBAMW, MUHUMAmbHbLIM
KOMNMMYeCTBOM OpbI3r 1 OTMMYHOM OTAENnsieMOoCTbio Wwnaka. Co-
aepxaHue cepputHON hasbl B HannaBrneHHOM MeTanne B Uc-
XOOHOM focre cBapku coctosHun coctaenseT 3...7% (FN 6-12).
Tok: ~/ = (+)
MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6
HanpspkeHune xonoctoro xoga: 50 B
Pexvmbl npokanku: 330-370°C, 2 vaca
OK 61.85 ISO 3581-A: C 0,04 o, 500 Mra
TUN NOKPLITUS — OCHOBHOE E199NbB22 Mn 1,70 o, 620 Mla
OneKkTpoa pekoMeHOyeTCcs AN CBapKW HEMOBOPOTHbIX CTbIKOB Si 0,40 5 40%
Tpy6ONpoBOAOB, a Takke APyrX 0cobo OTBETCTBEHHLIX M3fe- AWS A5 .4: Cr 19,5 KCV: s
NWit 3 KOPPOSMOHHOCTOKINX XPOMOHMKeneBbix cTaneil mapok | E347-15 Ni 10,2 125 [pr/em? npu +2°0 C
12X18HIT, 12X18H10T, 12X18H12T, AISI 321, 347 1t um NO06- No 061 88 [dem? npn -60°C.
HbIX, 3KCMMyaTUPYIOLLMXCA NpW TeMnepaTypax Ao 400°C, koraa k | HAKC: P max 0,025 | 240 [x/cm? npu -120°C
MeTanmny Lwea NpeabsaBnsAlnTCs XKecTkne TpeboBaHus no cTorko- | @ 2.5; 3.2 S max 0,020
CTU K MeXKpUcTannutHou kopposun. CopepxaHvne deppuTHON | n 4.0 Mm
(asbl B HANMaBneHHOM MeTarnne B UICXO4HOM NOCre CBapKu Co-
ctosHun coctasnset 3,5...7% (FN 6-12).
Tok: = (+)
[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca
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Xumunyeckum MexaHuyeckue
cocTaB, % cBoMCTBa
OK 61.86 ISO 3581-A: C max 0,03 | o, 480 Mra
TUN NOKPLITUSA — KNCNO-PYTUIIOBOE E199NbR12 | Mn 0,60 o, 620 Mra
OnekTpoa paspaboTaH crneumanbHO Ans CBapky U3Oenui ns Kop- Si 0,70 5 40%
PO3MOHHOCTOMKMX XPOMOHUKENeBbIX cTaneil mMapok 12X18HT, | AWS AS.4: Cr 19,5 KCV: s
12X18H10T, 12X18H12T, AISI 321, 347 1 um NOAOGHsIX 1 kop- | E347L-17 Ni 10,0 75 [x/cm? npw +20°C
PO3MOHHOCTOMKOW HanmnaBkW, Korga TEXHONOMMYecKUuM npoLec- Nb 0,29 50 Oxx/cm? npu -60°C
COM MpeaycMaTpuBaeTCsi MocreaytoLLas Tepmudeckasi o6pabort- | HAKC: P max 0,025
Ka. HannaeneHHbIn mMeTann oTnuMyaeTcst HU3kuMm copepxaHmem | @ 4.0 n 5.0 mm S max 0,020
yrnepoga v OTBEYaEeT KEeCTKMMU TPeGOBaHMSIMU MO CTOMKOCTU K
MEXKPUCTaNIUTHOW KOpPPO3nn. SNeKTpon Xapakrepuayetcs Be-
NUKOMENHLIMU CBapPOYHO-TEXHOMOMMYECKUMI CBOWCTBaMU, MUHW-
MarbHbIM KONIMYECTBOM GPbI3r M OTNIMYHON OTAENSAEMOCTbIO Laka.
CopepxaHue eppuTHOM asbl B HanmnaBneHHOM MeTanne B 1c-
XOQHOM Nocre cBapku coctosiHMm coctasnseT 1,5...4,5% (FN 3-8).
Tok: ~ /= (+)
lMpocTpaHCcTBEHHbIE NONOXeHusa nNpu ceapke: 1, 2, 3,4, 6
HanpsxeHue xonoctoro xoga: 50 B
Pexwumbl npokanku: 330-370°C, 2 yaca
OK 63.20 ISO 3581-A: C max 0,03 | o, 480 MMa
TWN NOKPLITUS — KUCTO-PYTUIOBOE E19123LR11 | Mn 0,70 o, 590 Mra
AnekTpon pekoMeHaoBaH Asi CBapku TOHKOCTEHHbIX U3Aenuit (¢ Si 0,70 5 41%
TOJILLMHOW CTEHKM OKOMO 2 MM) paboTaloLLMX B KOHTaKTE C XKua- AWS A5.4: C_r 18,4 KCV: .
KVIMM arpeCCUBHLIMI HEOKUCAMTENbHBIMM cpeaamu npy Temnepa- | £9 16L-16 Ni 11,5 70 Lx/em? npu +2O° C
Type A0 350°C 13 KOPPO3MOHHOCTONKIX XPOMOHMKENEBbIX 1 XPO- Mo 2,8 58 [lx/em? npu -60°C
MOHVKenbMOonnBaeHOBbIX cTanei mapok 03X18H10, 08X 18H10T, P max 0,025
02X17H11M2, 08X17H13M2T, 10X17H13M3T, AISI 304L, 316L, S max0,020
318, 321, 347 v um NogoBHbIX, KOrda Kk MeTanmny LWBa NpeabsiBrs-
IOTCS JKEeCTKMe TpeBoBaHUsi MO CTOMKOCTU K MEXKKPUCTaNTUTHOM
koppo3un. CTabunbHasi 1 Markasi ayra Ha Marblx ToKax 1 Hanps-
JKEHWSIX NMO3BOSIET BLIMNOSHATL CBAPKY M3AENUI, Kak Ha CrycK, Tak
1 Ha nogbem. LLinakosas cucteMa hopMUpYeET LLUBbI C MUHUMATb-
HbIM YCUIEHMEM, YTO COKpaLLAeT pacxom CBapOYHOro arekTpoaa
Ha eaMHULY ANWHbI WBa. MUHUManbHOe KONMYeCTBO CBapOYHbIX
GpbI3r, BeNUKosenHasi OTAENAeMOCTb Lunaka U OTNMYHasi cMadu-
BaHMe KPOMOK CTblKa COKpaLLaloT NoTepy BpeMeHW Ha nocneay-
IOLLLYIO 3a4UCTKY LUBa MOCrie CBapku. YCTOMYMBOCTb K KOPPO3UM
oTBEYaeT CaMbIM XKECTKUM TpebOoBaHMAM Mpu SKCMnyaTauun B
arpeccuBHbIX cpefax, Kak, Hanpumep, B HePTEXMMUYECKON UK
LiensonosHo-6ymMakHoi npomblineHHocTh. CopepxaHue dep-
pUTHOW (pasbl B HamnnaBleHHOM MeTasnfe B MCXOAHOM mnocre
cBapku cocTosiHum coctaenseT 1,5...6% (FN 3-10).
Tok: ~ / = (+)
[pocTpaHCcTBEHHbIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 5, 6
HanpspkeHune xonoctoro xoga: 50 B
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 63.30 ISO 3581-A: C max 0,03 | o, 460 Mra
TUN NOKPLITUS — KUCTO-PYTUIOBOE E19123LR12 | Mn 0,60 o, 570 Mrla
OnekTpon o6LLETEXHNYECKOro Ha3HayYeHus ANsi CBapKu m3ge- Si 0,80 5 40%
Ui, paGoTaloWwmX B KOHTAKTe C XWUAKAMU arpecCUBHBLIMU He- AWS AS5.4: C!' 18,1 KCV: 3
OKMCTIMTENbHBIMM Cpedamu npu Temnepatype Ao 350°C us | E316L-17 Ni 11,0 75 x/cm? npu +20° C
KOPPO3MOHHOCTOMKUX XPOMOHUKENEBBIX U XPOMOHUKENbMONUG- Mo 2,7 54 Ox/cm? npu -60°C
[ieHOBbIX cTaneil mapok 03X18H10, 08X18H10T, 02X17H11M2, | HAKC: P max0,025
08X17H13M2T, 10X17H13M3T, AISI 304L, 316L, 318, 321, 347 | @ 2.5; 3.2 S max0,020
U UM NodoOHbIX, Korga K MeTanny wwBa npeabaBnanTcs xecT- | n 4.0 mm

kve TpeboBaHUs N0 CTOMKOCTU K MEXKPUCTaNNNTHOW KOPPO3UN.
OneKTpoA XxapakTepusyeTcs BENUKOMEnHbLIMY CBapO4YHO-TEXHO-
NOrMYecKMMU CBOMCTBaMWU, MUHMMAIbHBIM KONMYECTBOM BpbI3r
N OTNMYHOW OTAENnsemocTbio wraka. CogepxaHne deppuTHON
¢hasbl B HannaBneHHOM MeTarnsne B MCXO4HOM Mocne CBapKu Co-
ctosiHum coctaenset 1,5...6% (FN 3-10).

Tok: ~/ = (+)

[MpocTpaHCcTBEHHbIE NONOXeHWsa nNpu ceapke: 1, 2, 3,4, 6
HanpsxeHue xonoctoro xoga: 50 B

Pexwumbl npokanku: 330-370°C, 2 yaca

ABS: E316L-17
BV: 316L

DNV: 316L

GL: 4571

LR: 316L
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MapKa, TN NOKPbITUA, oNnncaHune

Knaccudmkauum
u ogob6peHuns

TUNUYHbIE XapaKTePUCTUKU
HannaBrieHHOro meTanna

MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
n ogobpeHus

TuUnuyHble XapakTepUCcTUKU
HannaBneHHoOro meTanna

Xumunyecknm MexaHunueckue
cocTaB, % cBoMCTBa

3A 400/10T OCT 10052-75: |C max 0,10 | o, =350 MMNa
TUN NOKPLITUS — PYTUIIOBO-OCHOBHOE 3-07X19H11M3M20 M.n 2,20 o, 2550 MMa
OnekTpoa No cBoMM cBOMCTBaM aHanormdeH QA 400/10Y, op- Si 0,35 5 2 25%
Hako, bnarogaps nobaBke B 06Ma3ky HEOOMbLIOro KonnyecTea OCT 5.9244-81 C!' 18,2 KCU: .
pyTWNa N ero 3amenuTens, obnagaer Gornee BLICOKUMM CBa- Ni 10,8 290 [pr/cm?® npn +20°C
POYHO-TEXHOMOMMYECKMMU CBOWCTBaMM, Heobxogumbimun npu | FocAtomHaasop Mo 2,75
BbIMNOSIHEHUM HannaBkM aHTUKOPPO3MOHHBLIX CIIOEB COCYAOB v 0,50
N3roTaBnMBaeMbIX U3 ABYXCIOiHLIX cTanei. CopepxaHue dep- P max0,030
pUTHONM (hbasbl B HamnmaBneHHOM MeTasnsie B UCXOQHOM rocre S max 0,025
cBapkun coctosaHumn coctaBnseT 2...8% (FN 3-14).
Tok: = (+)
lMpocTpaHCcTBEHHbIE NONoOXeHus nNpu ceapke: 1, 2, 3,4, 6
Pexxvmbl npokanku: 200-250°C, 2 yaca
OK 63.80 ISO 3581-A: C max 0,03 | o, 507 MMa
Tun NOKPbLITUA — KUCNO-PYTUIIOBOE E19123NbR32 M_n 0,60 o, 614 Mla
OnekTpoa O6LLETEXHNYECKOTO Has3HAYeHUss Ons CBapku msge- Si 0,80 o 38%
nvin, paboTalolMX B KOHTaKTe C XWUAKAUMU arpeccUBHbIMU He- AWS AS.4: C_r 18,2 KCV: .
OKMCTIUTENbHBIMM Cpeaami mpu TemnepaType Ao 350°C wa | E318-17 Ni 11,5 69 [bx/cm? npu +2O°C
KOPPO3MOHHOCTOMKUX XPOMOHMKENEBBIX 1 XPOMOHWKENbMOMNG- Mo 2,9 51 Ix/em? npu -60°C
[OEHOBbIX CTanein ctabunuanpoBaHHbIX TUTAHOM MM HUOGUEM Nb 0,31
Tvna 08X18H10T, 12X18H10T, 10X17H13M2T, 10X17H13M3T, P max0,025
AISI 318, 321, 347 1 UM MogobHbIX, KOrAa K MeTanny LWBea S max 0,020
NpeabsBsTCS XKecTkne TpeboBaHNs NO CTOMKOCTU K MEXKPU-
CTannUTHON KOPPO3WKN. DNEKTPOL XapaKkTepusyeTcs BenuKkonen-
HbIMW CBapOYHO-TEXHOMNOMMYECKMMM CBOWCTBAMU, MUHMMAaIb-
HbIM KONMYECTBOM BpbI3r U OTIMYHOW OTAENsSeMOCTbIO Lunaka.
CopepxaHue deppuTHOM pasbl B HanmaBreHHOM MeTanne
B MCXOOHOM TOCre CBapku cocTosiHum coctaensiet 3,5...7%
(FN 6-12).
Tok: ~/ = (+)
[MpocTpaHCcTBEHHLIE NONOXEHNA Npu cBapke: 1, 2, 3,4, 6
HanpspkeHune xonoctoro xoga: 50 B
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 63.85 ISO 3581-A: C max 0,06 | o, 490 MMa
TUN NOKPLITUSA — OCHOBHOE E19123NbB42 M.n 1,60 o, 640 Mra
OneKkTpoa pekoMeHAyeTcs ANsi CBapKM HEMOBOPOTHbIX CTbIKOB Si 0,50 5 35%
TpyBONPOBOAOB 1 APYrX 0COBO OTBETCTBEHHbIX KoHCTpykumil | AVS AS.4: Cr 17,9 KCV: i
paboTalowmx B KOHTaKTe C XWAKMMU arpecCuBHbLIMW HEOKMC- E318-15 Ni 13,0 81 Oxx/cm? npu +20°C
nuTenbHbIMK cpegammn npu Temnepatype o 350°C u3 koppo- Mo 2,7 56 Oxx/cm? npu -120°C
3MOHHOCTOMKNX XPOMOHUKENEBLIX W  XPOMOHUKENbMONunbae- Nb 0,55
HOBbIX CTanen cTtabunmManpoBaHHbIX TUTAHOM WNW HWOBUEM P max 0,025

S max 0,020

Tvna 08X18H10T, 12X18H10T, 10X17H13M2T, 10X17H13M3T,
AISI 318, 321, 347 n um nogoOHbIX. HannaeneHHbIi MeTann
OTBEYAET CaMbIM XECTKUM TpeboBaHMSIM MO CTOMKOCTU K MEX-
KPUCTanNUTHON KOPPO3UKU, YMCTOTE HanaBrneHHOro meTanna.
CopoepxaHue eppuTHOM hasbl B HannaBneHHOM MeTanse B uUc-
XO[HOM Mocrne cBapku coctoaHun coctaensieT 3...6% (FN 5-10).
Tok: = (+)

lMpocTpaHcTBEHHbIE NONoOXeHusa npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca

Xumunyeckum MexaHu4yeckue
cocTaB, % cBoMCTBa
OK 63.35 ISO 3581-A: C max 0,04 | o, 430 Mfa
TUN NOKPLITUS — OCHOBHOE E19123LB22 Mn 1,60 o, 560 MMa
OnekTpon pekoMeHOyeTcs ANsi CBapku HEMOBOPOTHbBIX CThbIKOB Si 0,40 5 40%
TpyBONPOBOAOB U APYrX 0COBO OTBETCTBEHHbIX KOHCTPYKUuit | AVVS AS.4: cr 18,3 KCV: i
paboTaloLX B KOHTAKTe C XUOKAMM arpeccusHbiMmM Heokmc- | EST6L-15 Ni 12,6 120 ix/em? npu +2O° c
NUTENLHBLIMM Cpedamn Mpu Temnepatype Ao 350°C, a Takke Mo 2,7 75 Poxicm? npn -120°C
W3AEnuii SKCTINYaTUPYIOLMXCA NPU KPUTUYECKM HU3KNX Tem- | HAKC: P max0,025 |44 [ix/em® npn -196°C
nepatypax (0 -196°C npu coaepXaHuu B HannaeneHHoM Mme- | & 4.0 Mm S max0,020
Tanne depputHon pasbl FN 3-4), 13 KOPPO3MOHHOCTOMKMX
XPOMOHMKENEBLIX N XPOMOHWKENbMONMOAeHOBbIX cTanen ma- | ABS:
pok 03X18H10, 08X18H10T, 02X17H11M2, 08X17H13M2T, | HepxaBetoLlas
AISI 304L, 316L, 321 n um nogobHbIX. HannaeneHHbI meTansn
OTBeYaeT caMbIM XECTKMM TpeboBaHUSIM MO CTOMKOCTU K MEX-
KpUCTannMTHOW KOPPO3uUX, YACTOTE HamnnaeneHHoro meTanna u
€ro NnacTUyYeckMM XapaKTePUCTMKaM MPU KPUOrEHHbIX Temne-
patypax. [aHHbIN 3neKkTpon Takke MOXET OblTb UCMOMb30BaH
AN CBapky HEKOTOPbIX 3akanvBatoLLMXCs cTanemn, Hanpumep,
6poHeBbIx. CogepxxaHne cheppuTHON hasbl B HannaBneHHOM
MeTanne B MCXOOQHOM MOCMe CBapkuM COCTOSIHAM COCTaBnsieT
1,5...4,5% (FN 3-8).
Tok: = (+)
MpocTpaHcTBEHHbIE MONoXeHusa npu ceapke: 1, 2, 3, 4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca
OK 69.25 ISO 3581-A: C max 0,04 | o, 450 MMa
TUN NOKPLITUS — OCHOBHOE E20163MnNL | Mn 6,50 o, 650 Mla
OnekTpon, pekoMeHayeTCs AN CBapKku U3AENUiA U3 KOPPO3MOHHO- B42 Si 0,50 5 35%
CTOMKNX XPOMOHUKENEBBIX M XPOMOHVKENbMONMOAEHOBBIX CTanemn Cr 19,0 KCV: .
mapok 03X18H10, 08X18H10T, 02X17H11M2, 08X17H13M2T, | AWS AS4: Ni 16,0 | 113 Ixfom® npu +20°C
AISI 304L, 316L, 321 1 UM noaoBHbIX, koraa Tpebyetcs, ytobel | E316LMn-15 Mo 3,0 63 [br/cm? npu -196°C
B CBApHOM LLIBe OTCyTCTBOBarna geppuTHas CTpykTypa (LLUOB He N 0,15
JomkeH obnagatb beppoMarHUTHBIMU CBOWCTBaMM), a Takke P max 0,025
V3LENnuIA 3KCMIyaTUPYIOLUMXCS MPU KPUTUYECKU HUBKUX TeM- S max 0,020
nepatypax (0o -196°C). HecmoTpsi Ha npakTUYecku MOMHYH
ayCTEHUTHYH CTPYKTypy, Gnarogapsi BbICOKOMY COAEepKaHuo
MapraHLa, HannaeneHHbIN MeTann cnabo 4yBCTBUTENEH K 00-
pasoBaHuio ropsumx TpelyH. CogepxaHue deppuTHoi asbl B
HannaefeHHOM MeTanmne B MCXO4HOM MOCIie CBapKU COCTOSIHUM
coctasnset ~0% (FN <0,5).
Tok: = (+)
[MpocTpaHCcTBEHHbIE NOMOXEHNS npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca
3A 400/10Y MOCT 10052-75: | C max 0,10 | o, 2350 MMa
TvN NOKPLITUS — OCHOBHOE 3-07X19H11M3Ir29 Mn 2,20 o, 2550 MlMa
OnekTpoa npegHasHayveH As cBapku 060pyaoBaHus U3 KOppo- Si 0,35 0225%
3MOHHOCTOMKMX CTann ayCTeHUTHOro knacca mapok 08X18H10T, OCT 5.9244-81 Cr 18,2 KCU: R
08X18H10T-BL, 12X18H10T, 08X18H12T, 08X18H13M2T, Ni 10,8 =90 [x/cm? npu +20°C
10X17H13M2T, 10X17H13M3T, X18H22B2T2, AISI 318, 321, | FocAtomHaa3op Mo 2,75
347 n um nogoOHbIX paboTakoLmX B XUOKAX arpeCCUBHbBIX He- v 0,50
OKUCTIUTENbHLIX cpefax npu Temnepatype Ao 350°C He nop- P max0,030
BepratoLLerocs TepMoobpaboTke Mocre cBapku, a Takke Ass S max 0,025
HannaeKky BTOPOrO CMOsi Ha MOBEPXHOCTb M3OENuWA M3 cTanu
NeprnuTHOrO Knacca, Korga K CBapOYHbIM COEAUHEHUSIM Mpeab-
ABMATCA TpeboBaHMA CTOMKOCTM MPOTUB MEXKPUCTaNNTHON
koppo3un. CopepxaHne ¢eppuTHOW ¢asbl B HanmnaBrneHHOM
MeTanne B MCXOOQHOM MOCMe CBapkuM COCTOSIHAM COCTaBnsieT
2...8% (FN 3-14).
Tok: = (+)
MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6
Pexvmbl npokanku: 200-250°C, 2 vaca
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MapKa, TN NOKPbITUA, oNnncaHune

Knaccudmkauum
u ogob6peHuns

TUNUYHbIE XapaKTePUCTUKU
HannaBrieHHOro meTanna

MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
n ogobpeHus

TuUnuyHble XapakTepUCcTUKU
HannaBneHHoOro meTanna

Xumunyeckum MexaHuyeckue
cocTaB, % cBoMCTBa
OK 67.56 ISO 3581-A: C max 0,04 | o, 609 Mlla
TUN NOKPLITUS — KUCTO-PYTUNOBOE EZ237NLR32 | Mn 0,70 o, 754 Mlla
OnekTpon npegHasHayeH [Ans CBapku ayCTeHUTHO-beppuT- Si 0,90 5 26%
HbIX (OQYyNMEeKCHbIX) cTaner MOHWKEHHOro fnernpoBaHus Tuna C!' 23,7 KCV: .
08X22H6T, S32001 (W.Nr 1.4482), S82011, S32101 (W.Nr 1.4162), Ni 6,9 59 Oxx/cm? npu +20° C
S$32202 (W.Nr 1.4062), S32304 (W.Nr 1.4362) 1 um aHanoruu- Mo 0,40 48 Ox/cm? npu -30°C
HbIX. VIX MOXHO Takke npuMeHsTb And ceapku ctann S32003, N 0,15
P max 0,030

ecnv ponyckaetcs Hebonblloe pasnuyune B KOPPO3MOHHOW
CTOMKOCTM OCHOBHOrO W HannaeneHHoro metanno v W.No
1.4655, kpome cny4vaes, korga Tpebyercs nermposaHue Cu. Ha-
NNaBneHHbIN MeTann XapakTepu3yeTcsl A0CTAaTOMHO BbICOKMMM
NMPOYHOCTHBIMU 1 MMACTUYECKMMU CBOMCTBAMWU B COYETAHUM C
YAOBNETBOPUTENBHON KOPPO3UOHHOW CTOMKOCTBH. OCHOBHbLIMU
obnactaMm 13 NpUMEHEHUsT ABMAOTCS MNPOM3BOACTBO OMpec-
HUTEMbHbLIX YCTAHOBOK, TPyOOMpPOBOAOB, KOHTEMHEPOB M Xpa-
HUNWLL, ONS arpecCMBHbIX cpen, 3aTBOPOB M 3aaBwbkek. [Ans
cranen tuna UNS S32101 yaoenbHoe TennoBnoxeHne cnegnyet
BblaepxuBaTb B AvanasoHe 0,5-1,5 k[x/Mm, a MEXNPOXOaHYH
Temnepatypy He Bbiwe 150°C. [Anga 6onblUMHCTBA APYrMX MapoK
«BHOKETHBIX» AYMMEKCHbIX CTanen yaernbHoe TenmnoBroXeHne
MoXeT gocturatb 2,5 k[k/MM, ogHaKo nyuLue NpOKOHCYNETUPO-
BaTbCsl Y NPOM3BOAMTENST KOHKPETHOW Mapku ctanu. Coaepxa-
HMe peppuUTHOM pasbl B HaMMaBneHHOM MeTarnne B MCXO4HOM
nocne ceapku coctosiHum coctaenset 25...50% (FN 35-65).
Tok: ~/ = (+)

lMpocTpaHcTBEHHbIE NONOXeHWs nNpu ceapke: 1, 2, 3,4, 6
HanpsxkeHune xonoctoro xoga: 50 B

Pexxwvmbl npokanku: 330-370°C, 2 yaca

S max 0,025

OK 67.50

TN NOKPbLITUSA — KUCTIO-PYTUINOBOE

OneKkTpon npegHa3HavyeH [Ansi CBapKuM ayCTeHUTHO-depput-
HbIX (CTaHOapTHbIX AynneKcHbix) ctanew Tuna 22%Cr-5%Ni-
3%Mo-N, Takux kak 08X21H6MZ2T, 02X22H5AM3, S31803,
S32205, W.Nr 1.4462 n um aHanornyHbix. IX MOXHO Takxke
NPUMEHATb ONA CBapKU «OHOOKETHbIX» AYMMEKCHbIX cTanewn,
Kpome crnyyaes, korga nermposaHune Mo MOXET oTpuuaTenbHo
cKkasaTbCA Ha KOPPO3MOHHOW CTOMKOCTW. HamnaeneHHbIn me-
Tann XxapakTtepu3yeTcsl BbICOKMMMU MPOYHOCTHbIMM W MNNacTu-
YECKMMW CBOWMCTBAMM B COYETAHUM C XOPOLLEN KOPPO3NOHHOMN
cTovKkocTblo. KpuTnyeckass TemnepaTypa MUTTUHIOBOW KOppPO-
3un y HannaeneHHoro Metanna (Critical Pitting Temperature)
CTP=27,5°C, a aKkBMBaneHT COMPOTUBMSEMOCTN MUTTUHIOBOW
kopposuu (Pitting Resistibility Equivalent) PRE = %Cr + 3,3%Mo
+ 16%N npumepHo paBeH 36. OCHOBHbIMK 0bracTsMu U3 npu-
MEHEHNS ABNSIOTCA NPON3BOACTBO TEXHOMOrMyeckoro obopyao-
BaHWA AN LEeNnono3Ho-6ymMa)kHOW NPOMbILLIIEHHOCTU U MOp-
Cckux nnaTtcopm ans obpaboTkM U TPaAHCMOPTUPOBKM HETU U
rasa. [ina ctaHgapTHbIX AYNIEKCHbIX CTanen yaensHoe Tennos-
noxeHwe crnegyeT BblaepxmBatb B agnanasoHe 0,5-2,5 k[x/Mm,
a MeXnpoxoAHyto Temnepatypy He Bbiwe 200°C. CogepxaHue
deppuTHOM basbl B HansaBneHHOM MeTanfie B MCXOAHOM Mo-
cre cBapku coctosiHum coctasnseT 25...35% (FN 35-50).

Tok: ~/ = (+)

[MpocTpaHCcTBEHHbIE NONOXEHUA Npu cBapke: 1, 2, 3,4, 6
HanpspkeHune xonoctoro xoga: 60 B

Pexxumbl npokanku: 330-370°C, 2 yaca

ISO 3581-A:
E2293NLR32

AWS AS5.4:
E2209-17

ABS: ansi ceapku
OYNIEKCHbIX
cTanen

BV: 2209

DNV: gnsa
OYNIEKCHbIX
Hep)KaBeroLwmnx
cTanemn

GL: 4462

C max 0,04

Mn 1,00
Si 0,90
Cr 22,6
Ni 9,0
Mo 3,0
N 0,16

P max 0,025
S max 0,020

o, 691 MlMa

o, 857 Mrlla

0 25%

KCV:

63 x/cm? npu +20°C
51 x/cm? npu -30°C

Xumunyeckum MexaHu4yeckue
cocTaB, % cBoMCTBa
OK 64.30 ISO 3581-A: C max 0,04 | o, 480 Mla
TUN NOKPLITUS — KUCTO-PYTUNOBOE EZ19134NLR32 Mn 0,70 o, 600 Mra
OnekTpoa obecneuynBaeT B HannaeBke MeTansa C HU3KUM CO- Si 0,70 5 30%
nepxanvem yrmepoga Tuna 19%Cr-13%Ni-3,5%Mo  (317L). | AWS AS.4: Cr 18,4 KCV: .
OH npeaHasHadYeH AN cBapkM KOppO3voHHocToIkux craneit ¢ | E317L-17 Ni 13,1 56 [ox/cm? npn +20°C
MOEHTUYHBIM XMMUYECKMM COCTaBOM, SKCMyaTUpYHLMXCS npu Mo 3,60
Temneparypax go 300°C, korga K HannaefeHHOMY MeTanny N 0,08
npegbsaBnsoTca 6onee BbicokMe TpeboBaHWS MO CTOMKOCTU K P max 0,025
06LLeil U MUTTUHIOBOM KOPPO3WK, YeM 3TO MOXHO 06ecreynTb S max 0,020
anekTtpogamu Tuna E316L n E318. OcHOBHbIMM OTpacnamu npu-
MEHEHUsI JaHHOrO 3reKTpoda SIBMSIOTCA CTPOUTENLCTBO 0dddh-
LIOPHbIX NNaTdopM, MOPCKME TaHKepbl AN NepeBo3ku arpec-
CUBHbIX >KWOKOCTEN, Lenniono3Ho-bymaxHas, xumMmuyeckas u
HedTexnMmmyeckasa otpacnu. CogepxxaHne depputHon dasbl B
HannaefeHHOM MeTansne B MCXO4HOM MOoCIie CBapKU COCTOSIHUM
coctasngert 3...6% (FN 5-10).
Tok: ~/ = (+)
MpocTpaHcTBEHHbIE MONoXeHWs npu cBapke: 1, 2, 3, 4, 6
HanpspkeHune xonoctoro xoga: 55 B
Pexvmbl npokanku: 330-370°C, 2 yaca
OK 310Mo-L ISO 3581-A: C max 0,04 | o, 442 Mrla
TWN NOKPLITUA — PYTUNOBO-OCHOBHOE E25222NLR12 | Mn 4,40 o, 623 MMa
OnekTpoa npegHasHayeH Ansi CBapkv U3Oenuin u3 cranew kap- Si 0,40 5 34%
BommaHoro knacca TMna 03X17H14M3T, 02X25H22AM2 1 um | AWS AS.4: Cr 24,2 KCV: .
aHanorMuHbIX, a Takke Hannask1 KoppoauoHHocTolkux croes | £310Mo-16 Ni 21,7 68 [Lx/cm? npu +20°C
Tna 25%Cr-22%Ni-2%Mo-N. HannasneHHbii metann o6na- | (YCMOBHO) Mo 2,40
0aeT OTIIMYHOW YCTOMYMBOCTBIO K YpE3BblMAHO arpecCUBHbIM N 0,14
cpedam, HanpyMep Mpu KOHTaKTe ¢ MoYeBMHOW. bnarogaps Bbl- P max 0,020
COKOMY COZEPXXaHUI0 MapraHua v npenenbHO HU3KOMY Coaep- S max 0,010
XKaHuo cepbl, MOIHOCTHI0 aYCTEHUTHbIV HaMMaBneHHbIA MeTann
[OCTaTO4HO YCTOMYMB K 06pa3oBaHUio ropsumx TpeLumH. OnekT-
poz, NPUMEHSIETCA NPY PerfamMmeHTHbIX PEMOHTHbIX paboTax ans
Hannaeky KOHCTPYyKUuiA 13 ctanm AlSI 316L Ha 3aBogax no npo-
N3BOZCTBY a30THOKMCIOro aMMOHWS AN npuaaHus uM bonbluen
KOPPO3UOHHOM CTOWMKOCTU. CBapKy peKOMEHAYETCS BbIMOMHATb
Ha npegenbHo KopoTkon ayre. CogepxaHue depputHow dasbl B
HannaefeHHOM MeTanmne B MCXO4HOM MOoCie CBapKU COCTOSIHUM
coctasnset 0% (FN 0).
Tok: ~/ = (+)
[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3, 4, 6
HanpsikeHune xonoctoro xoga: 70 B
Pexxumbl npokanku: 180-220°C, 2 yaca
0K 69.33 ISO 3581-A: C max 0,03 | o, 410 Mla
Tun NOKPbLITUS — PyTUITOBO-OCHOBHOE E20255CuNLR32 M” 1,00 o, 590 Mrla
Onektpoa obecneumBaeT B HarnnaBKe XPOM-HUKeNb-Monubae- Si 0,50 5 25%
HOBYIO BbICOKOMErMpOBaHHYH CTarnb C NPeaeribHO HU3KUM CO- AWS A5.4: Cr 20,5 KCV:
[lepkaHneM yrneposia [OMONHUTENbHO NerMpoBaHHyio Measto, | E389-16 Ni 25,5 100 Hx/cm? npu +20°°C
XapaKTepU3yIoLLYCA NONMHOCTLIO ayCTEHWUTHON CTPYKTYPOi U Mo 4.8 56 [x/cm? npu -140°C
BbICOKOW YCTONYMBOCTBIO K MEXKPUCTANMIUTHOW, MUTTUHIOBOMN U Cu 1,70
LLIeNEeBOV KOPPO3UK, a TaKKe K KOPPO3MOHHOMY PacTPECKUBAHMIO N 0,08
nop, HanpsbkeHnem. MNpuMeHsieTcs Npy U3roTOBIEHUN TEXHOSO- X max 0,025
rmyeckoro obopyaoBaHnst Ans NPoU3BOACTBaA CyrbgaTHbIX UK S max 0,020
docdaTtHbIX yaoOpeHui, Lennono3Ho-0ymaxHON, HedTexmmm-
Yeckon 1 hapMaLeBTUHECKON NPOMbILLNEHHOCTSIX. HannaeneH-
HbIA MEeTanmn CTOeK K BO3OEWCTBUIO CEpPHON, opTOhOCOpHON,
YKCYCHOW, MypaBbMHOW KUCNOT 1 Mopckon Boabl. CoaepxaHue
deppuTHOW hasbl B HANNaBreHHOM MeTanne B UCXOOQHOM Mo-
cne ceapku coctosHun coctasnset 0% (FN 0).
Tok: ~/ = (+)
MpocTpaHcTBEHHbIE MONoXeHusa npu ceapke: 1, 2, 3, 4, 6
HanpspkeHune xonocTtoro xoga: 65 B
Pexuvmbl npokanku: 230-270°C, 2 vaca
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MapKa, TN NOKPbITUA, oNnncaHune

Knaccudmkauum
u ogob6peHuns

TUNUYHbIE XapaKTePUCTUKU
HannaBrieHHOro meTanna

Xumunyeckum MexaHu4yeckue
cocTaB, % cBoMCTBa

OK 67.55 ISO 3581-A: C max 0,08 | o, 650 MMa
TUN NOKPLITUS — OCHOBHOE E2293NLB22 Mn 1,70 o, 800 Mrla
OneKkTpoa No Ha3HaYeHWI0 1 CBOMM XapakTepmucTmkam aHanoru- Si 0,50 5 28%
yeH OK 67.50, Ho 60oMbLIe OpUEHTMPOBaH Ha ceapky Henosopor- | AWS AS.4: Cr 17,5 KCV: .
HbIX CTBIKOB TPYBONPOBOAOB Ui Ans Bonee Huakux Temnepa- | E2209-15 Ni 8,7 125 [x/em? npun +2°O C
Typ aKcnnyaTauum usgenuin. CoaepxaHue heppuTHoil dasbl B Mo 1.9 94 [ox/cm? npn '40°C
HamnnaBneHHOM MeTarrne B UCXOOHOM NocHe cBapku coctostHum | DNV: gnisi P max 0,025 | 81 Hx/cm? npu -60°C
coctaenset 25...35% (FN 35-50). JYMIEKCHbIX S max 0,020
Tok: = (+) Hep>KaBeroLLmxX
MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6 cTanen
Pexxumbl npokanku: 180-220°C, 2 yaca
OK 68.53 ISO 3581-A: C max 0,04 | o 700 MMa
Tvn NoKpbITUSA — PyTUITOBO-OCHOBHOE E2594NLR32 Mn 1,00 o, 850 Mrla
OnekTpoa npegHasHaveH Ansi CBapKM BbICOKOMPOYHbIX aycTe- Si 0,90 5 30%
HUTHO-(peppUTHBIX (CynepaynnekcHbix) ctanen tuna 25%Cr- AWS A5.4: Cr 22,6 KCV: .
7%Ni-4%Mo-N, Taknx kak SAF 2507 (S32750, W.Nr 1.4410), | E2994-16 Ni 9,0 63 [ox/om? npu +20°C
Zeron 100 (S32760, W.Nr 1.4501), S32550 (W.Nr 1.4507), DP3W Mo 3,0 50 [pr/cm? npu -40°C
(S39274) v um aHanornyHbix. VIx MoxkHo Takke npumeHsTb ans | DNV: ans N 0,16
CBapKu CTaHA4apTHbIX OyNMeKCHbIX cTanen. HannaeneHHbI Me- | gyniekcHbIX P max 0,025
Tann xapakTepusyeTca O4eHb BbICOKUMU MPOYHOCTHBIMU U MNia- | HepXkaBetoLwmnx S max 0,020
CTUYECKVMMM CBONCTBaMM B COYETAHMU C OYEHb BBICOKOW KOPPO- | cTanen
3MOHHOWN CTOMKOCTLIO. KpuTuyeckas temneparypa nUTTUHIOBOW
KOppO3un y HannaeneHHoro Metanna coctaenset CTP=60°C,
a 9KBMBAreHT COMPOTUBIIAEMOCTU NMUTTUHIOBOW Koppoaun PRE
npumepHo paseH 43. OCHOBHbIMM 06MacTAMU M3 NPUMEHEHWS
ABMSAOTCA NPON3BOACTBO TSXKENO HAarpy>eHHOro TexXHonoruye-
ckoro obopyaoBaHWst AN LEenmono3HO-0yMaxHoW NpoMbILL-
TNIEHHOCTU W nefoBasi 3awmTa MOPCKUX HEeMTSHbIX M ra3oBbiX
nnatcopm. YaeneHoe TEMOBOXEHNE CrneayeT BblAepXMBaTb
B gvanasoHe 0,2-1,5 k[x/MM, a MEXNpPOXoaHYy TemnepaTtypy
He Bbiwe 100°C. CoaepxxaHne eppuTHOM dbasbl B HanmaeneH-
HOM MeTarnmne B MCXOOHOM MOCIie CBapKM COCTOSIHUM COCTaBMnseT
25...35% (FN 35-50).
Tok: ~/ = (+)
MpocTpaHCcTBEHHbIE MONOXeHMsA Npu cBapke: 1, 2, 3, 4, 6
HanpsbkeHne xonoctoro xoga: 60 B
Pexxumbl npokanku: 230-270°C, 2 yaca
OK 68.55 ISO 3581-A: C max 0,04 | o, 700 Mla
TUN NOKPLITUS — OCHOBHOE E2294NLB42 Mn 0,90 o, 900 MrMa
OneKkTpoa No Ha3HaAYEHMWIO 1 CBOMM XapakTeEpPUCTMKaM aHanoru- Si 0,60 5 28%
yeH OK 68.53, Ho GorblLle OpUEHTUPOBAH Ha CBapKy HEMOBOPOT- AWS AS5.4: Cr 25,2 KCV: .
HbIX CTbIKOB TpybonpoBoAoB nnu Ans 6onee HU3KUX Temnepa- E2594-15 Ni 10,4 112 Ox/em? npu +2°0 C
Typ akcnnyatauun mnsgenuin. CogepxaHve depputHon dasbl B Mo 4,3 69 Ox/cm? npu -40°C
HanmnaBneHHoM MeTasnsie B UCXo4HOM rnocrie ceapku coctoaHun | DNV: ans N 0,24 56 bx/em? npu -60°C
coctasnset 25...35% (FN 35-50). AYNMEKCHBIX P max0,025
Tok: = (+) Hep)XaBetoLLnX S max 0,015
[MpocTpaHCcTBEHHbIE NOMNOXEHNs npu ceapke: 1, 2, 3,4, 6 cTanen

Pexxnmbl npokanku: 230-270°C, 2 yaca
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4.1.2. dneKkTpoabl ANA CBapPKWN BbICOKONErMpoBaHHbIX OKaNTMHOCTOMKUX

M XKapoONnpPO4HbIX CTanemn.

Mapka, TMn NoKpbITUSA, onucaHue

Knaccudmkaumm un

TUNU4YHbIe XapaKTepUCTUKU

1000°C. CoaepxaHue eppuTHOM hasbl B HansaBneHHoOM
MeTanne B UCXOAHOM MOCHe CBapku COCTOSIHUM COCTaBrsi-
et 2...8% (FN 3-15).

Tok: = (+)

[pocTpaHcTBEHHLIE NONOXEHUSA Npu ceapke: 1, 2, 3,4, 6
Pexumbl npokanku: 200-250°C, 2 yaca

S max 0,020

onobpeHus HannaBneHHoro meranna
XumMunueckun MexaHunuyeckue
cocTtas, % CBOMCTBA
LiJ-25 [OCT 10052-75: C max 0,12 0, 2294 Mla
TWN NOKPLITUS — OCHOBHOE O-10X25H13I2 M_n 2,00 0,2 5?)9 MMMa
OneKkTpoa TPOMHOro HasHadveHusi. Bropoe ero HasHayeHue Si 0,60 02 2_5A’
— cBapka cTtanen tuna X25T 1 ayCTeHUTHbIX cTanen Tu- C-r 25,0 KCU: ) .
nos X23H13, X23H18, paboTatoLyx Npu TemnepaType [0 'F\>h 13(')0030 249 [bx/em? npn +20°C
max 0,

LIT-26

Tvn NOKPLITUA — OCHOBHOE

OneKkTpoA npedHasHayeH Ans CBapku NaponpoBOAOB U
apyroro obopyaoBaHUs aTOMHbIX 9NEKTPOCTaHLUIA U3 xa-
ponpoyHbix ctanen tuna 10X16H13M2B n en aHanorunuy-
HbIX SKCMIyaTUpylLWmUxca npu Temnepatypax go 600°C,
a TaKkke MeHee OTBETCTBEHHbIX M3OENuii ¢ TemnepaTypon
akcnnyatauum go 850°C. HannaBneHHbIi MeTann CToek K
MKK. Capka BbINONHSETCA Bannkamu LWMPUHOW He Gornee
Tpex OMaMeTpoB 3MeKTPOAHOro CTepxkHs. Bce kpaTtepbl
[OOIMKHbI 3annaBnsiTbCH YaCTbIMU KOPOTKMMWU 3aMblKaHUSI-
mu anektpogda. CogepxaHve deppuTHON dhasbl B Hannae-
NEHHOM MeTanne B UCXOAHOM MOCre CBapKW COCTOSIHWM
cocraenset 2...5% (FN 3-9).

Tok: = (+)

lMpocTpaHCTBEHHbIE NONOXeHWsA Npy cBapke: 1, 2, 3, 4, 6
Pexxumbl npokanku: 310-350°C, 1,5-2 yaca

OCT 24.948.01-90

MocAtomHaasop

C 0,05-0,12
Mn 1,80

Si 0,50
Cr 19,2

Ni 9,8

Nb 1,00

P max 0,030
S max 0,020

0,2 294 MNa

0,2 539 MlMa

02 30%

KCU:

298 [xx/cm? npu +20°C

0O31-6

Tun NOKPbLITUS — OCHOBHOE

OneKkTpoa ABOWMHOro HasHadeHusl. [epBoe ero HasHaude-
HWe — cBapka NUTbs 1 NpokaTta U3 XPOMO-HUKENEBLIX OKa-
nuHocTonkux ctanen Tuna 20X23H13, 20X23H18 n um
aHanornyHbIX, 3KCMyaTUPYIOLLMXCS NPy TeMnepaTypax oo
1000°C. OpgHako, crnefyeT NOMHUTb, YTO MeTans, Hannae-
NEHHBIA AaHHBIMW 3M1EKTPOAAMM CKITOHEH K OXPYNYMBaAHUIO
npu TemnepaTypax akcnnyartauum 6onee 650°C. Moatomy,
€eCnv K U3genuio npeabsBnsoTcs TpeboBaHMs He TONbKO
Mo OKarMHOCTOMKOCTM, HO U MO »KapOMpPOYHOCTU, AaHHble
ANeKTPOAb! MPUMEHSIIOT TOJBbKO AJ1s1 CBApKM KOPHEBOIO MpPo-
xopa. HannaesneHnHbin metann ctoek K MKK 1 He cknoHeH
kK obpasoBaHuio nop 1 TpelwmH. CoaepxxaHne deppuUTHOW
(hasbl B HannaBneHHOM MeTanse B MICXOAHOM Mocre cBap-
Kn coctosiHum coctasnseTt 2,5...10% (FN 4-18).

Tok: = (+)

[MpocTpaHcTBEHHLIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 280-320°C, 1 vac

FOCT 10052-75:
3-10X25H13I2

OCT 5.9224-75

C max 0,12

Mn 1,50
Si 0,50
Cr 255
Ni 12,5

P max 0,030
S max 0,020

0, 2 340 MMNa

0,2 560 MlMa

8 2=33%

KCU:

=100 Ox/cm? npu +20°C

OK 67.75

Tvn NOKPLITUA — OCHOBHOE

OneKkTpoA ABOMHOMO HazHayeHust. Mo HasHaYeHMo U CBOUM
xapaktepuctukam 6nunsok k O3J1-6. CogepxaHue eppuT-
HOV (pbasbl B HanmaBfeHHOM MeTansne B UCXOOQHOM rocne
CBapku coctoaHum coctaenseT meHee 6,5...13% (FN 12-
22).

Tok: = (+)

lMpocTpaHCcTBEHHbIE NONOXeHWs nNpu cBapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca

ISO 3581-A:
E2212LB42

AWS A5.4:
E309L-15

HAKC:
@25;3.0;40n5.0
MM

ABS: HepxaBetoLLasn
DNV: 309

C max 0,04
Mn 0,20
Si 0,30
Cr 23,5
Ni 12,9
P max 0,025

S max 0,020

o, 470 MMa

o, 600 Mrla

0 35%

KCV:

94 [x/cm? npu +20°C
69 xx/cm? npu -80°C
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MapKa, TUN NOKPbITUA, onncaHue

Knaccudumkaumm m

TuUnNuyHble XapakTepUCcTUKU

ofo6peHus HannaBneHHOro MeTanna
Xumunyecknn MexaHunueckue
cocTaB, % CBOMCTBa
OK 62.53 He knaccudpmumposarbl | C 0,07 o, 550 MMa
Tun NoKpLITUA — pyTUNOBOE Mn 1,60 %, 739 Mrla
OnekTpos, NpeaHasHaueH AN CBapku U3 XPOMO-HUKene- Si 0,80 0 3_5/"
BbiX OKaNMHOCTOVKVX CTarelt Tna 20X23H13, 20X23H18, Cr 231 Kev: .
AISI 309, W. Nr 1.4828 1 UM aHanornyHbIx. HannaeneHHbIi Ni 10,4 75 fxlcm? npm +20°C
MeTarn cToek k 06pasoBaH1I0 OKanvHbI NpU TeMnepaTypax N 0,16
P max 0,030

£o 1150°C. HannaBneHHbI MeTann He CKIMOoHeH K obpaso-
BaHuo TpeLumH. CoaepxaHve heppuTHON hasbl B HamMnaBs-
NIEHHOM MeTarnne B MCXOOHOM Mocne CBapku COCTOSIHWUM
coctasnsert 4,5...7% (FN 8-12).

Tok: ~/ = (+)

MpocTpaHcTBEHHbIE MONOXeHus npu ceapke: 1, 2, 3, 4, 6
HanpspkeHune xonocTtoro xoga: 65 B

Pexvmbl npokanku: 280-320°C, 2 yaca

S max 0,020

OK 67.13

Tvn NoKpbITUS — PyTUITOBO-OCHOBHOE

OnekTpoa npenHa3HaveH Ans CBapKU TSHKENO HarpyXeH-
HbIX M3OEnun M3 XKapomnpo4YHbIX OKaNMHOCTOMKUX cTanen
Tna 25%Cr-20%Ni, Takux kak 20X23H18, AISI 310 n um
aHanornyHblX, paboTalLmx B OKUCIUTEMbHbLIX U Hayrne-
paxuBatLLmx cpegax. [MonHoCTbo aycTeHUTHas CTpyKTypa
MeTanna LiBa rapaHTMpyeT OTcyTCcTBME achdekTa oxpynym-
BaHWs MpWU ANUTENbHOM 3KCnnyaTauunm npu temneparypax
B uHTepBane ot 650 go 900°C. HannaBneHHbI MeTann
cToek Kk 0obpa3oBaHWMIO OKanvHbl MpU TemnepaTtypax [o
1150°C. MexnpoxogHas TemnepaTypa He [OmKHa NpeBbl-
watb 125°C. HannaeneHHbI MeTann UMEeeT CKMOHHOCTb
K 0Opa3oBaHWIO ropsAYMX TPELUUH. DNEKTPOL MOXET Takke
OblTb MCNOMb30BaH AN CBapkM HEKOTOPbIX 3akanusato-
LMXCA cTanen, Hanpumep, OpOHEBbLIX, a Takke Ansi CBapKu
HepXxaBeLNX cTanew C yrnepogucTbiMn 1 HU3KOMNErnpo-
BaHHbIMW. CopepxaHue ceppuTHoi hbasbl B HammaBneH-
HOM MeTanne B MCXOLHOM MOCie CBapKuM COCTOSIHUM CO-
ctaenset 0% (FN 0).

Tok: ~/ = (+)

[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3, 4, 6
HanpsikeHne xonoctoro xoga: 65 B

Pexxumbl npokanku: 230-270°C, 2 yaca

ISO 3581-A:
E2520R12

AWS A5.4: E310-16

C 0,12
Mn 1,90
Si 0,50
Cr 25,6
Ni 20,5

P max 0,025
S max 0,020

o, 430 Mla

o, 590 Mrla

o 35%

KCV:

113 Dx/cm? npu +20°C

4.1.3. dneKkTpoabl ANA CBapK/M pa3HOPOAHbIX CTanen, HansaBKU NepexoaHbIX Croes
M CBapKu cTanen ¢ orpaHn4eHHON CBapuBaeMoOCTbHO.

Mapka, TMn NoKpbITUA, onucaHne

Knaccudmkauum
1 onobGpeHus

TunuyHble XapaKTepucTUKn
HannaBrieHHOro mMetanna

N UX CBapKu ¢ Apyrumu ctanamu. [JaHHble anekTpodbl Takke
MOXHO MPUMEHATb AN cBapku aycteHuTHbIX Cr-Ni crtanen,
Kora K U3genuio He NpeabsiBNsaTCs TpeboBaHMs MO CTONKO-
ctn k MKK 1 cBapku ctanen ¢ orpaHM4eHHOM CBapMBaeMOCTbHO.
HesHauntenbHoe KONMYeCcTBO paBHOMEPHO pacnpenerneHHoro
cdheppvTa NO3BONSET IKCMMyaTMPOBaTh U3OENUSl, CBAPEHHbIE
[aHHbIMW 3MEeKTPOAaMU, B HEOKUCTIUTENbHBLIX cpeaax npu no-
BbILLEHHbIX TEMMNepaTypax 6e3 onaceHuss oXpynynBaHus cBap-
HbIX LLIBOB, @ BbICOKOE cofepkaHne Mn aenaeT HannaeneHHhbIn
MeTarns HeYyBCTBUTENbHBLIM K 0Opa3oBaHWI0 ropsvmX TPELLMH.
MexnpoxoaHasa Temnepatypa He JormkHa npesbiwaTts 150°C.
CopepxaHue cdeppuTHON hasbl B HannaeneHHOM MeTanse B
NCXOAHOM nocne cBapku coctosHum coctasnset ~0% (FN ~0).
Tok: ~/ = (+)

[pocTpaHcTBEHHLIE NONOXEHUA Npu ceapke: 1, 2, 3,4, 6
HanpsipkeHune xonoctoro xoga: 65 B

Pexumbl npokanku: 330-370°C, 2 yaca

Xumunyecknm MexaHun4yeckue
cocTtaB, % CBOMCTBA
OK 67.43 ISO 3581-A: C 0,08 o, 440 MMa
Tvn NOKPbLITUS — PYTUITOBO-OCHOBHOE E188MnR12 M” 5,40 o, 63? MMa
OneKTpoz ABOWHOrO HasHaveHus. [epBoe — cBapka ayCcTeHUT- ) Si 0,80 0 3_5 %
HbIX 13% MapraHUoBUCTLIX cTanen (Tuna ctanen Magdunbaa) AWS AS5.4: Cr 18,4 KCV:
E307-16 (ycnosHo) | Ni 9,1 100 Ox/cm? npu +20°C

P max 0,035 | 240 Ox/cm? npu -60°C
S max 0,020

OK 67.15

Tvn NOKpbLITUA — OCHOBHOE

OneKkTpoA NO Ha3HAYEHUIO N CBOMM XapakTepucTMkam aHa-
nornyeH OK 67.13 u npegHasHayeH AnNs CBApKU TSHKENO
Harpy>eHHbIX U3Aenuin 13 XapomnpoYHbIX OKarnMHOCTOMKNX
ctanen Tmna 25%Cr-20%Ni, Ho 6onbLue opueHTUpPOBaH Ha
CBapKy TONCTOCTEHHbIX U3AENUA U HEMOBOPOTHBLIX CThIKOB
Tpybonposogos. CogepxaHue deppuTHOM dasbl B Ha-
nnaeneHHOM MeTanne B MCXOQHOM MOcCne CBapku COCTOS-
Hum cocTtaenset 0% (FN 0).

Tok: = (+)

MpocTpaHcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6
Pexuvmbl npokanku: 230-270°C, 2 yaca

ISO 3581-A:
E2520R12

AWS A5.4: E310-16

C 0,12
Mn 1,90
Si 0,50
Cr 25,6
Ni 20,5

P max 0,025
S max 0,020

o, 430 MMa

o, 590 Mla

o 35%

KCV:

113 Ox/cm? npu +20°C

OK 67.45

Tvn NOKPLITUA — OCHOBHOE

OnekTpoa ABOWHOrO HasHayeHus. o Ha3Ha4YeHut U CBOMM
xapaktepuctukam aHanornyeH OK 67.43, Ho Gonblue opu-
€HTMPOBaH Ha CBapKy cTarnew C OrpaHUYeHHOW CBapMBaemo-
CTblO, @ TaKkke HannaBKW Ha HMX NepexogHbIX CMOeB Mo Mno-
crneayLyo HannaBky M3HOCOCTOMKUX CoeB. HannaBneHHbIn
MeTarnn CToekK K BbICOKOTEMMNepaTypHOMY OXPYNYMBaHUIO Mpu
Temnepatypax akcnnyatauum go 650°C. CopepxaHue dep-
pyUTHOWM (hasbl B HanmaBleHHOM MeTanne B UCXOQHOM nocne
CBapku cocTosiHum cocTaenseT meHee 3% (FN <5).

Tok: = (+)

lMpocTpaHCTBEHHbIE NONOXeHWSA Npy cBapke: 1, 2, 3, 4, 6
Pexwvmbl npokanku: 180-220°C, 2 yaca

ISO 3581-A:
E188MnB42

AWS A5.4:
E307-15 (ycnosHo)

ABS:
HepXxasetoLLasn

C 0,09 o, 470 MMa

Mn 6,30 o, 605 Mrla

Si 0,30 o 35%

Cr 18,8 KCV:

Ni 9,1 106 Ox/cm? npn +20°C

P max 0,030 | 63 Ix/cm? npu -60°C
S max 0,020
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NepnMTHOro Knacca C BbICOKONIErMpOBaHHbIMW CTansiMu aycre-
HWTHOrO Kracca, a Takke Ans HannaeKu NepexofHblX Croes
npu cBapke M3genui u3 OBYXCroWHbIX cTanen. CogepxaHue
deppuTHOM hasbl B HANMIABNEHHOM MeTarnne B UCXOAHOM Mo-
cne ceapku coctosHun coctaensgert 2...8% (FN 3-15).

Tok: = (+)

lMpocTpaHCTBEHHbIE NONOXeHWSA Npy cBapke: 1, 2, 3, 4, 6

Pexwvmbl npokanku: 200-250°C, 2 yaca

03J1-6 FOCT 10052-75: C max 0,12 | o, 2 340 MMa
THN NOKPLITUS — OCHOBHOE O-10X25H13I2 Mn 1,50 0,2 560 MlMa
OneKTpoa ABOWHOro HasHaveHusi. Bropoe ero HasHaueHve — Si 0,50 52 33%
CcBapka HUW3KOYIMEePOAMCTbIX M HU3KOMErMpoBaHHbLIX CTanewn OCT 5.9224-75 Cr 25,5 KCU: .
MNeprnTHOTO KNacca C BbICOKONErMpoBaHHbIMI CTansaMN aycTe- Ni 12,5 2100 [pw/cm? npn +20°C
HWTHOrO Knacca, a Takke AMs Hannaeku NepexofHblX Croes P max 0,030
npv cBapke U3Oenuin 3 ABYXCrONHbIX cTanewn. [laHHble anek- S max 0,020
TPOAbl TaKKe MOXHO MPUMEHNATb AN CBapKM BbICOKOXPOMMU-
CTbIX cTanen gepputHoro knacca tuna 15X25T. CogepxxaHue
dheppuTHOI hasbl B HANMABMEHHOM MeTasse B UCXOOQHOM Mo-
cre ceapku coctostHun coctasnset 2,5...11% (FN 4-18).
Tok: = (+)
[pocTpaHcTBEHHLIE NONOXEHUA Npu cBapke: 1, 2, 3,4, 6
Pexunmbl npokanku: 280-320°C, 1 vac
Li1-25 FOCT 10052-75: C max 0,12 | o, 2294 Mla
TUN NOKPBLITUS — OCHOBHOE 9-10X25H13r2 Mn 2,00 0,2 539 MMa
OneKTpoA TPOMHOrO HasHayeHusi. TpeTbe ero HasHayeHue — Si 0,60 52 25%
CcBapKka HU3KOYrMepoanUCTbIX U HU3KONErMpPOBaHHbLIX CcTanemn Cr 25,0 KCU:
Ni 13,0 249 [x/cm? npu +20°C

P max 0,030
S max 0,020
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Mapl(a, TN NOKPbITUA, onncaHue

Knaccudmkauum
u ogob6peHuns

TUNuYHbIE XapaKTePUCTUKU
HannaBrieHHOro meTanna

MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
1 onob6peHus

TuUnuyHble XapakTepUCTUKU
HannaBfeHHOro meTanna

Xumnyeckun MexaHuveckune
cocTaB, % CBONCTBa

310-8 MOCT 10052-75: C max 0,12 | o, 2300 Mrlla
TN NOKPLITUR — OCHOBHOE 3-10X25H13r2 Mn 210 |0, 550 MMa
OnekTpoa [ABOMHOINO HasHadyeHus. Btopoe ero HasHaye- Si 0,60 5 2 25%
HWe — HannaBka NMepexodHoro cros npu ceapke nagenuit nz | OCT SP9370-81 Cr 25,0 KCU: i
ABYXCOVHBIX cTaneil. CogepxaHne heppuTHON dasbl B Ha- Ni 13,0 280 [Ix/cm? npn +20°C
nraereHHOM MeTanre B UCXOAHOM Mocrie cBapku coctosHun | FocAtomHaasop P max 0,030
cocrasnser 2...8% (FN 3-15). S max0,020
Tok: = (+)
MpocTpaHCcTBEHHbIE MONOXeHWs npu cBapke: 1, 2, 3, 4, 6
Pexvmbl npokanku: 200-250°C, 2 vaca
OK 67.60 ISO 3581-A: C max 0,03 | o, 470 MlMa
Tun NOKPLITUA — KUCNO-PYTUNOBOE E2212LR32 M_n 0,90 o, 580 Mrla
OneKTpoa npegHasHayeH Afis CBapKW HU3KOYTTIEPOANUCTLIX U Si 0,80 5 32%
HW3KOMErMpOBaHHbIX KOHCTPYKLMOHHBIX cTaneil nepruTHo- | AWS AS.4: Cr 23,7 KCV: i
ro Knacca ¢ BbICOKONErMpoBaHHbiMu cTansmu ayctenntoro | E309L-17 Ni 12,4 63 Lbx/cm? npu +2O° c
Knacca, a TaKke AN HannasKy NepexodHbIX Croes Npu ceap- P max 0,025 | 50 [hx/cm? npu -10°C
Ke N3fenuin n3 ABYXCIOMHbIX cTanen nnaknpoBaHHbIX Bblcoko- | HAKC: S max 0,020

nervpoBaHHbIM crioem Tvna 03X18H9, 12X18H10T, AISI 304L,
321 n um aHanormyHeix. CogepxaHve pepputHoi asbl B Ha-

@25;3.2;4.0 Mm

Xumunyeckum MexaHu4yeckue
cocTtas, % CBOWCTBA

OK 67.70 ISO 3581-A: C max 0,03 | o, 510 Mrlla
Tvn NOKPLITUSA — KUCHNO-PYTUIOBOE E22122LR32 |Mn 0,60 9, 61? MMa
OnekTpos NpeaHasHayeH Ans CBAPKW HU3KOYTNEPOANCTbIX 1 HU3- _ Si 0,80 5 3_2 fo
KOMErVIPOBAHHBIX KOHCTPYKLMOHHBIX CTaneit neprnTHoro knacca | AVVS AS.4: Cr 22,5 KCV: ' .
C BbICOKONErMPOBAHHBIMM KMCHIOTOCTOMKMM cTansmu aycte- | ES09LMo-17 Ni 13,4 63 [bx/cm? npu +20°C

Mo 2,80 44 [x/cm? npu -20°C

HWUTHOTO Kriacca nermpoBaHHbIMU MonubaeHoMm Tuna AlS| 316L,
a TaKke Os HannaeKy NEPEXOAHbIX CMOEB MpU CBapke usge-
NUA U3 OBYXCIOWHBIX CTarnen, NnakMpoBaHHbIX BbICOKOMNEru-
poBaHHbIM cnoem Tuna 18%Cr-12%Ni-2,8%Mo. CogepxxaHue
ceppuTHON basbl B HANMaBNeHHOM MeTarnse B MCXOQHOM Mo-
cre cBapku coctosiHum coctaenseT 6,5...13% (FN 12-22).

Tok: ~/ = (+)

MpocTpaHCcTBEHHbIE NONOXeHWs nNpu cBapke: 1, 2, 3,4, 6
HanpsxeHue xonoctoro xoga: 55 B

Pexwvmbl npokanku: 330-370°C, 2 yaca

ABS: onsa cBapku
HepXXaBeroLLmX

¢ C-Mn
nernpoBaHHbIMU
KOHCTPYKLMOHHBIMM
cTansmm

BV: 309Mo

DNV: 309 Mo

LR: ans ceapku
HepXxaBerLLmX

¢ C-Mn
nernpoBaHHbIMU
KOHCTPYKLMOHHBIMM
cTansmm

P max 0,025
S max 0,020

nraBneHHOM MeTansie B UCXOQHOM MNocre cBapku coctosiHum | GL: 4332
coctasnsert 5,5...13% (FN 10-22).
Tok: ~/ = (+)
[MpocTpaHCcTBEHHbIE NOMNOXEHNs npu ceapke: 1, 2, 3, 4, 6
HanpsikeHne xonoctoro xoga: 55 B
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 67.66 AWS A5 .4: C max 0,03 | o, 430 Mla
TUN NOKPLITUS — PyTUIIOBO-OCHOBHOE E309L-16 Mn 1,00 o, 580 Mrla
OneKkTpoa NpefgHasHayeH AN HanmaBku NMepexoaHoro crios Si 0,50 5 45%
Ha TennoycCTOMYMBYH XPOMO-MONMOAEHOBYO CTanb NepnuT- C!' 23,0 KCV: " .
HOrO Knacca Mpu M3rOTOBMEHWM COCYAOB U3 ABYXCIOMHBIX | HAKC: @ 4.0 mm Ni 13,0 88 [bx/cm® npu +20°C
cTanel NnakMpoBaHHbIX BbICOKONErMpoOBaHHbLIM CIOEM TUna X max 0,025
03X18H9, 12X18H10T, AISI 304L, 321 1 UM aHaMOMMUHBIX, S max0,020
TaKMX Kak KOMOHHbI MMOPOKPEKMHra HedpTw, Korga uagenue
HeobxooumMo noaeepraTb MNOCNECBAPOYHON TEPMUYECKOWN 06-
pabotke. CogepxaHve ceppuTHON hasbl B HanmaBlneHHOM
MeTasnsie B UCXOQHOM MOCre CBapKU COCTOSIHUM COCTaBrisieT
3...5,5% (FN 4-10). OnekTpoa BbINyCKaeTcA TOMbKO AvMame-
Tpom 4,0 mm.
Tok: ~/ = (+)
lMpocTpaHCTBEHHbIE NONOXEHMA Npy cBapke: 1, 2
HanpspkeHune xonoctoro xoga: 70 B
Pexwvmbl npokanku: 230-270°C, 2 yaca
OK 67.75 ISO 3581-A: C max 0,04 | o, 470 MlMa
TUN NOKPLITUS — OCHOBHOE E2212LB42 Mn 0,20 o, 600 Mrla
OnekTpoa ABOWHOro HasHayeHus. [1o cBoemy BTOpOMY HasHa- Si 0,30 5 35%
yeHuio 6nmaok k OK 67.60, HO Npy ceapke pasHopoaHbix cta- | AWS AS.4: Cr 23,5 KCV: i
neit GoMbLUe OPUEHTMPOBaH Ha CBapKy TONCToCTeHHbIX nage- | E309L-19 Ni 12,9 94 [Lx/em? npu +200 C
NI 1 HEMOBOPOTHbIX CTHIKOB, & TakkKe AKCMNyaTaLMIo U3aens X max 0,025 | 69 [br/cm? npu -80°C
npuv oTpuuarensHbIX Temnepatypax. CogepxaHne depputHon | HAKC: S max 0,020
¢asbl B HannaBneHHOM MeTanfe B MCXOAHOM nocrne ceapku | & 2.5; 3.2; 4.0; 5.0
COCTOsIHUM cocTaBnseT MeHee 6,5...13% (FN 12-22). MM
Tok: = (+) ABS:
[MpocTpaHCTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6 HepkaBetoLLast
Pexxumbl npokanku: 180-220°C, 2 yaca DNV: 309
LR: onsa ceapku
Hep)KaBeroLmnx
¢ C-Mn

nernpoBaHHbIMU
KOHCTPYKUMOHHBLIMA
cTanamu

OK 68.81

Tun NOKPbLITUSA — KUCNO-PYTUIIOBOE
BbiCOkONpOM3BOAMTENbHBIN 3NEKTPOA ABONHOMO Has3Ha4YeHus.
lMepBoe — cBapka cTanen ¢ orpaHU4YEeHHOM CBapUBaAEMOCTLIO,
TaKMX Kak 3akanueatoLimnecsi, bpoHeBble, NPY>XUHHbIE, UHCTPY-
MeHTanbHble U Opyr1ne CTanu C BbICOKMM Yriepoa-aKBMBasneH-
TOM, a TakKe cTanewm ¢ HeM3BEeCTHbIM XMMUYECKMM COCTaBOM.
PekomeHayemas Temnepatypa aKkcnnyatauum He Hke -20°C.
VM3genue nocrne cBapku He TpebyeT nocrieayroLllen TepMmye-
ckol obpaboTku, a Ansa Hebonbwmnx TonwmH (~ o10 MM) 1
npenBapuTenbHoro nogorpeea. OH Takke NpUMeHsieTca Ans
HannaBku OydepHbIX CNOeB NoA MOCMEAYOLLY YNPOYHSI0-
LLYIO HannaBKy WU3HOCOCTOMKOrO Crosi U BOCCTAHOBUTESbHYH
HannaBKy Ha CTanu ¢ orpaHM4YeHHOM cBapmnBaemocTblo. Cap-
Hble LIBbl XapaKTepu3ylTcsl KpalHe HMU3KOW OOMen ydactus
B HMX OCHOBHOrO MeTanna M BbICOKOM CTOMKOCTbI K 0obpa-
30BaHUI0 TPELLMH. HannaBneHHbIi MeTann MMEET ayCTeHUT-
HO-CDEPPUTHYIO CTPYKTYPY, XOPOLUO YMPOYHSAETCHA XONOAHbIM
necdopmmpoBaHnemM, obrnagaer ovYeHb BbICOKMMU MPOYHOCT-
HbIMM CBOWCTBaMW, XOPOLUEN CTOMKOCTbIO K KOPPO3MOHHOMY
pPacTPEeCKMBAHUIO UM CTOMKOCTbIO K 0Opas3oBaHMO OKamnWHbI
npu Harpee go 1150°C. OgHako CTOMT NOMHUTb, YTO AaHHbIN
HannaBreHHbIA MeTan CKITOHEH K OXPYNYMBaHMWIO NPY Harpe-
BaHuM Bbiwe 300°C. CBapKy pekoMeHOyeTcs BbINOMHATL 6e3
nonepeyHbiX konebaHuin ¢ MUHUMarnbHbIM yaAenbHbIM TEMNOB-
NOXXEHNEeM 1 OTAaBaTb NPeanoYTEHNE 3NEKTPOAAM MEHbLLETO
anametpa. MexnpoxogHas TemnepaTtypa He AOKHa NpeBbl-
watb 150°C. CogepxaHue eppuUTHOM hasbl B Hanna,reH-
HOM MeTasnne B MCXOLHOM MOCie CBApKM COCTOSIHMM COCTaB-
nset 25...50% (FN 35-65).

Tok: ~/ = (+)

[MpocTpaHcTBEHHbIE NONOXeHUA npu ceapke: 1, 2, 3,4, 6
HanpspkeHune xonoctoro xoga: 60 B

Pexxumbl npokanku: 330-370°C, 2 yaca

ISO 3581-A:
E299R32

AWS A5.4: E312-17

c 0,13
Mn 0,90
Si 0,70
Cr 28,9
Ni 10,2

P max 0,030
S max 0,020

o, 610 Mla

o, 790 MMa

5 22%

KCV:

38 Ox/cm? npu +20°C
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Mapl(a, TN NOKPbITUA, onncaHue

Knaccudmkauum
u ogob6peHuns

TUNuYHbIE XapaKTePUCTUKU
HannaBrieHHOro meTanna

6onee yaobHbIM ANA CBApkU B PasfUYHbIX NPOCTPaHCTBEH-
HbIX MOMOXEHNSIX, @ HU3KOE HanpsxeHne XonocToro xoga no-
3BONSIET BbINOMHATL CBApPKy OT ObITOBLIX CBAPOYHbIX UCTOY-
HukoB. CopepxaHve deppuTHOW asbl B HammaBneHHOM
MeTarnne B MCXOOHOM Mocrie CBapKW COCTOAHMU COCTaBnsAeT
25...50% (FN 35-65).

Tok: ~/ = (+)

MpocTpaHCcTBEHHbIE NONOXeHNs npu ceapke: 1, 2, 3, 4, 6
HanpspkeHune xonoctoro xoga: 55 B

Pexvmbl npokanku: 280-320°C, 2 vaca

S max 0,020

XumMmunueckum MexaHuveckune
cocTaB, % CBONCTBa
OK 68.82 ISO 3581-A: C 0,13 o, 500 MMa
TvN NOKPLITUSA — KUCIO-PYTUIIOBOE E299R12 Mn 1,10 S, 759 Mrla
OnekTpon OBOWMHOro HasHadeHus. 1o cBOMM CBOMCTBaM W . Si 0,60 0 2'3/"
xapaktepuctukam aHanorndeH OK 68.81, ogHako obnagaer AWS AS.4: C_r 29,1 KCV: ) .
Bonee HU3KMM KoadhULIMEHTOM Hannask, 4to aenaet ero | E312-17 (yenosHo) :;“ 9’90 030 50 Jox/em® npu +20°C
max 0,

JA-395/9

Tun NOKpPbLITUA — OCHOBHOE

OnekTpon npefHasHayeH Ansi CBAapKM OTBETCTBEHHbIX KOH-
CTPYKLUWIA N3 NErMpoBaHHbIX BbICOKOMPOYHbIX CTanew c orpa-
HUYEHHON CBapVMBAaEMOCTbIO, CBapKX CTarnen aycTEHUTHOrO
knacca tuna 08X18H10T, 10X17H13M2T 1 nm aHanoOrn4YHbIX
CO CcTansAMu MeprMTHOrO Knacca, HanjaBku MEePexogHOoro
Cnosi Npu cBapke U3Aenuin n3 ABYXCIOWHbIX NNakMpoBaHHbIX
cTanen u ansa npeaBapuTenbHON HanmaBKky KPOMOK aeTanem
M3 cTanen NepnuTHOro kKnacca npu Mx cBapke CO cTansiMu
aycTeHuTHoro knacca. CopepxaHue peppuTHON dasbl B Ha-
nnaeneHHOM MeTanse B MICXOAHOM MOCrie CBapku COCTOSHUM
coctasnsiet ~0% (FN ~0).

Tok: = (+)

[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 5,6
Pexxumbl npokanku: 200-250°C, 2 yaca

MOCT 10052-75:
3-11X15H25M6AI2

OCT 5.9244-87

HAKC:
@ 3.0;4.0; 5.0 mm

locAtomHagsop

C max 0,12
Mn 2,10
Si 0,55
Cr 15,0
Ni 25,0
Mo 6,0

P max 0,030
S max 0,018

0, 2392 MNa

0,2 608 MlMNa

0 2=30%

KCU:

2120 Ox/cm? npu +20°C

4.2.1. NMpoBOMOKK CNNOLIHOro CeYEeHUA ANSA AYyroBOW CBapku B 3alMUTHbIX ra3ax
NnaBALWMMCS 3N1EeKTPOAOM BbICOKONErmpoBaHHbIX KOPPO3IMOHHOCTOMKUX CTaren.

4.2. npOBOHOKVI CNJIOLLWHOro ceyeHnsa gns ,D,erBOﬁ CBapKku B 3alLUUTHbLIX rasax niaBAWMNMCA
SNeKTpoAOM Ha OCHOBE BbICOKOJIErMpOBaHHbLIX cTanemw.

Knaccudghukauuu npoeosiok 8 coomeemcmeuu co cmaHOapmom:
* ISO 14343:2009, a makxe udeHmu4HbIl emy EN ISO 14343:2009

ISO 14343-A |: | 1 2

ISO 14343-A — cTangapT, COrnacHo KOTOPOMY NMPOU3BOAUTCS Knaccudukaums

1 — vHaekc, onpep,enmou.l,mﬁ npouecc cBapku, ona KoTtoporo npegHa3Ha4veH OaHHbIN CBapO‘-IHbIIZ martepuan
G- NPOBOJ10Ka CrJ1IoLLHOro ce4vyeHnd and D,yFOBOI7I CBapPKu B 3aLLUMTHbIX ra3ax niaBALLMNMCA SNEKTPOAOM
W - NPYTOK CMJIOLLUHOIo ceveHnd and ﬂ,yFOBOI7I CBapKu B 3aLLMNTHbIX ra3ax HennaBALMMCA 311EKTPOO0M
P- NPOBOJIOKa CMNJIOLLIHOINo ceyvyeHnda and nnasmMeHHon CBapKu
S - NPOBOJIOKa CMNJIOLLIHOINo ceyvyeHnda and ﬂ,yl’OBOIZ CBapKu noag (bJ'HOCOM

B — neHTa ons AyroBow 1 3NeKTpOLUIakoBOW HamnnaBku nog rocom

2 — VHOEKC, ONpeaensitoLLNN XMMUYECKUA COCTaB MPOBOSIOKM B COOTBETCTBMM € Tabnuuen 1. TunmyHble MexaHn4eckme

CBOWCTBA HaMmaBneHHOro MeTasnna, a Takke peXxmnmbl MOCNecBapoyHor TepMoobpaboTkM ykasaHbl B Tabnmue A.1
npunoxenust A ctaHgapta ISO 14343 ans KOHKPETHOIO MHAEKCA NMPOBOSIOKMU.

* SFA/AWS A5.9/A5.9M:2006
AWS A59 |: ER| 1

AWS A5.9 — cTranfapT, cornacHo KOTOpOMY NPOm3BOANTCA Knaccudukaums

ER - nnaBsiwasics npucagovHas npoBosioka Uiy npucagoyHblil MPYTOK CMOLWHOMO CeYeHNst

1 — nHaekc, onpegensaLmi XMMNUYECKMIN COCTaB NPOBOSIOKM B COOTBETCTBUM € Tabnuuen 1 ctangapta AWS A5.9.
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ny wWBa He NPeabsBnAlT XecTkne TpeboBaHus
CTOVMKOCTU K MEXKPUCTANNUTHOM Koppo3suu. MNpu-
MEHSAETCA B XMMWYECKON N HedpTexrMm4eckomn
MPOMBILLNEHHOCTW At CBapKu TPYO, LIMKIOHOB 1
KOTIOB, 3KCNNyaTMPYIOLLMXCH Npu Temnepatypax
0o 700°C 6e3 koHTaKTa C arpeccvBHbIMU cpeaa-
Mn 1 npu Temnepatypax go 300°C npu KoHTakTe
¢ napom. CBapKy pekoMeHAyeTCs BbINOMHATL 6e3
nonepeYHbIX KonebaHui roperku, orpaHuyvBeas
yAEenbHOe TEeNMOBIOXEHNE Ha YpoBHE He Gornee
1,5 kx/mm. CBapKy npeanodTutensHee BbINOn-
HATb Ha 0GOpyaoOBaHWK, MOAAEPXUBAIOLLEM pe-
xum MIG-puls. CogepxaHue epputHon asbl
B HanmaBfeHHOM MeTanne B WCXOOHOM rfocre
cBapku coctosiHum coctaensieT ~3% (FN ~5).

Bobinyckaemble guameTtpsi: 0,8; 1,0 1 1,2 mm

Mapka, onucaHue Knaccudmkauumn XumMuyeckum 3alWmTHbIN TUnuyHble
1 ogobpeHus cocTtaB ras MexaHu4eckue
NpoBoONoku, % CBOMCTBa
HannaBreHHOro
MeTtanna
OK Autrod 430LNb ENISO 14343-A: |C max 0,025 M12 (98%Ar o, 275MMa
HepxaBetowasa deppuTHas NpoBorioka € HU3- G18LNb M_” 0,20-0,80 +2%C0,) o, 420 MMa
KM cofiepXaHunem yrnepoaa, npeaHasHadueHHas Si- 0,30-0,50 vnm 5 26%
Onsi CBapKyM OOHOTUMHBLIX MO CTPYKType cTanew Cr 17,8-188 M13 (98%Ar
¢ cogepxanvem Cr ot 13 go 18% korga Tpeby- Nb  0,05-0,50 +2%0,)
€TCA BLICOKAs COMPOTMBNAEMOCTL TEPMUYECKOV P max0,025
YCTanocTu, a TaKke Ang Hannasku peppuTHbIX S max0,015
KOPPO3MOHHOCTOMKMX CITOEB Ha HenermpoBaH-
Hble U HU3KONernpoBaHHble cTanu. Ons nonydye-
HUSI MakcMasibHOM TBEPAOCTM HannaBneHHoro
MeTanna, Hannaeky PeKoMeHZYyeTCsl BbIMOSHATb
B ABa crnos B cBapoyHon cmecn M21 (80%Ar +
20%CO,) 6es nocnegyoLient TepmmuHeckon 06-
paboTku. [NpoBonoka wsHavanbHO paspabarbi-
Banacb crneuuanbHO Ansi HYX4 aBTOMOOGWIbHON
MPOMBILLNIEHHOCTU ANsi CBapKW KaTanmsaTopos,
pPe30oHaToOpOoB, FNyLIMTENEN U MPOYUX IrEMEH-
TOB CUCTEM BbIxJlona. HannaeneHHbin mMetann
CTOEK K OOLLen N MEeXKPUCTanMTHON Koppo3nu,
a Takke obrnagaeT BENMKOMENHOW CONpoTUBIsie-
MOCTbIO KOPPO3MU NMPU KOHTaKTE C arpecCUBHbLIMMA
CEePHUCTBLIMM cpedamu.
Bbinyckaemble gnameTpsl: oT 0,8 oo 1,6 MM
OK Autrod 410NiMo EN ISO 14343-A: |C max 0,05 M12 (98%Ar Mocne
HepaBetolass npoBorioka, npeaHasHaveHHas G134 Mn 0,50-0,90 +2%C0,) TepM°°60p36°TK”
[N CBAPKW W HaMMaBKW U3AENUiA U3 eppuTHBbIX Si-0,20-0,50 vnm 590-610°C, 8 yac
1 (peppUTO-MapTeHCUTHLIX cTanei Tuna 12% Cr- Cr 11,5-13,0 M13 (98%Ar | o, 600 Mlla
4,5% Ni-0,5% Mo. XapakTepHbliM NpMMepoMm ee Ni 4,00-5,00 +2%0,) o, 840Mra
NMPUMEHEHNS ABMAETCS M3roTOBrIEHWE 0BOopYyAo- Mo 0,40-1,00 o 17%
BaHWS ONS TMOPOSHEPreTUKM, NOABEPKEHHOro P max0,025 KCV: s
KaBUTALMOHHOM 3PO3NK. S max 0,020 100 Ox/cm? npun -10°C
Bobinyckaemble gnametpsl: 0,8; 0,9; 1,0 1 1,2 mm
OK Autrod 308H EN ISO 14343-A: | C 0,04-0,08 M12 (98%Ar o, 2350 MMa
Hepxagetolas cBapoyHas NpoBOMoka C MoBbl- G199H M_” 1,40-2,20 +2%C0,) o, 2550 MrMa
LIEHHBIM COofepXaHWeM yrnepoaa, npeaHasHa- Si 0,30-0,65 vwnu 5 230%
YeHHasi AN CBapKN KOPPO3MOHHOCTONKNX XPOMO- AWS AS.9: C!' 19,5-21,0 M13 (98%Ar
HUKereBbIX CTarein Mapok 08X18H10, 12X18H9, | ER308H Ni 9,011,011 +2%0,)
AlSI 304, 304H 1 um nogoOHbIX, Koraa K meTan- P max 0,030
S max 0,020
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Mapka, onucaHue

Knaccudumkauumn
1 ogobpeHus

XumMunueckum
cocTaB
npoBonoku, %

3aWwmTHbLIN
ras

TunnyHble
MexXaHu4yeckue
cBOMCTBa
HannaBreHHoro
meTanna

OK Autrod 316LSi

HepxaBelowaa cBapoyHasi MpoBOroka C Mo-
HWKEHHbIM  COAEpXaHWem yrnepoga, npea-
Ha3Ha4yeHHasd [ns CBapky W3Oenuin, aKcnnya-
TUpylowmxca npu Temnepatypax oT -196 go
350°C 13 KMCNOTOCTOMKNX KOPPO3NOHHOCTOMKNX
XPOMOHWKENbMONMOAEHOBbLIX  CTanei  Mapok
02X17H11M2, 08X17H13M2T, 10X17H13M3T,
AISI 316L, 318 1 MM aHanorn4yHbIX, a TaKkKe
XPOMOHMKeneBbIX cTanen mapok 03X18H10,
08X18H10T, AISI 304L, 321, 347 1 uM NoAOOHbIX,
Korga K Metanny LiBa NpeabsaBhsoTCs XeCTKMe
TpeboBaHNs MO CTOMKOCTU K MEXKPUCTaNMTHOM
koppo3un. [NoBbILLEHHOE COAepXXaHWe KPeMHUS
yry4yLlaeT CBapOYHO-TEXHOMOMMYECKNE XapakTe-
PUCTVKW, TakMe Kak CMadvMBaeMoCTb CBapuBae-
MbIX KPOMOK. BbICOKME mnactuyeckue xapakre-
PVCTVKV HaMnaBreHHOro MeTanna, Kak npasuno,
MO3BONAOT BbINOMHATL MOCMeayoLme TEXHOMOo-
rMyeckme onepaumm, CBA3aHHbIe C MIacTUYECKUM
[edopM1pOBaHNEM CBapeHHbIX 3aroToBOK, 6e3
NpoBeAEHNS NMOCNECBAPOYHOM TEPMUYECKON 0O-
paboTkn. CBapKy NpeanoyTUTENIbHEE BbINOMHATb
Ha o06opynoBaHWK, MOAAEPKUBAIOLLEM PEXUM
MIG-puls. ConepxaHvne ceppuTHOI hasbl B Ha-
nnaBreHHOM MeTarnne B UCXOOQHOM Mocre CBapKu
coctosHum coctasnsieT ~4,5% (FN ~8).
Boinyckaemble gnameTpsl: oT 0,6 4o 1,6 MM

EN ISO 14343-A:
G19123LSi

AWS A5.9:
ER316LSi

HAKC: @ 1.2 mm

DNV:
316L (o -196 °C)

C max 0,03
Mn 1,50-2,30
Si  0,65-1,00
Cr 18,0-20,0
Ni  11,0-13,0
Mo 2,50-3,00
P max 0,030
S max 0,020

M12 (98%Ar
+2%C0,)
nnn

M13 (98%Ar
+2%0,)

o, 440 MlMa

o, 620 Mrla

0 37%

KCV:

150 x/cm? npun +20°C
119 x/cm? npu -60°C
69 x/cm? npun -196°C

Mapka, onucaHue Knaccudukauum XumMmuyeckumn 3awmTHbIN TunnyHble
1 ogo6peHms cocTas ras MexaHU4eckue
NpPoBONoKu, % cBoMCTBa
HannaBneHHOro
MeTanna
OK Autrod 308LSi EN ISO 14343-A: | C max 0,03 M12 (98%Ar o, 370 MMa
Haubonee yacto npumeHsiemas Hepxasetowas | G 19 9 LSi Mn  1,40-2,10 +2%C0,) o, 620 Mfla
CBapOYHasi MPOBOMOKA C MOHWKEHHLIM CoepXka- Si. 0,65-1,00 | nwm 5 36%
Huem yrmepopa, npenHasHadenHas ans ceapku | AVS AS.9: Cr  19,5-21,0 M13 (98%Ar | KCV: i
wAenIT, SKCnTyATApYlOLWXCS npu Tewnepary- | ER30BLS Ni  90-11,0 |+2%0,) 138 [xdowt npy +20°C
pax oT -196 go 350°C 13 KOPPO3NOHHOCTOMKMX P max0,030 113 x/em? npu 'GOOC
XPOMOHMKeneBbIX cTaneit Mapok 03X18H10, | HAKC: S max0,020 75 [ox/em? npu -196°C
08X18H10T, AISI 304L, 321, 347 n uM noaobHbIX, | & 1.0 n 1.2 Mm
Koraa K MeTanny LUBa NPedbABNSOTCS XecTkUe
TpeboBaHUs MO CTOMKOCTU K MeXKpuUcTannutTHon | DNV:
Koppo3suu. lMoBbieHHoe coaepxaHue kpemuus | 308L (go -196 °C)
YRYYLIAET CBApPOYHO-TEXHONOMMYECKME XapaKTe-
PUCTVKM, Takme Kak CMauMBaeMoCTb CBapuBae-
MbIX KPOMOK. BbiCOKMe mnactuueckue xapakTe-
PUCTVIKM HaMMaBMNeHHOro MeTanna, kak npasuro,
MO3BOMSAIOT BLIMOMHSATH MOCTEAYIOLLME TEXHOMO-
rUYeckue onepaLui, CBSI3aHHbIE C NNaCTUYECKIM
AebOpPMUPOBAHNEM CBAapEeHHbLIX 3aroToBoK, 6e3
NPOBeAEHs MOCIECBAPOYHOI TEPMUYECKOI 06-
paboTku. CBapKy NPeAnoYTUTENbHEE BLINOMHATL
Ha 06OpYAOBaHUM, MOMAAEPKMBAIOLLEM PEXIM
MIG-puls. CogepxxaHne ceppuTHOI dhasbl B Ha-
nnaBreHHOM MeTanmne B UCXOAHOM MOCHie CBapKy
cocTosiHum coctaenseT ~4,5% (FN ~8).
Bbinyckaemble guameTtpsl: ot 0,6 o 1,6 mm
OK Autrod 308L ENISO 14343-A: | C max 0,03 M12 (98%Ar o, 450 Mra
MpoBonoka no CBOMM CBOCTBaM 1 HaaHadermio | G 199 L Mn  1,50-2,00 +2%CO0,) o, 620 Mra
6rmaka k OK Autrod 308LSi, Ho pekoMeHayeTcs Si- 0,30-065 | nwm 5 36%
K MPUMEHEHI0, KOTAa NoBbILLeHHOe coaepxkanue | AVS AS.9: Cr 19,5210 | M13(98%Ar | KCV: i
KpemHus SBnseTcs HexenatenbHbiM. Hanpumep, | ER308L Ni- 9,0-11,0 +2%0,) 138 Dox/em? npu +20°C
KOrda Mpu CBapKe WMW HanmaBke KOHCTPYKLMM P max0,030 113 [x/em? npu '60°C
CyLLeCTBYeT MOBbILLIEHHAs! ONAacHOCTb 06pa3oBa- S max0,020 75 [oxiem? npun -196°C
H¥A ropsunx TpewmH. CoaepxaHve eppuTHON
a3bl B HaMnaBrneHHOM MeTanre B UCXOAHOM
nocrie cBapku coctosiHum coctasnseT ~4,5% (FN
~8).
Bbinyckaemble guametpsi: 0,8; 0,9; 1,0 n 1,2 mm
OK Autrod 347Si EN ISO 14343-A: | C max 0,08 M12 (98%Ar o, 440 Mla
Hepxaselolas csapouHas nposoroka, npea- | G 19 9 NbSi Mn 1,00-2,50 +2%C0,) o, 640 Mfla
Ha3HaueHHas AN CBapku M3genuit M3 Kop- Si- 0,65-1,00 vnu 5 37%
PO3MOHHOCTOMKNX  XpoMoHuKenesbix  craneit | AWS AS.9: Cr  19,0-21,0 M13 (98%Ar | KCV: i
Mapok 12X18HOT, 12X18H10T, 12X18H12T, | ER347Si Ni- 9,0-11,0 +2%0,) 138 [bx/om? npu +20°C
AISI 321, 347 1 UM nopoBHbIX, Korda K MeTan- Nb  10x%C-1,00 100 [x/cm? npu -60°C
ny WBa MpeabsBRAOTCS XecTkne Tpebosanus | HAKC: P~ max0,030
MO CTOMKOCTU K MEXKPUCTAMIUTHOW Koppoaun. | @ 1.0 m 1.2 Mm S max0,020 Mocne
NervpoBaHne cnnaBa HUOGBMEM MO3BONSiET Mo- ayCTeHU3MPYIOLLIETO
BbICUTb TEMMEPATypy 3KCMAyaTaLuuu W3aenui, onxura 1050°C,
B CpaBHEHWUV C npoBornokamu Tuna ER308L, fo 30 MuH
400°C, rapaHTUpysi BbICOKME aHTUKOPPO3VOHHbIE o, 330 Mrla
CBOVICTBA HAMMABMNEHHOro MeTanna, a usaenus, o, 600 Mrla
KOTOPbIE MPOLUMM  AyCTEHWUSNPYIOLMIA  OTXMT, ECV@%

MOXHO 3KCNIlyaTMpoBaTb Mpu Temnepartypax Ao
-196°C. Capky npegnoyvtuternisHee BbIMOMHATH
Ha obopyaoBaHWKM, MNOAAEPXKMBAIOLLEM PEXUM
MIG-puls. CopepxaHne ceppuTHOI hasbl B Ha-
nrnaerneHHOM MeTanse B UCXOAHOM NMocrne CBapKku
cocTosiHum coctaenseT ~4,5% (FN ~8).
Bbinyckaemble gnametpsbl: ot 0,8 0o 1,6 Mm

131 Dx/cm? npu +20°C
100 Oxx/cm? npu -60°C
69 O>x/cm? npu -196°C

OK Autrod 316L

lMpoBonoka No cBOMM CBOMCTBaM W Ha3Ha4YeHWIo
6nmska k OK Autrod 316LSi, HO pekomMeHayeTcs
K NPMMEHEHMIO, KOrAa NOBbILLEHHOE codepXaHue
KpeMHus ABNSeTCs HexenaTtensHbiM. Hanpumep,
KorAa npu cBapke Unu Harnnaeke KOHCTPYKLWK Cy-
LLIeCTBYET MOBbILLEHHAs OnacHoCTb 0bpasoBaHWs
ropsiumx TpeLuH. CoaeprkaHune depputHo asbl
B HannasfieHHOM MeTanne B WCXOOHOM nocrie
CBapku coctosHum coctaenseT ~4,5% (FN ~8).

