CBAPOYHbIE MATEPWAIJIDI
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OrnaeneHue

o KINACCUNDPUKALIMN o
N Mapka 5
ISO/EN/IFOCT P UCO AWS FOCT / OCT / DIN
BBepgeHue
Martepuanbl, nermpoBaHHbIe Mn-Si Ans cBapku KOHCTPYKLIMOHHBIX YFNePOANCTBIX U HU3KO/IErMPOBaHHbIX CTane.
11 |MMA 15
: DneKTpobl A1 CBAPKW YrNepOAUCTbIX 1 HUSKOMErMPOBaHHbIX CTanei.
03C12 FOCT P MICO 2560-A: E38 O R 12 AWS A5.1: E6013 FOCT 9467: 946 15
MP-3 FOCT P UCO 2560-A: E38 OR 12 AWS A5.1: E6013 FOCT 9467: 946 15
OK 46.00P ENISO (TOCT P VICO) 2560-A: E38 ORC11 | AWS A5 1: E6013 FOCT 9467 946 16
AHO-21 FOCT P MICO 2560-A: E 38 O RC 11 AWS A5.1: E6013 FOCT 9467: 946 16
, FOCT 9467: 942A,
YOHWN 13/45 FOCT P UCO 2560-A: E 35 2 B 2 2 H10 ot 17
T™MY-21y FOCT P 1ICO 2560-A: E 35 2 B 2 2 H10 FOCT 9467 950A 17
, FOCT 9467: 350A,
Ly-5 FOCT P MCO 2560-A: E 35 2 B 2 2 H10 o e ooor 17
YOHVIM13/55 FOCT P ICO 2560-A: E 42 3B 2 2 H10 AWS AS5.5: E7015-G FOCT 9467: 350A 18
(obLueTexHnyeckme)
YOHWIVI 13/55P FOCT P ICO 2560-A: E 38 2 B 2 2 H10 AWS A51: E7015 FOCT 9467 950A 18
YOHWIM13/55 FOCT P MICO 2560-A: E 42 3 B 2 2 H10 FOCT 9467: 350A 18
(MocToBbl€e)
YOHWN 13/55 , FOCT 9467 950A,
— FOCT P 1CO 2560-A: E 38 2 B 2 2 H10 pelibacte 19
OK 48 P ENISO (FOCT P MCO) 2560-A: E 42 4 B 4 2 H5 | AWS A5.1: E7018 FOCT 9467: 350A 19
OK 48.04P ENISO (FOCT P MCO) 2560-A: E 42 4 B 3 2 H5 | AWS A5.1: E7018 FOCT 9467: 350A 19
MTF-01K EN S0 [OCTPVICO) 2560 A B 424822 | Aws A55:E7015GH8 | FOCT 9467: 950A 20
MTr-02 E";'O'SO (FOCTPUNCO)2560-A'E424B22 | A5 A5 5: E7015-G H8 FOCT 9467: 350A 20
OK 5370 ENISO (FOCT P MCO) 2560-A: E 42 5812 H5 | AWS A5.1: E7016-1 FOCT 9467: 550A 20
OK 55.00P ENISO (FOCT P MCO) 2560-A: E 46 5 B 3 2 H5 | AWS A5.1: E7018-1 FOCT 9467: 355 21
GMAW
1.2 I_IpOBOI'IOKVI Cr/IOWHOro ceyveHna anga ﬂerBOV] CBApPKM B 3alLUNTHbIX rasax NnaBALLMMCA 3/1EKTPOOOM YyrnepoancTbiX 1 22

HU3KONErMpOBaHHbIX cTanen.