Beinyckaemble guametpsl: 0,8; 0,9; 1,0 n 1,2 mm

EN ISO 14343-A:
G19123L

AWS A5.9:
ER316L

C max 0,03
Mn 1,30-2,00
Si  0,30-0,65
Cr 18,0-20,0
Ni  11,0-13,0
Mo 2,50-3,00
P max 0,030
S max 0,020

M12 (98%Ar
+2%CO0,)
nnn

M13 (98%Ar
+2%0,)

o, 440 MMa

o, 620 MMa

5 3%

KCV:

150 Dx/cm? npu +20°C
119 Ox/cm? npun -60°C
69 Dx/cm? npu -196°C
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OK Autrod 16.38

HepxaBetowasi cBapoyHas MpoBorfioka, npea-
HasHa4YeHHas [1s CBapku M3Oenuii U3 Koppo-
3MOHHOCTOMKMX XPOMOHUKENEBLIX W XPOMOHU-
kenbmonubaeHoBbix ctanen mapok 03X18H10,
08X18H10T, 02X17H11M2, 08X17H13M2T,
AISI 304L, 316L, 321 n um nogoObHbIX, Koraa Tpe-
OyeTcs, 4TOObLI B CBApHOM LUBE OTCYTCTBOBara
cdeppuTHasi CcTpykTypa (LIOB He OOrmKkeH obna-
haTtb heppoMarHUTHBIMU CBOMCTBaMM), a Takke
0N U3OENUin 3KCMTyaTUPYOLLMXCS MPU KpUTUde-
CKM HU3KMX TemnepaTtypax (oo -196°C). Hannas-
NEHHbIN MeTann obnagaeT BENUKONENHOM KOPPOo-
3MOHHOM CTOMKOCTBIO B MOPCKOW BOAE, a Takke
NPV KOHTaKTe C CUIbHbLIMWU KUCIIOTaMK, TaKUMU
Kak a3oTHasl. HecMoTpsi Ha NpaKTUYECKN MOSHYHO
AyCTEHUTHYIO CTPYKTYpy, Gnarogapsi BbICOKOMY
coaepXaHno MapraHua, HannaeneHHbIN MeTans
cnabo 4yBCTBMTENEH K 0OOpasoBaHMIO TrOpsSYMX
TpelwmH. CBapKy NpeanoyTUTENbHEE BhIMOMHATD
Ha obopyaoBaHUK, MNOLAEPKMBAIOLLEM PEXUM
MIG-puls. ConepxaHvne ceppuTHOI a3kl B Ha-
nnaerneHHOM MeTarsse B MICXO4HOM MOCrie CBapKu
coctosHum cocTtasnseT ~0% (FN <0,5).

Bbinyckaemble guametpbl: 1,0 n 1,2 Mm

EN ISO 14343-A:
G 2016 3 MnL

C max 0,03
Mn 6,00-8,00
Si  0,30-0,65
Cr 19,0-22,0
Ni  16,0-18,0
Mo 2,70-3,20
P max 0,030
S max 0,020

M12 (98%Ar +
2%CO0,)

nnn

M13 (98%Ar +
2%0,)

o, 400 Mra

o, 600 Mrla

5 40%

KCV:

113 O>x/cvm? npu -60°C
88 O>x/cm? npu -110°C
50 Oxx/cm? npu -196°C
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Mapka, onucaHue

Knaccudumkauumn
1 ogobpeHus

XumMunueckum
cocTaB

npoBonoku, %

3aWwmTHbLIN
ras

TunnyHble
MexXaHu4yeckue
cBOMCTBa
HannaBreHHoro
meTanna

Mapka, onucaHue Knaccudukauum XumMmuyeckumn 3awmTHbIN TunnyHble
1 ofo6peHus cocTaB ras MexaHuyeckme
npoBonoku, % cBoMcTBa
HannaeneHHoro
meTanna
OK Autrod 318Si EN ISO 14343-A: | C max 0,08 M12 (98%Ar o, 460 Ma
Hepxaselowas csapouHas nposorioka, npen- | C 19 12 3 NbSi Mn 1,00-2,50 +2%C0,) o, 615Mrla
Ha3HaYeHHas Ans CBapKW M3Oenuii U3 KUCHoTo- Si- 0,65-1,00 i 5 35%
CTOMKUX  KOPPO3NOHHOCTOMKUX ~ XPOMOHUKEMb- Cr 18,0-20,0 M13 (98%Ar KCV: .
MonuGaeHoBbIX cTaned Mmapok 02X17H11M2, Ni - 11,0-14,0 *+2%0,) 125 ox/ow? npu +20°C
08X17H13M2T, 10X17H13M3T, AISI 316L, 318 Mo 2,50-3,00 88 [x/cw” npu -60°C
M UM aHanorMyHbIX, @ Takke XPOMOHMKENEBbIX Nb  10x%C-1,00
craneit mapok 03X18H10, 08X18H10T, AlISI P max0,030 Mocne
304L, 321, 347 v UM nomo6GHbIX, Korda K MeTarn- S max0,020 ayCTEeHM3NPYIOLLETo
Ny WBa MPedbSBRAIOTCS XecTkne TpeboBaHus orxura 1050°C,
MO CTOMKOCTU K MEXKPUCTANIUTHOW KOPPO3UU. 30 muH
NervpoBaHne cnnaea HUOBMEM MO3BONSET Mo- o, 435Mrlla
BLICUTL TEMMepaTypy 3aKchnyaTauuu W3aenuii, o, 615Mrla
B CpaBHeHUWM ¢ nposorokamu Tuna ER316L, go 5 35%
400°C, rapaHTVpysi BbICOKME aHTUKOPPO3NOHHbIE KCV: .
CBOWCTBA HannaBneHHOro MeTanna, a uaaenus, 88 [hx/cm?” npu +2(1 C
KOTOpble MPOLUMN  ayCTEHU3UPYIOLLIMIA  OTXKMUT, 75 Bx/em? npu -60 ?
MOXHO 3KCMIyaTMpoBaTh Npu TemnepaTypax Ao 44 [x/em? npu -196°C
-196°C. CBapKy npegnoytutenbHee BbIMOMHATH
Ha 06Opy[OBaHWM, MNOAAEPKVBAIOLLEM PEXUM
MIG-puls. CogepxaHne ceppuTHOI hasbl B Ha-
MNaBMNeHHOM MeTanre B ICXOAHOM NOocHie CBapKu
cocTosiHum coctaenseT ~4% (FN ~7).
Boinyckaemble guametpsl: 0,8; 1,0 n 1,2 mm
OK Autrod 317L ENISO 14343-A: | C max 0,03 M12 (98%Ar o, 390 Mrla
HepxagetoLLias cBapoyHasi MpoOBOMNOKa C MOHM- G18153L M” 1,40-2,30 +2%C0,) o, 600 MMa
XEHHLIM COfiepXaHneM yrnepoaa, npeaHasHa- Si- 0,30-0,65 b o 45%
YeHHas Ans cBapk uagenuit ua3 craneit Tuna | AVS AS.9: Cr  18,5-20,0 M13 (98%Ar | KCV: i
19%Cr-13%Ni-3,5%Mo (317L). Oa npepHasta- | ER317L Ni 13,0150 | +2%0,) 169 [x/om? npu +20°C
YeHa [1ns CBapKM KOPPO3VNOHHOCTOIKMX cTanei ¢ Mo 3,00-4,00 69 [hx/cm? npn -196°C
UOEHTUYHLIM XMMUYECKUM COCTABOM, 3KCMyaTy- P~ max0,030
S max 0,020

pytowmxcsa npu Temnepartypax go 300°C, korga
K HannaesrneHHoOMYy MeTanny npegbsasnsaTcsa 6o-
nee BbICOKMe TpeboBaHMs No CTOMKOCTU K obLLei
1N MUTTUHIOBOW KOPPO3UKU, YeM ITO MOXHO obe-
crneuntb nposornokamu Trna ER316L n ER318,
4yTO obecneunBaeTcsi 3a cyeT Goree BbICOKOro
copepxaHust monnéaeHa. OCHOBHbIMW OTpacrns-
MU MPUMEHEHMST OAHHOW NPOBOSIOKM SIBMNSKOTCSA
CTPOUTENBLCTBO OPALLOPHBLIX NnaTgopm, Mop-
CKWe TaHKepbl Ans NepeBO3KM arpeCCUBHbIX Xna-
KOCTEN, Lenmnono3Ho-0ymaxHas, XxmmMmuieckasi u
HedTexummyeckas otpacnu. Csapky npeanod-
TUTEnNbHEe BbIMOMHATL Ha 0BopyAoBaHWMM, NOA-
aepxusatowem pexum MIG-puls. CopepxaHue
deppuTHON ha3bl B HaMNMaBneHHOM MeTansne B
MNCXOAHOM MOCre CBapky COCTOSIHMM COCTaBMsieT
~4,5% (FN ~8).

Bobinyckaemble guametpsbl: 0,8; 1,0 1 1,2 MM

OK Autrod 385

HepxaBelowwasa ceapoyHasi npoBoroka obecne-
YMBaET B HanmnaBke XPOM-HVKENb-MonMbaeHo-
BYHO BbICOKOMNErVPOBaHHYH CTanb C NpeaenbHO
HU3KUM CoAepXXaHneM yrnepoaa AOMNOSHUTENBHO
NErvpoBaHHyl0 Medblo, XapaKTepUsyHLLyHCs
MOHOCTbLIO ayCTEHUTHOW CTPYKTYPOMN U BbICOKON
YCTOMYMBOCTBIO K MEXKPUCTANNUTHON, MUTTUHIO-
BOW 1 LLIENeBOW KOpPO3nK, a Takke K KOPPO3MOH-
HOMY pacTpeCKMBaHWIO MOA, HanpsbKEHUEM, KO-
TOpble HEBO3MOXHO 00ecneynTb NMpUMEHEHUEM
npucagodHblx npoBonok Tuna ER317. [OanHas
NMPOBOIIOKa MPUMEHSIETCS MPU U3rOTOBMEHUN TEX-
Homnornyeckoro o6opyaoBaHWsA Ans NpPOV3BOA-
cTBa cynbdaTHbIX unn docdaTHbIX yoobpeHui,
LIENSION03HO-0yMaXXHON, HepTEXUMUYECKON W
hapmaueBTUYECKON  MPOMbILSIEHHOCTAX. Ha-
NNaBreHHbIA MeTann CToeK K BO3AENCTBUIO cep-
HOW, OpPTOPOCHOPHOM, YKCYCHOMW, MypaBbUHON
KMCIOT 1 MOpcKow BoAbl. CBapKy pekoMeHayeTcs
BbIMOMHATL 6€3 nonepeyHbix konebaHwn ¢ yaenb-
HbIM TennoBrnoXxeHnem He Oonee 1,5 kx/mm,
Ha o06opyaoBaHWK, MOAAEPXKUBAIOLLEM PEXUM
MIG-puls. ConepxaHune ceppuTHOI hasbl B Ha-
nnaBrieHHOM MeTarnne B UCXOQHOM Mocre CBapku
coctosHum coctasnsieT 0% (FN 0).
Bobinyckaemble guameTtpsl: 0,8; 1,0 n 1,2 mm

EN ISO 14343-A:
G20255CuL

AWS A5.9: ER385

max 0,025

Mn 1,40-2,20

Si

max 0,50

Cr 19,5-215

Ni

24,0-26,0

Mo 4,20-5,20
Cu 1,20-2,00

max 0,020
max 0,020

13 (Ar +
5...95%He)
unm

M11 (98%Ar
+2%CO,
+2%H,)

B kayecTBe
3alUTHOro
rasa
JonyckaeTcs
Takke
ncnonb3oBaTb
M12 (98%Ar
+2%CO0,)
unm

M13 (98%Ar
+2%0,)

o, 340 Mla

o, 540 Mrla

0 37%

KCV:

150 x/cm? npun +20°C
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OK Autrod 2307

HepxaBetowwasa cBapoyHasi NpoBoroka, npeaHa-
3Ha4YeHHas ONs CBapku ayCTeHUTHO-PEPPUTHBLIX
(@ynnekcHbIX) cTtanen MNOHWXEHHOro nernposa-
Hua Tuna 08X22H6T, S32001 (W.Nr 1.4482),
S82011, S32101 (W.Nr 1.4162), S32202
(W.Nr 1.4062), S32304 (W.Nr 1.4362) n um aHa-
NOrnYHbIX. Ee MOXHO Takke NpuMeHsTsL Ans ceap-
ku ctanu S32003, ecnu gonyckaeTca HeGonbLLoe
pasnuune B KOPPO3MOHHOW CTOMKOCTU OCHOBHO-
ro u HannaeneHHoro metannoB n W.No 1.4655,
Kpome cnyyaes, korga Tpebyertcsa nermposaHue
Cu. HannaeneHHbIl MeTann XapakTepusyetcs
[O0CTaTOMHO BbICOKMMM MPOYHOCTHBLIMU W NNacTu-
YeCKMMM CBOMCTBaMW B COMETaAHUW C YAOBMET-
BOPUTENbHOW KOPPO3NOHHOW CTOoMKOCTh. Oc-
HOBHbIMW 0BnacTAMM U3 NPUMEHEHNS ABNSAIOTCA
NMPOV3BOACTBO  OMPECHUTENbHBLIX  YCTAHOBOK,
Tpy6onpoBOAOB, KOHTEMHEPOB U XPaHWUMULL, ANs
arpeccuBHbIX cpef, 3aTBOPOB W 3aasuxkek. [ns
BOMbLUMHCTBA MapPOK «BHOMKETHBLIX» AYMNEKCHbIX
cTanew ygenbHoe TEnnoBIOXEHNEe He OOIMKHO
npesbiwaTtb 2,5 kx/MM, a MexnpoxogHas Tem-
nepatypa 150°C, ogHako nydLue NpPOKOHCYNLTU-
poBaTbCs Y NPOU3BOAUTENST KOHKPETHOW MapKu
ctarm. KenartenbHo, 4To6bl 06OPYOOBaHWM,
nogaepxusano pexvm MIG-puls. CogepxaHue
deppuTHOM hasbl B HaNMaBneHHOM MeTanne B
NCXOOHOM NOCHe CBapKu COCTOSHUM COCTaBnsieT
25...50% (FN 35-65).

Bobinyckaemble gnametpbl: 1,0 1 1,2 Mm

EN ISO 14343-A:
G237NL

max 0,020

Mn 1,20-2,00

Si

0,30-0,65

Cr 22,5-24,5

Ni

6,50-8,50
0,10-0,20
max 0,025
max 0,020

M12 (98%Ar
+2%CO0,)
7017

M13 (98%Ar
+2%0,)

o, 560 MMa

o, 730 MMa

5 32%

KCV:

200 Oxx/cm? npun +20°C
75 O>x/cm? npun -60°C
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Mapka, onucaHue

Knaccudukauum
1 opobpeHus

XumMmuyeckumn
cocTaB
npoBonoku, %

3awmTHbIN
ras

TunnyHble
MeXxaHu4yeckue
cBoMCTBa
HannaBfieHHOro
meTanna

OK Autrod 2209

HepxaBelowaa cBapoyHas npoBosfioka, npea-
Ha3HayeHHas Onsi CBapKku ayCTeHWUTHO-heppuT-
HbIX (CTaHOAPTHbIX AYNMEeKCHbIX) cTanew Tuna
22%Cr-5%Ni-3%Mo-N, Takmnx kak 08X21HEM2T,
02X22H5AM3, S31803, S32205, W.Nr 1.4462 un
UM aHanoruyHeix. Ee MOXHO Takke NpUMeEHATb
ONsi CBapKN «BHOIXKETHBIX» OYNIEKCHbIX CTanewn,
Kpome crnyyaes, Korga nernpoaHve Mo MoxeT
oTpuuaTtenbHO Cckas3aTbCA Ha KOPPO3UOHHOM
CTOMKOCTWU. HannaeneHHbIn MeTann XapakTe-
pU3yeTcsa BbICOKAMM MPOYHOCTHBIMU M MacTu-
YeCKUMW CBOWCTBaAMW B COYMETAHUM C XOpOoLUen
KOPPO3MOHHOW CTOMKOCTbIO. Kputudeckasa tem-
nepatypa nNUTTUHIOBOW KOPpPO3WM Yy Hannae-
nenHoro metanna (Critical Pitting Temperature)
CTP=25-30°C, a 3KBMBamneHT COMPOTUBISAEMO-
CTU NUTTUHroBon koppo3sumn (Pitting Resistibility
Equivalent) PRE = %Cr + 3,3%Mo + 16%N npwu-
MepHo paBeH 35. OcHOBHbIMM obrnactamu 13
NPUMEHEHUST SBNSIOTCA NPOU3BOACTBO TEXHOIO-
rmyeckoro obopyaoBaHusA ONs LEenmnono3Ho-0y-
Ma)KHOM MPOMBILLNIEHHOCTM W MOPCKUX nnaTt-
dopm ans 06paboTkM U TPAHCNOPTUPOBKK HEPTH
1 rasa. [ina craHgapTHbIX OYNIeKCHbIX cTanen
yOenbHOe TEMNOBMNOXEHNE creayeT BbIAepKU-
BaTb B gnana3soHe 0,5-2,5 k[x/MM, a MeXnpoxoa-
Hyto Temnepatypy He Boiwwe 200°C. XenatenbHo,
4yToOblI 00OOPYOAOBaHWW, MOOAEPXKMBANO PEXUM
MIG-puls. ConepxaHne ceppuTHOI dhasbl B Ha-
nnaerneHHOM MeTansie B ICXO4HOM NMocre CBapku
coctosiHum coctaenseT ~30% (FN ~45).
Bobinyckaemble guametpsl: 0,8; 1,0 n 1,2 mm

EN ISO 14343-A:
G2293NL

AWS A5.9:
ER2209

HAKC: & 1.2 mm

DNV: ans
OyMIeKCHbIX
HepXKaBeroLLX
ctanen GL: 4462S

C max0,025
Mn 1,20-1,80
Si  0,30-0,65
Cr 21,5-23,5
Ni  7,50-9,50
Mo 3,00-3,50
N  0,10-0,20
P max 0,025
S max 0,020

M11 (98%Ar +
2%CO,

+ 2%H2)

nnn

M12 (98%Ar
+2%C0,)

o, 600 Mra

o, 765MMa

0 28%

KCV:

125 Dx/em? npun +20°C
106 Ox/cm? npu -20°C
75 Ox/cm2 npu -60°C

OK Autrod 2509

HepxaBetowwas cBapovHas nNpoBOfioKa, npea-
Ha3HayeHHasa Ans CBapku B YMCTOM aproHe umm
aproH-reniMeBo CMecy BbICOKOMPOYHBIX aycTe-
HUTHO-PEPPUTHBIX (CynepaynneKkCHbIX) cranen
T1na 25%Cr-7%Ni-4%Mo-N, Taknx kak SAF 2507
(832750, W.Nr 1.4410), Zeron 100 (S32760,
W.Nr 1.4501), S32550 (W.Nr 1.4507), DP3W
(S39274) n um aHanornyHbIX. Ee MoxHO Takke
NPUMEHATL ANS CBapKM CTaHA4apTHbIX Ayrnrekc-
HbIX CTanew. HannaeneHHbI MeTann xapak-
TepusyeTcs OYeHb BbICOKMMMW MPOYHOCTHLIMU
N NNacTU4ecKMMU CBONCTBAMW B COYETAHUU C
OYeHb BbLICOKON KOPPO3MOHHON CTOMKOCTbIO.
KpuTnyeckaa TtemnepaTypa MUTTUHIOBOW KOp-
po3un y HannaefneHHOro MeTanna cocTaBnseT
CTP=50-60°C, a oKBMBaneHT COMNpPOTMBAse-
MOCTW MUTTUHroBow kopposun PRE npumepHo
paBeH 42. OCHOBHbIMU obnactamu ee npume-
HEeHUs ABMATCA NPOU3BOACTBO TAXKENO Harpy-
XXEHHOro TexHonornyeckoro obopyaosaHus ons
Lienmntono3Ho-6yMaKHON  MPOMBILLFIEHHOCTU U
nepfoBsas 3awmMta MOPCKUX HETAHBIX Y ra30BbIX
nnatopm. YaenbHoe TENNOBNoOXeHne cnegyet
BblaepxuBatb B gmanasoHe 0,2-1,5 k[x/mMm, a
MEXNpPoxoaHyt TemnepaTypy He Bbiwe 100°C.
CBapKy MOXHO BbIMOMHATL TOMbKO Ha 06opy-
OoBaHuW, nogaepxusatollem pexum MIG-puls.
CopoepxaHune ceppuTHOM asbl B HanmnaBneH-
HOM MeTarre B UCXOAHOM Mocne CBapku COCTO-
AaHum coctaensaeT ~20...35% (FN ~30...50FN).
Boeinyckaemble guameTtpsbl: 1,0 1 1,2 Mm

EN ISO 14343-A:
G2594NL

AWS A5.9:
ER2594

C max0,020
Mn 0,30-0,70
Si  0,20-0,50
Cr 24,0-26,0
Ni  9,0-10,5
Mo 3,50-4,50
N  0,20-0,30
P max 0,025
S max 0,020

11 (Ar 100%)
nnn

13 (Ar +
5...95%He)

o, 650 Mra

o, 832MnMa

o 30%

KCV:

200 Ox/cm? npu +20°C
160 Ox/cm? npu -40°C

4.2.2. NIpoOBONOKM CNNOLLIHOIO Ce4eHns AN AYyroBoM CBapku B 3alMTHbIX ra3ax nnaBAwWMMCA
3NEeKTPOAOM BbICOKONErMpoBaHHbIX OKaNIMHOCTOMKMX U XKapOnpoOYHbIX CTaneu.

CTPyKTYypa MeTanna LBa rapaHTMpyeT OTCYTCTBME
abdpekTa OXpynymMBaHNs Npu ANUTENbHOM 3KCnnyaTa-
UMM Npu TemnepaTtypax B MHTepBane TemnepaTtyp oT
650 go 900°C. OgHako, Npu CBapke Hago y4uTbiBaTb
CKIMOHHOCTb HanmnaBneHHoro Metanna Kk obpasoBaHuio
ropsumx TpelwmH. bnarogaps BbICOKOMY coaepXaHuio
XpOMa, HammaBneHHbIN MeTann CToek K obpasoBaHmio
okanuHel npu Temneparypax go 1150°C. YaenbHoe
TEeNnoBIOXeHNe He OO0MKHO npesbiwaTe 1,5 kx/Mm,
a mexnpoxogHasi Temnepatypa 100°C. Bbnarogaps
CBOEV BbICOKOW >XapOrpo4yHOCTW, OaHHasi NpoBOSOKa
LUIMPOKO MPUMEHSIETCA NPY NPOU3BOACTBE Pa3MUYHbIX
Tepmuyeckunx neden. CopgepxaHue depputHon dasbl
B HannasfeHHOM MeTanfie B MCXOAHOM MOCne CBapku
coctosiHum cocTtaenset 0% (FN 0).

Bobinyckaemble anametpsl: 0,8; 1,0 n 1,2 mm

Mapka, onucaHme Knaccudmkaumm | Xummnueckun | 3aluUTHbIN TunuyHble
1 ogoGpeHus cocTaB ras MexaHuuyeckme
NpPOBONOKM, CBOWiCTBa
% HannaeneHHoro
meTanna
OK Autrod 309LSi EN ISO 14343-A: |C max 0,03 | M12 o, 440 MMa
HepxaBelolas cBapodHasi nposoroka agoiiHoro Ha- | G 23 12LSi Mn 1,40-2,20 | (98%Ar o, 600 Mrla
3HaYeHWs, MepBOe Ha3HaYeHWe KOTOPOil SBISETCS Si 065100 |+2%CO,) |5 41%
cBapKa NMTb 1 MpoKaTa W3 XpoMo-Hukenesbix okamu- | AVVS AS.9: Cr 23,0250 | nm KCV: i
HOCTOViKkMX CTarnieit Tuna 20X23H13, 20X23H18 u um | ER309LSI Ni- 12,0-14,0 | M13 200 [lkfom” npu +20°C
aHanorNyHbIX, 3KCMyaTUPYIOLLIMXCS NPY TeMnepaTypax P~ max 0,030 | (98%Ar 163 ux/em? npu -60 ?
110 1000°C. OpHaKo, CrienyeT NOMHUTb, 4To MeTanm, Ha- | HAKC: @ 1.2mm | S  Max 0,020 | +2%0,) 113 fx/em? npu -110°C
NNaBreHHbIN AaHHOW NPOBOMOKOW CKIMOHEH K OXPYyM4u-
BaHMWIO NpW TemnepaTypax akcnnyartauum 6onee 650°C.
MoaTtomy, ecnu Kk u3genuio npegbsenaTcs Tpebosa-
HWSt He TONbKO MO OKarMHOCTOWMKOCTU, HO U MO Xapo-
MPOYHOCTM, JaHHAS MPOBOJIOKA MPUMEHSIET TOMBKO st
CBapKM KOPHEBOro npoxoga. HannaeneHHbIi metann
obnagaer BbICOKOM CTOMKOCTBI K OOLLEn Koppo3uw,
a MoBbILLEHHOE cofepKaHWe KPeMHWs YryullaeT cBa-
POYHO-TEXHONOTMYECKNE XapaKTEPUCTUKU, TakMe Kak
CMauMBaeMoCTb CBapVBaeMbIX KpOMok. CBapKy npen-
noYTUTENbHEE BBLIMOMHATL HA 06OPYIOBaHWM, NoAAep-
xuBatoem pexum MIG-puls. CogepxaHue cheppuTHON
basbl B HamMnaBleHHOM MeTarnrne B WCXOOHOM Moche
CBapku cocTtosiHum coctaenseT ~4,5% (FN ~8).
Bobinyckaemble anametpel: ot 0,8 oo 1,6 mm
OK Autrod 309L EN ISO 14343-A: |C max 0,03 | M12 o, 440 MlMa
HepxaBeloLLas cBapodHas nposorioka AgoitHoro Ha- | G 23 12L Mn 1,40-2,20 | (98%Ar o, 600 Mrla
3HaueHNs, NepBOe Ha3HauYeHWe KOTOpOil SBMSETCS Si- 0,30-0,65 | +2%CO,) |3 41%
cBapKa NUTbs 1 NPoKaTa 13 XpoMo-Hukenesbix okanu- | AVWS AS.9: Cr 23,0-250 | nnm KCV: i
HOCTOMKMX cTamei Tvna 20X23H13, 20X23H18 n um | ER309L Ni 12,0-14,0 | M13 200 [br/cm? npu +2(1 C
aHanorMYHbIX, SKCTIyaTUPYIOLWMXCA NpU TeMmmnepary- P~ max 0,030 | (98%Ar 163 [x/em? npn -60 ?
pax go 1000°C. Mo cBOMM CBOWCTBAM ¥ Ha3HaYeHWIo S max 0,020 | +2%0,) 113 [x/em? npn -110°C
oHa 6nm3ka k OK Autrod 309LSi, HO pekomeHayeTcs K
NPUMEHEHIO, KOa NOBLILLIEHHOE COoAepXaHne Kpem-
HVS ABNSETCH HexenaTensHLIM. Hanpumvep, koraa npu
cBapKke CylLecTByeT MOBLILIEHHAs OMacHoCTb obpa-
30BaHUS ropsumMx TpelmH. Copepxanue heppuUTHOI
basbl B HanMnaBneHHOM MeTarnne B WCXOAHOM foche
cBapku cocTostHuM coctasnseT ~5% (FN ~9).
Bobinyckaemble auametpsl: 0,8; 1,0 n 1,2 mm
OK Autrod 310 EN ISO 14343-A: |C 0,08-0,15 | M12 o, 390 MMa
BbicokonernpoeanHas ceapodHast npoeonoka, npea- | G 2020 Mn 1,40-2,20 | (98%Ar o, 590 Mrla
Ha3HauYeHHas A4S CBaPKW TSHKEMNO HarpyKeHHbIX U3fe- Si- 0,30-0,65 | +2%C0O,) |6 43%
NI 13 KapOMPOUHbIX OKANMHOCTONMKMX cTaneit Tuna | AVS AS.9: Cr 250-27,0 | nnm KCV: i
25%Cr-20%Ni, Takux kak 20X23H18, AISI 310 u um | ER310 Ni-20,0-22,0 | M13 220 [ifom” npu +20°C
aHarnornyHbIX, paboTaloLMX B OKUCTIUTENbHBLIX U Ha- P~ max 0,030 | (98%Ar 75 oxfem? npu -196°C
yrnepaxusalowmx cpeaax. onHOCTbIO ayCTeHUTHas S max 0,020 | +2%0,)
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4.2.3. [pOBOMOKU CNNOLIHOrO Ce4YeHUA ANA AYroBOW CBapKM B 3alMTHbIX ra3ax
nNnaBsLWMUMCA 3MEKTPOAOM pa3HOPOAHbLIX CTaneun, HannaBK1U NepexoaHbIX Croes
M CBapKu cTanen ¢ orpaHM4eHHON CBapUBaeMOCTbHO.

Mapka, onucaHue

Knaccudukauum
1 ogoGpeHun

Xumunyeckun
cocTtaB
NpPOBOJIOKM,
%

3aWmTHbIN
ras

TunnyHble
MexaHu4eckue
cBolcTBa
HannaBfieHHOro
meTanna

OK Autrod 16.95

BbicokonernpoBaHHasi CBapoyHasi NpOBOSioka ABOVHOIO
HasHayeHus. MNepBoe — cBapka aycTeHuTHbIX 13% map-
raHUOBUWCTbIX cTanen (Tuna ctanewn lagdunega) n mx
CBapku ¢ apyrmmu ctanamu. [laHHas npoBonoka Takke
MOXHO MPUMEHATb AN cBapku aycteHuTHbix Cr-Ni cTa-
newn, Koraa K U3genuio He NpeabaBnaTca TpeboBaHms
no crorkoctn k MKK, HannaBkym mMexaHu4ecku ynpou-
HSE€MbIX KOPPO3VMOHHOCTOMKMX CMOEB M CBapku CTanen
C OrpaHMYeHHOW CBapuBaeMoCTbi. HeaHauuTenbHoe
KONMMYeCTBO paBHOMEPHO pacnpegeneHHoro deppu-
Ta MNO3BOMSET 3KCNIyaTMpoOBaTb M3OENWs, CBapeHHble
AaHHOWM MPOBOMOKOW, B HEOKUCNUTENbHBIX cpedax npwu
NOBBbILLEHHBIX TeMnepaTypax 6e3 onaceHns oxpynyuea-
HMS CBapHbIX LUBOB, @ BbICOKOE copepxanvne Mn fenaet
HannaeneHHbIi METann HevYyBCTBUTENbHbIM K 0Opaso-
BaHMIO ropsYMX TpewmH. [loBbILEHHOe coaepXaHve
KPEMHUWS yry4yLllaeT CBapO4HO-TEXHONMOIMYECKMe xapak-
TEPUCTUKN, TaKMe KaK CMavyMBaeMOCTb CBapuBaembiX
Kpomok. MexnpoxogHas TemnepaTtypa He OOrbkHa npe-
BbllwaTtk 150°C. CBapky npegnoyTuTenbHEE BbINOMHATD
Ha obopyaoBaHun, nogaepxmsatoem pexum MIG-puls.
CopepxxaHue eppuTHON dasbl B HaMmaBlNeHHOM Me-
Tanne B UCXOQHOM NOCMe CBapKn COCTOSHUM COCTaBIs-
et ~0% (FN ~0).

Bbinyckaemble gnametpei: 0,8; 1,0 n 1,2 mm

EN ISO 14343-A:
G188 Mn

HAKC: @ 1.2 mm

C max0,20
Mn 5,50-7,50
Si 0,60-1,20
Cr 17,0-20,0
Ni 7,0-10,0

P max 0,030
S max 0,020

M12
(98%Ar
+2%C0,)
mnnmn

M13
(98%Ar
+2%0,)

o, 450 MMa

o, 640 Mla

0 41%

KCV:

163 x/cm? npu +20°C

OK Autrod 309LSi

HeprkaBetoLlasi cBapoyHasi NpoBOsioka ABOMHOMO Ha3Ha-
YeHusl, BTOpPOe HasHaueHune KOTOPON SIBMSIETCA cBapka
HWU3KOYTMEepoanCTbIX U HU3KONErMPOBaHHBLIX KOHCTPYK-
LIMOHHbIX CTanein NepriMTHOro Kracca C BbICOKOMNErmpo-
BaHHbIMX CTansMu ayCTEHUTHOrO Kracca, a Takke Ans
HannaBKy NEPexXoAHbIX CMOeB Mpu CBapke MU3Oenuin m3
[OBYXCIIOMHbIX CTanei NinakMpoBaHHbIX BbICOKONErnpo-
BaHHbIM crioem Tuna 03X18H9, 12X18H10T, AISI 304L,
321 1 M aHanormyHbIxX. HannaeneHHbI MeTann obnaga-
€T BbICOKOW CTOMKOCThIO K 0BLLEN KOPPO3WK, a MOBLILLEH-
HOe cofepXXaHWe KPEMHUS Yny4llaeT CBapOYHO-TEXHO-
TNornyeckmne xapakTepucTuky, Takme Kak cMavMBaeMoCTb
cBapuBaeMbix kpoMok. CBapKy npeanovtutensHee Bbi-
NonHATL Ha 0BopyAOBaHWU, NOAAEPKMBAKOLLEM PEXUM
MIG-puls. CogepxaHne deppuTHOI thasbl B HannaBneH-
HOM MeTarnse B UCXOOHOM MOCe CBapKM COCTOSIHUM CO-
ctasnset ~4,5% (FN ~8).

Bbinyckaemble guametpsl: ot 0,8 go 1,6 mm

EN ISO 14343-A:
G 23 12 LSi

AWS A5.9:
ER309LSI

HAKC: @ 1.2 mm

C max0,03
Mn 1,40-2,20
Si 0,65-1,00
Cr 23,0-25,0
Ni 12,0-14,0
P max 0,030
S max 0,020

M12
(98%Ar
+2%CO0,)
nnu

M13
(98%Ar
+2%0,)

o, 440 MlMa

o, 600 MMa

o 41%

KCV:

200 Dx/cm? npn +20°C
163 x/cm? npun -60°C
113 x/em? npn -110°C
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Mapka, onucaHue Knaccudmkaumm | Xummnyecknin | 3aliuTHbIN TunnyHble
1 opobpeHus coctas ras MexaHuueckme
npoBonoku, % CcBOMCTBa
HannaBneHHoOro
meTanna
OK Autrod 309L ENISO 14343-A: |C max 0,03 M12 o, 440 MlMa
HepxagetoLLas cBapoyHasi pOBOIoKa ABOWHOMO Ha3Ha- G2312L M“ 1,40-2,20 | (98%Ar o, 600 Mfla
YeHMs, BTOPOe HasHayeHne KOTOpOii ABMAeTcs ceapka Si 030065 |+2%C0O,) |6 41%
HW3KOYITIEPOANCTBIX 1 HUSKOMErnpoBaHHbix koHcTpyk- | AWS AS.9: Cr 23,0-250 | unm KCV:
LIMOHHBIX CTaneil NeprAnTHOro Knacca ¢ Boicokonernpo- | ER309L Ni 12,0-14,0 | M13 200 [px/cm? npu +20°C
BaHHLIMW CTansAMKU ayCTEHWUTHOIO Knacca, a Takke Ans P max 0,030 | (98%Ar 163 [x/cm? npu -60°C
HannaBKU NEPexoHbIX CMOEB MPU CBapKe U3Aenuin u3 S max0,020 | +2%0,) 113 Iox/em? npu -110°C
[BYXCMOVHBIX CTanen NnakypoBaHHbIX BbICOKOMErMpo-
BaHHbIM crnoem Tuna 03X18H9, 12X18H10T, AISI 304L,
321 n um aHanorunyHblix. o cBOUM CBOMCTBaM W Ha3Ha-
YyeHuto oHa 6nmska k OK Autrod 309LSi, HO pekomeHay-
eTca K NPUMEHEHMIO, KOra MOBbILLEHHOE CoaepXaHue
KpeMHUs sBnsieTCs HexenaTenbHbIM. Hanpumep, korga
Npy CBapKe CyLIECTBYET MOBLILIEHHAs OMacHoCTb 06-
pasoBaHus ropsumnx TpelmH. CoaepxaHue deppuTHOI
basbl B HannaeneHHOM MeTanne B WCXOAHOM MNocre
cBapku cocTosHum coctaenaeT ~5% (FN ~9).
Bobinyckaemble anametpsl: 0,8; 1,0 n 1,2 mm
OK Autrod 309MoL EN ISO 14343-A: |C max 0,02 M12 o, 400 MMa
BbicoKoneriposarHas ceapodHas nposoroka, npeana- | © 23 122 L Mn 1,20-2,00 | (98%Ar o, 600 Mrla
3HauYeHHas ONS CBapKV HWU3KOYrMepoAMCTLIX U HU3KO- Si 025065 |+2%C0O,) |6 31%
NerMpoBaHHbIX KOHCTPYKLIMOHHbLIX CTaneil NeprnTHOro Cr 21,0-23,0 | nnm KCV:
Krnacca C BbICOKONErMpOBaHHbIMU KUCIIOTOCTOMKUMMU Ni- 14,0-15,5 | M13 138 [bw/em® npn +20°C
cTansiMM ayCTeHWTHOrO Knacca NervpoBaHHLIMU MO- Mo 2,40-3,10 | (98%Ar
nuopeHom Tuna AlSI 316L, a Takke AnNa HannaBsKku ne- P max0,025 | +2%0,)
PEXOAHbIX CIIOEB NPU CBapKe U3Aenuii N3 ABYXCMONHBIX S max0,020
cTanem, NNakMpoBaHHbIX BbICOKONErMpOBaHHbIM Croem
Tvna 18%Cr-12%Ni-2,8%Mo. CBapky npeanovtuTernb-
Hee BbIMOMHATL Ha 06opyAoBaHUM, NOAAEPXKUBAIOLLEM
pexum MIG-puls. CogepxxaHue cheppuTHoOn dasbl B Ha-
MNaBfeHHOM MeTanne B UCXOAHOM MOCre CBapku CO-
cTosHun coctasnseT ~4,5% (FN ~8).
Bobinyckaemble anametpsl: 0,8; 1,0 n 1,2 mm
OK Autrod 312 ENISO 14343-A: |C max 0,15 M12 o, 610 MlMa
BbicoKonerpoBanHas ceapodHas nposonoka agoit- | C 29 9 Mn 1,40-2,20 | (98%Ar o, 770 Mra
HOro HasHaueHus. Nepsoe — cBapKka MapraHLOBUCTbIX Si 030065 |+2%C0O,) |6 20%
ayCTEHUTHBIX CTanei, cTaneil ¢ orpaHudenHoit ceapu- | AWS AS.9: Cr 29,5-31,5 | um KCV:
BAEMOCTbIO, TakuX Kak 3akanusawolumecs, 6poHesbie, | ER312 Ni 8,5-10,5 M13 63 x/cm? npu +20°C
MPYXUHHbIE, WHCTPYMEHTaNbHbIE W ApyrMe cTanm C P~ max 0,030 | (98%Ar
BbICOKMM YITIepOa-3KBMBAIIEHTOM, a Takke cranei ¢ S max0,020 | +2%0,)

HEN3BECTHbIM XMMWYECKMM COCTABOM M WX CBapku C
ayCTEHUTHbIMK CTanaMu, O0COGEeHHO ecnu nocnegHue
WUMEIT MOSIHOCTBI0 ayCTEHWUTHYK CTPYKTypy. M3genuve
nocrne cBapku He TpebyeT nocneaymoLlen TeEpMUYECKON
06paboTkn, a Ana HeboMNbLINX TOMWMKH (~ A0 8 MM) 1
npegBapuTensHoro nogorpesa. OHa Takke NpUMeHseT-
Cs1 4N HannaBku GydepHbIX CNoeB NoA NOCnenyLLyo
YMPOYHSAIOLLYIO HanmnaBKy M3HOCOCTOMKOrO Crosi U BOC-
CTaAHOBUTENbHYIO HanmnaBKy Ha CTanu C OrpaHWYEeHHON
cBapuBaeMocTblo. CBapHble LIBbl XapakTepusytTcs
BbICOKOW CTOMKOCTbIO K oOpasoBaHuio TpelwimH. Ha-
NNaBneHHbI MeTann UMeeT ayCTEeHUTHO-(DEPPUTHYIO
CTPYKTYpy, obnagaeT o4eHb BbICOKMMU MPOYHOCTHBIMM
CBOMCTBaMM, XOPOLUEN CTOMKOCTbIO K KOPPO3MOHHOMY
pacTpeckuBaHuio, a bnarofapsi BbICOKOMY COAEPKaHMIO
XpoMma, CTOMKOCTbIO K 06pa3oBaHMi0 OKanuHbl Mpu Ha-
rpese oo 1150°C. OgHaKko CTOUT NOMHUTb, YTO AaHHbIN
Hanna.MeHHbIN MeTann CKMNOHEH K OXPYMYMBaHWIO Mpu
HarpeBaHun Bbiwe 300°C. MexnpoxogHas Temnepary-
pa He gomkHa npesbiwatk 150°C. CBapky npeanoyTu-
TenbHee BbINOMHATL Ha 060pyAOBaHWK, NOAAEPXKMBALO-
wem pexum MIG-puls. CogepxaHme depputHon dasbl
B HannaeBrneHHOM MeTanse B UCXOQHOM MOoCre CBapku
cocTtosiHum coctaenseT ~25% (FN ~40).

Bobinyckaemble auametpsl: 0,8; 1,0 n 1,2 mm
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4.3. npyTKVI cniowHoro ce4vyeHuma ansa ﬂyl’OBOﬁ CBaApPK1 B 3alLUUTHbLIX ra3ax HennaBawnmcs
ANNEeKTPpoAOM Ha OCHOBE BbICOKONEermpoBaHHbIX cranem.

Knaccudpukayuu npoeosiok 8 coomeemcmeuu co cmaHoapmom:
* ISO 14343:2009, a makxe udeHmu4HbIl emy EN ISO 14343:2009

KnaccmchKau,mo CM. B pasaerne 4.2, ((HpOBOﬂOKI/I CMNJ1IOWWHOIo cevyeHund and ,Cl,erBOl7I CBapKu B 3alLMTHbIX ra3ax
nnaBAWLNMCA SNEKTPOAOM Ha OCHOBE BbICOKOJNTIETMPOBAHHbIX cTanen» Ha CTp. 126

* SFA/AWS A5.9/A5.9M:2006

Knaccudpumkaumio cm. B pasgene 4.2. «[1poBOfoKM CNOLHOIo Ce4YeHns A4S JyroBOM CBapKM B 3aLUMTHBIX ra3ax
NNaBsLWUMCS SMEKTPOAOM Ha OCHOBE BbICOKONErMPOBaHHbIX CTanen» Ha cTp. 126

4.3.1. MpyTKM CNNOLWHOro cevyeHns Ans AyroBom CBapku B 3alUTHbIX ra3ax HennaBALWMMCS
3NEeKTPOAOM BbICOKONErMpoBaHHbIX KOPPO3UOHHOCTOUKUX CTaneu.

Mapka, onucaHue

Knaccudpmkauymm n

XuMmunueckumn

TunnyHblie

Mapka, onucaHue

Knaccudumkaumm n
onobpeHus

XnmMmunueckum
cocTaB npyTKa,

%

TunnyHble
MexaHu4ecKkue CBOMCTBa
HannaBrieHHOro meTtanna

KOCTN K MEXKPUCTannMTHON Kopposun. [NprmeHsieTcs
B XMMUYECKON N HEDTEXUMUYECKOWN NMPOMbILLNIEHHOCTM
Anst ceapku Tpyb, LMKIOHOB U KOTMOB, 3KCNyaTupyto-
wmxca npu temneparypax go 700°C 6e3 koHTakTa C
arpeccvBHbIMY cpedamu 1 npy Temnepatypax go 300°C
npu koHTakTe ¢ napom. CopepxaHune deppuTHon asbl
B HarnmaBleHHOM MeTarnne B MCXOOHOM Mocne CBapku
coctosiHun coctaensieT ~3% (FN ~5).

Bbinyckaemble gnametpsbl: oT 1,6 4o 3,2 mm

OK Tigrod 430Ti EN ISO 14343-A: C 0,04-0,12 | lMocne TepmoobpaboTkm
Hepxasetowwuuit heppuTHBI npyTok, ctabunuanposan- | V£ 17 Ti Mn 0,20-0,80 | 780-800°C, 30 MuH
HbIn 0,5% Ti, npeaHasHaYeHHbI AN CBapKU OAHOTWUM- Si 0,50-1,00 |o. 2300 Mrla
HbIX MO CTPYKTYype cTanemn ¢ cogepxaHmem Cr ot 13 1o CT 16,5-18,5 |0, 2450 Mla
18% korga TpebyeTcs BbiCOKasi CONPOTUBIIAEMOCTb Tep- Ti 030070 |5 =215%
MUYECKON YCTanocTy, a Takke NS HanmasBku KOpposu- P max0,030
OHHOCTOMKOrO (PeppUTHOrO CrOSi Ha HEenerMpoBaHHbIE S max0,010
1 HU3KOMErMpoBaHHble ctanu. OH W3HAYanbHO LIMPOKO
NPUMEHSAETCH B @aBTOMOBUITbHOM MPOMBILLNEHHOCTY ANA
CBapKV KOJNEKTOPOB, KaTanM3aTopoB, Pe30HaTOpOB,
ryLIMTeneid 1 MpouMX SNEMEHTOB CUCTEM BLIXMIONa.
HannaeneHHbIn MeTann JOCTaToMHO CTOEeK K obuen u
MEXKPUCTANITHOI KOpPOo3uK, a Takke obraaaert Benu-
KONEMHOW COMPOTUBMSEMOCTLIO KOPPO3UK MPY KOHTaKTe
C arpeccuBHLIMU CEPHUCTLIMM cpenamu. [pu ceapke oT-
BETCTBEHHbIX W TONCTOCTEHHbIX N3Nt U3 PeppUTHBIX
BbICOKONErMpOBaHHbLIX XPOMUCTLIX CTanei, pekoMeHy-
€TCA BbINOMHATL MpeABapuUTEnbHbIA NOJOTrPeB U3Aenis
0o 200-300°C 1 nocrnecBapovHy0 TEpMUYECKY0 obpa-
6otky npu Temnepatype 730-800°C. lMNMocnecBapo4Has
TepMoobpaboTKa NoBbILLAET KOPPO3NOHHYH CTOMKOCTb U
yOapHyto BSI3KOCTb HanMaBNeHHOro MeTanna, npu SToM
CHWKaEeTCs ero TRepAoCTb.
Beinyckaembii anametp: 2,0 mm
OK Tigrod 410NiMo EN ISO 14343-A: C max0,05 |Mocne TepmooGpaGoTku
HepaBeloLuuii NpyTok, npeaHasHadeHHbii ans ceapku | WV 134 Mn  0,50-0,90 | 580-620°C, 2 vaca
W HamnaBKu M3genuii n3 deppuTHbIX U deppuTo-Map- Si 0,20-0,50 | o, 600 Mlla
TEeHCUTHbIX cTanen Tuna 12% Cr-4,5% Ni-0,5% Mo. C!’ 11,5-13,0 1o, 800 Mra
XapakTepHbIM MPUMEpPOM ee MPUMEHEeHUs SBMSeTcs Ni 4,00-500 |6 17%
uarotoeneHne o6OpPyaOBaHNS ANS MMAPO3IHEPreTVIKy, Mo  0,40-1,00
MOABEPKEHHOIO KaBUTALIMOHHOI 3p03MN. P max0,025
Bbinyckaemble guametpsl: 1,6; 2,0 1 2,4 mm S max 0,020
OK Tigrod 308H EN ISO 14343-A: C 0,04-0,08 o, 2350 MlMa
HepxxaBeloLwmii NpyToK C MOBbLILIEHHLIM COAepPXKaHneM W19 9H M_” 1,40-2,20 | o, 2550 MMa
yrnepoaa, nNpeaHasHaueHHbli Ans CBapKu KOPPO3VIOH- Si 0,30-065 |5 =230%
HOCTOIKMX XPOMOHMKeneBbix cTanei mapok 08X18H10, | AWS AS.9: ER308H | Cr 19,5-21,0
12X18H9, AISI 304, 304H 1 UM NoaoBHbIX, koraa K Me- | HAKC: @ 2.4 mm Ni-9,0-11,0
Tanny WBea He NpPeAbSABNSAIOT XecTkne TpeboBaHNs CToik- P max0,030

S max 0,020

136

ofo6peHus COCTaB NpyTKa, | MexaHUu4Yeckue CBOMCTBa
% HanmnaBneHHoro metanna

OK Tigrod 308LSi EN ISO 14343-A: C max0,03 |o 480MMa
HepaBelolmit NpyTok ¢ NoHwkeHHbIM copepxkannem | W 19 9 LSi Mn  1,40-210 |o, 625Mrla
yrnepoaa, npegHasHauYeHHbIN ANs cBapku U3AENUiA IKC- ) Si 065100 |8 37%
NNyaTUpylLMXCA Npu TemnepaType B wHTepsane ot | AVSAS.9:ER308LSI | Cr  19,5-21,0 | KCV: .
-196 fo 350°C U3 KOPPO3MOHHOCTOMKNX XPOMOHMKEmNe- Ni  9,0-11,0 213 [hx/cm? npun +2(1 C
BbIX CTaneit mapok 03X18H10, 08X18H10T, AISI 304L, | HAKC: P max0,030 | 188 [bx/cm” npu -60°C
321, 347 1 UM NoAoBHBIX, KOrAa K MeTanny wWwea npedb- | & 2.0, 2.4 1 3.2 MM S max0,020 | 175 Mx/cm* npu '11000
SBNSIOTCS KECTKME TPeBOBaHMSI MO CTOMKOCTU K MEXKPU- 125 [ox/em? npu -196°C
CTannuTHOM Koppo3uun. MoxeT Takke npumeHaTbesa Ans | DNV: 308L
CBapKy XPOMUCTbIX KOPPO3UOHHOCTOMKNX cTanemn dep-
PUTHOFO Krnacca, Koraa HeT KOHTaKTa LWBa C CEPHUCTbIMU
cpenamu, 1 ycrioBust 3KCnyaTaumm nsgenns He Tpebytot
WOEHTUYHOCTM KOS(ULMEHTOB NIMHENHOTO paclumnpe-
HWSI OCHOBHOIO M HanmasneHHoro metanna. MoBbileH-
HOe cofepXaHue KPEMHMS yryylaeT CBapO4HO-TEXHO-
Nornyeckme xapakTepUCTUKN, TaKMe Kak CMauMBaeMOoCTb
cBapuBaeMbIX KpoMok. CopepkaHune epputHoin dasbl
B HannaBfieHHOM MeTasfie B UCXOLHOM MOCfie CBapku
cocTosiHum coctaenseT ~4,5% (FN ~8).
Bbinyckaemble anametpsl: ot 1,0 go 4,0 mm
OK Tigrod 308L EN ISO 14343-A: C max0,03 |o, 450Mla
MpyTOK Mo CBOMM CBOVCTBAM 1M HasHaveHmio Grnaok k [ W 1991 Mn 1,50-2,00 | o, 645Mrla
OK Tigrod 308LSi, HO pekomeHayeTCa K MPUMEHEHUIO, Si 030065 |56 36%
Koraa NnoBbILLEHHOE cofdepKaHne KpeMHUS ABMSETCSA He- AWS AS5.9: ER308L Cf 19,5-21,0 | KCV: s
XernatenbHbIM. HanpumMep, korga npu ceapke KOHCTPYK- | HAKC: @ 2.4 Mm Ni 9,0-11,0 213 [hx/cm? npn +20° C
LMW CyLLECTBYeT NOBbILIEHHAs ONAcHOCTb 06pPa30BaHMs P~ max0,030 | 169 fx/cm? npyn -80 E:
ropsaunx TpewmH. CoaepxaHune deppuTHON dasbl B Ha- | DNV: S  max0,020 | 113 Dx/cm? npu -196°C
nrnasrneHHoOM MeTarnne B UCXOA4HOM rnocrie ceapku cocTo- | 308L (no -60 °C)
AaHum coctaenset ~4,5% (FN ~8).
Bobinyckaemble anametpsl: ot 1,0 oo 4,0 mm
OK Tigrod 347Si EN ISO 14343-A: C max0,08 o, 440 MMa
HepxaBetowmii NpyTok, ctabunmampoBanHbiin Nb, npea- W 19 9 NbSi Mn 1,00-2,50 o, 640 MMa
Ha3Ha4YeHHbIN Ana CBapKkW WU3LENWn U3 KOPPO3UOHHO- ) Si- 0,65-1,00 5 35%
CTOVKIX XPOMOHMKemneBblx cTaneil mapok 12X18HT, | AWSAS.9:ER347Si | Cr 19,0-21,0 KCV: .
12X18H10T, 12X18H12T, AISI 321, 347 1 UM NoAOGHbIX, Ni - 9,0-11,0 113 bx/em? npu +20°C
Korga K Metanny LWBa npeabsaBnstoTcs xectkue Tpebo- | HAKC: Nb 10x%C-1,00
BaHUA MO CTOMKOCTU K MEXKPUCTannuTHon kopposun. | & 2.0 n 2.4 mm P~ max0,030
NernpoBaHne cnnaBa HUMOGMEM MO3BOMSET MOBLICUTb S max0,020
TemMneparypy 3KcniyaTtauuMu U3genuid, B CPaBHEHUU C
npytkamu Tuna ER308L, o 400°C, rapaHTupys BbICOKUE
AHTUKOPPO3MOHHbIE CBOMCTBA HaMMaBfieHHOro MeTanna.
CopepxaHne ceppuTHON hasbl B HannaBfeHHOM Me-
Tanne B UCXOAHOM NOCHe CBapKu COCTOSIHUM COCTaBNseT
~4,5% (FN ~8).
Bbinyckaemble guametpbl: 1,2 0o 4,0 mm
OK Tigrod 347 EN ISO 14343-A: C max0,08 o, 510 MMa
MpyToK Mo CBOMM CBOVCTBaM 1 HasHaueHmio Gruaok k [ W 199 Nb Mn 1,00-1,80 | o, 655Mrla
OK Tigrod 347LSi, HO pekomeHayeTCs K NPUMEHEHUIO, Si- 0,30-0,65 5 35%
Koraa noBbILLEHHOE cofdepKaHue KpeMHUS SBMSeTCs He- AWS A5.9: ER347 Cf 19,0-21,0 KCV: s
XenatenbHbIM. Hanpumep, Korga npu cBapke KOHCTPYk- Ni9,0-11,0 163 [Dx/cm? npu +20°C
LUK CyLLecTBYeT MNoBbILLEHHas onacHoCcTb obpasoBaHusa | HAKC: & 2.4 mm Nb 10x%C-1,00
ropaunx TpelmH. Coaepxanune heppuTHOI dhasbl B Ha- P max 0,030
NNaBneHHOM MeTarne B UCXOAHOM MOCre CBapki COCTO- S max0,020
AaHum coctaenset ~4,5% (FN ~8).
Bbinyckaemble anametpsl: ot 1,6 oo 3,2 Mm
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Mapka, onucaHue

Knaccudmkauum n

XnmMmunueckum

TunuyHble

Mapka, onucaHue

Knaccudpmkauymm n

XuMmunueckumn

TunnyHblie

ono6peHus cocTaB NpyTKa, | MexaHWYeckue CBOWCTBa
% HannaBfeHHOro meTtanna

OK Tigrod 317L EN ISO 14343-A: C max 0,03 o, 390 Mla
HepxxaBelowmii cBapoOYHbIA NPYTOK C MOHWKEHHBIM CO- W18153L Mn 1,30-2,20 o, 600 MMa
[epaHueM yrnepoaa, npeaHasHadeHHblil Ans CBapku Si 0,30-065 |5 45%
nagenuii us ctanei una 19%Cr-13%Ni-3,5%Mo (317L). AWS AS.9:ER317L | Cr  18,5-20,0 | KCV: .
OH npepfHasHayeH Ofsi CBApKM KOPPO3UOHHOCTOMKMX Ni 13,0-15,0 | 169 [ix/cm* npu +20° C
cTanei ¢ UAEHTUYHLIM XUMUYECKUM COCTABOM, 3KCMMY- Mo  3,00-4,00 | 69 bx/cm? npu -196°C
aTVpyIoOLLMXCA Npu TemnepaTypax Ao 300°C, koraa k Ha- P max0,030
nnasreHHOMy MeTanmny npeabasnalTcs Gonee BbICOKME S max0,020
TpeboBaHMsi MO CTOMKOCTM K OOLLEN 1 MUTTUHIOBOW KOp-
pO3nK, YeM 3TO MOXHO 0BecneynTb MPOBOMOKaMM TUNa
ER316L n ER318, yto obecneuymBaetcsa 3a cyeT bornee
BbICOKOTO cofepKaHuns monnbaeHa. OCHOBHbIMY OTpac-
NAMU NPUMEHEHUS AAHHOTO NpyTKa ABAAKTCS CTPOU-
TeNbCTBO OPMLIOPHLIX NAAT(OPM, MOPCKME TaHKepsbl
[NA NepeBO3KN arpecCMBHbIX XXUAOKOCTEN, LIEMIIHonos-
HO-ByMadkHas, XMMUYeckas 1 HedpTexummyeckas oTpac-
nn. CopepxaHve deppuUTHON asbl B HanfaBleHHOM
MeTanne B VICXOAHOM MOCHe CBapK1 COCTOSIHUM COCTaB-
nsaet ~4,5% (FN ~8).
Bbinyckaemble gnametpsl: 2,0 1 2,4 Mm
OK Tigrod 385 EN ISO 14343-A: C max 0,025 | o 340 Mla
Hepxaselowmii  ceapouHblii mpyTok obecneumsaer s | W 20255 Cul Mn 1,40-2,20 | o, 540 Mfla
HannaBKe XPOM-HUKeNb-MONMGAEHOBYIO  BbICOKOMEru- Si max0,50 |56 37%
POBaHHYIO CTamnb C MPEAEnbHO HU3KUM CoepXaHuem AWS A5.9: ER385 Cr 19,5-21,5 | KCV: .
yrnepoaa AOMOMHUTENLHO NErMpoOBaHHYI0 Meabio, Xa- Ni  24,0-26,0 | 150 [bx/cm? npu +20°C
PaKTEPU3YIOLLYIOCS MOMHOCTBIO ayCTEHWUTHON CTPYKTY- Mo  4,20-5,20
POV 1 BbICOKOW YCTOMYMBOCTBIO K MEXKPUCTANNUTHON, Cu  1,20-2,00
MUTTUHIOBOW 1 LLENEBOI KOPPO3UK, @ TakkKe K KOpPO3u- P max0,020

S max 0,020

OHHOMY PacCTPECKMBaHWIO MOA HanpsbkeHWeMm, KoTopble
HEBO3MOXHO ObecnevnTb NpUMEHEeHWeM MNpUCcafoYHbIX
nposonok Tuna ER317. [aHHbI NpyTOK NprvMeHsieTcs
ONs CBapKU B YMCTOM aproHe Wnu renun, a Takke B ap-
FOH-TENUeBbIX CMECAX TEXHONOrMYeckoro obopyAoBaHus
ONs NPov3BOACTBa CynbdaTHbIX unu docdaTHbIX yao-
OpeHunit, Lenntono3Ho-6yMaxHoON, HedTEXMMUYECKON 1
hapmaLleBTMYECKON MNPOMbILWMAEHHOCTSAX. HannaeneH-
Hbli MeTann CTOeK K BO3L4EeNCTBUIO CEpHOW, opTodoc-
(POPHON, YKCYCHOW, MypaBbMHOW KUCFIOT U MOPCKON
BoAbl. CogepxaHue deppuTHOM hasbl B HaMMaBIeHHOM
MeTanmne B UCXOAHOM MOCHe CBapku COCTOSIHUM COCTaB-
nsiet 0% (FN 0).

Bobinyckaemble anametpsl: 1,6; 2,0 n 2,4 mm

ono6peHus cocTaB NnpyTKa, | MexaHu4Yeckue CBOMCTBA
% HannaBneHHoro metanna
OK Tigrod 316LSi EN ISO 14343-A: C max 0,03 o, 480 Mla
HepaBetoLumil cBapoYHbIli NPYTOK ¢ MoHWkeHHbIM co- | VWV 19 12 3 LSi Mn  1,50-2,30 | o, 630 Mrla
AepXaHuem yrnepoaa, npeaHasHaueHHbI A5 CBapKu 13- |Si 065100 |5 33%
[lenuii, 3KkcnyaTupyloLMXCs Npu Temnepartypax ot -196 | AWS A5.9: ER316LSi | Cr 18,0-20,0 | KCV: i
10 350°C U3 KUCMOTOCTOMKMX KOPPO3UOHHOCTOMKMX XPO- Nii 11,0-13,0 | 219 Ix/em?® npu +20 OC
MOHUKenbMonuBaeHoBbIX cTaneit Mapok 02X17H11M2, | HAKC: Mo 2,50-3,00 | 188 [bx/cm? npu '11O°C
08X17H13M2T, 10X17H13M3T, AISI 316L, 318 u uM | @ 2.0 n 2.4 Mm P~ max0,030 | 138 [x/cm® npu -196°C
aHanornuHbIX, a TaKkKke XPOMOHUKENeBbIX CTanei Mapok S max0,020
03X18H10, 08X18H10T, AISI 304L, 321, 347 n um no- | DNV:
DO6GHbIX, KOrga K MeTanny wea npeabasnstotcs xecTkme | 316L (go -196°C)
TpeboBaHMSA NO CTOMKOCTU K MEXKPUCTaNMTHOW Koppo- | GL: 4429
aun. MoxeT TaKke NpUMEHSTLCA ANA CBapKM XPOMUCTbIX
KOPPO3NOHHOCTOMKMX CTanel heppuTHOrO Knacca, Koraa
HET KOHTaKTa LUBa C CEPHUCTbIMU CPeaaMi, U YCroBus
aKcnnyaTtaumm usfenus He TpebyloT MAEHTUYHOCTU KO-
3(P(PUUMEHTOB JIMHENHOIO pPacCLUMPEHNA OCHOBHOIO U
HannaerneHHoro Metanna. [loBblleHHOe coaepXaHue
KPEMHUS yny4llaeT CBAapOYHO-TEXHOMOMMYeckne Xxapak-
TEPUCTUKN, TakMe Kak CMadyMBaeMoCTb CBapliBaeMblX
kpoMok. CopepxaHne geppuTHOM dhasbl B Hamnna,meH-
HOM MeTarnne B UCXOAHOM MOcre CBapK1 COCTOSHWW CO-
ctaenset ~4,5% (FN ~8).
Beinyckaemble gnametpsl: ot 1,0 go 4,0 mm
OK Tigrod 316L EN ISO 14343-A: C max0,03 |o, 470MMa
MpyTOK MO CBOMM CBOWCTBAM 1 HasHadeHmio Gnmsok k | VW 19123 L Mn 1,30-2,00 |o, 650 Mla
OK Tigrod 316LSi, HO pekomeHAyeTCa K NPUMEHEHWIO, Si 0,30-085 |5 32%
KOrf1a MOBbILLEHHOE copepaHie kpemHus sensetcs He- | AWS AS.9:ER316L | Cr 18,0-20,0 | KCV: s
XenatenbHbIM. Hanpumep, Koraa npu cBapke KOHCTPYK- Ni 11,0-13,0 | 219 [Lx/em? npu +20° c
LM CyLLECTBYET NOBLILIEHHAA OMacHOCTL obpasosaHua | HAKC: Mo 2,50-3,00 | 188 Ox/cm? npu -60 C
ropsiumnx TpeLmH. Comepxanue peppuTHO hasbl B Ha- | & 2.4 1 3.2 MM P~ max0,030 | 150 [Hx/cm? npu '119 C
MnaBneHHoOM MeTarnsie B MICXOAHOM Mocre CBapKu COCTo- S  max0,020 |94 Ox/cm? npu-196°C
AHuUM coctaensaet ~5,5% (FN ~10). ABS: ER 316L
Beinyckaemble guametpsl: ot 1,0 o 4,0 mm BV: 316L
DNV:
316L (go -60 °C)

OK Tigrod 318Si EN ISO 14343-A: C max0,08 o, 460 MlMa
Hepxasewowmin npyTok, crabunuamposaHHbin  Nb, W 19 12 3 NbSi M_” 1,00-2,50 o, 615Mra

> > Si  0,65-1,00 o 35%
npefHasHauYeHHbI ANA CBapKW U3AENWiA U3 KUCIOTO- ; ’
CTOWKNX KOPPO3MOHHOCTOMKNX XPOMOHMKENbMonuéae- Cr 18,0-200 | KCV: i
HOBbIX CTaneil mapok 02X17H11M2, 08X17H13M2T, Ni- 11,0-14,0 | 50 ix/em? npyu +20°C
10X17H13M3T, AISI 316L, 318 1 UM aHanorMuHbIX, a Mo 2,50-3,00
TaKke XpPOMOHMKeneBbiX cTane Mapok 03X18H10, Nb 10x%C-1,00
08X18H10T, AISI 304L, 321, 347 1 UM NOAOGHIX, KOT- P max 0,030
[a K MeTanny LiBa NpeabsBhsioTCH XecTkue Tpe6o- S max0,020
BaHUA MO CTOMKOCTW K MEXKPUCTaIMTHOW KOPPO3WMK.
Nernposanune cnnaea HMOBMEM MO3BOMSET MOBLICUTL
TemnepaTtypy SKChnyaTauuy W3Oenuil, B CPaBHEHUN C
nposonokamu Tuna ER316L, go 400°C, rapaHTupys
BLICOKME aHTUKOPPO3WNOHHbIE CBOWCTBA HannaBneH-
Horo MeTanna. [oBbILIEHHOE COAepXaHWe KpeMHUs
yry4llaeT CBApOYHO-TEXHOMOIMYECKNE XapakTepucTu-
K1, Takme Kak CMayMBaemoCTb CBapuBaEMbIX KPOMOK.
CopepxaHue ceppuTHO hasbl B HamnmaBlneHHOM Me-
Tanne B UCXOAHOM MOCIIe CBAPKMN COCTOSIHAM COCTaBMS-
et ~4% (FN ~7).
Boeinyckaemble anametpsbl: ot 1,0 go 4,0 mm
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Mapka, onucaHue

Knaccudmkauum n
opobpeHus

XnmMmunueckum
cocTaB npyTKa,
%

TunuyHble
MeXxaHu4ecKkue CBOMCTBA
HannaBneHHOro metanna

OK Tigrod 2209

HepxaBetoLLmin CBapoYHbIN NPYTOK, NpeAHa3HaYeHHbI A
CBapKv B YUCTOM aproHe Unuv renuu, a Takke B aproH-re-
NIMEBBLIX CMECSIX ayCTeHUTHO-PEepPPUTHBIX (CTaHOAPTHbIX
aynnekcHbix) cranen Tuna 22%Cr-5%Ni-3%Mo-N, Ta-
knx Kak 08X21HB6M2T, 02X22H5AM3, S31803, S32205,
W.Nr 1.4462 v um aHanornmyHblx. Ero MoXHo Takke npume-
HATb [N CBAPKN «OHOMKETHBIX» OYNIEKCHbIX CTanen, Kpo-
Me cryyaes, Koraa nervposaHne Mo MOXeT oTpuuatensHo
cKasaTbCA Ha KOPPO3MOHHOM CTOWKOCTW. HanmnasrneHHbIn
MeTann XapaKTepuayeTcs BbICOKUMU MPOYHOCTHBIMA U
NNacTU4YECKUMN CBOMCTBAMU B COMETAHUM C XOPOLLEW KOp-
PO3MOHHON CTOMKOCTBIO. KpuTndeckas Temnepartypa nuT-
TUHIOBOW KOPpO3uM y HannaeneHHoro Mmetanna (Critical
Pitting Temperature) CTP=25-30°C, a aKBvBaneHT conpo-
TUBNSEMOCTM NMUTTUHIOBOM Koppoaun (Pitting Resistibility
Equivalent) PRE = %Cr + 3,3%Mo + 16%N npumepHo
paBeH 35. OCHOBHbIMM 00OnacTaMuM M3 MpPUMEHEHUS SAB-
NATCA NPOU3BOACTBO TEXHOMOMMYECKOr0 00O0PYAOBaHWS
ONS Lenntono3Ho-6yMaxxHOW NPOMBILLIIEHHOCTU 1 MOPCKUX
nnatcopm Ansi 06paboTkn U TPaHCMOPTUPOBKUA HEDTU U
raza. [ins cTtaHOapTHbIX OYMMeKCHbIX cTanen yaenbHoe
TEMOBMNOXEHNE CcrnedyeT BblAEPXMBaTb B Auanal3oHe
0,5-2,5 k[l>x/MM, @ MEXMPOXOAHYI0 TeMMepaTypy He Bbille
200°C. CogepxaHue beppuTHOI hasbl B HaMIaBieHHOM
MeTanmne B UCXOOHOM MOCE CBapKM COCTOSIHUM COCTaB-
nsaet ~30% (FN ~45).

Bbinyckaemble gvametpsbl: oT 1,2 o 3,2 mm

EN ISO 14343-A:
W2293NL

AWS A5.9: ER2209

HAKC:
@2.0un3.2Mm

o, 600 MrMa

o, 765 Mrla

0 28%

KCV:

125 x/cm? npu +20°C
106 Dx/cm? npu -20°C
75 x/cm? npu -60°C

OK Tigrod 2509

HepxaBeloLmin CBapOYHbIA MPYTOK, MNpeAHasHavYeHHbIN
AN CBapK/ B YACTOM aproHe Wiu renmmn BbICOKOMPOYHbIX
ayCTEeHUTHO-PeppPUTHbIX (CynepaynieKCcHbIX) cTanen Tuna
25%Cr-7%Ni-4%Mo-N, Takux kak SAF 2507 (S32750,
W.Nr 1.4410), Zeron 100 (S32760, W.Nr 1.4501), S32550
(W.Nr 1.4507), DP3W (S39274) n um aHanornyHbix. Ero
MOXHO TaKkKe MPUMEHATb ANS CBapKW CTaHAAPTHLIX Ay-
NNEeKCHbIX cTanen. HannaeneHHbIN MeTann xapakrepusy-
€TCSA 04YEeHb BbICOKMMW MPOYHOCTHBIMU M MAIACTUHECKUMUN
CBONCTBaMU B COMETAHUM C OYEHb BbICOKOW KOPPO3NOH-
HOM cToNKoCTblo. KpuTudeckas Temnepartypa nUTTUHIO-
BOW KOpPO3WM Yy HarnaeneHHOro Metanna cocTaBnseT
CTP=50-60°C, a akBMBaneHT CONpOTUBAAEMOCTUN NMUTTUH-
roBon koppo3un PRE npumepHo paseH 42. OCHOBHbIMU
obrnactamu ero npYMeHeHVs SABMSKTCS NPOU3BOACTBO
TSXKENO Harpy>eHHOro TEXHONMOrM4eckoro 06opyaoBaHUs
ANa LennonosHo-0yMaxHoN NpoMbILLNIEHHOCT U neao-
Bas 3allmTa MOPCKUX HEdTHAHbIX M rasoBbiX MnaTgopm.
YAenbHoe TennoBnoXeHne CriefyeT BblAoepXusaTb B AW-
anasoHe 0,2-1,5 k[x/MM, a MEXNPOXOAHYI0 Temnepartypy
He Bbilwe 100°C. CopepxaHue ceppuTHOM pasbl B Ha-
nnaerneHHOM MeTanse B ICXOAHOM Mocre CBapKu COCTOs-
Hum coctaenseT ~20...35% (FN ~30...50FN).

Bbinyckaemble guametpsbl: oT 1,6 4o 3,2 mm

EN ISO 14343-A:
W2594NL

AWS A5.9: ER2594

C max 0,025
Mn 1,20-1,80
Si  0,30-0,65
Cr 21,5-235
Ni  7,50-9,50
Mo 3,00-3,50
N 0,10-0,20
P max 0,025
S max 0,020
C max 0,020
Mn 0,30-0,70
Si  0,20-0,50
Cr 24,0-26,0
Ni  9,0-10,5
Mo 3,50-4,50
N 0,20-0,30
P max 0,025
S max 0,020

o, 670 MMa

o, 850 Mrlla

o 30%

KCV:

188 Ox/cm? npu +20°C
144 [Ox/cm? npu -40°C

4.3.2. MpyTKM CNMOLIHOIrO Ce4YeHns Ans AyroBom CBapku B 3alUTHbIX ra3ax HennaBALWMMCA
3MEeKTPOAOM BbICOKONErMmpoBaHHbIX OKarIMHOCTOMKUX U XKapOMnpOoYHbIX CTaneun.

Mapka, onucaHue

Knaccudmkaumm n

XumMunyecknn

TUNuU4YHble MexaHun4yeckune
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U UM aHamnoruvyHbIX, paboTaloWwmnx B OKUCIUTEMb-
HbIX W Hayrnepaxusatlowmx cpepax. [lonHocTbo
ayCTeHWTHasi CTPyKTypa MeTarnna LBa rapaHtupyet
oTcyTcTBME adhdhekTa oxpynumBaHns Npu AnvTenb-
HOW 3KCnnyaTtaumm npy Temnepartypax B MHTepBsarne
Temnepatyp ot 650 go 900°C. OgHako, npu cBapke
Hafo y4uTblBaTb CKIOHHOCTb HanmaBneHHOro me-
Tanna Kk obpasoBaHuWio ropsumx TpelumH. bnaroga-
psi BBICOKOMY COAEPXaHWI0 XpOMa, HannaBneHHbIN
MeTann cToek kK 06pas3oBaHVIo OKanvHbl Npu Temne-
patypax go 1150°C. YoenbHoe TennoBrnoXeHne He
JorkHo npesbiwath 1,5 kx/mMm. Brnarogaps ceoen
BbICOKOW XapOMnpOYHOCTU, AaHHbIA NPYTOK LUMPOKO
NPUMEHSETCA NPU MPOM3BOACTBE Pa3NMNYHbIX Tep-
Muyeckmx neven. CogepxarHve depputHon dasbl B
HannaefieHHOM MeTarnmne B UCXOAHOM MOCHe CBapku
coctosiHum coctaenset 0% (FN 0).

Bobinyckaemble anametpsl: ot 1,6 oo 3,2 mm

ono6peHus cocTaB npyTka, % | CBOIWCTBa HannaBneHHOro
meTanna

OK Tigrod 309LSi EN ISO 14343-A: C max0,03 o, 475MMa
HepaBelolmit cBapodHbIii NpyToK ABoitHoro Ha- | WV 23 12 LS Mn  1,40-2,20 o, 635Mrla
3HaYEHNA, NepBbLIM Ha3HaYeHKe KOTOPOro ABMAETCS St 0,65-1,00 5 32%
cBapKa TbS 1 NpoKaTa 13 XpoMo-Hukenesbix oka- | AVS A5.9: ER309LSI | Cr - 23,0-25,0 KCV: i
FMHOCTOVKNX CTanew Tuna 20X23H13, 20X23H18 Ni12,0-14,0 188 [bx/cm? npn +20°C
M UM aHanorm4yHbIX, akcnnyatmpyowmxes npy tem- | HAKC: @ 2.4 mm P max 0,030 188 [x/cm? npu -60 COI
nepatypax go 1000°C. OaHako, crieayeT NOMHUTD, S max0,020 163 [hx/cm? npu -110°C
YTO MeTanm, HammaBneHHbIN OAHHOW NMPOBOMOKOW
CKITOHEH K OXpYMuMBaHWMIO NpW TeMnepaTypax 3Kc-
nnyatauun 6onee 650°C. MNoatomy, ecnn k mnsge-
Vo NPeabSBRSOTCA TpeboBaHMA He TOMbKO Mo
OKaNMHOCTOMKOCTU, HO U MO aponpoyHOCTU, AaH-
HbI NPYTOK NPUMEHSIET TOMNLKO AN CBAPKW KOPHE-
BOro npoxoga. HannaeneHHbln metann obnagaer
BbICOKOW CTOWKOCTbIO K ObLler Koppo3un, a noBbl-
LLUEHHOe CoflepXaHne KPEMHUS yryullaeT cBapoY-
HO-TEXHOMOTMYECKNE XapaKTepuUCTUKK, Takue Kak
CMaunBaeMoCTb CBapMBaeMbIx kpoMok. Cogepxa-
Hyue deppuTHOM hasbl B HaMmaBrneHHOM MeTanne
B MCXOAHOM MOCHe CBapKu COCTOSHUM COCTaBnAeT
~4,5% (FN ~8).
Bobinyckaemble anametpsl: ot 1,2 oo 3,2 mm
OK Tigrod 309L EN ISO 14343-A: C max 0,03 o, 430 Mla
HepxaBetoLuuii cBapouHbIii npyTok AsoliHoro Ha- | V23 12L Mn  1,40-2,20 o, 590 Mrla
3HaYeHNs, NepBbIM Ha3HaYeHNe KOTOPOro ABNAETCS Si- 0,30-0,65 5 40%
cBapKa NMTLS 1 NpoKaTa na xpomo-Hukenesbix oka- | AWS AS.9:ER309L | Cr - 23,0-25,0 KCV: s
NVHOCTOMKMX cTanei Tuna 20X23H13, 20X23H18 Ni - 12,0-14,0 200 Dx/cm? npu +200 C
1 UM aHarorMYHbIX, 3KCMNYaTUPYIOLLMXCS NpU TeM- P max0,030 163 [hx/cm? npu -60 ?
nepatypax ao 1000°C. Mo cBOMM CBOWCTBAM W Ha- S max0,020 113 Ix/em? npu -110°C
3HayeHuto oH 6nmsok k OK Tigrod 309LSi, HO pe-
KOMEHIyeTCsl K NPUMEHEHMIO, KOFAa MOBbILLIEHHOE
cofepaHne KpeMHUs SBMSETC HexenaTenbHbIM.
Hanpumep, korga npu csapke CyLIecTBYeT MOBbl-
LIEHHAas ONaCHOCTb 0B6Pa30BaHIIS FOPAYMX TPELLVH.
CopepxxaHne eppuTHOM asbl B HamnnaBieHHOM
MeTanmne B UCXOAHOM MOCHe CBapKM COCTOSIHWN CO-
ctaenset ~5,5% (FN ~10).
Bbinyckaemble gnameTpsl: oT 1,6 4o 3,2 Mm
OK Tigrod 310 EN ISO 14343-A: C 0,08-0,15 o, 390 MMa
HepaBetoLuuii CBapoYHbIit NpyTok, npeaHasHaven- | WV 25 20 Mn  1,40-2,20 o, 590 Mrla
HbIN NS CBapKW B YXCTOM aproHe UM rennu, a Tak- Si- 0,30-0,65 5 43%
e B aproH-renueBbIx CMecsix Tskeno HarpyxeHHbix | AVVS AS.9: ER310 Cr  25,0-27,0 KCV: i
VM3OEeNNii N3 XapOMPOYHLIX OKANMHOCTONKUX CTanei Ni 20,0-22,0 219 [bx/em? npu +20° C
na 25%Cr-20%Ni, Takux kak 20X23H18, AISI 310 g 23 8828 75 Ox/cm? npu -196°C
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4.3.3. MMpyTKM CNNOLWHOIro cevyeHns Ans AyroBom CBapku B 3alUMTHbIX ra3ax HennaBAwWMMCS
3MeKTPOAOM pa3HOPOAHLIX CTarier, HansliaBku NepexoaHbIX CII0EB U CBapKU cTaneun

C OrpaHM4YeHHOW CBapMBaeMOCTbIO.

HannaBKM NepexodHbIX CIOeB Mpu CBapke M3genui us
OBYXCINOWHBLIX CTanen nnakMpoBaHHbLIX BbICOKOMNErmpo-
BaHHbIM crnoem Tuna 03X18H9, 12X18H10T, AISI 304L,
321 1 M aHanoruyHbix. o CBOMM CBONCTBaM U Ha3Ha-
YeHuto oHa 6nmska k OK Tigrod 309LSi, HO pekomeHAay-
€eTCA K MPUMEHEHMIO, KOraa MOBbILEHHOE coaepXaHue
KPEMHUS ABMSIETCA HexenatenbHbIM. Hanpumep, korga
npy CBapke CyLIeCTBYET MOBbILIEHHAs OMNacHOCTb 06-
pasoBaHusa ropsymx TpelwmnH. CogepxaHue deppnTHON
¢dasbl B HannaeBneHHOM MeTanfe B WCXOAHOM nocre
cBapku coctosiHum coctaensaet ~5,5% (FN ~10).
Bbinyckaemble auametpsbl: oT 1,6 oo 3,2 mm

Mapka, onucaHme Knaccudmkaumm n Xumunueckum Tunu4Hble
ono6peHus cocTaB npyTka, % MexaHUuyeckme
cBoOMCTBa
HannaBneHHOro
meTanna
OK Tigrod 16.95 EN ISO 14343-A: C max0,20 o, 450 MrMa
HepxaBelolmii cBapOUHbIi NpyTOK, npearasHaderHbiit | VW 18 8 Mn Mn  5,50-7,50 o, 640 Mrla
ANnst cBapku aycTeHuTHbix 13% MapraHuoBUCTbIX CTa- Si- 0,60-1,20 5 41%
new (Tuna ctaneit Magdunbaa) u UX ceapku ¢ ApYruMm Cr 17,0-20,0 KCV: .
cTansmu. [laHHbIi NPYTOK Takoke MOXHO NPUMEHSTb Ans Ni- 7,0-10,0 163 [x/em? npyn +20°C
ceapku aycTeHnTHbIx Cr-Ni cTaneii, koraa K nagenuio He P max0,030
npeabsaBnsioTcs Tpebosanmus no croiikoctn k MKK, Ha- S max0,020
MAaBKV MEeXaHWYeCKU YNPOYHSAEMbIX KOPPO3UOHHOCTOA-
KMX CITOEB M CBApPKX CTarnen ¢ orpaHMYeHHOW CBapuBa-
eMOCTbl0. HesHauuTenbHoe KONMYecTBO PaBHOMEPHO
pacnpefeneHHoro deppuTa Mo3BOMAET SKCMMyaTupo-
BaTb M3enusl, CBapeHHbIe JAHHOW NPOBOMOKON, B HEO-
KMCMNTENbHBLIX Cpeaax npy NOBbILLEHHbLIX TEMMepaTypax
6e3 OnaceHVsi OXPYNUMBAHWSI CBAPHbIX LUBOB, a BbICO-
koe cogepxaHue Mn [genaer HannaBNeHHbI MeTans
HEUYYBCTBUTENbHLIM K OBPa30BaHMIO FOPSYUX TPELLMH.
MoBbILLIEHHOE CofepKaHNe KPEMHUS YryyllaeT CBapoY-
HO-TEXHOJIOTNYECKE XapaKTePUCTUKM, TaKUe KaK CMau-
BaeMOCTb CBapmBaeMbix Kpomok. Coaepxanue cepput-
HOW chasbl B HANMaBneHHOM MeTarnne B UCXOAHOM rnocre
cBapku coctosiHum coctaenset ~0% (FN ~0).
Bbinyckaemble anametpsbl: oT 1,6 oo 3,2 mm
OK Tigrod 309LSi EN ISO 14343-A: C max 0,03 o, 475MIlla
HepaBeloLumii CBapouHbIii NPYToK ABOIHOMO HasHave- | WV 23 12 LSi Mn  1,40-2,20 o, 635MrMa
HWSI, BTOPLIM Ha3HaYeHWeM KOTOpOro SIBMSIETCS cBapka Si. 0,65-1,00 5 32%
HI3KOYFMEPOANCTLIX 1M HU3KOMErMpoBaHHbIx KkoHcTpyk- | AVS AS.9: Cr 23,0250 KCV:
LMOHHBIX CTaneit NepnuTHOro knacca ¢ ebicokonermpo- | ER30OLSI Ni- 12,0-14,0 188 [bx/cm? npu +20:C
BaHHbIMU CTansM1 ayCTEHWUTHOTO Kracca, a Takke Ans P max0,030 188 [br/cm? npu -60 ?
HannaBKV MepexodHbIX CroeB Mpu cBapke uagenuit us | HAKC: @ 2.4 mm S max0,020 163 [ox/cm? npu -110°C
[BYXCMOWHbLIX CTaneil MnakMpoBaHHLIX BLICOKONEr1po-
BaHHbIM crnoem Tuna 03X18H9, 12X18H10T, AISI 304L,
321 1 UM aHanorn4YHbIX. HannaeneHHbIn meTann obnaga-
€T BbICOKOI1 CTOMKOCTbIO K 0BLLE KOPPO3UM, @ NOBbILLEH-
HOe CcofepXaHue KPeMHWA YIyyllaeT CBapOYHO-TEXHO-
NorMyecKre xapakTepucTUKK, Takne Kak CMaqMBaeMoCTb
cBapu1BaeMbIx KpoMok. CofepxaHie heppuTHOI dasbl B
HannaBMNeHHOM MeTanmne B VCXOAHOM Mocre CBapku CO-
cTosiHun coctaenset ~4,5% (FN ~8).
Bbinyckaemble gvametpsbl: oT 1,2 o 3,2 mm
OK Tigrod 309L EN ISO 14343-A: C max 0,03 o, 430 MMa
HepxaBelolLuii CBapoUHbIil MPyToK ABONHOrO HasHaue- | VW 23 12L Mn  1,40-2,20 o, 590 Mrla
HWSI, BTOPbIM Ha3HaYeHWeM KOTOPOro SIBMSIETCS cBapKa Si- 0,30-0,65 5 40%
HU3KOYIMEepPOANCTLIX U HU3KOMernpoBaHHbix koHcTpyk- | AWS AS.9:ER300L | Cr 23,0-25,0 KCV: i
LIMOHHBIX CTareil NepruTHOro Knacca ¢ BbICOKONernpo- Ni- 12,0-14,0 200 Lpx/cm? npu +20°C
BaHHbIMW CTamnsIMU ayCTEHUTHOTO Knacca, a Takke Ans P max0,030 163 Dx/cm? npm -60°C
S max 0,020 113 Ox/cm? npu -110°C
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WHCTPYMEHTanbHble U ApyrMe cTanu C BbICOKUM Yrre-
POA-3KBMBANEHTOM, a Takke crane C Heu3BeCTHbIM
XMMWUYECKMM COCTaBOM M UX CBApPKM C ayCTEHWUTHbIMU
cTansiMu, ocobeHHO ecrnm NocnegHne NMEeT MOMHOCTbLIO
ayCTEHWUTHYI0 CTPYKTypy. N3genve He Tpebyet npensa-
pUTENBLHOTO MOAOrPeBa W MOCNEAyLENn TepMUYECKOn
obpaboTku. OgHako crnegyet OTMETUTb, YTO Ans cTanen
C OrpaHVYEeHHOW CBapMBAEMOCTbIO TakoW BUA CBapKu
ABMSAETCH HAaMMEeHee NpeanoyTUTenbHbIM. [pyTOK Takke
npumeHseTca Ana Hannaeku B6ydepHbIX Croes nog no-
creayoLyro YNPOYHSAIOLLYIO HamnmaBKy M3HOCOCTOMKOro
Crosi 1 BOCCTAHOBUTENbHYIO HannaeKy Ha cTanu ¢ orpa-
HWYEeHHON cBapvBaeMoCTbio. CBapHbIe LBl XapakTepu-
3YHOTCA BbICOKON CTOWKOCTbIO K 06pasoBaHuO TPELLUH.
HannaeneHHbI MeTann umeeT ayCTEHUTHO-DEPPUTHYIO
CTPYKTYPY, XOPOLLO YMNPOYHSETCA XONO4HbIM AedopMu-
poBaHueM, obnagaet O4eHb BbICOKMMU MPOYHOCTHBLIMMN
CBOMCTBaMW, XOPOLUEN CTOMKOCTbIO K KOPPO3UOHHOMY
pacTpeckuBaHuio, a bnarofaps BbICOKOMY COAEPXKaHMIo
XpoMa, CTOMKOCTbIO K 0Bpa3oBaHUO OKamnuHbl Mpu Ha-
rpese ao 1150°C. OgHako CTOUT MOMHUTb, YTO AaHHbIN
Hanna.fEeHHbIN MeTann CKIOHEH K OXPYMYMBaHWMIO Mpu
HarpesaHuu Bbiwe 300°C. MexnpoxogHasa Temnepartypa
He pomxHa npesbiwatb 150°C. CogepxaHue depput-
HOW ¢ha3bl B HaNMaBneHHOM MeTanne B UICXOAHOM Mocne
CBapkun coctosdHumn coctasnseT ~25% (FN ~40).
Bobinyckaemble aunametpsl: 1,6; 2,0 n 2,4 mm

Mapka, onucaHue Knaccudmkaumm n XnmMmunueckum TunuyHble
opobpeHus cocTaB npyTKa, % MexaHu4eckue
CBOWCTBA
HannaBfeHHOro
meTanna

OK Tigrod 309MoL EN ISO 14343-A: (o} max 0,02 o, 400 MrMa
Hepxasetowmii cBapoOYHbIA MPYTOK, NpefHasHa4YeHHbIN W23122L Mn 1,20-2,00 o, 600 Mrla
ONsi CBapKW HU3KOYIMEepPOAUCTbIX M HU3KONMErmMpoBaHHbIX Si- 0,25-0,65 5 40%
KOHCTPYKLMOHHbIX CTarnen neprmTHOro kracca ¢ Bbicoko- | DNV: 309MoL Cr 21,0-23,0 KCV: .
NEernpoBaHHLIMU KVCIIOTOCTOMKUMM CTaNAMM ayCTEHUTHO- Ni 14,0-155 175 Pox/em? npu +20°C
ro Knacca nermpoBaHHbIMU MonubaeHom Tuna AlSI 316L, Mo 2,40-3,10
a Tawkke A1S HanmaBKky NepexoaHbIX CroeB Mpu cBapke P max 0,025
n3nenuii U3 ABYXCIOWHbBIX CTanen, nnakMpoBaHHbIX Bbl- S max 0,020
cokonernpoBaHHbIM crioem Tuna 18%Cr-12%Ni-2,8%Mo.
CopepxaHue epputHo asbl B HamnnaeBlieHHOM Me-
Tanne B UICXOOHOM MOCIe CBaPKM COCTOSIHUWN COCTaBnseET
~4,5% (FN ~8).
Bobinyckaemble anametpsl: 1,6; 2,0 n 2,4 mm
OK Tigrod 312 EN ISO 14343-A: C max 0,15 o, 610 MMa
HepikaBelowmii CBApOYHbIA MPYTOK, NpeaHasHaueHHbIR W299 Mn 1,40-2,20 o, 770 MMa
ONs CBapKM B YUCTOM aproHe Wnuv renuu, a takke B ap- Si- 0,30-0,65 5 20%
FOH-TENNEBLIX CMECSIX MapraHUOBUCTbIX ayCTEHUTHbIX AWS A5.9: ER312 Cr 29,5-31,5 KCV: .
cTaneii, craneii C OrpaHUYEHHON CBapUBAEMOCTbIO, Ni  8,5-10,5 63 Ox/cm? npn +20°C
TakMX Kak 3akanuBawlmnecs, OpOHeEBble, MPYXUHHbIE, P max 0,030

S max 0,020

4.4, npOBOHOKVI nopoLllKOBbIe AnA AerBOﬁ CBapkKu nnaBAawWnMcs NeKTpoaom Ha oCHOBe

BbICOKOJTermpoBaHHbIX cTtanemn.

Knaccugukauyuu HannaesieHHO20 Memarsiia 8 coomeemcmeuu co cmaHlapmom:
*ISO 17633:2010, a makxxe udeHmu4HbIlt emy EN ISO 17633:2010

ISO17633-A |: | T 1 2 3

4

ISO 17633-A — cTaHgapT, cormacHoO KOTOPOMY MPOU3BOANTCS Knaccndukaums

T — npoBoONoOKa NopoLUKoBas

1 — nHaekc, onpeaensLMin XMMNUYEeCKUIN COCTaB HanmaBleHHOro MeTarnsa B COOTBETCTBMM ¢ Tabnuuen 1A.
MexaHunyeckme CBOMCTBA HaNMNaBNeHHOro MeTanna, a Takke pexnmsl NpegBapuTenbHOro Nogorpesa 1
NnocrnecBapoyHor TepMoobpaboTKM LOMKHEI COOTBETCTBOBATL TpeboBaHMAM Tabnuubl 2A ctaHgapta ISO 17633

A5na KOHKPETHOro nHaekca npoBOJ10OKA

143




2 — VHOEKC, ONpeaensitoLnn TUM NOPOLLIKOBOW MPOBOMOKK cornacHo Tab.3A ctangapta ISO 17633

NHpekc Tvn NpoBOMOKM

R PyTunoBasi ¢ MeAneHHo KpUCTannmuayroLWwmnMes LWakom

PyTMJ'IOBaﬂ C 6bICTpO KpUctannmsyrwmnmca winakom

OcHoBHasi

MeTanonopoLukoBas

CamosawmTtHas

N|C|=E W

Mpouve

3 — vHAOeKc, onpeaensoLwWwmnin CocTaB 3alUTHOMO rasa U MMeLnin 0003Ha4YeHNe NOAEHTUYHOE Kraccudukauum
npuHsTon ctangaptom ISO 14175:2008 «Matepuansl cBapouHble. [a3bl U ra3oBble CMECKU A CBapku NiaBlieHNneM U
POLCTBEHHbIX MpoueccoB» (knaccudukaumio ra3os cM. B pasgerne 1.2. «[TpoBOMoKM CMOWHOIO CEYEHNUS AN OYroBow
CBapKK B 3aLLMTHbIX razax nnaBsLLMMCs 3NeKTPOAOM YIMepPOaNCTbIX U HU3KOMNErMpoBaHHbIX cTanen» Ha cTp. 31).
WckntoveHne nugekc N — 6e3 3awmutHoro rasa

4 — viHekc, onpeaensoLwwnii NPOCTPaHCTBEHHbIE MONOXEHWS CBapPKX, AN KOTOPbIX NpegHa3HavYeHa nopoLuKoBas
npoBosoka cornacHo Tab.4A ctangapta ISO 17634

MHpekc MonoxeHwne LWBOB Npu cBapke
1 Bce (PA, PB, PC, PE, PF, PG)
Bce, kpome BepTukansHoro ceepxy BHu3 (PA, PB, PC, PE, PF)

HwxHue CTbIKOBbIE LUBLI, HUXHME B Nogoyky u B yron (PA, PB)

HwxHee (cTbikoBble 1 Banvkosble Wwebl) (PA)

albhWODN

HwXHVe CThIKOBbIE LUBbI, HYXKHUE B IO0YKY M B YTor, BepTuKarnbHbI cBepxy BHU3 (PA, PB, PG)

* SFA/AWS A5.22/A5.22M:2012 (mosibKo Onsi ¢hsiloCOHarosIHeHHbIX MPO8OJIOK)
AWSA522 |: | E |1 |T|2|-|3

AWS A5.22 — ctaHgapT, cornacHo KOTOPOMY MPOM3BOAMTCS Krnaccudukaums

E — nposonoka anekTpoaHas

1 — nHOekc, onpeaensiomin XMMNUYEeCKMUIA COCTaB HanMaBeHHOro MeTanna B COOTBETCTBMM ¢ Tabnuuen 1
craHgapta AWS A5.22.

T — doritocoHanonNHeHHas NPOBOSIOKa NOPOLLKOBast

2 — nHOekKc, onpeaensitoLnn NPOCTPaHCTBEHHbIE NOMNOXEHUsST CBApKX, AN KOTOPbIX NpegHa3HayYeHa NpoBOokKa.
0 — AN HUXXHEro NOoNoXeHus
1 — BCenosnumoHHas

3 — MHAOeKc, onpeaensLLINA pof Toka 1 NONSAPHOCTb, HA KOTOPOW BbIMOMHSAETCS CBapKa M TUMN 3aLUMTHOrO rasa
B COOTBETCTBUM C Tabnuuen 1 ctaHaapta AWS A5.22.

* SFA/AWS A5.9/A5.9M:2006 (monbKo Osisi MemaJsionopouwKoebiX MpoeosioK)

AWS A59 |: EC| 1

AWS A5.9 — ctaHgapT, cornmacHo KOTOpOMY MPOU3BOAMTCS Knaccudukaums

EC — nopoluKkoBasi Ui KOMMNO3MTHas MaBsLLiascs NprMcagoYHast MPOBOMOKa UK NPUCaA0YHBIA NMPYTOK

1 — nHOekc, onpeaensoLWnn XMMUYECKUIA COCTaB HanaBneHHoro MeTansa B COOTBETCTBMM C Tabnuuen 1

ctaHgapta AWS A5.9.

4.4.1. NNpoBONOKK NOPOLLKOBbIE AFIsl AYFrOBOM CBapKuU NMaBALWMMCA 3NEeKTPOAOM
BbICOKONErmpoBaHHbIX KOPPO3MOHHOCTOMKUX CTarnemn.

Mapka, TMn HanonHUTens, onucaHue

Knaccudmkauum
1 opgo6peHus

TunuyHble CBOMCTBA HaNfaBNeHHOro MeTanna

BbICOKMM COAEpXXaHMeM aproHa W3Aenun, akcnnyatu-
pylomxcst npu Temneparypax ot -196 go 350°C u3
KOPPO3NOHHOCTOMKMX XPOMOHWMKENEBbIX CTanen Mapok
03X18H10, AISI 304L, a Takke kapbugocTtabunmampo-
BaHHbIX cTanen mapok 08X18H10T, 321, 347 n um no-
[OGHBIX, Korda K MeTanny LBa NpeabaBnstoTCs XecT-
kne TpeboBaHWA MO CTOMKOCTU K MEXKpUCTanmimMTHOM
KOppO3uK.

Tok: = (+)

lMpocTpaHCTBEHHbIE NOMNOXEHNSA NPU CBapKe:

1, 2 (3, 4, 6 ycnosHo)

Bbinyckaembivi gnametp: 1,2 mm

XumMunyecknn | 3alUTHbLIN MexaHu4yeckue

cocTas, % ras cBoOMCTBa
FILARC PZ6166 ENISO 17633-A: |C max 0,03 | M12 (98%Ar | Mocne
Tun — meTanonopoLukoBas T134MM122 Mn 1,20 +2%C0,) TepM006°pa60TKV|
BbICOKOMPOW3BOANTENBHAS METANOMNOPOLLKOBAs ras3o- Si 0,70 v 580-600°C, 8 yac
3alLMTHas NPOBONOKA ABOVHOrO HasHavenns. Mepeoe | AWS AS.9: cr 13,0 M13 (98%Ar | o, 2570 Mrla
— cBapKa, NPeanouTUTENbHO B HkHeM nonoxeHuy, B | EC4T10NIMo Ni 4,50 +2%0,) o, 2760 Mrla
APrOHOBLIX CMECSX C BLICOKAM CofepaHnem aproa | (YCTOBHO) Mo 0,50 5 =215%
M3nenuil M3 eppUTHLIX U EPPUTO-MAPTEHCUTHBIX P max0,025 KCV: i
craneit Tuna 12% Cr-4,5% Ni-0,5% Mo. XapakTepHbim S max0,025 263 [hr/cm? npu +20°C
NPUMEPOM e MPUMEHEHWS SIBMSIETCS W3roTOBMeHUe 250 [/em? npu +20°C
06opyaA0BaHMs ANs TMAPO3HEPrETUKM, NOBEPKEHHOTO
KaBUTALIMOHHO 3pO3nN.
Tok: = (+)
MPOCTPAHCTBEHHbIE MOMOXKEHMUS NPY CBAPKE:
1,2 (3, 4, 6 ycrnoBHO)
Bbinyckaembin guametp: 1,2 Mm
OK Tubrod 15.30 ENISO 17633-A: [C  max 0,03 | M12(98%Ar |0, 2320 MMa
TUN — METaNONOpOLIKOBaS T199LMMI32 |[Mn 130 [+2%CO) |o, >515Mrla
BbICOKOMPOW3BOANTENLHAS METANOMNOPOLLKOBas ra3o- Si 0,70 v 5 =237%
3aLMTHAs NMPOBOMOKA C MOHWWKeHHbIM copepxatnem | AVS AS.9: Cr 19,0 M13 (98%Ar | KCV: i
yrnepoaa, npeHasHadeHHast ans ceapku npepnouty- | EC308L Ni 9,5 +2%0,) 288 [hr/cm? npu +ZO°C
TernbHO B HUKHEM MOMOKEHUN B aproHoBbIX cMecsix ¢ | (YCTOBHO) g 2:?{ 8822 240 [hx/em?® npn -196°C

MHpoekc 3alMTHbIN ra3 Pop Toka 1 nonapHocTb MpumevaHue

1 100% CO, MOCTOSIHHbIN, obpaTHas (DC+)

3 HeT NOCTOSHHbIN, 0bpaTtHas (DC+) NPOBOSIOKa camo3allnTHas

4 Ar (ocHosa) + 20-25% CO, | noctosHHbIN, obpaTHas (DC+)

5 100% Ar NoCTOsHHBINA, Npamas (DC-) | Tonbko B kKOMOUHaLWM ¢ MHAeKcoM R Ha nosvumm 1 (nopoLukosas
MPOBOIIOKa MPUMEHSIETCS B Ka4ECTBE NPYUCaZ04HOr0 NpyTKa npu

CBapKe HeMnnaBsLLMMCS 3reKTPOaAOoM)
G He OroBOpPEeHO He OroBOPEHO
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MapKa, TN HaNoNHUTensA, onucaHue

Knaccudmkauum
1 ono6peHus

TunnyHbIe CBOMCTBA HaNNaBfieHHOro MeTanna

MapKa, TN HAaNoJfIHUTens, onucaHune

Knaccudukauumm
M opobpeHus

Tunu4yHble CBOMCTBA HanMaBNeHHOro metanna

Xumnyeckun | 3alUTHbIN MexaHuyeckue
cocTtaB, % ras cBoMCTBa

Shield-Bright 308L ENISO 17633-A: | C max 0,04 | C1 o, 410 MMNa
Tun — pyTunosas T199LPC12 Mn 1,20 (100%COQO,) | o, 580 Mrla
BcenosnumoHHas (KpoMe BepTUKanu Ha cryck) pyTu- Si 0,90 | nwm 5 44%
oBasi ra3o3alLMTHas NOPOLLKOBasi MPOBOMOKA C MOHU- ENISO 17633-A: Cf 19,0 M21 (80%Ar | KCV: .
YKEHHbIM CoAepXaHWeM yrnepoaa, npegHasHadeHHas T199LPM212 | Ni 10,0 +20%CO0,) | 88 [hx/cm? npu -20 C
ANsl CBApKW B YMCTON yrrekucrioTe (6e3 onaceHust Ha- P~ max0,030 40 fpx/em? npn -101°C
yrnepaxuBaHus HanmnaBneHHOro MeTanna, u kak cnea- AWS A5.22: S max 0,025
CTBUWE, NOTEPU CTOMKOCTU K MEXKPUCTaNIUTHOM KOPPO- E308LT1-1
3Un) 1 cTaHgapTHOM aproHoBon cmecu M21 mnagenui,
KCnnyaTupyroLmxcsa npu Temnepartypax go 350°C us AWS A5.22:
KOPPO3MOHHOCTOMKMX XPOMOHUKENEBBLIX CTarnen Mapok E308LT1-4
03X18H10, AISI 304L, a Takke kapbugoctabunmusmnpo-
BaHHbIX cTanen mapok 08X18H10T, 321, 347 n um no- | ABS: E308LT1-1
[O6HbIX, KOrAa K MeTanny LBa NpeabsBnSOTCSA XeCT- | (3aLMTHbIA
kne TpeboBaHMsA MO CTOMKOCTW K MEXKpucTannutHou | ra3 C1)
Koppo3un. beicTpo TBepaetowmii Wwnak BenukonenHo | DNV: 308L
yOEPXUBaET CBapO4HYl0 BaHHy B MOOOM NpOCTpaH- | (3aLMTHbIA
CTBEHHOM TMOMOXEHWUMW, MPN 3TOM CKOPOCTb Hannaeku | ra3 C1)
3HAUUTENBHO BbILLE, YEM Y LUTYYHbIX 3MEKTPOAOB UMW | MPOM3BOACTBa
cnnowHon nposonoku. Lnak otgensietcs cam, nubo | KOxHasi Kopest
npy MNOMOLUM He3HaYMTENbHbIX MaHunynsumn, octas- | LR: 304L
nsas nocne cebst YACTbIN NIOCKWIA LWOB C XOPOLLUMM MPO- | (3aLLUMTHbIA
BapOM W NnaBHbIM NEPEXOAOM K KpOMKam OCHOBHOrO | ra3 C1)
MaTtepuana. B oTnuumne oT crnnoLHbIX NPOBOMOK, OHA | NPOU3BOACTBA
He TpebyeT NpMMEHEHUs1 LOPOroCTOALLMX CBAapPOYHbIX | KOxHasi Kopest
BbINnpsMuTENen, nogaepxusatowmx pexum MIG-puls
1 He 0bpa3syeT KpeMHUeBbIX OrisiLek. CBapKy Heobxo-
OVIMO BbIMNOSHATL YITIOM Ha3ag, OTTECHSS LUMakK B XBO-
CTOBYIO YacCTb BaHHbI. He pekomeHayeTcss NPUMEHSITb
[OaHHYH0 NPOBOIIOKY Ars1 CBapKN HEGOMbLUMX TOMLLMH.
Tok: = (+)
[MpocTpaHCTBEHHbIE NONOXeHUst Npu ceapke: 1,2, 3,4, 6
Bbinyckaembit gnametp: 1,2 MM
Shield-Bright 308L X-tra EN ISO 17633-A: | C max 0,04 | C1 o. 410 Mrla
Tun — pyTunoeas T199LRC13 Mn 1,40 (100%COQO,) | o, 580 Mrla
BbICOKOMPOM3BOANTENbHAS BEPCUS MOPOLLKOBOW Mpo- Si 0,90 | wnm 5 40%
Boroku Shield-Bright 308L ¢ meanenHo Teepaetowmm | EN 1ISO 17633-A: | Cr 19,6 M21 (80%Ar
LUITaKkoM, NpeaHa3HaYeHHas Ans aHanormyHbIX Lenewn, T199LRM213 | Ni 9.9 +20%CO0,)
HO CBapKa 1 HarnnaBKa BbIMOMHSAETCS TOMbKO B HUXKHEM P max 0,030
nonoxennn. Mposorioka npeactasnser Hambonblmin | AVS AS.22: S max0,025
WHTEpeC AnS CryyaeB, Korga K BHELUHEMY BuAy LUBa E308LT0-1
NpeabABNSOTCS MakcMManbHO BbiCOKME TpeboBaHMS.
Tok: = (+) AWS A5.22:

E308LT0-4

MpocTpaHCTBEHHbIE NOMOXEHUS Npy cBapke: 1, 2
Bobinyckaembii gnametp: 1,2 MM

ABS: E308LT0-1
(3awmTHBLIV ra3
C1)

DNV: 308L
(3aLMTHBIN
raz C1)
npov3sogcTea
KOxHas Kopes
LR: 304L S
(3aLUMTHBIN

raz C1)
npov3sogcTea
KOxHas Kopes

XumMmunuyeckun | 3alUTHLINA MexaHuuyeckue
cocTtaB, % ras CBOMCTBA
OK Tubrod 15.31 ENISO 17633-A: |C  max 0,03 | M12(98%Ar | . 2320 Mla
Tun — MeTanonopoLukoBas T19123LM Mn 1,30 +2%CO,) o, 2515Mrlla
BbicoKonpon3soauTenbHas MetanonopoLukosas raso- | M13 2 Si 0,70 | wm 5 235%
3alUMTHas MPOBONOKa C MOHWXEHHBIM CoAepXaHuem C_r 18,0 M13 (98%Ar | KCV: .
yrrepona, npenHasHadeHHas ans ceapku npeanouty- | AWS AS.9: Ni 12,0 +2%0,) 288 [hr/cm? npu +20° C
TENIbHO B HWDKHEM TMOSIOKEHUM B aproHOBbIX CMECSsIX EC316L Mo 2,80 250 x/em? npu -60 C
C BBICOKMM COmepXaHMeM aproHa uagenmii, akcnny- | (YCTOBHO) P max0,030 240 [or/cm?® npn -196°C
atupyowmxes npu Temnepartypax ot -196 go 350°C S max 0,025
M3 KUCIOTOCTOMKUX KOPPO3UOHHOCTOMKUX XPOMOHMU- | DNV: 316L
KenbMonmoaeHoBblx cTanen Mapok 02X17H11M2, | LR: 316L S
08X17H13M2T, 10X17H13M3T, AISI 316L, 318 u um
aHanorMyHbIX, a TaKkke XPOMOHWKENEeBbIX cTanen ma-
pok 03X18H10, 08X18H10T, AISI 304L, 321, 347 u
UM NopoGHbIX, Koraa K MeTansly LWBa NpeabsBnsoTcs
»KecTkme TpeboBaHs Mo CTOMKOCTU K MEXKPUCTannT-
HOW KOppPO3nK.
Tok: = (+)
MpocTpaHCTBEHHbIE NOMOXEHNS NMPY CBapKe:
1, 2 (3, 4, 6 ycrnoBHO)
Bbinyckaemble auameTpbl: 1,2 1 1,6 Mm
Shield-Bright 316L ENISO 17633-A: |C  max 0,04 |C1 o, 450 MMNa
Tun — pyTunoBas T19123LP Mn 1,30 (100%CO,) |o, 580 MMNa
BcenoavumoHHas (kpome BepTukany Ha cnyck) pytu- | C12 Si 0,60 | nm 5 40%
noBas razosalluTHas NnopoLLKOBasi MPOBOMOKA C NOHW- Cr 18,5 M21 (80%Ar | KCV: s
XEHHbIM CoAepXXaHUeM yrrnepoaa, npeaHasHadeHHas ENISO 17633-A: | Ni 12,0 +20%CO,) |81 Dx/cm® npu -20 Co:
[iNS CBAPKU B YMCTOI yrmekucroTe (6es onacenus Hay- | 1 19 123LP Mo 2,70 53 [x/em? npu -101°C
rmepaxuBaHusl HanmnaeneHHoro MeTanna, v kak cneg- M212 P max0,030
CTBWE, NOTEPU CTOMKOCTMN K MEXKPUCTANIMTHON KOPPO- S max0,025
31K) 1 CTaHOAPTHOW aproHoBol cmecn M21 nagenuin, AWS AS5.22:
aKcnnyaTmpyowmxca npu Temnepatypax go 350°C E316LT1-1
M3 KWUCNOTOCTOMKMX KOPPO3UOHHOCTOMKMX XPOMOHU-
KenbMonubaeHoBbix cTtaner mapok 02X17H11M2, é\é\%f_‘fﬁf

08X17H13M2T, 10X17H13M3T, AISI 316L, 318 u nm
aHarnornyHbIX, a Takke XPOMOHUKENEBbLIX CTanen ma-
pok 03X18H10, 08X18H10T, AISI 304L, 321, 347 un
UM NoJo6HbIX, KOrga K MeTanmny LBa NpeabaBnstoTcs
XecTkne TpeboBaHUsi MO CTOMKOCTW K MeEXKpucTarn-
NNTHON KOpPpPO3uWU. BbICTPO TBeEpAerWwnA Wak Be-
NKONENHO YOEPXKMBAET CBAapOYHYI0 BaHHY B NOOOM
NMPOCTPAHCTBEHHOM MOMOXEHUW, MPU 3TOM CKOPOCTb
HannaBKy 3HAYUTENBbHO BbILIE, YEM Y LUTYYHbIX dreK-
TPOOOB MMM CNMOLWHON NpoBoroku. LLnak otgensercs
cam, nMMbo Npy NOMOLLM HE3HAYUTENMBHBIX MaHUMYIS-
LM, ocTaBnsas nocrne ceds YMCTbIN MIIOCKUNA LLIOB C
XOPOLLUMM MPOBapoOM M MMaBHbIM NEPEXOAOM K KPOM-
KaM OCHOBHOro martepuara. B otnvyme oT cnnoLHbIx
MPOBOIOK, OHa He TpebyeT NPUMEHEHUsT 4OPOrocTos-
LMX CBApOYHbIX BbIMPSMUTENEW, MOAAESPXKMBAIOLLMX
pexum MIG-puls 1 He obpadyeT KpeMHUEBbLIX OnsLLEK.
CBapKy HeobxoamMMo BbIMOMHATL YITIOM Ha3af, oTTec-
HSA LWNak B XBOCTOBYH YacTb BaHHbI. He pekomeHay-
eTCA MPUMEHATb AaHHYH MPOBOSIOKY Af1si CBApKU He-
OOonbLUNX TOMNLLWH.

Tok: = (+)

MpocTpaHcTBEHHbIE MONOXEHWA Npu cBapke: 1,2, 3,4, 6
Bbinyckaembin auameTp: 1,2 Mm

ABS: E316LT1-1
(3aWmnTHBIA
raz C1)

BV: 316L
(3aWmnTHBINA
raz C1)
npoun3BoacTea
KOxHasa Kopes
DNV: 316L
(3aWmnTHBIA
raz C1)
npoun3BoacTBa
KOxHasa Kopes
LR: 316L
(3aWmnTHBIA
raz C1)
npoun3BoacTea
KOxHasa Kopes
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MapKa, TN HaNoNHUTensA, onucaHue

Knaccudmkauum
1 ono6peHus

TunnyHbIe CBOMCTBA HaNNaBfieHHOro MeTanna

Xumuueckun
cocTtaB, %

3awmTHbIN
ras

MexaHuuyeckune
cBoMcTBa

Shield-Bright 316L X-tra

Tun — pyTunoBas

BbicokonpounssoautenibHas Bepcusi MOPOLLUKOBOW Mpo-
Bonoku Shield-Bright 316L ¢ meaneHHo TBepaeloLLmUM
LUnakoM, NpegHasHavyeHHasi 4Ans aHanornyHbIX Lenen,
HO CBapKa W Hanmnaeka BbINOMHAETCS TONbKO B HUXKHEM
nonoxeHun. MNpoBonoka npeactaBnseT HanbonbLIWK
WHTEpEC Ans CryyaeB, Koraa K BHELUHEMY BuUAy LUBa
npeabsBNSTCA MakcMarbHO BbICOKME TPeboBaHMs.
Tok: = (+)

[MpocTpaHCTBEHHbIE NOMNOXEHWUS Npu cBapke: 1, 2
Bbinyckaembit gnametp: 1,2 MM

EN ISO 17633-A:
T19123LR
C13

EN ISO 17633-A:
T19123LR
M21 3

AWS A5.22:
E316LT0-1

AWS A5.22:
E316LT0-4

ABS: E316LT0-1
(3awmTHbI ra3 C1)
DNV: 316L
(3aWwmTHbIN

raz C1)
npov3BoaACTBa
OxHasn Kopesi
LR: 316L
(3awmTHbI ra3 C1)

C
Mn
Si
Cr
Ni
Mo
=]
S

max 0,04
1,30
0,60
18,5
12,0
2,70

max 0,030

max 0,025

C1
(100%CO,)

mnnm

M21 (80%Ar
+20%CO0,)

o, 450 Ma
o, 580 Mra
5 36%

MapKa, TN HAaNoJfIHUTens, onucaHune

Knaccudukauumm
M opobpeHus

Tunu4yHble CBOMCTBA HanMaBNeHHOro metanna

Shield-Bright 2307

Tun - pytunosas

BcenosnumoHHasa (kpome BepTMKanu Ha Cryck) pyTu-
noBas rasosalyuTHas NopoLUKoBasi NPOBOMOKa npea-
Ha3HayeHHas Ans CBapKkv B CTaHOAPTHOW aproHOBOW
cmecn M21 n3genuin us ayCTeHUTHO-DEPPUTHBIX (ay-
NMEKCHbIX) CTanen MOHWKEHHOro NermposaHus Tvuna
08X22H6T, S32001 (W.Nr 1.4482), S82011, S32101
(W.Nr 1.4162), S32202 (W.Nr 1.4062), S32304
(W.Nr 1.4362) n um aHanornyHbix. Ee MoxHoO Tak-
Xe npumeHdaTb Anga cBapku ctann S32003, ecnu fo-
nyckaeTcs Hebonbluoe pasnuyine B KOPPO3MOHHOM
CTOMKOCTW OCHOBHOIO W HarmnaefieHHOro MeTannoB U
W.No 1.4655, kpome cnyyaes, korga Tpebyetcs ne-
rmpoBaHne Cu. HannaeneHHbI MeTann XxapakTe-
pu3yeTcs [OCTaTOMHO BbICOKMMMU MPOYHOCTHBIMU 1
nnacTM4eckMMmn CBOMCTBaMW B COMETaAHUM C YOOBMET-
BOPUTENBbHOM KOPPO3UOHHOW CTOMKOCTHID. OCHOBHbI-
MU 0BnacTaMun U3 NPUMEHEHNS SBMATCS NPOU3BOA-
CTBO OMNPECHUTENbHBLIX YCTAHOBOK, TpybonpoBodos,
KOHTEMHEPOB M XpaHWUnuL, OIS arpecCuBHbIX Cpes,
3aTBOPOB 1 3aBWXeK. BbICTPO TBEpAEOLLMI LWnaK Be-
TIVKONENHO YAEPXMBAET CBApPOYHYHO BaHHY B to6oM
NPOCTPaAHCTBEHHOM MOMOXEHUW, MPU 3TOM CKOPOCTb
HanmnaBKy 3HAYNTENMBHO BbILLE, YEM Y LUTYYHbIX SreK-
TPOAOB UNK CnroLuHon nposornoku. LLnak otaensercs
cam, MMBo Npu NOMOLLN HE3HAYUTENbHBLIX MaHUMYNsA-
UM, ocTtaBnsas nocne cebs YMCTbIA MIOCKUA LLIOB C
XOPOLLUUM MPOBapoOM M MaBHbIM NEPEXOAOM K KPOM-
KaM OCHOBHOro Matepuana. B otnuyve ot cnnoLHbIX
NPOBOMOK, OHa He TpebyeT NpMMEHEeHNs JOPOrocTos-
LUMX CBAPOYHbIX BbINPAMUTENEN, NOAAEPKMBAOLLMX
pexum MIG-puls n He obpasyeT KpeMHMEBbIX bridLek.
CBapky HeobxoaMMO BLINOMHATL YITMOM Ha3ag, oTTec-
HSIA LWNaK B XBOCTOBYIO YacTb BaHHbI. He pekomeHay-
eTCA NPUMEHATb AaHHYI0 MPOBOSIOKY ANs CBapKW He-
O0nbLUMX TOMLLUMH.

Tok: = (+)

MpocTpaHcTBEHHbIE MONOXEHWs Npy cBapke: 1,2, 3,4, 6
Beinyckaembivi gnametp: 1,2 mm

EN ISO 17633-A:
T237NLP
M21 2

C
Mn
Si
Cr
Ni
N
P
S

max 0,04
1,00
0,65
23,5
7,50
0,15

max 0,030

max 0,025

M21 (80%Ar
+20%CO0,)

o, 626 MMa

o, 774 MMa

o 33%

KCV:

79 Ox/cm? npn -30°C

XumMmunuyeckun | 3alUTHLINA MexaHuuyeckue
cocTtaB, % ras CBOMCTBA
OK Tubrod 14.27 EN SO 17633-A: | C max 0,04 | C1 o, 637 Mlla
Tun — pyTunoBas T2293NLP Mn 1,00 (100%CQO,) |o, 828 Mla
BcenoanuyoHHas (kpome BepTukanu Ha cnyck) py- | C12 Si 0,90 | um 5 26%
TUNoBasi ras3o3alutHasi MOPOLUKOBas MPOBOJIOKA, C_r 22,6 M21 (80%Ar | KCV: .
npegHasHavyeHHasi Ans CBapky B YMCTOW YrneKucro- ENISO 17633-A: | Ni 9,0 +20%C0,) | 259 iw/em? npyn -20°C
Te W CcTaHgapTHOW aproHoBown cmecn M21 nagenun T2293NLP Mo 3,00
N3 ayCTEHUTHO-(PEPPUTHBIX (CTAHAAPTHLIX AynneKc- M212 N 0,15
HbiX) cTaneit Tina 22%Cr-5%Ni-3%Mo-N, Takux P max0,030
kak 08X21HBM2T, 02X22H5AM3, S31803, 532205, | AWS AS.22: S max0,025
W.Nr 1.4462 1 UM aHanornuHbix. Ee MoxHo Tawke | E2209T1-1
NPUMEHATL ANS CBapKM «OHOMKETHBLIX» AYNIEKCHbIX
cTanemn, Kpome criyvyaeB, korga nerupoBaHue Mo AWS AS5.22:
MOXET OTpuLaTeNbHO CKa3aTbCs Ha KOPPO3UOHHOM E2209T1-4
CTOVKOCTU. [aHHyl0 MPOBOSIOKY MOXHO Takxke npu-
MEHSATb ANS CBapKW AynnekCHbIX ctanen ¢ Huskoy- | HAKC: @ 1.2 mm
rMepoAMCTBIMU  KOHCTPYKUMOHHBbIMK  cTansmu. Ha-
nnaBneHHbIN MeTann xapaktepusyeTtca Bbicokumu | ABS: E2209 T1-1
NPOYHOCTHBLIMU U NNAaCTUYECKMMU CBOWCTBaMU B cO- | 1 E2209 T1-4
YeTaHWUM C XOPOLLIEN KOPPO3UOHHON CTONKOCThLIO. Kpu- | DNV: gns cBapku
TMyeckas Temnepartypa NUTTUHIOBON KOPPO3UW Y Ha- | AyMNeKCHbIX
nnaenenHoro metanna (Critical Pitting Temperature) | cranen
CTP=30°C, a akBuBaneHT conpotmensiemoctn nut- | GL: 4462
TuHrosow kopposumn (Pitting Resistibility Equivalent) | (3awutHbIln ras
PRE = %Cr + 3,3%Mo + 16%N npumepHo paseH 35. | M21 n C1)
OcHOBHbIMM 0bnacTsaMu u3 npumeHeHus sBnsoTces | LR: ana ceapku
NPON3BOACTBO TEXHONOrMYecKoro obopyaoBaHust Ans | AynnekcHbIX

LIeNsono3HO-0yMaXXHON NPOMBILLIIEHHOCTU U MOPCKMX
nnatcopm Ans o6paboTkn 1 TPaHCNOPTUPOBKN Hed-
T 1 rasa. lnak otgensietcs cam, 6o nNpu NOMoLLM
He3HaYuTeNbHbIX MaHWNynauuin, OocTaBnsAs nocrne
cebs YACTbIN MIOCKUIA LLIOB C MaBHLIM NEPEX0aoM K
KpoMKam OCHOBHOro matepuarna. CBapky Heobxoaumo
BbIMOMHSATL YINIOM Ha3az, OTTECHSIS LLUMNakK B XBOCTOBYHO
4YacTb BaHHbI. YenbHoe TENNOBMNOXEHNE CrneayeT Bbl-
nepxueatb B gnanasoHe 0,5-2,5 k[x/Mm, a mexnpo-
xogHyto Temnepatypy He Bbiwe 150°C. CogepxaHue
deppuTHON (hasbl B HaNMaBneHHOM MeTanne B UCX0o4-
HOM focne cBapku cocTosiHuM coctaensieT 25...30%
(FN 35-40).

Tok: = (+)

[MpocTpaHCTBEHHbIE NONoXeHus npu ceapke: 1,2, 3,4, 6
Bbinyckaembin guametp: 1,2 Mm

crtanenn ¢ C-Mn
nernpoBaHHbIMU
KOHCTPYKLMOH-
HbIMU CTanAMM
(3aWwmnTHBIV ra3
M21)
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MapKa, TN HaNoNHUTensA, onucaHue

Knaccudmkauum
1 ono6peHus

TunnyHbIe CBOMCTBA HaNNaBfieHHOro MeTanna

Xumuueckun
cocTtaB, %

3awmTHbIN
ras

MexaHuuyeckune
cBoMcTBa

OK Tubrod 14.28

Tun — pyTunoBas

BcenosuumoHHas (Kpome BepTUKanu Ha Cryck) pyTu-
noBasi raso3allMTHasi MOPOLLKOBAsi NPOBOMOKa, Npea-
Ha3HayYeHHasi Ans CBapkuM B CTaHOApPTHOW aproHOBOW
cvecn M21 msgenuii M3 BbICOKOMPOYHbBIX ayCTEHUT-
HO-(beppuTHBIX  (CynepaynfekcHbIX) cTaner Tuna
25%Cr-7%Ni-4%Mo-N, Takmx kak SAF 2507 (S32750,
W.Nr 1.4410), Zeron 100 (S32760, W.Nr 1.4501),
S32550 (W.Nr 1.4507), DP3W (S39274) n um aHano-
rMYHbIX. E€ MOXHO Takke NPUMEHSITL 1St CBapKu CTaH-
OapTHBIX OyNIeKCcHbIX cTanei. HannasneHHbI MeTann
XapaKTepU3yeTcsi O4YeHb BbLICOKMMU MPOYHOCTHBLIMM
M NNacTM4yeckuMn CBOMCTBAMU B COYETAHWUM C OYEHb
BbICOKON KOPPO3MOHHOW CTOMKOCThI. Kputnyeckas
Temneparypa NUTTUHIOBOW KOPPO3UW y HamnnaBreHHo-
ro metanna (Critical Pitting Temperature) CTP=60°C,
a 9KBMBAmEHT COMPOTMBIISIEMOCTM NMUTTUHIOBOW KOp-
po3sumn (Pitting Resistibility Equivalent) PRE = %Cr +
3,3%Mo + 16%N npumepHo paBeH 43. OCHOBHbIMU
obrnactsiMm ee NPUMEHEHUS SIBMSOTCA NPOU3BOACTBO
TSKENO Harpy>KeHHOro TEXHOMormyeckoro obopynosa-
HUS NSt LEnnono3Ho-0yMaXKHOW MPOMBbILLNEHHOCTU
M nefoBas 3aliyMTa MOPCKMX HEeTSHbIX M ra3oBbIX
nnatgopm. bbICTpo TBepAeoWNA LINaKk BENNKONENHO
yOEPXKMBAET CBAPOYHYHO BaHHY B JOOOM MpOCTpaH-
CTBEHHOM MOJIOXKEHUM, MPU 3TOM CKOPOCTb HarnaBku
3HAUUTENBHO BbILLE, YEM Y LUTYYHbIX SMEKTPOAOB UM
cnnowHorn nposonoku. Llnak otgensietca cam, nubo
npy NMOMOLUM HE3HAYUTEMbHLIX MaHWUMyNsALUuiA, OCTaB-
nss nocne cebst YACTBIV NIIOCKMIA LLOB C NMaBHbIM ne-
pexonoM K KpOMKaMm OCHOBHOMO Matepuana. Csapky
HeobX0AMMO BbINOMHATbL YIMOM Ha3az, OTTECHSS LUNak
B XBOCTOBYIO 4aCTb BaHHbI. YAerNbHOE TENIOBMNOXEHNE
cnepnyeT BbiaepxusaTtb B AnanasoHe 0,2-1,5 k[hx/mm,
a MexnpoxodHyt Temnepatypy He Bbiwe 100°C.
CopepxaHne ceppuTHON hasbl B HAMMaBneHHOM Me-
Tanne B UCXOOHOM MOCre CBapky COCTOSIHUM COCTaB-
nset 20...35% (FN 30-50).

Tok: = (+)

IMpocTpaHCTBEHHbIE NONOXeHUs Npu ceapke: 1,2, 3,4, 6
Bbinyckaembit gnametp: 1,2 MM

AWS A5.22:
E2553T1-G

C
Mn
Si
Cr
Ni
Mo
N
=]
S

max 0,04
0,90
0,60
25,2
9,2
3,90
0,25

max 0,030

max 0,025

M21 (80%Ar
+20%CO0,)

o, 700 MMa

o, 870 Mrla

5 218%

KCV:

>50 x/cm? npu +20°C
>34 [x/cm? npu -40°C

4.4.2. [poBONOKK NOPOLLKOBbIE AFlsl AYFrOBOM CBapKuU NMaBALWMMCA 3NEeKTPOAOM
BbICOKONIerMpoBaHHbIX OKaNMMHOCTOMKMX U XKapOnpoO4HbIX CTanemn.

Mapka, TMn HanonHuTens, onucaHve

Knaccudumkaumm n
opobpeHus

TunuyHble CBOMCTBA HannaBneHHOro MmeTanna
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MarnbHO BbICOKME TpeboBaHus.

Tok: = (+)

MpocTpaHCTBEHHbIE MOMOXEHNS NPU CBapKe:
1,2

Beinyckaembin gnametp: 1,2 Mm

ABS: E309 TO-1
(3awmnTHBIM ra3 C1)
DNV: 309L MS
(3awmTHBLIV raz M21)

Xumunyecknm 3awmnTHbIN MexaHunyeckue
cocTaB, % ras CBOMCTBA

Shield-Bright 309L EN ISO 17633-A: C max 0,04 C1 o, 480 Mla
Tun — pyTunosas T2312LPC12 M_n 1,30 (100%CO,) |o, 600 Mrla
BcenoanumoHHas (kpome BepTMKanuW Ha Si 0,90 vmm 5 53%
CMycK) PyTMAOBasl rasosaluTHas MOPOLLKO- EN ISO 17633-A: C!‘ 24,0 M21 (80%Ar | KCV: .
Basi NPOBONOKA C MOHWKEHHbIM cofepxarmem | | 23 12 L P M212 Ni 12,5 +20%C0O,) | 76 Dx/cm? npu +20° C
yrepoaa ABOMHOMO HasHaueHusi. lepBoe — P max0,030 68 [bx/cm? npu -20 E)
cBapKa B UNCTON yrmekucroTe u craHaaptHoi | AVWS AS.22: S max0,025 58 [lx/em? npn -101°C
aproHoBon cmecn M21 nuTbst 1 npokaTta us E300LT1-1
XPOMO-HUKENEBbIX OKarMHOCTOMKMX cTanemn
Tmna 20X23H13, 20X23H18 u um ananoruy- | AWS A5.22:
HbIX, 3KCMITyaTUPYIOLLMXCS NpU TemnepaTypax E300LT1-4
no 1000°C. OpgHako, crnegyeT MOMHUTb, YTO
MeTans, HannaeBneHHbIN AaHHoW npoBonokon | ABS: E309 T1-1
CKIIOHEH K OXpyn4MBaHUIO Mpy Temneparypax | (3awuTHbIi ra3 C1)
akcnnyartaumm 6onee 650°C. HannasneHHbii | BV: 309L
MeTann obnagaeT BbICOKOW CTOMKOCTLIO K 06- | nponaBoacTea tOxHas
wen kopposuun, Beictpo TBepaetowmn wnak | Kopes
BENMKOMEenHo yaepXxuBaeT cBapo4Hyto BaHHy | DNV: 309L
B NIIOOOM NPOCTPaHCTBEHHOM MOMOXEHUW, NpY | Npor3BoacTea tOxHas
3TOM CKOPOCTb Hamnnaeku 3HaYUTENBLHO Bbille, | Kopes
YeM Y LITYYHbIX 3MEeKTPoAoB unu cnnowHon | GL: 4332S
nposonoku. LUnak otaensetcs cam, nnobo | (3amMTHbIN raz M21)
npu NOMOLLM HE3HAYMTENBHLIX MaHUNyNsauMiA, | npoussoacTea CLUA
ocTaBnssa nocrne cebs YMCTbIN NAOCKUIA LLIOB C
XOPOLUMM NPOBapOM 1 NilaBHbIM NEPEXOA0M K
KpOMKaM OCHOBHOro Martepuana. B otnuuve
OT CMIOLLUHbIX NMPOBOSIOK, OHAa He TpebyeT npu-
MEHEHMs1 AOPOroCTOSILLMX CBAPOYHbIX BbIMNpPsi-
MuTenen, nogaepxmnsatrowmx pexxum MIG-puls
N He 0Opa3yeT kpeMHUueBbIx Gnsawek. CBapky
Heo6X0aMMO BbINOMHATL YINOM Hasag, oTTec-
HSIS LUNaK B XBOCTOBYI YacTb BaHHbI. He pe-
KOMEHZYeTCsl MPUMEHATbL AaHHY0 NMPOBOIOKY
Ons cBapky HEOOMbLUMX TOSLLMH.
Tok: = (+)
MpocTpaHCTBEHHLIE MOMOXEHUS NMPU CBapKe:
1,2,3,4,6
Bobinyckaembin anametp: 1,2 Mmm
Shield-Bright 309L X-tra EN ISO 17633-A: C max0,04 |C1 o, 480 MMa
Tun — pyTunosas T2312LRC13 Mn 1,40 (100%C0O,) |o, 600 Mrla
B Si 0,80 nunm 0 53%

bICOKOMPON3BOAMTENbHAsSH BEPCUSA MOPOLLKO-
BOW npoBornoku Shield-Bright 309L ¢ mea- | EN 1SO 17633-A: Cr 24,5 M21 (80%Ar
NEHHO TBEepAELWUM LUaKkoM, NpeaHasHa- T2312LRM213 Ni 12,5 +20%C0,)
YeHHasi ANst aHamNoOMMYHbIX Lieneil, HO cBapka P max0,030
M HaNnaBKa BLINOMHAETCS Tonbko B Hmknem | AVWS AS.22: S max0,025
nonoxenun. NpoBonoka npeacTaBnsieT Hau- E309LTO-1
oonbwnA MHTEpec Ans Ccry4vaeB, Korga K
BHELLUHEMY BUAy LUBa NpeabsiBsSOTCS MaKCu- AWS AS5.22:

E309LT0-4
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4.4.3. [poBOMOKU NOPOLLKOBbIE AN AYFrOBOW CBapKu NMaBAWMMCA 3N1eKTPOAOM
Pa3HOPOAHLIX CTaneun, HanslaBkM NepexogHbIX CII0EB U CBapPKX CTanen ¢ orpaHN4YeHHOMU

CcBapuBaemMoCTbHO.
Mapka, TN HafMonHUTeNs, onMcaHue Knaccudukauum TunNuuHble CBOICTBa HanNNaBneHHOro MeTanna
1 ogo6GpeHus . ~
Xmunyeckumn 3awmnTHbIN MexaHuueckne
cocTaB, % ras CBOMCTBA
OK Tubrod 15.34 EN ISO 17633-A: C 0,10 M13 (98%Ar o, 430 MNa
Tun — MeTanonopoLukoBas T188 Mn M M13 2 Mn 6,70 + 2%02) o, 635Mrla
BbICOKONPOU3BOAUTENbHAS — METaNoMNOpOLLKOBast Si 0,70 CBapky 5 39%
rasosallyTHasi MPOBOMOKA, NpeJHasHaueHHast Ans Cr 18,5 Aonyckaetcs | KCV: s
CBapKV NPEANOYTUTENBHO B HUKHEM MONOXEHUN B Ni 8,7 BBINOMHATL | 275 [hx/em? npn +20°C
aproHOBBLIX CMECSIX C BbICOKVM COZepXaHuem ap- P max0,035 |8 csapoy- 250 Ix/em? npu -60°C
roHa U3aenuit U3 aycTeHUTHbIX 13% MapraHLoBy- S max0,025 | Hbix cmecsix
CTbIX cTanen (Tuna crtanen MNagdunbaa) n ux ceap- M12 (98%Ar
KW C ApyrUMy cTansamu. [JaHHas NpoBosioka Takke +2%C0,)
MOXHO MPUMEHSATL AMNS CBAPKW ayCTEHUTHBLIX Cr-Ni nv
cTanel, Koraa K V3genuio He NpeabsBrsoTCs Tpe- M21 (80%Ar
6oBaHusa no cronkoctn kK MKK, HannaBku mexaHu- +20%CO,)
YeCKM YNPOUHSIEMbIX KOPPO3MOHHOCTOMKIX CIOEB
CBapKYi CTanell C orpaHNYeHHOI CBapMBAEMOCTbHO.
HeaHauuTenbHOE KONMMYECTBO PaBHOMEPHO pac-
npeneneHHoro epprTa No3BOMSET SKCMNYaTUPO-
BaTb U3ENWsi, CBapeHHble JaHHON NPOBOMOKON, B
HEOKUCIIUTENbHBIX CPEAax Mpu MOBbILLEHHbIX TEM-
nepatypax 6e3 onaceHust OXPYMUMBaHUS CBAPHbIX
LUBOB, @ BbICOKOE cofepxaHue Mn genaeT Hannas-
NEHHbI MeTarnn HeuyBCTBUTENbHLIM K 0Bpa3oBa-
HVIIO FOPSIYMX TPELLMH.
Tok: = (+)
MpPOCTPaHCTBEHHbIE MOMNOXKEHNIS NPV CBAPKE:
1, 2 (3, 4, 6 ycnoBHoO)
Bbinyckaembii gnameTtp: 1,2 MM
Shield-Bright 309L EN ISO 17633-A: C max 0,04 | C1 o, 480 MlMa
Twn - pyTvnosas T2312LPC12 |Mn 130 [(100%CO,) |o, 600Mrla
BcenosmumoHHas (Kpome BepTUKanmu Ha Cryck) Si 0,90 vm 5 53%
pyTUrOBas rasosalmTHas nopolukosas nposono- | EN ISO 17633-A: | Cr 24,0 M21 (80%Ar | KCV: i
Ka C MOHIKEHHbIM copepxaHmem yrnepoda asoii- | 1 23 12LPM212 | Ni 12,5 +20%CO0,) | 76 [bx/cm? npu +20° C
HOrO HasHaueHus.. Bropoe — cBapka B YMCTOM P max0,030 68 [Lx/cm?* npu -20 (03
yIMeK1CroTe M CTaHaapTHOM aproHosoii cmecn | AVVS AS.22: S max0,025 58 [Ix/cm? npu -101°C
M21 HW3KOYrnepoanCTbIX U HU3KOMNErMpoBaHHbLIX E309LT1-1
KOHCTPYKLIMOHHbIX CTanel MepruTHOro Kracca ¢
BLICOKONErMpoBaHHbIMU  cTansmmn  aycTenuTHoro | AWS AS.22:
E309LT1-4

Krnacca, a Takke Ana Hannaeku NepexogHbIX Crio-
€B MpV CBapke U3fenuii U3 OBYXCNOWHBLIX cTanemn
NMakMpoBaHHbIX  BbICOKONErMPOBaHHbLIM  CII0EM
Tmna 03X18H9, 12X18H10T, AISI 304L, 321 1 um
aHarnornyHelX. BbICTpPO TBepaeloWwmi Wnak Benu-
KONenHo yaepXxmBaeT CBapO4HYyl0 BaHHY B t06OM
NPOCTPAHCTBEHHOM MOMOXEHUN, MPU 3TOM  CKO-
POCTb HamnnaBKN 3HAYUTENMBHO BbILLE, YEM Y LUTYY-
HbIX 9N1EeKTPOAOB MU CMOLLHOW NpoBonoku. LLnak
oTaenserca cam, Nbo Npy NOMOLLM HE3HAYMTENb-
HbIX MaHVNyNAUMIN, OCTaBnNsasa nocrne cedsa YnCTbIv
NAOCKMA LUOB C XOPOLUMM NPOBapPOM U MaBHbIM
nepexofom K KpoMKaM OCHOBHOro marepuana. B
OTNNYMeE OT CMSOLLHBIX NPOBOMOK, OHa He TpebyeT
NPUMEHEHUsT [OPOrOCTOSALLUMX CBAPOYHbIX BbINPS-
mMuTenen, nogaepxuearoLmx pexum MIG-puls n He
obpasyeT kpeMHUeBbIX bnswek. CBapKy Heobxoau-
MO BbIMOMHATL YINOM Ha3ag, OTTECHSA LUNaK B XBO-
CTOBYIO YacTb BaHHbl. He pekomeHayeTcs npume-
HATb [AaHHYI MPOBOMOKY AN CBapku HeBonbLUMX
TOMLUVH.

Tok: = (+)

[MpocTpaHCTBEHHbIE MONOXEHWUs1 Npu cBapke: 1, 2,
3,4,6

Beinyckaemsii anametp: 1,2 MM

ABS: E309 T1-1
(3awuTHbIN ra3z C1)
BV: 309L
NpoOu3BOACTBA
HOxxHasa Kopesi
DNV: 309L
NpOu3BOACTBA
HOxxHasa Kopesi

GL: 4332S
(3awWwuTHbIN ra3
M21)
NpOu3BOACTBA
CWA

LR: ansa ceapku
BbICOKONErnpoBaH-
HbIX HEPXKaBeHLLMX
ctanen ¢ C-Mn
nernpoBaHHbIMU
KOHCTPYKLMOH-
HbIMM CTansMm
(3awWwuTHbIN ra3
C1) npousBoacTtsea
HOxHasa Kopesi
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Mapka, TMn HanonHUTens, onucaHue Knaccudmkaumm TunuyHble cBOWCTBa HannaBneHHOro MeTanna
u ogob6peHus _ -
Xvmuyeckun | 3awMTHbIN MexaHu4yeckue
cocTtaB, % ras CBOMCTBA
Shield-Bright 309L X-tra EN ISO 17633-A: C max 0,04 | C1 o, 480 Mla
Tun — pyTunosas T2312LRC13 Mn 1,40 (100%CO,) | o, 600 Mrla
BbICOKOMPOU3BOAUTENBHASI BEPCHSI MOPOLLIKOBOWA Si 0,80 vnm 5 53%
nposonoku Shield-Bright 309L ¢ meanenHo Taep- | EN ISO 17633-Ar 1 Cr 24,5 M21 (80%Ar
OeoLmnM WnakoM, npefHasHavyeHHas ans aHarno- T2312LRM213 | Ni 12,5 +20%CO,)
TMYHbIX LieNen, HO cBapka W HanmnaBka BbIMOSHS- P max 0,030
€TCsl TONbKO B HWXHEM nornoxeHuu. [MpoBoroka AWS A5.22: S max 0,025
npeacTaensieT HanbonbLUNIA MHTEPEC AN1sI CIyYaEeB, E309LT0-1
Korga K BHELLUHEMY Buay LUBa NPeabsBRASIOTCS Mak-
CMMarnbHO BbICOKUE TpeboBaHUs. AWS A5.22:
Tok: = (+) E309LT0-4
[MpocTpaHCTBEHHbIE NOMNOXEHMs Npu cBapke: 1, 2
Beinyckaembin guametp: 1,2 Mm ABS: E309 TO-1
(3awmnTHBIA ra3 C1)
DNV: 309L MS
(3aWwmnTHBIV ra3
M21)
Shield-Bright 309LMo AWS A5.22: C max 0,04 | C1 o, 480 MMa
Tun — pyTunosas E309LMoT1-1 Mn 1,20 (100%CO,) |o, 620 MMNa
BcenosnumoHHas (KpoMe BepTUKamyM Ha  Criyck) Si 0,80 nm 5 30%
pyTUNOBas raso3alMTHas nopolukosas npogo- | AWS AS.22: Cr 23,5 M21 (80%Ar
NoKa C MOHWXEHHbIM COOEpPXaHUeM Yrnepoaa, E309LMoT1-4 Ni 13,5 +20%C0,)
npegHasHavyeHHast Onsi CBapky B YMCTOW yrne- Mo 2,50
KACMOTE M CTaHOapTHOI aproHoBoit cmecn M21 P max0,030
HM3KOYIMEPOAMCTLIX WM HU3KOMErMpOBaHHbIX KOH- S max 0,025
CTPYKUMOHHbIXCTanemnnepMTHOroKnacca cBblCOKO-
NernpoBaHHbIMM KUCIIOTOCTONKUMY CTanNsIMUN aycTe-
HWUTHOTO Kriacca flernpoBaHHbIMU MONMBaAeHOM TUNa
AISI 316L, a Takke ANs HannaBkX MEPEXOAHbIX
CroEeB Mpuv CBapKe U3AEenuii U3 ABYXCIOWHbIX CTa-
nen, NnakMpoBaHHbIX BbICOKONErMpOBaHHbLIM Cro-
em Tna 18%Cr-12%Ni-2,8%Mo. BbicTpo TBEpae-
OLLMIA LLUNaK BEMNMKOMENHO YOEPKNBAET CBAPOYHYHO
BaHHY B /060M NPOCTPaHCTBEHHOM MOMOXEHUM,
Mpy 3TOM CKOPOCTb HamnnaBky 3HAYUTENBHO BbiLLe,
YeM Y LUTYYHbIX 3MEeKTPOAOB WK CMSIOLIHONM Npo-
Bonoku. LLinak otgensietca cam, NnMbo Npu NOMOLLM
He3Ha4uTeNbHbIX MaHUMYNsUuUiA, OcTaBnsas nocne
cebs YMCTbIN NMOCKWIA LIOB C XOPOLLUMM NPOBapOM
N NnaBHbIM NEPEXOAOM K KPOMKaM OCHOBHOIO Ma-
Tepuana. B otnmyme ot cnioLwHbIX NPOBOSIOK, OHA
He TpebyeT NpUMEHEHUs1 JOPOroCTOSILLMX CBApPOY-
HbIX BbINPSMUTENEN, NOAAEPKMUBAIOLLNX PEXUM
MIG-puls n He obpasyeT KpeMHMEBbIX OnsLUek.
CBapky HeobxoQMMO BbIMOMHATL YIMOM Halag,
OTTECHSIS! LUMaK B XBOCTOBYH YacTb BaHHbI. He pe-
KOMeHAyeTCst NPUMEHSITb AaHHY NMPOBOMOKY Ans
CBapky HEGOMbLUMX TOMLLUMH.
Tok: = (+)
[MpocTpaHCTBEHHbIE NONOXEHUs1 Npu cBapke: 1, 2,
3,4,6
Beinyckaembin guametp: 1,2 mm
Shield-Bright 309MoL X-tra AWS A5.22: C max 0,04 | C1 o. 550 MMa
Tun — pyTunosas E309LMoT0-1 Mn 1,20 (100%CO,) |o, 690 Mrla
BbICOKONPOU3BOAUTENbHAS BEPCHsi MOPOLLKOBOM Si 0,80 unm o 30%
nposonok1 Shield-Bright 309L ¢ meaneHHo Taep- | AWS AS.22: Cr 23,5 M21 (80%Ar
OeloLmnM WnakoM, npefHasHavyeHHas ans aHano- E309LMoT0-4 Ni 13,5 +20%C0,)
TMYHBIX LieNen, HO cBapka W HannaBka BbIMOSHSA- Mo 2,50
eTCA TONbKO B HDKHEM MonoxeHun. MpoBorioka P max0,030
S max 0,025

npeacTaBnseT HanbonbLUNIA MHTEPEC AN1s1 CIyYaEes,
Korga K BHELLUHEMY By LIBa NPeabsABMSOTCS Mak-
CMMarnbHO BbICOKUE TpeboBaHUS.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMNOXEHMSA Npu cBapke: 1, 2
Bbinyckaembii guameTp: 1,2 MM
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4.5. dnocbl U NPOBOSIOKU HAa OCHOBE BbICOKONErmpoBaHHbIX cTanen Ansa AyroBou cBapku

N HanmnaBKW.

Knaccugpukayuu ¢hsirocoe 8 coomeemecmeuu co cmaHoapmom:
*ISO 14174:2012, a makxxe udeHmu4HbIl emy EN ISO 14174:2012

Knaccudumkaumio cm. B pasgene 1.6. «Priockl 1 NPOBONOKN AN AYroBOW CBapKy nog dortocoM yrnepoamncTbiX

N HU3KOMNErMpoBaHHbIX cTanen» Ha cTp. 44

Knaccudghukauuu npoeosiok 8 coomeemcmeuu co cmaHOapmom:
* ISO 14343:2009, a makxe udeHmu4HbIl emy EN ISO 14343:2009

Knaccudpukauuio cm. B pasgene 4.2. «['1poBOMOKN CMMOLHOIO CeYeHUs ANa AYrOoBOW CBapKM B 3alLMTHbIX rasax
NIaBAWMMCA 3NEKTPOLOM Ha OCHOBE BbICOKONErMpOBaHHbIX cTanen» Ha cTp. 126

* SFA/AWS A5.9/A5.9M:2006

Knaccudpumkaumio cm. B pasgene 4.2. «[1poBOMoOKM CNOLHOIo Ce4YeHns A4S JyroBon CBapky B 3alUMTHBIX ra3ax
NNaBsLWMUMCS SMEKTPOAOM Ha OCHOBE BbICOKONErMPOBaHHbIX CTanen» Ha cTp. 126

Mapka Knaccudukaumm n ogo6peHuns XumMunyeckum coctaB NPoBOSoKU, %

OK Autrod 16.97 EN ISO 14343-A: S 18 8 Mn C max 0,20
Bbinyckaemble avametpsl: oT 1,6 4o 4,0 mm Mn 5,50-7,50
Si 0,25-0,65

Cr 17,0-20,0

Ni 7,50-9,50

P max 0,030

S max 0,020

OK Autrod 308H EN ISO 14343-A: S199 H C 0,04-0,08
Bbinyckaemble guametpsbl: 2,4 1 3,2 MM Mn 1,40-2,20
AWS A5.9: ER308H Si 0,30-0,65

Cr 19,5-21,0
Ni 9,00-11,0

P max0,030

S max0,020
OK Autrod 308L EN ISO 14343-A: S199 L C max 0,03
Bbinyckaemble guametpsbl: ot 1,6 go 4,0 mm Mn 1,50-2,00
AWS A5.9: ER308L Si 0,30-0,65

Cr 19,5-21,0
HAKC: @ 3.2; 4.0 Mm Ni 9,00-11,0

P max 0,030

S max 0,020
OK Autrod 309L EN ISO 14343-A: S 2312 L C max 0,03
Bobinyckaemble guametpbl: oT 1,6 4o 4,0 mm Mn 1,40-2,20
AWS A5.9: ER309L Si 0,30-0,65

Cr 23,0-25,0

HAKC: @ 3.2; 4.0 MM Ni 12,0-14,0

P max 0,030

S max 0,020
OK Autrod 309MoL EN ISO 14343-A: S23122L C max 0,02
Bbinyckaemble auametpsbl: oT 2,4 o 4,0 mm Mn 1,20-2,00
Si 0,25-0,65

Cr 21,0-23,0

Ni 14,0-15,5

Mo 2,40-3,10

P max 0,025

S max 0,020

OK Autrod 310 EN ISO 14343-A: S 25 20 C 0,08-0,15
Bbinyckaemble guametpsbl: 2,4 1 3,2 MM Mn 1,40-2,20
AWS A5.9: ER310 Si 0,30-0,65

Cr 25,0-27,0

Ni 20,0-22,0

P max 0,030

S max 0,020
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Mapka Knaccudmkaumm n ogo6peHus XvumMunyeckum coctaB NPOBONoOKU, %
OK Autrod 310MoL EN ISO 14343-A: S25222N L C max 0,025
Bobinyckaemble anameTtpsl: 2,4 1 3,2 Mm Mn 4,00-5,00
Si max 0,30
Cr 24,0-26,0
Ni 21,0-23,0
Mo 1,80-2,30
N 0,10-0,20
P max 0,025
S max 0,020
OK Autrod 312 EN ISO 14343-A: S 299 C max 0,15
Bbinyckaemble gnameTtpsl: 3,2 MM Mn 1,40-2,20
AWS A5.9: ER312 Si 0,30-0,65
Cr 29,5-31,5
Ni 8,50-10,5
P max 0,030
S max 0,020
OK Autrod 316H EN ISO 14343-A: S19 123 H C 0,045-0,08
Bbinyckaemble guameTpbl: 2,4 1 3,2 MM Mn 1,40-2,20
AWS A5.9: ER316H Si 0,30-0,65
Cr 18,5-20,0
Ni 11,0-13,0
Mo 2,00-2,50
P max 0,025
S max 0,020
OK Autrod 316L EN ISO 14343-A: S19123 L C max 0,03
Bbinyckaemble anameTtpsl: oT 1,6 oo 4,0 mm Mn 1,30-2,00
AWS A5.9: ER316L Si 0,30-0,65
Cr 18,0-20,0
Ni 11,0-13,0
Mo 2,50-3,00
P max 0,030
S max 0,020
OK Autrod 16.38 EN ISO 14343-A: S2016 3Mn L C max 0,03
Bbinyckaemble gnameTtpsl: 2,4 1 3,2 MM M” 6,00-8,00
Si 0,30-0,70
Cr 19,0-22,0
Ni 16,0-18,0
Mo 2,70-3,20
N 0,10-0,25
P max 0,030
S max 0,020
OK Autrod 317L EN ISO 14343-A: S18 153 L C max 0,03
Bobinyckaemble anameTtpsl: 2,4 1 3,2 Mm Mn 1,30-2,20
AWS A5.9: ER317L Si 0,30-0,65
Cr 18,5-20,0
Ni 13,0-15,0
Mo 3,00-4,00
P max 0,030
S max 0,020
OK Autrod 318 EN ISO 14343-A: S 19 12 3 Nb C max 0,08
Bobinyckaemble anameTtpsl: oT 2,4 o 4,0 mm Mn 1,20-2,00
AWS A5.9: ER318 Si 0,30-0,65
Cr 18,0-20,0
Ni 11,0-13,0
Mo 2,50-3,00
Nb 12x%C-1,00
P max 0,030
S max 0,020
OK Autrod 347 EN ISO 14343-A: S 19 9 Nb C max 0,08
Bbinyckaemble gnameTtpsl: oT 1,6 4o 4,0 mm Mn 1,00-1,80
AWS A5.9: ER347 Si 0,30-0,65
Cr 19,0-21,0
Ni 9,00-11,0
HAKC: @ 32, 4.0 Mm Nb 12x%C-1 ,OO
P max 0,030
S max 0,020
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Mapka

Knaccudmkauum n onobpeHus

XumMunyecknn coctaB NpPoOBOSIOKU, Y%

OK Autrod 385
Bbinyckaemble gnameTtpebl: 2,4 1 3,2 Mm

EN ISO 14343-A: S20255Cu L

AWS A5.9: ER385

C max 0,025
Mn 1,40-2,20
Si max 0,50
Cr 19,5-21,5
Ni 24,0-26,0

Mo 4,20-5,20
Cu 1,20-2,00

OK Flux 10.92

HenTpanbHbIn  armoOMepupoOBaHHbIN  XPOMOKOMMEHCUPYOLLNIA

critoc ABOMHOrO HasHaveHwus. MNepBoe Ha3HaveHve — OfHO- 1
MHorornpoxoaHasi (6e3 orpaHU4eHUs TOMWMHLI) QyroBasi cBap-

Ka 1 HanmaBKa npoBOSIOYHbIM 3NEKTPOAOM KaK CTbIKOBbIX, TaK
1 YrmoBbIX LWBOB Ha NMNOCTOAHHOM TOKe 06paTHOIﬁ nonApHOCTU

BbICOKOMNErMpoBaHHbIX ayCTeHUTHbIX cTanew 300-ro Tuna no

ASTM. ®nioc xapakTepusyetcss XOpOLUVMU CBapOYHO-TEXHO-
JIOrMYECKUMU XapaKTePUCTUKAMK U OTIIMYHOWN OTAENSEMOCTBIO
wnaka. OgHako cnegyet NOMHUTb, YTO NMOBbILIEHHOE CoAepKa-

Knaccudmkauus WHpeke HacbinHas IpaH. cocTaB
cnroca OCHOBHOCTU NNOTHOCTb
EN ISO 14174: 1,0 1,0 0,25-1,6
SACS25753DC
Tun dontoca ToK 1 nonsApHOCTb JlernpoBaHue
Kanbuneso- DC+/DC- Cr — KOMMNEeHCUPYHOLLMI

CUNUKaTHbIN

HWe Bnarn Bo ntoce OTpULaTENbHO CKasblBAETCA Ha OTAens-

emocTu wnaka. CogepxaHvie xpoma Bo donioce obecneunsaet
Gornee BbICOKOE coaepxaHue epputHoi asbl B MeTanne

Pacxop dntoca (kr conroca/kr npoBOnOKM)

P max 0,030

S max 0,020
OK Autrod 410NiMo EN ISO 14343-A: S 13 4 C max 0,05
Bbinyckaemble gnameTpebl: 2,4 1 3,2 Mm M” 0,50-0,90
Si 0,20-0,50
Cr 11,5-13,0
Ni 4,00-5,00
Mo 0,40-1,00

P max 0,025

S max 0,020
OK Autrod 430 AWS A5.9: ER430 C max 0,10
Bhinyckaemble anameTpbl: 2,4 1 3,2 Mm Mn max 0,60
Si max 0,50
Cr 15,5-17,0

P max 0,030

S max 0,030

OK Autrod 2209 EN ISO 14343-A: S2293NL C max 0,025
Bbinyckaemble gnameTtpebl: 2,4 1 3,2 Mm Mn 1,20-1,80
AWS A5.9: ER2209 Si 0,30-0,65
Cr 21,5-23,5
Ni 7,50-9,50
Mo 3,00-3,50
N 0,10-0,20

P max 0,025

S max 0,020

OK Autrod 2307 EN ISO 14343-A: S237NL C max 0,020
Beinyckaemble anametpsl: ot 2,0 go 4,0 mm Mn 1,20-2,00
Si 0,30-0,65
Cr 22,5-24,5
Ni 6,50-8,50
N 0,10-0,20

P max 0,025

S max 0,020
OK Autrod 2509 EN ISO 14343-A: S2594 N L C max 0,02
Bbinyckaemble anameTtpebl: 2,4 1 3,2 Mm Mn 0,30-0,70
Si 0,20-0,70
Cr 24,0-26,0
Ni 9,00-10,5
Mo 3,50-4,50
N 0,20-0,30
W max 1,00

P max 0,025

S max 0,020
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LIBa, Takum 0Bpa3oM, CHUXAETCSt pUCK 0Opa3oBaHusl ropsiumnx HanpsixeHuve DC+ AC
TpewwmH. Obnactn npumereHus dntoca OK Flux 10.92 — npouns- 26 04
BOACTBO 060pyA0BaHUS ANsi XMMUYECKOW U HEPTEXUMUYECKON ’
NPOMBbILLNEHHOCTU, LIENbOBbLIX NraTtdopm, CocyaoB, paboTa- 30 0,55
OWUX nog AasneHunem, CKnaacknx pesepByapoB, XUMUYECKUX 34 0’7
E€MKOCTEN, B 3neKTpo- 1 SAepHON dHepreTuke, a Takke B Len-
J'IlOJ'IOSHO-ﬁyMa)KHOVI NPOMBbILLUNEHHOCTHN, rpaxgaHCKOM CTpou- 38 0’9
TenbCTBEe U TPAHCMNOPTHOM MAaLLUNHOCTPOEHUN.
TUNMYHBIN XMMUYECKUIA CoCTaB dhnitoca:
ALO+MNO  20%
CaF, 10%
CaO+MgO 30%
Si0,+TiO, 35%
Pexxumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus crnitoca: HAKC
PekomeHpyemble coyetanusa OK Flux 10.92/npoBonoka
TUNUYHBIA XMMUYECKMIA COCTaB HannaBleHHOro MeTanna u cogepxaHue B Hem beppuUTHoON asbl:
Mapka C Mn Si Cr Ni Mo Cu Nb N S P FN %
NPOBOSIOKMN cdepputa
OK Autrod 16.97 0,04 5,0 0,95 18,8 8,5 <0,020 | <0,030 | ~O ~0
OK Autrod 308H 0,04 1,0 0,9 20,0 10,0 <0,020 | =0,030 1"
OK Autrod 308L <0,03 1,0 0,9 20,0 10,0 <0,020 | <0,030 | 15
OK Autrod 309L 0,02 1,1 0,8 241 12,9 <0,020 | =0,030 21 12
OK Autrod 309MoL 0,02 1,5 0,8 21,0 15,0 3,0 <0,020 | =0,030 12 6,5
OK Autrod 316H 0,04 1,0 0,8 19,1 11,6 2,7 <0,020 | <0,030 12 6,5
OK Autrod 316L 0,02 1,0 0,8 19,1 11,6 2,7 <0,020 | =0,030 16 9
OK Autrod 318 0,035 1,2 0,5 18,5 12,0 2,6 0,3 <0,020 | <0,030 9 5
OK Autrod 347 0,04 0,9 0,75 19,8 9,7 0,5 <0,020 | =<0,030 9 5
Knaccudukaunm npoBonok, nx ogoopeHns 1 TUMUYHbIE MeXaHW4YeCcKne CBONCTBA HamnmaBeHHOro meTanna:
Mapka npoBonoku EN ISO AWS HAKC ABS| BV [DNV| GL | LR MexaHuyeckme cBOMCTBA
14343-A A59 (anameTpbl) o, o, 5 T KCV
[MMa] | [MNa] | [%] | [°C] | [Dx/cm?]
OK Autrod 16.97 S 188 Mn 450 630 42 0 75
-20 69
-60 56
OK Autrod 308H S199H ER308H 365 580 38 -60 75
OK Autrod 308L S199L ER308L 3.2,4.0 365 580 38 | -60 75
-196 63
OK Autrod 309L S2312L ER309L 3.2,4.0 v 410 575 50
OK Autrod 309MoL | S23122L 400 600 38 | +20 150
OK Autrod 316H S19123H ER316H 385 590 36
OK Autrod 316L S19123L | ER316L v 385 590 36 | -70 69
OK Autrod 318 S19123 ER318 4,0 440 600 42 | +20 125
Nb 60 | 113
-110 50
OK Autrod 347 S199Nb ER347 3.2,4.0 470 640 35 | +20 81
-60 69
-110 50
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OK Flux 10.93

OCHOBHBI arnomMepupoBaHHbIn oo, NpegHasHavYeHHbIN Ans
O[IHO- ¥ MHOTOMPOXOAHOW CBapKWU, B TOM YWCIE W JIMCTOB He-
OrpaHNYeHHON TOMLLUMHBI CTbIKOBbIX U YITIOBbIX LUBOB Ha Mo-
CTOSIHHOM TOKe 0BpaTHOM MOMNSIPHOCTW BbICOKOMNErMpPOBaHHbLIX
ctanen obecrneunBas npy 3TOM OTIIMYHbIE CBAPOYHO-TEXHOSO-
rMyeckune xapakrepuctuku. driroc coyetaercs ¢ 6oNbLUMHCTBOM
BbICOKONErMpoBaHHbIX NMPOBOSIOK ayCTEHUTHOTO, (DEPPUTHOTO U
ayCTEHUTHO-(PEPPUTHOTO KraccoB. Proc XxapaKTepuayeTcsi Xo-
POLUMMU CBAPOYHO-TEXHOMOMMYECKMMI CBOVCTBaMU, OCOGEHHO
B nonoxeHun H2(PB) (TaBpoBoe B yron), npu aTom obecneyu-
BAETCA OTIMYHOE OTAENEHWE LUnaka, rmagkuii LLIOB 1 XOPOLLMIA
BHELWHW BuA Banuka. OgHako crnegyeT NOMHWUTL, YTO MOBbI-

OK Flux 10.93

Knaccudukauumm npoBornok, nx o,u,o6peH|/|9| N TUNNYHbIE MEXaHUYECKME CBOMCTBA HannaerneHHoro Metanna:

Knaccudmkauus Unpekc HacbinHas lpaH. cocTaB
cdnroca OCHOBHOCTU NMOTHOCTb
EN ISO 14174: 1,7 1,0 0,25-1,6
SAAF 256 54 DC
Tun dntoca ToK n nonsaApHOCTb JlerupoBaHue
AntomuHaTHO- DC+/DC- Henerupytowwmn
hTOPUAHBIN

Pacxopn cntoca (kr chnroca/kr npoBOnoKM)

Mapka npoBOnoku EN ISO AWS HAKC ABS| BV |DNV| GL | LR MexaHuyeckue CBOMCTBA
14343-A A59 (avameTpbi) o, o, 5 T KCV
) [Mna] | [MNa] | [%] | [°C] | [Ax/cm?]

OK Autrod 16.97 S 188 Mn v 400 600 45 -20 75
OK Autrod 308H S199H ER308H 400 560 38

OK Autrod 308L S199L ER308L 3.2,4.0 v 400 560 38 +20 125

40 94

-60 81

-110 69

-196 50

OK Autrod 309L S2312L ER309L 3.2,4.0 v v 430 570 33 +20 113

-60 88

-110 75

-196 44

OK Autrod 309MoL S23122L 400 600 38 | +20 150

OK Autrod 310 S2520 ER310 390 590 45 +20 170

OK Autrod 310MoL S25222 335 575 42 | +20 150

NL

OK Autrod 312 S299 ER312 530 750 20 | +20 63
OK Autrod 316H S19123H ER316H 390 565 40

OK Autrod 316L S19123L ER316L v v 390 565 42 | +20 125

-40 119

-60 113

-110 94

-196 50

OK Autrod 16.38 S20163 410 600 44 -60 88

Mn L 10| 75

-196 50

OK Autrod 317 S18153L ER317L 440 615 28 +20 100

-60 63

OK Autrod 318 S$19123 ER318 4,0 440 600 42 | +20 125

Nb 60 | 113

-110 50

OK Autrod 347 S 199 Nb ER347 32,40 455 635 36 | +20 131

-60 106

-110 75

-196 38

OK Autrod 385 S20255 ER385 310 530 35 | +20 100

Cut 196 | 44

OK Autrod 2307 SZ237NL 640 840 28 +20 106

-40 75

OK Autrod 2209 S2293NL ER2209 v v v v v 630 780 30 +20 175

-20 156

-40 138

-60 100

OK Autrod 2509 S2594NL 640 840 28 | +20 106

-60 63

LLIEHHOE coAepXXaHwue Brnarv Bo pritoce oTpuLUaTenbHo ckasblBa- HanpsipkeHue DC+ AC
eTcsa Ha oTAensieMoCcTy Wwnaka. HesHauutensHoe nermposaxne 26 05
Si u3 dpntoca obecneumBaeT XopoLUne MexaHU4eckmne xapakre- ’
PUCTUKM, B OCOBEHHOCTU BBICOKYHO YAapHYIO BS3KOCTb. V3 BCen 30 0,6
NVHeVikn doritocoB npoussoacTea komnanun SCAB ansa ceap- 34 0.8
K/ HepXKaBeroLLMX KOPPO3MOHHOCTOMKMX CTarnewn, OH SIBNSieTCH
Haunbonee yacto ncnonb3yembim. OK Flux 10.93 npumeHsietcs 38 1,0
Ansi U3roTOBMNEHVSI 06OPYAOBaHUS AN XUMUYECKOW U HedTe-
XUMUYECKON MPOMBILLNIEHHOCTY, LWeNbgoBbIX NaTgopm, Cocy-
f0B, paboTalolmx nogd AaBneHVeM, CKNaACKUX pesepByapos,
XUMUYECKUX EMKOCTEW, B 3NEKTPO- U siAepHO SHepreTuke, a
TaKKe B LENIONO3HO-6yMaxHON NPOMBILLNEHHOCTH, rpaxaaH-
CKOM CTPOUTENbCTBE U TPAHCMOPTHOM MALLMHOCTPOEHUN. JTOT
hntoc 04EHb XOPOLLO MOAXOAUT AJ1S CBapku ayCTEeHUTHO-bep-
PUTHON OYNMeKCHOW HepXaBelllen cTanu, Hanpumep, npu
CTPOUTENBCTBE XMMUYECKNX EMKOCTEN.
TUNMYHBIM XMMUYECKNIA COCTaB chrtoca:
ALO,+MnO 40%
CaF, 50%
SiO,+TiO, 10%
Pexwumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus dntoca: HAKC
PekomeHpyemblie coyeTaHuss OK Flux 10.93/npoBonoka
TUNUYHBIA XMMUYECKUIN COCTaB HannaBeHHOro MeTanna n cogepxaHne B Hem cheppuUTHon dasbl:
Mapka C Mn Si Cr Ni Mo Cu Nb N P FN %
NPOBONOKMU ceppuTta
OK Autrod 16.97 0,06 6,3 1,2 18,0 8,0 <0,020 | <0,030 | ~O ~0
OK Autrod 308H 0,05 1,5 0,6 19,9 9,9 <0,020 | <0,030 6 3,5
OK Autrod 308L <0,03 1,4 0,6 20,0 10,0 <0,020 | <0,030 8 4,5
OK Autrod 309L <0,03 1,5 0,6 24,0 12,5 <0,020 | <0,030 | 16 9
OK Autrod 309MoL 0,02 1,5 0,5 21,0 15,0 3,0 <0,020 | <0,030 8 4,5
OK Autrod 310 0,10 1,1 0,5 26,0 21,0 <0,020 | <0,030 0 0
OK Autrod 310MoL 0,02 4,0 0,1 24,5 22,0 2,1 0,12 | 0,020 | <0,025 0 0
OK Autrod 312 0,10 1,5 0,5 29,0 9,5 <0,020 | <0,030 | 50 30
OK Autrod 316H 0,05 1,5 0,6 19,0 12,5 2,2 <0,020 | <0,030 6 3,5
OK Autrod 316L 0,02 1,4 0,5 18,0 12,5 2,6 <0,020 | <0,030 8 4,5
OK Autrod 16.38 0,02 54 0,7 20,0 15,5 2,5 0,13 | 0,020 | <0,030 | ~0 ~0
OK Autrod 317 <0,04 1,5 0,6 19,0 13,5 3,5 <0,020 | <0,030 8 4,5
OK Autrod 318 0,035 1,2 0,5 18,5 12,0 2,6 0,3 <0,020 | <0,030 9 5
OK Autrod 347 0,035 1.1 0,5 19,2 9,6 0,5 <0,020 | <0,030 8 4,5
OK Autrod 385 <0,03 1,5 0,6 19,0 25,0 4,0 1,5 <0,020 | <0,020 0 0
OK Autrod 2307 0,02 1,1 0,7 22,5 7,5 0,12 | <0,020 | <0,025 | 50 30
OK Autrod 2209 0,03 1,4 0,5 22,0 9,0 3,0 0,15 | 0,020 | <0,025 | 45 26
OK Autrod 2509 0,02 0,5 0,5 24,5 9,5 4,0 0,25 | 0,020 | 0,025 | 45 26
OK Autrod 430* 0,05 0,2 0,2 16,2 <0,030 | =0,030 100
* [pumeHsiemcsi mosnbKo Ons Hannasku
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OK Flux 10.94

OCHOBHbI  arMOMEpUPOBaHHbIA  XPOMOKOMMEHCUPYHOLLIA

dntoc, saensawwmica mogudukaumen OK Flux 10.93. MNpegHa-
3Ha4YeH AN CTbIKOBOW CBApKW HepXaBewlux cTtanew, korga

TpebyeTca Gonee BbICOKOE cofepxaHune peppuTHOM asbl.
B OCHOBHOM pEKOMEHOOBaH ANl MHOTOMPOXOAHON CBapKu

Ha MOCTOSIHHOM TOKe OGpaTHON MOMSIPHOCTU NUCTOB Heorpa-

HUYEHHOW TomnwmHbl. Mpy 3ToM obBecnevnBaeTcst Xopoluee
OTAErneHWe Luiaka U KpacuBblii BHELHWI BUA Banuka. ®rioc
faeT Boree BbICOKOE coaepxkaHue epputa B MeTasnse Lusa

Knaccudmkaums UHpekc HacbinHas IpaH. cocTaB
cdnroca OCHOBHOCTU NMOTHOCTb
EN ISO 14174: 1,7 1,0 0,25-1,6
SAAF 256 64 DC
Tun dntoca ToK n nonsaApHOCTb JlerupoBaHue
AntomuHaTHO- DC+/DC- Cr — KOMMEHCHPYOLLUIA
hTOPUAHBIN

6naro,u,ap9| nobaeneHuto Xpoma, 4TO CHWXKaeT PUCK nosAsle-

HUS FOPsIYMX TPELWUH. HeaHauuTenbHoe nerposaHve wea Si
B MpoLecce CBapku ofecrnedymBaeT Xopolune MexaHuyeckue

Pacxopn cntoca (kr chnroca/kr npoBOnoKM)

cBonctea. OH NPUMEHSIETCA B XMMUYECKOW 1N HeddTexnMmnye-

HanpsixeHue

DC+

AC

CKOWM MPOMBbILLNIEHHOCTW, ANsSi CBapky COCyAoB paboTaroLimx

26

0,5

noa AaBreHueM, CKNafcKuX pe3epByapoB W MpU MPOW3BOA-
CTBE eMKOCTEN AN XMMUYECKV aKTUBHbIX XuAakocTen. dnioc

30

0,6

0COBEHHO MOAXOAUT OISt CBAPKM @yCTEHUTHO-PEPPUTHBIX Cyrnep-

34

0,8

OynnekcHbIX HepxkaetoLmx ctanem Tvna 25%Cr-7%Ni-4%Mo-N,
Takmx kak SAF 2507 (S32750, W.Nr 1.4410), Zeron 100 (S32760,

38

1,0

W.Nr 1.4501), S32550 (W.Nr 1.4507), DP3W (S39274) n um
aHanornyHbIX, HanpuMep, Npu CTPOUTENbCTBE LUENbdOBbIX
nnatgopm.