FOCT ISO 14341-B: G S18
Cs-08I2C FOCT ISO 14341-B: G 49A 2 C1518 FOCT 2246-70: Cs-08[2C - O 22
FOCT ISO 14341-B: G 49A 2 M21S18

ENISO 14341-A: G 3Si1
ENISO 14341-A: G 38 3 C13Si1 .
OK Autrod 12.51 EN ISO 14341-A: G 42 4 M20 3Sil AWS A5.18: ER70S-6 22

ENISO 14341-A: G 42 4 M21 3Si1

EN ISO 14341-A: G 3Si1
Weld G3Si1 ENISO 14341-A: G 38 2 C13Si1 AWS A5.18: ER70S-6 22
EN ISO 14341-A: G 42 3 M213Si1

ENISO 14341-A: G 3Si1
OKTIPO 51C ENISO 14341-A: G 38 2 C13Si1 AWS A5.18: ER70S-6 23
EN ISO 14341-A: G 42 3 M21 3Si1

ENISO 14341-A: G 3Si1
) EN ISO 14341-A: G 38 3 C13sSi1 .
OK AristoRod 12.50 EN ISO 14341-A: G 42 4 M20 3Si AWS A5.18: ER70S-6 23

EN ISO 14341-A: G 42 4 M21 3Si1

ENISO 14341-A: G 3Si1
Weld CF 70S-6 ENISO 14341-A: G 38 3 C13Si1 AWS A5.18: ER70S-6 24
EN ISO 14341-A: G 42 3 M21 3Si1

ENISO 14341-A: G 4Si1
EN ISO 636-A: W 4Si1
OK Autrod 12.64 ENISO 14341-A: G 42 3 C14si1 AWS A5.18: ER70S-6 24
EN ISO 14341-A: G 46 5 M214Si1
EN ISO 636-A: W 46 3 4Si1

ENISO 14341-A: G 4Si1
ENISO 14341-B: G S6

OK AristoRod 12.63 ENISO 14341-A: G 42 3 C14Si1 AWS A5.18: ER70S-6 25
EN ISO 14341-A: G 46 5 M214Si1
EN ISO 14341-B: G 55A 5 M21S6

EN ISO 14341-A: G Z 3Si1
OK AristoRod 38 Zn ENISO 14341-A: G 42 3 M20 Z 3Si1 AWS A5.18: ER70S-G 25
EN ISO 14341-A: G 42 3 M21Z 3Si1

TIG
13 MpyTKM NpUcapoYHble 4SS AyroBOM CBapPKM B 3aLUMTHBIX ra3ax HEMIaBsaLWLMMCS SNEeKTPOAOM YrIePOANCTLIX 26
1 HU3KOMErPOBaHHbIX CTasew.