TUNWYHBIN XMMUYECKUIA cocTaB chntoca:

ALO,+MnO 35%

CaF, 50%

SiO+TiO, 10%

Pexumbl npokanku: 275-325°C, 2-4 yaca

OpobpeHus contoca: HeT

OK Flux 10.95

OCHOBHbI arnoMepupoBaHHbI HUKeNberpyLwwmn dntoc,

sensaowmincs mogudukaumen OK Flux 10.93. NpegHasHayeH
OCHOBHOM /11151 MHOTOMPOXOAHOW CBapku Ha NOCTOSIHHOM TOKe

06paTHOl7I NOJNTIAPHOCTU CTbIKOBbIX U YIIOBbIX LWWBOB ayCTEHUT-
HbIX HepXaBekLwnx cTanen Kk KombuHaummn c npoBOJTIOKaMn

ER300-oi1 rpynnbl no craHgapty AWS. OH ocobeHHO peko-

MeH[OBaH ANl CBapKu HepXXaBelolmx ctarnew, korga Tpeby-
I0TCS XOpOLUME MOKasaTeny yAapHOW BABKOCTU MPU HUKMX
Temnepatypax. Mpu 3Tom obecneynsaeTcsi xopollee otaere-

Knaccudmkaums Unpekc HacbinHas lpaH. cocTaB
c¢nroca OCHOBHOCTU NMOTHOCTb
EN ISO 14174: 1,7 1,0 0,25-1,6
S AAF 256 44 Ni DC
Tun dontoca ToK 1 nonsApHOCTb JlernpoBaHue
AntomuHaTHO- DC+/DC- Ni — nervpytoui
PTOPUAHBIN

HUWe Lnaka n KpacuBbIN BHELLHWI BUA, Banuvka. [ob6aenexve

HuKensa BO pnoc fAenaeT ero ocobeHHO NOAXOAAWMM Ans
cuUTyauui, korga TpebyeTcs HU3Koe cofepxaHue peppuTHO

Pacxop dntoca (kr conroca/kr npoBOnOKM)

PekomeHpyemblie coyeTaHust OK Flux 10.94/npoBonoka

TUNWMYHBIA XMMUYECKNIA COCTaB HaMNfaBAEeHHOro MeTasna U cogepxaHme B Hem dheppuTHom asbl:

Mapka Cc Mn Si Cr
NPOBONOKH

Ni Mo Cu Nb N S

P

FN %

ceppuTta

OK Autrod 308L 0,02 1,4 0,5 20,2

9,7 <0,020

<0,030

1 6

OK Autrod 316L 0,02 1,2 0,6 19,5

11,5 2,7

<0,020

<0,030

1" 6

OK Autrod 347 0,04 1,0 0,5 19,6

9,6 0,5

<0,020

<0,030

9 5

OK Autrod 2509 <0,04 0,5 0,5 25,5

9,5 3,5 0,20

<0,020

<0,025

50 30

Knaccmpmxaumm NPOBONOK, UX O,El,06peHI/1ﬂ M TUNUYHbIE MEXaHMYECKNE CBOMCTBA HanmaBneHHoro Metanna:

Mapka npoBonoku | ENISO AWS HAKC ABS| BV |DNV| GL | LR MexaHu4eckue CBOMCTBA
14343-A A59 (anameTpbl) o, o, 5 T KCV
[Mna] | [MNa] | [%] | [°C] | [Bx/cm?]
OK Autrod 308L S199L ER308L 3.2,4.0 400 560 40 | +20 106
-40 88
-110 75
OK Autrod 316L S19123L ER316L 385 590 36 | +20 106
-196 44
OK Autrod 347 S199Nb ER347 3.2,4.0 455 620 38 | +20 25
-60 88
-110 63
OK Autrod 2509 S2594NL 625 830 28 | +20 113
-60 63
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tasbl (MakcumansHo FN 3-8). OrpaHuueHHoe copepxanue HanpsixeHuve DC+ AC
deppuTa U HesHauuTenbHOe nerupoBaHue Si B npouecce 26 05
CBapku obecneuynBaeTr o4veHb Xopouwine MexaHun4eckne Xxa- ’
pakTepucTMky MeTanna wea. Prc YacTo NPUMEHSIETCS Npu 30 0,6
NPOU3BOACTBE KpMOreHHOro 060pyaoBaHusi, COCcyaoB, paboTa- 34 0,8
oKX oA AaBrieHneMm, CKNnaackmMx pe3epByapoB U TpaHCnopT-
HOM MaLLMHOCTPOEHMUN. 38 1,0
TUNWMYHBIN XMMUYECKUIA COCTaB dhritoca:
Ni 2%
AlLO,+MnO 40%
CaF, 50%
SiO*TiO, 8%
Pexvmbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus drtoca: HeT
PekomeHgyemble codetanus OK Flux 10.95/npoBonoka
TUNWMYHBIA XMMUYECKMI COCTaB HamnmaBNeHHOro MeTarnna 1 cogepxaHve B HeMm deppuTHON dasbl:
Mapka C Mn Si Cr Ni Mo Cu Nb N S P FN %
NPOBOMOKMN cdepputa
OK Autrod 308H <0,08 1,6 0,4 20,0 11,0 <0,020 | <0,030 3 1,5
OK Autrod 308L <0,03 1,7 0,6 20,1 11,0 <0,020 | <0,030 4 2
OK Autrod 316L <0,03 1,4 0,6 18,5 13,3 2,7 <0,020 | <0,030 4 2
OK Autrod 347 0,04 1,0 0,5 19,0 10,0 0,5 <0,020 | <0,030 6 3,5
Knaccudukaunm npoBonok, nx ogodpeHns 1 TUMUYHbIE MEXaHWYeCKe CBONCTBA HamnmaBneHHoro meTanna:
Mapka npoBoOnoku EN ISO AWS HAKC ABS| BV [DNV| GL | LR MexaHuyeckme CBOMCTBA
14343-A A59 (anameTpbl) o, o, 5 T KCV
[MnNa] | [MNa] | [%] | [°C] | [Bx/cm?]
OK Autrod 308H S199H ER308H 380 580 40
OK Autrod 308L S199L ER308L 3.2,4.0 400 540 40 +20 110
-60 100
-110 88
-196 63
OK Autrod 316L S19123L ER316L 390 565 38 -60 113
-110 94
-196 50
OK Autrod 347 S 199 Nb ER347 3.2,4.0 455 620 38 +20 125
-60 88
-110 63
-196 38
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4.6. dnrocbl U NEeHTbl HA OCHOBE BbICOKONIEermpoBaHHbIX cTtaneu gns ﬂerBOﬁ HanmnaBKWU.

Knaccugpukayuu ¢hsirocoe 8 coomeemecmeuu co cmaHoapmom:
* ISO 14174:2012, a makxe udeHmu4HbIl emy EN ISO 14174:2012

Knaccudumkaumio cm. B pasgene 1.6. «Priockl 1 NPOBONOKM AN AYroBOW CBapKy nog dortocoM yrnepoamncTbiX
N HU3KOMNErMpoBaHHbIX cTanen» Ha cTp. 44

Knaccudgpukauyuu neHm e coomeemcmeuu co cmaHOapmom:
* ISO 14343:2009, a makxe udeHmu4HbIlU emy EN ISO 14343:2009

Knaccudpumkauuio cm. B pasgene 4.2. «[1poBOMOKN CMMOLHOIO CeY4eHUs ANa AYroBOW CBapKU B 3alLMTHbIX ra3ax
NIaBALWMMCA 3NEKTPOLOM Ha OCHOBE BbICOKONErMpoOBaHHbIX cTanen» Ha cTp. 126

* SFA/AWS A5.9/A5.9M:2006
AWS A59 |: EQ] 1

AWS A5.9 — cTraHfgapT, cornacHo KOTOpOMY NPOU3BOANTCA Knaccudukaums
EQ - nnaeswascsa npucagoyHas neHrta
1 — vHAekc, onpeaensioLWmnin XMMUYECKIA COCTaB NEHTLI B COOTBETCTBUM ¢ Tabnuuen 1 ctangapta AWS A5.9.

Mapka Knaccudmkaumm n ogo6peHuns Xumunyeckum coctaB neHTbl, %
OK Band 308L EN ISO 14343-A:B199 L C max 0,03
Bobinyckaemble pa3mepsbl: 30x0,5; Mn 1,00-2,50
AWS A5.9: EQ308L Si 0,30-0,65

60x0,5 n 90x0,5 mm
Cr 19,5-21,0

Ni 9,00-11,0
P max 0,030
S max 0,020

OK Band 309L EN ISO 14343-A: B 23 12 L C max 0,03
Boinyckaemble paamepbi: 30x0,5; _ Mn 1,00-2,50
60x0,5 1 90x0,5 MM AWS A5.9: EQ309L Si 0,30-0,65
Cr 23,0-25,0

HAKC 30x0,5 1 60x0,5 Ni 12,0-140

P max 0,030
S max 0,020

OK Band 309LNb ENISO 14343-A: B 23 12L Nb C max 0,03
Beinyckaemble pasmepbi: 30x0,5; Mn 1,00-2,50
60x0,5 1 90x0,5 Mm Si 0,30-0,65

Cr 23,0-25,0
Ni 12,0-14,0
Nb 10x%C-1,00
P max 0,030
S max 0,020

Mapka Knaccudmkaumm u ogo6peHus Xumuyeckui coctaB neHTbl, %
OK Band 347 EN ISO 14343-A: B 19 9 Nb C max 0,03
Bobinyckaemble pa3mepsbl: 30x0,5; M_n 1,00-2,50
60x0,5 1 90x0,5 MM AWS A5.9: EQ347 Si 0,30-0,65
Cr 19,0-21,0
Ni 9,00-11,0
HAKC 3OX0,5 n 60XO,5 Nb 10x%C-1 ,OO
P max 0,030
S max 0,020
OK Band 11.46 Cc 0,02-0,04
Buinyckaemble pasmepsbl: 30x0,5 mm M.“ 1,00-2,50
Si max 0,30
Cr 12,5-13,5
Ni 4,70-5,70
Mo 0,40-0,80
P max 0,020
S max 0,015
OK Band 11.85 C 0,17-0,22
Bobinyckaemble pa3mepbl: 30x0,5 Mm M_“ 0,50-1,00
Si 0,20-0,30
Cr 13,5-14,5
Ni 1,80-2,50
Mo 1,00-1,50
\Y, 0,20-0,30
Nb 0,20-0,30
P max 0,025
S max 0,020
OK Band 430 EN ISO 14343-A: B 17 C 0,04-0,06
Bbinyckaemble pasmepsl: 30x0,5 M.n 0,25-0,65
1 60x0,5 MM Si max 0,50
Cr 16,0-18,0
P max 0,025
S max 0,020
OK Band 2209 ENISO 14343-A:B2293NL C max 0,03
Bbinyckaemble pasmepsi: 30x0,5 Mn  0,50-2,00
1 60x0,5 MM AWS A5.9: EQ2209 Si max 0,90
Cr 21,5-23,5
Ni 7,50-9,50
Mo 2,50-3,50
N 0,10-0,20
P max 0,025
S max 0,020

OK Band 310MoL
Bobinyckaemble pa3mepsbl: 30x0,5

ENISO 14343-A: B 25222 N L C max 0,03
Mn 3,50-5,50
Si max 0,20

1 60x0,5 mm
Cr 24,0-26,0
Ni 21,0-23,0
Mo 1,80-2,40
N 0,10-0,20
P max 0,020
S max 0,015
OK Band 316L ENISO 14343-A:B 19123 L C max 0,03
Beinyckaemble pasmepsl: 30x0,5; Mn 1,00-2,50
AWS A5.9: EQ316L Si 0,30-0,65

60x0,5 n 90x0,5 mm
Cr 18,0-20,0

Ni 11,0-14,0
Mo 2,50-3,00
P max 0,030
S max 0,020
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OK Flux 10.05 Knaccudpmkaums WHpekc HacbinHas MpaH. cocTaB OK Flux 10.07 Knaccudpmkauus UHpekc HacbinHas IpaH. cocTaB
CnaBOoOCHOBHbII arfoMepUpOBaHHbIN (oc paspaGoTaH A4S ¢prroca OCHOBHOCTHU NnoTHOCTb ArNOMEPUPOBaHHBIN HelTpanbHeli Ni u Mo-nervpytolmii ¢prtoca OCHOBHOCTH NNOTHOCTb
ayroson neHtoyHon Hannasku nog drocom CrNi n CrNiMo EN I1SO 14174 1,1 0,7 0,25-1,6 dntoc paspabotaH AnA OyroBOW MEHTOYHOW HannasBKW Nop, EN ISO 14174: 1,0 1,0 0,25-1,4
HepxasetoLmmm neHTamu knacca AWS EQ300 v aynnekcHoro | g A AAS 2B 56 34 DC drntocom  neHTamu,  knaccudguumpyembiMy No - ctaHaap- | S A GS 3 Ni4 Mo1 DC
TMna. ATo cTaHAapTHbIM Hanbornee pacnpocTpaHeHHbIN dnoc Ty AWS, kak EQ430, pawowmin HannaeneHHbIA Cnon Tuna
npou3BoacTBa komnaHum ESAB, npegHasHaueHHbI Ans Ha- 14%Cr-4%Ni-1%Mo n obecneunBaet TBeppocTtb 370-420 HB.
nnaBKu BHYTPEHHUX MOBEPXHOCTEN U3OENUIA U3 YrNepoanCTbIX Tun cbn[oca Tok un NONAPHOCTb ﬂerupoBaHMe dntoc paspaboTtaH crneumanbHO ANs HarnaBky BankoB CTaHOB Tun cbr".oca Tok un MONSAPHOCTb nerupoBaHMe
U HU3KOMErnpoBaHHbIX cTaneit. dnioc obnagaer XopoLumu An . DC+ H . HenpepbIBHON pasnuBkK cTanu. Hannaeka nmMeet heppuTHyo K o DC+ Ni v M .
CBapOYHO-TEXHOMNOMMYECKMMU XapakTepucTukamu, Lwnak dop- tOMUHATHO-OCHOBHbIN enervpyrowmnn CTPYKTYPY MOBbLILLEHHOW TBEPAOCTU M CTOMKOCTM K ob6pasoBa- anbLmMEeBo-CrnmKkaTHbIN 11 Mo — nervipytorumm
MVPYET rNagKuii HannaeneHHbIA BanVK W NErko oTAeNseTcs. (ycnosHo) HUWIO TPELLMH B NPOLIECCE 3KCMyaTaLum.
;rlglil-ﬁmoxmmm;g;mﬁ cocTas ¢rtoca: ',I\'llanquuh XVIMVI;S/CKMVI cocTaB dntoca: Pacxop chntoca (Kr corirocalkr npoBosiokHm)
n (] I (]
CéFj 25% Pacxop dontoca (kr conroca/kr npoBonoku) Mo 2% HanpsxeHue DC+ AC
CaO+MgO  15% HanpsixeHne DC+ AC ALO#+MNO  17% 26 0,65
Si0,+TiO, 25% 25 04 CaF, 8%
PexxvMbi npokanku: 275-325°C, 2-4 yaca ’ CaO+MgO  28% 28 0,65
Opobperus poritoca: HAKC 28 0,5 SiO,+TiO, 34%
32 0,6 Pexumbl npokanku: 275-325°C, 2-4 yaca
OnoBpeHus drioca: Het Knaccudukauum neHT n nx ogodpeHus
Mapka neHtbI EN ISO 14343-A AWS HAKC
Knaccudukauum neHT n nx ogobpeHus A59 (pa3mepbl)
Mapka neHTbI EN ISO 14343-A AWS HAKC OK Band 430 B 17 EQ430
A5.9 (pa3mepbl) (ycnosHO)
OK Band 309L B2312L EQ309L 30x0,5 n
60x0,5 mm PekomeHpgyembie coyeTaHmsa OK Flux 10.07/neHTa
OK Band 308L B199L EQ308L TUNUYHBIA XMMUYECKMIA COCTaB HamnMaBeHHOro MeTasnna u coaepxaHue B Hem cheppuUTHON chasbl:
OK Band 316L B19123L EQ316L Mapka neHTbI C Mn Si Cr Ni Mo Cu Nb N S P HB
OK Band 347 B 199 Nb EQ347 30x0,5n OK Band 430* 0,05 0,15 0,6 13,0 4,0 1,0 <0,020 | <0,025 | 410
60x0,5 mm
* B 3-em cnoe Hannasku nieHmou 60x0,5 mm. Nepabiti u emopoli criou HarnasneHsl neHmot 60x0,5 mm OK Band 430 Ha Hu3koyanepoducmyto
OK Band 2209 B2293NL EQ2209 C-Mn KOHCMPYKUUOHHYO CMarib.
PekomeHpgyemble coyetanusa OK Flux 10.05/neHTa
TUNMYHBIA XUMUYECKNI COCTaB HannaBfeHHOro MeTarnna v cogepxaHve B HeM deppuTHoOn asbl: OK Flux 10.92 Knaccndukauus Wnpexe Hacbinuas Mpah. coctas
: - HeiiTpanbHbIii arnoMeprupoBaHHbI XPOMOKOMMNEHCHPYHOLLMIA ¢pniroca OCHOBHOCTH MJI0THOCTL
Mapka neHTbI C Mn Si Cr Ni Mo Cu Nb N S P FN % o
chntoc ABOMHOIO HasHaveHusi. Bropoe HasHayeHue — gyrosas EN ISO 14174: 1,0 1,0 0,25-1,6
teppuTa Hannaeka nof nocoM KOPPO3MOHOCTOMKNMI Hepxaselwn- | S A CS 2 57 53 DC
OK Band 309L MprMeHseTca Ans HannaBku NEPEXOAHbIX CIOEB. Mu neHtamm knacca AWS EQ300. ®ntoc obnagaeTt xopoLum-
XuMUYeckuii cocTaB HamnnaBneHHOro MeTarnna B 3TOM CIl0e He perflaMeHTUpyeTcsi. MV CBapOYHO-TEXHOMOMMYECKUMU XapaKTepucTMKamu, Lwnak
OK Band 308L* 0.02 1.0 06 190 10,5 0,03 | 0,020 | <0,030 6 35 nerko otaensieTcst U hopmMupyeT rnagkyto HamnmnasneHHy no- Tun dnroca ToK 1 NoNAPHOCTL NernposaHue
BEPXHOCTb. _ -
OK Band 31 6L* 0,02 1,1 0,7 18,0 13,0 2,5 0,02 50,020 50,030 7 4,0 TUNUYHBIN XUMUYECKUNA COCTaB cbr"oca: KanbumeBo-CMHMKaTHbIM DC+ Cr - KOMHeHCMpleLLlMM
OK Band 347* 0,02 1,1 0,7 19,0 10,5 0,35 | 0,03 | <0,020 | <0,030 | 8 4,5 ALO+MnO  20%
F 109
OK Band 2209** 0,02 1,1 0,8 22,0 8,0 3,0 0,15 | <0,020 | <0,030 | 35 25 8202+Mgo 3802 Pacxop ¢ntoca (kr dontocal/kr nposonoku)
i i HanpsikeHue DC+ AC
* Bo 2-om crioe Hannasku neHmot 60x0,5 mm. [Nepebit crioli HarnaeneH neHmot 60x0,5 mm OK Band 309L Ha Hu3koyanepoducmytro Si0,*TiO, 35% R p
C-Mn KOHCMPYKUUOHHYIO cmarb. Pexumbl npokanku: 275-325°C, 2-4 yaca ) 26 0,4
** Bo 2-0M crioe HannasKu neHmoti 60x0,5 Mm. Mepesili crioll HannaeneH neHmoti 60x0,5 mm OK Band 2209 Ha HU3KOy2repoducmyio Opobpenus chrioca: AnA Hannasky NEHToN He aTTecToBaH 30 055
C-Mn KOHCMPYKUUOHHYH cmarib. ’
34 0,7
38 0,9

Knaccudukaumm neHT n ux ogobperHus

Mapka neHTbl EN ISO 14343-A AWS HAKC
A59 (pa3mepbl)

OK Band 309L B2312L EQ309L 30x0,5un
60x0,5 mm

OK Band 308L B199L EQ308L

OK Band 316L B19123L EQ316L

OK Band 347 B 19 9 Nb EQ347 30x0,5un
60x0,5 mm
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PekomeHpyemble coyetanua OK Flux 10.92/nexTa
TUNWMYHBIA XMMUYECKUIA COCTaB HaMfaBNeHHOro MeTasnna U cogepXxaHme B Hem dheppuTHom asbl:

Mapka C Mn Si Cr Ni Mo Cu Nb N S P FN %
NPOBOSIOKU cheppuTa

OK Band 309L [MpumeHsieTca Ansa HanmnaBkM NepPeXodHbIX CIOEB.

XUMUYECKNI COCTaB HanMNaBfeHHOro MeTarnna B 3TOM CIoe He pernameHTupyeTca.

OK Band 308L* 0,02 0,7 1,0 20,6 9,8 <0,020 | 0,030 | 12 6,5
OK Band 316L* 0,02 0,7 0,9 18,5 12,3 2,9 <0,020 | <0,030 8 4,5
OK Band 347* 0,02 0,7 1,3 20,6 9,5 0,5 <0,020 | <0,030 | 15 9,0

* B 3-em cnoe Hannaeku neHmot 60x0,5 mm. Nepenbiti crnoli HannaeneH neHmotl 60x0,5 mm OK Band 309L Ha HU3Koneaupo8aHHyH
mennoycmoudusyto 2,25%Cr-1%Mo cmarnb.

4.7. ®noCbl N NEHTbl HA OCHOBE BbICOKOJIErMPOBaHHbLIX CTanen AN 3MeKTPOoLUSIakoBOU
HannaBKM.

Knaccudgpukauyuu ¢hnirocoe 8 coomeememeuu co cmaHoapmom:
* ISO 14174:2012, a makxe udeHmu4HbIlt emy EN ISO 14174:2012

Knaccudpumkaumio cm. B pasgene 1.6. «Prirockl 1 NPOBOSOKM AN AYroBOW CBapKM Nnog, doritocoM yrnepoaucTbixX
N HU3KOSEerMpoBaHHbIX CTanen» Ha cTp. 44

Knaccud)uxauuu JIeHm e coomeemcmeaeuu co cmaHdapmom:

* ISO 14343:2009, a makxe udeHmu4HbIlU emy EN ISO 14343:2009

Knaccudpumkaumio cm. B pasgene 4.2. «[1poBOnoKM CNOLLIHOIo ceveHns Ans AyroBor CBapky B 3alUMTHBIX ra3ax
NMaBsALWMMCA 3NIEKTPOLOM Ha OCHOBE BbICOKONErMpoBaHHbIX cTanen» Ha cTp. 126

OK Flux 10.10

BbICOKOOCHOBHI arnomMepuypoBaHHbIN Gritoc, paspaboTaHHbI

ana 3J'IeKTpOLIJJ'IaKOBOI7I TNIEHTOYHOWN Hannaeku BbICOKONernpo-

BaHHbIX KOPPO3MOHHOCTOMKIX CMOEB creuuanbHeIM1 feHTamMn | ES A FB 2B 56 44 DC

NSl 9NEKTPOLUIAKOBOro NpoLecca BbiMyckaeMblX KoMMaHuei
OCAB nog 6pengom OK Band 309L ESW. Hannaeka moxet

NPON3BOANTLCS KakK Ha MepexOOHbI CrION, BbINOMHEHHbIA Ay-

rOBOW NEHTOYHOM Hannaekow nog rcoM, Tak U Henocpea-
CTBEHHO HA KOHCTPYKLMOHHYIO UMM TENNOyCTOMYMBYIO CTaslb.

Mpwn aTom Gnarogapsi kpanHe HU3KOW 4Ore y4acTUsi OCHOBHOIO

MeTarnna B HannaeneHHoOM martepuarne, npu OgHOCIONHON Ha-

nnaeke HET pucka 06pa3oBaHUs XpYMKKUX CTPYKTYp MO rpaHuLie
CMMaBMNeHUsi OCHOBHOMO W Mrakvipytollero Matepuana. [Mpo-

LleCC Hannaeku C UCMOMb3oBaHNEM AaHHOro dnoca Tpe6yeT

Knaccudmkaumsa Wnpekc HacbinHas IpaH. cocTaB
c¢nroca OCHOBHOCTU NNOTHOCTb

EN ISO 14174: 4,0 1,0 0,15-1,0
Tun dontoca ToK 1 nonsApHOCTb JIlernpoBaHue
PTOPUOHO-OCHOBHBIN DC+ Henernpytowwmn

Pacxop dntoca (kr conrocal/kr npoBOnOKM)
HanpsixeHue DC+ AC
25 0,5

NprYMeHeHNs cneumarnbHbIX FONOBOK C BOASHLIM OXMaXXAEHUEM,
MarHuTHblE ynpasnstoLimMe cucTeMbl Anst DOPMMPOBAHUS POB-

HOW Nno I'J'Iy6VIHe CBapOYHOW BaHHbI MO BCEW LUMPUHE FNEHTbI U

Knaccudukauum neHT un nx ogobpexHus

Mapka Knaccudukaumum n ogo6peHus XumMmunuecknn coctaB neHTbl, %

OK Band 309L ESW EN ISO 14343-A:B22 11 L C max 0,015

Beinyckaemblie pasmepsbi: 30x0,5; Mn 1,00-2,50

60x0,5 1 90x0,5 MM Si max 0,50
Cr 21,0-22,0

Ni 10,0-12,0
P max 0,020
S max 0,020

I/ICTOHHI/IK?B nUTaHus, pvaCCLIVITaHHI:IX Ha-TOKI/I He meHee 1200 A. Mapka neHTb EN ISO 14343-A HAKC (pasmepbl)
TUNMYHBIA XMMUYECKniA cocTas dntoca:
ALO, 25% OK Band 309L ESW B2111L
CaF, 63% OK Band 309LMo ESW B21133L
Si0,+MgO 8%
Pexumbl npokanku: 275-325°C, 2-4 yaca OK Band 309LNb ESW B 2212 L Nb 60x0,5 mm
OnobpeHus dpntoca: HAKC 30x0,5 mm
90x0,5 mm
PekomeHgyemblie coyeTaHus OK Flux 10.10/neHTa
TUAMYHBIA XMMUYECKUI COCTaB HannaBneHHOro MeTansa u cogepxaHve B Hem oeppuTHoOn asbl:
Mapka neHTbI C Mn Si Cr Ni Mo | Nb N S P FN %
¢depputa
OK Band 309L ESW* 0,03 1,2 0,4 19,0 10,0 0,05 0,001 0,002 4 2,0
OK Band 309L ESW** 0,02 1,2 0,5 | 20,0 | 11,0 0,05 0,001 0,002 7 4,0
OK Band 309LMo ESW* | 0,02 1,1 0,4 180 | 125 | 2,8 0,04 0,001 0,008 6 3,5
OK Band 309LMo ESW** | 0,02 1,3 0,5 19,0 13,0 3,0 0,04 0,001 0,008 8 4,5
OK Band 309LNb ESW* | 0,03 1,3 0,5 19,0 | 10,0 0,40 0,05 <0,020 | <0,020 4 2,0
OK Band 309LNb ESW** | 0,02 | 13 | 05 | 20,5 | 11,0 040 | 005 | <0,020 | =0,020 9 5,0

OK Band 309LMo ESW ENISO 14343-A:B21133L C max 0,015
Bbinyckaemble pasmepbl: 30x0,5; Mn 1,00-2,50
60x0,5 1 90x0,5 MM Si max 0,40
Cr 19,5-21,5
Ni 13,0-14,0
Mo 2,80-3,30
P max 0,020
S max 0,020
OK Band 309LNb ESW EN ISO 14343-A: B22 12 L Nb C max 0,015

Mn 1,00-2,50
Si max 0,40
Cr 20,0-22,0
HAKC 30x0,5; 60x0,5 n 90x0,5 Ni 11,0-13,0
Nb 0,40-0,80
P max 0,020
S max 0,020

Bbinyckaemble pasmepsbl: 30x0,5;
60x0,5 n 90x0,5 mm
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* B 1-om crioe Harnnasku neHmoti 60x0,5 mm. Harnnaeka ebirnonHeHa Ha HU3KoeauposaHHyto mennoycmouyusyto 2,25%Cr-1%Mo cmarnb
** Bo 2-om crioe Harnasku neHmot 60x0,5 mm. lNepebiti crioli 8binonHeH dyeosoll Harriaskol nod ¢hrtocom neHmot 60x0,5 mm
OK Band 309L + OK Flux 10.05 Ha Hu3skoyanepoducmyto C-Mn KOHCMpYKYUOHHYO cmarib
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OK Flux 10.14 Knaccudwmkauus WHaeke HacbinHas MpaH. cocTaB
BbICOKOOCHOBHbIiI arTIOMEPUPOBaHHbIN GroC, pa3paboTaHHbIi ¢prroca OCHOBHOCTHU NIOTHOCTb

Ansi BLICOKOCKOPOCTHOW (A0 35 CM/MWH) 3MeKTpOoLLIakoBon EN I1SO 14174 4.4 1,0 0,2-1,0
NEHTOYHOI HanmaBKM BbICOKOMNErMpOBaHHbIX KOPPO3MOHHO- | ES A FB 2B 56 44 DC

CTOVKMX CNOEB CneumnasibHbIMU NeHTaMM AN1S 3NeKTPOLLNaKo-

BOrO npoLiecca BbinyckaeMbix komnaHvenn CAB noag 6peHaom

OK Band 309L ESW. HauGonee 4yacTo HpMMeHﬂeMOVI NeHTon Tun q)n}oca Tok un MONAPHOCTb nerMpOBaHMe
Onst gaHHoro dgontoca siensietcs mapka OK Band 309LNb ESW. -

HannaBka MOXeT NMpou3BOAMTLCS Kak Ha NepexodHblii Crow, PTOPUAHO-OCHOBHbIN DC+ -YMepeHHo .
BbINOMHEHHbI [yTOBON JIEHTOUHOI HaMNaBkol nog priocoMm, Si-nervpytoLmit

TaK U HenocpeaCTBEeHHO Ha KOHCTPYKUMOHHYK UK Tensnoy-

cTonumByto cTanb. [py aTom Griarogaps kpaviHe HU3KOW fore

Pacxopn cntoca (kr chnroca/kr npoBOnoKM)
y4actua OCHOBHOrNo MeTarnia B HanmasneHHOM mMatepuarne,

npy OQHOCMOWHON HannaBke HET pucka 06pa3oBaHNs XPYMKMX HanpsixeHuve DC+ AC

CTPYKTYp NO rpaHuue cnnasneHna OCHOBHOIO U NiaknpyroLlero 25 0.5
)
Martepuana. I'Ipou,ecc HannaBkKu C MUCMNONb30BaHMEM OaHHOro

dntoca Tpe6yeT NpUMEeHeHNA cneunanbHbIX roflIoBOK C BOAA-

HbIM OXnaXXaeHnem, MarHUTHble ynpasnarouime cuctemMbl Ond KﬂaCCM(bVIKaU'VIVI NEeHT N nx OﬂOGpeHVIFl

(HOpMMPOBaHKS POBHOW MO rMyGUHE CBapOYHOI BaHHbI MO BCEN
LUMPUHE NEeHTbl U UCTOYHUKOB NMUTAHUA, PaCCYNTAHHbBIX Ha TOKU MapKa fIeHThb! EN ISO 14343-A HAKC (paSMepbl)
He MeHee 2400 A. OK Band 309L ESW B2111L
Xllfugmem xmmm;g;mm cocTaB cntoca: OK Band 309LMo ESW B21133L
0
CaF, 70% OK Band 309LNb ESW B 2212 L Nb 60x0,5 MM
Si0,+MgO 10% 30x0,5 mm
Pexumbl npokanku: 275-325°C, 2-4 yaca 90x0,5 mm
OpobpeHus dritoca: HeT
PekomeHpgyemble coyetanmnsa OK Flux 10.14/nenTa

TUNWMYHBIA XMMUYECKUIA COCTaB HaNMaBNEeHHOro MeTasnna u cogepxaHme B Hem cheppuTtHom casbl:

Mapka npoBofoku C Mn Si Cr Ni Mo | Nb N S P FN %

c¢depputa

OK Band 309L ESW* 0,02 1,3 0,5 19,2 9,9 0,05 <0,020 <0,020 6 3,5
OK Band 309LMo ESW* | 0,025 1,3 0,5 18,0 11,9 2,0 0,04 <0,020 <0,020 3 1,6
OK Band 309LNb ESW* | 0,015 | 1,3 0,4 19,0 | 10,5 0,40 0,05 <0,020 <0,020 7 4,0
OK Band 309LNb ESW** | 0,06 | 16 | 05 | 19,0 | 10,0 060 | 002 | 0010 | 0010 5 3,0

* Bo 2-om croe Hannasku neHmol 60x0,5 mm. [Nepebil crioli 8biroriHeH 0y2080U Harnaskoul rnod ¢hrtocom neHmou 60x0,5 mm
OK Band 309L + OK Flux 10.05 Ha Huskoyanepoducmyto C-Mn KoHCMpyKUUOHHYI cmarib
** B 1-om crnoe Hannasku neHmot 60x0,5 mm. Harnaeka ebinonHeHa Ha Huskoyanepooucmyto C-Mn KOHCMpYKYUOHHY cmarib

5. CBapO‘-IHbIe MaTepualsibl Ha OCHOBe HUKeJieBbIX CMNJjiaBOB.

5.1. dnekTpoAbl HA OCHOBE HUKeNeBbIX CNJ1aBoOB.
Knaccudgpukayuu HannaeseHHO20 Memaisisia 8 coomeemcmeuu co cmaHoapmom:
* ISO 14172:2008, a makxe udeHmu4HbIlU emy EN ISO 14172:2008

1ISO 14172 |:[E| [ Ni | [ 1 (2)

aKkynbTaTuBHO

ISO 14172 — cTtangapT, cornmacHo KOTOPOMY MPOM3BOAMTCA Knaccudukaums
E — anexkTpoa NoKpbITLIN A58 PyYHOW [YyroBOW CBapKU
Ni — cBapoYHbI MaTepuan Ha HUKEeNeBOW OCHOBE

1 — uncpoBoON NHAEKC, oNpeaensoLLMA XUMUYECKMIA COCTaB COrnacHoO Tab.1 n MmexaHn4eckme CBOMCTBa
cornacHo Tab.2 HannaereHHoro Metanna craHgapta ISO 14172.

2 — COOTBETCTBYHOLLMIA UHOEKC, NOKa3biBaOLLMIA OCHOBHbLIE MErvpyloLLmMe areMeHThbl JaHHOro crnnasa

N UX TUNUYHOE copepkaHne B %, onpeaensiowmii XMMUYEeCcKuiAi CoCcTaB HamnmnaeneHHoro MeTanna

cornacHo 1ab.1 craHgapta ISO 14172.

* SFA/AWS A5.11:2010
AWSA511 : | E | 1

AWS A5.11 — cTaHgapT, cornacHo KOTopoMy Npou3BoAnUTCS Knaccudmkaums

E — anekTpoa NOoKpbITLIN A5 PYYHOW AyroBOW CBapKK

1 — nHaekc, onpeaensLmMin XMMUYEeCKUIn CoOCcTaB cornacHo Tab.1 n mexaHu4eckue CBOMCTBa cornacHo 1ab.4

HannaeneHHoro metanna craHgapta AWS A5.11.

Mapka, TMn NoKpbITUSA, onucaHue

Knaccudmkaumm
1 opoGpeHus

TUNn4YHbIe XapaKTepUCTUKH
HannaBrieHHOro metanna

Me[u co cTarnblo, a Takke Ansi HannaBKky HUKENEeBOro Crost
Ha ctanb. Mpu cBapke HeOGXOOMMO Y4WUTbIBATb, YTO Ha-
NnaeneHHbI MeTans U3 YUCTOTrO HUKeNs MMeeT KpalHe
BbICOKYH CKIMOHHOCTb K 06pa3oBaHuto nop. MNoatomy, 4To-
Obl n3bexartb OedeKkToB, cBapuBaeMble KPOMKN LOSMKHbI
ObITb TLUATENbHO OYMLLEHbI OT 3arpsi3HEHUA U OKUCIOB
MexaHM4eckuM cnocobom, abpasvBoM, MNECKOCTPYMHOW
obpaboTkoi nnu TpasneHveM. OgHako NMPUMEHATb Ans
3a4YMCTKM YUCTOrO HUKENsl MeTarnnmnyeckme LIEeTKM He pe-
KOMEHAyeTCsl, T.K. 3TO MOXET MpMBECTU K obpasoBaHUio
MUKPOHaApPbLIBOB NMoBepxHocTU. Kpome Toro, Heobxoanmo
Y4UTbIBaTb, YTO pacnnaBfieHHbIA HUKeNb obnagaeT ro-
pasfo Xyallen CMavymBaeMoCThbio KPOMOK B CPaBHEHUU CO
ctanbto. [Mpu 3TOM KaTeropmyeckn s3anpeLLeHo KoMNeHcu-
poBaTb 3TOT HEQOCTATOK 3a CYET MOBbILIEHUS CBAPOYHOIO
TOKa BhbILLE MakcMMarnbHOro nopora, KoTopbiil onpeneneH
cneumndmrkaumen Ana gaHHoro gmamertpa anektpoaa (95 A
anst avametpa 2,5 mm n 135 A gns gnametpa 3,2 mm). 310
MOXET MPUBECTUN K YXYALUEHWNIO pacKUCNEHUst MeTanna u,
Kak cnencrteue, k obpasoBaHuio nop. CBapky pekomeHay-
€TCS BbIMOMHATbL C MUHUMArbHBLIM YAEmNbHbIM TEMMOBIO-
XeHnem 6e3 nonepeyHbIx konebaHuii anekTpoaa, Bblaep-
XMBasi €ro yron HakrnoHa K cBapvBaeMol NMOBEPXHOCTU B
npeaenax 80-90°.

Tok: = (+)

[MpocTpaHcTBEHHLIE NONOXEHNA Npu cBapke: 1, 2, 3,4, 6

Pexumbl npokanku: 230-270°C, 2 yaca

Xumunyeckum MexaHu4eckune
cocTaB, % CBOMCTBA

OK Ni-1 (crapoe HasBaHue OK 92.05) ISO 14172: c max 0,05 o, 330 Mra
THN NOKPLITUS — OCHOBHOE E Ni 2061 (NiTi3) M_n 0,40 o, 470 Mrlla
OnekTpon, obecrneyvBalOWMA B HamnmaBieHHOM crioe ) S'_ 0,70 5 30%
NPaKkTUYECKN YNUCTbIA HUKENb, B KOTOPLIN A006aBneHo He- AWS A5.11: ENi-1 N.' 96
OonbLLIOe KONMMYECTBO TUTaHa ANsl CHWXKEHUS] ero CKMoH- Ti 1,5
HOCTM K 00pa3oBaHuio ropsiumx TpewwmH. OH npeaHasHa- Al 0,10
YeH Ons CBapKy NMOKOBOK U NUTbS U3 TEXHUYECKN YUCTOro Fe 0,40
HUKEenNs, CBapKM HUKENsS CO CTanblo, HUKENS C Meabio Unn P max 0,020

S max 0,010

UHpekc Tun nernpoBaHusa cnnasa

1XXX Cnnasbl, nervMpoBaHHble MONMGAeHOM 6e3 3HaYMMOro KonM4yecTBa XpoMa (HUKeNb-MonnbaeHoBbIE CnaBhbl)

2XXX Jlervpytowmx anemMeHToB B 3Ha4YVMOM KONMMYeCTBE He NPUCYTCTBYET (CnnaBbl BrN3KM K YUCTOMY HUKENHo)

4 XXX Cnnasbl, NerMpoBaHHble MeAbI0 (HUKENb-MeaHble CMraBbl)

6XXX Cnnassbl, NerMpoBaHHbIe XPOMOM C cogepaHuem xenesa Ao 25% (HUKenb-Xxpom-xenesHble
N HUKeNb-XpOM-MOnubaeHoBbIE CrnaBbl)

8XXX Cnnagbl, NerMpoBaHHbIe XPOMOM C cofepKaHneM xenesa 6onee 25% (HUKeNb-Xene3o-xpoMUCTbIE CnaBbl)
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MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
n ogob6peHus

TuUnNuyHble XapakTepUcTUKU
HannaBneHHOro MeTanna

Mapka, TMn NoKpbITUSA, onucaHue

Knaccudukauun
1 opobpeHus

TUNUYHbIE XapaKTePUCTUKU
HannaBrieHHOro meTanna

Xumunyeckum MexaHuyeckue
cocTaB, % cBoMCTBa
OK NiCrFe-2 (ctapoe HazBaHue OK 92.15) ISO 14172: Cc max 0,10 o, 420 MMa
TWN NOKPLITUA — OCHOBHOE E Ni 6133 Mn 2,7 o, 660 Mra
3nekTpon npeaHasHadeH Ans ceapku xapo-koppoauon- | (NICr16Fe12NbMo) Si 0,45 5 45%
HOCTOWKMX HUKeneBbIX cnnaeoB Tuna XH60BT, 31-868, Ni 69 KCV: i
Inconel 600, NOOB600, WNT. 2.4816 1 um nomobHbix akc- | AWS AS.11: Cr 16,1 138 hx/cm? npy +20°C
nnyaTUpyloLMXCs Npn TemnepaTtypax ot -196 o 1000°C | ENiCrFe-2 Mo 1.9 113 'El-"‘dc“"z npw
(BbICOKME MOKa3aTenu oKanvHo- 1 XapornpoYHOCTH rapaH- Nb 1.9 -196°C
Tupytotca go Temnepatypbl 850°C) , HuskonermpoBaH- | ABS: ENiCrFe-2 Fe 77
HbIX XPOMO-MONUBAEHOBBLIX TENmnoyCTOMYMBBLIX CTanewn P max 0,025
NMeprUTHOTO Krnacca C BbICOKONErMpoBaHHbIMK CTansiMm S max 0,015
ayCTEHUTHOrO Kracca, rapaHTupysi Mpu 3TOM OTCyTCTBUE
MUrpauum yrinepoga u3 TennoycTornymMBoi CTanu B MeTann
wBa npu paboymx TemnepaTypax aKCniyataumm nsgenui
M3 3TUX CTarnem, BbICOKOMPOYHbIX CTanew KPUOreHHOro
HasHaveHwus, nermpoBaHHbiX 5 unn 9% Ni, MapTEHCUTHBIX
TSXKENo cBapmBaeMbIX CTanen co cTansmMm ayCTEHUTHOrO
Knacca, OTNIMBOK U3 XXapOMnpOYHbIX CTanemn orpaHN4eHHON
CBapMBaeMoCTU, @ Takke HanmnaBku NepexodHbIX 1 nna-
KMPYIOLLMX KOPPO3MOHHOCTOMKUX CMOEB Ha M3genvs 13
HU3KOYTMEPOANCTbIX U HU3KONMErMPOBaHHbBIX KOHCTPYKLM-
OHHBbIX ¥ TEMNMOYCTONYMBbLIX cTanen. MexnpoxogHas Tem-
nepatypa He gomkHa npesbiwate 100°C. CogepxaHue
deppuTHOW hasbl B HaNMaBneHHOM MeTasne B UICXO4HOM
nocne ceapku coctosHumn pasHo 0% (FN 0).
Tok: = (+)
MpocTpaHcTBEHHbIE MONoXeHusa npu ceapke: 1, 2, 3, 4, 6
Pexwvmbl npokanku: 230-270°C, 2 yaca
OK NiCrFe-3 (ctapoe HasBaHue OK 92.26) ISO 14172: C max 0,10 o, 410 MMa
Tun NOKPBLITUSA — OCHOBHOE E N' 6182 Mn 6.6 o, 640 Mlla
3neKTpoa NpeaHasHadeH Ans ceapky xapo-koppoavon- | (NICr15Fe6Mn) Si 0,5 5 40%
HOCTOMKUX HUKeneBblX crnasoB Tuna XHG60BT, 31-868, Ni 66,9 KCV: .
Inconel 600, NOOB600, WNF. 2.4816 1 um nopobHbix akc- | AVS AS.11: Cr 15,8 125 [bx/cm? npu +20°C
MNYaTUPYIOLMXCS B KOHTaKTE C arpeccuBHbiMu cpeaamm | ENICTFe-3 Nb 1,7 100 E'-’K/CMZ npw
npu Temnepatype ot -196 no 480°C, HM3KONErMpoBaHHbIX Fe 8,8 -196°C
XPOMO-MONMBAEHOBBIX TENIOYCTOMYMBLIX cTanen nepnut- | HAKC: P max 0,025
HOro Kracca C BbICOKOMErnpoBaHHeIMu ctanamu aycte- | @ 4.0 n 5.0 mm S max 0,015

HWTHOrO Krnacca 3KCMiyaTUpYHLLKMXCA Mpyu TemnepaTtype
£o 650°C, rapaHTupys npy 3TOM OTCYTCTBME MUrpauun
yrnepoga 13 TennoycTonunBol cTanv B MeTann LWea, Bbl-
COKOMPOYHbIX CTanen KpUOreHHOro HasHayeHus, nernpo-
BaHHbIX 5 unn 9% Ni, MapTeHCUTHBIX TSXKENno ceapuBae-
MbIX CTanen co CTansMy ayCTEHWTHOrO Krnacca, OTIIMBOK
13 XKapornpo4HbIX CTanen orpaHNYeHHON CBapnBaemMocCTHy,
a TaKkke HannaBkv NepexofHbIX U NNAKNPYLLUX KOppPOo3u-
OHHOCTOMKMX CIIOEB Ha U3AeNus U3 HU3KOYrMepoanCTbIX 1
HW3KONErMpoBaHHbIX KOHCTPYKLIMOHHBIX U TEMNOYCTONYN-
BbIX cTaneun. HannaeneHHbI MeTann He NOABEPXKEH Bbl-
coKkoTeMnepaTypHOMY OXpynyMBaHuto, obragaeT BbICOKON
»Kaponpo4HocTbio npu Temnepatypax go 1000°C n crtom-
KOCTbIO K 0Opa3oBaHWi0 OKanvHbl Npy Temnepatypax [o
1175°C B aTMOcdepe He codepkalliet COeqMHEHMS cepbl.
OneKTpoa No cBoemy HasHadeHuto 6nmsok k OK 92.15,
ofHako 6onblle OPMEHTUPOBAH Ha CBapKy pPasHOPOAHbIX,
TSKENO CBapuBaeMbIX CTanen n cranen Heus3BeCTHOro
XMMWU4YECKOro COCTaBa, M OTNNYAETCSt HECKOMbKO yudLUei
oTaensieMocTblo Wiaka. bnarogapss 6onee BbiCOKOMY
copgepxxaHuto Mn, HannaeneHHbI MeTann Gonee CToek
K obpasoBaHMi0 ropsiymx TpewwmH. MexnpoxogHas Tem-
nepartypa He pomkHa npesbiwatb 100°C. CopepxaHue
deppuTHOI hasbl B HaMnaBleHHOM METanmne B UCXOOHOM
nocne ceapku coctosiHum pasHo 0% (FN 0).

Tok: = (+)

[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca

ABS: ENiCrFe-3
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Xumunyeckumn MexaHu4yeckue
cocTaB, % cBoONCTBa
OK NiCrMo-5 (ctapoe Ha3BaHue OK 92.35) AWS A5.11: C 0,05 o, 515 Ma
TWN NOKPBLITUS — PYTUNOBO-OCHOBHOE ENiCrMo-5 (ycnoBHo) M_n 0,9 o, 750 Mrla
BbicokOnNpon3BoAMTENbHBIN  AMNEKTPoA  NpedHas3HadveH S'_ 0,5 5 7%
ONS CBapkym B HWKHEM MNOMOXeHun, obecrnevmsatoLnii Ni 57,5
B Hannaeke BblCOKONPOYHbIn Ni-Cr-Mo-W cnnae Tuna Cr 15,5
Hasteloy C, koTopbIii mocne Hanmnaekn MOXHO YNPOYHATb Mo 16,4
XONoAHbIM nnacTnyeckum fgedopmuposaHvem. Hannae- W 3,5
NeHHbI MeTann obnagaer OgHOBPEMEHHO BeNUKonen- Fe 5,9
HbIMU MEXaHUYECKMMU CBOMNCTBaAMMW MPU BbICOKMX TEMMe- X max 0,030
paTypax (Ao 1175°C), TakuMn KaK MPOYHOCTb, TBEPAOCTb, S max 0,020
CTOMKOCTb K TEennoBbIM yAapam, OKarUHOCTOMKOCTb U
OTMWYHOW KOPPO3NOHHON CTOWKOCTBIO MPU KOHTaKTe C
razoobpasHbiM BIIaXHbIM XJIOPOM, @ TaKkKe C COMSHOWN,
a30THOW, CepHOW 1 OpTOPOCHOPHON KNCNOTaMuU MNP KOM-
HaTHOW TemnepaTtype. ANeKTpoa OBOMHOIO Ha3HayeHus:.
[MepBoe — cBapka nsgenuin N3 CnraBoB Ha HUKENEBOW OC-
Hoee Tuna Nimonic u Inconel, a Takke Ux cBapku c yrne-
pPOAUCTBIMU U NEerpoBaHHbIMK CTarnsiM1, CBapku map-
TEHCUTHBIX CTanen co CTansiMu ayCTeHWTHOro Krnacca u
CBapKu OTMMBOK M3 >XapOMNpOYHbIX CTanew orpaHu4eHHON
cBapvBaemocTu. [llepen cBapkon KpPOMKM Heobxooumo
TWaTenbHO oYM aTh OT 3arps3HeHnn abpasvBom nnu ne-
CKOCTpYWHOI 06paboTkor. B HekoTopbIx crnyyasx beiBaeT
[OCTaTOMHO OYMCTUTHL CBapMBAEMble MOBEPXHOCTU He-
p>XaBetoLLEen LEeTKOM C Nocneaywmum 06e3xxmpuBaHnem.
CBapKy 1 HannaekKy BbINOMHAWT 6e3 npegBapuUTENbHOrO
nogorpesa ¢ MUHMMAasIbHbIM yAENbHbIM TEnsoBOXEHM-
€M, BblAEPXKMBAsS MEXMNPOXOOHYIO TEMMNEPATypy He Bbille
100°C.
Tok: ~ /= (+)
[MpocTpaHCTBEHHbIE NONOXEHWA Npy cBapke: 1, 2
HanpsxeHue xonoctoro xoga: 70 B
Pexwvmbl npokanku: 330-370°C, 2 yaca
OK NiCrMo-3 (ctapoe HasBaHne OK 92.45) ISO 14172: c max 0,05 o, 500 Mra
Tun NOKPbLITUSA — OCHOBHOE E N' 6625 M'n 0.2 o, 780 Mrlla
OnekTpon npefHasHaveH Onsi CBapku KOPPO3MOHHOCTOW- (NiCr22Mo9NDb) S! 0,4 5 35%
KMX HukeneBblx crnaeBoB Tuna XH70KO, XH78T, Incoloy Ni 63 KCV: .
800 n 825, Inconel 625 1 UM NogoOOGHbIX, 3KCMnyaTUpyto- AW.S AS.11: Cr 21,7 88 [x/cm? npm +20 OC
LMXCA B KOHTAKTE C arpeccuBHbIMU cpeaam npu Temne- | ENICrMo-3 Mo 9,3 63 [bx/cm? npm -196°C
patype ot -196 po 550°C, cynepayCTEeHUTHbIX KOppO3u- Nb 3,3
OHHOCTOWKUX CTanen ¢ coaepxaHuem monubaeHa go 6% | HAKC: Fe 2,0
TMna 0X23H28M3M3T, 254 SMO (Hanpumep UNS S31254) | @ 3.2, 4.0 1 5.0 Mm 2 mgi 813?8

N UM NoA0OHbIX, BbICOKOMPOYHbIX CTanen KpUoreHHoro Ha-
3HayeHus1, nermpoBaHHbiX 5 nnm 9% Ni, ctanen ¢ orpaHu-
YeHHOW CBapMBaAEMOCTbIO, a Takke HamnmnaBky NepexoaHbIX
U NNaKkMpyLLMX KOPPO3MOHHOCTOMKNX CMOEB Ha U3enus
U3 HU3KOYIMEPOANCTbIX U HU3KOMErMpOBaHHbIX KOHCTPYK-
LUMOHHbBIX M TEennoycTonumBbIX cTanen. HannaeneHHbIN
MeTann obnagaeT BbICOKOM CTOMKOCTbIO K KOPPO3MOHHO-
MYy PpacTpecKMBaHUIO MOA HanpshKeHWeM W MUTTUHIOBOW
KOppO3un, OOCTAaTOMHO BbLICOKOM >KapOMpPOYHOCTLIO MpK
Temnepartypax Ao 1000°C n cTorkocTbio k 0O6pasoBaHuio
okanuHbl Npu Temnepatypax go 1175°C B atmocdepe He
cofepxallen coegnHeHns cepbl. OQHaKo Hao yuuTbIBaTb,
4YTO [OaHHbIA CNnaB MOABEPXKEH BbICOKOTEMMEpPaTypHOMY
oxpynumBaHuto npu Temnepatype 600-850°C. [Moatomy
[Onsi CBapKW U3OeNvn, IKCMTyaTUpYLMXCS B JAHHOM TEM-
nepaTypHOM WHTepBare, NPUMEHsITb JaHHble 3NeKTPoabl
He pekomeHayetcs. CopepxkaHne eppuTHON dasbl B Ha-
nnaerneHHOM MeTarnne B MCXOAHOM MOCIe CBapKW COCTOS-
Hun paBHo 0% (FN 0).

Tok: = (+)

[MpocTpaHCcTBEHHbIE NONOXEHNA Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca
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MapKa, TUN NOKPbITUA, onncaHue

Knaccudmkauum
n ogob6peHus

TuUnNuyHble XapakTepUcTUKU
HannaBneHHOro MeTanna

MeTann ycTonymMB K 06pa3oBaHUi0 TPELUMH, AOCTaTO4HO
KOBKMI N OTBEYaeT camblM CTporum TpeboBaHusiM Mo
KOPPO3MOHHONM CTOMKOCTU B MOPCKOW BOAE, KMCHoTax U
Lienoyax. AnekTpoa Ucnonb3yeTcs ANsi CBapKU KOppo-
3MOHHOCTOWMKMX CMMaBOB TUMa «MOHENb» Ha 3aBogax Mo
npousBoAcTBy 6eH3nHa u cynbdata aMMOHKS, a Takke
Ha obbekTax aHepreTukn. MexnpoxogHasi Temneparypa
He gomkHa npesblwatb 100°C. CogepxaHue depput-
HOW basbl B HaMnaBneHHOM MeTanne B UCXO4HOM focre
cBapku coctosiHum pasHo 0% (FN 0).

Tok: = (+)

[MpocTpaHCcTBEHHbIE NOMNOXEHNS npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 180-220°C, 2 yaca

Xumunyeckum MexaHuyeckue
cocTaB, % cBoMCTBa

0K 92.55 1ISO 14172: C max 0,08 o, 2430 MMa
TWN NOKPLITUA — OCHOBHOE E Ni 6620 Mn 3,0 o, 2780 Mrla
BnekTpop paspaboTaH crieLmansHo Ans ceapky Bbicoko- | (NICr14Mo7Fe) Si 0,4 5 =235%
MPOYHBLIX CTanel KPUOreHHOro HasHaudeHusl, NnernpoBaH- Ni 70 KCV: .
Hbix 5 unn 9% Ni. B otnuue ot anektpoaa OK NiCrMo-3, | AWS AS.11: Cr 13 288 [hr/cm? npu -196°C
OHM FOPST Ha NepeMeHHOM Toke, UTo nossonsieT usbexars | ENICrMo-6 Mo 6,3
addpeKTa MarHMTHOro AyTbsA NPU CBapKe AaHHbIX cTanen, W 1.5
OTNNYAOLLNXCA BbICOKMM OCTaTOYHbIM HamarHuymeaHu- | ABS: ENiICrMo-6 Nb 1.5
em, a Takke obnagatoT Goree BbICOKMMU nnacTuueckumn | BV:  N50, ONi* Fe max 80
CBOVICTBAMM NP KPUOTEHHBIX TemnepaTypax. Coaepxa- | DNV: ans NV 1,5Ni | P max 0,020
HWe heppuTHOI hasbl B HannaeneHHoM Metanne B uc- | Ao NV 5Ni S max0,010
XO[HOM nocne cBapku coctosiHum paBHo 0% (FN 0). GL:  NiCr14Mo7Fe
Tok: ~/ = (+/-)
MpocTpaHCcTBEHHbIE MONoXeHus npu ceapke: 1, 2, 3, 4, 6
HanpspkeHne xonoctoro xoga: 55B
Pexxumbl npokanku: 280-320°C, 60-120 MuH
OK NiCu-7 (ctapoe HasBaHue OK 92.86) ISO 14172: C max 0,10 o, 410 MMa
Tun NOKPBLITUSA — OCHOBHOE E N' 4060 ] Mn 2,1 o, 640 Mlla
3nekTpoa NpeaHasHaueH Ans ceapky koppoanoHHocToir- | (NICU3OMn3Ti) Si 0,3 5 40%
KX HUKemNb-MeAHbIX CMNaBoB Mexay coboii U NX cBapKm Ni 66 KCV: .
CO CTansMI1, MEHbIX CMNABOB C HUKenem v cnnasamu Ha | AVS AS.11: Cu 29 125 Ibwfom® npu +20° ¢
HUKENeBoil OCHOBE, a Takke ANs BbiNonHeHus anTukop- | ENICU-7 Ti 0,2 100 Dx/em? npu -196°C
PO3VMOHHOI HaNMaBKN Ha HN3KOYTMEepoaNCTLIE N HU3KOMe- Fe 16
TMPOBaHHbIE KOHCTPYKLMOHHbIE cTanu. HannasneHHbii P max 0,020

S max 0,015

Unpekc Tun nerupoBaHuA cnnaBa

1XXX CnnaBbl, nernpoBaHHble MONMGAEHOM 6e3 3Ha4YMMOro KONMYecTBa Xpoma (HUKenb-MonubaeHoBbIE CrnaBbl)

2XXX JlermpytoLmx aNeMeHTOB B 3HAYMMOM KONMMYECTBE He NPUCYTCTBYET (CnaBbl GrM3KM K YACTOMY HUKESTHO)

4XXX Cnnasbl, NernpoBaHHble Meabto (HUKeNb-MeAHble CraBbl)

5XXX CnnaBbl, NernpoBaHHble Meabo ¢ fobaBNeHneM antoMUHKA 1 TUTaHa AN YBENUYeHUs TBEPLOCTU

6XXX CnnaBbl, NernpoBaHHble XPOMOM C codepkaHuem xenesa o 25% (HUKenb-XxpoM-)enesHble
N HUKENb-XPOM-MOnMbaeHOBbIE CMaBbl)

TXXX Cnnagebl, NerMpoBaHHbIE XPOMOM C cofepkaHnem xenesa Ao 25% ¢ gobaBneHnem antoMUHUS U TuTaHa
ONsi yBENUYEHUss TBEPAOCTH

8XXX Cnnasbl, NernpoBaHHbIe XPOMOM C coepKaHueMm xenesa donee 25% (HUKenb-Xene3o-xpoM1CTbIE CrnaBbl)

3- COOTBeTCTByI'OLLI,l/II7I WHAEKC, NOKa3blBaOLLMIA OCHOBHbIE nermpywuwine anemMeHTbl 4aHHOro cnnaesa U nx TUnnM4Hoe
coaepxaHue B %, onpep,enmou.mﬁ XUMUYECKMIA COCTaB HannaBneHHOro MeTarnna corrnacHo T1ab. 1

crangapta ISO 18274.
* SFA/AWS A5.14/A5.14M:2011

AWSA514 |: | 1 | 2

AWS A5.14 — cTaHaapT, cornacHo KOTOpoMy NPOM3BOAUTCS Kriaccudmkaums

1 — nHOekc, onpeaensaoLLnin TUN NPUcago4yHoro Marepmana
ER — nnaBsilwasics npucagodHasi NpoBOrioka U NpyToK CRAMOLLHOMO CeYeHust
EQ — nnaesLwasaca npucagovHas neHta

2 — VHOEeKC, ONpPeaensLLNA XMMUYECKUIA COCTaB MPOBOSIOKM B COOTBETCTBMM € Tabnuuen 1 ctaHaapta AWS A5.14.

5.2. npOBOHOKVI CNJIOLLWHOro ceyeHnsa gns ,D,erBOﬁ CBapkKu B 3alLUUTHbLIX rasax niaBAWMNMCA
SreKTpoaoM Ha OCHOBEe HUKeJieBbIX CnjiaBOB.

Knaccudghukauyuu npoeosiok 8 coomeemcmeuu co cmaHOapmom:
* ISO 18274:2010, a makxe udeHmu4HbIl emy EN ISO 18274:2010

ISO 18274 |: | 1 Ni 2

3)

aKynsTaTuBHO

ISO 18274 — cTaHpgapT, cornacHo KOTOpoOMy NPOU3BOANTCH Krnaccudukaums

1 — nHAaekc, OI'IpGﬂGJ'IFHOLLI,VIVI COpTaMeHT CBapo4HOro marepunana
S - NMPOBOJIOKa UM NPYTOK CrJ1IOWWHOIo cevyeHnsa

B — neHTa cnnowHoro ceveHus

Ni — cBapo4HbI MaTepuan Ha HUKEeNeBoOWn OCHOBE

2 — uMdPOBOI MHAOEKC, ONPEAENSIOLLNA XMMUYECKUIA COCTaB HanmaBneHHoro metanna cornacHo 1ab.1
ctaHgapta ISO 18274 (mexaHW4eckme CBOMCTBA HannaBneHHOro MeTanmna He pernameHTUpyTCs).
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kK obpasoBaHuIo ropsumx TpewwmH. MNpu cBapke
HeoOXOAUMO yuMTbIBaTb, YTO HamMnaBlEeHHbIN
MeTanmn 13 YNCTOro HUKeNnsi UMeeT KpalHe Bbl-
COKYIO CKIMOHHOCTb K 06pasoBaHuto nop. Moato-
My, 4TOObI n3bexatb AeeKTOB, CBapUBaEMbIE
KPOMKM OOMKHbI ObITb TLATENbHO OYULLEHbBI OT
3arpsi3HEHU 1 OKMCIIOB MEeXaHU4YeCckuM Crnoco-
6om, abpasnBom, NeckocTpylrHou o0bpaboTkon
unu TpaeneHneM. OgHaKko NPUMeEHNATb AN 3a-
YUCTKN YUCTOTO HUKENsl MeTannmyeckue LUeTKu
He peKkoMeHAyeTcsl, T.K. 3TO MOXeT MPUBECTU K
06pa3oBaHN0 MUKPOHAAPLIBOB MOBEPXHOCTM.
CBapky HeobxoamMo BbINOMNHATL Ha 06opyaoBa-
HUK, nogaepxusatoLiem pexmum MIG-puls.

Bobinyckaemble auametpsbl: 1,0 1 1,2 Mm

Mapka, onucaHue Knaccudumkaumm Xumuyeckum 3almnTHbLIN TunuyHblie
1M ogoGpeHus cocTtaB ras MeXxaHu4eckue
NpoBOJIOKU, % CcCBOMCTBA
HannaBfieHHOro
meTanna
OK Autrod Ni-1 EN ISO 18274 C max 0,05 11 (Ar100%) | o, 200 Mrla
(CTapoe Ha3BaHue OK Autrod 1992) S Ni 6625 (NiTi3) Mn max 0,80 12 (He 100%) o, 410 MMNa
MpoBonoka, npegHasHa4YeHHas Ansi CBapKu HU- S'. max 0,70 13 (Ar + 5 25%
. . o AWS A5.14: Ni  min 93,0 5...95%He) | KCV:
Kens BbICOKOM YncToTbl (min 99,6%), NOKOBOK 13 ERNi-1 Ti 2.00-350 163 [ix/om? npu +20°C
TEXHUYECKOrO HUKENS N HUKENS C NMOHWXEHHbIM ’ ’
cogepxaHvem yrnepoga. MNpoBonoka nervposa- Fe max 0,70
Ha HeOONbLUMM KONMUYECTBOM TUTaHa ANS CHU- Al max 1,00
KEHUS CKIMOHHOCTW HannaBrneHHOoro metanna P max 0,030
S max 0,010
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Mapka, onucaHue Knaccudmkauum XuMmunueckumn 3alunTHbIN TunuyHble
1 opo6peHus cocTaB ras MexaHu4eckue
npoBonoku, % cBoWCTBa
HansaBneHHoro
meTanna
OK Autrod NiCrMo-3 EN ISO 18274: C max 0,03 11 (Ar 100%) | o, 500 MMa
(cTapoe HazBaHue OK Autrod 19.82) S Ni 6625 Mn max 0,30 | I3 (Ar+ o, 780 MMa
MpoBonoka, NpegHa3HavyeHHas A4S CBapku Kop- (NiCrz2Mo9Nb) fl: m;x 2028 5...95%He) ECVL}S%
7010, XHIBT Incons 825 Incalon 800 n 828 | AWS A5.14: Cr 20,0-23,0 163 [x/om? npu +20°C
' » Inconel 625, Incoloy 800 v 825 | o vio.3 Mo 8,0-10,0 150 /M npu -105°C
N M NOZOGHbIX, SKCMMyaTUPYIOLLMXCS B KOHTaK- Nb 3’15_4’15 138 Ir/om? HEM 196°C
Te C arpecCcuBHLIMW Cpefamu Npu TemnepaTtype ’ ’
po 550°C, cynepayCTEHUTHBIX KOPPO3MOHHO- DNV: ans Z‘f mgi 828
CTOMKUX cTanen c cogepxaHuem MonubaeHa NV .5Ni 10 Cu max 0’30
00 6% Ttvna 0X23H28M343T, 254 SMO (Hanpwu- NV9i\li P max 0,008
Mep UNS S31254) n um nogobHbIX, cnnasoB ’
S max 0,005

Ha >Xene3Ho-HukeneBon ocHoBe Tuna XH32T,
X10NICrAITi 32 20 (1.4876) u M nopoOHbIX,
HM3KOMErnpoBaHHbIX XPOMO-MONMOAEHOBbIX
TEennoycTOMYMBBIX CTarnen nepnuTHOro knacca
C BbICOKONIETMPOBaHHBLIMW CTansMy ayCTeHWT-
HOro Knacca, rapaHTupysi Npu 3ToM OTCyTCTBME
Murpauum yrnepoga us TENOyCTONYMBOW CTa-
nv B MeTann wea npu pabodmx Temneparypax
aKCnnyaTaumMn usgenvin u3 aTux cranem, BbiCO-
KOMPOYHbIX CTanen KPWOreHHOro Ha3HaveHus,
nerumpoBaHHbIX 5 unu 9% Ni, ctanen ¢ orpaHu-
YEHHOW CBapuBaeMOCTblO, @ TaKke Hanna.Ku
nepexoaHblX W NNakUpylLWMX KOPPO3UOHHO-
CTOWKUX CIOEB Ha W3[ENnUs U3 HU3KOYrnepoau-
CTbIX M HWU3KOMNErnpoBaHHbIX KOHCTPYKLMOHHbIX
N TennoycTomumBbIX cTaner. HannasneHHbINn
MeTann obnagaer BbICOKOW CTOMKOCTbIO K KOp-
PO3MOHHOMY PaCTPECKMBaHUIO NOA, HaNpsXKeHu-
€M W MUTTUHIOBOW KOpPO3uW, AOCTaTOYHO Bbl-
COKOW XapOmnpo4HOCTbIO NMpY TemnepaTtypax Ao
1000°C m CTOMKOCTbIO K 06pa3oBaHNIO OKasMHbI
npu Temnepatypax go 1175°C B atmocdepe He
copepxallen coeguHeHnst cepbl. OgHaKko Hago
YyYUTbIBaTb, YTO [aHHbIA CMfaB MNOABEPXKEH
BbICOKOTEMMNEPATYPHOMY  OXPYMYMBAHWIO  MpU
Temnepatype 600-850°C. MNMoatomy Ans ceapku
W3OENUiA, 3KCNIyaTUPYIOLLUMXCA B OaHHOM TeM-
nepaTtypHoOM WHTepBane, MNPUMEHATb [AaHHYH
NpoBOMOKYy He pekomeHayetca. CopepxaHve
beppuTHON hasbl B HaMMaBneHHOM MeTansne B
MCXOOHOM Mocrne cBapku cocTtosiHuu paBHo 0%
(FN 0). CBapky Heobxoaumo BbINOMHATL Ha 060-
pyZooBaHuW, nopaepxusatoem pexvm MIG-puls.
Bobinyckaemble anametpsl: ot 0,8 oo 1,6 mm
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Mapka, onucaHue Knaccudmkauumn Xnmuyeckum 3almnTHbIN TunuyHble
1 ogo6peHus cocTaB ras MexaHu4eckue
NpPoBONOKU, % CcBOMCTBA
HannaBneHHoro
meTanna
OK Autrod NiCr-3 EN ISO 18274: C max 0,05 11 (Ar100%) | o, 420 Mrla
(ctapoe HazBaHue OK Autrod 19.85) S Ni 6082 Mn 2,50-3,50 | I3 (Ar+ o, 660 Mra
Hanbonee yHvBepcanbHas 13 MPOBOMOK Ha Oc- (NiCr20Mn3Nb) flll mﬁlx 2722 5...95%He) 2CV"10%
HOBe HukeneBbIx crnaBoB. OHa npeaHasHaqeH- AWS A5.14: Cr 18,0220 200 [Is/om? npy +20°C
Has ans CBapKW XXapO-KOPPO3MOHHOCTOMKMX HU- ERNICr-3 Nb 230-3.00 88 [x/om npi -196°C
keneBblIx crinasos Tuna XH60BT, 31-868, Inconel Fo m’ax 1 ’50
600, N006600, WNr. 2.4816 1 UM nogoOHbIX 3KC- T max 0’70
NAyaTUPYHOLLUXCS B KOHTaKTE C arpecCuBHbIMU c 0’05
cpegamy npu Temnepartype ot -196 go 550°C, 0 max+,
HM3KOMNErMpoBaHHbIX XPOMO-MONUOAEHOBLIX Te- Cu max 0,07
NMoyCTOMYMBBLIX CTanew MNeprmuTHOro Kriacca c g mz gglg
BbICOKOINErMPOBaHHbIMU CTansMu ayCTEHUTHOIO ’
Knacca 9KCnnyaTupyloLMXca npu Temnepartype
[o 650°C, rapaHTvpysi Npu 3TOM OTCYTCTBME MU-
rpaumun yrnepoga m3 TennoycTOMYMBOM CTanu B
MeTann LuBa, BbICOKOMPOYHbIX CTaneun KpuoreH-
HOro HasHaueHwusi, nerMpoBaHHbIX 5 unn 9% Ni,
MapTEHCUTHbIX TSXXEMNO CBapMBaEMbIX CTanemn co
CTansiMy ayCTEHUTHOrO Kracca, OTIIMBOK M3 Xa-
POMPOYHBIX CTanew orpaHNYeHHON CBapynBaemo-
CTW, @ TaKKe HanmaBKu NEPEXOHbIX U MIaknpyto-
LLIMX KOPPO3MOHHOCTOMKMX CIIOEB Ha U3OENns 13
HM3KOYIMEePOANCTBIX Y HU3KONErMpOBaHHbIX KOH-
CTPYKLMOHHBIX U TENNOyCTONYMBLIX cTanen. Ha-
NnaBreHHbIA METan CTOEK K TEMMOBLIM yaapam,
KOPPO3MOHHOMY pacTpPECKMBaHWIO NMOZ, HanpsKe-
HMEeM, He MOABEPXEH BbICOKOTEMMEPATYPHOMY
oxpynymBaHuto, obrnagaer BbICOKOM Kapomnpou-
HOCTblO Mpu Temnepartypax o 1000°C u crow-
KOCTb0 K 0Bpa3oBaHWI0 OKanuHbl Npu Temnepa-
Typax go 1175°C B atmocdepe He copepxallen
coeuHeHus cepbl. CopepxaHue eppuTHON
chasbl B HannaeneHHOM MeTasnse B UCXO4HOM Mo-
cne ceapku coctosiHum pasHo 0% (FN 0). Ceapky
HeobXx0MMO BbIMOMHATE HA 0O0PYyAOBaHNM, NOA-
aepxupatoiem pexum MIG-puls.
Bobinyckaemble anametpsl: 0,8; 1,0 n 1,2 mm
OK Autrod NiCu-7 EN ISO 18274: C max0,15 11 (Ar 100%) | o, =300 Mrla
(ctapoe HazBaHue OK Autrod 19.93) S Ni 4060 Mn 2,00-4,00 12 (He 100%) | o, =480 Mlla
lMpoBonoka, npegHasHadeHHas [AOnNs  CBapku (NiCu30MnTi) 2' mzax 1,00 13 (Ar:— H i V'235%
KOPPO3NOHHOCTOMKNX HUKENb-MeOHbIX CriaBoB AWS A5.14: Clu gsg:ggg 5...95%He) 28;0 ,tl,m/cmz npu +20°C
Tna Monel 400 1 M aHanOrMYHbIX AUCNEPCUOH- ERNiCu—.7 ' T o1 5’0_3 0,0
HO TBepAeloLMX CrnaBoB AOMONTHNUTENbHO Neru- Fe 0’50_2’50
poBaHHbIX HebonbLMM KonunyecTBom Ti n Al, nx Nb rr;ax 0’50
CBapKW CO CTansaMu, CBapku MeaHbIX CrniaBoB C Al max 1’00
HWKenem v crnnaBaMu Ha HUKeneBow ocHoBe. Ee P max 0’020
Takke MPUMEHSAT ANs BbIMNOMHEHUS aHTUKOP: S max 0015

PO3MOHHOM HarnmnaBKM Ha HU3KOYrNepoaucTbie U
HU3KONErMpoBaHHbIE KOHCTPYKLMOHHbIE CTanu
N B Ka4ecTBe NepexodHOro Crios nog nocneay-
IOLLYt0 HamnaBKy HUKENeBOW MPOBOMIOKOW Tuna
OK Autrod Ni-1. HannasneHHbIn meTann obna-
[aeT AOCTaTO4YHO BbICOKON MPOYHOCTBLIO U Mnna-
CTUYHOCTBIO, OTBEYaEeT caMblM CTpornm Tpebo-
BaHVSIM MO KOPPO3MOHHOW CTOMKOCTU B MOPCKOW
BOAE, NNTaBMKOBOW 1N CEPHOW KMCMNOTaX, Lenovax
W Apyrux arpeccuBHbix cpegax. MexnpoxoaHas
TemnepaTtypa He porxkHa npesbiwats 100°C.
CopepxaHune eppuTHOM asbl B HanmaBneH-
HOM MeTanne B UCXOAHOM MOCre CBapKn COCTO-
saHuM paeHo 0% (FN 0).Ceapky Heob6xoaumo Bbli-
nonHATb Ha 06opyaoBaHUW, NOAAEPXKMBAOLLEM
pexum MIG-puls.

Bobinyckaemble anametpbl: 1,0 1 1,2 Mm
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5.3. npyTKVI cniowHoro ce4vyeHuma ansa ﬂ,yl’OBOﬁ CBaApPK1 B 3alLUUTHbLIX ra3ax HennaBawnmcs
ANNeKTpoAOM Ha OCHOBE HUKerieBbiX CMnJiaBOB.

Knaccugpukayuu npoeosiok 8 coomeemcmeuu co cmaHOapmom:
* 18274:2010, a makxe udeHmuy4Hbil emy EN ISO 18274:2010

KnaccmchKau,mo CM. B pasaerne 5.2. «npOBOﬂOKI/I CMNJ1IOWWHOIo cevyeHund and ,El,yFOBOIZ CBapKu B 3alLMTHbIX ra3ax
nnaBAWLMMCA SNEKTPOAOM Ha OCHOBE HUKENEBLIX CrnJ1iaBOB» Ha CTp. 172

* SFA/AWS A5.14/A5.14M:2011
Knaccudukaumio cm. B pasgene 5.2. «[1poBoMokM CNoLWHOr0 CeYeHns Ans AyroBor CBapku B 3aLlLUUTHbIX rasax
NNaBALWMMCS ANEKTPOAOM Ha OCHOBE HMKENEeBbIX CMriaBoB» Ha cTp. 173

Mapka, onucaHue Knaccuduvkauum u | Xumuueckun TUnuyHbIe MexaHu4yeckue

opob6peHus cocTaB CBOWCTBa HannaBneHHOro
npyTKa, % meTanna
OK Tigrod Ni-1 EN ISO 18274: C max 0,05 o, 2200 Mra

S Ni 6625 (NiTi3) Mn max 0,80 o 2410 MMMa
Si max 0,70 o 225%
AWS A5.14: ERNi-1 | Ni min 93,0 KCV:

(ctapoe Ha3BaHue OK Tigrod 19.92)

HuvikeneBbIi CBapOYHbIV NPYTOK, NpegHa3HavYeHHbIN Ang
CBapKM HUKeNs BbICOKOW YncToThbl (min 99,6%), NoKoBOK

N3 TEXHUYECKOTO HUKENsi U HUKENS C MOHWXKEHHbIM CO- -||:—Ie rznggg%) 2163 [x/eum® npu +20°C
aepxaHuem yrnepoga. lNMpyTok UMeeT LUMPOKUIA CNeKTp Al max 1’00

NPUMEHEHNST ONS CBapKuW W3LAENvA KOHTaKTUPYIOLMUX C P max 0’030

CUINbHBIMW KOPPO3WIHBIMK cpedamu. Martepuan neru- S max 0’010

poBaH HebONbLUMM KOMMYECTBOM TUTaHa AN CHXKEHNUS ’

CKITOHHOCTW HanmnaBMneHHOro Mertanna Kk obpasoBaHuio

ropsYnX TPELLVH.

Bobinyckaemble guametpsl: 1,6; 2,0 1 2,4 mm

OK Tigrod NiCrMo-3 EN ISO 18274: C max 0,03 o, 550 MMa

(ctapoe HazBaHue OK Tigrod 19.82) S Ni 6625 Mn max 0,30 o, 780 MMa
CBapoYHbIA MPYTOK Ha OCHOBE HMKENEBOro Crhrasa, (NiCr22Mo9Nb) ﬁ'l 2;’:( 2028 20\;_10%
npefHasHavyeHHas Ansi CBapkn KOPPO3VOHHOCTOMKUX HU- ] ’ : R
Kenesblx crinasos Tuna XH70KO, XH78T, Inconel 625, é\évsléfMtS K:/I:) 200?1'3300 163 [xiem” npu -196°C
Incoloy 800 n 825 n um nNogoGHbIX, SKCNNyaTUPYOLLMX- Nb 3’ 15- 4’ 15

Csl B KOHTaKTe C arpeccuBHbIMK cpefaMu npu Temnepa- Fo n;ax 0’50

Type po 550°C, cynepayCTeHUTHbIX KOPPO3UOHHOCTON- HAKC: Al max 0’30

KMX CTanen c cogepxaHvem monubaeHa go 6% Ttuna @ 2.0 MM Cu max 0’30

0X23H28M3[3T, 254 SMO (Hanpumep UNS 8531254) n (MO MapKoiA P max 0’008

MM NOZOGHbIX, CMaBOB Ha XKene3HO-HUKENeBON OCHOBE OK Tigrod 19.82) S max 0: 005

Tmna XH32T, X10NiCrAITi 32 20 (1.4876) 1 M nogobHbIX,
HU3KONErMpPOBaHHbLIX XPOMO-MONMMOAEHOBbIX TEMMOYCTOM-
UYMBbIX CTarnew NeprnMTHOro Kracca C BblCOKONErMpoBaH-
HbIMU CTanaMy ayCTEHUTHOrO Kracca, rapaHtupysi npwm
3TOM OTCYTCTBME MUrpauum yrnepoga v3 Tennoyctonym-
BOW CTanu B MeTann Lwsa npu paboymx Temnepartypax
KCnnyaTaumm M3genuii U3 3TMX CTanewn, BbICOKOMPOY-
HbIX CTanew KPUOreHHOro Ha3Ha4YeHwWsi, NerMpoBaHHbIX 5
unu 9% Ni, cTanen ¢ orpaHU4eHHON CBapMBaeMOCTbIO, a
TaKke Hannaeky NepexodHbIX U MAakMpyHLWMX KOppo3u-
OHHOCTOVIKMX CITOEB Ha M3OENus U3 HU3KOYTNepoanCTbIX
N HU3KOIErMpoBaHHbIX KOHCTPYKUMOHHbIX U TEMMOYCTON-
YMBbIX cTanen. HannaeneHHbIN meTann obnagaeT BbICO-
KON CTOMKOCTBIO K KOPPO3MOHHOMY PacTpeCKMBaHMWIO MOA
HanpsHKeHWeM 1 NATTUHIOBOW KOPPO3UK, AOCTATOYHO Bbl-
COKOW >apOnpovHOCTBI0 Npu Temnepatypax go 1000°C
N CTOMKOCTBIO K 06pa3oBaHMIO OKanvHbl Npy Temnepary-
pax go 1175°C B atmocdepe He cofepallen coeguHe-
HUsi cepbl. OQHAKO HAgO yYUTbIBATb, YTO AAHHBIN CMnaB
NOABEPXKEH BbICOKOTEMMNEPATYPHOMY OXPYNMUMBAHUIO NPU
Temnepartype 600-850°C. MoaToMy Ansi cBapku U3aenun,
SKCMIyaTUPYOLNXCA B JAHHOM TeMnepaTypHOM UHTep-
Bare, NPMMEHSATb AaHHYH NPOBOIIOKY HE PEKOMEHAYETCS.
Bbinyckaemble anameTtpsl: oT 1,6 oo 3,2 mm
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MbIM CTPOrMM TpeboBaHWAM MO KOPPO3MOHHOW CTOMNKO-
CTU B MOPCKOWN BOAe, MIaBMKOBON U CEPHOWN KucroTax,
Lernoyax u Apyrux arpeccuBHbIX cpeaax.

Bobinyckaemble anametpsl: 1,6; 2,0 n 2,4 mm

Mapka, onucaHue Knaccudmkaumm un | Xumumueckum TUnuyHbie MexaHu4veckme
onob6peHus cocTtaB CBOMCTBA HannaBneHHOro
npyTka, % meTanna
OK Tigrod NiCr-3 EN ISO 18274: C max 0,05 o, 420 MMa
(ctapoe HazBaHue OK Tigrod 19.85) S Ni 6082 Mn 2,50-3,50 | o, 650 Mrla
[MpyTOK Ha OCHOBE HMKEMEBOro cnraea npeaHasHayeH- (NiCr20Mn3Nb) flll m;x 2728 iCV‘}O%
HbI NS CBapKM Kapo-KOPPO3NOHHOCTOMKUX HUKENEBbIX AWS A5.14: Cr 18,0-22.0 220 [I/om? npy +20°C
cnnasoB Tuna XHB60BT, 3M-868, Inconel 600, NO06600, ERNICr-3 Nb 2.30-3 .00 125 [k/om? npi ~196°C
WNr. 2.4816 n MM nogobHbIX 3KCNyaTUPYOLMXCA B Fe rr;ax 1’50 p
KOHTaKkTe C arpeccuBHbIMU cpefaMu Npu Temneparype T max 0’70
oT -196 go 550°C, HM3KONernpoBaHHbIX XPOMO-MONnNG- Co max 0’05
[OEHOBbIX TEMNMOYCTOMYMBBIX CTanen NeprnuTHOro knacca Cu max 0’07
C BbICOKONEMMPOBaHHbLIMI CTansiMy ayCTEHWTHOrO Knac- P max 0’010
ca aJKcnnyaTupyloLlmxcs npu Temnepatype o 650°C, S max 0’010
rapaHTUpysl NpyM 3TOM OTCYTCTBME MWUrpaumu yrrnepoga ’
U3 TEMnoyCTOMYMBOW CTanmu B MeTann LiBa, BbICOKO-
MPOYHbIX CTarnew KPUOreHHOro Ha3HayeHusl, nerMpoBaH-
HbIX 5 1 9% Ni, MapTEHCUTHBIX TSXKENO CcBapMBaeMbIX
cTanemn co cransMu ayCTEHUTHOTO Kracca, OT/IMBOK 13
XKaporpoyHbIX CTanewn orpaHMYeHHON CBapMBaemMocCTH, a
TakkKe HanmnaBKu NepexoaHbIX 1 NNaKNpyLLMX KOppo3n-
OHHOCTOWKMX CIIOEB Ha U3AENns U3 HU3KOYrMepoaUCTbIX
N HU3KOMNErMpPOBaHHbIX KOHCTPYKLIMOHHbIX 1 TEMNMOYyCTOM-
4YMBbIX cTanen. HannaeBneHHbI MeTann CToek K Tensmo-
BbIM yaapam, KOPPO3MOHHOMY PacTpPeCKMBaHWIO MOA
HanpsbKeHeM, He NMOABEPXKEH BbICOKOTEMMNEPATYPHOMY
OXpynyMBaHuio, obnagaeT BbICOKOW KapOMpPOYHOCTHIO
npu Temnepatypax go 1000°C u ctoikocTbio k 0b6paso-
BaHWIO OoKanuHbl Npu Temnepartypax go 1175°C B atmoc-
depe He coaepxalleln COeAMHEHUS Cepbl.
Bobinyckaemble anametpsl: 1,6; 2,0 n 2,4 mm
OK Tigrod NiCu-7 EN ISO 18274: C max0,15 o, 2300 MMa
(ctapoe HazBaHue OK Tigrod 19.93) S Ni4060 Mn 2,00-4,00 o, 2480 Mla
MoHeneBbIn NpyTOK, NpegHa3HaYeHHbIN Ansi CBapKu KOp- (NiCu30MnTI) E'I 2123)6 2353)?) iCV'ZsS%
PO3MOHHOCTOVKMX HUKEmNb-MeOHbIX cnnasos Tuna Monel ) ’ ’ : o
400 M MM aHanormyHbIX OUCNEPCUOHHO TBEpAeLmnX é\gﬁléﬁ;‘l '(I';iu ?858:2208 2175 [xfom® npn +20°C
CMraBoOB [OMOMHUTENbHO MerMpoBaHHbIX HeGOoMNbLIMM Fe 0’50_2’50
konuyectBoMm Ti 1 Al, nx cBapkm co CTansiMu, CBapku Nb m’ax 0’50
Me[HbIX CMMaBoOB C HMKEMNeM W CrfiaBamMu Ha HUKENeBowm Al max 1’00
ocHoBe. HannaeneHHbI MeTann obnagaeTt A0CTaTOYHO P max 0’020
BbICOKOW MPOYHOCTBIO U MIACTUYHOCTbIO, OTBEYAET Ca- S max 0’0 15

5.4. NpoBONOKM NOPOLUKOBLIE A4JIA AYTOBOW CBapPKMU NMaBALWMMCS 3N1eKTPOAOM Ha OCHOBEe

HUKerneBbIX CMNjiaBoOB.

Knaccucpuxauuu HaruiaeJ/ieHHo20 MemaJijia 8 coomeemcmeuu co cmaHdameM:

* SFA/AWS A5.34/A5.34M:2007

AWSA534 |: E |1 T 2|-

3

AWS A5.34 — cTaHaapT, cornacHo KOTopoMy NPOM3BOAUTCS Kriaccudurkarms

E — npoBonoka anekTpogHas

1 — nHaekc, onpeaensaLLMn XMMUYEeCKUIN COCTaB HamnmnaBneHHOro MeTansna B COOTBETCTBUU C Tabnuuen 1

ctaHgapta AWS A5.34.

T- (*)J'IPOCOHaI'IOJ'IHeHHaFI NMPOBOJIOKa NopoLlKoBanA

2-— MHOEKC, onpe,u,enmou.mﬁ NPOCTPaHCTBEHHbIE MNOJTOXKXEHUA CBAPKKU, AN1A KOTOPLIX NpeaHa3Ha4YeHa npoBOSioKa.

0 — Ans HWKHEro NonoXeHns
1 — BCENo3nuMoHHasi

3 — uHAgekc, onpeaensoLLnii pod Toka 1 NOMSIPHOCTb, Ha KOTOPOW BbIMOMHAETCS CBapKa M TUN 3alUMTHOrO rasa
B COOTBETCTBUM C Tabnuuen 1 ctaHgapta AWS A5.34.
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MHpoekc 3alunTHbIN ras Pop Toka 1 nonspHocTb MpumevaHne

1 100% CO, MOCTOSHHBIV, 0bpaTHas (DC+)

3 HeT NOCTOSsIHHBIN, 0bpaTHasa (DC+) NpOBOSIOKa caMo3allMTHast

4 Ar (ocHoBa) + 20-25% CO, | nocTosiHHbIN, obpaTHas (DC+)

5 100% Ar NOCTOSIHHBIN, Npsimasi (DC-) TOMNbKO B KOMBUMHaUuUKM ¢ nugekcom R Ha nosunumm 1
(nopolLukoBasi NPOBOSIOKa NMPUMEHSETCS B KAYECTBE
npucagoYHoro NpyTka npu cBapke HennasBsLMMCS

3MeKTPOaOM)

G He OroBOPEHO He OroBOpeHO

Mapka, TN HanonHUTens, onucaHue Knaccudmkaumm | TunnyHble cBOMCTBa HannaBrieHHOro MeTanna
W opobperus Xumuueckuin | 3awuTHbI | MexaHnuyeckue
cocTtaB, % ras CBOMCTBA
Shield-Bright NiCrMo-3 AWS A5.34: C max 0,10 M21 o, 501 MlMa
(crapoe HaszBaHue Shield-Bright 625) ENiCrMo-3T1-4 Mn  max 0,50 | (80%Ar + o, 788 Mrla
H 0, 0,
Tun — pyTunosas ﬁ' mgx50é500 20%C0,) iCV%Z &
BcenosmunoHHasa (Kpome BepTuKanu Ha Cnyck) pyTuro- CI m|;1 7’ o4 )K/ )
Bas rasosallMTHas MOpPOLLKOBas MpoOBOMoKa, npegHa- Mr 9 3 D‘OoéM
3Ha4YeHHas Ans CBapku B CTaHOapPTHOW aproHOBOW CMe- Nt? 3’5 gg” /oM
cn M21 msgenunii U3 KOPPO3MOHHOCTOMKUX HUKENEBbIX F ’50 ﬂ1ggic
cnnaeoB Tuna XH70k0, XH78T, Inconel 625, Incoloy 800 T.e max 0‘40 fpw -
1 825 n nm NogoOHbIX, AKCMITYyaTUPYIOLLMXCS B KOHTaKTe Clu mgi 0‘50

C arpeccuBHbIMU cpefamu npu Temnepartype o 550°C,
CynepayCTEHNUTHbIX KOPPO3MOHHOCTOMKUX CTanewm C co-
aepxxaHnem monunbaeHa o 6% tuna 0X23H28M3[3T,
254 SMO (Hanpumep UNS S31254) n nm nogobHbIX,
CMNiaBoOB Ha »enesHo-HuUKeneBon ocHoBe Tuna XH32T,
X10NICrAITi 32 20 (1.4876) n um nogobHbIX, HU3KOMEe-
TMPOBAHHbLIX XPOMO-MOJTMOAEHOBLIX TEMMOYCTONYMBBIX
cTanen neprMTHOro Krnacca C BbICOKONErmpoBaHHbIMU
cTansMn ayCTEHUTHOrO Kracca, rapaHTupys npu 3ToM
OTCYTCTBME MWrpauum yrnepoga M3 TenoycTOMYMBOWA
cTanu B MeTann wea npu paboumx Temnepatypax 3Kc-
nnyatauum vsgenuii u3 3TUxX CcTanen, BbICOKOMPOYHbIX
cTanen KpMOreHHOro HasHa4YeHusi, NerMpoBaHHbIX 5 nnm
9% Ni, cTanel ¢ orpaHM4YeHHOW CBapMBAEMOCTbIO, a TaK-
)Ke HannaBKu NepexofHbIX U NIaKkMpPYHLLMX KOPPO3UNOH-
HOCTOWMKUX CITOEB Ha U3AENUSA U3 HU3KOYTTePOaUCTLIX U
HU3KONErMPOBaHHbIX KOHCTPYKLUMOHHbBIX 1 TEMITOYCTONYM-
BbIX cTanen. HannaeneHHbIn MeTann obnagaeTt BbICOKOW
CTOMKOCTbIO K KOPPO3MOHHOMY PacTPECKMBAHMIO NMOA Ha-
NPSPKEHNEM M MUTTUHIOBOW KOPPO3MK, AOCTATOYHO BbICO-
KOW >KapOmnpoYHOCTbI0 Npu Temnepartypax Ao 1000°C u
CTOMKOCTbIO K 06pa3oBaHUI0 OKamnuHbl NpU Temnepary-
pax go 1175°C B aTmocdepe He cogepallen coeanHe-
HUa cepbl. OgHaAKO HAAO yYnUTbIBATh, YTO AAHHbI CnaB
NnoABEPXKEH  BbICOKOTEMMEPATYPHOMY  OXPYMUYUBAHUIO
npu Temnepatype 600-850°C. MNoaTomy Ans cBapku m3-
OEnVI, 3KCNyaTUPYHOLMXCA B AaHHOM TeMMNepaTypHOM
VHTEpBane, NPMMEHATb AaHHYH NPOBOSIOKY HE PEKOMEH-
ayetcs. bbICTpo TBepAeLWmMIA Wnak BENMKONENHO yaep-
XXMBAET CBApOYHYH BaHHYy B NItOGOM NPOCTPaHCTBEHHOM
NOMOXEHUN, MPU STOM CKOPOCTb HamnmaBKU 3HAYUTEmMb-
HO Bblle, YEM Y LUTYYHbIX SMEKTPOAOB WIN CMSIOLHOM
npoBonoku. LLnak otgensietcss cam, nMbo npu NoMoLLM
He3HauMTENbHbLIX MaHUMNyMSaUMIA, OCTaBnAs nocrie cebs
YUCTBIM NITOCKUIA LLUOB C XOPOLUMM NMPOBAPOM U MNiaBHbIM
nepexoaom K KpOMKaM OCHOBHOro marepuana. B otnu-
4Yne OT CMITOLHbIX MPOBOJIOK, OHA He TpebyeT npumeHe-
HUS OOPOrOCTOSILLMX CBAPOYHbLIX BbINPAMUTENEN, Noa-
aepxuBarowmnx pexmMm MIG-puls. CBapky Heobxogmmo
BbINOMHATL YITIOM Ha3af, OTTECHSIS LUak B XBOCTOBYH
YacTb BaHHbl. He pekoMeHOyeTcs MPUMEHSATb LaHHYH
NPOBOSIOKY ANsi CBAPKN HEOOMNbLUMX TOSLLMH.

Tok: = (+)

MpocTpaHCTBEHHbIE NONOXEHUS Npu ceapke: 1, 2, 3, 4, 6
Bbinyckaembii anametp: 1,2 mm

P max 0,020
S max 0,015

5.5. ®dnrocbl N NPOBOSIOKM Ha OCHOBE HMKeNeBbIX CNMaBoOB AfIA AYrOBOM CBapKM U HanmaBKu.

Knaccugukauuu ¢hsirocoe 8 coomeemcmeuu co cmaHOapmom:
*ISO 14174:2012, a makxxe udeHmu4Hbix emy EN ISO 14174:2012

Knaccudukaumio cm. B pasgene 1.6. «dniocbl 1 NPOBOMNOKM AN AYroBON CBapkM Nog hroCoM yriepoanucTbIixX
N HU3KONErmMpoBaHHbIX cTanen» Ha cTp. 44

Knaccugpukayuu npoeosiok 8 coomeemcmeuu co cmaHOapmom:
* 18274:2010, a makxe udeHmuy4Hbili emy EN ISO 18274:2010

Knaccudukaumio cm. B pasgene 5.2. «[1poBONOKM CMMOLWHOro CeYeHns Ang OyroBoW CBapKku B 3alLUMUTHbIX ra3ax
NMaBsLLUMCA 3NEKTPOAOM Ha OCHOBE HUKENEBLIX CNSiaBoB» Ha cTp. 172

* SFA/AWS A5.14/A5.14M:2011
Knaccudmkaumio cm. B pasgene 5.2. «[1poBOMoKM CNoOLWHOMO CeYEeHNs AN AyroBor CBapKM B 3aLUMTHbLIX rasax
NNaBsALWLMMCS 3NEKTPOAOM Ha OCHOBE HUKENEBbIX CMraBoB» Ha cTp. 173

Mapka Knaccudomkaumm n ogobpeHuns Xumunyeckum coctaB NPoBONoku, %
OK Autrod NiCrMo-13 EN ISO 18274: S Ni 6059 C max 0,010
(ctapoe HazBaHue OK Autrod 19.81) (NiCr23Mo16) Mn  max 0,50
Si max 0,10

BLinyckaeMbI AMaMeTpL: 1,6 1 24 AWS A5.14: ER NiCrMo-13 Ni  min 560

Cr 22,0-24,0
Mo 15,0-16,5
Al 0,10-0,40
Fe max 1,50
P max 0,015
S max 0,005

OK Autrod NiCrMo-3 EN ISO 18274: S Ni 6625 C max 0,03
(ctapoe HazBaHue OK Autrod 19.82) (NiCr22Mo9Nb) Mn  max 0,30
. Si max 0,20
Bbinyckaemble anameTtpsl: oT 1,6 4o 3,2 mm AWS A5.14- ER NiCrMo-3 Ni min 60,0
Cr 20,0-23,0

HAKC: @ 2.4 Mm Mo 8,0-10,0
(noa mapkoit OK Autrod 19.82) Nb  3,15-4,15

Fe max 0,50
Al max 0,30
Cu max 0,30
P max 0,008
S max 0,005

OK Autrod NiCrMo-4 EN ISO 18274: S Ni 6276 C max 0,02
(ctapoe HazBaHmne OK Autrod 19.83) (NiCr15Mo16Fe6W4) Mn  max 1,00
Si max 0,08

Bbinyckaemble gnametpsl: oT 1,6 0o 3,2 Mm AWS A5.14- ER NiCrMo-4 Ni min 50,0

Cr 14,5-16,5
Mo 15,0-17,0
Fe 4,00-7,00
w 3,00-4,50
Co max 2,5
\Y max 0,35
Cu max 0,50
P max 0,040
S max 0,030

OK Autrod NiCr-3 EN ISO 18274: S Ni 6082 C max 0,05
(ctapoe HazBaHue OK Autrod 19.85) (NiCr20MnNb) Mn  2,50-3,50
. Si max 0,25

Bbinyckaemble gnameTtpsl: oT 1,6 4o 3,2 Mm AWS A5.14: ER NiCr-3 Ni min 67.0
Cr 18,0-22,0

HAKC: @ 3.2 MM Nb  2,30-3,00

(nop mapkoit OK Autrod 19.85) Fe ~ max 1,50

Ti max 0,70
Co max 0,05
Cu max 0,07
P max 0,010
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S max 0,010
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OK Flux 10.16

BbICOKOOCHOBHBIN arrioMepupoBaHHbIN HenernpyroLwwmuin dntoc

[BOVHOrO Ha3HauveHusi. [epBoe HasHauyeHWe — OfHO- U MHO-
ronpoxoaHasi (6e3 orpaHWyeHusi TOMLWMHbI) AyroBasi cBapka u

HannaBka MNPOBOJSIOYHbIM 3MEKTPOAOM Ha OCHOBE HUKENeBbIX
CNNaBoB CTbIKOBbIX LLIBOB HAa MOCTOAHHOM TOKE KakK I'IpFlMOI7I, TakK

1 o6paTHoi NonspHoCTU. droC NO3BONSET BLIMNOMHSATL CBAPKY

B nonoxeHuu (PC) — ropn3oHTanbHbIN LLOB Ha BepTUKanbHOW
NMOBEPXHOCTU, YTO MO3BOISIET €ro0 NPUMEHSATL ANs aBToMaTnye-
CKOWi QyrOBOW CBapku nog (oritoCOM MOSICHbIX LUBOB MPU CTPO-

Knaccudmkauus Unpekc HacbinHas lpaH. cocTaB
cdnroca OCHOBHOCTU NMOTHOCTb
EN ISO 14174: 2,4 1,2 025-14
SAFB25543DC
Tun dntoca ToK n nonsaApHOCTb JlerupoBaHue
dTOpUAHO- DC+/DC- Si-HenerupyoLwmmn
OCHOBHbIV Mn-cnabonernpytoLmn

NTENbCTBE XpaHUNULL, ONA CKUXKXEHHOro npupoaHoro rasa m3

BbICOKOMPOYHbIX KPMOTEHHbIX CTarnen, nermposaHHbIix 5 nnu 9%
Ni. XopoLuo cbanaHcMpoBaHHbIN COCTaB MUHUMU3NPYET Nepe-

Pacxopn cntoca (kr chnroca/kr npoBOnoKM)

OK Flux 10.90

OCHOBHbIV arnoMepuypoBaHHbI NerMpyoLmin dntoc, npeaHa-

3HaYeHHbIN ANS OAHO- U MHOronpoxodHon (6e3 orpaHuyeHus
TOMLMHBI) OYrOBOM CBapkM Ha MOCTOSIHHOM TOKe OGpaTHoM
MONSAPHOCTW MPOBOSIOYHBIM AMNEKTPOLOM Ha OCHOBE HWKene-

BbIX CMJ1@aBOB KaK CTbIKOBbIX, TaK U YrMoOBbIX LUBOB. OcHoBHOEe
Ha3Ha4veHne [OaHHOoro cbmoca — aBTOMaTuyeckaa ayroesas

CBapkKa MNosACHbIX LBOB pe3epByapoB AJ1A XpPaHEHUA CXUXKEeH-

HOTrO NPUPOAHOTO ra3a 13 BbICOKOMPOYHbIX KPUOTEHHbIX CTanen,
nervposaHHbIx 5 nnn 9% Ni. Mpu aTom obecneynBaeTcs OTNNY-
HOe OTAeneHue Lwnaka, Mmagkuii LWoB C NaBHbIM NEPEexXoAoM

Knaccudmkauus WHpeke HacbinHas IpaH. cocTaB
cnroca OCHOBHOCTU NNOTHOCTb
EN ISO 14174: 1,7 1,0 0,25-1,6
S AAF 25553
MnNi DC
Tun donroca ToK 1 NonNApPHOCTb JlernpoBaHue
AntomuHaTHO- DC+/DC- Cr — KOMNEeHCUpPYHOLLMI
TOPUAHBIN Ni n Mn-nernpytowmn

Mexay OCHOBHbIM U HannaeneHHbIM MeTarniomM, a Takxe oTnny-

HblE CBapOYHO-TEXHOMNOMMYECKME XapaKTEPUCTUKM NpU CBapke

Pacxop dntoca (kr conroca/kr npoBONOKM)

B nonoxeHun (PC) — ropn3oHTanbHbI LLIOB Ha BEPTUKaNbHOM
noBepxHOCTU. HesHaunTenbHoe nervpoBaHne Si obecneunBsa-

HanpsixeHue

DC+ AC

€T XOpOoLUME MEXaHWYeCcKUe CBOMCTBA HamnmasBneHHoro meTar-
na, 0COBEHHOCTU BbICOKYIO YAapHYHO BA3KOCTb. [JaHHbIN (rioc

26

0,5

ABNAETCA XPOMKOMMNEHCUPYOLWMM C OOMONHUTENBbHbIM Nnern-

30

0,6

poBaHneM Mn u HesHauuTenbHbiM nervpoBaHnem Ni. Takum

34

0,8

06pa3soM, CHUKaeTCsl pUck 06pasoBaHns ropsunX TPELMH Mpu
cBapKe NMpOBOMOKaMM Ha HUKeneBoit ocHoBe. OH Takke npuMe-

38

1,0

HSIETCA B NMPOM3BOACTBE Pa3fNYHbIX U3AENUIA ANt XMMUYECKON
N HedTeXVMUYECKOA MPOMBbILLIIEHHOCTEN, WU3rOTOBNEHUN He-
PTAHBIX 1 ra3oBbIX NIaTOPM MOPCKOrO U LWenbdhoBoro 6asn-
pOBaHUsi 1 COCyA0B, paboTaroLLMX NoA AaBEHUEM.

TUNUYHBIN XMMUYECKMIA coCcTaB hntoca:

ALO,+MnO 40%

CaF, 45%

SiO,+TiO, 10%

Pexumbl npokanku: 275-325°C, 2-4 yaca

OpobpeHus drtoca: HeT

HOC KpemHusi U3 doritoca B MeTan Wwea, obecneynBas BbICOKMe HanpsixeHue DC+ AC
MeXaHU4YecKe CBOWCTBA HanmaBneHHOro MeTasnma, B 0cobeH- 26 05
HOCTM BbICOKYH yAApHYH BSI3KOCTb U MOHWXEHHBIA PUCK BO3- ’
HVIKHOBEHUS Topsiumnx TpeLwuH. MprmeHsieTcs ansi ceapky obb- 30 0,6
€KTOB XMMMUNYECKON 1 HEPTEXMMMUYECKONW OTPaCnn, HETAHbIX U 34 08
razoBblX MnaTtopM MOPCKOro U LwenbdoBoro 6asvpoBaHust 1
cocyfoB, paboTatoLmx nog AaBreHneM. 38 1,0
TUNWYHBIN XMMUYECKUIA cocTaB chntoca:
ALO,+MnO 30%
CaF, 50%
SiO,+TiO, 15%
Pexumbl npokanku: 275-325°C, 2-4 yaca
OpobpeHus dntoca: HAKC
PekomeHpgyemblie coyeTaHus OK Flux 10.16/npoBonoka
TUAWMYHBIA XMMUYECKUIA COCTaB HaMfaBneHHOro Metanna:
Mapka npoBonoku C Mn Si Cr Ni Mo Fe Nb S P
OK Autrod NiCrMo-13 0,02 0,7 <0,2 18,0 >56,0 16,5 2,0 <0,010 | <0,020
OK Autrod NiCrMo-3 0,01 0,3 0,35 21,0 260,0 9,0 <0,5 3,5 <0,015 | <0,020
OK Autrod NiCr-3 0,01 3,2 0,3 19,0 >67,0 0,5 <1,0 23 <0,015 | <0,030

PekomeHpyemble coyetanusa OK Flux 10.90/npoBornoka

TUNNYHBIA XMMUYECKUIA COCTaB HannaBneHHoOro Metanna:

Knaccudukaumm npoBonok, nx o4obpeHnst u TUMUYHbIE MeXaHUYecKke CBOMCTBa HanmaBneHHoro meTanna:

Mapka npoBoOfokKu C Mn Si

Cr Ni

Mo Fe Nb

w S P

OK Autrod NiCrMo-13 0,01 3,0 0,2

22,0 256,0

14,0 3,0

<0,010 | <0,020

OK Autrod NiCrMo-3 0,01 2,0 0,2

21,0 260,0

8,5 <0,5 3,0

<0,015 | <0,020

OK Autrod NiCrMo-4 0,01 2,7 0,2

15,0 250,0

15,5 6,0

3,4 <0,015 | <0,030

OK Autrod NiCr-3 0,01 3,5 0,5

20,0 267,0

0,5 <1,0 2,5

<0,015 | <0,030

Knaccudukaunm npoBonok, nx ogoopeHns 1 TUMUYHbIE MeXaHW4YecKne CBONCTBA HamnmaBeHHOro meTanna:

Mapka EN ISO 18274 | AWS A5.14 HAKC ABS| BV [DNV| GL | LR MexaHunuyeckue cBomcTBa
MPOBOJSIOKU (anameTpbl) g o 5 T KCV
[Mra] | [MMa] | [%] | [°C] | [Dxicm?]

OK Autrod S Ni 6059 ERNiCrMo-13 490 730 44 +20 100
NiCrMo-13 (NiCr23Mo16) 60 94
-196 75
OK Autrod S Ni 6625 ERNiCrMo-3 2.4 425 700 45 | -140 125
NiCrMo-3 (NiCr22Mo9Nb) 196 100
OK Autrod S Ni 6082 ERNICr-3 3.2 360 600 41 +20 175
NiCr-3 (NiCr20Mn3Nb) 196 125
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Mapka ENISO 18274 |AWS A5.14 HAKC ABS| BV |DNV| GL | LR MexaHu4eckue cBoMcTBa
NMPOBOSIOKU (anameTpbl) o o 5 T KCV
[Mna] | [MNa] | [%] | [°C] | [Mk/cm?]

OK Autrod S Ni 6059 ERNiCrMo-13 470 675 49 | -196 88
NiCrMo-13 (NiCr23Mo16)
OK Autrod S Ni 6625 ERNiCrMo-3 2.4 440 720 33 | +20 163
NiCrMo-3 (NiCr22Mo9Nb) 196 125
OK Autrod S Ni 6276 ERNiCrMo-4 480 700 35 | +20 106
NiCrMo-4 | (NiCr15Mo16Fe6W4) 196 75
OK Autrod S Ni 6082 ERNiCr-3 3.2 400 600 35

NiCr-3 (NiCr20Mn3Nb)
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Knaccugpukayuu ¢psirocoe 8 coomeemcmeuu co cmaHoapmom:
*ISO 14174:2012, a makxe udeHmu4Hbix emy EN ISO 14174:2012

Knaccudumkaumio cm. B pasgene 1.6. «Pnrocbl U NPOBONOKM NS AYroBOW CBapKy o doritoCoM yrnepoamcTbiX 1
HU3KONEerMpoBaHHbIX CTanen» Ha cTp. 44

Knaccugukayuu neHm e coomeemcmeuu co cmaHOapmom:
* 18274:2010, a makxxe udeHmuy4Hbili emy EN ISO 18274:2010

Knaccudmkaumio cm. B pasgene 5.2. «[1poBOMoOKM CNOWHOIo Ce4eHns s yroBor CBapky B 3alUMTHBIX ra3ax
NNaBsLWUMCS SM1EKTPOSOM HA OCHOBE HUKENEBBIX CMaBoB» Ha cTp. 172

* SFA/AWS A5.14/A5.14M:2011
Knaccudwkaumio cm. B pasgene 5.2. «[poBOMOKM CMOLHOTO CeYeHUs A5 [yroBON CBapKW B 3aLLUTHBIX rasax
NNaBsLWMMCS] 3NIEKTPOAOM Ha OCHOBE HUKEMNeBbIX CMaBoBy» Ha cTp. 173

5.6. dnrocbl M NEeHTblI Ha OCHOBE HUKeNeBbIX CNaBoB AnA AerBOﬁ HanmnaBKW.




Mapka

Knaccudomkaumm n ogobpeHuns

XuMmnyeckum coctaB neHTbl, %

OK Band NiCr3
Boinyckaemble pasmepsbl: 30x0,5 n 60x0,5 Mm

EN ISO 18274: B Ni 6082 (NiCr20Mn3Nb) | C max 0,10
Mn 2,50-3,50
AWS A5.14: EQ NiCr-3 Si max 0,50
Ni min 67,0

Cr 18,0-22,0
Fe max 3,00
Nb+Ta 2,00-3,00

OK Band NiCrMo3
Boinyckaemble pasmepsl: 30x0,5 n 60x0,5 mm

P max 0,020
S max 0,015
EN ISO 18274: B Ni 6625 (NiCr22Mo9Nb) | C max 0,10
Mn max 0,50
AWS A5.14: EQ NiCrMo-3 Si max 0,20
Ni min 60,0

Cr 20,0-23,0
Mo 8,00-10,0
Fe max 2,00
Nb+Ta 3,15-4,15

OK Band NiCu7
Boinyckaemble pasmepsbl: 30x0,5 n 60x0,5 mm

P max 0,020
S max 0,010
EN ISO 18274: B Ni 4060 (NiCu30Mn3Ti) | C max 0,15
Mn 2,00-4,00
AWS A5.14: EQ NiCu-7 Si max 1,20
Ni 62,0-69,0

Cu 28,0-30,0
Fe max 2,50

OK Flux 10.18

HenTpanbHbI yMEPEHHO KPEMHUR-Nernpyowmin arnoMmepu-
POBaHHbIN ontoc, paspaboTaHHbI ANs OYyroBOM HamnmnasKu
noa gnocom neHtamm 90x0,5 n 60x0,5 mm n3 MoHenb-cnna-
Ba. Pnc 0bbIYHO NpUMEHSIETCS B KOMOUHAUMK C NeHTamu
OK Band NiCu7 nnn OK Band CuNi30. [ins Hannaeku nepe-
xogHoro cnosi ucnone3dyetcsa neHta OK Band NiCu7. ®ntoc
obecneyrBaeT XOpoLUME CBAPOYHO-TEXHOMOTMYECKME Xapak-
TEPUCTUKN, NONyYeHne rMaaKkon NOBEPXHOCTU HaMMaBneHHO-
ro Barnvka v Nerko oTAensieMyto LNakoByt KOpky. [laHHas Ha-
nnaBka NpUMEHSIETCS NPU U3roTOBNEHUV obopyaoBaHus Ans
XUMUYECKON, HEDPTEXMMUYECKOW W LIENIHONO3HO-6yMaxHON
NMPOMBILLNEHHOCTEN, OMPECHUTENbHbLIX YCTAaHOBOK, COCYAOB,

Knaccudpmkaums WHpekc HacbinHas IpaH. cocTaB
c¢nroca OCHOBHOCTU MNOTHOCTb
EN ISO 14174: 1,0 1,0 0,25-1,6
SACS2B5813DC
Tun dntoca ToK 1 nonsApHOCTb JlermpoBaHue
KanbureBo-cunukaTHbin DC+ YmepeHHO
Si-nerupytomn

Pacxop dontoca (kr conroca/kr npoBOnoOKM)

paboTatoLwmx nog AaBneHneM 1 B MpoYmx Npon3BoacTBax. HanpsikeHue DC+ AC
TUNUYHBIN XMMUYECKWIA cocTaB dortoca: 26 0.65
ALO,+MnO  10% :
CaF, 20% 28 0,65
CaO+MgO 20%
SiO,+TiO, 50% K 6
Pexvmbl npokanku: 275-325°C, 2-4 yaca naccuukaunm neHT u nx oaobpeHna
Opo6peHus dritoca: HeT Mapka neHTbI EN ISO 18274 AWS A 5.14
OK Band NiCu-7 B Ni 4060 EQ NiCu-7
(NiCu30Mn3Ti)
PekomeHpyembie coyeTtaHmsa OK Flux 10.18/neHTa
TUNNYHBIA XMMUYECKUIA COCTaB HannaeBneHHoOro Metanna:
Mapka neHTbI C Mn Si Ni Cu Fe Ti S P
OK Band NiCu-7* 0,016 3,2 1,1 OCHOBa 26,0 6,4 0,28
OK Band NiCu-7** 0,013 34 1,1 OCHOBa 28,0 24 0,31 <0,015 <0,020

Ti 1,50-2,50
P max 0,020
S max 0,015
OK Flux 10.16 Knaccudpmkauus WHpekc HacbinHas MpaH. cocTaB
BbICOKOOCHOBHbIN arnoMepupoBaHHbIi HenervpyoLLmi dnioc ¢pnroca OCHOBHOCTU NSIOTHOCTL
OBOWHOrO HasHayeHusl. Bropoe HasHaueHwe — gyroBasi Ha- EN I1SO 14174: 2.4 1,2 0,25-1,4
nnaeka NnakupyoLLMX CI0eB NIeHTamMK Ha OCHOBE HUKENeBbIX | S A FB 2 55 43 DC
CnnaBoB. [t CHWKEHUsT AONW y4acTUs OCHOBHOMO MeTanna,
HanmaBky PEKOMEHOYETCA BbIMOMHATL Ha MOCTOSHHOM TOKe
NPAMON MOMAPHOCTU. XOPOLLO CcHanaHCUpOBaHHbIA COCTaB Tun dntoca ToK 1 NonsApHOCTb NerupoBanue

MUHUMU3MPYET NEPEHOC KPEeMHUA 13 chroca B MeTann Lwea,
YTO MOHMXAET PUCK BO3HUKHOBEHWSI FOpsHYMX TpewmH. Mpu-

PTOPMAHO-OCHOBHbIN DC+/DC- Si-HenernpyoLwni

Mn-cnabonernpytowmn

MeHSIeTCA B Npou3BoAcTBe 06opyaoBaHUS AN XUMUYECKOW
N HepTEXMMUYECKON MPOMBbILLNEHHOCTHN, O(MLIOPHBIX KOH-

CTPYKUWMI, COCYA0B pabGoTaloLLmx Nnoa AaBreHneM, EMKOCTHbIX
XpaHUI1LY 1 T.0.

Pacxoa dontoca (kr coriroca/kr npoBOSIOKK)

TUNWYHBIN XMMUYeECKUiA cocTaB chntoca:

ALO+MnO  30%
CaF, 50%

Si0,+TiO,  15%

HanpsipkeHne DC+ AC
26 0,4
30 0,5

Pexwvmbl npokanku: 275-325°C, 2-4 yaca

O,D,OﬁpeHVIH cdntoca: AN HannaBku NEHTOM He aTTecToBaH

Knaccudukaumm neHt n nx ogobpeHuns

* Bo 2-om crioe Hannasku neHmot 60x0,5 mm Ha Hu3koyenepoducmyto C-Mn KOHCMPYKUUOHHYO cmarib.
** B 3-em crnoe Hannasku nieHmot 60x0,5 MM Ha Hu3skoyanepoducmyro C-Mn KOHCMPYKYUOHHYO cmarib.

5.7. dnrocbl 1 NEeHTblI Ha OCHOBE HUKeNeBbIX CraBoB AnA 3neKTpOLIJnaKOBOI7I HanmnaBKW.

Knaccugpukayuu ¢psirocoe 8 coomeemecmeuu co cmaHoapmom:
*ISO 14174:2012, a makxxe udeHmu4Hbix emy EN ISO 14174:2012

Knaccudmkaumto cm. B pasgene 1.6. «Pnrocbl 1 NpOBONOKM AN AyroBOW CBapKy nog, dositoCoM YrnepoaucTbiX U

HW3KOSEerMpoBaHHbIX CTanen» Ha cTp. 44

Knaccugukayuu nenm e coomeemcmeuu co cmaHOapmom:
* 18274:2010, a makxxe udeHmuyHbili emy EN ISO 18274:2010

KﬂaCCI/I(bI/IKaLI,MIO CM. B pasgene 5.2. «npOBOJ'IOKVI CrJioWHOro cevyeHna an4d ,D,erBOVI CBapKu B 3alLINTHbIX ra3ax
nnaBALLMMCA 3N1EKTPOOOM Ha OCHOBE HUKENEBLIX CMJ1aBOB» Ha CTP. 172

* SFA/AWS A5.14/A5.14M:2011

KnaccmchKau,mo CM. B pasgerne 5.2. ((npOBOJ'IOKVI CnJioOWHOro cevyeHua ansa D,erBOVI CBapKu B 3alLINTHbIX ra3dax
nnaBALLMMCA 3N1EKTPOOOM Ha OCHOBE HUKENEBLIX CMJ1aBOB» Ha CTP. 173

Mapka neHTbl EN ISO 18274 AWS A 5.14
OK Band NiCrMo-3 B Ni 6625 EQ NiCrMo-3
(NiCr22Mo9Nb)
OK Band NiCr-3 B Ni 6082 EQ NiCr-3
(NiCr20Mn3Nb)
PekomeHayeMmblie coyeTaHusa OK Flux 10.16/neHTa
TUNUYHBIA XMMUYECKMIA COCTAB HaMaBnNeHHOro MeTanna:
Mapka neHTbl C Mn Si Cr Ni Mo Fe Nb S P
OK Band NiCrMo-3* 0,01 1,1 0,2 21,0 ocHoBa 8,0 4,0 2,8 <0,010 <0,020
OK Band NiCr-3* 0,02 3,0 0,5 20,0 OCHOBa 3,0 2,5 <0,015 <0,020

* Bo 2-om crioe Hannasku neHmot 60x0,5 Mm Ha Hu3koyanepoducmyro C-Mn KOHCMPYKUUOHHY cmarib.
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Mapka Knaccudmkauumm n onobpeHus XUMUYeCKUi cocTaB NneHTbl, %

OK Band NiCr3 EN ISO 18274: B Ni 6082 C max 0,10
Bhinyckaemble pasmepsl: 30x0,5 (NiCr20Mn3Nb) Mn 2,50-3,50
1 60x0,5 Mm . Si max 0,50
AWS A5.14: EQ NiCr-3 Ni min 67,0
Cr 18,0-22,0
Fe max 3,00
Nb+Ta  2,00-3,00

P max 0,020

S max 0,015
OK Band NiCrMo3 EN ISO 18274: B Ni 6625 C max 0,10
Bbinyckaemble paamepbl: 30x0,5 (NiCr22Mo9NDb) Mn max 0,50
1 60x0,5 MM . Si max 0,20
AWS A5.14: EQ NiCrMo-3 Ni min 60,0
Cr 20,0-23,0
Mo 8,00-10,0
Fe max 2,00
Nb+Ta 3,15-4,15

P max 0,020

S max 0,010
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Mapka Knaccudmkaumm n opobpeHuns Xumuyeckum coctaB NeHTbl, %
OK Band NiCrMo7 EN ISO 18274: B Ni 6455 C max 0,010
Bbinyckaemble pasmepbl: 60x0,5 Mm (NiCr16Mo16Ti) Mn max 1,00
Si max 0,80
AWS A5.14: EQ NiCrMo-7 Ni min 56,0
Cr 14,0-18,0
Mo 14,0-18,0
Fe max 3,00
Nb+Ta 3,15-4,15
P max 0,020
S max 0,015
OK Flux 10.11 Knaccudpmkaums UHpekc HacbinHas paH. cocTaB
BbICOKOOCHOBHbI/ armoMepupoBaHHbIil rioc, paspaboTaH- ¢pniroca OCHOBHOCTU NNoTHOCTL
HbIW ANA SneKkTpolunakoBon Hannaskv neHtamu 90x0,5 wn EN I1SO 14174: 5,4 1,0 0,2-1,0
60x0,5 MM Ha ocHoBe HuKerneBbix cnnasoB. MpumenseTcs | ES AFB 2B 56 44 DC
KaK Anst O4HO-, Tak U Ans MHOTOCIONHON BbICOKOCKOPOCTHOW
Hannasku. MNpolecc Hamnasky C UCMONb30BaHUEM [aHHOO
dntoca TpebyeT NpUMEHEHNs creLmnanbHbIX FONOBOK C BOAS- Tun (*)nwca Tok n NonsipHOCTb nerupogaHMe
HbIM OXNaXOEHUEM, MarHUTHbIE YTPaBsoLWMe CUCTEMbI AN o Z DC+ H ~
opMUpoBaHMS POBHOW MO rMy6uHE CBapOYHOW BaHHbI MO TOPMAHO-OCHOBHbIN eneripytowmnn
BCEN LUMPWHE NEHTbI U UCTOYHUKOB MUTaHUSI, PacCYUTaHHbIX
Ha TOKMN He MeHee jGOO A onsa neHT wupuHon 60 mm 1 2500 A Pacxop dontoca (Kr conrocalkr npoBosnokn)
ansa nexHt wupuHon 90 mm.
TUNMYHBIA XUMUYECKUI COCTaB doroca: HanpsixeHue DC+ AC
AlLO, 20% 25 0,5
CaF, 75%
Si0,+MgO 5%
Pexwvmbl npokanku: 275-325°C, 2-4 yaca Knaccudukauum neHT n nx ogobpeHus
ORoGpeHus gpnioca: Het Mapka neHThI EN ISO 18274 AWS A 5.14
OK Band NiCrMo-3 B Ni 6625 EQ NiCrMo-3
(NiCr22Mo9Nb)
OK Band NiCr-3 B Ni 6082 EQ NiCr-3
(NiCr20Mn3Nb)
PexomeHpyemble coyeTtaHns OK Flux 10.11/neHTa
TUNUYHBIA XMMUYECKUIA COCTaB HaMNaBNeHHOro MeTanna:
Mapka neHTbl C Mn Si Cr Ni Mo Fe Nb S P
OK Band NiCrMo-3* 0,03 0,2 0,5 19,5 ocHoBa 8,0 9,0 3,2
OK Band NiCrMo-3** 0,02 0,1 0,3 21,0 | ocHoBa 8,1 4,0 3,2 <0,015 <0,020
OK Band NiCr-3** 0,02 2,8 0,5 21,0 | ocHoBa 4,0 2,5 <0,015 <0,020

* B 1-om croe Harnasku neHmou 60x0,5 mm Ha Huskoyenepoducmyro C-Mn KOHCMPYKYUOHHYO cmarib.
** Bo 2-om crnioe Hannasku eHmou 60x0,5 mm Ha Hu3koyanepoducmyto C-Mn KOHCMPYKUUOHHYHO cmalrib.

6. CBapo4Hble MmaTepuanbl Ha OCHOBE aflloMUHUEBLIX CMNJ1aBOB.

6.1. dnekTpoAbl HA OCHOBE antMUHUEBbLIX CNaBOB.

Knaccudgpukayuu HannaesneHHO20 Memaisisia 8 coomeemcmeuu co cmaHoapmom:
* ISO 18273:2004, a makxe udeHmu4HbIlU emy EN ISO 18273:2004

ISO 18273 |: 1 Al

2 (3)

hakynbTaTuBHO

hakynbTaTuBHO

ISO 18273 — cTtaHgapT, cornmacHo KOTOPOMY MPOU3BOAMTCS Knaccudukaums

1 — »HaeKc, onpeaensoLLIMiA BUO CBAapoYHOro MaTepuana

S - NPOBOJI0Ka 1IN NPYTOK CNJIOLLHOIo ceveHnda
UHOEKC OTCYTCTBYyeT — I'IOKprTbIIZ ArNeKTpoa
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Al — cBapoYHbIN MaTepuan Ha OCHOBE antoMUHWEBOrO Crniasa

1- Ll,I/ICprBOI7I NHOEKC, onpep,enmou.l,vlﬁl XUMUYECKMIA COCTaB HannaBrneHHOro MeTansna corrnacHo T1ab. 1

crangapta ISO 18273.

UHpekc

Tun nernpoBaHusa cnnasa

IXXX | Ilervpyrolimx anemMeHToB B 3Ha4YMMOM KONMMYECTBE HE MPUCYTCTBYET (CMaBbl ONM3KN K YACTOMY artOMUHUIO)

2XXX | AntoMUHNEBO-MeLHbIE CMnaBbl

3XXX | AntoMMHMEBO-MapraHLoBUCTbIE CrnaBbl

4XXX | ANOMUHMEBO-KPEMHMEBBIE CMIaBbl

5XXX | AntoMuHMeBo-MarHmeBble crnaBbl

2 — COOTBETCTBYHLLMIA UHAOEKC, NMOKa3bIBAKOLNA OCHOBHbIE NErMpytoLmMe afieMeHTbl AaHHOro crnnasa
N UX TUNUYHOE copepXKaHue B %, onpenenstowmi XMMMYeCcKUin CoCTaB HanaBneHHoOro MeTanna cornacHo T1ab. 1

ctaHgapTta ISO 18273.

Mapka, TMn NoKpbITUA, oNUcaHue

Knaccudumkauum nm

Tunu4Hble XapakTepuCcTUukKun HannaBfieHHOro

OnekTpoa npeaHa3HadeH Ans 3aBapky OedeKToB Ha
HEOTBETCTBEHHbIX U3OENUAX U3 NIUTENHBLIX antoMUHne-
BO-KPEMHUEBbIX, artOMUHNEBO-KPEMHUEBO-MEOHBIX U
arntoMUHNEBO-KPEMHMEBO-MArHMeBbIX cnnaeoB. [aH-
HbI 9MNEKTPOA TaKkkKe MOXHO MPUMEHSITb B KauyecTBe
NpUCagoYHOro NpyTKa Npu aBTOrEHHOW CBapKe.

Tok: = (+)

MpocTpaHCcTBEHHbLIE NOMNOXEHUSA Npu ceapke: 1, 2, 3, 4
Pexxumbl npokanku: 100-140°C, 1 vac

opob6peHus meTanna
XuMmmnueckumn MexaHun4eckue
cocTtaB, % CBOWCTBA

0K 96.20 EN ISO 18273: AlMn1 Al OCHOBa He pernameHTupytotcs
Tun nokpbITUA — coneBoe Mn 10
OnekTpoa npeaHa3HadeH Ansi CBapKM HEOTBETCTBEH- Si <0,5
HbIX UM3OenuMin K3  antoMUHUEBO-MApPraHLOBUCTbIX Fe <0,7
cnnasoB Tuna AMu, EN AW 3103, 3207, 3003 n anto-
MWUHWEBO-MarHMeBbIX CMMaBOB C COAEpXaHWeM Mar-
Hus 0o 3% tvna AMr1, AMr1.5, AMr2.5, EN AW 5005,
5050, 5052 n M aHanoOrMyHbIX.
Tok: = (+)
lMpocTpaHCTBEHHbIE NOMNOXEHUSA Npu ceapke: 1, 2, 3, 4
Pexxumbl npokanku: 100-140°C, 1 vac
OK 96.40 EN ISO 18273: AISi5 Al oCHoOBa He pernameHTupytoTcs
Tun NoKpbITUA — coneBoe Si 5,0
OnekTpoa npeaHasHadeH Ansi CBapkyM HEOTBETCTBEH- Fe <0.8
HbIX M3genuin n3 gedopMupyemblx antoMMHMEBO-Mar-
HMeBO-KpeMHMeBbIX cnnaBoB 6XXX rpynnbl Tuna
A031, AO33, EN AW 6060/6063, 6005, 6201 n um
aHanornyHbiX. [aHHbl aMeKTpo4 Takke MOXHO npu-
MEeHSITb NS 3aBapku AedeKkToB Ha U3genusx u3 nu-
TENHbIX antoMUHUEBO-KPEMHMEBO-MEOHbIX CMiaBoB
cuctemsbl AlSi5Cu tuna AK5M, AK5My, EN AW 355.0
N UM aHanorMyHblX, a Takke antoMUHNEBO-KPEMHME-
BO-MarHveBblX cnnaesoB cuctembl AlSi7Mg tuna AK8n,
EN AW A357.0 n M aHanornm4yHbIX.
Tok: = (+)
[pocTpaHcTBEHHLIE NONOXEHMSA Npu cBapke: 1, 2, 3, 4
Pexumbl npokanku: 100-140°C, 1 vac
OK 96.50 EN ISO 18273: AlSi12 | Al OoCHOBa He pernameHTupytoTca
Tun NOKpLITUSA — ConeBoe Si 12,0

Fe <0,8
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6.2. npOBOHOKVI CNJIOWWHOro cevyeHunda anA .D,erBOﬁ CBapPKu B 3alUUTHLIX ra3ax ninaaliumcs
ANNeKTpoaAoOM Ha OCHOBée alfilltoMMHUEeBbIX CMNJ1aBOB.

Knaccugukayuu npoeosiok 8 coomeemcmeuu co cmaHOapmom:
* ISO 18273:2004, a makxe udeHmu4HbIl emy EN ISO 18273:2004

Knaccudpumkauuio cm. B pasgene 6.1. «OnekTpoabl Ha OCHOBE antoMUHMEBbLIX CMNaBoB» Ha CTp. 184

* SFA/AWS A5.10/A5.10M:2012
AWSAS510 |: | 1 | 2

AWS A5.10 — cTaHgapT, CornacHo KOTOpPOMY NMPOM3BOANTCS Kraccudumkaums

1 — vHaekc, OI'IpeD,eJ'IHPOLLI,I/IIZ, B Ka4eCTBe Kakoro Tuna CcBapO4YHOro Mmartepuara ncnorb3yeTtca AaHHad NpoBOJ1OKa
E — B ka4ecTBe nnaesiierocs aneKkTpoaa
R — B kauecTBe npucago4yHoro npyTka
ER — MmoXxeT ncnonb3oBaTbCs Kak B KAQ4eCTBe NnaBsLerocs ANeKkTpoada, Tak U B Ka4eCTBe NpnucagoyHOro npyTka

2 — VHOEKC, ONpeaensitoLNn XMMUYECKUIA COCTaB MPOBOSIOKM B COOTBETCTBMM € Tabnuuen 1 ctaHaapta AWS A5.10.

Mapka, onucaHue

Knaccudmkauum
1 ogobpeHus

Xumunueckum
cocTaB
NpoBOSOKU, %

3almnTHbIN
ras

TunuyHblie
MexXaHunyeckue
CBOMCTBA

HannaBneHHOro

MeTanna

Mapka, onucaHue Knaccudukauumn XumMmunyeckun | 3awmUTHbLIA TununyHblie
M ogobpeHus cocTtaB ras MexaHu4veckue
NpoBosoku, % CBOWCTBa
HannaBJIeHHOro
meTanna
OK Autrod 1070 EN ISO 18273: Al min99,70 |1 (Ar100%) | o, 35Mlla
MpoBonoka, npefHasHadeHHas ans ceapku wmage- | © Al 1070 (AI99,7) I3 (Ar + o, 75MMa

" 0, 0,
NWIA U3 XUMUYECKM YNCTOTO aniOMUHMUSA, K KOTOPbIM 5..95%He) (& 45%

nNpeabABASIOTCS XecTkne TpeboBaHMsA MO CTONKOCTU
K 9pO3MM MpPU KOHTaKTE C XMMUYECKN arpecCuBHbI-
MU cpedamu. HannaeBneHHbIn MeTans He CKITOHEH K
KOPPO3NOHHOMY PacTPECKMBAHMWIO MOA HanpsXeHu-
eM npu TemnepaTtypax aKcnnyaTtauum Bbiwe 65°C,
obnafjaeT [OCTaTOMHO BbICOKMMU MNNACTUYECKMU
CBOMCTBaMU, NO3BOMSALUMMU BbIMOMHATL MPOKaTKy
N (OPMOBKY, a Tawke BbIMOMNHATL aHOAMPOBAaHWE
n3genuin nocrne ceapku. CBapky pekoMeHAyeTcs Bbl-
NomnHATL Ha o6opyaoBaHNW, NOAAEPXKMBAKOLLEM pe-
»um MIG-puls, ocobeHHO Ans ToNWmH 40 4 MMm.
Bbinyckaemble anametpsl: ot 1,0 oo 2,4 mm

OK Autrod 5554

MpoBonoka, npegHasHadeHHas ONs CBapku M3ge-
i 13 antoMUHUEBO-MarHMeBO-MapraHLOBUCTOrO
crnnasa cuctembl AIMg2,7Mn tuna EN AW 5454, a
TakXke ero cBapku C antoMUHNEBO-MarHNEBO-KPEMHMU-
eBblMu cnnaBamu 6XXX rpynnsl Tuna AQ31, AO33,
EN AW 6060/6063, 6005, 6201 1 UM aHaNOrMM4YHbIX.
HannaBneHHbI MeTann He CKIMOHEeH K KOPPO3WOH-
HOMY PacTPEeCKUBAHWIO NMOA, HanpsXKeHneM npu Tem-
nepartypax akcnnyartauumu Bbllwe 65°C, obrnapaer
BbICOKOW KOPPO3MOHHOW CTOMKOCTbIO U MMEET LBET
WOEHTUYHBIA OCHOBHOMY MeTanny npu aHogupoBa-
HuKW, Bnarogaps YeMy gaHHasi MPOBOMOKa nony4yuna
LUMPOKOE pacnpocTpaHeHne B NPOM3BOACTBE TEMSO-
obmeHHoro 06opynoBaHns, EMKOCTEN ANA XpaHEHUS]
XUMUKATOB 1M aBTOMObGUnecTpoeHun. Ee Takke Mox-
HO NPUMEHSITb AN CBAPKU antOMUHUEBO-MarHMeBbIX
CnraBoB C cogepxaHvem MarHunst o 3% tuna AMr1,
AMr1.5, AMr2.5, AMr3, EN AW 5005, 5050, 5052 n
UM aHamnornyHbix. CBapKy pekoMeHayeTcsi BbIMnor-
HSTb Ha obopyaoBaHUW, NOAAEPXKMUBAIOLLEM PEXUM
MIG-puls, ocoGeHHO Anst TONWWH A0 4 MM.
Bbinyckaemble gnametpsbl: 1,2 1 1,6 Mm

EN ISO 18273:
S Al 5554
(AIMg2,7Mn)

AWS A5.10:
ER5554

Al ocHoBa

Mg 2,40-3,00
Mn 0,50-1,00
Ti 0,05-0,20
Cr 0,05-0,20

11 (Ar 100%)
13 (Ar +
5...95% He)

O
T

(0
B

0

110 MlMa
230 Mla
17%

OK Autrod 1450 EN ISO 18273: Al min 99,50 |I1(Ar100%) | o, 40 MMa
MeTtann, HannaBneHHbIW JAHHOW MPOBOSIOKOW, MO SAl 1459 Ti 0,10-0,20 13 (Ar:- o, 90 l\Aﬂa
cBouM cBovicTBam 6rnmsok k OK Autrod 1070, ogHako (AI99,5Ti) 5..95%He) |5 35%

He3HauyuTenbHoe nermposaHve antoMuHmnga Ti padu-
HUPYET 3€epHO, MOBbILLAs KOPPO3MOHHYHO CTOMKOCTb
MaTepuana M CHwkasi BEpPOSATHOCTb 0OpasoBaHUs
ropsumx TpewmH. CBapKy pekoMeHOyeTcsi BbIMojsi-
HATb Ha 00OpyAOBaHWMM, NOOAEPXKUBAIOLLEM PEXMM
MIG-puls, oco6eHHO Ans TONWUH A0 4 MM.
Bobinyckaemble guametpsbl: 1,2 1 1,6 Mm

186

OK Autrod 5356

910 Hamnbornee pacnpocTpaHeHHasi NpoBorioka Ans
CBapKX U3AeNuin U3 antoMUHUEBO-MarHMeEBbIX Crna-
BoB 5XXX rpynnbl ¢ coaepxaHuem MarHus Gonee
ot 3 0o 5%. HannaeneHHbIn MeTann obnagaet oT-
HOCUTENbHO BbICOKOW MPOYHOCTLIO, OTMMYHOM KOp-
PO3NOHHOW CTOMKOCTBbIO M UMEET LBET UOEHTUYHbIN
OCHOBHOMY MeTarnny npv aHoAUPOBaHWUMW, OHAKO OH
CKITOHEH K KOPPO3VMOHHOMY pacTpPeCKMBaHMIO Mo Ha-
npsKeHNeM Npu TemnepaTypax aKcnnyaTauum Bbille
65°C. JaHHas npoBoroka nonyyuna LmMpokoe pac-
npocTpaHeHne B CyA0- 1 aBTOMOOMNECTPOEHUN, EM-
KOCTel 4Ns XpaHEHMs1 U TPaHCMNOPTUPOBKN XUOKNX U
CbINy4MX NPOAYKTOB U MHOrMX Apyrnx otpacnsx. Ee
Takke MOXHO MPUMEHATb ANs CBapku antoMuHue-
BO-MarHMeBO-KpeMHUEBLIX cnnaBoB 6XXX rpynnbl
Tnna AA31, AOd33, EN AW 6060/6063, 6005, 6201
N UM aHanornyHblx, a Takke Ansi CBapKu 3TUX crnna-
BoB co cnnasamu 1XXX, 3XXX n 5XXX rpynn, ecnv
[ons y4acTust npucagoyHoro Matepuarna B CBapHOM
wee 6onee 50%. CBapky pekomMeHAyeTCs BbINoI-
HSTb Ha obopyaoBaHUW, NOAAEPXKMUBAIOLLEM PEXUM
MIG-puls, ocoGeHHO Anst TONWWH 40 4 MM.

Bobinyckaemble gnametpel: ot 0,8 4o 2,4 mm

EN ISO 18273:
S Al 5356
(AIMg5Cr(A))

AWS A5.10:
ER5356

Al ocHoBa

Mg 4,50-5,50
Mn 0,10-0,20
Ti 0,06-0,20
Cr 0,05-0,20

11 (Ar 100%)
13 (Ar +
5...95% He)

O
T

(0
B

o

120 Mla
265 Mrla
26%
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Mapka, onucaHue

Knaccudmkauum
1 ogobpeHus

Xumunueckum
cocTaB
NpoBOSOKU, %

3almnTHbIN
ras

TunuyHblie

MexaHun4yeckue

CBOMCTBA

HannaBneHHOro

MeTanna

OK Autrod 4043

9710 Hauboree YyacTo NpMMeHsiemMasi MPOBOJIOKa, UC-
nonb3yemas Ans cBapku U34envin u3 antoMUHUEBBIX
cnnaBoB 6XXX rpynnbl ¢ CyMMapHbIM COAEPXKaHNEM
nervpyrowmx Ao 2% 1 KpEMHUIA cofepXKallimx arto-
MUHWEBbLIX CMMaBoOB C copepaHveM Si oo 7%. Ee
Takke MOXHO NpuMeHaTb ansa ceapku Al-Si-Cu nu-
TEeNHbIX CMMaBoB C APYrMMW antoMUHMEBLIMU Crina-
BaMu. Bbicokoe copepkaHne KpeMHUs B NPOBOSIOKE
obecneunBaeT XOpoLLYy CMa4MBaeMoCTb CBapvBae-
MbIX KPOMOK, MO3BOISASi NOMYYUTh NIaBHbIN Nepexos
OT LUBa K OCHOBHOMY MeTanmy 1 rmagkyto onecrsiyto
NOBEPXHOCTb. Mpn 3TOM HannaBneHHbI MeTann o0b-
nagaet OT/IMYHOW KOPPO3MOHHOW CTOMKOCTbIO, He
CKITOHEH K 06pa3oBaHMi0 ropsiunx TPEeLmMH U KOppo-
3MOHHOMY PacTPECKUBAHMWIO MO HanpshKeHNeM npu
Temnepartypax akcnnyarauumn Bbiwe 65°C. OpgHako
n3genusl, ans cBapku KOTOPbIX MPUMEHsiNacb OaH-
Hasi NPOBOIIOKa, He Moasnexar nocreayLleMy aHo-
OVPOBaHMIO U3-3a Pa3HOCTM NOMyYaeMbIX LIBETOB Ha
OCHOBHOM UM HannaeneHHoM metanne. CBapKy peko-
MEHAYeTCsa BbINOMNHATE Ha obopyaoBaHuK, nopaep-
xupatoweM pexxum MIG-puls, ocobeHHo A5 TONWMH
0o 4 mm.

Bbinyckaemble anametpsl: ot 0,8 o 2,4 mm

EN ISO 18273:
S Al 4043 (AISI5)

EN ISO 18273:
S Al 4043A
(AISI5(A))

AWS A5.10:
ER4043

Al ocHoBa
Si  4,50-5,50

11 (Ar 100%)
13 (Ar +
5...95% He)

O
T

(0
B

0

55 MlMa
165 Mrla
18%

Mapka, onucaHue Knaccudumkauum XMmunueckun | 3awUTHbLIA TunnyHble
1 ogobpeHus cocTaB ras MexaHuveckue
nposonoku, % CBOWCTBa
HannaBneHHoro
meTanna
OK Autrod 5183 EN ISO 18273: Al ocHoBa 11 (Ar100%) | o, 140 MMa
MpoBonoka pekomeHayeMmas AN CBapku W3genuid S Al 5183 Mg 4,30-5,20 | I3 (Ar+ o, 290 Mrla
13 anioMUHMeBo-MarHneso-mapraHuosmcTbix cnna- | (AIMg4.5Mn0,7(A)) | Mn 0,50-1,00 | 5...95% He) |5 25%
BoB TUna AMr4.5, EN AW 5083 1 UM [pyrux Bbi- Cr 0,05-0,20 KCV: .
COKOMPOUHBIX  anioMUHMeBo-MarHuesbix cnnasos | AVS AS.10: 30 For/cm? npu +20°C
S5XXX rpynnbl, Korga K HannasreHHOMY MeTanny ER5183
npeabsaBnsAlTCA BbICOKME TpeboBaHMSA MO MPOYHO-
CTW, NNACTUYHOCTU, YAApHOW BA3KOCTM U Kopposu- | ABS: ER5183 ans
OHHOW CTOMKOCTW B MOPCKOM BOAE UMW NPW KOHTakTe | anameTpoB 1.2 n
C XMMUYECKN aKTMBHOW aTtmocdepon. HannasneH- | 1.6 Mm
HbIA MeTann umeeT UBET MAEHTUYHLIA OCHOBHOMY | BV: WC
mMeTanny npu adoauposaHuu. JaHHasa nposonoka | DNV: 5183 (WC)
nony4una LwupoKoe pacnpocTpaHeHue B cydo- u | GL: RAIMg4.5
aBTOMOOMMecTpoeHnn, cocynos, pabotatowmx nog | LR: WC/I-1
OaBrneHneM, Mpoun3BOACTBE KPUOTeHHOro obopy-
OO0BaHUSA, 3NeMeHTOB OPMLUIOPHBLIX KOHCTPYKUMI U
MHOrMX Apyrux otpacnsax. OgHako ee He peKkoMeH-
OyeTca NPUMEHATb ONA CBapku WU3OEnun aKCnny-
aTUpylOLLMXCA Npu TemnepaTtypax Bbiwe 65°C, T.k.
HanmnaBneHHbI MeTanm CKIMNOHEeH K KOPPO3WOHHO-
My pacTpeckMBaHWi NoA HanpsbkeHunem. Ee Tak-
K€ MOXHO MCMOoNb30BaTb ANA CBapKX antoMuHue-
BO-MarHMeBO-KpeMHUEBbIX cnnaBoB 6XXX rpynnbl
Tvna AO31, AA33, EN AW 6060/6063, 6005, 6201
M UM aHanorunyHbIX, a Takke s CBapKu aTUX cnna-
BoB co cnnasamMu 1XXX, 3XXX n XXX rpynn, ecnu
[40rns yyacTusi mpucagoyHoro matepuana B CBapHOM
wee 6onee 50%. CBapKky pekoMeHAyeTcs BbINos-
HATb Ha 000pyaOBaHUN, NOAAEPKUBAIOLLEM PEXUM
MIG-puls, ocobeHHO Ans TOMNWMH 00 4 MM.
Bobinyckaemble anametpsl: ot 0,8 o 2,4 mm
OK Autrod 5556A EN ISO 18273: Al ocHoBa 11 (Ar100%) | o, 150 Mrla
lMpoBonoka No CBOMM XapaKTepMUCTUKaM aHanornyHa S Al 5556A Mg 5,10-5,50 |12 (He100%) | o, 300 Mrla
OK Autrod 5183, ogHako obnagaet Heckonbko 6o- | (AIMgSMn) Mn 0,60-1,00 |13 (Ar+ 5 25%
rniee BbICOKUMU MPOYHOCTHLIMU XapaKTePUCTUKAMU U Qr 0,05-0,20 | 5...95% He) | KCV:
MOXET NPUMEHSATLCS AN cBapku antomuHneso-mar- | AVS AS.10: Ti 0,02-0,20 26 [bx/cm? npu +20°C
HMEBbIX cnnaeBoB c cogepxaHnem Mg po 5,3%. ERS5556
CBapky pekomeHOyeTcsl BbINOMHATbL Ha obopyaoBa-
HUK, nogaepxueatowem pexum MIG-puls, ocobeHHO
ONst TONWMWH 80 4 MM.
Beinyckaemble anametpsl: ot 1,0 4o 2,4 mm
OK Autrod 18.22 IOCT 7871-75: Al ocHoBa 11 (Ar100%) | o, 160 MMMa
MpoBoOmoKa, BbiMyckaeMmas crieumanbHo Ans HyxXa CeAMr61 (ycriosHo) | Mg 5,50-6,20 | 12 (He100%) | o, 330 Mlla
pblHKOB cTpaH CHI, no xummnyeckoMmy coctaBy COOT- Mn 0,80-0,90 13 (Ar+ 5 25%
BeTcTByeT npoBorioke CBAMr61 v npegHasHauyeHa Z.r 0,08-0,12 | 5...95% He) | KCV:
Ti 0,02-0,20 32 Ox/cm? npu +20°C

ONs CBapKX U3Aennii U3 BbICOKOMPOYHbLIX antoMUHK-
eBO-MarHmeBbIxX cnnasoB Tuna AMr6. JlermpoBaHue
crnnasa HebonbLUMM KONMMYecTBOM Zr uamensyaet
3epHO, CHMKas CKIOHHOCTb HannaBneHHoro MeTanna
K 0Opa3oBaHUo ropsiumx TPeLmH. Ee MoXHO nucnonb-
30BaTh 4118 CBapku Apyrux cnnasoB SXXX rpynnbl, a
Takke cnnasoB 6XXX rpynnbl cuctemsl AIMgSiCu n
AISi1TMgMn n ceapuBaeMbix crnaBoB 7XXX rpynnbl
cuctembl AlZnMg Tna AlZn4.5Mg1, korga OCHOBHbIM
TpeboBaHMEM K CBapHOMY LLUBY SIBMSIETCS €ro BbICO-
Kasi Npo4HocTb. CBapKy pekoMeHOyeTCsl BbIMOMHATb
Ha obopynoBaHuK, nogaepxuBatoem pexum MIG-
puls, ocobeHHO Ans TOMNWWH A0 4 MM.

Bbinyckaembin gnametp: 1,2 mm

OK Autrod 4047

lMpoBonoka pekoMeHayemas ONA WUCNpaBneHusi
AedeKToB 1 CBapku n3genuii U3 fMTENHbIX KpeMm-
HUN cogepxalimx antoMUHUEBBLIX cnnaBoB 4XXX
rpynnel ¢ copgepxaHnem Si o 12%. Ee Takxe
pPEeKOMEHAYIT MNPUMEHATb ANS CBapku ChnaBoOB
6XXX rpynnbl C CyMMapHbIM COAEpXaHueMm neru-
pytowmx ao 2% un Al-Si-Cu nuTeliHbiX cnnaBoB C
apyrmmu anioMmHueBbiMU cnnaBamu. bonee Bbi-
cokoe, yem y OK Autrod 4043, cogepxaHve kpem-
HUS MO3BOMSIET MOMYYUTb MUHUMATbHYK U3 BCEX
antMUHMEBbLIX CBApPOYHbIX MaTepuanoB Temnepa-
TYypy Kpuctannuaaumm HannasneHHOro Mmetanna u
Hanbonee BbICOKYIO €ro XnakotekyyecTb, obecne-
YMBasi XOpOLUYH CMayYMBaemMOCTb CBapuBaeMblX
KPOMOK, (hOpMUpysi MnaBHbIA Nepexon OT lWBa K
OCHOBHOMY MeTanny u rnagkyt bnectsauwyto no-
BEPXHOCTb, @ TaKXe MWHMUMalnbHble CBapoO4Hble
agedopmauyuun. lNpn 3TOM HannaBneHHbIN MeTann
obnagaeTr OTNUYHOW KOPPO3MOHHOWN CTOMKOCTbLIO,
He CKMOHeH Kk 0Opa3oBaHWO ropsuYUX TPELMH U1
KOPPO3MOHHOMY pacTpPeCKMBaHWIO MOA Hamnpsixe-
HMeM npu TemnepaTypax 3SKcnnyaTtauuun Bbllle
65°C. OpgHako wu3genua, Anst CBapkuM KOTOPbIX
npuMeHsanacb AaHHas MPoOBOMoKa, He noanexar
nocnegywemy aHoOMPOBaHUIO U3-3a Pas3HOCTU
nonyyYyaemblX LIBETOB Ha OCHOBHOM W HanmnaBfeH-
HoM MeTanne. CBapky peKoMeHAyeTCs BbIMOMHATb
Ha ob6opyaoBaHuK, MNoOAAEPXKUBAKOLEM pPEXUM
MIG-puls, ocobeHHO AN TONWWUH A0 4 MM.

Bobinyckaemble anametpsl: ot 0,8 oo 1,6 mm

EN ISO 18273:
S Al 4047 (AISi12)

AWS A5.10:
ER4047

Al ocHoBa
Si 11,00-13,00

11 (Ar 100%)
I3 (Ar +
5...95% He)

O'T
OB

o

80 Mla
170 MlMa
12%
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6.3. npyTKVI cnyowHoro ceyeHumda ansa p,yrosoﬁ CBapPK1 B 3alUUTHbLIX ra3ax HennaBawnmcs
ANNeKTpoaAoOM Ha OCHOBEe alfiltoMMHUEeBbIX CMNJ1aBOB.

Knaccugukayuu npoeosiok 8 coomeemcmeuu co cmaHOapmom:
* ISO 18273:2004, a makxe udeHmu4HbIlU emy EN ISO 18273:2004

Knaccudumkaumio cm. B pasgene 6.1. «OnekTpoabl Ha OCHOBE antoMUHUEBBIX CMaBoBy Ha cTp. 184

* SFA/AWS A5.10/A5.10M:2012
Knaccudukaumio cMm. B pasaene 6.2. «MpoBOMOKM CMITOLIHOMO CEYEHUs A AYrOBOW CBApKW B 3aLLUMTHbIX rasax
NIaBsALWMMCS 3NIEKTPOAOM Ha OCHOBE arloMMHMEBBIX CMIAaBOB» Ha cTp. 186

Mapka, onucaHue

Knaccudmkauum
n ogobpeHus

XumMunueckumn
cocTaB npyTka, %

TUnNnyHbIe MexaHn4yeckue
CBOMCTBA HansaBrneHHOro
meTanna

Mapka, onucaHue Knaccudukauumn XumMuyeckumn TunuyHble MexaHu4veckme
1 ogobpeHus cocTaB npyTka, % CBOWCTBA HansiaBrleHHoro
meTanna
OK Tigrod 1070 EN ISO 18273: Al min 99,70 o, 35Mra
MpyTok, NpeaHasHaueHHbIi ans ceapkn nagenmii ua | S Al 1070 (AI99,7) %, 75(I)\/II'Ia
XUMUYECKN YMCTOrO artoMUHUSA, K KOTOPbIM NpeabsiB- 5 33%
NATCS XeCcTkne TpeboBaHMsA NO CTOMKOCTU K 3p03vK
Npy KOHTaKTE C XUMWYECKM arpecCUMBHbIMU Cpeaamu.
HannasneHHbIM MeTanmn He CKIOHEH K KOPPO3MOHHOMY
pacTpecKMBaHUIO NOA HaMpshXeHNeM npu Temneparty-
pax akcnnyataumm Beilwe 65°C, obnagaeTt 4OCTaToOuHO
BbICOKMMM MMaCTUHYECKMMUN CBOWCTBaAMM, MO3BOSSAO-
LMW BBINONHATL NPOKATKy U hOPMOBKY, a TakKe Bbl-
NONMHATb aHOAMPOBAHUE U3AENUIA NOCIE CBaPKU.
Bbinyckaemble auametpsbl: oT 1,6 go 4,0 mm
OK Tigrod 5554 EN ISO 18273: Al ocHoBa o, 110 MrMa
MpyToK, NpeaHa3Ha4YeHHbIN ANs CBapKX MU3Oenvn 13 S Al 5554 Mg 2,40-3,00 o, 230 Mrla
antoMUHNEBO-MarHMEBO-MapraHLUOBUCTOrO  crjlaea (AIMg2,7Mn) Mn  0,50-1,00 5 17%

cuctembl AIMg2,7Mn tuna EN AW 5454, a Takxe Ti 0,05-0,20
ero CBapkuM C antMUHUEBO-MarHMeBO-KpeMHMe- AWS AS5.10: Cr 0,05-0,20
BbIMM cnnasamu 6XXX rpynnel Tuna AQ31, AO33, ERS5554
EN AW 6060/6063, 6005, 6201 1 um aHanorn4HbIX.
HannaBneHHbI MeTansn He CKIOHEH K KOPPO3WOH-
HOMY pacTPECKMBAHMWIO MO HanpsKeHNeM npu Tem-
nepatypax akcnnyartauumm Bbiwe 65°C, obnapaet
BbICOKOW KOPPO3MOHHOM CTOMKOCTbIO U UMEeeT LBET
MOEHTUYHBIA OCHOBHOMY MeTanny npv aHo4MpoBa-
HWUW, Gnarogaps Yemy faHHasi MpoBOSIOKa Mnony4yuna
LLMPOKOE pacnpoCcTpaHeHne B NPOU3BOACTBE TEMJO-
o6meHHoro ob6opyoBaHUs, EMKOCTEN AN XpaHeHUs
XUMUKaATOB M aBTOMOGOUNecTpoeHnn. Ero Takke Mox-
HO NPUMEHSITL AN1S CBApKM antoMUHUEBO-MarHMeBbIX
cnnaBoB ¢ cogepxaHvemM marHusa 0o 3% tuna AMr1,
AMr1.5, AMr2.5, AMr3, EN AW 5005, 5050, 5052 n
MM aHamnorn4HbIX.

Bbinyckaemble avametpsbl: ot 1,6 4o 4,0 mm

OK Tigrod 5183

MpyTok, NpegHasHayYyeHHbIN ANs CBapku uU3genvi us
antoMUHNEBO-MarHMEBO-MapraHLUOBUCTLIX — CMJ1aBoB
Tvna AMr4.5, EN AW 5083 1 um apyrux BbICOKOMpPOY-
HbIX artOMUHNEBO-MarHneBbIX cnnaBoB SXXX rpynnebl,
Korga K HannaefeHHOMY MeTanny npeabsiBrsioTcs
BblCOKMe TpeboBaHMs MO NMPOYHOCTU, MACTUYHOCTH,
YO, apHOW BA3KOCTU Y KOPPO3NOHHOWN CTOMKOCTM B MOP-
CKOW BOAE WM MPY KOHTaKTE C XMMUYECKN aKTUBHOWM
aTmoccepon. HannaeneHHbI MeTann MMeeT LBET
WOEHTUYHBIA OCHOBHOMY MeTanny npu aHogupoBa-
HVKW. [aHHbIN NpYyTOK NOAYYNI LUMPOKOE pacnpocTpa-
HeHne B CydO- M aBTOMOOMNECTPOEHUWN, COCYAOB,
paboTatowmx noag OaBneHUEM, MNPOM3BOACTBE KpU-
OrEeHHOro 00OpYAOBaHWSA, 3NEMEHTOB OdLIOPHBLIX
KOHCTPYKLMIA M MHOrMX Apyrux otpacnsx. OpHako
ero He peKOMeHAYEeTCA NMPUMEHATb NS CBapKu n3ge-
MM 3KCNINyaTUPYHOLLMXCA Npyu TemnepaTypax Bbille
65°C, T.K. HannaBeHHbIN MeTann CKIOHEH K KOppo-
3MOHHOMY PacTpPECKMBaHWIO NOA HanpsxeHuem. Ero
Takke MOXHO UCMONb30BaTb Af1S1 CBApKW arntoMUHK-
€BO-MarHMeBo-KpeMHUeBbIX cnnasoB 6XXX rpymnnbl
Trna AA31, AO33, EN AW 6060/6063, 6005, 6201 n
MM aHarnornyHblX, a Takke Ans CBapku 3TUX CMyaBoB
co crnnaBamy 1XXX, 3XXX n 5XXX rpynn, ecnv gons
yyacTusi NpucagoyHOro mMatepuana B CBapHOM LUBE
6onee 50%.

Bbinyckaemble gnameTpsl: oT 1,6 4o 4,8 mm

EN ISO 18273:
SAI5183
(AIMg4,5Mn0,7(A))

AWS A5.10:
ER5183

Al ocHoBa

o, 140 MlMa
o, 290 MMa
5 25%

OK Tigrod 5556A

lMpyTok nNo cBOMM XxapakTepucTUKam aHanoruvyeH
OK Tigrod 5183, ogHako obnagaeT HecKkornbko bonee
BbICOKMMUN NMPOYHOCTHbLIMU XapaKTepuctukamm n mo-
XeT NPUMEHATbCA ANA CBapKu antoMnUH1UeBO-MarHme-
BbIX CMraBoB ¢ cogepxaHnem Mg ao 5,3%.
Bbinyckaemble anametpsl: oT 1,6 4o 4,8 mm

EN ISO 18273:
S Al 5556A
(AIMg5Mn)

AWS A5.10:
ER5556

Mg 4,30-5,20
Mn 0,50-1,00
Cr 0,05-0,20
Al ocHoBa

Mg 5,10-5,50
Mn 0,60-1,00
Cr 0,05-0,20
Ti  0,02-0,20

o, 150 MMa

o, 300 MMa

o 25%

KCV:

26 O>x/cm? npu +20°C

OK Tigrod 5356 EN ISO 18273: Al ocHoBa o, 120 MMa
S Al 5356 Mg 4,50-5,50 o, 265 Mrla
(AIMg5Cr(A)) Mn 0,10-0,20 5 26%

Ti  0,06-0,20
AWS A5.10: Cr 0,05-0,20
ER5356

MpyToK, NpegHa3HayYeHHbIN Ons CBapKX M3Oenvin 13
antoMVH1eBO-MarHneBbix cnnaesoB S5XXX rpynnsel ¢
cogepxaHnem marHua 6onee ot 3 oo 5%. Hannae-
NEeHHbIn MeTann obnagaeT OTHOCUTENbHO BbICOKOW
NPOYHOCTbLIO, OT/IMYHOW KOPPO3UOHHON CTOMKOCTbIO
N MMeeT LUBET WAEHTUYHbIA OCHOBHOMY MeTanmy
npyv aHOAUPOBAHWMW, OOHAKO OH CKITOHEH K KOPpO3u-
OHHOMY pacCTpPECKMBAHWUIO MO HanpsxeHnem npu
Temneparypax akcnnyatauum Bbilwe 65°C. JaHHas
NpoBOSIOKa MONy4YMna LWMPOKOe pacnpocTpaHeHune
B Cygo- M aBTOMOOWMNECTPOeHWW, eMKOCTeW Ans
XPaHEHUA N TPaHCMOPTUPOBKM XUOKMX U ChIMy4Ynx
NPOAYKTOB U MHOrMX Apyrux oTpacnsax. Ero takke
MOXHO MPUMEHSITb ANsi CBAPKU antOMUHUEBO-MarHu-
€eBO-KpeMHueBbIx crnnasoB 6XXX rpynnsl Tna AA31,
A33, EN AW 6060/6063, 6005, 6201 1 um aHanorny-
HbIX, @ TaKkKe Ansi CBapKu 3TUX CNaBoOB CO CrraBaMu
1XXX, 3XXX n 5XXX rpynn, ecnv gons yvactvs npu-
Ccafo4HOro matepuana B cBapHom Lwee 6onee 50%.
Bbinyckaemble auametpsbl: oT 1,6 4o 4,8 mm

OK Tigrod 18.22

MpyTOK, BbIMycKaeMbli cneumnanbHO ONA HYXO PbiH-
koB cTpaH CHI, no xumuyeckomy coctaBy COOTBET-
ctByeT npyTky CBAMr61 v npegHasHayeH Ansi CBapku
M30enMin 13 BbICOKOMPOYHbIX antoMUHUEBO-MarHu-
eBbIX cnnaesoB Tuna AMr6. JlermposaHue cnnasa
HebOoMbLUMM KOMMYECTBOM Zr U3Menb4YaeT 3epHo,
CHWXKas CKINMOHHOCTb HannaefeHHOro metanna K ob-
pa3oBaHUi0 ropsYMx TpeLmH. Ero MoxHo mncnonb3o-
BaTb AN CBapku Apyrnx cnnaesoB SXXX rpynnbl, a
Takke cnnaesoB 6XXX rpynnbl cuctembl AIMgSiCu u
AISi1MgMn n cBapuBaembix cnnaBoB 7XXX rpynnbl
cuctembl  AlZnMg Ttuna AlZn4.5Mg1, korga ocHoB-
HblM TpeboBaHMEM K CBapHOMY LUBY SIBMSIETCA €ro
BbICOKas MPOYHOCTb.

Bbinyckaemble guametpsl: oT 2,0 4o 4,0 Mm

IOCT 7871-75:
CBAMr61 (ycrnoBHo)

Al ocHoBa

Mg 5,50-6,20
Mn 0,80-0,90
Zr 0,08-0,12
Ti  0,02-0,20

o, 160 Mla

o, 330 Mrla

5 25%

KCV:

32 Ox/cm? npu +20°C

190
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Mapka, onucaHue

Knaccudumkauum
u ogob6peHuns

Xnmunyeckum

cocTaB npyTKa, %

TUnuyHbie MexaHu4veckme
CBOWCTBA HansiaBleHHoro
meTanna

OK Tigrod 4043

310 Hambonee 4acTo MPUMEHHAEMbIA NPYTOK Ans
CBapKkn u3genui 13 anioMuHMEBBLIX CniaBoB B6XXX
rpynnbl C CyMMapHbIM COAEPXXaHWeM IervpyLmnx
00 2% W KPEMHUI codepXalumx antoMUHUEBbLIX
cnnaBoB ¢ copepxaHneM Si oo 7%. Ee Takke MOXx-
HO nNpuMeHaTb anga ceapku Al-Si-Cu nuTerHbIX cnna-
BOB C ApYrMMUY antoMUHUEBBLIMU crniaBaMu. Beicokoe
COAepXXaHne KpeMHusi B MpoBOrioke obecrneynBaeT
XOpOLUY0 CMayMBaeMoCTb CBapuBaeMbIX KPOMOK,
No3BONSA NOMYYNTb NMAaBHBIN Nepexon OT LWBa K Oc-
HOBHOMY MeTanmny W rmagkyl Onecrsllyo noBepx-
HoCTb. [Npu 3TOM HannaeneHHbIN MeTann obnagaet
OTSIMYHOM KOPPO3MOHHOW CTOMKOCTbI, HE CKMOHEH
K 0O6pa3oBaHMIO ropsivMX TPELLMH U KOPPO3UOHHOMY
pacTpecKkMBaHMIO NOA HanpshkKeHuem npu Temnepa-
Typax akcnnyaTtauum Bbiwe 65°C. OgHako nspenus,
ONsi CBapKy KOTOPbIX NMPUMEHSANCHA AaHHbIN NPYTKOK,
He roanexar nocrnenymLllemMy aHOAMPOBaHUIO M3-3a
pasHOCTM MONy4YaemblX LBETOB Ha OCHOBHOM U Ha-
nnaeneHHoM meTanne. [pyTok MOXeT Takke npume-
HATLCS B KQYeCTBE MpUMos ANs nanky antoMmMHUEBbIX
CMnnaBoB.

Bbinyckaemble avametpsl: oT 1,6 4o 4,8 mm

EN ISO 18273:
S Al 4043 (AISI5)

EN ISO 18273:
S Al 4043A
(AISi5(A))

AWS A5.10:
ER4043

Al
Si

ocHoBa
4,50-5,50

o, 55 MMa
o, 165 Mrla
6 18%

OK Tigrod 4047

MpyToK, pekomeHAyeMbli ONs UcnpaBneHusa ne-
heKkToB 1 CBapKu U3genuii N3 NUTEnHbIX KpeMHUN
cogepxalymx anomMmmHueBblx cnnasos 4XXX rpyn-
nbl ¢ cogepxaHuem Si o 12%. Ero takke peko-
MEHAYIOT MPUMEHATb ANSA CBapku cnnaBoB 6XXX
rpynnbl C CyMMapHbIM COAEpPKaHNEM NernpyroLmnx
80 2% wn Al-Si-Cu nuTenHbIX cnnaBoB C ApPYyruMu
anoMnHMEBbLIMU cnnaBamu. bonee Bbicokoe, Yem
y OK Tigrod 4043, copepxaHne KpeMHUs no3Bons-
€T NoNy4YnTb MUHMMAnNbHYO U3 BCEX antOMUHNEBBIX
CBapoYHbIX MaTepuanoB TemnepaTtypy Kpuctannm-
3aLuMu HannaBreHHOro MeTanna u Hambornee BbICO-
KYl0 ero XuakotekyyecTb, obecnevmBas XOpoLUyto
CMa4MBaeMoCTb CBapnBaeMbIX KPOMOK, (DOpMUpPYS
nnaBHbIN NepexoA OT LWBa K OCHOBHOMY MeTanny
1 rmagkyto 6rnecTdiyto NOBEPXHOCTb, a Takke Mu-
HUMarnbHble cBapoyHble aedopmauuu. lMpu aTom
HannaBneHHbI MeTann obnagaeTr OTNUYHOWM KOp-
PO3NOHHOW CTOMKOCTbIO, HE CKIMOHEH K obpa3oBa-
HUIO TOPSIYMX TPELUUH U KOPPO3MOHHOMY pacTpe-
CKMBaHWIO NOA HanpsXXeHuem npu Temnepatypax
akcnnyaTtauuu Bbiwe 65°C. OgHako nsgenus, ans
CBapKM KOTOPbIX NMPUMEHANCA AaHHbIN NPYTOK, HE
nognexart nocriegylowemMy aHoAUPOBaHMIO M3-3a
pa3HOCTU NonyyaemblX LIBETOB Ha OCHOBHOM U1 Ha-
nnaeneHHoMm metanne. [pyTok 3Ton Mapku Hanbo-
niee 4acTo MPUMEHATLCA B KayecTBe Mpunos Ansg
nawmky antoMUHNEBBLIX CMNAaBOB.

Bbinyckaemble auametpsbl: oT 1,6 oo 4,8 mm

EN ISO 18273:
S Al 4047 (AISi12)

AWS A5.10:
ER4047

Al
Si

OCHOBa
11,00-13,00

o, 80MMa
o, 170 MMa
5 12%

7. CBapO‘-IHbIe MaTepualribl Ha OCHOBe MeAHbIX CrnJiaBOB.

7.1. OneKkTpoabl HA OCHOBE MeAHbIX CrJ1aBoOB.

Knaccud:uxauuu HansaeJsiIeHHoO20 MemaJijia 8 coomeemcmeuu co cmaHdameM:

* SFA/AWS A5.6/A5.6M:2008
AWSA56 (:| E | 1

AWS A5.6 — cTaHgapT, cornacHo KOTOpoOMy MpPOM3BOANTCA Knaccudukaums

E — anekTpopg nnaeawmnmncs

1 — nHAekc, onpegensaLWmn XMMUYEeCKUIn COCTaB HamnmaBeHHOro MeTasnsia B COOTBETCTBUM C Tabnuuen 1

ctaHgapta AWS A5.6.

Mapka, TMn NOKpbITUSA, onucaHue

Knaccudumkauum m

TUNUYHbIe XapaKTepPUCTUKN

BOB C copepaHueM Hukens ot 10 go 30%, cBapku aTux crnna-
BOB C MOHENEBbLIMU CMfaBaMy U HanmaBkW NepPeXOAHbIX CIOEB
Ha KPOMKW MpW CBapke HEKOTOPbIX KOMOWHALMIA pa3HOPOOHbLIX
mMaTepuanoB. HannaBneHHbIi MeTann obnagaeT BbICOKOW Kop-
PO3MOHHON CTOMKOCTbIO B MOPCKOM BOAE W AOCTATOMHO BbICO-
KMMMW NPOYHOCTHLIMU CBOMCTBaMM, Gnarogapst Yemy OHW HaLnm
LUMPOKOEe MpUMEHeHMe ANsi NMPOU3BOACTBA OMNPECHUTENbHbIX
YCTaHOBOK M O(PLLIOPHBLIX KOHCTPYKLIMIA.

Tok: = (+)

[MpocTpaHcTBEHHLIE NONOXEHUA Npu ceapke: 1, 2, 3,4, 6
Pexxumbl npokanku: 230-270°C, 2 yaca

opo6peHus HannaBreHHoro meTanna
Xumunueckum MexaHu4yeckue
cocTaB, % CBOMCTBA
OK 94.25 AWS A5.6: Cu ocHoBa |0, 235MIla
TVN NOKPBLITUS — OCHOBHOE ECuSn-A (ycnosHo) | Sn 7,0 o, 330-390 Mrla
OnekTpo B OCHOBHOM MpeaHa3HaveH 151 CBapKu ONOBSIHUCTbIX 5 25%
6poH3 ¢ copepxaHvem onosa 40 10%, HannaBKku aHTUPUKLM- TBepaocTL 95 HB
OHHbIX MOKPbLITUI Ha CTanbHbIE N YYryHHbIE MOBEPXHOCTU U pe- KCV: .
MOHTa U3AENUii 13 NEePENcKEHHOro YyryHa (06esyrnepoxeHHo- 31 Box/em? npu +°20 C
ro B pesynkTarte ANUTENbLHON SKCMyaTaLun npy Temnepatype 25 ix/em? npn 0°C
Bbilwe 400°C). [daHHble anekTpoabl TakkKe MOTyT NPUMEHATLCH
[ns CBapKy YNCTOM Meaun U GE3KUCIIOPOAHBIX HU3KOMErnpoBaH-
HbIX MeOHbIX CMfaBoB, NaTyHEW C HEBLICOKUM COAEpXaHUeM
LMHKa U HEKOTOPbLIX Mapok MapraHLoBUCTbIX BpoH3. Mpu ceap-
Ke MeaM U MeOHbIX CMiaBoB TeMrepaTypy npeaBapuTenbHOro
NoZorpesa 1 MeXNPOXOoAHYH TEMMepaTypy PEKOMEHAYETCS Bbl-
nepxusatb Ha yposHe 300°C.
Tok: = (+)
[MpocTpaHCcTBEHHbIE NONOXEHNA Npu ceapke: 1, 2, 3, 4
Pexxumbl npokanku: 280-320°C, 2 yaca
OK 94.35 AWS A5.6: ECuNi Cu ocHosa o, 400 MMa
Tun NOKPbITUA — OCHOBHOE Ni- 30,0 5 30%
OnekTpof NpegHasHayeH Ans cBapku Me4HO-HUKENeBbIX crria- "\:/'; ;gg
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7.2. MPOBOMOKU CNNOLWHOro ce4YeHns ons AyroBon CBapky B 3alMTHbIX rasax nnaBsilMmcs

ANIeKTpoAOM Ha OCHOBE MeQHbIX CNnJj1aBOB.