EN ISO 636-A: W 4Si1

Weld T W4Si1 EN ISO 636-A: W 46 5 4Si1 AWS A5.18: ER70S-6 26




KJTACCUDPUKALIMA a
N° |Mapka =
ISO/EN/TOCTP UCO AWS FOCT / OCT /DIN (6)
FCAW/MCAW
14 [pOBOMOKM NOPOLLKOBbIE ra303alLUMTHBIE Y CaMO3aLLUTHbIE A/19 AyrOBOV CBAPKM MNNaBALLMMCS 3/1€KTPOAOM Yr1epoanCTbIX U 27
HW3KONIErMpOBaHHbIX CTanen.
Coreshield 11 ﬁvwvg ﬁgégﬁ ETHAZ.CS3 27
Coreweld Prime ENISO 17632-A: T 42 4 M M21 3 H5 ﬁwg 22:13%:E70C'6M Ha 27
MC4 H4 EN ISO 17632-B: T494T15-0M21A-UH5 E70T15-M21A4-CS1-H4
AWS A5.20: E71T-1C-H8 FOCT 26271
OKTPO 71 EN ISO 17632-A: T 42 2 P C11H10 AWS A5.36: 28
E7T1-CIA2-CST-HS M — OKMPO 711,2 Ml 44 — A2Y
Weld 71T-1 ENISO 17632-A: T 46 2 P C11H10 AWS A5.20: E71T-1C-H8 28
EN ISO 17632-A: T 46 2 P M211H10 AWS A5.20: E71T-1IM-H8
AWS A5.20: E71T-1C-H4
AWS A5.20: E71T-IM-H8
FILARC PZ6113 ENISO 17632-A: T 42 3P C11H5 AWS A5.36: FOCT 26271-84: 29
ENISO 17632-A: T 46 4 P M211H10 E71T1-C1A0-CS2 H8 MM-Filarc PZ6113 1.2 NI 44-A3Y
AWS A5.36:
E71T1-M21A0-CS2 H8
4 EN ISO 17632-B: T495T1-IM21A-H5 AWS A5.20: E71T-9M-J-H4
Dual Shield 7100SRM | £\ 156 17632-8: T495T1-1M21P-HS AWS A5.20: E71T-12M-J-H4 29
AWS A5.20: E71T-1C-H4
ENISO 17632-A: T 42 4 P C11H5 AWS A5.20: E71T-IM-H4
Dual Shield Prime 71 ENISO 17632-A: T 42 4 P M211H5 AWS A5.20: E71T-9C-JH4 30
LT H4 EN ISO 17632-B: T494T12-1C1A-H5 AWS A5.20: E71T-9M-JH4
EN ISO 17632-B: T494T12-IM21A-H5 AWS A5.20: E71T-12C-JH4
AWS A5.20: E71T-12M-JH4
Dual Shield 46C ENISO 17632-A: T 46 4P C11H5 AWS A5.20: E71T-9C-J 31
1.5 SAW 32
DnoChl U NPOBOJIOKM NS AYroBOi CBapKM Mo hItOCOM YriepoanCTbIX M HUSKONEMMPOBaHHbIX CTanew.
Weld EM12K AWS A5.17: EM12K 32
Weld EH12K EN ISO 14171-A: S3Si AWS A5.17: EH12K 32
Weld EH14 EN ISO 14171-A: S4 AWS A5.17: EH14 32
OK Flux 10.62P ENISO 14174: S AFB 155 AC H5 33
OK Flux 10.71P EN ISO 14174: S A AB 167 AC H5 34
OK Flux 10.71M EN ISO 14174: S A AB167 AC H5 35
OK Flux 10.74 ENISO 14174: S A AB 167 AC H5 36
OK Flux 10.77 ENISO 14174: S A AB 167 AC H5 37
OK Flux 10.81P ENISO 14174: S A AR 197 AC 38

Martepuanbl HU3KONErMpoBaHHbIE AN CBAPKN KOHCTPYKLIMOHHBIX HU3KONIErMPOBaHHBIX CTanel NOBbILLEHHOW MPOYHOCTH

W BbICOKOMPOYHbIX CTanemn

214 |MMA § § § 39
3I'IEKTpO,C|,bI ana CBapKVI HV|3KOI'|e|—V|poBaHHb|X KOHCprKLI,VlOHHle cTanen NnoBbllLeHHON I'IpOHHOCTVI n BblCOKOl‘IpO\-{HbIX cTanen.

ENISO (TOCT P NCQO) 2560-A:
E4661NiB32H5

OK 73.68L AWS A5.5: ES018-C1 FOCT 9467: 355 (ycnosHo) 39
EN ISO (FOCT P 1CO) 2560-A:

OK 48.08L AWS A5.5: E7018-G FOCT 9467: 955 39

MTr-03 E 504 1NIMo B 22 HIO AWS A5.5: EB015-G FOCT 9467: 360 39
EN ISO (FOCT P 1ICO) 2560-A: ) .

OK 74.70 EE047B42 HE AWS A5.5: ES018-G FOCT 9467: 960 40
EN ISO (FOCT P 1CO) 18275-A: ] ]

PW 8018 EEE 47 Mo B4 2 HE AWS A5.5: ES018-G FOCT 9467: 360 40

PW 8016 EN ISO (FOCT P MICO) 18275-A: AWS A5.5: E8016-G FOCT 9467: 360 40

E 556 MnINiB12 H5
ESAB 98 AWS A5.5: ES018M FOCT 9467: 260 (ycrnosHO) 40
ENISO (TOCT P NCO) 18275-A:

OK 74.86P E 62 4 MnINiMo B T 32 H5 AWS A5.5: E10018-D2 FOCT 9467: 370 a
ENISO (FTOCT P U1C) 18275-A: . .
OK 75.75P E 69 4 Mn2NiCrMo B 42 H5 AWS A5.5: E11018-G FOCT 9467: 970 a4
ESAB 120 AWS A5.5: E12018M FOCT 9467: 285 (ycnosHo) M
GMAW
2.2 | [MpOBOMOKYM CM/IOLWHOMO CeYEeHUA /19 AyrOBO CBApKM B 3aLLMTHBIX ra3ax NAaBALMMCS 3N1€KTPOAOM HU3KOMNErMpoBaHHbIX 42

KOHCTPYKLMOHHbIX cTanem NoBbILWEHHOM MPOYHOCTUN N BbICOKOMPOYHbIX cTanen.