Knaccucpuxauuu fpPoOeoJIOK 8 coomeemcmeuu co cmaHdameM:

* ISO 24373:2008, a makxxe aHano2u4HbiUu emy EN 14640:2004

1IS024373 |:[ s | [cu] [1 (2)

dakynsTaTMBHO

ISO 24373 — cTaHgapT, cornacHo KOTOPOMY NMPOU3BOANTCA Knaccudukaums

S — nHAekKc, onpedensioLwmMin BUL CBAapOYHOrO MaTepurana kak mpoBOSioKa Ui NPYTOK CMOLLIHOIO CEYeHUs!

Cu- CBapO‘-IHbIVI maTtepunasn Ha oCHoBe MeaHOoro crnjiaBsa
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1 — uncpoBoON NHAEKC, ONpenensoLLMA XMMUYECKMIA COCTaB HaMNMaBeHHOro MeTanna cornacHo T1ab. 1

ctaHgapta ISO 24373.

2 - COOTBeTCTByIOLLLI/lﬁ WHOEKC, NOKa3blBaOLMIA OCHOBHbIE nermpyrwwine anemMeHTbl 4aHHOro cnnaesa n nx
TUNM4YHOE cogepXaHne B %, onpe,qenmou.l,vlﬁ XUMUYECKMIA COCTaB HannaBneHHOro MeTanna corfnacHo T1ab. 1

craHgapta ISO 24373.
* SFA/AWS A5.7/A5.7M:2007

AWS A5.7 |: |[ER| 1

AWS A5.7 — cTtangapT, COrnacHoO KOTOPOMY NPOU3BOANTCA Knaccudukaums

ER — nHaekc, onpep,enmou.mﬁl Tna cBapo4yHOro marepmnana (MO)KeT MCNonb30BaTbCA KakK B Ka4eCTBe MniaBALLeroca
ANeKTpoaa, Tak U B Ka4ecTBe npmcagovyHoro npyTKa)

1 — nHAekc, onpenensLwmin XMMNUYECKMUIn COCTaB NPOBOJIOKM B COOTBETCTBUM C Tabnuuen 1 ctangapta AWS A5.7.

Mapka, onucaHue

Knaccudmkauymm n
opob6peHusi

Xnmunyeckumn

cocTaB

npoBONokKu, %

3alWmnTHbIN
ras

TunuyHble
MexXaHu4eckue
CBOMCTBA
HannaBfeHHOro
MeTanna

TNOPOAHBIX HU3KOMNErMpoBaHHbIX MEAHBIX CMaBoB,
Kora OCHOBHbIMU TpeboBaHMAMM K HannaeneHHo-
My MeTanny sBNsiOTCH ero BbICOKas arekTponpo-
BOAHOCTb M TENNONPOBOAHOCTb. HesHaumTensHoe
nervpoBaHune cnnasa OflOBOM MOBbILLAET XNOKO-
TeKy4YeCTb CBapo4HOW BaHHbI. [pu cBapke kpyn-
HbIX U3Oenuii 1 BoMNbLUMX TOMLUMH PEKOMEHAYETCA
BbIMOMHATL MpeABapuTerNbHbIA MOJOrPEB CTbiKa
Ao 300°C. OcHoBHbIMK obnactaMu ee npumeHe-
HUA ABNSETCH AMNeKTPOTEXHMYECKas N XuMmyeckas
NPOMBILLIIEHHOCTW, NPOW3BOACTBO TennoobmMeH-
Horo obopyaoBaHusa u kanopudepos. CBapky pe-
KOMeHAyeTCs BbINOMNHATL Ha 06opyaoBaHWK, Noa-
aepxusatoem pexum MIG-puls.

Bbinyckaemble auametpsbl: ot 0,8 oo 1,6 mm

Mapka, onucaHue Knaccudumkaumm n XumMmunyeckum 3almnTHbIN TunnyHble
opobpeHus cocTaB ras MeXaHu4veckue
npoBOSoKU, % CBOMCTBA
HannaBneHHoro
meTanna
OK Autrod 19.12 EN ISO 24373: Cu min 98,0 11 (Ar100%) |o,. 75Mrla
HuakonerMpoBaHHas MeaHasi MPOBOMOKa, Mpe- S Cu 1898 (CuSn1) | Sn 0,50-1,00 12 (He 100%) |o, 22(3) MMa
Ha3HaueHHas AN CBapKV YMCTON Meau 1 Geskuc- Mn 0,10-0,50 | I3 (Ar + 5 30%
AWS A5.7: ERCu Si 0,10-0,50 |5...95% He) TBepaocTb 75 HB

OK Autrod 19.40

lMpoBonoka Ha OCHOBe antMuWHMEBOW OPOH-
3bl, KOTOpas MPaKTUYECKN He MpUMEHsIeTCa Ans
CBapKX CMiaBoOB Ha OCHOBE Medu, 3a MCKIo4e-
HMEM HEKOTOPbIX MapoK antoMUHUEBbLIX OPOH3.
OcCHOBHOW 06rnacTbto ee NPUMEHEHUs SBMSET-
Csl HannaBKka Ha CTasflbHble MOBEPXHOCTU aHTU-
KOPPO3MOHHLIX CIOEB, CTOMKMX K BO3AENCTBUIO
MOPCKOW BOAbl W KWUCIOT, AyroBas meTtannmnsa-
uMsi, a Takke OyroBasi naviku cTanbHbIX JINCTOB
C 3aLUNTHbIM ranbBaHNYECKUM LIMHKOBbIM MOKPbI-
TMeM. OCHOBHbIMW OBnacTsaMu ee NMpUMEHeHUst
SBMSETCA NpoM3BOACTBO 06OpynoBaHWs  Ans
XUMUYECKON MPOMbILLSIEHHOCTN, OMNPECHUTESb-
HbIX YCTaHOBOK, CyAOCTPOEHME N AyroBas narnka
OLMHKOBaHHbIX Ky30BHbIX [eTaneni B aBTOMO-
6unbHOWM NpoMbIlLneHHOCTU. CBapKy peKoMeEH-
OyeTcs BbINOMHATL Ha obopyaoBaHuW, NOAAep-
Xusatowlem pexum MIG-puls.

Bbinyckaemble anametpsl: ot 0,8 Ao 1,6 mm

EN ISO 24373:
S Cu 6100 (CuAl8)

AWS A5.7:
ERCuUAI-A1

Cu
Al

ocHoBa
7,0-8,5

11 (Ar 100%)
12 (He 100%)
I3 (Ar +
5...95% He)
M13 (98%Ar
+ 20/002)

o, 175 Mrla

o, 420 MMNa

0 40%
TBepgocTtb 100 HB

OK Autrod 19.46

MpoBornoka n3 BbicokonpoyHor Mn-Ni-Al 6poH-
3bl, NpegHa3HavyeHHasa Ans CBapku M peMoHTa
NUTBIX N30EeNun N3 6PoH3 BNN3KOro XMMNYECKOTO
cocTtaBa. Takke NMPUMEHSAETCS AN HaMnaBKn Ha
cTanbHbl€ 1 YyryHHbIE MOBEPXHOCTU, NOABEPTLUN-
ecsl KBUTaHUMOHHOMY M3Hocy. Matepuan Takke
obnagaeT BbICOKOM KOPPO3MOHHOW CTOMKOCTbIO
B MOpCKoW Bofe. Hanbonee xapakTepHbIM npu-
MEpPOM ee MPUMEHEHUS SBMSETCA BOCCTaHOBMe-
Hve ronacTel rpebHbIX BUHTOB B CYOOCTPOEHUN.
CBapKy pekomeHAyeTcs BbIMOMNHATbL Ha obopyao-
BaHUK, nogaepxmeatoiem pexmnm MIG-puls.
Bbinyckaemble guameTpsbl: 1,2 Mm

EN 1S024373:
S CuMn13AI8Fe3Ni2

AWS A5.7:
ERCuMnNiAl

Cu
Mn
Ni
Al
Fe

OCHOBa
11,0-14,0
1,5-3,0
7,0-8,5
2,0-4,0

[1 (Ar 100%)
12 (He 100%)
I3 (Ar +
5...95% He)
M13 (98%Ar
+2%0,)

o, 850 Mlla
o0 =<10%
TBepgocTtb 100 HB

OK Autrod 19.30

YHuBepcanbHas NpoBOSioka Ha OCHOBE KpPeMHMe-
BOV OpOH3bI, NpeaHa3HayYeHHasa ans cBapku pas-
HOOOpPa3HbIX CNIaBOB HA OCHOBE Meau, Takux Kak
HU3KONErMpoBaHHbIE MeAHbIE CMaBbl, TATYHU C
HEBbLICOK/M COAEPXKAHWEM LIMHKA, KPEMHMEBbIE,
HUKenNb-cepebpsiHHbIE U HEKOTOPbIE ApYyrve TUMbI
OpoOH3, a Takke AN HanmaBkN aHTUAPUKLNOHHBLIX
MOKPbLITUIA Ha CTanbHbIE U YYTYHHbIE MOBEPXHOCTU
1 OYyroBoOW naviku CTanbHbIX JIMCTOB C 3aLUUTHbIM
rafibBaHU4YECKUM LMHKOBbLIM MOKPbITMEM. OCHOB-
HOM obnacTblo ee MpUMEHeHUs SABNSIETCA Oyro-
Basi Marka OLMHKOBAHHbIX Ky30BHbIX AeTanen B
aBTOMOOUNBHON NpPOMbILWNEHHOCTU. [1poBonoka
TaKkke MPUMEHSIETCA B 3NIEKTPOTEXHUYECKON U
XUMUYECKOW MPOMBILUNIEHHOCTN, MPOU3BOACTBE
TennoobmeHHoro obopydoBaHust K Kanopude-
poB. lNMpu cBapke M3genuii n3 MegHbIX CrnaBoB
OOnbLUOW TOMNWMHbI, PEKOMEHAYETCS BbINOMHATH
npeaBapuTenbHbIA nogorpeB crbika Ao 300°C.
CBapKy pekomMeHayeTcs BbINOMHATL Ha 06opyao-
BaHUK, nogaepxunsatoLleM pexum MIG-puls.

Bbinyckaemble guameTpsbl: ot 0,8 4o 1,6 Mm

EN I1SO 24373:
S Cu 6560
(CuSi3Mn1)

AWS A5.7:
ERCuSI-A

Cu ocHoBa
Si 2,80-4,00
Mn 0,75-1,50

11 (Ar 100%)
12 (He 100%)
13 (Ar +
5...95% He)
M13 (98%Ar
+2%0,)

o, 130 Mla

o, 350 Mrla

0 40%
TBepgocTb 90 HB

OK Autrod 19.49

lMpoBonoka Ha OCHOBE MeLHO-HMKENEBOro cnna-
Ba, MNpedHasHadeHHass Ansi CBapkM MeOHbIX
cnnaBoB c cogepxkaHneM Hukens ot 10 go 30%,
CBapKK 3TUX CMNMaBOB C MOHENEBLIMM CriaBaMm
N HannaeKM NepexodHbiX CroeB Ha KPOMKMU Mpu
cBapke HEKOTOPbIX KOMOWHALMN pasHOPOAHbIX
mMaTepuanoB. HannaeneHHbIi meTann obnagaet
BbICOKOW KOPPO3MOHHOW CTOMKOCTbIO B MOPCKOM
BOAE M [OO0CTaTOYHO BbICOKMMU MPOYHOCTHbLIMU
cBovicTBamu. OCHOBHbLIMK ObnacTsMu ee npume-
HEHVN SIBNSIETCS NPOU3BOACTBO ONPECHUTENBbHbIX
YCTAHOBOK M OLUOPHbIX KOHCTPYKLMA. CBapky
peKoMeHOYEeTCHA BbINOMHATL Ha obopyaoBaHUw,
nogaepxueatowlem pexum MIG-puls.
Bbinyckaemble aameTtpsl: 1,2 MM

EN ISO 24373:
S Cu 7158
(CuNi30Mn1FeTi)

AWS A5.7: ERCuNi

Cu
Ni
Mn
Fe
Ti

ocHoBa

30,0-32,0
0,50-1,50
0,40-0,75
0,20-0,50

11 (Ar 100%)
12 (He 100%)
13 (Ar +
5...95% He)

o, 180 Mla
o, 350 MrMa
5 40%
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7.3. npyTKVI cnyowHoro ceyeHumda ansa p,yrosoﬁ CBapPK1 B 3alUUTHbLIX ra3ax HennaBawnmcs
ANeKTpoaAoOM Ha OCHOBEe MeAdHbIX CnJj1aBOB.

Knaccudpukayuu npoeosiok 8 coomeemcmeuu co cmaHoapmom:
* ISO 24373:2008, a makxe aHano2u4yHbiu emy EN 14640:2004

Knaccudumkaumio cm. B pasgene 7.2. «[1poBOMoKM CNOLIHOIo ceveHus Ans OyroBor CBapky B 3alUMTHBIX ra3ax
NMaBsALWMMCA 3NEKTPOLOM Ha OCHOBE MEAHbIX CrfaBoB» Ha cTp. 193

* SFA/AWS A5.7/A5.7M:2007

KnaccmchKau,mo CM. B pasgerne 7.2. ((HpOBOﬂOKI/I CMNJ1IOWWHOIo cevyeHund and /J,erBOl7I CBapKu B 3alLMTHbIX ra3ax
nnaBALLMMCA INEKTPOAOM Ha OCHOBE MEHbIX CrnjiaBOB» Ha CTP. 194

Mapka, onucaHue

Knaccudmkaumm n

Xnmuyeckumn

TUnuyHbie MexaHu4eckme

Mapka, onucaHume

Knaccudmkaumm n

Xumunyecknn

TuUnNu4YHble MexaHuyeckune

KOMErmpoBaHHbIX MELHbIX CMIaBOB, KOrga OCHOBHbIMU
TpeboBaHUAMM K HannaBneHHOMY MeTansny sBhsoT-
CSl ero BbICOKasi 3rEeKTPONPOBOAHOCTb M TEMonpoBO-
OHOCTb. He3HaunTenbHoe nernpoBaHue crnnasa OfloBOM
MOBbILLIAET XKWAKOTEKYYECTb CBApPOYHOM BaHHbI. [lpu
CBapKe KPYMHbIX M3Oenun n 60nbLUNX TOMLWNH PEKOMEH-
AyeTcs BbINOMHATL NpeABapUTENbHbIA MOOrPEB CThbIKa
no 300°C. Mcnonb3oBaHne B Ka4ecTBe 3alLUUTHOrO rasa
renvs U aproH-renneBon CMecu BMECTO YMCTOro apro-
Ha No3BOMNseT yBENUUUTL rMy6rnHy NponnasneHusi, NoBbl-
CUTb CKOPOCTb CBApPKM U CHU3WUTb TemnepaTtypy npensa-
pUTENBLHOrO NoAorpesa.

Bbinyckaemble gnameTtpebi: 2,0 1 2,4 mm

opo6peHus COCTaB NpyTKa, | CBOMCTBa HanfaBleHHOro
% meTanna
OK Tigrod 19.12 EN ISO 24373: Cu min980 |0, 75MMa
HW3KonerMpoBaHHbIii MeaHblit NpyTok, npeaHasHauew- | S CU 1898 (CuSnt1) | Sn  0,50-1,00 |o, 222 Mrla
HbIA ANS CBAPKW YMCTOM Meau u 6e3KMCNopOaHbIX HU3- M.n 0,10-0,50 |5 30%
AWS A5.7: ERCu Si  0,10-0,50 | TBeppocTb 75 HB

YEHHbIN NSt CBapkM U peMoHTa BPOH3 C BbICOKMM CO-
OepXaHMeM OfoBa U UX CBapKW C HU3KOYTNEepPOaNCTbIMU
cTansiMu, CBapku YMCTOM Mean U 6e3KMCropoaHbIX HU3-
KONEerMpoBaHHbIX MeAHbIX CMfIaBoB, @ Takke Hanna.ku
AHTUPUKLMOHHBIX MOKPBITUIA Ha CTanbHbIE U YyryHHbIE
nosepxHoctu. MNpu cBapke cO cTanbl AOns y4vacTus
)Kenesa B HannaBneHHOM MeTanne AofkHa ObiTb Mu-
HUManbHoW. CBapKy KpymnHbIX U3Zenui n 6onbLumnx Torn-
LMH PEKOMEHAYETCS BbIMOMHATL C NpeaBapuUTENbHbLIM
nogorpeBoM cTeika Ao 300°C. Mcnonb3oBaHne B kave-
CTBE 3alLMTHOrO rasa rennsi U aproH-reniMeBon CMecu
BMECTO YMCTOrO aproHa Mno3BOMsiET YBENNYUTb FIyOUHY
NponnaBneHusi, NOBbICUTb CKOPOCTb CBApPKU M CHU3UTb
Temneparypy npefBapuTensHOro Nogorpesa.
Beinyckaemble gnameTtpebl: 2,0 1 2,4 mm

OK Tigrod 19.20 EN ISO 24373: Cu ocHoBa o, 150 Mra
MpyToK Ha OCHOBE OMOBSHMCTON BpOH3bI, NpeaHaaHa- | S CU 5180A Sn 5,5-7,0 o, 300 Mra
(CuSn6P) P 010040 |5 20%

opobpeHus coCTaB NpPyTKa, | CBOMCTBA HannaBfieHHOro
% meTanna
OK Tigrod 19.30 EN ISO 24373: Cu ocHoBa o, 130 MMa
[MpyTOK Ha OCHOBE KpeMHWEBOWN OpPOH3bI, NpeAHa3HaYeH- S CU.6560 Si 2,80-4,00 |o, 350 Mra
HbIi ANS CBapkW pasHoOBpasHbix cnnasos Ha ocHose | (CUSI3Mn1) Mn 0,75-1,50 |3 40%
MeaM, TakMx Kak HU3KOMEernpoBaHHble MeaHble CrniaBbl,
NaTyHW C HEBBICOKMM COOEPXKaHWEM UMHKA, KPEMHMe- AWS A5'7:
Bble, HUKEmNb-CepebpsHHbIE N HEKOTOpble Apyrve TUMbl ERCuSI-A
OpoH3, a Takke ANs HannaBkM aHTUPUKLMOHHBIX MO-
KPbITUI Ha CTanbHble U YyryHHble NoBepxHOCTU. CBapky
KPYMNHbIX 1M3genuii n 6onblumx TOMNWMH peKkoMeHayeTcs
BbINOMHATbL C NPeABapUTENIbHBIM NOAOrPEBOM CTbika A0
300°C. Vcnonb3oBaHue B kKayecTBe 3aLUMTHOrO rasa re-
NS NN aProH-TeNMeBO CMECU BMECTO YMCTOrO aproHa
Mo3BONSET yBENWYUTL rMyOVHY MponnaBreHusl, noBbi-
CUTb CKOPOCTb CBapKW U CHU3UTb TeMnepaTtypy npeasa-
pPUTENbHOrO Nodorpesa.
Bbinyckaemble anametpsl: 2,0 1 3,2 Mm
OK Tigrod 19.40 EN ISO 24373: Cu ocHoBa o, 175 MMa
MpyTOK Ha OCHOBE amOMUHMEBOIt BpoHabl, NpeaHasta- | © CU 6100 (CuAlg) 1Al 7,0-8,5 o, 420 Mra
YEHHbIN ONs1 CBapKM HEKOTOPbIX MapoK antoMUHUEBBLIX 5 40%
OpOH3 U HanmaBkM Ha HenernpoBaHHbIE WU HU3KOMeru- AWS AS5.7:
POBaHHbIE CTann aHTUKOPPO3MOHHbIX CIOEB, CTOMKUX K ERCUAI-A1
BO34ENCTBUIO MOPCKOW BOAbI U KUCIOT. OCHOBHbIMU 06-
nacTsiMu ee NpYMeHeHUs SBMNSIeTCs NPOU3BOACTBO 060-
PYLOBaHUSA ANS XMMUYECKOW NPOMBILLIIEHHOCTM, Onpec-
HUTEMbHbIX YCTAHOBOK M CYOCTPOEHUE.
Bobinyckaemble anametpsl: 2,0 1 3,2 Mm
OK Tigrod 19.49 EN ISO 24373: Cu ocHoBa o, 180 MMa
MpyTok Ha OCHOBE MeEAHO-HVKENEBOro cnnaea, npea- SCU.7158 ) Ni~30,0-32,0 |0, 350Mrla
HasHaYeHHbIN Ans cBapKM MeaHbix crnasoe ¢ copep- | (CUNISOMN1FeTi) Mn 0,50-1,50 |5 40%
xaHvnem Hukens ot 10 go 30%, cBapku 3TUX CMraBoB C ) F_e 0,40-0,75
AWS A5.7: ERCuNi | Ti  0,20-0,50

MOHEeNeBbIMU CrriaBamMm 1 HaMMaBKy NEPEXOOHbIX CII0EB
Ha KpPOMKM MpW CBapKe HEKOTOpbIX KOMOWHauWi pasHo-
poaHbIX MaTepuanoB. HannaeneHHbIi meTann obnaga-
€T BbICOKOM KOPPO3NOHHOW CTOMKOCTBIO B MOPCKOW BOAe
M [0OCTaTOMHO BbLICOKUMW MPOYHOCTHBIMU CBOWCTBaMM.
OCHOBHbIMU 06rACTSMM €0 MPUMEHEHUSA ABNSETCS NPo-
W3BOACTBO OMPECHUTENbHBIX YCTAHOBOK U OLUOPHbIX
KOHCTPYKUUA.

Bbinyckaemble guametpsl: oT 1,6 40 2,4 MM
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8. CBapO‘-IHbIe MaTepuanbl And CBapKn 4yryHa.

Knaccucbuxauun ceapoyYHoO20 Mamepuasia 8 coomeemcmeuu co cmaHdameM:

* ISO 1071:2003, a makxe udeHmu4Hble emy EN ISO 1071:2003

ISO 1071 |:

1 C|l |2 3

4

hakynbTaTuBHO

ISO 1071 — cTangapT, cornacHo KOTOPOMY MPOU3BOANTCS Kraccudumkaums

1 — nHaekc, onpegensLLmi TMN CBapOYHOro MaTepuana

8.1. dnekTpoabl ANSA CBapKX YyryHa.

Mapka, TMn NOKpbITUSA, onucaHue

Knaccudumkauum u

TunuyHble XapaKTepucTUKn

WUHpekc

Tun cBapo4YHOro mMatepuvana

E

OneKTPoA, NOKPbIThINA

MpyToK ANst aBTOreHHOW CBapKu

MpoBonoka unv NpyToK CNMoLHOIO CEeYeHWsl ANs OYrOBOW CBapKy B 3aLLMTHOM rase

R
S
T

MpoBornoka nopoLlKoBasi

C — MHAOekc, ykasblBaloLWuii Ha TO, YTO CBapOYHbI MaTepuan npedHasHayeH Ans CBapku YyryHa

2 - rpynna nHgekcos, onpenenanwmnx XUMMWYECKMUI COCTaB HansaBreHHOro Metanna cornacHo 1ab. 2 unm 3

ctaHgapta ISO 1071

UHpekc Twvn cnnaBa HannaBreHHOro MeTanna
Fe.... Ha ocHoBe HU3konernpoBaHHOW cTanu
FeC... Ha ocHoBe 4vyryHa
Ni... CninaB 6rnm30K K YCTOMY HUKeNO. JlermpyoLwmnx aneMeHToB B 3Ha4YMMOM KONMYECTBE HE NPUCYTCTBYET
NiFe... Ha ocHoBe enesHo-H1KeneBoro cnnasa
NiFeMn... | Ha ocHoBe xenesHo-HMKeneBoro crnnasa AOMOSIHUTENBHO NEerMpoBaHHOrO MapraHuem
NiCu... Ha ocHoBe HUKenb-meaHoro cnnasa
CuSn... Ha ocHoBe 0noBsiHNCTON GPOH3bI
CuAl... Ha ocHoBe antoMnHMeBOW OPOH3bI
CuMnNiAL... | Ha ocHoBe 6e30r0BAHMCTON BPOH3bI NErMPOBAaHHON MapraHueM, antoMMHUEM U HUKENem

3 — vHAekc, OI'IpEﬂ,GJ'IFHOLLI,MVI COCTaB 3allM1THOro rasa and I'IOpOLIJKOBOVI NMPOBOJIOKUN

C - 100% CO,

M — aproHoBasi cmMecb
N — camo3zawmTHas

4 — yHaekc, onpedensowmn KoaMULMEHT HannaBkn anekTpoaa (OTHOLEeHMe Beca HanmaBneHHOro MeTanna K Becy
N3pacxogoBaHHOIO CTEPXKHST), POA M NONSAPHOCTb NPUMEHAEMOro Toka cornacHo Tab.4 ctaHgapta I1ISO 1071

WHpeke KoadbcpuumeHT Hannaskun K, % Pop Toka n nonsipHocTbL
1 K.s105 nepemMeHHbIN, NOCTOSAHHbLIN - obpaTHas (+)
2 NOCTOSAHHbIN
3 105<K =125 nepeMeHHbIN, MOCTOAHHbBIN - obpaTHasg (+)
4 NOCTOSAHHbIN
5 125<K <160 nepeMeHHbIN, NOCTOSAHHbIN - obpaTHas (+)
6 NOCTOSAHHbIN
7 K.>160 nepeMeHHbIN, NOCTOSHHbLIN - obpaTHas (+)
8 MOCTOSAHHbIN
* SFA/AWS A5.15:1990

AWS A5.15 | :

E |1

AWS A5.15 — ctangapT, cornacHo KOTOPOMY MPOM3BOAMTCS Krnaccudukaums

E — anekTpoa NOKpbIThIA UM NOPOLLKOBas MPOBOSIOKA AN OYroBOW CBapPKM

1 — nHAOekc, onpenensitoLLmnii XMMUYECKMIA COCTaB HaMmnaBeHHOro MeTarnna B COOTBETCTBMM ¢ Tabnuuen 1A

ctaHgapta AWS A5.15.
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OneKTpoA C CepAEYHNKOM M3 YNCTOTO HUKENS, npeaHasHa-
UYEHHbI B MEepByl ovepedb AMs CBapKW, PEMOHTa U 3a-
Bapku gedeKkToB B OTNMBKAxX M3 ceporo vyryHa. Ero takke
MOXXHO MPUMEHSITb ANl CBAPKN BbICOKOMPOYHOIO U KOBKOTO
yyryHa v CBapku YyryHa cO cTanblo. HannaeneHHbin mMe-
Tann obnagaetr Haubornee BbICOKOW MNacTUYHOCTbIO U3
BCEW NMHENKN CBapOYHbIX MaTepuarnoB NpegHasHaYeHHbIX
ONs CBapKM YyryHa, Mpov3BoanMbIx koHUepHom SCAB, 4to
cHmKaeT TpeboBaHusa K kBanudukaumm ceaplymka. Huskoe
HanpshkKeHne XonoCcToro xoda No3BOSISAET BbINOMHATL CBap-
Ky OT GbITOBbIX CBApOYHbIX MCTOYHMKOB. CBapka BbIMNOHSA-
€TCS1 Ha XOJOAHYI0 UMM C HEe3HAYUTENbHbIM MOOOrPEBOM.
[aHHble 3nekTpoabl HEe PEKOMEHAYIOTCS K MPUMEHEHUHO
AN YYTYHOB C BbICOKMM cofgepkaHuem cepbl 1 poceopa,
a Takke Ans ceapku 6onblimx TonwmH. CBapKy peKkomeH-
OyeTcs BbINOMHATbL Ha YMEPEHHbIX TOKax Ha npeaernbHo
KOpOTKOM Ayre. Banmukm HannaensiTb TOMbKO B MPOAOSb-
HOM HanpaBrneHun 6e3 konebaHui anekTpoda yyYacTkamu
OnuHol He 6onee 50 mMMm. Mpy MHOrOCNONHOW Hannaeke,
MOCINOWMHO oxNaxaaTb Ha Bo3dyxe Ao Temnepatypbl 60°C.
HemepgneHHO mocne cBapky MPOKOBaTb BanwuK, Moka Ha-
NnaBneHHbIN MeTan MMEET TYCKITO-KpaCHbIN LBET. Oxnax-
[aTb MakCMMarnbHO MeOJIeHHO, XenaTernbHO B APEBECHbIX
onunkax unu Tenrom nepnuTHoOMm necke. Hambonee yacto
NPUMEHSIOTCS A1 3aBaPKM YYTYHHbIX KapTepOB aBTOMOGU-
new N Opyroro TOHKOCTEHHOrO NUTbS, KOr4a He npeabsiB-
nsawTcs TpeboBaHMs K BbICOKMM MPOYHOCTHBIM CBOMCTBAM
HannaefeHHOro meranna.

Tok: ~ /= (+)

MpocTpaHCcTBEHHbIE NONoXeHus npu ceapke: 1,2, 3,4, 5,6
HanpsixeHune xonoctoro xoga: 50 B

Pexwvmbl npokanku: 180-220°C, 2 yaca

S max 0,010

onobpeHus HannaBneHHoro mertanna
Xumunyecknm MexaHunuyeckue
cocTtas, % CBOMCTBA

L4-4 He knaccuduumposaH | C 0,12 He pernameHTMpytoTCs
Tun NOKPbLITUA — OCHOBHOE n 0,80
OnekTpoa Co CTanbHbIM CEPAEYHUKOM, NpeaHa3HaYeHHbIN Si 0,50
[ONst XONOAHOW CBapKW HEOTBETCTBEHHbLIX KOHCTPYKLMA 13 v 9,0
BbICOKOMPOYHOIO YyryHa C LWapoBUAHbLIM rpadduTom 1 cepo- P max 0,070
ro YyryHa c nnactuHyaTblM rpacdmToM. [JaHHbIA 3neKkTpon, S max 0,040
TaKke NPUMEHSIETCS ANs CBapKM 3TUX YYTyHOB CO CTasbio,
peMoOHTa MOBPEXAEHHbIX AeTanen, 3aBapku AedeKToB B
OTNMBKaxX M3 BbICOKOMPOYHOIO Y CEPOro YyryHa u npenga-
pUTENbHOW HamnnaBKkyM NEPBbLIX OAHOMO- [BYX CIOEB Ha W3-
HOLLIEHHbIE YYTyHHbIE AeTanu nog nNocneayLLy Hannasky
cneumanbHbIMK anekTpogamu. CBapky HeobxoaMmo npous-
BOOWTb HebonblMMKU ydYacTkamu gnuHon 25-35 mm ¢ no-
CMNOVHbIM oxnaxaeHnem Ha Bo3sgyxe ao 60°C. Npu ceapke
KOBKOFO M BbICOKOMPOYHOMO YyryHa AfivHa Barnuka MOXET
6bITb yBenuyeHa go 80-100 mm.
Tok: = (+)
[MpocTpaHCcTBEHHLIE NONOXEHUSA Npu cBapke: 1, 2
Pexumbl npokanku: 340-380°C, 30 MuH
OK Ni-Cl (ctapoe HasBaHue OK 92.18) ENISO 1071: c 0,90 o, 300 MmMa
TWN NOKPLITUSi — OCHOBHOE C BLICOKUM ECNi-CI3 N.i 292,0 TBEpAocTb 155 HB
coaepxaHueM rpacdurta . Si 0,70

AWS A5.15: ENi-CI P max 0,010
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OK NiFe-CI-A (ctapoe Ha3BaHue OK 92.58)

Tvn NOKPBLITUS — OCHOBHOE C BLICOKUM CoAepXaHuem rpadura
OneKkTpoa C CepaevYHUKOM U3 Xene3HO-HUKENeBOoro crna-
Ba, NpeaHa3HaYeHHbI Onsi CBapkuW, PeMOHTa U 3aBapku
OedeKkToB B n30ennsix 3 Ceporo, BbICOKOMPOYHOTO U KOB-
KOro 4yryHa, a Takke CBapKu 4yryHa co cTtanbt. Hannae-
NEHHbIN MeTann obnagaet Gonee BbICOKOW MPOYHOCTLIO,
CTOMKOCTBIO K FOpSYMM TpEeLUMHaM U MeHbLUel YyBCTBU-
TENbHOCTbLIO K 3arpsA3HeHusiM B cpaBHeHun ¢ OK 92.18.
MoaTomMy oH GornbLue NoAXOAMT AN CBapKM KOBKUX U BbICO-
KOMPOYHbIX YYryHOB, U3Oenuii paboTarwmx npu BbICOKMX
Harpyskax, MHOTOMpPOXOAHOW CBapKX B pasgenky 6onbLumx
TOSMLMH, @ TaKkKe CepbIX YYryHOB C MOBbILIEHHLIM COAEp-
XaHneM cepbl 1 pocdopa. Huzkoe HanpseHne XornocToro
Xo4a MO3BOMSET BbINOMHATL CBapKy OT ObITOBBIX CBapOY-
HbIX MCTOYHMKOB. CBapKa BbINOMHSAETCSt HA XONOAHYHO UMK C
He3HaunTernbHbIM NO4OrPEBOM. Banuky HannaensTb TOMb-
KO B NpOAONbHOM HanpasneHun 6e3 konebaHun anekTpoaa
yyactkamu anvHon He 6onee 50 mm. MNpy MHOrocnowHowm
HannaBke, MOCMOMHO OXNaX4aTbh HA BO3ayxe A0 Temnepa-
Typbl 60°C. HemeqneHHO nocne cBapky NpOKoBaTb Basnuk,
noka HannaeneHHbI MeTan MMeEeT TYCKMNO-KpacHbI LiBET.
OxnaxgaTe MakcUMarnbHO MeJIEHHO, XenaTernbHO B Ape-
BECHbIX OMUIIKax Unu TennoM nepaMTHOM necke.

Tok: ~/ = (+)

MpocTpaHcTBEHHbIE NonoxeHus npu ceapke: 1,2, 3,4,5,6
HanpsibkeHne xonoctoro xoga: 50 B

Pexxnmbl npokanku: 180-220°C, 2 yaca

EN ISO 1071:
E C NiFe-CI-A1

AWS A5.15:
ENiFe-CI-A

1,50
51,0
46,0
0,70
1,40
max 0,020
max 0,010

o, 375Mrla
TBepaocTb 180 HB

OK NiFe-Cl (ctapoe Ha3BaHue OK 92.60)

Tun MOKPbITUA — OCHOBHOE C BbICOKMM coAepXXaHuem rpad)ma
OneKkTpoa MO HasHa4YeHWd U XapakTepucTMkaMm Harmnas-
neHHoro metanna 6nusok k OK NiFe-Cl-A. OgHako ero oT-
TNNYNTENBHON OCOBEHHOCTBIO SAABNSIETCS TO, UYTO CTEPXKEHb
npeacTaBnseT cobow HUKeNeBbIN MPYTOK, 3aKMHOYEHHbIN B
cTanbHyto 060noyky. Btopor oTtnmumMTenbHol 0COBGeHHO-
ctbto oT OK NiFe-CI-A siBnsietcs 6ornee HU3koe coaepa-
HWe anMUHUS B HannaBneHHOM MeTanne. 3To No3BonseT
NMOBbICUTb MNJTACTUYECKME CBOWCTBA HaMaBreHHoOro Mme-
Tanna, ogHaKo HEecKONbKO MOBbILAET pUCK obpasoBaHus
rasoBblX Nop. [aHHasi KOHCTPYKLMS NMO3BOMSET BbINOMHATH
CcBapKy Ha 6oree BbICOKNX TOKaX 1 NMOBbICUTb CTaOUIMbHOCTb
ayrn. HannaeneHHbln MeTann obnagaeTt Havbornee BbICO-
KMMMW MPOYHOCTHBLIMU XapakTepuCTUKamMun U3 BCEN FIMHENKM
CBapOYHbIX MaTepuarnoB MNpefHasHa4YeHHbIX Ans CBapku
YyryHa, npou3soaumMblx kKoHuepHom JCAB, 4Yto nossonser
NPUMEHSITb €ro A1 CBapKUN TSHKENO Harpy>XeHHbIX U3aenui.
Tok: ~/ = (+)

lMpocTpaHCcTBEHHbIE NONOXeHMs Npu ceapke: 1, 2, 3,4, 5,6
HanpspkeHune xonoctoro xoga: 45 B

Pexxumbl npokanku: 180-220°C, 2 yaca

EN ISO 1071:
E C NiFe-13

AWS A5.15:
ENiFe-Cl

Ni
Fe
Si
Al
Nb
Cu

0,90
53,0
42,0
0,60
0,40
0,20
0,90
max 0,020
max 0,010

o, 380 Mla

o, 560 Mrla

o 215%
TBepgocTs 200 HB

OK NiCu 1 (ctapoe Ha3BaHue OK 92.78)

Tun NoKpbITMA — OCHOBHOE cneuunanbHoe

OnekTpoa C CepaeyYHMKOM W3 HUKENb-MeOQHOro crnasa
TMna MoHenb, npedHasHayYeHHbI NS CBapKW, pPeMoHTa
1 3aBapku OedeKToB B U3OENNsIX U3 CEPOro, BbICOKONPOY-
HOrO 1 KOBKOFO YyryHa, Korga OCHOBHbIM TpeboBaHMeM SAB-
NAETCS AEHTUYHOCTb LiBETa OCHOBHOMO W HamnnaBreHHOoro
MeTanna. Huskoe HanpshkeHue XonocToro Xo4a no3Bonser
BbIMOSHATE CBApKy OT ObITOBBIX CBAPOYHbLIX UCTOYHWUKOB.
CBapka BbIMNOMHSETCA Ha XOSIOAHYI0 UMW C HEe3HAYUTENb-
HbIM NogorpeBoM. Banvku HannaensiTb TONbKO B NPOAOIb-
HOM HanpaeneHun 6e3 konebaHui anekTpoga ydYacTkamu
AnunHol He 6onee 50 mMMm. lMpu MHOrocnonHon Hannaeke,
MOCIONHO oXNaxaaTb Ha Bo3gyxe Ao Temnepatypbl 60°C.
HemepnneHHO mocrne cBapku MpokoBaTb BanuK, Moka Ha-
NNaeneHHbIN MeTan UMeeT TYCKINO-KpacHbI LBeT. Oxnax-
OaTb MakCcMMarbHO MeAJIEHHO, XenaTenbHO B APEBECHbIX
onunKax unu TensioM NepriMTHOM Mnecke.

Tok: ~/ = (+)

MpocTpaHCcTBEHHbIE MONOXEHWA Npu cBapke: 1, 2, 3, 4
HanpsibkeHune xonoctoro xoga: 45 B

Pexumbl npokanku: 180-220°C, 2 yaca

EN ISO 1071:
E C NiCu 1

C
Ni
Cu
Mn
Fe
P
S

0,50
63,0
32,0
0,90
3,00
max 0,020
max 0,020

o, 320 Mrla
6 15%
TBepgocTb 150 HB
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8.2. MNpoBonoKM NopoLKoBbIe ANl CBAPKX YyryHa.

Mapka, TMn HanonHuTens, onucaHve

Knaccudmkaumm n

TunnyHble cBOMCTBA HaNNaBlieHHOro MeTanna

aproHOBbIX CMECAX C BbICOKUM (~98%) copepxaHu-
eM Ar. HannaBneHHbIi MeTann obnagaeT BbICOKOM
MPOYHOCTbLIO, CTOMKOCTBIO K FOPsiYMM TpeLuMHaMm U
Marnon YyBCTBUTEMBHOCTLIO K 3arpsis3HeHNAM. Taike
kak n anektpoabl OK NiFe-Cl-A n OK OK NiFe-Cl,
NMpPOBOIIOKa NPUMEHSIETCS AN CBAPKWN KOBKUX U Bbl-
COKOMPOYHbIX YYryHOB, U3genuii paboTarolimx npu
BbICOKMX Harpyskax, MHOrOMpPOXOAHOW CBapku B pas-
Oenky 60nblunx TOMLMH, @ TaKkKe CepbIX YyryHOB C
MOBbILLEHHBLIM cofepXaHnem cepbl 1 cocdopa, a
HannaeneHHbI MeTanmn Takke Nerko MexaHU4ecku
obpabaTtbiBaem. MpoBonoka obnagaet Benukonen-
HbIMW CBapOYHO-TEXHOMNOMMYECKMMN XapaKTepucTu-
KaMy, a TOHYaWlas nerkoygansemas LunakoBas
Kopka chopmupyeT rmagkvi HanmnaBneHHbIN Banuk
C MnaBHbIM MEepexofoM OT LWBa K OCHOBHOMY
mMeTanny. [pon3BoAMTENbHOCTb HamMMaBKy OAHHOW
MOPOLLIKOBOW MPOBOIOKOW MPMMEPHO B ABa pasa
BbillEe, YEM Y TMOKPbITbIX 3MEKTPOAOB, MPWU 3TOM
BbILLIE BbIXOA HamnmaBfNeHHOro MeTanna Ha equHuLy
Maccbl cBapoyHoro matepuana (~97% npotus ~70%
y anekTpoaos). bnarogapsa aTomy, CKOPOCTb CBapKu
3HAUYUTENbHO BbIWE, YTO MO3BOMSIET BbIMOMHATH
CBapKy C MEHbLUMM YAEerbHbIM TEMMOBIOXEHNEM,
YTO BECbMa XenaTenbHO Npy CBapke YyryHa.

Tok: = (+)

[MpocTpaHCcTBEHHLIE NONOXEHUSA Npu cBapke: 1, 2
Bobinyckaembii anametp: 1,2 n 1,6 mm

onobpeHus XuMuueckmit 3awuTHeI | MexaHuueckue
cocTtas, % ras cBOMCTBa

Nicore 55 EN ISO 1071: C 1,05 M12 o, 500 Mrla
Tun — mMeTanonopoluKoBsas T C NiFe-CI M Ni 45,0 (98%Ar+ |5 12%
MeTanornopoLLKoBasi  ra3o3alluTHasi nposorioka, | (YCIOBHO) Fe 53,0 2%CO0,) TBEpaocTs 190 HB
npeaHasHadYeHHas Ana CBapku, pEMOHTa W 3aBapKut Si 0,60
nedeKkToB B U3Oenusax n3 ceporo, BbicokonpoyHoro n | AWS A5.15: P max 0,020
KOBKOrO YyryHa, a Takke cBapku YyryHa co ctanbto. | ENiFeT3-Cl S max 0,010
CBapKy MOXHO BbINOMHSATL TOMBKO B CBAPOYHBIX | (YCIIOBHO)

9. CBapo4Hble maTtepuanbl 4519 HanslaBkyU CroeB ¢ 0COOLIMN CBONCTBaMM.

Knaccugpukayus ceapo4yHo20 Mamepuasia 8 coomeemcmeuu co cmaHoapmom:

*EN 14700:2005

EN 14700 |:| 1 V4

dakynsTaTMBHO

EN 14700 — ctaHgapT, cornacHo KOTOpoOMYy NpPon3BoOaMTCS Knaccudukaumus

1 — nHgekc, onpep,enmou.l,wﬁ TN cBapo4HOro martepuana

NHpekc

Tun cBapo4yHoOro matepuana

E OneKkTpoa NOKPbITLIN

[poBonoka nnm NpyToK CNIOLWHOMO CeYEeHNSa ANs OyroBOM CBapKku B 3aLLMTHOM rase

[MpoBonoka nnm nNpyToK NOPOLLKOBbLIN

[MpyTok AN aBTOreHHoOW cBapKu

JleHTa cnoLHOro ceveHns

KoMnosuTHBbI NpyTOK, MOPOLLKOBAst UMM KOMMO3UTHAsA NeHTa

(OB A |4 ®»

MeTtannuyecknin nopoLLoK

Z — vHOekc YKa3bIBa€eT Ha TO, 4YTO XUMUYECKMIA COCTaB HamnmnaBfeHHOro crnnaea He MofiHOCTLIO coBrnagaeT
C Tpe6OBaHMF|MM, KOTOpbIEe NpeabABNATCA K Matepuany c OaHHoMN KJ'IaCCI/Iq.)I/IKaLI,I/IeIZ

2 — rpynna VHAOEKCOB, ONPeAensoLLNX XMMUYECKUIN COCTaB HanmnaBneHHOro MeTanna corfacHo
Tab.2 ctaHgapta EN 14700, a Takke OCHOBHbIE TUMbl U3HALLMBAKOLLMX (PaKTOPOB, KOTOPbLIM NPOTUBOCTOUT
HannaBMeHHbIA MeTann 1 HEKOTopble ero u3nyeckme CBOMCTBA.
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* DIN 8555:1989 (e Hacmosiwee epemsi OaHHbIU cmaHOapm He delicmeyem, Kraccugukayusi
Hocum HeoguyuasnbHbIU xapakmep)

DIN8555 |:| 1 | 2 |-| 3 |-| 4 |-| 5

daKkynsTaTuBHO

DIN 8555 — cTraHfgapT, cornacHo KOTOpPOMY NPOU3BOANTCA Knaccudukaums

1 — nHaekc, onpeaensoLLMii cnocob cBapku, KOTOPLIM BIMOMHAETCS HannaBska

NHpekc Bupa cBapku
G aso-kncnopopHas
E PyuyHas oyroBasi MOKpbITbIM 3MEKTPOLOM
MF [yroBasi nopoLLKOBOW MPOBOOKOM
TIG B cpene 3alMTHbIX ra30B HEMMAaBSALMMCS 3NEKTPOOOM
MSG B cpeae 3alUMTHbIX ra30B NaBAWMMCS 3NEKTPOOOM
upP Moa corrocom

2 — nHaekc, onpep,enmou.l,m?l rpynny cnmnasa 1 ero Tunn4Hoe npumMmeHeHne

WUHpekc | OcHOBHble TUNbI U3HALLMBaKOLWWNX (haKTOPOB, KOTOPLIM MPOTUBOCTOUT HannaBfeHHbIN MeTann, U HeKoTopble
ero chmsnyeckue cBoNCTBa

Fel CnnaB Ha ene3HoW OCHOBE CTOWMKWUIA K yAapHbIM Harpy3kam. PepputHast unm MapteHcuTHas ctpyktypa. 150-450 HB

Fe2 CnnaB Ha XenesHoln OCHOBE CTOMKWIA K yaapHbIM Harpy3kam. MapteHcuTHas ctpykTypa. 30-58 HRC

Fe3 XapocToliknin cnnae Ha enesHon 0CHOBE CO CBOWCTBaMM ObiCTpopexyLuen ctanu. MapTeHcuTHasi CTpyKTypa, B
HEeKOTOpbIX Cryyasix ynpoyHeHHas kapbugamu. 40-55 HRC

Fe4 YKapocToliknii cnnae Ha enesHon OCHOBE CO CBOWCTBaMM ObICTPOpEXyLLEN cTanu, B 6OMNbLUNMHCTBE CrlyYaeB CTOMKUIA
K yoapHbIM Harpy3kaM. MapTeHcuTHas CTpyKTypa, ynpoYHeHHas kapbugamu. 55-65 HRC

Fe5 [ncnepcroHHO TBEPAESHOLLIMI XXapOCTOMKNIA CMIaB Ha >erne3Hom OCHOBE CO CBOMCTBaMU ObICTPOpPEXyYLLEN cTanm,
CTOVIKMI K yAAPHbIM Harpy3kam n kopposumn. MapteHcuTHas ctpyktypa. 30-40 HRC, nocne nckycctBeHHOro crapeHusi
470-490°C, 3-4 yaca 50-58 HRC

Fe6 CnnaB Ha ene3HoW OCHOBE CO CBOMCTBAMU ObICTPOPEXYLLEN CTanu, CTONKUA K abpasMBHOMY M3HOCY U yaapHbIM
Harpy3kam. MapTeHCcUTHas CTpyKTypa, ynpodHeHHas kapbuaamu. 48-55 HRC

Fe7 YKapocTorikuin cnnae Ha XXene3Ho OCHOBE CTOMKMIA K KOPPO3WK U yaapHbIM Harpyskam. ®epputHas unm
MapTeHcuTHasa cTpykTypa. 250-450 HB

Fe8 XapocToriknii cnnae Ha XenesHon OCHOBE CTOMKMIN K abpa3vBHOMY M3HOCY U yAapHbIM Harpy3kam. MapTteHcutHas
CTPYKTYypa, ynpovHeHHasi kapbugamm. 50-65 HRC

Fe9 MexaHn4eckn ynpovHseMbI CNiaB Ha Xene3How OCHOBE (ayCTEHUTHAs MapraHLOBMCTas CTarnb) CTOMKUIA K yaapHbIM
Harpyskam v B OONnbLUMHCTBE Cry4aeB He obnagaroLLmin eppoMarHMTHbIMU CBOMCTBaMU. AyCTEHUTHAsA CTPYKTypa.
200-250 HB, nocne mexaHu4eckoro ynpodHeHus 40-50 HRC

Fe10 | MexaHnyeckn ynpoyHsieMbI CNMaB Ha XXene3Hon OCHOBE CTOMKMI K yAapHbIM Harpyskam, Koppo3uu, 06pasoBaHuio
OKamnuHbl MpU BbICOKUX TeMMepaTypax 1 B GOMbLUMHCTBE CriyYaeB He obnagarLwmii eppoMarHMTHbIMKU CBOMCTBaMM.
AycteHuTHas cTpyktypa. 180-200 HB, nocne mexaHunyeckoro ynpodHeHuns 38-42 HRC

Fe11 CnnaB Ha Xene3Hon OCHOBE CTOWMKUIA K KOPPO3nKM, 06pasoBaHUIO OKanvHbl NpU BbICOKMX TeMnepaTtypax 1 B HEKOTOPbIX
cnyyasx He obrnagaroLmmn hpeppomMarHUTHLIMY CBONCTBaMW. AyCTEHUTHAsS UNu heppuTo-ayCTeHNTHas CTPyKTypa.

Fe12 | CnnaB Ha kene3Hon OCHOBE CTOMKMI K KOPPO3un, 06pa3oBaHMIo OKanunHbI NPy BbICOKMX TeMnepatypax U B
OonbLUMHCTBE Cry4YaeB He obnazatownii heppoMarHUTHBIMKU CBoMCTBaMU. AycTeHUTHasA cTpykTypa. 150-250 HB

Fe13 | CnnaB Ha ernes3Hon OCHOBE CTOMKUIA k abpa3nBHOMY M3HOCY. MapTeHCUTHAsA Uy ayCTEHUTHasA CTPYKTypa,
yrnpoyHeHHasa coegunHeHvem FeB. 55-65 HRC

Fe14 | CnnaB Ha »ene3HON OCHOBE CTOWKWIA K abpa3nBHOMY U3HOCY M B BOMNbLUMHCTBE CMy4YaeB CTOWKWIA K KOPPO3UK.
MapTeHcUTHas unu aycTeHUTHas CTPYKTypa, ynpoyHeHHas kapbugamu. 40-60 HRC

Fe15 CnnaB Ha Xene3HoW OCHOBE CTOWMKUIA K abpasnuBHOMY M3Hocy. MapTeHcUTHas unu aycTeHUTHas CTPYKTypa,
ynpoyHeHHas kapbuagamun. 55-65 HRC

Fe16 | CnnaB Ha »enes3Hon OCHOBE CTOMKMI kK abpa3avBHOMY U3HOCY 1 06pa30BaHUI0 OKanmMHbl MPU BLICOKNX TemnepaTypax.
MapTeHcuTHas unu aycteHnTHasi CTpykTypa, ynpoyHeHHas kapbugamu. 60-70 HRC

Fe20 YKapocTolikuii matepuan, NpeacTaBnsoLLmMin cobon MaTpuLy Ha XeNe3HOW OCHOBE HACbILLEHHYO TBEPAbIMU
CTPYKTYypamu Ha OCHOBe kapOunaoB Bonbgpama, CTonKuiA K abpa3nBHOMY M3HOCY, 06pa30BaHMI0 OKanNUHbI Npu
BbICOKMX Temneparypax v kopposun. TeepaocTts matpuubl 50-60 HRC, mukpoTtBepaocTb TBepaon cTpykTypbl 1500-
2800 Hv

Ni1 YKapocToriknii cnnae Ha HuKeneBow ocHoBe ¢ cogepxaHuem Cr ot 15 o 30% cTovkunii K KOppo3nu 1 yaapHbiM
Harpyskam. 45-60 HRC

Ni2 MexaHn4eckn ynpoyHAeMbI XXapOCTOVKMIA CMNaB Ha HuKenesow ocHoBe ¢ cogepxannem Cr ot 15 go 30% cTovkui K
KOppo3uu, yaapHbIM Harpy3kam u ob6pa3oBaHuio okanunHbl Npu BbICOKUX Temnepartypax. 200-400 HB

Ni3 YKapocToliknii cnnae Ha HUKeneBow ocHoBe ¢ cogepxaHem Cr ot 1 0o 15% CTOMKMI K KOPPO3WUW U yOAPHBLIM
Harpy3skam. 45-60 HRC

Ni4 MexaHn4eckn ynpo4HAEMbI XXapOCTOVKMIA CNaB Ha HUKeneBow ocHoBe ¢ cogepxanuem Cr ot 1 go 15% cronkui k
KOppOo3uu, yoapHbIM Harpy3kam 1 ob6pa3oBaHuio okanuHbl Npu BbICOKUX Temnepartypax. 200-400 HB

Ni20 Marepuan aHanornyHbii Fe20, HO ¢ MaTpuueln Ha HUKeneBow ocHoBe. TBepaocTb MaTtpuubl 45-55 HRC,
MWKPOTBEPAOCTb TBEPAON CTPYKTYpbl 1500-2800 Hv

Co1 MexaHn4eckn ynpoYHSEMbI XXapOCTOMKWIA CNaB Ha KOGansTOBOW OCHOBE CTOMKMUI K KOPPO3un 1 06pasoBaHuio
OKanuHbl Npu BbICOKNX Temnepatypax. 250-350 HB, nocne mexaHuyeckoro ynpovHerus 40-45 HRC

Co2 >KapocTorikuin cnnae Ha kob6ansTOBOM OCHOBE CTOMKUIA K 06pa3oBaHMi0 OKanuHbl NPy BbICOKUX TeMnepaTtypax, B
OOnNbLUMHCTBE Criy4aeB CTOWKMIA K KOPPO3MK 1 CO CBOMCTBaMu GbicTpopexyLiero matepmana. 35-50 HRC

Co3 YKapocTolikuii cnnae Ha k06ansLTOBOM OCHOBE CTOMKMI K 0Opa3oBaHMIO OKanmMHbI NPY BbICOKMX TeMnepaTtypax, B
OOmMbLUMHCTBE Cry4aeB CTOWKUIA K KOPPO3MK 1 CO CBOMCTBaMU BbicTpopexyLiero matepuana. 45-60 HRC

Cu1 CnnaB Ha MeHON ocHoBe (BpOH3a) CTOMKUIA K KOPPO3uK 1 B BONbLUMHCTBE CryyaeB He obnagatoLmi
deppomarHnTHbeiMu ceoncteamu. 200-400 HB

Al1 AntoMmyHmeBsbIn cnnae nernpoBaHHbIv Ni oT 10 0o 35%, CToKuiA K KOppPOo3nK 1 He obnagarwmn eppoMarHMTHBIMU
CBOMCTBaMW. O-TBEPAbIN pacTBop, YNPOYHEHHbIN nHTtepmetanugamu. 150-300 Hv

Cr1 CnnaB Ha ocHoBe xpoma nernpoBaHHbiv V oT 15 go 30%, cTonkuii K abpasuBHOMY M3HOCY M KOPPO3un. AyCTeHUTHas

CTPYKTYypa, YNpOYHEHHasi BbiNaBLuMu cBo6oaHbIMU hazamu. 500-700 Hv
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Nupekc Mpynna cnnaesa un TMNUYHOE NPUMEHeHne

1 HuskoyrnepogwucTas ctanb ¢ cogepxaHunem C o 0,4% wnu HuskonermpoBaHHas ctanb ¢ cogepxadnem C 1o 0,4% v He
6onee 5% B cymme Cr, Mn, Mo, Ni. BoccTtaHaBnuBatoLLas reomeTpurio HannaeKka 1 Hannaeka nepexoaHbIX Croes

2 Hu3koyrnepogucTas ctanb ¢ cogepxaHvem C 6onee 0,4% vnn HU3KonermpoBaHHas ctarnb ¢ cogepxanvem C bonee
0,4% v He 6onee 5% B cymme Cr, Mn, Mo, Ni. Hannaska pabo4unx konec.

3 Crarnb Co CBOWCTBaMM aponpo4yHol cTanu. Hannaeka MHCTpyMeHTa, paboTatoLLEero Npu KOHTaKTe C HarpeTbIMy U3AENUSMMU.
Co cBorcTBamu BbICTpopexyLUen ctanu. PexyLwnii u npobrBHON MHCTPYMEHT, HOXW, CBepna.

5 Cranb okanuHocTorkas nermposaHHas Cr ot 5 0o 12% c Huskum cogepxanuem C (~ oo 0,2%).
Hannagka knanaHoB, NNyHXepoB, AeTanen neyen.

6 Cranb nervpoBaHHas, ¢ 6onee yem 5% Cr ¢ cogepxanvem C (0T 0,2% 80 2%). PexyLUmin MHCTPYMEHT, HOXW, PONVKA
[ONs1 XONOAHOWM NPOKaTKM CTarnwu.

7 AycTeHuUTHas MapraHLoBuMcTas ctanb ¢ cogepxaHmem Mn ot 11 go 18%, C 6onee 0,5% n Ni o 3%.
Hannaeka 60mnbLUMX NOBEPXHOCTEN, NOABEPKEHHBIX MHTEHCUBHOMY M3HOCY, ryb6OK 3axBaToB, 3yObeB 3eMIeponiHbIX
KOBLUEW, BUHTOBLIX Nap

8 AyCTEHUTHasA XpPOM-HUKENb-MapraHUoBMCTas cTanb. [etany 4pobunok, CMbITbIBaOLME YMEPEHHbIE Harpy3Kku,
penbCbl U CTPENOYHble NepeBOAbl, AeTanu rmapoTypoOuH.

9 XpOMO-HrKeneBas KOPPO3MOHHOCTOMKAs UMK XXapoCTovkas cTarnb.

10 Cranb ¢ Bbicokum cogepxaHnem C n Cr c obpasoBaHuem kapbuaos 1 6e3 HuX. [Jetanu ropHoaoObIBatoLLEro u
MeTannypruyeckoro o6opyaoBaHusi, KOBLUN 3KCKABaTOPOB, NPOMbILLUIIEHHBIN Y CENbCKOXO3ANCTBEHHbIN MHCTPYMEHT.

20 Co cnnas, nernposanHbIi Cr n W ¢ nnm 6e3 Ni n Mo. Ceana BbIMyCKHbIX KranaHoB ABuratenen BHyTPEHHEro CropaHus,
netanu pabotaroLine B yCrioBUSIX UHTEHCMBHOW KOPPO3WU 1 3PO3MU.

21 MopoLuok, NMTbe NnK cneveHHbI MaTepran n3 kapbuaos. Hannaeka getanen U MHCTPYMEHTa ANs KOHTakTa
C KAMEHUCTbLIM FPYHTOM, Bypbl, BUHTOBbLIE HACOChI AN LLEMEHTHON MPOMBILLNIEHHOCTH.

22 Ni cnnas, nernpoBaHHbIvi Cr unu Cr-B. KnanaHbl, ocy, LUHEKX U T.M. LEMEHTHbLIX HACOCOB.

23 Ni cnnas, nermposaHHbIn Mo ¢ nnm 6e3 Cr. UHCTpymeHT, paboTatoLumin Npu BLICOKUX TemnepaTypax, knanaHbl
1 3aTBOPbI 45151 XMMUYECKOW NPOMbILLIIEHHOCTU, paboyme KPOMKU MHCTPYMEHTa AJ1sl Pe3KM ropsidero Metanna.

30 Cu cnnag, nernpoBaHHbIi Sn. Hannaeska NOBEPXHOCTEN CKONbXXEHUS C aHTUPUKLNOHHBIMIU CBONCTBAMM.

31 Cu cnnas, nernpoBaHHbIvi Al. Hannaeka mMeaHOro cnnaea aAns XMMUYecKoun, NULLEBON, LIENTHONO3HOM
N 3NEeKTPOTEXHUYECKOW OTpacnen.

32 Cu cnnag, nernpoaHHbii Ni. HannaBka KOppoO3MOHHOCTOMKOrO Crost AN U3Aenuii XMMmMYecKkom NPOMbILLNIEHHOCTH,
onpecHuTenen, TeNNooOMEHHMKOB, oxlaguTene.

3 — uHgekc, onpeaensaLLnA TUM HanNI1aBoOYHOro MaTepuana.

CumBon Bua npucago4yHoro matepmana
GwW KataHbIn
GO JlnTon
Gz TAHYTbIA
GS CneyveHHbINn
GF HanonHeHHbINn
UM MokpbITbIN
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4 — vHpekc, onpeaensaLWwnii TBEPAOCTb HaMnmnaBneHHoro Cros.

NHpekc [Ownana3oH TBepaocTn
150 HB 125...175
200 HB 175...225
250 HB 225...275
300 HB 275...325
350 HB 325...375
400 HB 375...450
40 HRC 37...42
45 HRC 42...47
50 HRC 47...52
55 HRC 52...57
60 HRC 57...62
65 HRC 62...67
70 6onee HRC 67

5 — nHAOekc, onpeaensioLwmii CBOMCTBA HaMMaBNeHHOro Crog.

WUHpekc CBouncTBa HannaBfieHHOro crios
C CTOWKNA K KOPPO3MM B arpecCUBHbIX cpedax
G Crowikuii K abpasmBHOMY U3HOCY
K [Mocne HannaekyM M3HOCOCTOMKUIA CIION HEOOXOAMMO NoABepraTb MEXaHUYECKOMY YNPOYHEHUIO HAKIENOoM,
HakaTKoW Unv MHbIM BMOOM NacTu4eckoro AedopMUpoBaHus.
N HemarHutHbIn
P CToMKuiA K yaapHbIM Harpyskam
R Crownkuii K koppo3um B criaboarpeccrBHbIX cpegax
S Co cBoncTBamu GbICTpopexyLLen cTanm
T >KaponpoyHbin
V4 OkanuHocTonkuin npy Temnepatypax Bbie 600°C

9.1. AneKkTpoAabl NOKPbLITbLIE HaNsTaBOYHbIE.

Mapl(a, TUN NOKPbITUA, onncaHune

Knaccudmkaumm n

Tunu4yHbIe XapaKkTepPUCTUKU

Mapka, TMn NnoKpbITUSA, onucaHue

Knaccudumkauum un

TuUnuYHble XapakTepuUCcTUKU

opo6peHus HannaBneHHOro MeTanna
XumMunueckum MexaHuyeckue
cocTtaB, % cBoOWCTBa
OK 67.45 EN 14700: E Fe10 C 0,09 TBepooCTb Hanna.-
TUN NOKPLITUSA — OCHOBHOE (ycnoBHo) Mn 6,30 TNIEHHOTO MeTanna
OneKTpor ABOMHOrO HasHaueHust. o CBoeMy BTOPOMY Ha3HaueHMIo Si. 0,30 nocne ceapku (6e3
W xapaKkTepucT1Kkam aHanoriyeH OK 67.43, Ho Gonbiue opuertupo- | DIN 8555: Cr 188 NpeasapuTenLHoro
BaH Ha HannaBKy Ha CTaMny ¢ orpaHuJeHHoi ceapmsaemocTbio nepe- | £ 8-UM-200-CKZ Ni- 9,1 NoAorpesa, Mexnpo-
XOAHOTO CNIOS NOf MOCTIEAYIOLLYI0 HaNNaBKy M3HOCOCTOMKMX croes. | (YCTIOBHO) P max 0,030 XopHas Temneparypa
MexaHuueckasi 06pabaTbiBaeMOCTb HaMMaBMEHHOMO CMOsi O4YeHb S max0,020 | <150°C)
XOpoLLas, KOPPO3MOHHAA CTOMKOCTb OYEHb XOpOLLasi, CTOMKOCTb K ~180 HB
TPEHWIO MeTanma 0 MeTann Mocrie YNPOYHEHUs! O4YeHb XOpOoLLast,
CTOIKOCTb K BLICOKM TeMnepaTypam XopolLLas. TeepaocTs Hannas-
Tok: = (+) NeHHoro MeTanna
MpOCTPaHCTBEHHbIE NONOXEHVS npu ceapke: 1, 2, 3, 4, 6 nocne mexaxue-
PesxvMbl ipokanku: 180-220°C, 2 vaca CKOTO ynpoYHEHA
(xonogHas pedop-
Mauus >30%)
~380 HB
OK 68.81 EN 14700: E Fe11 CcC 0,13 TBepaocTb Hannas-
TWN NOKPBLITUS — KUCO-PYTUNOBOE Mn 0,90 neHHoro meTanna
BbICOKONPOU3BOANTENbHBIA  3NeKTpon  ABOMHOro  HasHauewms, | DIN 8555 Si 0,70 nocne ceapky (6es
ofecneunBalolLMii B Hanmaske OKaNMHO- W KOpPO3WoHHocTolkyto | E 9-UM-200-CZ Cr 289 NpeABapuUTenbHOTO
ayCTEHUTHO-(hepPUTHYI0 XPOMO-HUKENEBYlo cTanb. Bropoe — Ha- | (YCMOBHO) Ni 10,2 noaorpesa, Mexnpo-
nnaBKa PernbCoB W KaTKOB AJ1s1 MeTanypriyeckoro Npou3BoaCTea, P max 0,030 XOAHas Temneparypa
WHCTPYMEHTa [f1s1 3aXBaTa HarpeTbiX 3aroTOBOK, BbIPYBHbIX MyHCO- S max 0,020 |<150°C)
HOB W MaTpWL, ANsi TOHKOTO anoMUHWSA U nnactuka. Takke MoryT 210-230 HB
NPUMEHSITLCS Ansl HANMaBKU NEPEXOOHOro Crosi Meper BbINonHe-
HWUEM YMPOYHSIIOLLEN HaNnaBK1 Ha CTanu C orpaHUYeHHON cBapuBa-
emMocTbio. MexaHnyeckasi 06pabaTbiBaeMOCTb HaMMAaBMNEHHOMO Me-
Tanma o4eHb XOpolLLasi, KOPPO3OHHAS CTOMKOCTb OYEHb XOPOLLAS,
CTOVKOCTb K TPEHUIO MeTaryia o MeTasns Mocrie YNPOYHEHNS O4eHb
XOpOLLIasi, OKaNMHOCTOMKOCTb OTIINYHAS.
Tok: ~ /= (+)
[MpocTpaHCcTBEHHbIE NONOXEHMA Npu cBapke: 1, 2, 3, 4, 6
HanpsixeHune xonoctoro xoga: 60 B
Pexxumbl npokanku: 330-370°C, 2 yaca
OK 68.82 EN 14700: E Fe11 CcC 0,13 TBepaoCTb Hannas-
TVN NOKPBLITUS — KNCO-PYTUNOBOE Mn 1,10 JTIEHHOTO MeTarnna
3neKTpoa [BOMHOMO HasHadeHns. Mo csoemy BTopoMy HasHaue- | DIN 8595 Si. 0,60 nocne ceapku (6es
HUIO 1 XapaKkTepucTvkam ananormdeH OK 68.81, onHako obnapaer | E 9-UM-200-CZ Cr 291 NpeaBapuTensHOro
Boree HU3KMM KoathMLMEHTOM Hanmaski, uTo aenaet ero Gonee | (YCNOBHO) Ni 9,9 MNoAorpesa, MEexXmnpo-
yaoBHBIM NS PeMOHTa M BOCCTAHOBUTENLHONM HannaBku ¢hopMm P max 0,030 XOQHas remneparypa
CINOXHOI KOH(UIypaLmm, Takux Kak 3y6bs LIECTEPEH U peek, a H13- S max 0,020 ;1302??0) HB

KO€e HanpsbkeHue XOMNOCTOro XxoAa No3BOMSAET BbINOMHATL CBApPKy OT
ObITOBBIX CBapOYHbIX UCTOYHUKOB. MexaHudeckas obpabatbiBae-
MOCTb HannaBfeHHOro MeTanna O4eHb XOpoluasi, KOPPO3VOHHas
CTOMKOCTb OY€Hb XOpOLUas, CTOMKOCTb K TPDEHUIO MeTarnna o meTarnn
nocre ynpoYHeH1s O4eHb XOpoLLasi, OKarnMHOCTOMKOCTb OTNINYHAaS.
Tok: ~/ = (+)

lMpocTpaHCcTBEeHHbIE MONOXeHWs npu ceapke: 1, 2, 3, 4, 6
HanpsixeHue xonocrtoro xoga: 55 B

Pexxumbl npokanku: 280-320°C, 2 yaca

ono6GpeHus HannaeneHHoro meTanna
Xumnyueckun MexaHuyeckue
cocTtaB, % cBoucTBa
OK 67.43 EN 14700: E Fe10 C 0,08 TeepOocTb Hannas-
THN NOKPLITUSA — PYTUITOBO-OCHOBHOE Mn 5,40 JIEHHOTO MeTarnna
3neKTpoa [BOIMHOMO HasHaueHus, obecneunsatowmii B Hannaske | DIN 8955 Si 0,80 nocrie ceapku (6es
KOPPOBVMOHHOCTOIMKYI0 ayCTEHUTHYI0 XPOMO-Hukenb-mapraHuosu- | £ 8-UM-200-CKZ Cr 184 NPEeABapUTENBLHOTO
CTyto cTanb. BTOpoe — Hannaska NOBEpXHOCTHBIX CHIoeB CToifkux | (YCTIOBHO) Ni- 9,1 NoAorpesa, Mexnpo-
K OKanmMHoo6pa3oBaHMio U 0BLLEel koppoaun. OHM Takke NPUMEHS- P max 0,035 XoAHas Temneparypa
I0TCS AN HAMMABKM C NOCMEAYIOLLMM MeXaHUYECKUM YTPOYHEHUEM S max 0,020 | <150°C)
TOPLIEBLIX YMNMOTHEHWI 3aMOPHON apMaTypbl U cefen KranaHos, ~180 HB
paboTaloLLMX B KOHTAKTE C OTHOCUTENBHO arpeccUBHLIMU CPeaamu
npu Temnepatypax 4o 600°C. OnekTpoabl MOTyT MPUMEHSTHCS 1S TeepaocTb Hannas-
HannaBKW NepexoHbIX CIOeB neper BbIMONHEHNEM YNPOYHSAIOLLEV NEeHHOro metanna
HaMmaBK1 Ha CTany C OrpaHUYEeHHON CBapUBaeMOCTbI0. MexaHuye- nocne mexaxu4e-
ckasi 06pabaTbiBAEMOCTb HaMMaBMneHHOTO CHOSi OYeHb XOPOLLas, CKOTO ynpo4HeHna
KOPPO3MOHHAst CTOMKOCTb O4YEHb XOPOLLIAS!, CTOMKOCTb K TPEHUIO Me- (xonoaHas aecop-
Tanna o MeTann fnocre yrNpoYHeHUs O4eHb XOpOLLAsi, CTONKOCTb K maums >30%)
BLICOKVIM TeMMepaTypam XopoLuas. ~380 HB
Tok: ~/ = (+)
[MpocTpaHCTBEHHbIE NOMNOXeHMs Npu ceapke: 1, 2, 3, 4, 6
HanpsxeHune xonocToro xoaa: 65 B
Pexwumbl npokanku: 330-370°C, 2 yaca
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MapKa, TN NOKPbITUA, oNncaHue

Knaccudumkauum un

TunuyHbIe XapaKTepUCTUKMN

MapKa, TUN NOKPbITUA, onncaHune

Knaccudmkaumm n

Tunu4yHbIe XapaKkTepPUCTUKU

onoGpeHus HannaBneHHOro meTanna
Xumuyeckum MexaHu4eckue
cocTtaB, % CBOWCTBA

OK Weartrode 30 (ctapoe HasBaHue OK 83.28) EN 14700:EZFe1 |C 0,10 TeepoocTb Hannas-
Tvn NOKPLITUA — OCHOBHOE Mn 0,70 NeéHHoro meTanna
OnekTpon, 06eCcreuMBaloMii B HaMnaBKe HU3KONErMpoBaHHYHo DIN 8555: E 1-UM- | Si 0,40 nocne csapkm (6es
MapTEHCUTHYIO CTamb, MpeaHasHaueHHbiii ans ynpodHsiowedt w | S00 (YCroBHO) Cr 320 NpeABapuTenbHoOro
BOCCTAHOBWTENbHOM HaMnaBk1 MOBEPXHOCTEN, paboTalolmx B yc- P max 0,030 | noporpesa, mexnpo-
noBuMsX TpeHusi MeTanna o metann. MNpUMeHsieTca Ana Hannasku S max 0,030 XO[Has Temneparypa
YCEHWYHbBIX TPAKOB, BAMOB, KOHLIOB JKENE3HOAOPOXHbBIX PenbCcoB, <90°C)
KPECTOBWH 1 OCTPSIKOB, KPYMHbIX 3yBbeB NUTLIX LeCTEPeH, a Takke ~300 HB
[eTanei LWapoBbIX MEMbHULL, TaknX Kak pudbrieHble poruki 1 3axsa-
Tbl. MexaHuyeckasi obpabaTbiBaeMOCTb HarmaBneHHOro Metanna
XOpOLLasi, CTOMKOCTb K YAApHBLIM Harpy3kam O4eHb XOpOLLasi, CTOM-
KOCTb K TPEHUIO MeTarna 0 MeTan il O4eHb XOpOLLast.
Tok: ~/ = (+)
MpocTpaHCTBEHHbIE NONOXeHUst Npu ceapke: 1, 2, 3, 4, 6
HanpsikeHue xonocrtoro xopa: 70 B
Pexxmmbl npokanku: 180-220°C, 2 yaca
OK Weartrode 30 HD (cTapoe Ha3BaHue OK 83.29) EN 14700: E Fe 1 ¢ 0110 TsepaocTb Hannas-
TvN NOKPLITUA — OCHOBHOE Mn 0,70 NIEHHOTO MeTarna
3neKTPo Mo CBOEMY HasHaueHuIo 1 xapakTepucTikam ananormyer | DIN 85551 E1-UM- 1 Si 0,50 nocre ceapku (6es
OK DUR 30, 0fHako NPOM3BOANTENBHOCTL ero Hannasku B ga pasa | SO0 (YCHOBHO) Cr 320 npeasapuTensHoro
Bbille. [PUMEHSIETCS ANt HAMNMAaBKM TOMBKO B HUXXHEM MOMOXEHN. P max 0,030 | noporpesa, Mexnpo-
Haubonbluee pacnpocTpaHeH1e AaHHbIN 3NeKTPos, HaLlien y Kernes- S max 0,030 | xoaHas Temnepatypa
HOZOPOXHMKOB [N PEMOHTA U BOCCTAHOBIEHWS PEMbCOB 1 KPecTo- <90°C)
BMH. MexaHuueckas 06pabaTbiBaeMoCTb HanmaeneHHoro MeTanna ~300 HB
XopoLLas, CTOMKOCTb K yAapHbLIM Harpyakam O4eHb XOpoLUasi, CToM-
KOCTb K TPEHMIO MeTarnna o MeTans o4eHb XOpoLLast.
Tok: ~/ = (+)
[MpocTpaHCTBEHHbIE NOMOXEHNA Npu ceapke: 1, 2
HanpskeHune xonocTtoro xoga: 70 B
Pexwumbl npokanku: 330-370°C, 2 yaca
OK Weartrode 35 EN 14700: E Fe 1 C 0,09 TBepoocTb Hannas-
Tvn NOKPLITUA — OCHOBHOE Mn 0,90 fiéHHoro meTanna
3neKTpoA MO CBOEMY HasHaueHuio 1 xapaktepucTukam 6nmsok | DIN 8555: Si- 0,90 nocne csapkn (6e3
OK DUR 30, 0AHaKo HannaBneHHbIit MeTann obnaaaet Gonee soi- | £ 1-UM-300-G Cr 3,00 npensapuTensHoro
COKOI CTOMKOCTBIO K aBpasuBHOMY MaHocy. MexaHndeckast obpaba- | (YCTIOBHO) P max 0,030 | nonorpesa, mexrnpo-
TbIBAEMOCTb HaNMNaBMeHHOro MeTarnna XopoLLas, CTOMKOCTb K yaap- S max 0,030 XO[Has Temneparypa
HbIM Harpyskam XopoLLasi, CTOMKOCTb K TPEHWUIO MeTarna o MeTans <100°C)
O4eHb XOpoLLas, CTOMKOCTb K aBpasvBHOMY M3HOCY YAOBMNETBOPU- ~35HRC
TerbHas.
Tok: = (+)
lMpocTpaHCTBEHHbIE MONOXEHNS Npy ceapke: 1, 2
Pexxmmbl npokanku: 330-370°C, 2 yaca
OK Weartrode 40 EN 14700:EZFe2 |C 0,20 TBepOocTb Hannas-
Tvn NOKPLITMS — OCHOBHOE Mn 0,90 neHHoro metanna
GnekTpon, obecrieuMBaloWMil B Hanfaske HuakomervposarHyto | DIN 8555 Si. 040 nocne csapkn (6e3
XPOM-MONMBEH-BaHaANEBYIO MAPTEHCUTHYIO CTarb, 06naaaloLLyto E3-UM-400-PT Cr 2,00 npeasapuTeneHoro
NOBBILLEHHOM CTOMKOCTBIO K MON3y4ecTit MW MoBbILUEHHbIX Temne- | (YCTIOBHO) Mo 0,50 noaorpesa, Mexnpo-
paTypax. [pUMeHSEeTCA B OCHOBHOM Af1Si HaMnaBkn MHCTPYMEHTa, v 0,50 XoAHas Temneparypa
npeaHa3Ha4YeHHoro Ans 3axsaTa ropsauux Aetaneit nubo Bankos P max 0,030 | <100°C)

S max0,030 | ~45HRC

Ons BanbLOBKW HarpeToro Metanna. HannaeneHHbIN crioi coxpa-
HSIET BbICOKME MPOYHOCTHLIE CBOMCTBA Npu Harpeee Ao 400°C. Me-
XaHu4eckas obpabaTbiBaeMOCTb HaMMaBeHHOro MeTanna — TBep-
[OOCMNNaBHbIM WHCTPYMEHTOM, CTOWKOCTb K YAapHbIM Harpyskam
XOpOLLasi, CTOMKOCTb K TPEHMIO MeTansa o MeTarns XopoLuas, Xapo-
NPOYHOCTb XOPOLLIAS.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMNOXEHNA Npu ceapke: 1, 2

Pexwumbl npokanku: 250-350°C, 2 yaca

ono6pexus HannaeneHHoro meTanna
XumMmunyeckun MexaHunueckue
cocTtaB, % cBoOWCTBa
OK Weartrode 45 EN 14700: EZFe3 |C 0,30 TBepaocTb Hannas-
Tvn NOKPLITUA — OCHOBHOE Mn 2,00 neHHoro mMetanna
OneKTPOA MO CBOBMY HasHaueHwio 1 xapaktepucTukam 6ok | DIN 8955: Si 090 nocne ceapki (6es
OK DUR 35, 0fHaKo HannaBneHHbIit MeTann obnaaaet Gonee poi- | £ 1-UM-400 Cr 0,90 NpeasapuTenbHoro
COKOW TBEPAOCTbI0. MPUMEHSIITCH NS HannaBkv nosepxHocTedt, | (YCNOBHO) P max 0,030 | nogorpesa, Mexrnpo-
paboTalLmMx B YCNOBUSIX UHTEHCUBHOTO TPEHUS MeTanna o Me- S max 0,030 XonHas Temneparypa
Tann u NoBbILEHHOro abpasnBHOrO M3HOCA, TAKUX Kak ryCEeHUYHbIE <100°C)
Tpaku, Barsbl, CENIbCKOXO3NCTBEHHbIA UHCTPYMEHT. MexaHuyeckas ~45HRC
obpabaTbiBaeMOCTb HaMnaBeHHOro MeTanna — TBepA4oCnaBHbIM
WHCTPYMEHTOM, CTOMKOCTb K yAapHbIM Harpyskam Xopoluasi, CTOil-
KOCTb K TPEHMIO MeTasnfia o MeTasn O4eHb XOpoLuas, CTOMKOCTb K
abpasnBHOMY M3HOCY XOpOLLUast.
Tok: = (+)
[MpocTpaHCcTBEHHbIE NONoXeHus npu ceapke: 1, 2, 3
Pexvmbl npokanku: 330-370°C, 2 yaca
OK Weartrode 50 (ctapoe HazBaHue OK 83.50) EN 14700: EZFe2 |C 040 TBepaoCTb NoBEpPX-
TUN NOKPbLITUS — KUCFIO-PYTUIOBOE Mn  <1,00 HOCTW B NEPBOM,
SnekTpop, oBecredMBaloLMil B Hannaske nervposarHyio mapren- | DIN 8555: Si. =0,60 BTOPOM 1 TPETHEM
CUTHYIO CTarb, MPeHa3HAUEHHbIN ANsi peMOHTa 1 BoccTaHosneHms | = 6-UM-55-G Cr 6,00 Croe rocne ceapkit
M3HOLLEHHBIX MOBEPXHOCTEl AeTanel CenbCKOX03ANCTBEHHOro nH- | (YCTOBHO) Mo 0,60 (Temnepatypa npea-
CTpyMeHTa, paboTaloLero B Cyxux nousax, AepesooGpabarbisato- P max 0,030 | saputensHoro nono-
Lero 06opyAOBaHMS, MOrPy304HBIX MALLMH U1 .M. Harnasky MOXHO S max 0,030 | rpesa v Mexnpoxof-
MPOM3BOAUTL OT BbLITOBLIX CBAPOYHBIX TPAHCHOPMATOPOB C MOHM- Has Temneparypa
KEHHbIM HanpshkeHMeM XorocToro xofa. MexaHndeckas obpaba- ~250°C)
TbIBAEMOCTb HaMnMaBNeHHOro MeTarna — Tonbko abpasnBoM, CTol- 50...60 HRC
KOCTb K aBpasiBHOMY N3HOCY O4eHb XOpOLLIaS.
Tok: ~/ = (+)
[MpocTpaHCTBEHHbIE NOMNOXeHUs Npu ceapke: 1, 2, 3
HanpsikeHue xonoctoro xoaa: 45 B
Pexumbl npokanku: 280-320°C, 2 yaca
Bynart DIN 8555: C 080 TeepaocTb Hannas-
TWN NOKPBLITUS — OCHOBHOE E 2-UM-55-GPZ Mn 2,70 neHHoro meTarna
OneKTpop, OBeCTIeuMBaIOWMA B HaMNaBke HU3KonerposakHyo | (YCTIOBHO) Si 3,00 B TpeTbem cnoe
MapTEHCUTHYIO CTarlb, MpeAHasHa4YeHHbIN 4M1s Hannasku GbiCTpo- Cr 320 nocne csapky (6e3
W3HALLMBAIOLMXCS [eTarneil ropHOAOGLIBAIOWMX W CTPOUTENbHBIX P max 0,030 | npensapuTensHoro
S max 0,030 | nogorpeBa, MeXnpo-

MaLUVH, paboTaloLmx B YCNOBUSAX NHTEHCUBHOIO yaapHO-abpasme-
HOro n3Hoca. AnekTpoabl ob6ecneyrBalT MHOrOCMNOVHY 6e3nedek-
THYIO HannaBKy Ha KEeCTKMX AeTansiXx U3 pasnuyHbIX KOHCTPYKLMOH-
HbIX cTanen. MexaHnyeckasi obpabaTbiBaemMOCTb HarnnaeBneHHoro
MeTanna — Tonbko abpasnBoM, CTOWKOCTb K yAapHbIM Harpy3kam
XOpoLLUas, CTONKOCTb K abpasnBHOMY M3HOCY XOpOLUas, aponpou-
HOCTb yA,0BNETBOPUTENbHAS.

Tok: = (+)

[MpocTpaHCcTBEHHbIE NONoXeHust npu ceapke: 1, 2, 3, 4, 5, 6
Pexxumbl npokanku: 340-380°C, 30 MuH.

xoHas Temneparypa
<200°C)
~57 HRC
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MapKa, TN NOKPbITUA, oNncaHue

Knaccudumkauum un
onobpeHus

TunuyHbIe XapaKTepUCTUKMN
HannaBreHHOro meranna

MexaHu4yeckue
cBolCTBa

OK Weartrode 50 T

Tun NOKpbITUA — OCHOBHOE

OnekTpoa, obecneumBaloLLMii B HanmaBke BbICOKONErMpOBaHHYH
KOPPO3MOHHOCTOMKYKD MapTEHCUTHYIO CTanb, NpeaHasHa4YeHHbIN
ONS HanmaBKW YMPOYHAIOLWMX CroeB paboTalolwmx B YCrOBUAX
TPeHUst MeTanmna o MeTann B CoveTaHuu ¢ abpasviBHbIM M3HOCOM
N YMEPEHHbIMY yAapHbIMU Harpy3kamu unu npy KOHTakTe Hannas-
TNIEHHOTo €rnos co criaboarpeccuBHbIMU cpegamu. HannaeneHHbIn
CNOW COXpaHsieT BbICOKME NPOYHOCTHbIE CBOMCTBA MpW Harpese A0
400°C. 3neKkTpoAbl NPUMEHSIOTCS AN HanmnaBKy LUMPOKOTO CnekTpa
W3Oenuii, HanpyMep BarnoBs, 3yb4aTbiX peek 1 LecTepeH, NpoyLUnH
N WTMETOB, ceden knanaHoB B OTNMBKaX, NONaTtkyn CMecutenew,
aetanen nogaroLmx MexXaHM3MOB, CKPEOKOBLIX HOXEW, Morpy3o4-
HbIX KOBLLEWN N NYyCEHUYHbIX Korec. MoryT Taike NpuMeHsITbCst Anst
BOCCTaHOBMWTENbHON HamnmaBKkW M3HOLLEHHbIX MaTpul, Ans Xonod-
HOro AedopMMpoBaHMA MeTanna, a Takke BbIpyOHbIX MaTpuL, 1
NyHCOHOB AN1s1 XOnofgHoro metanna. PekomeHngyemas Temnepary-
pa npenBapuTenbHOrO NOAOrpeBa M MEXNPOXoAHas TemnepaTypa
okono 200°C. HannaeneHHbIN MeTann MOXeT ObiTb OTNyLLEH npu
Temnepatype 780-800°C c nocnenytoLLien 3aKkankomn ¢ Temneparypbl
950-1000°C, oxnaxgeHve B Macno unu Ha sosayxe. MexaHuueckasi
obpabaTbiBaeMOCTb HanmnaeBrneHHOro MeTanna — Tonbko abpasu-
BOM, CTOMKOCTb K TPEHWUIO MeTanna O MeTans XopoLuas, CTOMKOCTb
K abpa3nBHOMY M3HOCY XOpoLUas, CTOMKOCTb K yAAPHbIM Harpy3kam
XOPOLLAs, >XaponpO4YHOCTb OYEHb XOpoLlas, KOPPO3WOHHAasi CTOM-
KOCTb O4€Hb XOPOLLas.

Tok: = (+)

MpocTpaHCTBEHHbIE MONOXEHNs Npy ceapke: 1, 2

Pexxmmbl npokanku: 250-350°C, 2 yaca

EN 14700:EZFe 8

DIN 8555:
E 5-UM-55-CGP
(ycnoeHo)

TBepOoCTb NOBEPX-
HOCTW Mocrie CBapKku
(6e3 npepBapuTenb-
HOro nogorpesa,
MeXnpoxoaHaa TemM-
nepartypa 200°C)

B 3-Mm cnoe

48...53 HRC

Mapl(a, TUN NOKPbITUA, onncaHune

Knaccudmkaumm n
onobpeHus

Tunu4yHbIe XapaKkTepPUCTUKU
HannaBneHHOro mMetanna

MexaHuuyeckue
cBoMCTBa

OK Weartrode 60 (ctapoe Ha3BaHue OK 83.65)

Tvn NOKpPbLITUA — OCHOBHOE

OnekTpoa, obecrneunBaloWmMii B HamnfaBke HU3KONErMpoBaHHYH
MapPTEHCUTHYIO CTarb, NPeAHa3HAYEeHHbIN Anst YNPOYHEHUS NoBepX-
HoCTewn, paboTaroLmx B YCNOBUSIX MHTEHCUBHOIO abpasnBHOIO U3HO-
ca. HannaeneHHbIN Crion OTHOCMTENBHO XOPOLLO NPOTUBOCTOUT 06-
pa30BaHMIO OKanvHbl NP NOBbLILIEHHbBIX TemrnepaTtypax (BnioTb 40
875°C). OnekTpoapl NPUMEHSIIOTCA ANst HanmnaBkK AeTanen MalluvH
NoABEPXKEHHbIX M3HOCY NpY A00bIYEe KaMHs, YITsi, BbIEMKU IPYHTA,
necka u WebHs. Takke NPUMEHSIOTCS NS YNPOYHAOLEN Hannae-
KV KOBLLEW Apar, NodalLmX LHEKOB, Apobunok, nes3suii ckpebkos
rpengepoB 1 3KCKaBaTOPOB, MOBEPXHOCTEN AeTanen CenbCKoxXo3sii-
CTBEHHbIX arperaTtoB, paboTarLLmx B cyxmx nodsax. MexaHuyeckas
obpabaTbiBaEMOCTb HanaBneHHOro MeTasnna — Tonbko abpasneom,
CTOMKOCTb K abpa3vBHOMY U3HOCY OYEHb XOPOLLasi, XXaponpoYHOCTb
YOOBMETBOPUTENbHAS.

Tok: ~/ = (+)

MpocTpaHCcTBEHHbIE NONoXeHus npu ceapke: 1, 2, 3,4, 6
HanpsikeHue xonoctoro xoga: 70 B

Pexxumbl npokanku: 180-220°C, 2 yaca

EN 14700: EZFe 2

DIN 8555:
E 2-UM-60-G
(ycnoBHo)

TBepaocTb NoBepx-
HOCTMW B TPETbEM
Cnoe Harnnaeku
nocne ceapku (6e3
npeaBapuTensHOro
nogorpe.a, Mexmnpo-
XO[Has Temnepatypa
60°C) 58...63 HRC

TBepaocTb NoBepx-
HOCTU B TPETbEM
Cnoe Hannaeku
nocrne cBapku (Tem-
nepatypa npegsapu-
TenbHOro nogorpesa
N MexnpoxoaHasa
Temneparypa 300°C)
56...60 HRC

OK Weartrode 55

Tun NoKpbITUS — OCHOBHOE

OnekTpoa C OCHOBHbIM MOKPbITMEM, NpeaHasHa4YeHHble Ans Ha-
nnaBky MOBEPXHOCTEN, paboTalowmx B YCNOBUAX WHTEHCUBHOTO
abpasnBHOro n3Hoca nnu KOMG1HaLMn abpasnBHOToO N3Hoca 1 yaap-
HbIX Harpy3ok. TunuyHble obnacT NPUMEHEHNS — KaMHe[pPooUb-
Hble MexaHu3mbl U paboyne noBepxHocTn OypoB. MexaHuyeckas
0b6pabaTbiBaeMOCTb HannaBeHHOro MeTarna — Tofibko abpasuBom,
CTOMKOCTb K yAapHbIM Harpy3kam XopoLuasi, CTOMKOCTb K abpa3sunBHO-
MYy U3HOCY XopoLuasi.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMNOXEHUA Npu ceapke: 1, 2, 3

Pexwumbl npokanku: 330-370°C, 2 yaca

EN 14700:EZFe 3

DIN 8555: E6-UM-55
(ycnosHo)

TeepaocTb Hannase-
nieHHoro meTanna
nocne ceapku (6e3
npeaBapuTensHOro
rnogorpesa, Mexmnpo-
XofHas Temneparypa
<100°C)

50-55 HRC

OK Weartrode 55 HD (cTtapoe Ha3BaHue OK 84.58)

Tun NOKpbITUA — OCHOBHOE

OnekTpod, obecneunBaloLLmMin B HannaBke NerMpoBaHHyl0 MapTeH-
CUTHYK CTanb, MpedHa3HaYeHHbl ANsi HannaBKy YNPOYHSIOLLINX
cnoes paboTarLLmX B YCNOBUAX UHTEHCUBHOTO abpasnmBHOIO U3HO-
Ca B COMETaHNN C YMEPEHHBIMU YAAPHbBIMY Harpy3kamu. SnekTpoabl
NPUMEHSIIOTCS AJ151 HAMMaBKy CENbCKOXO3ANCTBEHHOTO UHCTPYMEH-
Ta, paboTaioLero B yCroBusX YMEPEHHON BNaXHOCTW, AepeBOO-
OpabaTbiBatoLLEero MHCTPyMeHTa, NOrpy304HbIX MaLUMH U MUKCEPOB
n T.n. PekomeHgyemas TemnepaTtypa npeaBapuTenbHOro Noporpe-
Ba M MexrnpoxogHas Temneparypa okorno 200°C. HannaeneHHbIn
MeTann MoxeT 6biTb oTnyweH npu Temnepartype 840-860°C ¢ no-
cnepytowlen 3akankon ¢ temnepatypbl 950-1000°C, oxnaxaeHue
B Macno unun Ha Bo3gyxe. MexaHuyeckas obpabaTbiBaeMoCTb Ha-
NnaBfeHHOro MeTanna — TonbkKo abpa3nBOM, CTOMKOCTb K abpa-
3/IBHOMY M3HOCY O4€Hb XOPOLLAsi, CTOMKOCTb K YAapHbIM Harpy3kam
YOOBNETBOPUTENBHAS, >KapOMNpOYHOCTb XOpoLUasi, KOPPO3MOHHas
CTOMKOCTb YAOBMETBOPUTENbHAS.

Tok: ~/ = (+)

MpocTpaHCTBEHHbIE NONOXeHUst Npu ceapke: 1, 2, 3, 4, 6
HanpsixeHue xonocrtoro xoaa: 65 B

Pexxmmbl npokanku: 180-220°C, 2 yaca

EN 14700:EZFe 6

DIN 8555:
E 6-UM-55-G
(ycnoBHo)

XumMmunueckun
cocTaB, %

C 0,20
Mn 0,60
Si 0,30
Cr 13,0
P max 0,030
S max 0,030
C 0,60
Mn 1,40
Si 1,20
Cr 5,80
P max 0,030
S max 0,030
C 0,70
Mn 0,70
Si 0,60
Cr 10,0
P max 0,030
S max 0,030

TBepOoCTb MOBEPX-
HOCTW Mocrie CBapKku
(6e3 npepBapuTenb-
HOro noJorpesa,
MeXnpoxoagHaa TemM-
nepartypa 250°C)

B 1-m crnoe

52...59 HRC

BO 2-M Crioe

52...59 HRC

B 3-M crnoe

53...59 HRC

OK Weartrode 60 T (ctapoe HazBaHue OK 84.78)

Tvn NOKpbLITUSI — PyTUITOBO-OCHOBHOE
Bbicokonpon3BoanTenbHbIN anekTpon, obecneynBaroLLmii B Hannas-
Ke CTPYKTYypy, koTopas npeacTaBnsieT cobon maTpuuy 13 aycTeHuT-
HOTO YyryHa, HacblLLEHHYI0 KpyMHbIMW Kapbuaamu xpoma, npea-
Ha3Ha4YeHHbIV OM151 HannaBKy YNPOYHAOLWMX CroeB paboTarwmx B
YCMNOBUSAX UHTEHCMBHOIO abpasmBHOIO M3Hoca. ANeKTpoabl NpumMe-
HSIIOTCS AN HannaBku pabo4ynx NOBEPXHOCTEN 3emriedepnanbHbIX
MalLlVH, CEenbCKOXO3SINCTBEHHOrO WHCTPYMEeHTa, paboTatollero B
YCMNOBUSAX YMEPEHHOW BIAXXHOCTW, HACOCOB AN Nepekayku necka,
MWKCEPOB, NOAAILLMX LUHEKOB, MbifeyrioBUTeNemn, Apodunok n T.n.
NOABEPraloLLMXCA U3HOCY TO KOHTaKTa C KaMEHHbIM YrreMm, pyaon
Unu pyrumMu MuHepanamu. HannaeneHHbI MeTann Takke obnaga-
€T BbICOKOM KOPPO3NOHHOW CTOMKOCTLIO NMPU KOHTaKTe C arpeccumB-
HOW CPeadon U OKaNMHOCTOMKOCTbIO. Ha HannaBneHHON noBepXHO-
CTN MOTyT HabnogaTbest HebOoMbLUIME TPELLMHBI, HE OKa3blBaloLme
BMMSIHMSA Ha ee pabotocnocobHocTb. MexaHuveckasi obpabaTbiBa-
€MOCTb HannaefeHHOro Metarnna — Tonbko abpasnBoM, CTOMKOCTb
K abpasnBHOMY M3HOCY OTNNYHAsA, OKarMHOCTONKOCTb OYEHb XOPO-
Lasi, KOPPO3MOHHasH CTOMKOCTb O4€Hb XOPOLLIast.

Tok: ~/ = (+)

[MpocTpaHCTBEHHbIE NOMNOXEHMS Npu cBapke: 1, 2

HanpsikeHue xonoctoro xoga: 50 B

Pexxumbl npokanku: 280-320°C, 2 yaca

EN 14700: E Z Fe 14

DIN 8555:
E 10-UM-60-GZ
(ycnoBHo)

Xumunyecknmn
cocTasB, %

C 0,80
Mn <0,60
Si 4,00
Cr 2,00
P max 0,030
S max 0,030
C 4,50
Mn <1,60
Si 0,80
Cr 33,0
P max 0,040
S max 0,030

TBepaoCTb NoBEpPX-
HOCTM B TPETbEM
Croe Hannasku
nocne csapku (6e3
npefBapuTenbHOro
noforpeBsa, Mexmnpo-
XofHasi Temneparypa
<100°C)

59...63 HRC

TBepaocTb NoBepx-
HOCTUW B TPETbEM
Croe Hannaeku
rocrie cBapku
(Temnepatypa
npeaBapuTens-
HOro nogorpesa u
MeXxnpoxogHasi TeM-
nepatypa ~500°C)
55...61 HRC
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MapKa, TN NOKPbITUA, oNncaHue

Knaccudumkauum un

TunuyHbIe XapaKTepUCTUKMN

Mapl(a, TUN NOKPbITUA, onncaHune

Knaccudmkaumm n

Tunu4yHbIe XapaKkTepPUCTUKU

onoGpeHus HannaBneHHOro meTanna
Xumuyeckum MexaHu4eckue
cocTtaB, % CBOWCTBA
OK Weartrode 62 (ctapoe HasBaHue OK 84.84) DIN 8555: C 3,00 TBepaocTb NoBepx-
TVN NOKPLITUS — OCHOBHOE E 10-UM-60-GP Mn <0,50 HOCTW Mocre CBapKku
3nekTpog, oBecneunBaloLLyil B Hannaske CTPYKTYpY, koTopast nped- | (YCTOBHO) Si- 2,00 (Bes npensapurent-
CTaBnseT coboil MapTEHCUTHYIO MaTpuLy, YNPOYHEHHYIO CHOHbI- Cr 6,30 Horo noporpesa)
MU Kapbugamu, npeaHasHaueHHbIN A51st HanmaBKku U3HOCOCTOMKNX vV 5,00 B Nepsom crioe
cnoes paboTaloLLMX B YCHOBUAX MHTEHCUBHOTO abpasyBHOMO U3HO- Ti 4,80 ~62 HRC
ca B COMETaHWUN C CUMbHLIMA COABMMBAOLMMU UNU YMEPEHHLIMM P max 0,020 | Bo BTOPOM Crioe
YOAPHLIMU Harpy3Kamu, BO3HUKAKOLLMMU MPU KOHTaKTe Co LeGHeM, S max0,010 | ~62HRC
MEecKoM, LIEMEHTOM U T.N. OCHOBHLIMM OBNAcTSMU €ro MpuMeHe-
HWA SBNSIOTCS HannaBka 6ypoOBOro MHCTPYMEHTa, MOMOTOB, NE3BMil
CkpebKoB, TOPLIEBbIX MOBEPXHOCTEN KOHBENEPHBIX LLIHEKOB, KPOMOK
n 3ybbeB 3emredepnanbHbix koBwen n T.4. OBblMHO npedBapu-
TenbHbIN nogorpeB He Tpebyetca. Npu HannaeBke Ha MacCUBHbIE
Aetanv, MOXHO BbINONHWUTL NpeaBaputensHbin nogorpes o 200°C.
Hannagky nyulle BLIMONHATL BanykaMy BAOMb HaNpPaBrneHns U3HO-
ca Ha ayre cpefgHeyv AnMWHbLL. SNeKTpon AepaTb neprneHanKynsap-
HO Hannasnsemon nosepxHoctu. Mpu HebonbLLOW Aone yyactus B
Hannaske OCHOBHOTO MeTanna, Tpebyemas TBEpAOCTb AOCTUrAETCS
yXe B nepBoMm cnoe. bonee 2-x cnoes HannaensaTb He PEKOMEH-
ayeTcs. Hannaeky MOXHO NMPOM3BOAUTL OT GLITOBLIX CBAPOYHBIX
TPaHCHOPMATOPOB C NOHKEHHBLIM HAaNPSHKEHMEM XOMOCTOrO Xofa.
MexaHnyeckas obpabaTbiBaeMOCTb HanmaeBreHHOro Metanna —
TOMNbKO abpasmBoM, CTOMKOCTb K abpasvMBHOMY WM3HOCY OTMMYHAas,
CTOMKOCTb K y1apHBLIM HarpyakaM yI0BMEeTBOPUTENbHAS.
Tok: ~ /= (+/-)
MpocTpaHCTBEHHbIE NONOXeHUst Npu ceapke: 1, 2, 3,4, 5
HanpspkeHne xonoctoro xoga: 45 B
Pexxmmbl npokanku: 180-220°C, 2 yaca
OK Weartrode 65 T (ctapoe HazBaHue OK 84.80) EN 14700:EFe 16 |C 5,00 TBepOocTb NoBEpX-
Tvn NOKpLITUS — ceLuuansHoe Mn 0,70 HOCTK nocne cBapku
BbICOKOMPOW3BOANTENbHbIN 3MeKTpos, 06ecreynBatoLLmi B HaNnaB- DIN 8555: Si 2,00 (6e3s npenpapuTene-
ke CTPyKTYpy, KoTopasi mpencTasnseT coboit maTpuuy us aycte- | £ 10-UM-65-GZ Cr 230 HOTO Noforpesa,
HUTHOTO UyryHa, HACBILLEHHYIO KPYMHBIMU Kapbuaamu xpoma. Ow | (YCMOBHO) Nb 7,00 MEXMPOXoaHas Tem-
npefHasHayYeH Ans HannaBKM YNPOYHSIOWMX CrIOeB paboTaloLLmxX Mo 7,00 nepatypa 100°C)
B YCIOBUAX MHTEHCMBHOMO abpasnBHOTO M3HOCA MpW TemnepaTy- W 2,00 B 1-m cnoe
pax oo 700°C. 3nekTpoabl NPUMEHSIOTCSA Asl HannaBku pabo4mnx v 1,00 57...61 HRC
MOBEPXHOCTElN NONacTeil BbITSXKHbIX BEHTUNSTOPOB, OYMCTUTENE P max 0,050 | B0 2-m croe
30Mbl, KOHBENEPHbIX LLIHEKOB, Y3MOB YCTaHOBOK arfioMepupoBaHus S max0,050 | 61...65HRC
¥ T.Nn. Hannaensiemast NoBEPXHOCTb [10IHKHA GbITh XOPOLLIO OUMLLEHA g;-M6gnl?||§C

OT OKMCIOB, OKasuHbl, CMa3ku, kpackv 1 T.n. Jlydwme pesynsrarbl
nony4arTCcs Npu HannaBKe Ha MakcMMarbHbIX TOKax Oyrol cpen-
Hel onunHbl. Bo n3bexaHne obpa3zoBaHusi TPELLMH NpK HannaBke Ha
MacCVBHbIE AeTanu, PeKOMEHAYETCS MPUMEHATb NpeaBapUTENbHbIN
NoJorpeB U BbIAEPXKMBATE MOBBILLEHHYH MEXMNPOXOAHYO TeMnepa-
Typy, Bnnotb Ao 600°C. MNMocne Hannaekn Heobxoaumo obecnevnTb
MeaneHHoe oxnaxaeHue usnenust ao temnepatypbl 100°C. Mexa-
Hu4yeckas obpabaTbiBaeMOCTb HamnmnaBfeHHOro MeTasnna — TONbKO
abpasnBOM, CTOMKOCTb K abpa3nBHOMY M3HOCY OTNMYHasi, OKaruHo-
CTOMKOCTb OT/INYHAs, KOPPO3MOHHAsA CTOMKOCTb OYEHb XOpOoLUasi.
Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHNA Npu ceapke: 1, 2

Pexwumbl npokanku: 280-320°C, 2 yaca

TBepOocTb NoBepx-
HOCTMN B TPETHEM
croe Hannasku
nocre cBapku
(Temnepartypa
npegBapuTernb-

Horo nogorpesa u
MexXnpoxogHas TeM-
nepatypa ~600°C)
50...54 HRC

B Tpetbem cnoe
npn 800°C
41...45 HRC

ono6GpeHus HannaBneHHoro MeTanna
Xumuyeckum MexaHunyeckue
cocTtaB, % cBoOWCTBa
OK Tooltrode 50 (crapoe Ha3BaHue OK 85.58) EN 14700:EZFe3 |C 0,35 TeepgocTb no-
TvN NOKPLITUA — OCHOBHOE Mn 1,00 BEpXHOCT B 1-0Mm,
OnekTpoa, obecneunBaloLMii B Hannaske GbICTPOpeXyLLyto cTans, | DIN 8555: Si 1,10 2-om 1 3-em crioe
NpeaHasHadYeHHbIN AN Hannasku pabounx noepxHocTelt uHetpy- | £ S-UM-50-ST Cr 180 Hannaeku nocne
MeHTa, paboTaloLLEro B KOHTAKTE C HarpeTbiM U XonoaHbIM Mmare- | (YCNOBHO) Nb 0,80 cBapkv (Temnepary-
puanom. Hannaska MMeeT BbICOKYIO CTOWMKOCTb Mpu TemnepaTtype W 8,00 pa npeAsapuTens:-
HarpeBa 0 550°C Mpu 3HAUMTENbHBIX W3HALLMBAIOLWMX Harpy3kax. Co 0,80 HOro noforpesa un
Mcrnonb3yloTcs Ana HannaBku PEXyLLMX KPOMOK NE3BUA, HOXHUL, P max 0,030 MEXNPOXoAHas Tem-
BbIPYBHLIX LUTAMMOB, NMPEAHA3HaYEHHbIX AN PE3KN FoPsSYEro U Xo- S max0,030 | neparypa ~350°C)
noaHoro metanna. MNpUMeHsIeTcs Takke ANs HannaBKy Ha NOBEPX- 47...52 HRC
HOCTW Npecc-hopM AMA ropsSYEro NUTLS MIACTKa U anoMUHKS, 1
MaTpuL, 3KCTPY3nK antoMmnHueBbIX npodhunen. [na npegorepale-
HWS TPEeLLMH TeMnepaTypa NpeaBapUTEnLHOO MOOMPER U MEXNPO-
xofdHas Temnepartypa He JOormkHbI ObITb Huxke 200°C, a onTumansHo
~500°C. HannaeneHHbIn MeTann MOXeT ObiTb YNPOYHEH 3aKarnkon
¢ 1100-1150°C ¢ oxnaxgeHnem B Macno UM Ha Bo3gyxe C nocre-
AYIOLLIMM OTMYCKOM MMM OfHUM OTMYCKOM. PekprcTannmaaLyoHHbIi
OTXMWI Npon3BoAMTLCS Npu Temnepatype 850°C, ¢ mocnegyoLwym
CHWKeHMeM TemnepaTtypbl co ckopoctbio 10°C/yac go 650°C c
nocrnegyrLmmM oxnaxaeHmem Ha Bosgyxe. MexaHuueckas obpa-
6aTbiBaEMOCTb HaMMaBNeHHOro MeTanna — Tonbko abpasvBom,
CTOMKOCTb K abpa3viBHOMY M3HOCY XOpoLLUas, CTOMKOCTb K yAapPHbIM
Harpyskam y0BNETBOPUTENBHAS, XapONPOYHOCTL O4EHb XOPOLLAS.
Tok: ~/ = (+)
MpocTpaHCcTBEHHbIE NOnoXeHus npu ceapke: 1, 2, 3,4, 6
HanpspkeHune xonoctoro xoga: 70 B
Pexxumbl npokanku: 180-220°C, 2 yaca
OK Tooltrode 60 (ctapoe HazBaHue OK 85.65) EN 14700: E Fe 4 C 09 TBepaoCTb NoBEpPX-
TVN NOKPLITUSI — OCHOBHOE Mn 1,30 HOCTW B TPETLEM
SnekTpon, obecneunBaolMii B Hannaske nernposakHyto Momme- | DIN 8555: Si 1,50 CII0€ HanmnaBku
[IeHOM WHCTPYMEHTAmbHYI0 BbICTPOPEXyLLYI0 CTanb, npeaxasHa- | £ 4-UM-60-S Cr 4,50 nocne ceapku
YEHHbII NS HANMaBKM PaBouMx KPOMOK PExXyLLero MHCTpymewTa | (YCTIOBHO) Mo 7,50 (Temnepatypa
HOXHWLL, LUTAMMOB, (hpe3, NpeaHa3HauYeHHbIX ANst Pe3Kn XOMNO4HOMo W 1,80 npeasapuTenb-
MeTanna. MakcuManbHylo TBEpAOCTb HanmaBka npuobpertaeT no- vV 1,50 HOro noforpesa n
crle ABYKpaTHOMO OTnycka npu Temnepatype 550°C. [ns npenot- P max 0,030 | mexnpoxoaHas Tem-
S max 0,020 | nepatypa ~450°C)

BpalleHNs TPeLUMH, Temnepatypa npeaBapuTenbHOro nogorpesa
N MeXnpoxogHas Temnepatypa He JofmkHbl ObiTb Hke 300°C, a
ontumarnsHo 400-500°C. Hannaeky Takke MOXHO BbIMNOMHATb BXO-
NOJHYI0 KOPOTKMMM LuBaMu. TepMoobpaboTka: 3akanka c 1230-
1250°C c oxnaxaeHueM Ha Bo3gyxe + CcpefiHui ABYKPaTHbINA OTMyCK
c Bblaepxkon 525°C B TeueHne 1 yaca kaxagasi U oxnaxaeHnem Ha
BO3ayXxe. PekpucTannmnsaumoHHbIN OTXUM MPOU3BOAUTLCSA NPU TEM-
nepatype 750-775°C, B Te4eHUe 2-3 4acoB C NOCINeayLLMM OXIlax-
OeHvem Ha Bo3sgyxe. MexaHudeckas obpabaTbiBaeMoCTb Hannas-
NEHHOro MeTanna — Tonbko abpa3vBOM, CTOMKOCTb K abpasmBHOMY
M3HOCY XOpoLUasi, CTOMKOCTb K yAapHbIM Harpy3kam y[ooBIeTBOpU-
TenbHasi, XXaponpoYHOCTb YAOBMNETBOPUTENBbHAS.

Tok: ~/ = (+)

[pocTpaHCTBEHHbIE NOMNOXeHWs Npu ceapke: 1, 2, 3

HanpsikeHue xonoctoro xoga: 70 B

Pexumbl npokanku: 180-220°C, 2 yaca

59...61 HRC

TBepaoCTb NoBepx-

HOCTU Mocrie pekpu-
CTannmsauMoHHOro

oTxura

37...40 HRC

TeepaocCTb
NOBEPXHOCTM MNocre
3aKanku

65...67 HRC
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MapKa, TN NOKPbITUA, oNncaHue

Knaccudumkauum un

TunuyHbIe XapaKTepUCTUKMN

MapKa, TUN NOKPbITUA, onncaHune

Knaccudmkaumm n

Tunu4yHbIe XapaKkTepPUCTUKU

COKOWM MPOYHOCTBLI M TBEPOOCTLIO MPU BLICOKMUX TemnepaTtypax, a
TaKKe CTOMKOCTBIO K TENMOBbLIM yaapam 1 o6pasoBaHuio OKanuHbI.
[MoBepxHOCTV Nepen HannaBkow 3a4nLwaoTcs, ApobecTpyAaTca nnm
TpaBATcs. B HEKOTOPLIX Criydasx AOCTaToO4HO 06e3xnpuBaHme C Mno-
crnenyroLLen 3a4nMCTKON HepXaBetoLLen LweTkon. Hannaeka BbIMon-
HseTcs 6e3 nogorpesa M Npu MUHUMAIbHbBIX MEXNPOXOAHbIX TEM-
nepartypax. MexaHuyeckasi obpabaTbiBaeMOCTb HamnmaBneHHOro
MeTarnna xopoLuas, KOppO3MOHHasA CTOMKOCTb OTNIMYHAS, XXaponpoY-
HOCTb OTNINYHASA, OKaNMHOCTOMKOCTb OTIIMYHAsA, CTOMKOCTb K TPEHMIO
MeTarnna o Metans xopoLuas.

Tok: ~/ = (+)

MpocTpaHCTBEHHbIE NONOXEHNUs Npw ceapke: 1, 2

HanpspkeHune xonoctoro xoga: 70 B

Pexvmbl npokanku: 330-370°C, 2 yaca

opo6peHus HannaBsreHHOro MeTanna
Xumuyeckum MexaHunyeckue
cocTtaB, % cBoOWCTBa
OK NiCrMo-5 (ctapoe Ha3BaHue OK 92.35) ISO 14700: C 0,05 TeepaoCTb NoBepx-
TvN NOKPBLITUSA — PyTUNOBO-OCHOBHOE EZNi2 Mn 09 HOCTM Nocr1e CBapk
Bbicokonpon3BoanTENbHbIN 3NeKTpo ABONHOIO HasHayveHus. BTo- ) S'. 0,5 230...240 HB
PO — YNPOUHSIOLLAs HaNMaBKa LWTaMMoB Ans ropsuelt wramnosky, | DIN 8555: Ni 57,5
PaBouIX MOBEPXHOCTEN 1 PEXYLLMX KPOMOK MHCTpyMeHToB, pabo- | E 23-UM-250-CKT | Cr 15,5 TeepaocTs Hannas-
TalOLUYX NPU BLICOKUX TeMNepaTypax, KnanaHoB, AeTanel Hacocos, | (YCTIOBHO) Mo 16,4 NIEHHOTO MeTanna
KOBaHbIX MATPUL| 1 MATPULL, 3KCTPY3MOHHOTO NpeccoBaHus. Hannas- W 35 MOCNEe MEXaHN4eCcKo-
NeHHbI MeTann obnagaeT BbICOKOW MPOYHOCTBLIO U MOXET MofBep- Fe 55 ro ynpodHeHus
raTbCA MEXaHU4ecKoMy ynpouHeHuio. Crnae obrnafaer oueHb Bbi- g max gggg 40...45 HRC
max 0,

ono6peHus HannaBneHHOro MeTanna
Xumuyeckum MexaHu4eckue
cocTtaB, % CBOWCTBA
OK 13Mn (cTapoe Ha3BaHue OK 86.08) EN 14700: E Fe 9 c 1,10 TeepaocTb NoBepx-
TVN NOKPLITUS — OCHOBHOE Mn 13,0 HOCTM MOCrie CBapku
3nexTpon, oBecneumnBaloLLMil B Hannaeke cTanb Maadbunbaa, npea- | DIN 8559 Si 0,80 (6es npenpapuTent-
Ha3HaUYEHHbIA ANS BOCCTAHOBUTENbHON HaNMaBkv Manenmii us ava- | £ 7-UM-200-K P max 0,050 | Horo noporpesa,
NOMMUHbIX MApOK CTanel, paboTaloLMX B YCIIOBUSX MHTEHCUBHbIX | (YCTIOBHO) S max 0,010 | mexnpoxoaHas
yAapHbIX M CAABMMBAIOLLMX HArpy30K U yMEpeHHOro abpasvBHOTO Temneparypa
nsHoca. OCHOBHble 06MacTV MPYMEHeHU — OPOOUMbHbIE KNeLw, 100-150°C)
6una, 6poOHN 1 POMUKKU, KOHYCbl N KOpMyca POTOPHbIX OPOGWMOK. 180...200 HB
TpebyeMble 3KCMNyaTaLMOHHbIE CBOCTBA HAMMaBMeHHbIA MeTanm
npuoBpeTaeT Nocne onepauui MeXaHUY4ecKoro YNPOYHEHUs Wi TeepaocTb Hannas-
B NpoLiecce aKcrryaTaluum, Korga MoBEpXHOCTL MOABEpraeTcs UH- NéHHoro mertanna
TEHCMBHBLIM YAapHLIM Harpyskam. CrieflyeT NOMHUTL, YTO Hannas- MOCNE MEXaHN4ECKo-
NeHHasn UNK NNTas BbICOKOMAPTraHLIOBUCTAS CTarlb CKMOHHA K BbICO- ro ynpoyHeHus
KoTeMnepaTypHOM XPYMKOCTU U MOXET TPECHYTbL MPU YPe3MEepPHOM 44...48 HRC
Harpese. OBbIYHO NPY HannaBke AaHHLIMKM 3MeKTpofaM1 npeaga-
PUTENbLHbINA NOAOIrPEB HE UCTONb3YETCs, @ MEXNPOXOAHas Temnepa-
Typa He gormkHa npesbiwatb 200°C. Ecnn Hannaeka BbINOMNHAETCA
NPV HU3KNX TemnepaTypax OKpYXalolleil cpeabl, N3AenMe MOXHO
npeasaputensHo nogorpeTts Ao 50-100°C. MexaHnyeckas obpaba-
TbIBAEMOCTb HanmMaBneHHOro MeTanmna — Tornbko abpasneoM, CTom-
KOCTb K yAapHbIM Harpyakam OTNYHas, CTOKOCTb K abpasuBHOMY
M3HOCY YAOBNETBOPUTENbLHAS, CTONKOCTb K TPEHUIO MeTanna o Me-
Tann y[oBNeTBOPUTENbHAS.
Tok: ~/ = (+)
MpocTpaHCTBEHHbIE NONOXeHUst Npu ceapke: 1, 2, 3, 4, 6
HanpsikeHue xonoctoro xoaa: 70 B
Pexxmmbl npokanku: 180-220°C, 2 yaca
OK 14MnNi (ctapoe HazBaHue OK 86.28) EN 14700:EZFe9 |C 0,80 TBEepooCTb NoBepx-
TUN NOKPLITUS — OCHOBHOE Mn 14,0 HOCTW nocne ceapku
BbICOKOMPOU3BOANTENbHIN 3NnekTpor, obecrneunsarowmii 8 Hannas- | DIN 8595: Si =0,30 (6es npengapurent-
ke BbICOKOMAPraHLOBUCTYIO CTarlb, erpoBanHyio Hukenem. Mpeg- | £ 8-UM-200-K Ni 3,50 HOro noforpesa,
HasHauYeH NS BOCCTAHOBUTENbHOIM HaMNABKN M3AENMI U3 Maprak- | (YCTIOBHO) P max 0,030 | mexnpoxoaHas
LIOBUCTLIX CTareil, paboTaloLLmX B YCIIOBUSX UHTEHCUBHBIX YAapHbIX S max 0,020 remneparypa
Harpy3ok 1 yMepeHHOro abpasvBHOro MaHoca. HannasneHHbIit Me- 100-150°C)
160...200 HB

Tanmn MeHee CKITOHEH K OXPYNYMBAHUIO NMPU BbICOKMX Temnepatypax
1, KaK cneacTeue, k 06pasoBaHuMio TpeLmH B cpaBHeHMN ¢ OK 13Mn.
OcHOBHble 06MacTi NpUMeHeHUs:: BPOHM U PONUKKM APOBUNbHBLIX
yCTaHOBOK, Oynbao3epHble 3yObs Ans BCKPbITUS IPYHTA, KOHYCbl U
Kopryca pOTOpHbIX ApOBWMOK, 3eMnedepnarnbHble KOBLUM, KOHLbI 1
KPECTOBUHbI penbcoB 1 T.4. OgHako Bce paBHO criegyeT NMOMHUTD,
YTO BbICOKOMapraHLUOBKCTas CTarnb CKIOHHA K BbICOKOTEMMEepaTyp-
HOW XPYMKOCTU 1 MOXET TPECHYTb NpY YpeaMmepHoM Harpese. OBbly-
HO MpW HannaBKe AaHHbIMW 3NEeKTPoAaMV NpeaABapUTENbHbIA NOao-
rpeB He MCMOMb3yEeTCH, a MEXNPOXOAHas TeMrnepaTtypa He OOrmKHa
npesbiwaTtb 200°C. Hannagky ny4Lue BbINONHATbL HA KOPOTKOW Ayre
N MVYHMMATIbHBIX TOKaX, PEKOMEHA0BAHHbIX AN151 JaHHOTo AnameTpa
anekTpoaa. [Ins CHATUSA OCTaTOYHbIX HaMPSPKEHWUIA PEKOMEHOYETCS
BbIMOMHATL NMPOKOBKY [0 OCTbIBAHUSI HannaeneHHoro crnos. Mexa-
Hunyeckas obpabaTbiBaeMOCTb HamnnaeneHHOro MeTanna — TOSbKO
abpasnBOM, CTOMKOCTb K yAapHbIM Harpyskam OTiM4Hasi, CTOMKOCTb
K abpa3vBHOMY U3HOCY YOBIETBOPUTENbHAS, CTOMKOCTb K TPEHUIO
MeTanmna o MeTann yooBreTBOpUTENbHas.

Tok: ~/ = (+)

[MpocTpaHCTBEHHbIE NOMOXEHNA Npu ceapke: 1, 2

HanpsxeHune xonocTtoro xoga: 70 B

Pexwumbl npokanku: 330-370°C, 2 yaca

TBepoocTb Hannas-
NeHHoro mMetarnna
rnocrie MexaHn4ecKo-
ro YNpoYHEeHNs
42...46 HRC

9.2. [poBOSIOKM CMNIIOLLIHOIO CeYeHUs1 AN AYroBoM HanslaBKku B 3alUTHLIX rasax

nnaBAWMMCSAHA INIEKTPOAOM.
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CreayrowmnM MexaHUYeckUM YrpoYHEeHEM
TOPLEBLIX YNIOTHEHWUIA 3aNOPHON apmaTypbl
W cegen knanaHoB, paboTalolmx B KOHTaK-
Te C OTHOCUTENBHO arpeccuBHBLIMU cpedamm
npu NOBbILLEHHBLIX TemnepaTtypax. [Mposorno-
Ka Takke MOXXET NPUMEHSATLCS ANa Hannasku
nepexoaHbIX COEB NPU BbIMOMHEHUN YNPOY-
HAOLLEN HannmaBKK Ha TSHKENOo CBapvBaeMble
ctanu. MexaHu4yeckasi obpabaTbiBaeMoCTb
HamnnaBneHHOro MeTanfa o4YeHb Xopollas,
CTOMKOCTb K YAAPHbLIM Harpy3kam nocre me-
XaHWYeCcKoro YNpPO4YHEHMs O4eHb Xopoluas,
KOPPO3MOHHasi CTOMKOCTb O4YeHb XopoLlas,
OKanuHOCTOMKOCTb ~ XOpoluasi, CTOMKOCTb
K TPEHUIO MeTanna o MeTann rnocrie mexa-
HWYECKOro YMPOYHEHUS] O4YeHb XopoLlas.
CBapky npegnovtuTenbHee BbIMOMHATL Ha
o6opynoBaHUM, MOAAEPKUBAIOLLEM PEXUM
MIG-puls.

Bobinyckaemble auametpsl: 0,8; 1,0 n 1,2 mm

Mapka, onucaHue Knaccudumkauum n XumMmunueckum 3aWuTHbIN TunuyHble
opobpeHus cocTaB ras MexaHu4ecKue
NpPoBOJIOKU, % CcBOMCTBA
HansnaBneHHOro
MeTanna
OK Autrod 16.95 DIN 8555: C max0,20 M12 (98%Ar + | TeepaocTb NOBEPXHO-
BbICOKOMErMpoBaHHas CBapo4Has MPOBOMO- MSG 8-GZ-200- M_n 5,50-7,50 2%CO0,) cTv nocne cBapku (6e3
Ka [IBOVHOTO Ha3HauYeHus, obecreunpaloLLas CKNPZ (ycnoBHo) Si  0,60-1,20 unu npeaBapuTenbHOro
B HaMmaBMNeHHOM CI0e XPOMO-HUKEMNb-Map- Cr 17,0-20,0 M13 (98%Ar + | noporpesa, Mexnpo-
raHLOBMCTYIO BbLICOKONErMpoBaHHylo aycre- Ni- 7,0-10,0 2%0,) XoAHas remneparypa
HWUTHYIO CTanb. BTopoe — HarnaBka C ro- P max 0,030 <150°C)
S max 0,020 ~200 HB

TBepaocTb Hannae-
neHHoro mMeTanna
nocrne MexaHu4ecKoro
YNpOYHEHNS!

~400 HB
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Mapka, onucaHue Knaccudmkauum n Xnmunyeckum 3alKnTHbIN TunuyHble
onobpeHus cocTtaB ras MeXxaHu4ecKkue
npoBonoku, % cBoWCTBa
HannaBfeHHOro
MeTanna
OK Autrodur 58 G M DIN 8555: C 1,00-1,20 C1 TBEpaoCTb NoBepX-
(c'rapoe Ha3BaHue OK Autrod 1390) MSG 2-GZ-50-G Mn 1,80-2,20 (100% COZ) HOCTU B TpETbEM
OwmepnHeHHas npoBorioka, obecneyvrBatoLas (yenosHo) Si0,20-0,60 i o cnoe (6es npeasapv-
B HanmaBfIeHHOM CIi0€ HU3KOMEernpoBaHHyo C.r 1,70-1,90 M201 (80%Ar + | TensHoro noforpesa,
MapTEHCUTHYIO CTanb, nNpeaHa3HavYeHHas ;' ?n;f(’gggS 20%CO,) M:;KI‘IF;Oi(g};goag)TeMne-
AN HannaBKkM B 3alUTHbLIX rasax MnoBepx- S max 0’025 Pno)é?'le CBADKN
HocTel, paboTalolmMX B TSHKEMbIX YCIOBUAX ’ - pKu,
Npu MHTEHCUMBHOM abpasvBHOM M yAapHOM sawWnTHbIA ras C1
usHoce. PekomeHOyeTca AnA  Hanmasku ~58 HRC o
LLUKBOPHEW, MoJatoLMX LUHEKOB, MOOAoLLMX = nocne 10 409 cH
POIUKOB, KPOMOK PEeXYLLIero WHCTPyMEH- 4ac, 3alTHbIi ras C1
Ta, MYHCOHOB, MaTpuy W APYrux W3gernun, ~49 HRC o
noaBep>KEeHHbIX MHTEHCUBHOMY M3HoCy. Ecnn - nocne TO 559 cH
OCHOBHOM MaTepuarn CKMOHEH K XONOAHbIM 4ac, 3alTHoIi ras C1
TpewuHam, peKoMeHOyeTCH  BbIMOMHATb ~44 HRC R
npenBapuTenbHbIN NOAOrPEB NMPUMEPHO A0 - nocne TO 659 cn
200-300°C. HannaeneHHbIA MeTann MOX- 4ac, 3alUTHbIA ras C1
HO YMpOYHATb 3akankon: Harpes o 850°C, ~39 HRC
oxnaxpaeHve B macno. MexaHundyeckass 00- - nocne c?apkm,
pabaTbiBAaEMOCTb HanmaBfieHHOro MeTtanna 33”"'”TH3M ras M21
— TonbKo abpas3vBoM, yAapHbIM Harpyskam ~56 HR
XopoLuasi, CTOMKOCTb K abpasMBHOMY U3HOCY
0O4YeHb XopoLuasi.
Bobinyckaemble auametpsbl: 1,0 1 1,2 Mm
OK Autrodur 56 G M DIN 8555: C 0,40-0,50 C1 TBepaocTb noBepx-
(ctapoe HazBaHue OK Autrod 13.91) MSG 6-GZ-60-G Mn <0,80 (100% CO,) HOCTW B TPETLEM
OMenHeHHas MpoBONOKa, OGECTeunBalo- (ycnosHO) Si  2,70-3,30 unu . cnoe (6e3 npeaBapu-
Las B HanjaBfieHHOM CIio€ NernpoBaHHYHo gr ?2_18’840 2/I020/1 C(;Eg) fAr * T(zan:c:oonopéorpgsa,e
x 0, ) MeXnpoxoaHasa Temne-
MapTEHCUTHYI0 CTanb, npeaHa3HavYeHHasi S max 0030 2 parypa ~250°C)

ONsi HannaBkU B 3alUMTHBLIX rasax rnoBepx-
HOCTel, paboTaloLlmX B TSHKEMbIX YCIOBUSX
Npu MHTEHCUBHOM abpa3vBHOM M3HOCE U Mo-
BbILLEHHbIX TemnepaTypax. PekomeHayetcsi
ONsi HannaBKky NOAaKLWMX POSMKOB, KPOMOK
PEXYLLEro UHCTPYMEHTA, MYHCOHOB, MaTpuL,
WU OpYrUX W3Lenvi, NoABEPXKEHHbIX WUHTEH-
CVMBHOMY W3HOCY MpWU MOBbILUEHHbLIX TEMMe-
patypax. Ecnvn ocHoBHOW maTepuan CKNoHeH
K XONoAHbIM TpeLnHaMm, peKOMEHAYeTCs Bbl-
MONHSTL NpeaBapuUTenbHbIA NOAOrPeB Npu-
mMepHo Ao 200-300°C. HannaBneHHbIi Me-
Tann MOXHO YMNPOYHSATL 3aKankon: Harpes
no 1000-1050°C, oxnaxgeHue B Macno unm
obgyB c©xaTbim Bo3gyxoM. MexaHudeckas
obpabaTtbiBaeMOCTb HannaBneHHOro MeTan-
na — Tonbko abpasnBoM, CTOMKOCTb K abpa-
3MBHOMY WM3HOCY OTNMYHasA, KapornpoyHOCTb
XopoLuasi, OKanMHOCTONKOCTb XOpOLLas.

Bobinyckaemble aunametpsl: 1,0; 1,2 1 1,6 mm

- Mocne CBapkKu,
3aWmnTHbIN ra3 C1

~56 HRC

- nocne TO 400°C/1
yac, 3aWuTHbIN ras C1
~51 HRC

- nocne TO 550°C/1
yac, 3alWuTHbIN ras C1
~40 HRC

- nocne TO 650°C/1
yac, 3alWuTHbIN ras C1
~35 HRC

- Mocne CBapku,
3aWKnTHbIN ra3 M21
~55 HRC

Mapka, onucaHue Knaccudmkauymm n Xumunueckumn 3alUTHbIN TunnyHblie
opob6peHus cocTaB ras MexaHu4eckue
NpoBOSOKH, % cBOMCTBa
HannaBneHHoro
MeTanna
OK Autrod 312 DIN 8555: C max0,15 M12 (98%Ar + | TBepaoCTb NOBEPXHO-
BbiCOKONerMpoBaHHasi cBapo4Hasi MpOBOO- MSG 9-GZ-200-CZ Mn 1,40-2,20 2%CO0,) CTUW nocne ceapku
Ka [IBOVMHOrO Ha3HaueHs, obecneunpatolas | (YCIIOBHO) Si 0,30-0,65 vnu (6es npespapuTerns-
B HannaBlEHHOM CIIOE BbICOKOMErvipoBaH- Cr 29,5-31,5 M13 (98%Ar + | Horo noporpesa,
HYI0 ayCTEHUTHO-(PeppUTHYIO cTarb. BTopoe Ni  8,5-10,5 2%0,) MEXNpoXoAHasn remne-
— BOCCTAHOBWTENbHAs HannaBka Ten 3y- P max 0,030 patypa <150°C)
6beB LUecTepeH 1 3ybuaTthbix peek, Hannaeka S max 0,020 ~200 HB
penbLCoB M KaTKOB AN MeTannyprinyeckoro
NPOV3BOACTBA, WMHCTPYMEHTa [Af1si 3axBaTa
HarpeTbIX 3aroTOBOK, BbIPYOHbLIX MYHCOHOB U
MaTpuL, Ans TOHKOFO antoMUHKS U NnacTuka.
Takke MOXET MPUMEHSITbCS AN HannaBku
nepexoaHbIX CNOEB MNPW BbINOMHEHWUN YNPOY-
HSIOLLIE HaMnMaBky Ha TSXKero CBapyBaeMble
ctanu. MexaHuyeckas obpabaTblBaeMoCTb
HanmaBneHHOro MeTanna O4YeHb Xopoluasi,
KOPPO3MOHHasi CTOMKOCTb OYEHb XOopoLuasi,
OKamnmMHOCTOMKOCTb OTMIMYHAs, CTOWMKOCTb K
TPEHWIO MeTasnsa 0 MeTann o4eHb XopoLuasi.
CBapky npeanoyvTUTernibHee BbIMOMHSATL Ha
obopynoBaHUM, NOAAEPKUBAIOLLEM PEXUM
MIG-puls.
Boeinyckaemble auametpsl: 0,8; 1,0 1 1,2 mm
OK Autrodur 38 G M DIN 8555: C 0,65-0,75 C1 TBepAoCTb NoBepx-
(crapoe HazBaHue OK Autrod 13.89) MSG 2-GZ-350-P Mn 1,80-2,20 (100% CO,), HOCTU B TPETHEM
OMeaHEHHas NPOBOMNOKa, 0BECNEUNBAIOLLAS (ycnoBHO) Si  0,20-0,60 M201 (80%Ar + | crnoe (6e3 npeaBapu-
B HanfiaBlieHHOM Cnoe HU3KONernpoBaHHYo .?.r 0’?0_1’20 20%C0,) TENBLHOTO ToAorpeBa,
MapTeHCUTHylo  CTarb, MpefHa3HajeHHas PI 232'8’025 KI/IJ-!IM2 (98%Ar + npn;:;l;p;oi(gggoaé;emne-
ANA BOCCTAHOBUTENBHON 1 M3HOCOCTOMKON S max 0’025 2%C0.) " nocne ceapki
HanmaBKW B 3alLUUTHbLIX ra3ax NnoBepxHOCTEN, ’ 2 _ g
paboTatoLLmX B YCIOBUSIX UHTEHCUBHOTO Tpe- 3aLUMTHLI ra3 C1
HWS MeTanna o MeTann yMmepeHHoro abpa- ~360 HB i
3MBHOMO M3HOCa U OTHOCUTENIbHO BbICOKMX - nocrie TO 659 cr
yOoapHbIX Harpyskax. Hannaeka ctoiika Ao 4ac, sauwTHeIA ras C1
Temnepatyp ~550°C. Pekomenayetcst Ans ~300 HB
HanMnaBKW ryceHuu, /O penbCcoB U KpecTo- - rocne cn?apKM,
BWH, KOrec, POSiMKOB, LUKBOPHEN, 3ybbes sawwwTHbIi ras M21
KOBLUEN W [pYrMx 3NeMeHTOB 3emIepon- ~380 HB
HbIX MalUWH, WHCTPYMEHTa Tuna MNyHCOHOB
n matpuy n T.n. Ecnu ocHoBHoW martepuan
CKJIOHEH K XONOAHbIM TpeLynHam, pekoMeH-
OyeTcs BbINOMHATbL MNpeaBapuTesibHbIA Mo-
porpes npumepHo ao 250°C. MexaHnyeckas
obpabaTtbiBaeMOCTb HannaBneHHoro Mertarn-
na — TONbKO TBEPAOCMNSaBHbIM MHCTPYMEH-
TOM, CTOMKOCTb K TPEHUIO MeTarsna o metann
OYeHb Xopoluasi, CTOMKOCTb K yAapHbIM Ha-
rpy3kam o4yeHb XOpoLLas, CTOMKOCTb K abpa-
3MBHOMY M3HOCY XOpoLuasi.
Bbinyckaemble guametpsbl: 1,0 1 1,2 Mm
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9.3. NMpoBoONoOKKN NOPOLLUKOBbLIE ra3o3alMTHbIe U CaMO3allMTHbIe ANSA AYroBOW HanmaBKu

nnaBAWMMCH N1eKTPpo40M.

Mapka, TMn HanonHuTens, onucaHue Knaccudmkaummn | TunuyHble cBOMCTBa HannaBneHHOro metanna
n opobpeHns Xumuueckuin | 3awmTHbli | MexaHuyeckue
cocTaB, % ras cBoMCTBa
OK Tubrodur35G M EN 14700: TFe1 |C 0,20 C1 TBepaocTb
(cTapoe HasBaHue OK Tubrodur 15.40) Mn 1,40 (100% CO,) | noBepxHocTH B
Tun — pyTunosas DIN 8555: Si 1,00 TpeTbeM croe
MasoszalyTHas MOPOLLKOBas MPOBOMoKa, obecrnequ- MF 1-GF-350-P Cr 1,50 rocne ceapku
BaloLLas B HannaBneHHOM CIoe HU3KOMErmpoBaHHYH (yenos+o) (6es npensapu-
MapTEHCUTHYIO CTanb, NPefHa3Ha4YeHHas aAns BoccTa- TenbHoro noaorpe-
HOBWTEMbLHOM HannaBKW B LEXOBbIX YCIOBUSAX W3HO- Ba, MEXNPOXOAHAas
LLUEHHbIX MOBEPXHOCTEN, paboTalLwmx B YyCHOBUSX NH- :‘Z“ég?g?wpa
TEHCMBHOIO TPEHWS MeTanmna O MeTann fnpu BbICOKNX
KOHTaKTHbIX M YMEPEHHbIX yaapHbIX Harpyskax. lNpu- 320-400 HB
MEHSETCA ONSA YNPOYHSIOWEN HannaBkM KPaHOBLIX U
KOHBEeWepHbIX Konec, BarnoB, 3yObeB LWECTEPEH, OCEMN,
a Takke KaTKOB, LLUKBOPHEW WU ryCeHML, LUIaxTHbIX Tpak-
TopoB. MoOXeT NpuUMeHATbLCH ANs BOCCTAHOBIEHWS
pabounx NOBEPXHOCTEN MUTbLIX MOMOTOB 1 6un, a npu
BOCCTaHOBINEHMN 3yObeB KOBLUEW M 3KCKaABaTOpPOB €N
HannaensT Teno 3yba nepen ynpoyHsoLLen Hannas-
kon. Ecnn matepwan BoccTaHaBnvMBaemow JeTtanmu
MMeeT MOBbLILLEHHOE codepXaHue yrnepoaa, Heobxo-
OVMO BbINONHWTL NpeaBapuUTenbHBIV NOAOIPEB m3ge-
nvsa go 200°C npu C,,.>0,45 n go 350°C npu C,.>0,60
¢ obecnevyeHvem MeaneHHoro oxnaxaeHus. Hannaeky
peKkoMeHOyeTCA MO BO3MOXHOCTM BbIMOMHATL C none-
peyvHbIMK konebaHuamu ropenku. MexaHunyeckas 06-
pabaTbiBaeMOCTb HannaBneHHOro MeTanna xopotuas,
CTOVKOCTb K yAapHbIM Harpy3kam XopoLuas, CTOMKOCTb
K TPEHUIO MeTanna o MeTann oTnu4yHas.
Tok: = (+)
[MpocTpaHCTBEHHbIE NONOXEHMSA Npu cBapke: 1
Bbinyckaembin gnametp: 1,6 Mm
OK Tubrodur 35 0 M EN 14700: T Z Cc 0,15 HeT TeepaocTb
(ctapoe HazBaHue OK Tubrodur 15.43) Fe3 Mn 1,10 MOBEPXHOCTM B
Tun — oCHOBHaR Si 0,30 TpeTbeM croe
CamosalwuTHasa nopoLlkoBas NpPOBOMOKa, [AatoLias DIN 8555 Cr 1,00 rlocne ceapki
MapTEHCUTHBIN HannaBreHHbIN CMOW, NerMpoBaHHbIN MF1-350 Ni 2,20 (6es npensapy-
Cr, Ni n Mo. BenukonenHo nogxoguT A1 BbIMNOJHe- (yenosHo) Mo 0,50 TEMBHOrO NoAorpe-
Al 1,60 Ba, MeXnpoxoaHasi

HUSI PEMOHTHbIX U BOCCTaHOBUTENbHbIX paboT Heno-
CPEACTBEHHO Ha MecTe 3KcnryaTauun PeMOHTUpY-
eMblx n3genuin. OCHOBHOE Ha3HayeHwe — Hannaska
XKENe3HO4OPOXHbBIX U TPaMBalHbIX PErnbCOB U3 yrie-
pPOOMCTO-MapraHLUOoBUCTbIX cTanem, paboTtatLwmx B yc-
NOBUSAX BbICOKMX KOHTAKTHBIX Harpy3ok, a Takke Ans
YMPOYHSAOLLEN HannaBKu KPECTOBWH, OCTPSIKOB U KOH-
LUOB penbcoB. Hawunyywme pesynsrartbl NoryyarTcs
npv aBTOMaTU4YeCKON HanmaBke Cc NpumMeHeHnem 06o-
pyooBaHusa Tuna Railtrac BV1000. MexaHuyeckas o6-
pabaTbiBAEMOCTb HanfaBNeHHOro MeTanna xopoLuas,
CTOWKOCTb K yAapHbIM Harpy3kam XopoLuas, CTOMKOCTb
K TPEHWUIO MeTanna o MeTans OTNnYHasl.

Tok: = (+)

MpocTpaHCTBEHHLIE NONOXEHMS Npu cBapke: 1
Bobinyckaembii anametp: 1,2 n 1,6 mm

Temneparypa
<200°C)
30-40 HRC

Mapka, TMn HanonHuUTens, onucaHue Knaccudukaumm | TunuyHble cBOMCTBa HannaBneHHOro meTanna
W opoGpeHus Xumnyeckn | 3aWUTHbIA MexaHu4yeckue
cocTas, % ras CBOMCTBA
OK Tubrodur 200 O D EN 14700: TFe10 |C <0,15 HeT TBepaocTb
(ctapoe HazBaHue OK Tubrodur 14.71) Mn 5,50 NoBEPXHOCTH
Tun — pyTunosas DIN 8555: Si 1,00 rnocne ceapku
Camo3salyTHas MopoLUKoBas NpoBoOnoka ¢ Heboslb- MP 8-GF-200- C!' 19,0 (6es npensapu-
LWMM  coAepXaHMeM  LUnakoobpasyowmx — KoMmMo- CKPZ (ycnosro) Ni- 9,00 TenkHoro noaorpe-
HeHTOB, obecnedvBaloLLlas B HannaefieHHOM CIloe Ba, MEXNpoxoaHas
MEXaHUYECKN YMPOYHSEMYIO XPOMO-HUKENb-MapraH- Li“ggfg?wpa
LIOBUCTYIO BbICOKOINErMPOBaHHYI0 ayCTEHUTHYIO CTarb,
npegHa3HavyeHHas 4ns BOCCTAHOBUTENbHOW HannaBku ~200 HB
X/A KpecToBUH U KOHTppenbcoB M3 13% Mn crtanewn
M HannaekuW MepPexXoaHbIX COEB MpPU  BbIMNONIHEHUN Teeppocte
YNPOYHSOLLEN HaNMaBKM Ha TSXKENO CBapUBaEMble HarnasrneHHoro
ctanu. MNMpumeHsieTcs Takke Anst npuBapku 6e3 npea- MeTarna rocne
BapuTENbHOrO MoJorpeBa ne3Buid CKpebKoB, 3yObeB MEXaHIHECKoro
KOBLLUEW 3KCKaBaTOpPOB, HamnmnaekuM C MOCNeayLMM YNPOHHEHMS
MEXaHUYECKUM YNPOYHEHNEM TOPLEBbLIX YMNIOTHEHUIA ~400 HB
3arnopHON apmatypbl 1 ceen knanaHoB, paboTaroLumx
B KOHTaKTE C OTHOCUTENbHO arpeccuBHLIMU cpeaamu
npy Temnepatypax go 600°C m T.n. MexaHudeckas
06pabaTbiBaeMOCTb HannaBfeHHOr0 MeTanna O4YeHb
XopoLuasi, CTOMKOCTb K yAapHbIM Harpy3kam nocre me-
XaHUYECKOrO YNPOYHEHUS OYEHb XOpoLUasi, KOpPpPOo3u-
OHHas CTOMKOCTb O4YEHb XOPOLLAsi, OKaNMHOCTOMKOCTb
XopoLuasi, CTOMKOCTb K TPEHUIO MeTarna o MeTans no-
Crne MexaHW4YecKoro yNnpoYHEHUs: O4eHb XOpoLuasi.
Tok: = (+)
MpocTpaHCTBEHHLIE NOMOXEHUS NpU cBapke: 1
Bbinyckaembii gnametp: 1,6 n 2,4 mm
OK Tubrodur300 M EN 14700: T Z cC 0,12 HeT TBepaocTb
(ctapoe HazBaHue OK Tubrodur 15.41) Fe 1 Mn 1,40 MOBEPXHOCTY B
TV — OCHOBHAA Si 0,40 TpeTbem croe
Camo3awmTHas nopoLlKoBas MPOBOMOKa, AakLas DIN 8555 Cr 340 flocne ceapkut
MapTEHCUTHbIV HamnmnasfieHHbIA CroW, NermpoBaHHbIi MF1-GF-300-P Al 140 (6es npensapu-
Cr n Mn. BenukonenHo noaxoauT AONSt BbIMNOMHEHUS (yenosHo) TenbHOTO noAorpe-
PEMOHTHbIX Y BOCCTAHOBUTEMbHbLIX paboT Henocpea- Ba, MEXNpoOXoAHas
CTBEHHO Ha MeCTe 3KCMlyaTauuu PeMOHTMPyeMblx Lez“ggfg?wpa
nagenuin. OCHOBHOE Has3Ha4YeHne — HannaekKa Xenes-
HOOOPOXHbIX U TPamMBalHbIX PENbCOB M3 Yrnepoau- 28-36 HRC
CTO-MapraHLOoBMCTbIX CTaneu, a Takke Ans BOCCTaHOB-
TNIEHVS1 KPECTOBUH U OCTPSIKOB Mepen YNPOYHSALEN
HannaBkon. Haunydwuve pesyneratbl MNOMyYyakTcs
npv aBTOMaTU4YECKON Hanmnaeke ¢ NpuMeHeHnem 06o-
pyooBaHust Tuna Railtrac BV1000. Kpome Toro, aaH-
Has NpPOBOJSIOKA NMPUMEHSIETCS OIS HannaBku Barnos,
oceW, LUKBOPHEW, KOHBEVNEPHbIX POMMKOB 1 KOMEeC U T.M.
PekomeHnayemble TemnepaTypbl nNpeaBapuUTErbHOrO
noJorpeBa npu BbIMNONTHEHUM BOCCTAHOBUTENbHOW Ha-
NnaBKN PenbCoB:
knacca 700A (min 0 =700 MMMa)........ 350°C
knacca 900A (min 0_=900 MMa)........ 400°C
knacca 1100A (min 0,=1100 MIa).....450°C
HannaBky pekomMeHOyeTcsi MO BO3MOXHOCTW BbIMOI-
HSTb C MonepeYHbIMK konebaHusiMu ropenku. MexaHu-
Yyeckasd obpabaTbiBaeMOCTb HannaBneHHOro Meranna
XOpoLuasi, CTOMKOCTb K yAapHbIM Harpy3kam xopoluasi,
CTOWKOCTb K TPEHWIO MeTarnmna o MeTarns OTNnYHas.
Tok: = (+)
MpocTpaHCTBEHHbIE NOMOXEHUSA Npu cBapke: 1
Beinyckaembin guametp: 1,6 Mm
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Mapka, TMn HanonHuWTens, onucaHue Knaccudumkaumm | TunuyHble cBOMCTBa HannaBneHHOro meTanna
n onobpeHns Xumunueckuin | 3awmTHLIN | MexaHuueckue
cocTaB, % ras cBoONCTBa

OK Tubrodur 40 O M EN 14700: T Z C 0,15 HeT TeepaocTb
(ctapoe HazBaHue OK Tubrodur 15.42) Fe 2 Mn 1,50 MOBEPXHOCTN B
Tvn — oCHOBHaS Si 0,60 TpeTbeM crnoe
Camo3awmTHas nopoLlkoBas MpoBoOfioka, obecrne- DIN 8555: C.’ 4,50 riocne ceapki
yMBalollas B HamnnaeMeHHOM CIlioe ervpoBaHHyo MF 1-GF-400 Ni 0,50 (663 npensapu-
MapTEHCUTHYIO CTanb, NpPefHasHayYeHHas Ans W3HO- (ycnosHo) Mo 0,50 TenbHoro noaorpe-
COCTOWKOW Hamnmnaekn B MOMEBbIX YCMOBMAX NOBEpPX- Al 1,50 Ba, MEXNpoxoaHas
HocTen, paboTalLwmx B YCOBUAX MHTEHCUBHOMO Tpe- Lezl\ggfgaTypa
HWS MeTanna O MeTans, yMepeHHbIX abpasmBHOMoO 1 )
yaapHoro u3Hoca. lNMpumeHsaeTca ons ynpouyHsiioLlen 350-450 HB
HannaBKkyM MOBEPXHOCTEW KpPaHOBbIX KOrec, 3BEHbEB
ryceHuu, porvKOB ANSA nogayv MeTannonpokara, Ko-
1nec 1 poNMKOB NEHTOYHbIX KOHBENEPOB, KOMNec, ponu-
KOB U1 LUKBOPHEWN LUaXTHbIX TpakTopoB. MexaHuyeckas
ob6pabaTtbiBaeMOCTb HannaBneHHoro metanna — TBep-
AOCNNaBHbIM WMHCTPYMEHTaM, CTOMKOCTb K TPEHMIO
MeTanna o Metann OTNnYHas, CTOMKOCTb K yAapHbIM
Harpyskam xXopoLuas, CTOMKOCTb K abpa3nBHOMY M3HO-
Cy xopouuas.
Tok: = (+)
MpocTpaHCTBEHHbIE NOMOXEHUSA Npu cBapke: 1
Beinyckaembin guametp: 1,6 Mm
OK Tubrodur 53 G M EN 14700: TFe3 |C 0,40 C1 TeepaocTb
(ctapoe HazBaHue OK Tubrodur 15.84) Mn 1,10 (100% CO,) | noBepxHocTH
Tun — MeTanonopowKosas DIN 8555: Si 1,10 nocre ceapku
la3o03alwmTHas MeTanonopoLLKoBas MpoBosioka, obe- MF3-50-ST Cr 180 (Temneparypa
crneymBaloLlas HanmnaeneHHbIA Cron, Co CBOMCTBaMu (yenoso) W 8,00 npeasapuTenb-
6bicTpopexyLen ctanu. [Nposonoka npegHasHaveHa Co 2,00 Horo rojorpesa
ANA HannaBkn pabounx NOBEpPXHOCTEN MHCTPYMEHTa, Mo 0,40 1 MEXNPOXOAHAA
paboTaloLlero B KOHTaKTe C HarpeTbiM MaTepuarnom. V. 040 Iegl\ggfg?wpa
Hannaeka nmeeT BbICOKYIO CTOMKOCTb Npu Temnepa- 50 . 55 HRC

Type HarpeBa o 550°C npu 3Ha4MTENbHbIX U3HALLIK-
BaloLLMX Harpyskax. Micnonb3ayoTcs onsg Hannasku pe-
XKYLLMX KPOMOK N1€3BUIA, HOXHUL, BbIPYOHbIX LLUTAaMMOB,
npefHasHa4YeHHbIX ONs PEe3KM ropsiyero U XornogHoro
MeTanna, a Takke paboynx NOBEpPXHOCTEN LUTaMMOB
ans ropsyent obbemHor wTaMnoBku. MexaHu4yeckast
obpabaTtbiBaeMOCTb HamnnaBneHHOro MeTasnna — Tonb-
KO abpa3vBOM, CTOMKOCTb K TPEHUIO MeTanna o Me-
Tann xopollasi, CTOMKOCTb K abpasvBHOMY W3HOCY
XopoLLuasi, CTOMKOCTb K BbICOKMM TeMnepaTypam O4eHb
xopoLuasi.

MpocTpaHCTBEHHbIE MONOXEHMS Npu cBapke: 1
Bobinyckaembii anametp: 1,6 mm

Mapka, TMn HanonHuTens, onucaHue Knaccudmkaummn | TunuyHble cBOMCTBa HannaBneHHOro metanna
n opobpeHns Xumuueckuin | 3awmTHbli | MexaHuyeckue
cocTaB, % ras cBoMCTBa

OK Tubrodur 55 0 A EN 14700: T Z C 3,50 HeT TBepoocTb
(ctapoe HazBaHue OK Tubrodur 14.70) Fe 14 Mn 0,90 MOBEPXHOCTM
TN — OCHOBHas Si 0,50 B TPETbEM Crloe
CamosalyUTHasi MopoLUKOBasi MPOBOSioka C HeBorb- IE)/Illi\l 18055GSF: 55.GT7 &r 2158 Harnasku
MM coaepXaHueM Luakoo6pasytowmnx KOMMOHEH- el VO 0’40 né)cne cBapku
TOB, ofecneyrBaoLLas B HaMmMasneHHoM crioe aycre- (yenos+o) P max0.030 (Teiiﬂgifﬁizg;pe
HUTHYIO MaTpuLy HacbilleHHylo kapbugamu xpoma, S max 0030 B2, MEXTPOXOTHAS

npegHasHavyeHHas aAns BbIMOMIHEHUS WM3HOCOCTOMKOWN
Hannaeku Ha NOBEPXHOCTMW, paboTalLime B yCroBmsX
WHTEHCUBHOrO abpasuBHOro wusHoca. [lpumeHsieTca
ONA HannaeKyM TOMKAWLMX MOBEPXHOCTEN JonaTok
MWKCEPOB, LUHEKOB, paboymx KPOMOK CKpebKOB, KOB-
Wwen u T.n. paboTarLmnx B KOHTAKTe C FPyHTOM, yriem
unu pygon. Ha HannaeneHHOW MOBEPXHOCTU MOryT
Habnogatbca HebonmbluMe TpeLlMHbl, He OKa3blBak-
LMe BMUSIHNUS Ha ee U3HOCOCTOMKOCTb. MexaHuyeckas
obpabaTtbiBaeMOCTb HaMnnaBneHHOro MeTanmna — Tomb-
KO abpasvBOM, CTOMKOCTb K abpasMBHOMY M3HOCY OT-
NYHasA, XKapomnpPOYHOCTb OYEHb XOpOLUas, OKanuHO-
CTOMKOCTb OY€Hb XOpoLUasi, KOPPO3MOHHAA CTOMKOCTb
YAOBNETBOPUTENbHAS.

Tok: = (+)

[MpocTpaHCTBEHHbIE NONOXEHWSA Npy cBapke: 1
Bbinyckaembin gnametp: 1,6 Mm

Temneparypa
<150°C)
50...60 HRC
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OK Tubrodur 58 O/G M
(ctapoe Ha3BaHue OK Tubrodur 15.52)

Tun — pyTunosas

MopolkoBas npoBonoka, obecnednBatowass B Ha-
NNaBMeHHOM CIOE JIErMPOBaHHY0 MapTEHCUTHYH
cTanb, npegHasHayeHHas Ansi BbIMNOMIHEHMST W3HOCO-
CTOWKOWM HamnnaBKu, Kak 0e3 razoBon 3alluTbl, Tak U B
3awmtHoM rase C1 (100% CO,) nosepxHocTen, pabo-
TalLWMX B YCIOBUSX MHTEHCMBHOrO abpasvnBHOrO M3-
HOCa 1 yMepEeHHbIX yAapHbIX Harpy3kax. MNpumeHsercs
0N HannaBKM TOMKaKLWMX MOBEPXHOCTEN fonaTok
M KOpPMyCOB MUWKCEPOB, MOAAOLMX LIHEKOB, 3yObeB
KPOMOK KOBLLEN, ne3Buii Oynbao3epHbIX CKpebKkoB, a
TakkKe YNPOYHEHNS KOMNbLIEBbLIX KaHABOK Mo KOMMpec-
CMOHHbIE€ U MacrioCbeMHbIe KorbLa NopLUHeN au3erb-
HbIX ABuratenen. MexaHudveckas obpabaTbiBaemMoTb
HannaBreHHOro meTanna — Tonbko abpa3nBoM, CTON-
KOCTb K TPEHWUI0 MeTasnna o MeTansn OYeHb Xopoluas,
CTOMKOCTb K abpasvMBHOMY W3HOCY OTMM4YHas, CTOW-
KOCTb K yAapHbIM Harpy3kam yooBNeTBOPUTENbHAS.
Tok: = (+)

MpocTpaHCTBEHHLIE NONOXEHMS Npu cBapke: 1
Bobinyckaembin gnametp: 1,6 Mm

EN 14700: T Fe 6

DIN 8555:
MF 6-GF-55-GP
(ycrnoBHO)

6e3 rasosoW
3aLnThI

C 0,40
Mn 1,20
Si 0,30
Cr 5,00
Mo 1,20
Al 0,60

HeT
mnn C1
(100% CO,)

TBepoocTb
NMOBEPXHOCTU

B TPETLEM Crl0€
rocne cBapku

(6e3 npengapu-
TENnbHOro noporpe-
Ba, MEXNPOXOAHast
Temneparypa
<150°C)

52-58 HRC
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MapKa, TUN HanonHuTensd, onncaHue

Knaccudmkauum
1 ogobpeHus

TunuyHble CBOMCTBA HanJsiaBfieHHOro meTanna

Mapka, TMn HanonHuWTens, onucaHue Knaccudumkaumm | TunuyHble cBOMCTBa HannaBneHHOro meTanna
W opobpenus Xumuueckuin | 3awmTHbin | MexaHuuyeckue
cocTaB, % ras cBoONCTBa

OK Tubrodur 60 G M EN 14700: T Z cC 0,70 C1 TBeppocTb
(cTapoe HazBaHue OK Tubrodur 15.50) Fe2 Mn 0,80 (100% CO,) | nosepxHOCTH
Tun — meTanonopowkoBas ) Si 080 B TPETLEM CTIOE
laso3almTHas mMeTanonopoLLKoBas NPoBOroka, obe- DIN 8555 Cr 550 fiocne ceapki
crneymBaloLLas B HarmnasieHHOM Croe MapTEeHCUTHYHO MF6-55-GP Mo 1,00 (6es npensapu-
MaTpuLy, YNpPOYHEHHY Kapbugamu xpoma, npegHa- (ycnosHo) TENLHOTO NoAorpe-
3HaYeHHas ANs YNPOYHSIIOWEN HannaBku B LEXOBbIX Ba, MEXNpOXOAHas
yCrnoBMAX MOBEPXHOCTEW, paboTalolmx B YCNOBUSX Le;ggfgawpa
WHTEHCMBHOIO abpasvMBHOIO M3HOCa U OTHOCUTEMb- )
HO BBICOKMX yAapHbIX Harpyskax. [MpumMeHsieTcs ans 56-61 HRC
yrNpoYHAoLWen HannaBkn paboymx noBepxHOCTEWN
APOOUINBHBIX Y MENbHUYHBIX MOOTOB, CENbCKOXO35M-
CTBEHHOTO, MsiconepepabaTbiBaoLlero 1 aepesoobpa-
0aTbiBalOLLEro MHCTPYMEHTA, KOBLLEN 3eMredepnanok
N cKpebkoBbIX KOHBeNepoB. He pekomeHayeTcs Bbl-
NornHATL Hannaeky 6onee 4Yem B Tpy cnos. Ecnv nsHoc
NOBEPXHOCTU OYeHb BOMbLLIOW, BOCCTaHOBNEHNE HEOO-
XOOMMO BbINONHATE Gonee BA3KMMU mMaTepuanamu, a
3aTeM ynpouyHsTb noBepxHocTb OK Tubrodur 60 G M.
MexaHnyeckass o6pabaTbiBaeMOCTb HamnnaBrneHHOro
MeTanna — Tonbko abpasvBoM, CTOWKOCTb K yAapHbIM
Harpyskam XopoLuas, CTOMKOCTb K abpa3vBHOMY W3HO-
Cy OTnMYHas.
Tok: = (+)
MpocTpaHCTBEHHBbIE NOMOXEHUSA Npu cBapke: 1
Bbinyckaembii guametp: 1,2 n 1,6 mm
OK Tubrodur 13Mn O/G EN 14700: T Z 6e3 rasoBon HeT TBepnocTb
(cTapoe HazBaHue OK Tubrodur 15.60) Fe9 3aunTel nnm C1 noBepxHOCTH
Tun — pyTunosas Cc 1080 (100% CO,) | nocne csapku
CamosawmTHas nopoLukoBas npoBosioka, obecneyu- DIN 8555 Mn 12,5 (6es npensapy-
BaloLlas B HammaBKe ayCTEHUTHYIO MapraHLOBUCTYHO MF 6-GF-200-KP S'. 0.60 TEJBHOTO NoAorpe-
cTanb, obnagarLLyo JOCTATOMHO BbICOKOW CTOWMKO- (ycrosHo) Ni- 3,00 Ba, MEXMNpOXOAHas
CTbl0 K 06pa3oBaHMIo TPELLVMH, NpeAHa3Ha4YeHHas ans Al 0,50 TeMHepaoTypa
BbIMOMTHEHNS BOCCTAHOBUTENBHON HannaBkn 6e3 raso- 100-150°C)
BOW 3alUuTbl, n3genuii n3 13% mapraHUOBUCTON cTa- 190...240 HB
1, paboTalLyx B YCOBUSAX NHTEHCUBHbBIX YAapHbIX
Harpysok. MoxeT Takke NpyMeHATbCS B KOMBMHaLmm TBepaocte
¢ 3awuTHbIM razom C1 (100% CO,). MNocne Hannasku HarnasnexHoro
obpabaTbiBaemas NMOBEPXHOCTb AOMKHA nogsepratb- merarna nocne
€Sl MEXaHN4eCKOMY YNpoyHeHuto (Hakneny). MNMprmeHs- yﬁg::::smcgoro
eTCcs AN BOCCTAHOBUTENBHON HanmaBkn SpobumbHbIX 2050 HRC

NAUT 1 PONUKoB, Bynbao3epHbIX 3yObeB A BCKPbITUS
rpyHTa, KOHYCOB Y KOPMYCOB POTOPHbIX 4POOUNOK U T.A.
OpHako cnefyet NOMHUTbL, YTO HaMaBneHHas Unm nu-
Tas BbICOKOMapraHLoBMCTas CTallb CKITOHHA K BbICO-
KOTemMnepaTypHOW XPYMNKOCTU U MOXET TPecHyTb npu
ype3mepHoM Harpese. OBbIYHO NpY HannaBke gaHHOM
NPOBOJIOKON NpeaBapUTENbHbIA NOLOINPEB HE UCMOSb-
3yeTcs, a MEXNpPOoXoAHas Temnepatypa He [OrMKHa
npesbiwatb 200°C. Ecnn Hannaska BbINOMHAETCS MpK
HU3KNX TEMMepaTypax OKpyXatloLlen cpeabl, u3genve
MOXHO MpegBaputenbHo nogorpets Ao 50-100°C.
MexaHuyeckass obpabaTbiBAaeMOCTb HannaBieHHOro
MeTanna — Tonbko abpas3vBoM, CTOMKOCTb K yAapHbIM
Harpyskam OTnM4Hasi, CTOMKOCTb k abpa3uBHOMY N3HO-
Cy yOOBMNETBOpUTENbHAs, CTOMKOCTb K TPEHUIO MeTar-
na o MeTann yooBneTBopUTENbHas.

Tok: = (+)

MpocTpaHCTBEHHbIE MONOXEHMS NpK cBapke: 1
Beinyckaembin gnameTp: 1,6 n 2,4 Mm

OK Tubrodur 15CrMn O/G
(ctapoe HaszBaHue OK Tubrodur 15.65)

Tun — pyTunosas

Camo3awntHass nopoLlkoBasd MNpoBonoka, obecne-
yMBalLas B HannaBke MapTEHCUTHO-ayCTEHWUTHYHO
MapraHLoBUCTYI0 CTanb, NpegHasHavyeHHas Ans Bbl-
MONHEHNsi BOCCTAHOBMTENBbHOW Hannasky 6e3 ra3oBon
3awWmThl, n3genui, paboTallmx B yCNOBUSX TPEHUS
MeTanna o MeTans, UHTEHCUBHbLIX YAAPHbIX Harpy3ok
N yMepeHHOro abpasmBHOro msHoca. MoxeT Takke
NPUMEHATBCA B KOMOMHauUuMM ¢ 3awuTHbIM ra3om C1
(100% CO,). MNocne Hannaskn obpabaTteiBaemas mno-
BEPXHOCTb [OIMKHa MNOABepraTbCA MexaHW4YecKomy
ynpoyHeHuto (Hakneny). HannaeBka MOXeT ocyLiecT-
BMATLCA KaK Ha YrnepoancTbie U HU3KOMernpoBaHHbIe
ctanu, Tak n Ha 13% Mn cTanu, a Takke Ha cTanm ¢
OrpaHNYeHHoOW cBapvBaeMocTbio (He TpebyeT npen-
BapuTenbHoro nogorpesa). OcHOBHble obnactu npu-
MEeHeHUs: ApobunbHble knewm, 6una, 6poHn, ponukn
OpOOUNbHBIX YCTAaHOBOK, YMPOYHSIOLWAA Hannaska
KPECTOBWH, OCTPSIKOB U KOHLIOB pernbcoB. OBbIMHO npu
HannaeKe AaHHOW NPOBOIOKON NpeABapuTenbHbIN No-
[OrpeB He UCMONb3yeTCs, a MEeXNPOXo4Hasi Temnepa-
Typa He pgormkHa npesblwath 200°C. Ecnu HannaBka
BbIMOMHAETCH NPW HU3KUX TEMNepaTypax OKpy>KatoLLen
cpedbl, n3genvie MOXHO npeaBapuTenbHO MOJOorpeTh
po 50-100°C. MexaHuyeckasa obpabaTbiBaemMoCTb
HannaefieHHOro meTanna — Tonbko abpas3veoM, CTON-
KOCTb K yAapHbIM Harpyskam OTfM4YHasi, CTOMKOCTb K
abpa3vBHOMY W3HOCY YAOBMETBOPUTENbHASA, CTON-
KOCTb K TPEHMIO MeTanna O MeTann OYeHb XOopoluasi,
KOPPO3NOHHas CTOMKOCTb OYEHb XOpOLLas.

Tok: = (+)

[MpocTpaHCTBEHHbIE NONOXEHMSA Npy cBapke: 1
Bbinyckaembin gnametp: 1,6 Mm

EN 14700: T Fe 9

DIN 8555:
MF 7-GF-250-
GKPR (ycnoBHo)

FILARC PZ6166

Tun — meTanonopolikoBas

la3o3awmTHas MnopoLLKOBas MPOBOSIOKA [BOWMHOMO
HasHayeHus. Bropoe — Hannaeka B aproHOBbIX CMe-
CAX C BbICOKMM COAEPXaHWEM aproHa KOpPpPO3VNOHHO-
CTOMKMX (hbeppuTo-MapTeHCUTHbIX crioeB Tuna 12%
Cr-4,5% Ni-0,5% Mo cTOMKMX K KaBUTaLMOHHOWN 3p0-
3un. OCHOBHOW 0bnacTblo ee NMpUMEHEHUS ABMSETCA
PEMOHT KONec KOBLUOBbIX TypbuH [anToHa n pagu-
anbHo-oceBbI TypbuH ®PpaHcuca, a Takke Opyrux
KOMMOHEHTOB rnapoTypbuH. MexaHudeckaa ob6pa-
6aTbiBaEMOCTb HanmnaBreHHOro MeTanna Xxopoluas,
CTOWMKOCTb K KBUTAHLMOHHOMY U3HOCY OTNMYHAs, KOp-
PO3MOHHAas CTOMKOCTb OTNMYHas.

Tok: = (+)

[MpoCTpaHCTBEHHbIE MNOMNOXEHWSA NPY CBApPKE:

1, 2 (3, 4, 6 ycnoBHO)

Bobinyckaembin gnametp: 1,2 Mm

EN 14700: T Fe 7

XuMmunyeckumn | 3awWmUTHLINA MexaHunyeckue
cocTaB, % ras cBoMCTBa

06e3 rasoBol HeT TBepaocTb

3aWmThI vnn C1 NOBEPXHOCTU

Cc 0,30 (100% CO,) | nocne ceapku

Mn 13,5 (6e3 npengapu-

Si 0,60 TenbHOro nogorpe-

Cr 155 Ba, MEXNPOXoAHast

Ni 1,80 Temnepatypa

Mo 1,20 100-150°C)

vV 0,60 190...240 HB
TeBepaocTb
HannaeneHHOro
MeTanna nocne
MEeXaHN4YeCcKoro
YNPOYHEHNS
40...50 HRC

C max0,03 M12 TBepoocTb

Mn 1,20 (98%Ar + NoBEPXHOCTU

Si 0,70 2%CO0,) nocrne ceapku

Cr 13,0 unu (6e3 npengapu-

Ni 4,50 M13 TenbHOro nogorpe-

Mo 0,50 (98%Ar + Ba, MexXnpoxoaHas

P max0,025 |2%0,) Temneparypa

S max 0,025 100-150°C)
350...390 HB
Mocne Tepmoobpa-
6oT1kn 580-600°C,
8 vac
250...280 HB
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pabaTbiBaeMOCTb HammaBfneHHOro MeTanna — TOMbKo
abpasnBoM, KOPPO3MOHHAs CTOMKOCTb OYEHb XOpO-
Lwas, OKanMHOCTOMKOCTb OYEHb XOpOoLUasi, XKaponpoy-
HOCTb XOpOLUas, CTOMKOCTb K TPEHWUIO MeTanmna o Me-
Tann xopotuas.

Tok: = (+)

MpocTpaHCTBEHHbIE NOMOXEHUSA Npu cBapke: 1
Beinyckaembin guametp: 1,6 Mm

Mapka, TMn HanonHuWTens, onucaHue Knaccudumkaumm | TunuyHble cBOMCTBa HannaBneHHOro meTanna
W opobpenus Xumuueckuin | 3awmTHbin | MexaHuuyeckue
cocTaB, % ras cBoONCTBa
OK Tubrodur 13Cr G EN 14700: T Z C 0,20 C1 TBeppocTb
(cTapoe HazBaHue OK Tubrodur 15.73) Fe7 Mn 1,20 (100% CO,) | nosepxHoOCTH B
Si 0,40 M21 TPeTbEM croe
Tun — meTanonopowkoBas . ‘ o
lasos3awwmTHas nopoLuKkoBasi MpPoOBOroKa, obecrneyn- “DAIP 58‘?;5’ '45 RTZ (,ir ;358 (2%9,//"(?‘(;+ nocne ceapkv (6e3
BalOlWass B HannasneHHoM crioe 13% XpoMmucTyio el MI 150 6CO,) npeaBsapuTere-
BbICOKONErMpoOBaHHY0 KOPPO3MOHHOCTOWMKYO MapTeH- (ycnosHo) VO 0‘23 HOro noporpesa,
CUTHYIO CTanb, NpegHasHavyeHHas ANg Hannasku U3- Nb 0'23 MEXNpOxoaHas
HOCOCTOWKOrO CNosi Ha nuTble ponuku obopyaoBaHus ’ Li“gg?gmypa
HenpepbIBHON pasnueku ctanu. MexaHudeckas 06- 45-50 H)RC

MapKa, TN HanonHuTtensd, onncaHune

Knaccudmkauun
u ogobpeHuns

TUnuyHblie CBOMCTBA HanJlaBNeHHoOro meTtanna

Xumunyecknm
cocTtaB, %

®dnioc

MexaHunueckue
CcBOMCTBa

9.4. NpoBonoku NopoLIKOBLIe ANA AYrOBOW HansaBku noa ¢ritocom.

MopollkoBasi npoBosnoka, obecnevvBawowas B
HannaBMeHHOM Croe HWU3KONErMpoBaHHy Map-
TEHCUTHYIO CcTanb, MpeaHa3HadYeHHas Ans BOC-
CT@HOBUTENbHOW Hannaeky B COYeTaHun ¢ rto-
com OK Flux 10.71 M3HOLIEHHbLIX NMOBEPXHOCTEN,
paboTalLmnx B YCNOBUAX UHTEHCUBHOIO TPEHUS
MeTanna o MeTansi Mpu BbICOKUX KOHTaKTHbIX U
YMEpEeHHbIX yAapHbIX Harpyskax. [lpumeHseTca
ONS YNPOYHAKLWENA HannaBKW KPaHOBbLIX W KOH-
BENEepHbIX KOMNec, TPaKTOPHbIX KOMec WM 3BEHbEB
ryceHuL, ponukoB, Banos u ocen. Ecnn martepnan
BOCCT@HaBNMMBaeMoOW AeTanu UMeeT MOBblLLIEHHOe
cofepxaHue yrnepoga, HeobxoAMMO BbIMOMHUTL
npenBapuTenbHbIA nogorpes usgenuda. OgHako B
psge cnydaeB, Gnarogapsi Hebonblion rnyouHe
NponnaeneHnst 1 Marnon Jone y4yacTust OCHOBHOTO
mMaTepuana, MoXHo obonTuch 6e3 npeaBapuTenb-
Horo nopgorpesa. MNMpuHMMaThL pelleHne o Heobxo-
OVMOCTM BbIMOMHEHNSA TaKoro nogorpesa Hago Ha
OCHOBE XMMWYECKOM COCTaBe OCHOBHOro MaTepu-
ara v ycrnoBwui akcnnyatauuu nsgenus. 4ns cune-
HO Harpy>XeHHbIX U3AeNuii, Tna ocen, Ha KoTopble
npov3sogunack Hannaska, No BO3MOXHOCTW PEKO-
MeHAyeTCs BbINONHATL TO ANs CHATMA Hanpske-
HUM npu Temnepatype 500-600°C. MexaHun4yeckas
obpabaTbiBaeMOCTb  HamnmaBMneHHOro  MeTanna
XOpoLllas, CTOMKOCTb K yAapHbIM Harpyskam Xo-
poluas, CTOMKOCTb K TPEHUIO MeTanna O metarns
O4YeHb XopoLuas.