EN ISO 14341-A: G Z3Ni1Cu
OK AristoRod 13.26 ENISO 14341-A: G 42 0 C1Z3Ni1Cu AWS A5.28: ER80S-G 42
EN ISO 14341-A: G 46 4 M21 Z3Ni1Cu

EN ISO 14341-A: G Z3Ni1

Weld CF 80S-Ni EN 190 14341 A G 50 6 M21 Z3Nif AWS A5.28: ER80S-Nil 42
Weld CF 80S-Ni2 EN ISO 14341-B: G SNi5 AWS A5.28: ER80S-Ni2 42
Weld CF 55 EN1SO 16834-A: G ZMn3NiMo AWS A5.28: ER90S-G 42

EN ISO 16834-A: G 55 4 M21 ZMn3NiMo




KNACCUNDPUKALIMAN s
N° |Mapka =
ISO/EN/TOCT P NCO AWS FOCT /OCT/DIN (6)
Weld CF 90S-G EN ISO 14341-B: G Z SU4M31 AWS A5.28: ER90S-G a3
Weld CF 79 EN ISO 16834-B: G N5M3 AWS A5.28: ER1205-G a3
Weld CF 89 EN 1SO 16834-A: G Mn4Ni2CrMo AWS A5.28: ER1205-G 43
TIG
23 npyTKl/I npucago4Hble and ﬂerBOVI CBaApPKM B 3alUNTHbIX rasax HennaBALWMMCA 3NeKTPOAOM HU3KOTerMmpoBaHHbIX KOHCTPYKUMOHHbIX 44
CTanen NoBbILLEHHOW NPOYHOCTM U BbICOKOMPOYHbIX CTaNewn.
Weld T 80S-Nif Em :38 ggg:ﬁi w éghgzmn AWS A5.28: ER80S-Ni1 a4
Weld T 80S-Ni2 e e e i AWS AS5.28: ERS0S-Ni2 a4
FCAW/MCAW
24 npOBOﬂOKM MOPOLWKOBbIe ra3o3allinTHble N CaMOo3allunTHble ANd ,Cl,yI'OBOVI CBapKu NnaBAWLNMCA 3/1EKTPOAOM HU3KOMErMpoOBaHHbIX 45
KOHCTPYKLMOHHbIX cTanei NoBbILEHHON MPOYHOCTUN U BbICOKOMPOYHbIX cTanen.
Coreshield 71T-80S | ENISO 17632-A: T 42 4 INi Y NO 1 AWS A5.29: E71T8-Nit-J H8 a5
Coreshield 81T-8Ni2 | EN ISO 17632-A: T 46 4 2Ni Y NO 1H10 AWS A5.29: ES1T8-Ni2-J H8 a5
S |ENISO 76305 TosbIMIAND U5 | AWS A5.29: EBITTNiIM-H4 a6
Dual Shield Il 62 Plus AWS A5.29: E101T1-GM 46
Dual Shield 11 110 EN 1SO 18276-B: T762T1-IM21A-N3M2-H5 ﬁwg ﬁgggi Eﬂmgﬁ HHi 47
SAW
2.5 | Dnockl U NPOBOMIOKM A1 AyrOBOM CBAPKM MOA (P/IHOCOM HU3KOMErMPOBAaHHbLIX KOHCTPYKLMOHHbBIX CTasIEN MOBBILLIEHHOM MPOYHOCTY U 48
BbICOKOMPOYHbIX CTanen.
Weld EA2 EN ISO 14171-A: S2Mo AWS A5.23: EA2 a8
Weld ENITK EN ISO 14171-B: SUN21 AWS A5.23: ENITK as
Weld ENi2 EN ISO 14171-B: SUN5 AWS A5.23: ENi2 a8
Weld EF3 EN ISO 26304-B: (SUN2M33) AWS A5.23: EF3 as
Weld ENi3 EN 1SO 14171-A; S2Ni3 AWS A5.23: ENi3 as
Weld EG-2 EN ISO 14171-A: S Z 2MoTiB AWS A5.23: EG a8
OK Flux 10.62P EN ISO 14174: S A FB 155 AC H5 a9
OK Flux 10.71P EN ISO 14174: S A AB 167 AC H5 50
OK Flux 10.71M EN ISO 14174: S A AB 167 AC H5 50
OK Flux 10.74 EN ISO 14174: S A AB 167 AC H5 51
OK Flux 10.77 EN ISO 14174: S A AB 167 AC H5 51
OK Flux 10.81P EN ISO 14174: S A AR 197 AC 52
3 53
34 g'MA _ _ 53
NEeKTPOAbl A5A CBApPKK XpOMOMOﬂVIG,D,eHOBbIX TeI'II'IOyCTOI/ILIMBbIX cTanen.
OK 74.46L AWS A 5: E7018-Al FOCT 9467: 3-09M (ycnosHo) 53
OK 76.18L EN 1SO 3580-B: E5518-1CM H5 AWS A5 5; E8018-B2 FOCT 9467: 3-09XIM (ycnosHo) | 53
139 EN ISO 3580-A: E Z CrMoV1 B 2 2 H10 g%%ig%gf:gwo 53
L1120 EN ISO 3580-A: E Z CrMoV1 B 2 2 H10 (r)%%iz;%'g&goxwm 54
OK 76.28L EN ISO 3580-A: E CrMo2 B 4 2 H5 (ycnosHo) | AWS A5.5: E9018-B3 FOCT 9467: 9-09X2M1 (ycnosHo) | 54
OK 76.35P EN 1SO 3580-A: CrMo5 B 4 2 H5 AWS A5 5: ES018-B6 54
GMAW
3.2 [poBOMOKM CN/IOLIHOrO CeYeHWs Ans AyroBOV CBapKM B 3aLLUMTHbIX rasax ni1aBsaLLMMCS 31eKTPOAOM XPOMOMONNOAEHOBbIX 55
TENNOYCTONYMBBIX CTanen.
OK AristoRod 1312 A | EN ISO 21952-A: G CrMofSi AWS A5.28: ER80S-B2Si Eg%;iﬁéﬁﬁ;cnoa”o) 55
Weld CF 90S-B3Si EN ISO 21952-A: G CrMo2Si AWS A5.28: ER90S-B3Si 55
Weld CF 805-B6 EN ISO 21952-B: G 5M AWS A5.28: ER80S-B6 55
TIG
3.3 MpyTK1 NpUcagoYHbIe AN AYrOBOM CBAPKM B 3aLUMTHBIX Fa3ax HENNaBALWMMCS 31eKTPOAOM XPOMOMONNGAEHOBbLIX 56
TEen10yCTONYMBbIX CTaneun.
OK Tigrod 1316 A B e o I ZCoS AWS A5 .28: ER80S-B2 56
Weld T 80S-B2V EN ISO 21952-A: W Z CrMoVASi AWS A5.28: ER80S-G g/cc)g;i;‘@m Co-08XTCMPA | gg
OK Tigrod 1317 A EE :28 g}ggg:@; \\;VV gfﬁ“g‘éa AWS A5.28: ER90S-B3 56
Weld T 80S-86 EN g oo b o) AWS AS5.28: ERS0S-B6 56
Weld T 80S-B8 Em :28 g}ggg:@; w g&mg AWS AS5.28: ER80S-B6 57
Weld T 90S-B91 ENISO 21952-A: W (CrMo91) AWS A5.28: ER90S-B91 57