Tok: = (+)

Bbinyckaembin guametp: 3,0; 3,2 n 4,0 mm

Mapka, TMR HanoNHUTENs, onucaHue Knaccudmkauum TunnyHLIE CBOMCTBA HanNnaBfeHHOro MeTanna
¥ opobpeHus XuMmnueckui dnioc MexaHu4eckune
cocTaB, % CBOMCTBA
OK Tubrodur35S M EN 14700: TFe6 |C 0,20 OK Flux 10.71 | TBepmocTb
(ctapoe HazBaHue OK Tubrodur 15.40S) Mn 1,50 MOBEePXHOCTM
Tun — meTanonopoLwkoBas glr 21580 ?gg:ﬁp‘f;;;p”menb_

HOro nogorpesa,
MeXnpoxoaHas Tem-
neparypa <200°C)
320-400 HB

OK Tubrodur 40 S M
(ctapoe HazBaHue OK Tubrodur 15.42S)

Tun — meTanonopoLuKoBasi

MopowikoBas mnpoBonoka, obecneyvBatowas B
HannaBfeHHOM CrOoe HU3KONEerMpoBaHHY Map-
TEHCUTHYIO CTanb, NpeAHasHayeHHas and BOC-
CTaHOBUTEMNbHON HamnnaBKy B COYETaHUM C rito-
com OK Flux 10.71 M3HOLLEHHbIX MOBEPXHOCTEN,
paboTalrolmx B YCIOBUSAX WMHTEHCUBHOIO TPEHWS
MeTanna o MeTansn MNpu BbICOKUX KOHTaKTHbIX U
YMEpPEHHbIX yAapHbIX Harpyskax. [MpumeHsetcs
AN yNPOYHAKLEN HanmnaBKW KPaHOBbLIX W KOH-
BEMEPHbIX KOMec, TPaKTOPHbIX KONec M 3BEeHbEB
ryceHuu, posnivkoB, BanoB u ocen. Ecnu matepman
BOCCTaHaBMNMBaeMoW AeTany MMEET MOBbILLEHHOe
copepxaHue yrnepoga, HeobxoaMMO BbIMOMHUTL
npegBapuTenbHbIn nogorpes mnsgenusa. OgHako B
psae cnyyaes, Gnarogapsa HeGonblion rnybuHe
nponnaeneHns n manow one y4yacTuss OCHOBHOTO
maTtepwvarna, MoxHoO obonTuck 6e3 npegBapuTens-
Horo nogorpeBa. lNpuHMmaTh pelleHne o Heobxo-
OMMOCTM BbIMONHEHUS TAaKkoro nogorpesa Hago Ha
OCHOBE XMMWYECKOM COCTaBe OCHOBHOIO Matepua-
na un ycrioBui akcnnyartauumn usgenus. Ona cunsHo
Harpy>XeHHbIX W3Jenuin, Tuna OCen, Ha KOTopble
Npou3BoAMIIack Hannaeka, Nno BO3MOXHOCTU PeKo-
MeHayeTcs BbINoNHATb TO ANA CHATMA Hanpske-
Hu npu Temneparype 500-600°C. MexaHnyeckas
obpabaTbiBaEMOCTb  HamnmaBneHHOro  MeTanna
— TBEPAOCNNAaBHbIM WMHCTPYMEHTOM, CTOMKOCTb K
yOapHbIM Harpy3kam Xxopoluasi, CTOMKOCTb K Tpe-
HMIO MeTanna o MeTasns O4eHb XOpoLLas, CTOMKOCTb
K abpasMBHOMY W3HOCY YAOBIETBOPUTENbHAS.
Tok: = (+)

Beinyckaembin anametp: 4,0 Mm

EN 14700: T Z Fe1

C 0,14
Mn 1,30
Si <1,30
Cr 4,00
Mo 0,70

OK Flux 10.71

TeBepaoocTb
NOBEPXHOCTU

nocne cBapku

(6e3 npegBaputenb-
HOro NoJorpesa,
MeXnpoxogHaa TeM-
nepatypa <200°C)
35-45 HRC

OK Tubrodur 58 S M
(ctapoe Ha3BaHue OK Tubrodur 15.52S)

Tun — meTanonopoLikoBas

MopolukoBas npoBoroka, obecneynBatoLLlas B Ha-
NnaBneHHOM CIoe NEermpoBaHHYD MapTEHCUTHYHO
cTanb, npegHa3HayeHHast Ans HannaeBky B couve-
TaHun ¢ gntocom OK Flux 10.71 nosepxHocTen,
paboTaloLwmx B yCNOBUAX UHTEHCMBHOTO abpasms-
HOrO M3HOCa M YMEPEHHbIX YyAapHbIX Harpyskax.
MpumeHsieTcst Ans HanmnaBkXM KOPMyCOB WM flonaTok
MUKCEPOB, MOJALIMX LUHEKOB, @ Takke YnpovHe-
HMS KOMbLEBbIX KaHaBOK MOA MacrnoCbeMHbIe U
KOMMPECCUOHHbIE KOMbLi@a MOPLUHEN Au3ernbHbIX
nBurateneini. MexaHundeckas ob6pabaTbiBaeMocTb
HannaefeHHOro MeTanna — Tofbko abpasvBoM,
CTOWKOCTb K abpa3mMBHOMY M3HOCY O4YeHb XOpOoLLas,
CTOMKOCTb K YyAapHbIM Harpy3kam YyOOBMeTBOpU-
TenbHas.

Tok: = (+)

Bobinyckaembin gnametp: 3,0 MM

EN 14700: T Fe 6

C 0,40
Mn 1,50
Si 0,60
Cr 5,00
Mo 1,20

OK Flux 10.71

TBepoocTb
NMoBEpPXHOCTH

rnocrne ceapku

(6e3 npenBapuTenb-
HOro nogorpesa,
MeXrnpoxoaHasi Tem-
nepatypa <200°C)
52-58 HRC
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9.5. dnocbl ANA AyroBon HannaBku nop hfitoCOM U3HOCOCTOMKUX CIIOEB.

Knaccud:uxauuu d)ﬂfOCOB 8 coomeemcmeuu co cmaHdameM:

*ISO 14174:2012, a makxxe udeHmu4Hbix emy EN ISO 14174:2012

Knaccudumkaumio cm. B pasgene 1.6. «Pniocbl 1 NPOBOMNOKM AN AYroBOW CBapkX Nog hrocoM yrnepoaucTbIixX
N HU3KONErmMpoBaHHbIX cTanen» Ha cTp. 44

OK Flux 10.33 Knaccudpmkauus UHpekc HacbinHas MpaH. cocTaB
ATNIOMEPUPOBAHHBIN HEMETMPYIOLLMI BBICOKOOCHOBHBIN (IIioC, ¢pntoca OCHOBHOCTH NNOTHOCTL

npeaHasHa4YeHHbIi B OCHOBHOM [MS Hannaeky POMMKOB CTa- EN ISO 14174: 2.9 1,1 025-16
HOB HEMPEPLIBHOM pasnMBKv CTaneil. Hannaeka BbIMOMHATCS | S A FB 2 56 53 DC

creumarnbHLIMY MOPOLLKOBLIMI MPOBONIOKaMK obecrneumBato-

LLMMU B HaMnaske BbICOKONErMpoBaHHy MapTEHCUTHYIO CTarb

Tmna 13% Cr-4% Ni-1% Mo vwnun 17% Cr-4% Ni-1% Mo. ®nioc Tun cbj-"oca Tok un NnonsipHOCTb nerupoBaHMe
MO3BONAET BLIMOMHATH HaNMaBKy, Kak OAVHOYHON MPOBONOKOWN, . -
TaK 1 pacLLenneHHo yroii (twin), a Taioke BbINOMHATL Hannas- PTOPMAHO-OCHOBHbIIA DC+ Henervpyowmit

Ky C nonepeydHbiMu konebanmamu anektpopa. OK Flux 10.33

obecneymBaeT Mmaakyr NoBepxHOCTb HanfaBfeHHOro cCros u Pacxoﬂ (*”."oca (Kr Cbnloca/l(r npOBOHOKVI)

BeNMKOoNenHyr otaenaeMocTb LLIIaKOBOW KOPKK, a Takke obna-

[aeT HU3KOW YYBCTBUTENBHOCTLIO K MOBbILIEHHON MEXKMNPOXOA- HanpsikeHue DC+ AC
HOW TemnepaTypoi. 28 0,8

TUNUYHBIN XMMUYECKMIA cocTaB ontoca:

ALO*MnO  15% 30 1.0

CaF, 25% 34 1,2

CaO+MgO 35%
SiO,+TiO, 20%

Pexuvmbl npokanku: 275-325°C, 2-4 yaca

Pekomenpyemble coyetanmnsa OK Flux 10.33/npoBonoka
TunnyHble CBOMCTBA HaNMaBNeHHOro MeTarnsna nocne ceapku (6e3 TO):

Mapka, TMn HanonHuTens, onucaHue Knaccudomkauumm TunuyHble cBOMCTBa HannaBreHHOro MeTanna
nopobpeHns |y, myyeckuii ®dnioc MexaHuueckue
cocTaB, % cBoMCTBa
OK Tubrodur 13Cr S EN 14700: TFe7 |C 0,12 OK Flux 10.33 | TBepaocTb nosepx-
(ctapoe HazBaHue Tubrodur 15.73S) Mn 1,20 HOCTW B TpeTbeM
Tvn — MeTanonopoLKoBas Si 0,50 crnoe nocre cBapku
MopolkoBasi NpoBoroka, obecneunBatoLLasi B Ha- C_r 13,0 (6es npengapuene-
nnaeneHHOM crnoe BbicokonernpoBaHHyt 13% Ni 2,50 HOTO Noflorpesa,
XPOMMUCTYIO BbICOKONErMpPOBaHHY KOPPO3UOHHO- Mo 1,50 Me)KI'IpOXOLlHaFIOTeM-
CTOVIKYI0 MapTeHCUTHyIO cTanb. [lpoBonoka npea- v 0,25 neparypa <150°C)
Ha3HayeHa A5t HannaBKkW B COMETaHum ¢ dprocamu Nb 0,20 36-47 HRC
OK Flux 10.33 n OK Flux 10.61 n3HocoCTOMKOro
Cnos Ha Banku obopyaoBaHUSA HENpepbIBHOW pas-
NYBKK CTanu, cegria knanaHoB W OpYyrux aremMeH-
ToB 060pynoOBaHNs, paboTaroLWwmx B YCNOBUSAX UH-
TEHCVBHOIO M3HOCA W OJIUTESbHbLIX YCTanoCTHbIX
Harpysok rnpu BbICOKMX TemrepaTtypax U KOHTaKTe
C KOppO3noHHOM cpepdon. MexaHnyeckaa obpaba-
TbIBAEMOCTb HanmnaBlIEHHOro MeTanna — TBepaoc-
nnaBHbIM MHCTPYMEHTOM. CTOMKOCTb K TensioBbiM
yoapam OYeHb XOpoLuasi, KOPPO3MOHHAs CTOMKOCTb
OYeHb XOpoluasi, OKarnMHOCTOMKOCTb OYEHb XOPO-
LUasi, )XaponpOYHOCTb XOpOoLUasi, CTOMKOCTb K Tpe-
HUIO MeTanna o0 MeTars XopoLuasi.
Tok: = (+)
Boeinyckaembii gnametp: 2,4 n 3,0 mm
OK Tubrodur 12Cr S EN 14700: TFe7 |C 0,07 OK Flux 10.33 | TeepaocTb nosepx-
(ctapoe HazBaHue Tubrodur 15.72S) Mn 1,20 HOCTVN B TPeTbEM
THN — METanonopoLKoBas Si 0,30 cnoe nocre ceapku
MopolukoBasi npoBonoka 6nuskas no cBOWCTBaM Cr 128 (6es npensapwTent-
n xummyeckomy coctaBy k OK Tubrodur 13Cr S, Ni 4,00 HOTO NoAorpeea,
O[HaKo, HamnmnaefeHHbIi MeTann LOMOSHUTENBHO \'\;IO 2)?2 r:;«;p;cg;og:agg:ce)m-
¥2f<’°:”‘(3f) asorom. Nb 0,11 35-43 HRC
Bobinyckaembii gnametp: 2,4 1 3,0 mm N 0,07
OK Tubrodur 23Cr S EN 14700: TFe7 |C 0,04 OK Flux 10.92 | He
(ctapoe HaszBaHue Tubrodur 15.91S) Mn  max 0,50 pernaMeHTHpytoTCs
Tun — meTanonopoLuKoBas Si max 1,20
MeTanonopoLukoBasi MpOBOJSiOKa, MpeaHa3HayYeH- CF 22,0
Hasi ONs BbINOMHEHUS HannaBky Mod ocoM, "\\lﬂ'o ‘1128

obecneunBarollas B HanmaBrieHHOM CIoe BbICO-
KornervpoBaHHyto ctanb Tuna 22%Cr-4%Ni-1%Mo.
HannaeneHHbI Cron CTOeK K BO3AENCTBUIO BbICO-
KMX Temnepartyp v okucnutenbHbix cped. OcHoB-
Hble 0bnacTi NpMMEeHeHNs: Hannaeska N3HOCOCTON-
KOO CInosi Ha OCw, Koreca, LUKBOPHU, POSUKM U T.M.
paboTatoLme B KOPPO3MOHHO-OKUCTIUTENBHON Cpe-
Ae, HanpvMep anemMeHTbl 06opygoBaHUS NO NPoOu3s-
BOZACTBY MUHeparnbHOM BaTbl. MOXET NpUMeHSATbLCA
Anst Hannasky BydepHOro cnosi Ha BbICOKOYrMepo-
AVCTYIO CTarnb NOA HannaeKy M3HOCOCTOMKOIO Cros
C BbICOKUM cofepxxaHuem yrnepoga. PekomeHayer-
cs B covetaHum ¢ corirocom OK Flux 10.92. Koppo-
3MOHHAas CTOMKOCTb OYEHb XOpOoLUasi, OKanMHOCTOM-
KOCTb OY€Hb XOpoLuasi.

Tok: = (+)

Beinyckaembin guametp: 3,0 Mm

Mapka npoBONoKu XuMunyeckum coctaB MexaHunyeckue
CBOWCTBa
C Mn Si Cr Ni Mo \") Nb N HRC
OK Tubrodur 12Cr S 0,07 1,20 0,30 12,8 4,00 1,20 0,14 0,11 0,07 35-43
OK Tubrodur 13Cr S 0,12 1,20 0,50 13,0 2,50 1,50 0,25 0,20 36-47
OK Tubrodur 17Cr S 0,05 1,10 0,50 17,0 4,00 1,70 0,25 0,20 43-45
OK Flux 10.97 Knaccudmkauun WNHpekc HacbinHas IpaH. cocTtaB
OCHOBHbIi1 arNOMepVPOBaHHbIM Cr-NervpyIoLLVii HANNaBOUHbIi ¢pnroca OCHOBHOCTH NNOTHOCTb
chrtoc, nNpefHasHaueHHbI ANs HanmnaBkM M BOCCTAHOBMEHUS EN ISO 14174: 1,4 1,1 02-1,6
[yroBoi CBapKoW Mof ¢hritoCcoM MOBEPXHOCTEN, paboTatoLmx SACS 3C0,3Mn1
B YCINOBUSAX MHTEHCUBHOIO TPEHUS MeTasnna o MeTann U OTHO- cr1DC
CUTENBbHO BBLICOKUX YAAPHbIX Harpyakax. PekomeHngyeTcs ans
HannaBKN U3HOLLIEHHbIX MOBEPXHOCTEN BanoB, KOMec, POfUKOB,
BydepHbIx nogyLiek v T.n. Hannaska BbINOMHSAETCA B KOMOU- Tun dontoca ToK 1 NONApPHOCTb NerupoBanue
HauMm ¢ HuskoyrnepogucTbiMm Mn-Si vnu HuaKonervposaH- .
HBIMI MPOBOIOKAMIA GMIAIOLLIHONO CeUeHs U aHanorvubimy | KarbLMeBO-CUNMKaTHBI DC+ Cr,CnMn -
NMOPOLUKOBLIMU NPoBosiokamu. C yBenuYeHMem HanpskeHus Ha nervpyowunm
nyre, %Cr n TBepaoCTb Hannaeku Bo3pacTatoT. pu Hannaske
LUMNUHAPUYECKX NOBEPXHOCTEN, HE PEKOMEHAYETCs ycTaHaB- Pacxon thrioca (Kr hriocalkr npoBonokm)
nvBaTb HanpspkeHve Ha ayre Bbilwe 34 B. MexaHndyeckas obpa-
6aTbiBAEMOCTb HaMMaBIEHHOro MeTasna XopoLasi, CTONKOCTb HanpsixeHue DC+ AC
K YA@pHbIM Harpy3kam XopoLuasi, CTOMKOCTb K TPEHMIO MeTanna 30 0.8
0 MeTann o4eHb XopoLuasi. .
TUNMYHBIF XMMUYECKIIA COCTaB chrioca: 34 1,0
ALO#+MNO  35% 38 13
CaF, 20% :
SiO,+MgO 40%
Pexvmbl npokanku: 275-325°C, 2-4 yaca

224

PekomeHpyemble coyetanmna OK Fluxodur 35M/npoBonoka
TunnyHble CBOMCTBA HaNMaBNeHHOro MeTarnsna nocrne ceapku (6e3 TO):

Mapka npoBonoku Xvumunyeckum coctaB MexaHuyeckue cBorcTBa
C Mn Si Cr Mo HB
OK Autrod 12.10 0,20 2,30 0,70 1,20 320-370
OK Autrod 12.20 0,25 2,80 0,70 1,20 330-380
OK Autrod 12.22 0,25 2,80 0,85 1,20 340-390
OK Autrod 12.24 0,25 1,85 0,75 1,20 0,50 360-420
OK Tubrod 15.00 0,20 3,00 0,80 1,20 330-380
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9.6. Pnocbl U NEeHTbI A4NA AYroBOW HansaBKku nog ¢prilocoM BOCCTaHOBUTENbHbIX

M U3HOCOCTOMKUX CIoeB.

Knaccugpukayuu ¢hsirocoe 8 coomeemecmeuu co cmaHlapmom:
* ISO 14174:2012, a makxe udeHmu4Hbix emy EN ISO 14174:2012

Knaccudumkaumio cm. B pasgene 1.6. «Prniocbl 1 NPOBONOKN AN AYroBOW CBapKy nog dortocoM yrnepoamncTbiX

N HU3KOMNErmMpoBaHHbIX cTanen» Ha cTp. 44

Knaccudgpukauuu neHm e coomeemcmeuu co cmaHOapmom:
* ISO 14343:2009, a makxe udeHmu4HbIlU emy EN ISO 14343:2009

Knaccudpukauuio cm. B pasgene 4.2. «[1poBOMOKN CMMOLHOIO CeYeHUs ANa AYroBOW CBapKU B 3alLMTHbBIX ra3ax
NMaBAWMMCA 3NEKTPOLOM Ha OCHOBE BbICOKONErMpOBaHHbIX cTanen» Ha cTp. 126

* SFA/AWS A5.9/A5.9M:2006

Knaccudpumkaumio cm. B pasgene 4.2. «[1poBOfoKu1 CNOLWHOIo Ce4eHns s JyroBoM CBapky B 3alUMTHBIX ra3ax
NNaBsLWUMCS SMEKTPOAOM Ha OCHOBE BbICOKONErMPOBaHHbIX CTanen» Ha cTp. 126

OK Flux 10.07 Knaccudmkauus WHpekc HacbinHas | lpaH. cocTaB
ArTIOMepUPOBaHHbIi HeTpanbHbIi drioc paspabotaH Ans ay- ¢prtoca OCHOBHOCTH NNOTHOCTb

roBOW JIEHTOYHOW HanmasKn Noz prtocoM NeHTamu, Knaccndgu- EN ISO 14174: 1,0 1,0 0,25-1,4
umpyembiMy no ctangapty AWS, kak EQ430, gatowmii Hannas- | S A CS 3 Ni4 Mo DC

nexHHbIn cnon Tuna 14Cr-4Ni-1Mo n obecneunBaeT TBEPAOCTb

370-420 HB. Pa3pabotaH creunanbHO Ans HanmaBKy BarkoB

CTaHOB HemnpepbIBHOW pasnuneku ctanu. Hannaeka uveet dep- Tun crroca Tok 1 nonsipHOCTb NernposaHue
PUTHYIO CTPYKTYpy C HebonblUMM copepXaHuem MapTeHcuTa . - .
MOBbILLEHHOW TBEPAOCTU U CTOMKOCTU K 06pasoBaHUIO TPEeLLUWH Kanbuueso-cunukatHblit bC+ Ni 1 Mo-nervpytowmi

B MpoLecce aKcnyaTauum.

TUNWYHBIA XMMUYECKUiA cocTas dontoca: Pacxon (bnloca (Kr qu."oca/Kr I'IpOBOJ'IOKVI)

ALO,+MnO 17%

CaF, 8% HanpsikeHne DC+ AC
CaO+MgO 28% 26 0,65

Si0,+TiO, 34%

Ni 7% 28 0,65

Mo 2%

Pexxumbl npokanku: 275-325°C, 2-4 yaca

Knaccudukauum neHT n nx ogodpeHus
OpobpeHus dritoca: HeT tpukau, AOOP

Mapka neHTbl EN ISO 14343 AWS A 5.9

OK Band 430 B 17 EQ430 (ycnosHo)

PekomeHpyembie coyetaHmsa OK Flux 10.07/neHTa
TUNWYHBIA XMMWYECKNIA COCTaB U TBEPLOCTb HannaBeHHOro MeTanna:

Mapka neHTbI C Mn Si Ni Cr Mo S P HB

OK Band 430" 0,05 0,15 0,6 4,0 13,0 1,0 0,025 0,030 410

* B 3-em cnoe Hannasku neHmot 60x0,5 Mm Ha Hu3koyanepoducmyto C-Mn KOHCMPYKUUOHHYIO cmarib.

10. CBapO‘-IHbIe MaTepuanbl cneunaribHOro HasHa4eHusA

10.1. dnekTpoAabl ANA Pe3KU U CTPOXKKN.

MapKa, TN NOKPbITUA, oNnncaHune

Mapka Knaccudomkaumm n ogo6peHuns Xumunyeckum coctaB neHTbl, %
OKBand 7018 He KnaccuduumnpoBaHa C 0,07-0,15
Bbinyckaemble pasmepbl: 60x0,5 MM Mn 0,15-0,40
Si 0,35-0,60
P max 0,025
S max 0,025
OKBand 430 EN ISO 14343: B 17 C 0,04-0,06
Bbinyckaemble pasmepsl: 30x0,5 1 60x0,5 Mn 0,25-0,65
MM AWS A5.9: EQ430 (ycrnosHo) Si max 0,50
Cr 16,0-18,0
P max 0,025
S max 0,020
OK Flux 10.31 Knaccudpmkauus WUHpekc HacbinHas IpaH. cocTaB
HeiTpanbHbIii  armoMepupoBaHHbI ¢rioc paspaboTaH Ans ¢rroca OCHOBHOCTH NnoTHoCTb
[OYyroBoV Hannaekv Mof, (OrtOCOM  HU3KOYINEPOAVNCTON KpeM- EN ISO 14174: 1,0 1,0 0,25-1,4
HUN-MapraHLOBUCTON HU3KOMEerMpoBaHHoW neHTon. [pu Ha- SACS 3 MoDC
nraBke Ha HenervpoBaHHyto cTanb, coaepxxaHue Mo B nepeom
cnoe obblyHO coctaenseT okorno 0,4%. MakcumanbHoe coaep-
XaHvie anddysnoHHO cBOGOAHOMO BOAOPOAA COCTaBMsAET 3 M Tun cnroca ToK U NnonsApHOCTL Nernposanne
Ha 100 r HannaeneHHoro meTanmna. dntoc obrnagaer XxopoLUMm Z
CBapOYHO-TEXHONOMMYECKMMMN XapakTepUCTKaMm 1 BenuKonen- Kanbumeso-cunukaTHblil DC+ Mo — cna60~
HOVi OTAENSIEMOCTbIO LUNIaKa, UCKIToYas Kakue nnbo ero cnegpl. nervpytommn
MpuMeHsieTcst Ansi peMoHTa M BOCCTaHOBINEHUS BanoB, MopLu-
HeW, cnpasneHVs NPOU3BOACTBEHHOMO Bpaka, HannaBku nepe- Pacxop dhntoca (Kr contocalkr npoBonoku)
XOAHbIX CIOEB, HaMMaBKy CTEHOK pe3epByapoB M NPoYMX 3adau.
TUNUYHBIN XMMUYECKMIN cOoCcTaB dontoca: Hanpsi>keHue DC+ AC
AI203+MnO 17% 26 0,65
CaF, 9%
CaO+MgO  30% 28 0,65
SiO,+TiO, 37%
Mo 2%
Pexumbl npokanku: 275-325°C, 2-4 yaca Knaccudpukaumm neHt 1 ux onobperus
Opobperus drtoca: Het Mapka neHTbl EN ISO AWS

OK Band 7018

He KnaccudguumpoBaHa

He KnaccudguumpoBaHa

PexomeHayemble covyetanmsa OK Flux 10.31/neHTa

TUNWMYHBIA XMMUYECKUIA COCTaB N TBEPAOCTb HaMnNaBneHHOro Metanna:

OK GPC (cTtapoe Ha3BaHue OK 21.03)

Tun NOKPbITUSA — LeNNo3Hoe

OneKTpoabl NpegHa3HaveHbl Ans CTPOXKW, PE3KU U MPOLUMBKM OTBEPCTUA B HENErMPOBAHHbLIX Y NErMPOBaHHbLIX CTansx, YyryHax,
a Takke B Matepuanax, He cogepXallmnx B CBOEM COCTaBe >Keresa, 3a UCKII0YEHNEM YMCTOM Meaun, OT CTaHO4APTHbIX UCTOYHMKOB
nUTaHUS py4HON OyroBON cBapku. PacnnaBneHHbIn MeTann yaansieTcs 3a CHeT NOBbILLIEHHOIO AaBneHus ayr, KoTopoe co3faeTcs
B MpoLecce CropaHus Lensono3Hon obmaski. PekoMeHayoTcst Ans pelleHns LMPOKOTo Kpyra 3afay, TakMx Kak CHaTue dpacku
nop, ceapky, pasaenka TpewuH nepes, 3aBapkon Aedekta, CTPOXKN 06paTHOWM CTOPOHbLI KOPHEBOTO LIBa 6e3 nocrneayLler 3a41cT-
K/ UK C HE3HAYUTENbHOW 3a4MCTKOM pasaernaHHon 30Hbl. Ocobbli MHTEpPEC AaHHble 3MEeKTPOAbl NPEACTaBNAT AN pa3genku
TPELMH B U3OENUSX U3 CEPOro YyryHa 3arps3HEHHOro MacroMm, T.K. KpOMe ONTUMarbHOW (POPMbl Pa3fenku KPOMOK Mo CBapKy
YyryHa npomvcxXoauT BbbKUraHue mMacna u3 ero cTpykTypbl. [1py pasgenke KpoOMOK nog, CBapKy MCMONb3yioT, rMaBHbIM 06pa3oM, no-
CTOSIHHbIN TOK NPSIMO NMOMSIPHOCTW UMW NEPEMEHHBIN TOK, @ A8 PE3KM U MPOLLMBKNA PEKOMEHAYETCS UCMONb30BaTh NOCTOSAHHbIN
TOK MPSAMOW NonsipHOCTW. [lyra 3axuraeTcs npy nepneHauKynspHOM MOSIOXKEHMN 3NeKTpoaa OTHOCUTENBHO NOBEPXHOCTU AeTanw.
[MoTom anekTpon HakNoHAT nNoA yrnom 5-15° k noBepxHOCTH, onupatT Ha obpabaTbiBaeMyto AeTanb 1 COBEpLUAlT BO3BpaT-
HO-MocTynaTtenbHble NMNoobpasHblie ABMXKEHWSI MO HanpaBneHunto CTPoxku. Ecnn TpebyeTtcs Gonbluasa rmybuHa pasgenku, ata
npoueaypa NoOBTOPSIETCS HECKONbKO pa3. Ipu CTpOXKE HEPXKaBEKLMX CTanen NPoOVCXOAUT BbirOpaHUE NErvpytoLmx 3reMeHTOB
13 NOBEPXHOCTHOTO CIos (HEOOXOAMMO MeXaHWYeCKU yaansaTb 3TOT crnow). Ecnu napenue aBnsieTcst NOBOPOTHLIM, TO Hanbonee
6naronpuATHBIM NPOCTPAHCTBEHHbBIM MOMOXEHWEM SIBMSIETCSA MIOCKOCTb, HAKIIOHEHHas K ropn3oHTy nog yrnom 20-30°. CkopocTb
CTPOXKU pekoMeHZyeTcs BblaepxuBaTb B npedenax 1-1,5 m/MuH. Mpu npoxuraHum oTBEpPCTUI 3NEKTpoA pacrnonaratT BepTu-
KanbHO, 3aXnralT Ayry U 4aBAT 3NeKTPoAOM BHMU3, NMOKa OH HE MPOXCKET OTBEPCTVE B MeTasse.

Tok: ~/=(-)

[MpocTpaHcTBEHHLIE NONOXEHUA Npu ceapke: 1, 2, 3, 5, 6

HanpspkeHune xonoctoro xoga: 70 B

Pexxumbl npokanku: 80-120°C, 60 MuH

Mapka neHTbl C Mn Si Cr Ni Mo Cu S P HB
OK Band 7018* 0,07 0,15 0,4 0,04 0,06 0,5 0,02 <0,030 | =0,030 150
OK Band 7018** 0,07 0,09 0,34 0,04 0,06 0,6 0,02 <0,030 | <0,030 150

* B 1-om crioe Harnnasku neHmot 60x0,5 Mm Ha Hu3koyeanepoducmyro C-Mn KOHCMPYKUUOHHY cmarlb.
** Bo 2-om cnoe Hannaseku fieHmot 60x0,5 mm Ha Hu3koyanepoducmyto C-Mn KOHCMPYKUUOHHYH cmarlb.
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10

MapKa, TUN NOKPbITUA, onncaHue

OK Carbon

OMefHeHHbIV rpadmTOBBIN 3MeKTpoa, NpeaHa3HadYeHHbI AN BO3AYLIHO-AYrOBOW pe3ku U CTPOXKM meTanna. B otnuume ot
OK GPC, paHHbIi MpoLecc obnagaer 3Ha4nTenbHO Gonee BbICOKOW MPOM3BOAMTENBHOCTBIO, T.K. pacnnaBfeHHbI MeTann yaa-
NSIETCA MOTOKOM CXaToro BO3Ayxa, NMoAaBaemoro B creuvarnbHbI AepxXaTenb Ans BO3AYLUHO-AYrOBOW CTPOXKW MoA AaBMneHVem
5-8 6ap, npw pacxoge cxatoro Bozayxa ot 500 go 1500 n/muH. 370 genaeT ero Hanbonee BocTpeboBaHHbIM AN yaaneHns 4edekToB
CBapHbIX LLBOB Ha MPOMBILLIIEHHBIX NPEANPUSTUAX, a Takke AN yaaneHus npubbiner u MMTHUKOBBIX CUCTEM B OTNIMBKax. B otnnuymne
OT aBTOreHHOW MOBEPXHOCTHOW CTPOXKW, OAHHbIA MPOLECC NMPUMEHUM MPaKTUYECKN OJIS1 BCEX 3IIEKTPONPOBOAHbLIX MaTepuaros.
OnekTpop 3axumaeTcs B AepxaTerne ¢ Bbinietom okoro 100-150 MM 1 no Mmepe cropaHus BblaBUraeTcsa U3 gepxxatens. Yron HakrnoHa
anekTpoaa k obpabartbiBaeMoi NoBepxHOCTU cocTaBnsieT 45-60°. CKopocTb CTPOXKM 0ObIMHO BapbupyeTcst B npegenax ot 0,5 oo
1,0 M/MuH. Tpy CTPOXKE HepXaBelLMX cTanert NPOUCXOAUT HayrnepoXnBaHNe NMOBEPXHOCTHOrO CMos, MO3TOMY BO M3bexaHve
noTepu CTOMKOCTM MeTanmna K MEXKPUCTannUTHOM KOppo3uy HeOBXOAUMO MeXaHU4Yeckn yaansaTb 3ToT crnon. Crieayet NOMHUTD,
YTO MpOLIeCC BO3AYLLIHO-AYrOBOW PE3Ky COMPOBOXAAETCH CUIbHBIM LLYMOM Y BbIGPOCOM pacnnaBneHHoro metanna Ha Gonbluve
paccTosiHMSA, MO3TOMY paboyeMy HeobXoaMMO 3aLMLLaTh HE TOMBKO rMasa 1 KoXe, HO U opraHbl Cryxa, a Takke CTporo cobnogarb
npasuna noxapHou 6e3onacHocTn. [JaHHble 3NeKTPOAbl BbiMyCKaOTCA Kak KPYrIow, Tak U NPsIMOYTornbHOW hopMbl, CoeanHAEMbIe —
Jointed (nosBonsioLLme BCTaBNATb OAMH 3MNEKTPOA B APYroM, TEM CaMbiM CBOASA K MUHUMYMY Orapok) 1 HecoegmHsieMble — Pointed,
a Takke NoApasfensTcs Ha npeaHasHayYeHHble Anst paboTbl HA MOCTOSIHHOM TOKe MPSIMOW MONAPHOCTU U ANst NEPEMEHHOrO ToKa.
OneKTpoapl C KpYrMbIM CEYEHNEM UCMONb3YHOT, MPEUMYLLECTBEHHO, AN CHATUS (hacoK, CTPOXKM KaHABOK M pe3ku. QrekTpoabl ¢ npsi-
MOYrOfIbHbIM CEYEHMEM NMPUMEHSIOT Asi OYMCTKM MOBEPXHOCTM 1 YCTPaHEHUSI MOBEPXHOCTHbIX Ae(EKTOB Ha CTalbHbIX OTIMBKaX.
Tok: ~ nnm = (=)

[MpocTpaHCcTBEHHbIE NOMNOXeHNs npu ceapke: 1, 2, 3,5, 6

HanpsibkeHne xonocTtoro xofa: He meHee 60 B

10.2. Mopolwkn meTannuyeckme AnA AyroBou cBapku noa dnrocom.

Mapka, onucaHue

XuMmnueckum coctaB
nopotuka, %

OK Grain 21.85

[Mopowok n3 Mn-Si HVI3K0yITIep0}J,VICTOI7I cTanu, NPMMEHSEMbIN B Ka4eCTBe AOMOSIHUTENbHOrO Npucagoy-
HOro marepuana npu ,CI,yFOBOI;I cBapke nog dtocoMm. MCI'IOJ'IbSyeTCH AnA NoBbIlWEeHNA Npon3BoanTENTbHO-
CTWN Hanf1aBknu, B OCHOBHOM MNpu 3anofIHEHNN pa3fernok, a TakkKe And CHWXeHUA aaBneHna ayrm Ha KopeHb
LIBa NpW O4HOCTOPOHHEN CBapKe Ha hfitoCOBOM UM MEAHOW NOAKNaake no rapaHTUpoOBaHHOMY 3a30py.

['paH. coctas: ot 0,075 o 0,71 mm
HacbinHasg nnoTtHocTb: 3,1 kr/gm?®

C 0,12-0,17
Mn 1,60-2,00
Si  0,30-0,50
P max 0,015

S max 0,015

10.3. dnrockl AnsA ¢onOCoBbLIX NoAyLUeK.

OK Flux 10.69

OCHOBHbIV arnoMepypoBaHHbIN HENErMpyoLLMn dontoc, NpeaHa3Ha4YeHHbI

anst onocoBbIX NOAyLUEK Ans OOHOCTOPOHHEN cBapku nofg dntocom. OH
CO3[aeT NpPeBOCXOAHbI KOPHEBOW LLUOB C IMafKon NoBepXHOCTbO 1 obna-

[JaeT Xopoluen CroCcoGHOCTLIO MOAAEPKMBATL PACMIABIIEHHYHO CBapOY-
HYIO BaHHY JaXke NMpu 3HAYUTENbHOM TEnoBoXeHUW. MoCcKonbKy AaHHbIN

chrtoc ncnonb3ayeTcs kak gorrocoBast nogdyLika, OH He y4acTByeT B npoLiecce
CBapKW C MeTansypriuiyeckoi TOUKM 3peHusi, MO3TOMY HUKAKOro rermpoBa-

HWSI MeTarnna CBapHOro LWBa B pe3yrnbrate NpMMEHEHUs 3Toro dortoca He
npovicxogut. OK Flux 10.69 B OCHOBHOM WCMOSb3YyeTCs B CyOOCTPOEHUU,
Irle OH HacbINaeTcs B KAHABKY MeOHOW noAknadku, kotopasi yaoepxuBaet

Knaccudmkauus NHpekc HacbinHas IpaH.
c¢nroca OCHOBHOCTM | NJIOTHOCTb cocTaB
EN ISO 14174 1,8 1,3 0,2-1,25

SACS4

Tun dnroca Tok n IlernpoBaHue

MonsipHOCTb
Kanbuneso- HenernpyrLnmn
CUIKaTHbIN

noc 1 NogXMmaeTcs ¢ 06paTHOM CTOPOHbI CTbika. OAHOCTOPOHHEW CBap-
KOW Ha hrtoco-MeaHOM NogKnagke no rapaHTMPOBaHHOMY 3a30py C Mpu-
mMeHeHneM nopotlka OK Grain 21.85 unn MHOrogyroBoi cBapkol B oguH
NPOXOA MOXHO CBapuBaTh CTbIKM TONWMHON A0 25 MM.

TUNUYHBIN XMMUYECKMIA coCcTaB chrtoca:

ALO+MnO 5%

CaF, 5%

CaO+MgO 40%

SiO,+TiO, 35%

Fe 10%

Pexxumbl npokanku: 275-325°C, 2-4 yaca

Mapka PekomeHpyembin | MpoussogutensHocTb | [MapameTpbl KaHaBKM 3a OAMH Npoxoa
TokK [A] CTPOXKM [r/MUH] WunpuHa [MMm] | rny6uHa [Mm]
Kpyrnble ansi nocToAsHHOro Toka npsimon nonsipHoctu (DC-)
OK Carbon DC Pointed @ 4,0x305 150-200 90-110 6-8 3-4
OK Carbon DC Pointed & 5,0x305 200-250 100-140 7-9 3-5
OK Carbon DC Pointed & 6,35x305
OK Carbon DC Pointed @ 6,35x510 300-350 160-220 811 4-6
OK Carbon DC Pointed @ 8,0x305
OK Carbon DC Pointed @ 8,0x510 400-450 370440 1-13 6-9
OK Carbon DC Pointed @ 10,0x305
OK Carbon DC Pointed @ 10,0x510 500-550 600-700 1315 8-12
OK Carbon DC Jointed @ 10,0x430
OK Carbon DC Pointed @ 13,0x455
OK Carbon DC Jointed @ 13,0x430 700-900 800-950 16-18 913
OK Carbon DC Jointed & 16,0x430 1000-1200 1000-1250 20-22 10-14
OK Carbon DC Jointed @ 19,0x430 1200-1400 2300-2800 24-26 17-21
MpsaMoyronbHbIe Ansi NOCTOAHHOrO ToKa NpsAMon nonsipHocTu (DC-)
OK Carbon DC 4,0x15,0x305 250-300 350-420 6-8 12-14
OK Carbon DC 5,0x15,0x305 350-400 550-640 7-9 8-10
OK Carbon DC 5,0x20,0x305 450-500 600-700 7-9 12-14
Kpyrnble ans nepemeHHoro Toka (AC)
OK Carbon AC Jointed & 4,0x305 100-200 55-70 6-8 3-4
OK Carbon AC Jointed & 5,0x305 150-250 80-120 7-9 3-5
OK Carbon AC Jointed @ 6,35x305 200-300 130-180 9-11 4-6
OK Carbon AC Jointed & 8,0x305 300-400 270-350 10-12 5-7
OK Carbon AC Jointed & 10,0x305 350-450 400-500 12-14 6-8

228

10.4. MpyTKn BonbdpamoBbIie ANA AYroBOW CBApPKU B 3alMTHbIX ra3ax HensaBsAwWwmMMcs

3NeKTpoaomMm.

Knaccurpuxauuu rnpymkKoe 8 coomeemcmeuu co cmaHdameM:

* /SO 6848:2004
ISO6848 |:| W | 1 2

ISO 6848 — craHgapT, cornacHo KOTOPOMY MPON3BOANTCS Knaccndukaums

W — nHaekc onpeaensiowmin Mmatepvan npyTka (Bonbgpam)

1 — GyKBEHHbI HOEKC, ONPEAENAOLLNA XMMUYECKIA SNIEMEHT, OKMCEN KOTOPOro MCMOMb30BaH B Ka4ecTBe

aKTUBMpPYHOLLEN Npucagkm cornacHo 1ab.1 craHgapta ISO 6848.

2 — unpoBON UHAEKC, ONPEeaEnsoLLNA NPOLEHTHOE coaepXaHue (B AecAaTbiX Aonsx %) okcnaa XMMUYeCKoro
3reMeHTa, KOTOPbI UCMONb30BaH B Ka4eCTBE aKTMBUPYHOLLEN Npucagku cornacHo 1ab.1 ctaHgapta ISO 6848.

Mapka, onucaHue

Knaccudmkaumn n ogobpeHus

Xumunuecknn cocras npyTka, %

WP ISO 6848: WP

Hawnbonee pelueBbii BObpaMoBbI MPYTOK.
Mcnonb3yeTcs B OCHOBHOM A1 CBapKM Ha Cu-
HycoupanbHoMm nepemMeHHom Toke (AC) ner-
KMX cnnaeoB. [lonycTMMble MNIOTHOCTM TOKa,
B CPaBHEHMM C APYrMMW MapKamu NpyTKOB, Y
HEero MMHMMarbHsbI.

LiBeToBas mapkupoBKa TopLa: 3eMneHbIn
Bobinyckaemble anametpsl: ot 1,0 oo 4,0 mm
Tok: ~

w
Mpumecu

min 99,50
max 0,50

229
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10.5. Nopknagku Kepamnyeckue.

Mapka, onucaHue Knaccudmkaumm mn opobpeHus Xumunyeckun coctaB npyTka, %
WL-15 Gold ISO 6848: WLa 15 w OCHOBa Mapka | Onucanve 3ckua
LaO 1,30-1,70

2

HanGonee 4acto MpuUMeHUMbIV yHUBEpPCarb- Mnockne nogknaaku ¢ paguycHOW KaHaBKOW ANsl BUAOB CBapKM He 0Opa3yowmX Laka unm ¢ HebonbLIMM ero oopasoBaHMeEM
HbI 3NEKTPOA, NpeAHa3HaueHHbI Ans cBap- Mpumecn max 0,50 PZ 1500/02

Kn Ha nepemeHHoM (AC) M NOCTOSIHHOM TOKe
npsimon nonsipHoctn (DC-). ABnsietcss Hanbo-
riee CTOWKUM M3 BCEX Mapok, Haubonee pon-
ro coxpaHsis hopmy mnepBoHaYanbHON 3aTou-
KM [axe npu BbICOKUX MIOTHOCTSIX Toka. Mpu
3TOM OH ONTUMarnbHO coyeTaeT B cebe 3axura-
€MOCTb ¥ CTabunbHOCTb Ay C 9KONOrMYeCcKom
©6e3onacHoCTbH.

LiBeToBas MapkupoBka TopLia: 30110ToM
Bobinyckaemble gnametpbl: ot 1,0 oo 4,8 mm

Brok  KOpUYHEBLIX  KepamMU4ecKux
nogknagok n3 50 anemMeHTOB AOnu-
Ho 1000 MM, cobpaHHbIX Ha npo-
BOJIOYHOM Kapkace, npegHa3HayveH-
Hbli ons dopmMupoBaHnst obpaTHOro
Banuka npu ceapke B V-o6pasHyto
pasgenky MpsSIMONMHENHbIX W KOMb-
ueBbiX LWBOB. [laHHble noaknagku
npumeHstoTcs Anst cnocoboB cBapku
He 06pasyloLux LWnaka Unm ¢ HesHa-
YATEMbHLIM  LUNAKOOOpa3oBaHNEM,

20 —» «—08

i e
I

P A R <~

- I <

297
13
D

Tok: ~/ = (-)
TaKMX Kak CcBapKa B 3alLMTHbIX rasax
WC-20 1ISO 6848: WCe 20 W OCHoBa MEeTanonopoOLUKOBbIMA M OCHOBHbLIMU
o o - MOPOLLUKOBLIMW  MPOBOMNOKaMU UMK
YHMBepcarbHbIil 3MeKTpod, NpeaHa3Ha4eHHbIN CeO, 1,80-2,20 P p
Mpumecu max 0,50 NPOBOMNOKaMW CMIOLWHOIO CeYeHus.

Onsi cBapku Ha nepemeHHoM (AC) 1 nocTosiH-
HOM TOKe npsimoi nonsipHoct (DC-). He co-
OEpPXUT paamoakTuBHbIX BelwecTs. Obnagaet
XOpOoLUeN 3aXuraemMocTbld U CcTabunbHOCTb
OYrv Ha npefenbHO HU3KMX ToKax U yOoBMeT-
BOPUTENbHOM CTOMKOCTbIO Ha BbICOKUX TOKaX.
LiBeToBas MapkuMpoBKa TopLa: cepbli
Bbinyckaemble guametpbl: ot 1,0 go 4,0 mm
Tok: ~/ = (=)

Ecnn pagnyc KpuBuM3Hbl U3genma Ha
CTOJIbKO Marn, 4YTo ceKkumsa YKaSGHHOIZ
ONWHBI He No3BorisieT obecnevnTb Ka-
YeCTBEeHHOEe npuneraHne nogknagku
K CBapuBaeMblM KpPOMKaM, OaHHble
CeKuMn MOXHO pe3aTb Ha bonee ko-
poTkme. Pukcaums OGnoka Ha cTblke
MOXEeT oOocyLlecTBndeTrcda altoMUHu-
€BblM CKOTYEeM, KaTyLK/U C KOTOpPbIM

10

MOXHO npuobpecTn B nobom mara-
3uHe, Nnbo ApyrMM AOCTYMNHbIM B Ka-
KO0V KOHKPETHOM cuTyaumm crnocobe.

PZ 1500/07 | Bniok KOpW4YHEBBLIX KepaMUYEeCKUX
NMOAKNagoK u3 25 3rneMeHToB Onu-
Ho 500 mm, cobpaHHbIX Ha camo-
KnesiLencsa antoMuHNMEBOW qonbre,
npefHasHavYeHHbln ans opMmpoBa-
HUsi 06paTHOro Banuka npu cBapke B
V-00pa3Hyto pasgenky npsiMosiMHEN-
HbIX W KonbLieBbIX LWBOB. Mo ocTanb-
HbIM XapaKTepucTukaMm faHHasi nof-
knagka aHanornyHa PZ 1500/02, Ho
OpUEHTMPOBaAHa Ha MeHbLUME TOf-
LUWHBI U, COOTBETCTBEHHO, MEHbLUNE
3a30pbl B KOpHE. OneMeHT, duKcu-
PYIOLLMIA MOAKMAAKYy Ha CTbIKe, YXe
BXOAWUT B €€ KOHCTPYKLMIO, NO3TOMY
NnoAkragka nosiHOCTbI0 roToBa K npu-
MEHEHWIO, U TpebyeTcs TONbKO CHATb
3alUTHBIA CMOWN C Knesuiencsa no-
BEPXHOCTU honbru.

2 —»le— 10

85
0,0
60
-

500 (20x25mm) ——

PZ 1500/30 | OgnHo4Hasa KOpWYHEBas Kepamu-
yeckast noAknagka, npegHasHayeH-
Has ansa dopmupoBaHma obpaTHoro
Banuka npu ceBapke B V-obpasHyto
pasgenky KOpPOTKUX MPSIMONTUHENHbIX
weoB. [logknagka oyeHb nerko pe-
xetcsa B Tpebyemyto AnuHy. MNogknaa-
KM MOXHO HabupaTb B 6roku AnvHon
no 1000 Mm, ucnonb3dyss MHOropaso-
Bble MeTannuyeckne HanpasnstoLime
PZ 1501/01. Takue 6noku kpensitcs
Ha CTbIKE C MOMOLLbI0 (PUKCUPYHOLLINX
MarHuTHbIX nnaHok PZ 1504/01. lNo
OoCTanbHbIM XapakTepucTukam 1 crno-
cobam cbukcaumm Ha CTbike OaHHasi
nogknagka aHanornyHa PZ 1500/02.

—» e 07

1.5
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10

Mapka

OnucaHue

Ackus

Mapka

Onucaxue |

Ackus

Mnockue nogknagku ¢ paAMYCHOﬁ KaHaBKOW AN BUO0B CBapKu He oﬁpasylou.wlx Laka unm ¢ HebonbLNM ero 06pa3OBaHVIeM

Mnockue nogknaaku ¢ pa.nyCHoﬁ KaHaBKOW ANsA BUOOB CBapKun He o6pa3y|oumx Lsiaka unm ¢ HebonbLNM ero OGpaSOBaHMEM

PZ 1500/32

O}J,I/IHOHHaFI cepad KepamMmunyeckada
nogknagka aHanornyHas PZ 1500/30,
OoOHaKo paccuyuTaHHasi Ha 6ornee Bbi-
COKMe TensioBble Harpy3kn n He npea-
Ha3Ha4yeHHada Onda pes3ku.

—

245

— 13

215

PZ 1500/44

Brnok  KOpWYHEBBIX KEepPaMUYECKNX
nogknagok n3 10 anemMeHToB ANIMHOMN
1000 MM, cobpaHHbIX Ha MeTannnye-
CKOW HanpaenswLen npegHasHavyeH-
HbIN Ans opmypoBaHusa obpaTHOro
Banvka npu ceBapke B V-06pasHyto
pasgenky MNpOTSKEHHbIX MNPSAMONU-
HelHbIX WBOB. 1o cBOMM xapakTepu-
cTukam cbopka 6nmska k PZ 1500/30
YCTaHOBMEHHbIX B 0Oonee LMPOKYHO
Hanpaenswowy PZ 1501/02. Ho B
OaHHOM Cryvae HarnpasnsoLwas saB-
nsaeTca ogHopasoBon. bnok kpenuTca
Ha CTbIKE C MOMOLLbH (PUKCUPYOLLINX
MarHuTHbIX NnaHok PZ 1504/01.

'
!

JI

1000(10x100mm)

19,0
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PZ 1500/73

Bnok KOpPU4HEBbIX KepamMndecknx
nogknanok ns 20 aneMeHToB ANIMHOM
500 mm aHanormnyHbii PZ 1500/72,
CcoOpaHHbIN Ha CaMOKIesILLEeNcs anto-
MuHveBon onbre. Kepamuueckue
OnOKM MOXHO pe3aTb, YTO MO3BOMNSET
BbIMONTHATbL KOJ1bLIEBbIE LLIBblI MEHbLLE-
ro paguyca, ogHako padyeTHasi Tensno-
Bas Harpyska y H1x Huxe. Nogknagka
MOMHOCTBIO TOTOBA K MPUMEHEHWIO, U
TpebyeTCs TONMbKO CHATb 3aLUUTHbLIN
CINOW C KresLencsa noBepxHoCcTu.

25

500 (20x25mm)

PZ 1500/80

Brnok cepbix kepamuieckux nogkna-
[OK U3 24 anemeHTOB AnuHon 600 mm
aHanornyHeln PZ 1500/72, cobpaH-
HbI Ha CaMOKMNesLencsa antoMmHme-
BOM dhornbre. Bnok MOXHO AOMOMNHU-
TENbHO apMupoBaTb MNPOBOMOYHLIM
KapkacoMm aHanornyHo PZ 1500/02.
Mogknagka NOMHOCTBIO roTOBa K Npu-
MEHEHWI, U TPebyeTCs TONbKO CHATb
3alUUTHBIN CIOW C Krnesuwencsa no-
BEPXHOCTW.

85

600(24x25mm)

—»  e—73

PZ 1500/48

Brnok cepbix kepammuyeckux nogkna-
nok n3 5 anemeHtoB gnvHon 500 mwm,
cobpaHHbIX Ha MeTannuyeckon Ha-
npaenswowen Tmna PZ  1501/01,
aHanornyHbii PZ 1500/44, opgHako
paccuMTaHHbIN Ha 6onee BbICOKME Te-
NroBble Harpy3ku U He NpeaHa3HayYeH-
HbI 4ns pe3ku. briok Takke kpenutcst
Ha CTbIKE C MOMOLLbI (OUKCUPYHOLLIMX
MarHuTHbIX nnaHok PZ 1504/01.

215
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PZ 1500/87

Brnok cepbix kepamuyeckux nogkna-
ok n3 20 anemeHToB AnuHon 500 mm
aHanornyHeln PZ 1500/72, cobpah-
HbIl Ha camokKnesLulencs antoMUHKU-
€BOWN dhonbre, HO paccyYnTaHHbIN Ha
cBapky 6onee TOHKOCTEHHbIX u3fe-
nvn. Nopgknagka nonHOCTBIO rOTOBa
K NpUMeHeHuto, n TpebyeTca TONMbKo
CHSAITb 3aLUUTHbIN CMNOW C KresLwencs
NMOBEPXHOCTMU.

25

L
500 (20x25mm)

—»[e— 09

Mnockue nop

KNnagku ¢ TpaneuuaanbHOW KaHaBKOM Ans WNakoo6pa3yowmx BUAOB CBapKu

PZ 1500/70

Brnok cepbix kepammuyeckux nogkna-
[OK n3 5 anemeHtoB gnunHon 500 mm
aHanornyHbin PZ  1500/48, npegn-
Ha3Ha4YeHHbI AN opMUpoBaHMSA
obpaTHOro Banuka npu CBapke B
V-06pasHyto pasfenky NpoTsKEHHbIX
NPSIMOSNTMHENHbIX LWIBOB, HO coOpaH-
HbIA Ha camoknesulencs antoMmHne-
Bon cbonbre. Nogknagka NOMHOCTLIO
rotoBa K MpUMeHeHuto, u Tpebyetcs
TONbKO CHSITb 3aLLUUTHBLIA CHOW C Kne-
SLLencst NOBEPXHOCTMU.

21,5

500(5x100mm)

» e 13

PZ 1500/72

Brnok cepbix Kepamuieckux nogkna-
nok 13 20 anemeHToB anvHon 500 Mm
aHanornyHein PZ 1500/70, HO ©onb-
e OPMEHTMPOBAHHbIA Ha CBapKy
KOmMbLEBbLIX LUBOB paguycoM He Me-
Hee 400 mm, cobpaHHbI Ha camo-
Kreswencs aniomMmHMeBon dorsbre.
Moaknagka MNOMHOCTBID roToBa K
NpUMeHeHn0, 1 TpebyeTcsi TOMbKO
CHATb 3aLUUTHbIA CNOW C KNnesiwencs
NMOBEPXHOCTMU.

25—

250

L
500 (20x25mm)

—>jle 14

10,0

70

PZ 1500/03

Bnok KOpWUYHEBLIX KepamMU4eckux
nogknagok n3 10 aneMeHToB ANUHOM
1000 MM, cobpaHHbIX Ha MeTannuye-
CKOW HanpaensLlen npegHasHa4yeH-
HbIi ons dopmMupoBaHust obpaTHoOro
Banuka npu ceapke B V-obpasHyto
pasgenky MPOTSHKEHHbIX MPSMONu-
HelHbIX WBOB. [laHHble noaKnaaku
NPUMEHSOTCA Ansi cnocoboB CBapKu
obpasyoLwnMy  3HaYUTENBHOE KOMK-
YecTBO LUNaKa, Takux Kak cBapka B
3aLUMTHBIX rasax pyTUAOBLIMU UNN
CcaMo3aLLMTHBIMU NMOPOLLKOBLIMM MPO-
BOITOKaMMU, a TakkKe NOKPbITbIMU 3NeK-
Tpogamu. Briok kpenuTcs Ha CThblKe C
NMOMOLLIbIO (PUKCUPYHOLLIMX MarHUTHBLIX

nnaHok PZ 1504/01.

[y U D B

1000(10x100mm)
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Mapka

OnucaHue

Ackus

Mapka

OnucaHune

Ackus

Mnockue nogknagku ¢ TpaneunaanbHOW KaHaBKOW AN LWaKkoo6pasylowmnx BUAOB CBapku

Mnockue nogknagku ¢ TpaneunaanbHOW KaHaBKOWM AN Wnakoo6pasylowmx BUA0B CBapku

PZ 1500/22

Habop 0QMHOYHBIX KOPUYHEBbLIX Kepa-
MUYECKMX MOAKNaAoK, cobmpaembix B
6rnok Ha npoBoroYyHoM kapkace. OHu
npegHasHadeHbl Ans  opMupoBa-
HUSA obpaTHOro Banuka npu ceapke B
V-00pa3Hyto pasgenky KpuBONMHEN-
HbIX B Pa3fiMyHbIX NPOCTPaHCTBEHHbIX
NONoXeHUsAX WBOoB. TpaneuneBngHas
opma nogknagkv no3BonsieT 3afa-
BaTb pagunyc ~150 MM Ha NNOCKOCTK.
Ecnu TpebyeTca 3agatb apyrov pagu-
yc, nogknagku Heobxogumo pesatb,
3apaBas Apyrme CoOoTHOLLEeHUs1 6onb-
LLIOTO M Marioro OCHOBaHMWI Tpaneumu.
dukcauns Onoka Ha CTblIke MOXET
ocyLLecTBRsieTCA antoMVHNEBbIM
CKOTYEeM, KaTyLlKM C KOTOPbIM MOX-
HO npuobpectn B nbOM MarasuHe,
nmbo OpyrMm AOCTYMHbIM B KaXKOoMn
KOHKPETHOW cuTyaumm cnocobe.

—»| le— 09

PZ 1500/54

Brnok cepbix kepamuyeckux nogkna-
[OK 13 25 anemeHToB AnvHorn 600 M,
npegHasHayeHHbln  Ana  opMupo-
BaHMsA obOpaTHOro Banuka npu cBap-
ke B V-obpasHylo pasgenky npsimo-
JTIMHENHbIX U KOJlbLiEBbIX LUBOB MpU
3HA4YUTENbHbLIX TEeNnnoOBbIX Harpy3kax
cnocobamn cBapku obpasyoLwmmm
3HAUMTENbHOE KONMMYECTBO LUNaKa,
CcoOpaHHbIN Ha CaMOKIesiLLecs anto-
MUHMeBoOW conbre. MNogknagka non-
HOCTbIO rotoBa K NPUMEHEHUI0, U Tpe-
OyeTCsl TONMbKO CHATb 3ALLUTHbIV CION
C KnesdLencst NoBepXHOCTH.

«— 25 )

600(25x25mm)

—»{je— 09

350
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PZ 1500/33

OouHoyHas cepasi  kepamuyeckasi
nogknagka, npefHasHadeHHas Ans
dopmmpoBaHuss obpaTHOro Banuka
npu ceapke B V-06pasHyto pasgernky
KOPOTKMX NPSIMOSTMHENHBIX LLIBOB Npu
3HAYUTENbHbIX TEMMOBbLIX Harpy3kax.
Mopknaakn MoxHo HabupaTtb B 6ro-
kn anuHon go 1000 mm, ucnonb3ys
MHOropasoBble MeTannmMyeckme Ha-
npasnawowme PZ 1501/02. Takue
OGnokn KpensaTcs Ha CTblke C MOMO-
b0 PUKCUPYHOLLMX MArHUTHBIX Nna-
Hok PZ 1504/01.

348
313

—» & 09

PZ 1500/71

Brnok cepbix Kepammnyeckmx nopkna-
[oK 13 5 anemeHToB gnuHon 500 mwm,
aHanornyHeln PZ 1500/54, Ho opuer-
TMPOBAHHbBIN Ha CBapKy NPSMONUHEN-
HbIX LLUBOB.

15
-
245

PZ 1500/42

Brnok  KOpPWYHEBLIX  KepamMU4ecKmnx
noaknagok u3 50 aneMeHToB ANIMHON
1000 MM, cobpaHHbIX Ha MPOBOOY-
HOM Kapkace, npeAHa3Ha4YeHHbINn Ans
cdopmmpoBaHus obpaTHOro Banuka
npu ceapke B V-06pasHyo pasgenky
NPSIMOSNTMHENHBLIX W KOMNbLIEBbLIX LUBOB
Ansi cnocoboB cBapku obpasyoLmmm
3HaYnUTENbHOE KOMUYECTBO LUMaka.
Ecnn pagmyc KpuBU3HbI M3fenus Ha
CTOMbKO Marl, YTO CEeKLUSI yKa3aHHOW
OIVHBI He no3BonsieT obecneynTb Ka-
YeCTBEHHOEe NpurneraHe Noaknaaku K
cBapuBaeMbIM KpoOMKaM, AaHHbIe Cek-
UMM MOXHO pes3aTb Ha Gornee KopoT-
Kune, a Takke KoMOMHUpoBaTh ux ¢ PZ
1500/22. dukcauus brnoka Ha CTbike
MOXET OCYLLECTBNAETCA antoMUHU-
€BbIM CKOTYEM, KaTyLUKW C KOTOPbIM
MOXHO npuobpecTtn B nobom mara-
3uHe, NMMbo ApyrMM OOCTYMHbIM B Ka-
KOO KOHKPETHOW cuTyaumm cnocobe.

29,7

PZ 1500/81

Brnok cepbix kepamuyeckux nogkna-
[OK U3 24 anemeHTOB AnuHon 600 mm
aHanornyHeln PZ 1500/54, cobpah-
HbI Ha CaMOKMnesLenca antoMmHme-
Bon cbonbre. Bnok MoOXHO AononHu-
TeNbHO apMMpoBaTb MPOBOMOYHLIM
KapkacoMm aHanorunvyHo PZ 1500/42.
Mopknagka NoOnHOCTLIO roToBa K Npu-
MEHEHWI, U TpebyeTcs TONbKO CHATb
3alUUTHBIN CIOW C Krnesuwencsa no-
BEPXHOCTW.

I

=== ==

I
1
I

600(24x25mm)

30,0

Kpyrnble noaknaaku

234

PZ 1500/01

OpgvHoYHaa KopuyHeBasi kepamuye-
ckas nogknagka, npefHasHayeHHas
ans dopMmpoBaHust 06paTHOro Banu-
Ka KOPOTKMUX MPSMOSIMHENHbIX LUBOB
npu cBapke CTbIKOBbIX LWBOB B X-06-
pasHyto pasfernky, a Takke TaBpOBbIX
weoB ¢ V u K-obpasHow pasgenkamu,
Kak Lnakoobpasywmummu cnocoba-
MW CBapku, Tak U He obpasyrolmnmu
wnaka. Ee Takke MOXHO NpUMeEHSATb
Ons cBapku crnocopamu He obpaasyto-
LLMMW LINaKa CTbIKOBbIX MPOAOMNbHbIX
WwBoB Tpy6 HebomnbLLOro anamerpa c
V-obpa3Hon pa3genkon, OCOBeHHO
KOorga orpaHuM4eHa BbICOTa YCUIEHUSI
obpaTtHoro Banuka. Nogknagku Mox-
HO pe3aTb, a Takke HabupaTb B 6roku
Ha NPOBOMNOYHBIN Kapkac. Pukcaums
6rnoka Ha CTblke MOXEeT OCYLLeCTBIs-
€TCsl antoMVHUEBbIM CKOTYEM, KaTyLL-
KM C KOTOPbIM MOXHO Npuobpectu B
nobom marasmHe, nubo Apyrum Ao-
CTYNHBbIM B KaXA0N KOHKPETHOW CUTY-
aumm cnocobe.

150
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Mapka

OnucaHue

Ackus

Mapka

OnucaHune

Ackus

Kpyrnble nogknagku

Kpyrnble noaknagku

PZ 1500/08

OpuHoYHas KopuyHeBasi Kepamu-
Yeckas nogknagka, aHanoruyHas
PZ 1500/01, HO opueHTupoBaHHas
Ha cBapKy MEeHbLUMX TOMLUWH.

100

PZ 1500/57

Briok cepbix Kepamuyeckux nogkna-
[oK aHanormyubii PZ 1500/52, Ho
paccunTaHHbIi Ha Gonee BbiCOKME
Tennosble Harpy3ku. OgHako kepamu-
Yyeckue cekumn Henb3s pesatb. bnok
MOXXHO [JOMOSHUTENbHO apMupoBaTh
NMPOBOJIOYHBLIM KapKacoM.

13
-

PZ 1500/17

OpuHo4Has KopuyHeBasi Kepamu-
Yyeckasi noAknagka, aHanoruyHas
PZ 1500/01 n PZ 1500/08, umeto-
Wasi MPOMEXYTOUHbIA MeXay HUMU
pasmep.

100

Mopknaaku cneuunanbHon hopmbl

PZ 1500/50

Bnok  KOpPMYHEBBIX  KepaMUYECKNX
nogknagok m3 25 anemMeHToB Anu-
How 500 MM, npegHas3HaYeHHbIN Ans
Tex Xe TonwmH, 4to n PZ 1500/08,
HO OPVEHTUPOBAHHbIV Ha CBapKy Kak
NPSAMOMMHENHbIX, Tak W KOmbLEBbLIX
LWBOB, COBpaHHbIN Ha camoKnesiLemn-
cq antoMuHueBon donbre. Mogknaa-
Ka MOSTHOCTLHO FOTOBA K MPUMEHEHMIO,
1 TpebyeTcst TONbKO CHATb 3aLLMTHbIN
CroW C Knesiwencst NOBEPXHOCTH.

I

500(25x20mm)

PZ 1500/24

Brnok cepbix KepaMuyeckux nogkna-
0ok n3 20 anemeHToB aAnvHon 500 M,
npegHasHadeHHbIn  ansa  opMmpo-
BaHWs obGpaTHOro Barnuka, korga oc-
HOBHbIM TpeboBaHWEM SIBMSIETCS OT-
CYTCTBME E€r0 YCUIEHMUS!, MPU CBapKe
B V-00pasHyto pasgenky npsMonu-
HEMHbIX U KOMNbLEBbIX LUBOB CBapKU
crnocopamu He obGpasyrLLMMK LLaka
NpuW 3HAYUTENbHbIX TENMOBbIX HArpPy3-
Kax, cobpaHHbIN Ha camoknesiLiencs
anoMmuHneBson donbre. [Nogknagka
MOMHOCTbIO FOTOBA K MPUMEHEHWIO, U
TpebyeTca TOMbKO CHATb 3aLUMTHBINA
CINOWN C KnesLlencs noBepxHocTu.

500(20x25mm)

18,5
8,

PZ 1500/51

Brok KOpU4YHEBbLIX KepaMMYecKnUx Noa-
Krnagok aHanornyHbli PZ 1500/50, HO
NPUMEHSIETCS AN TeX e TOMLWMH, YTo
n PZ 1500/17. Bnok MOXHO [OOMOnHK-
TENbHO apPMUPOBaTb  MPOBOSIOYHBIM
KapKacom.

500(20x25mm)

PZ 1500/52

Brok KOpUYHEBbLIX KepaMMUYecKnUX Moa-
Krnagok aHanormyHbii PZ 1500/50, HO
NPUMEHSIETCS AN TeX e TOMLWWMH, YTo
n PZ 1500/01. Bnok MOXHO [0MOnHK-
TENbHO apPMUPOBaTb  MPOBOSIOYHBIM
KapKacom.

500(20x25mm)

PZ 1500/25

MHorodyHKUMOHaNbHas oauHOYHas
KOpUYHEBasi kKepaMmyeckasi nogknaga-
ka anuHon 100 mMm, npegHasHaveH-
Hast ans dopmMmpoBaHusa obpaTHoOro
BanMKka KOPOTKMX MPSIMONTMHENHbIX
LWBOB MpW CBapke CTbIKOBbIX WK
YITOBbIX LWBOB, KOrAa KO Kakum nnbo
npvyYnHaM He NoaxoasaT MIoCKMe Unm
Kpyrnble nogknagku. MNMogknagku nve-
0T NSATb pPaboymx rpaHen, ux MOXHO
pesaTb, a Takke HabupaTb B OroKu
Ha MpPOBOSIOYHLIA Kapkac. Pukcaums
Onoka Ha CTblKe MOXET OCYLLECTBISA-
eTCcsl antoMUHNEBBIM CKOTYEM, KaTyLu-
KM C KOTOpPbIM MOXHO npuobpecTn B
nobom marasuHe, nMbo gpyrum [o-
CTYMHbIM B K&XX4ON KOHKPETHOW CUTY-
auum crnocobe.

I

—» e a1

PZ 1500/56

Brnok cepbix kepammuyeckux nogkna-
JOK aHanornyubii PZ 1500/51, Ho
paccynTaHHbIn Ha ©Oonee BbICOKME
Tennosble Harpy3kun. OgHako kepamu-
Yeckme cekuum Henb3s pesatb. brnok
MOXHO [OMOSIHATENBHO apMUPOBaTb
NPOBOJIOYHbLIM KapKacoM.

500(20x25mm)

236

PZ 1500/29

Y3kocneunanmampoBaHHas OAMHOY-
Has cepas kepamuyeckas nofknaaka
anudon 150 MM, npegHasHayveHHas
ans gopmMmnpoBaHusa kateta obpaTHo-
ro BanmKka KOpOTKUX I'IpﬂMOJ'IVIHeI7IHbIX
LLIBOB MpW CBapKe YrroBbIX coeanHe-
HU C HecuMMeTpuyHon V-o6pasHon
pasgenkom crnocopamu He obpasy-
WM Wnaka npu 3Ha4vynuTenbHbIX
TennoBbIX HArpys3kax. CDI/IKCGLI,I/IF! noa-
Knagku Ha CTblKe MOXET OCyLleCcTBNA-
€TCA altoMUHUEBBIM CKOTHEM, KaTyLl-
KM C KOTOpPbIM MOXHO Mpuobpectn B
nobom marasuHe, nubo Apyrum go-
CTYNHBbIM B KaXA0N KOHKPETHOW CUTY-
aumm cnocobe.
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3aknroyeHue

HecmoTpsi Ha To, 4TO B 4@HHOM CMpaBOYHMKE Mbl MOMbITANNCb OXBAaTUTb MaKCMMaribHO BO3MOXHOE KONMMYECTBO 3aaad,
KOTOpble NPUXOANTLCS peLlaTb creumanucTam rno cBapke, BKNIOYUTb B HEr0 BCHO HOMEHKIATYypy CBapOYHbIX MaTepua-
nos, BbinyckaeMblx komnaHnenn SCAB onsi eBpoNenckoro pbiHka, He NpeacTaBnsieTcs BO3MOXHbIM. Ecnn Bl He cmornu
nogobpartb Matepuan, Hambornee NonHo oTBevarLLMin Bawmnm TpeboBaHnsM, obpaTutech B bnuxaliliee pernoHanbHoe
npencTaBmTenbCTBO komnaHun SCAB nnu Hawemy oduumanbHOMy AUCTpubboTopy. Bo3amMoxHO, nHTepecytowmin Bac
CBapOYHbIA MaTepuarn He BOLLEN B NepeyeHb NpoayKuun, NnpeacTaBneHHbI B JaHHOM KaTtarnore.

Kpome Toro, komnaHus QCAB yaenseT 60mbLIoe BHUMaHue Tomy, 4Tobbl MOTpeduTenn He NPOCTO NCMOMbL30Bany B CBOEN
paboTe NPOAYKLMIO HALLIEN KOMMaHWW, HO U YETKO NPeACTaBnsifiv BCE HIOAHCHI, C KOTOPbIMW UM NPEOCTOUT CTOMNKHYTHCS
npv BbINOMHEHX 3a4ad. B Hawen koMnaHmMm ecTb CneumanmcTbl, OTBeYarLme 3a onpegeneHHoe HanpaseHne B Npo-
MbILLIIEHHOCTU, KOTOPbIE CMOryT OKa3aTb Bam kBanMdpuumnpoBaHHy BCECTOPOHHIOW NogaepxKy. [ns o3HakoMneHus ¢
pa3paboTkamu 1 peleHnsaMun, kotopble npegnaraet komnanna OCAB, Ha canTe www.esab.ru B pasgene «CnpaBoyHu-
KV 1 BpOLLIOPbIY» Bbl MOXETE HAWTU Ha PYCCKOM S3bIKE Kak CMPaBOYHMKK, CTaBLUME CBOEro pofa y4ebHuKamuy no ceapke
He TOMbKO A1 HAYMHAKLWMUX CBAPLLMKOB, HO U ANSi BbICOKOKBANMMULIMPOBAHHbBIX UHXXEHEPOB-TEXHOIMOIOB MO CBapke,
TaK 1 Katanoru, B KOTOpbIX NpeAcTaBneHbl TPeHObl, NONy4YMBLUME Pa3BUTUE B MOCAEOHNE rodbl.

«CBapka HenermpoBaHHbIX 1 HU3KOSNErMpoBaHHbIX cTariel BCeNO3NLMOHHbLIMU PYTUNOBLIMU MNOPOLUKOBLIMU NPOBOSIOKa-
Mu. CnpaBoYHUK cBapLymnka - Hebonbluasa 6poLutopa Ans CBapLLMKOB C pekoMeHAauusiMm no nogbopy COOTBETCTBYIOLLMX MPOBO-
NOK, a Takke HraHcaMm NOAroTOBKM M HAaCTPOVKM 000pyaoBaHMs, KOTOpble Heobxoanmo cobnoaaTth Npu paboTe ¢ ra3o3allMTHbIMU
PYTMIOBbLIMY NMOPOLLKOBLIMU MPOBOMOKaAMMU.

«OK AristoRod. CBapo4Hasi npoBornoka cnnoluHoro ceyeHus anss MAG-cBapku ¢ yny4weHHbIMWA XapakTepucTukamm no-
BepxHocTU. CnpaBoYHUK cBapLuKay - Hebonbluas 6poluopa ans cBapLLMKOB C peKoMeHAaUUsiMU Mo NPUMEHEHMIO HEOMEHEH-
HbIX CBapOYHbIX MPOBOOK C yy4yLlleHHbIMU XapakTepmcTukamu nosepxHocTn ASC (Advanced Surface Characteristics) o6ecneun-
BaeT Nonb30BaTeNo BbiCOYaNLLne nNoTpebuTenbckme nokasateny n apdekTBHOCTb. [aHbl pekoMeHAauum no 0CO6EHHOCTAM MX
NPUMEHEHNS 1 HAacTpoWikn obopynoBaHus Npy paboTe ¢ JaHHBIMU BUAAMM NMPOBOIIOK.

«OocTtmxeHusa komnaHum ACAB B cBapke HepXaBerLWKnX AynieKCHbIX cTaneny - Hebonbluasa y3kocneumanvanpoBaHHas 6po-
LUOpa, NOCBSILLIEHHas BONpocaM AyroBON CBapKU PasnuyYHbIX TUMOB ayCTEHUTHO-PeppuUTHBIX AyMneKCHbIX cTanen. B cnpaBoyHuke
[OaH nonHbI 0630p CBapOYHbIX MaTepunanos npounssoacTea komnanunm OCAB, npeaHasHa4YeHHbIX ANs CBapKy 3TUX CTanew, a Takke
npvBeaeHbl 00LLMe pekoMeHaauum Nno NOAroToBKe MO CBAPKY U3AENNA U3 3TUX CTanewn, ux cBapke 1 nocrnecBapoyHorn obpaboTke.

«CBapka antomuHus. KayectBo n KOMNEeTEHTHOCTbY - HebonbLUoW KaTanor CBapoYHbIX MPOBOMIOK HA OCHOBE antoMUHUEBbIX
cnnasos npoussogcTsa komnaHun SCAB. B faHHOM cripaBoyHMKe Takke MOXHO HaWTN MHAOPMaLMIo Mo BUAAM YNAaKOBOK AAHHbLIX
MPOBOIIOK U NMPYTKOB, @ TakXe Mo AOMNONHUTENbHbIM akceccyapam 1 NpUcnocobneHnsiM, HeobxoaMbIM A5t KOMMNIeKTauMm aBToMa-
TUYECKUX NIMHUIA U POBOTU3MPOBAHHbBIX KOMMIEKCOB, NpeAHa3Ha4YeHHbIX 41151 CBApKW U3Oenuin U3 antoMUHUEBDIX CMaBoB.

«PeMOHT penbcoBbIX NyTel MeETOAOM CBapKu» - B 0CHOBY cnpaBoYHMKa Nnernm pesynsratbl MHOTONETHEN COBMECTHON paboThl
komnaHum 3CAB ¢ komnaHuen «HaunoHanbHble XXenesHble Joporu Lseunn». B Hem onucaHbl TEXHUYECKNE peLLeHNs], CBA3aH-
Hble C BOCCTAHOBIEHMEM U PEMOHTOM Pa3fnMYHbIX ANIEMEHTOB XKENE3HOOOPOXKHBIX NMyTEN, MOBPEXAEHHbIX B NpoLecce aKcnnyarta-
L1n, METOAOM YrOBOW HaMmMaBKu, @ TakKe CBapKM CTbIKOB KeNe3HO4OPOXKHbLIX PEMbCOB HEMOCPEACTBEHHO Ha AENCTBYHOLLMX MYTAX.
3aecb Bbl HAaNAETE He TONbKO OMMCaHME CBAPOYHbIX U HAMMaBOYHbIX MaTepuanos, Beinyckaemblx komnaHnen SCAB ons pelueHus
3TUX 3afay, HO U OCHOBHbIE TEXHOMOIMMYECKME pekoMeHaaLmn, kotopble Tpebyetca cobniogaTe AN NONyYeHUs Ka4eCTBEHHOIO
pesyneraTta.

«ESAB Marathon Pac. MNonHasa adcekTnBHocTb MIG/MAG-cBapku» - CogepkaHme GpoLLopbl MOCBSLLEHO OMUCAHNIO CEMEN-
CTBa YMNaKkoBOK CBAPOYHbIX MPOBOMOK AMs AYrOBOW CBAPKM B 3aLUMTHBLIX rasax nraBsLLMMCS 3N1eKTpoaoM, obocHoBaHUO addek-
TUBHOCTU UX MPUMEHEHWS], @ TakKe COMyTCTBYHOLMM akceccyapam, HeobXoAMMbIM Afs MPUMEHEHMS NMPOBONOK B AAHHbLIX BUAAX
YNaKoBKMU.

«PekomeHpaLmm no nepeBO3Ke M XpaHEHUIO CBapOYHbIX MaTepuanoB. CnpaBo4YHUK» - B cnpaBoyHuKe AaHbl 06LLmMe pekOMeH-
Aaumun No yCrnoBYSM NEPEBO3KN Y XPaHEHWUSI NMOKPbITbIX 3NeKTPOA0B, (OIOCOB, CMMOLLIHBIX Y MOPOLLKOBLIX MPOBOMOK. Takke AaHbl
pekoMeHAauUmMm Mo pexxnMamM NoBTOPHOW NPOKAIKN pas3nmyHbIX MapoK NOKPbITbIX 3NeKTPoA0oB npom3BoacTBa komnaHum CAB.

«CBapkKa 4YyryHa WTY4YHbIMWU NOKPbITLIMU 3NeKTpoAamMmny - B cnpaBoyvHuKe npeacTaBneHbl CBOMCTBA Pa3fUyHbIX TUMOB YyryHOB
1 OCHOBHbIE CMIOXHOCTU, C KOTOPbIMU NPUXOAUNTCS CTankvMBaTbCA NPU UX CBapKe, a Takke AaHbl TEXHNYECKMe pekoMeHaaumun, no-
3BOMAKOLLME MAKCUMAIIbHO CHU3WUTb BEPOATHOCTb 06pasoBaHns AedekToB M NoNyunTb cBapHOe coeanHeHne, obnajaiolliee Hauv-
6onee BbICOKOW HecyLLen CNoCOOHOCTLI0. 34eCh Takke NpeacTaBneHa NMHenka CBapOYHbIX NMOKPbIThIX ANEKTPOA0B MPOM3BOACTBA
komnanun OCAB, npegHa3HavyeHHasa AN PeMOHTa U CBapKu M3denui M3 YyryHa, u Te 3ajayu, Ons pelleHus KOTOPbIX Mbl KX
pekomeHayem.

((PyKOBOACTBO no cBapke pa3HOpPOAHbLIX MeTannoBy - B gaHHOM 6yKneTe npeacraeneHa I/IH(*)OpMaLI,VIFl O npuHUmMnax ,D,erBOI7I
CBapKu pasHOPOAHbIX MeTasi10B U CnyiaBoB HAa OCHOBE XeJea3a, HUKenNnd, Mmeau, antoMmMHnUAa U paga apyrux metannos B 3aBUCUMOCTU
OT UX COYETaHUI, a Takxke paccMmaTpuBatoTCcA ciydaun, Korga ceapmBaemMble Matepuanbl HanpAaMyto He Co4eTaroTCcAa Apyr C OPpYroM. B
cnpaBoYHMKEe OaHbl pekoMeHaaunm no npuMeHeHno CBapo4HbIX Matepunanos OCAB, KOTOpPbl€ MOXXHO UCMOfb30BaThb OJ14 peLlleHns
OaHHbIX 3aa4, a TaKkKe peKOMeHAYHTCA HEKOTOPblE TeXHONOorm4eckme nprnemMbl, Nno3sondaoLne nonyvnTb Hanbornee ka4yecTBeHHoe
CcBapHOe coeanHeHune.

«CBapka 1 HannaBka. loco6ue no BbIGOPyY HannaBo4YHbIX MaTepuanoB ACAB» - CnpaBoYHMK NOCBSILLEH NPUHLMNam nogbo-
pa NpuUcafoYHbIX MaTepUasos, NPUMEHSIEMbIX A1l PEMOHTa U BOCCTAHOBMEHWS M3HOLLIEHHbIX MOBEPXHOCTEN U3LAENUIA PasTUYHbI-
MW criocobamu [yroBovi CBapku v NpuaaHnst UM CBOMCTB, KOTOPbIe NMO3BONAOT Npy AasibHENLLEN aKennyaTauum Hambonee apdek-
TUBHO NPOTVBOCTOATb U3HALLMBAIOLMM Harpyskam. Takke npuBefdeHbl TEXHOMOTMYeckne pekoMeHaaumm, noMoratoLue Hambornee
KauyeCTBEHHO BbINOSIHATL HAMNMaBKy, NpuBeaeH 0630p PasfMyYHbIX BULOB M3HALLMBAKOLLMX HArpy3oK 1 AaHbl 06Lwme pekomMmeHagauum,
KaKMMu CBOVCTBaMM JOIKeH obnaaaTh HannaBneHHbIN MeTansi, YTo6bl BOCCTAHOBIEHHOE U3Aenve UMENo MakcMmarbHO BbICOKMe
3KCrnlyaTauMoHHble CBOMCTBA.

«dyroBasi cBapka nop cnocom. TexHU4eCKun CnpaBoOYHUK» - B faHHOM Kkatanore npeacraBrneHa BCS HOMEHKNaTypHas nu-
Herika cntocoB npounssoacTea komnaHunm SCAB, npumeHseMbIx AN OyroBoW CBapKy CMnaBOB Ha OCHOBE >Xernesa u Hukens. B
CrpaBoYHMKE AaHbl NOAPOOHbIE OnUcaHns 3TNX OrCcoB, PEKOMEeHAYEMbl 06NacTn NPUMEHEHUS, a TaKKe yKkasdaHbl MPOBOMOKHU, KO-
TOpblEe PEKOMEHAYETCS MCNOMNb30BaTh B COMETAHUM C AaHHBIMU dontocamun. Kpome 3Toro 3aecb MOXHO HamTu 06LLY0 MHAOpMaLmIo
no TEM KpUTEPUSAM, KOTOPbIE€ NO3BONSIOT NOAPA3[enaTb riockl, MO PasnnYHbIM KOHMUIypaLumsam cBapoO4HOro obopyaoBaHns Ans
OYroBOW CBapku nog oritocom, a Takke onncaHne BcnomoratensHoro obopyaoBaHus, kotopoe komnaHns SCAB npegnaraet ceoum
3aKasyvkam, NPYMEHSIOLLMM Ha CBOEM NMPOVN3BOACTBE AaHHbIV B CBAPKW.

«JleHTOYHaA HannaBka. TeXHUYECKMI CNpPaBOYHUKY - KaTanor nocesileH neHTam u nocam npomssogctaa komnaHum SCAB,
a Takke TEXHONMOrMM HanmaBkU NNAKUPYHOLLMX MOKPLITUA Ha OCHOBE KOPPO3MOHHOCTOMKNX BbICOKONIErMPOBaHHLIX CTanem u HuKe-
NeBbIX CNIaBOB MeTo4aMu LyroBOW U 3M1IEKTPOLLAKOBON HannaBku nog ¢ritoCoM NEHTOYHbIMY 3nekTpogamu. B cnpaBoyHuke aaH
noapoOHbIN CpaBHUTENbHBIA aHanM3 3TUX cnocobOoB Hannaekv, a Takke npueegeHa MHGopMauust No obopyaoBaHMIO, KOTOPOe
komnaHusa CAB npeanaraeT CBOMM KIMEHTaM As1 BbINOMHEHUs! aHHbIX BUOOB paborT.

«CBapka usgenuii s Hep>xaBeroLMX cTanei. TeXHMYecKnin cnpaBoOYHUK» - B JaHHOM kaTarnore npeacTaBneHa BCS HOMeHKNa-
TypHas NMHelka CBapOYHbIX MaTepuarioB npouseofcTea komnaHum CAB, NpuMeHsieMbiX Ans AYroBOW CBapKW BbICOKOMErnpo-
BaHHbIX U CMABOB HA OCHOBE HMKENs. 34eCb MOXXHO HAaNTU XapakTEPUCTUKM U pEKOMEHAALMN NO NPUMEHEHUIO COOTBETCTBYHOLLIMX
MOKPbITbIX 3MEKTPOAOB, MPOBOOK U NPYTKOB AMs CBAPKU 3aLUMUTHBIX rasax, MOPOLLKOBbLIX MPOBOSIOK U KOMGUHALMIA (hrioC/MPoBOo-
ka. B cnpaBoyHKKe Takke AaHa obLeTexHUYeckass MHpopMaLsi, KOTOPY HEOGXOAMMO 3HaTb BCEM, KTO 3aHMMAaEeTCs BONpocamm
CBapKu BbICOKOMNETMPOBaHHbIX CTarlei U HUKeNeBbIX CriaBoB.

«CBapka pe3epByapoOB U COCyAOB AJisl CXMKeHHoro npupogHoro rasa (LNG) us 5% un 9% HukeneBbix ctanen» - Hebonbluas
y3kocneumanmampoBaHHas bpoLutopa, NocesLEeHHAs M3rOTOBMEHNK €MKOCTHbBIX XPaHWUMULL M3 BbICOKOMPOYHbIX MerMpoBaHHbIX
cTaneu, aKCNyaTUpYOLLIMNCS NP KpUOreHHbIX Temneparypax. B Hen faH 0630p cBapoYHbIX MaTepmnanos Npon3BoACcTBa KOMNAHUN
OCAB, pekoMeHayeMbIX AN Pa3nNnyHbIX AYroBbIX CMOCOO0OB CBapKy AaHHbIX BUOOB CIaBOB.
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MupoBoi nugep B 060pyaoBaHUUN U TEXHONMOMUSAX CBAPKU U Pe3KW.

KomnaHus ESAB Haxoantcs Ha NepeaoBoi NMHMK B 06nacTy TEXHONOIMI CBapkn 1 pe3kn metanna. 110 net onbita u
NOCTOSIHHOE YCOBEPLUEHCTBOBAHME MPOAYKLMM U TEXHOSOMMIM NO3BONSIET HAM UATU B HOTY C TEXHUYECKUM MPOrpeccom
B Ka)KOOM HanpaBneHuun, KoTopbimM 3aHMMaeTca ESAB.

CTaHAaprI Ka4yecTBa U 3IKoJriormn4eckme HopmMaTmBbI

Tpw KNOYEBBIX MOMEHTA B AEATENBHOCTU KOMMNAHUN: Ka4eCcTBO, 3Kkornorust n 6esonacHocTb. ESAB siBnsietca ogHom 13
HEMHOrMX KOMMNaH1n B Mm1pe, Npoaykunsa kotopon oreevaet ctaHgaptam 1ISO14001 n OHSAS 18001 B yacTu cuctem
3KONOrM4YecKkoro MeHe)KMEHTa, a Takke B ob6nactv ynpaBneHusi OXpaHoW 340poBbs 1 6€30MacHOCTbI0 MepcoHana.

C Toukm 3peHuss ESAB kayecTBO — 3TO HENPepbIBHO pa3BMBAaIOLLMIACA NPOLECC, KOTOPbIA SIBNSETCA CYTbl Hallero
NpoM3BOACTBa B MeXayHapoaHoM Maclutabe. [pon3BoacTBEHHbIE MOLLHOCTU BO BCEX CTPaHax Mupa, MecTHble npes-
CTaBUTENbCTBA M MEXAYHApOL4HAas CETb HE3aBUCUMbIX AUCTPUOBLIOTOPOB rapaHTUPYOT HALUUM KMMEHTaM BbICOKOE
kayecTBO M Goratbin onbiT ESAB B obnactu npous3sogcTtBa MatepuarnoB M TEXHOMOIMIA, HE3ABUCUMO OT TOro, rae
HaxXo4ATCS HaLUWU KITUEHTBI.

240

3ameTKkm