ENISO 21952-B: W 62 1 9CIMV




o KNACCUDPUKALINN e
N Mapka 5
ISO/EN/TOCT P NCO AWS FOCT /OCT/DIN O
34 FCAW/MCAW 58
: [poBOIOKM MOPOLLKOBbLIE A5 AYrOBOW CBAPKM NAaBALLMMCSH 3NEKTPOAOM XPOMOMO/IMOAEHOBbLIX TEMM0YCTONYMBbLIX CTanen.
. . AWS A5.29: E81T1-B2C
Dual Shield 8000-B2 EN ISO 17634-B: T55T1-1C-1ICM-H5 AWS A5.29: E&1TI-B2M 58
Dual Shield 9000-B3 ENISO17634-A: T (CrMo 2) P C1 AWS A5.29: E91T1-B3C 58
SAW
35 o o . 59
Dniochbl U NPOBOJIOKN AN AYrOBOM CBapKKM NOA (PIIOCOM XPOMOMO/IMOAEHOBBIX TEM0YCTONYMBLIX CTanem.
Weld EA2 EN ISO 24598-A: S S Mo AWS A5.23: EA2 59
Weld EB2 EN ISO 24598-B: SUICM AWS A5.23: EB2 59
Weld EB3 EN ISO 24598-B: SU2C1M AWS A5.23: EB3 59
OK Flux 10.62P EN ISO 14174: S AFB 155 AC H5 59
OK Flux 10.81P EN ISO 14174: S A AR 197 AC 60
CBapo4Hble MaTepu1arbl Ha OCHOBE BbICOKO/IErMPOBAaHHbIX CTasIeN U XeNe3HO-HUKEeNEeBbIX CN/1aBOB.
a1 MMA 61
: SneKTpoAbl Ha OCHOBE BbICOKOMErMPOBaHHbIX CTaNeln U XeNe3HO-HUKENEBbIX CMIaBoB.
411 | SnekTpopbl 4519 CBapKW BbICOKONErMPOBaHHbIX @YCTEHUTHBIX KOPPO3UOHHOCTOMKUX CTanew. 61
0O3/1-8 ENISO (TOCT P MCO) 3581-A:E199HB 22 AWS A5.4: E308H-15 FOCT 10052-75: 2-07X20H9 61
OK 61.30P ENISO (TOCT P MCO) 3581-A:E199LR12 AWS A5.4: E308L-17 61
OK 61.63 ENISO 3581-A:E199LR12 AWS A5.4: E308L-16 61
ESAB 304B ENISO 3581-A:E199LB22 AWS A5.4: E308L-15 62
LJ1-1 gr\;so (FOCTPVCO) 3581-A-EZ199ND B [OCT 10052-75: 2-08X20H9I 26 62
OK 61.80 AWS A5.4: E347-16 62
FOCT 10052-75:
DA 400/10Y 2-07X19H1IM3I 20, 63

OCT 5P.9370-2011

FOCT 10052-75:
3A 400/10T 3-07X19H1M3r 20, 63
OCT 5P.9370-201M1

] ] FOCT 10052-75:
OK 63.63 ISO 3581-B: ES316L-16 AWS A5 4: E316L-16 5. 02X20HI4L 2M2 (ycnosHo) 63

OCT 10052-75:

ESAB 316B AWS A5.4: E316L-15 3-02X20H14T2M2 (ycriosHo) 64
4.1.2 | SneKkTpopbl 4519 CBapKWN BbICOKONErMPOBaHHbIX AYNIEKCHbIX KOPPO3MOHHOCTOMKMX CTanein. 65
ZuperFab E2209-17 ISO3581-A:E2293NLR32 AWS A5.4: E2209-17 65
ZuperFab E2594-16 ISO3581-A:E2594NLR32 AWS A5.4: E2594-16 65
4.1.3 | DnekTpopbl 419 CBAPKW BbICOKONErPOBaHHbIX CTaneli CTOMKNX K OKUC/TMTENIbHOW KOPPO3MM 1 XKapOMpPOYHbIX CTanein. 66
FOCT 10052-75: 3-10X25H13I 2
0316 OCT 5.9224-75 66
EWAC ST 210 ISO 3581-A:E2520 R AWS A5 .4: E310-16 66
4.1.4 | SnekTpofbl A9 CBAPKW PA3HOPOAHbLIX CTasel, HannaBKn NepexofHblX C/I0EB 1 CBAPKW CTanel C orpaHN4eHHON CBapnBaEMOCTbIO. 67
OK 67.45 ISO 3581-A:E18 8Mn B2 2 AWS A5.4: E307-15 67
(ycnoBHO)
FOCT 10052-75: 3-10X25H13I2
o316 OCT 5.9224-75 67
OK 67.63 ENISO 3581-A:E2312LR 32 AWS A5.4: E309L-16 67
ESAB 309LC ENISO 3581-A:E2312L B4 2 AWS A5.4: E309L-15 68
OK 67.78 AWS A5.4: E309Mo-16 68
ESAB 309LMo AWS A5.4: E309LMo-15 68
EWAC ST 208 SLP ENISO3581-A:E299R12 AWS A5.4: E312-16 69
FOCT 10052-75:

EN ISO (TOCT P NCO) 3581-A:

SA-395/9 2-11X15H25M6AI2 69
EZ15256NB22 OCT B 5P.9374-81
GMAW
4.2 [pOBOMOKM CNOLLHOMO CeYEeHNst ANS AyroBOM CBAPKM B 3aLLMTHBIX ra3ax naaBAWmMMCS 31eKTPOAOM Ha OCHOBE BbICOKOErpoBaHHbIX 70

cranemn

npOBOﬂOKVI CM/IOWHOro ceveHna ana ,Cl,yFOBOI7I CBApPKU B 3alUNTHbIX rasax NNaBALLMMCA 3/1EKTPOAOM BbICOKO/TIErMPOBAaHHbIX CbeppVITHbIX,

4241 . x 70
q)eppMTO-MapTeHCVITHbIX N MApPTEHCUTHBLIX KOPPO3NOHHOCTOUKUX CTanewn.
OK Autrod 430LNb EN ISO 14343-A: G 18 L Nb 70
Weld M 410NiMo EN ISO 14343-A: G 13 4 71
Weld M 630 AWS A5.9: ER630 7
422 rlpOBOI'IOKVI Cr/1I0WHOro ce4veHna anga ﬂerBOI?I CBApPKM B 3alUMTHbIX rasax NnaBALLMMCA 3/1EKTPOLOM BbICOKOMTErMPOBAHHbLIX ayCTEHUTHbLIX 72
7 | M cynepayCTeHUTHbIX KOPPO3MOHHOCTOMKUX CTane.
Weld M 308L ENISO 14343-A: G199 L AWS A5.9: ER308L 72
Weld M 308LSi EN ISO 14343-A: G199 L Si AWS A5.9: ER308LSi 72
Weld M 347 EN ISO 14343-A: G 19 9 Nb AWS A5.9: ER347 73
Weld M 316LSi EN ISO 14343-A: G (1912 3L Si) AWS A5.9: ER316LSi 74




KJTACCUDPUKALIMA s
N° |Mapka =
ISO/EN/IOCT P NCO AWS FOCT /OCT/DIN O
Weld M 318 ENISO 14343-A: G (1912 3 Nb) AWS A5.9: ER318 75
Weld M 385 ENISO14343-A:G20255CuL AWS A5.9: ER385 75
423 MpoBonokwu Cr/TOLUHOTO CeYeHNs AN [yroBOW CBapPKM B 3aLUMTHbIX Fasax NnaBsLLMMCs 371€KTPOAOM BbICOKOMNErMpOoBaHHbIX AYMIeKCHbIX 76
KOPPO3NOHHOCTONKNX CTanei.
Weld M 2209 ENISO14343-A:G2293NL AWS A5.9: ER2209 76
SpeciAlloy M 25.10.4L |ENISO 14343-A: G2594 N L AWS A5.9: ER2594 77
424 MpoBonoku CT/IOWHOTO CeYeHIs Ana /:lyvroaoﬁ CBapPKM B 3aLUMTHbIX rasax NAaBaWLmMMCs 3/1EKTPOLAOM BbICOKOErMPOBaHHbIX 78
OKaNMHOCTOMKMX 1 XXKapOMPOYHbIX CTanei.
Weld M 310 EN ISO 14343-A: G 25 20 AWS A5.9: ER310 78
425 [MPOBONOKM CMMOLIHOIrO CeYeHns Ans nyrosoﬁucaame B 3ALUNTHLIX ra3ax MNABALUMMCS 3M1EKTPOAOM PaSHOPOAHbIX cTanei, 79
HaraBKM NepexoaHbIX C/I0EB 1 CBAapKU CTasiel C OrpaHUYeHHO CBapUBaeMOCTbIO.
Weld M 307Si ENISO 14343-A: G18 8 Mn &ngmgsﬁa;iiigzo) 79
Weld M 309L ENISO 14343-A: G 2312 L AWS A5.9: ER309L 80
Weld M 309LSi EN ISO 14343-A: G 2312 L Si AWS A5.9: ER309LSi 80
TIG
4.3 MpyTky NpYcagoYHbIe CMTOLHOMO CeYEHUs /19 AyrOBOV CBapKyM B 3alLUMTHbIX ra3ax HemIaBaLWLMMCS 3/IEKTPOLOM Ha OCHOBE 81
BbICOKO/IErMPOBaHHbIX CTasne.
4.3.1 |lNpyTky Ans oyroBoii CBapKW BbICOKONErNMPOBaHHbIX MapPTEHCUTHBIX KOPPO3MOHHOCTOWKMX CTanei. 81
Weld T 630 AWS A5.9: ER630 81
4.3.2 | MNpyTkK 4ns AyroBow CBapku BbICOKOIErMPOBaHHbIX ayCTEHUTHBIX U CyrnepayCTeHUTHBIX KOPPO3MOHHOCTOMKNX CTanei. 81
Weld T 308L ENISO 14343-A: W (199 L) AWS A5.9: ER308L 81
Weld T 308LSi ENISO 14343-A:W19 9L Si AWS A5.9: ER308LSi 82
Weld T 347 ENISO 14343-A: W19 9 Nb AWS A5.9: ER347 82
Weld T 347Si EN ISO 14343-A: W 19 9 Nb Si AWS A5.9: ER347Si 82
Weld T 316L EN ISO 14343-A: W (1912 3 L) AWS A5.9: ER316L 83
Weld T 316LSi ENISO 14343-A: W19 12 3L Si AWS A5.9: ER316LSi 83
Weld T 318 EN ISO 14343-A: W (1912 3 Nb) AWS A5.9: ER318 83
Weld T 385 EN ISO 14343-A: W 20255 Cu L AWS A5.9: ER385 84
SpeciAlloy T AWS A5.9: ER310Mo
22.22.2.8,\/4” ENISO 14343-A:W 25222 NL (MORMEMLMPOBEHO) 84
433 |_|pyTK£/I 0N OyroBOV CBAPKM B 3aLLUMTHbIX ra3ax HEMMaBsLLMMCS 3/1EKTPOAOM BbICOKOMErMPOBaHHbIX AYMIEKCHbIX KOPPO3MOHHOCTOMKMX 85
cTanei.
Weld T 2209 ENISO14343-A:W2293NL AWS A5.9: ER2209 85
SpeciAlloy T 25.10.4.L [ENISO 14343-A:W 2594 NL AWS A5.9: ER2594 85
434 |_|pyTK£/I ON1s1 AyrOBOM CBAPKM B 3aLUMTHbIX Fa3ax HeMMaBsALWMMCS 3/1eKTPOAOM BbICOKOMNErMpoBaHHbIX OKaNIMHOCTOMKUX M XapOomnpOUHbIX 86
cTanei.
Weld T 308H ENISO 14343-A: W 19 9 H AWS A5.9: ER308H 86
Weld T 310 EN ISO 14343-A: W 25 20 AWS A5.9: ER310 86
Weld T 2133MnNb EN ISO 14343-A: W Z 2133 Mn Nb 86
Weld T 2535Nb EN ISO 14343-A: W Z 25 35 Zr 87
Weld T 3545Nb ENISO 14343-A: W Z 35 45 Nb 87
435 MpyTkn ang nyr9BoV| CBAPKN B 3aLMTHbIX ra3ax HErNaBALMMCA 3N1EKTPOAOM Pa3HOPOAHBIX CTanein, HannaBKy NepPexoaHbIX CI0EB 88
1 CBapPKU CTanei ¢ orpaHnYeHHoOV CBapnBaeMOCTbHO.
Weld T 309L EN ISO 14343-A: W (2312 L) AWS A5.9: ER309L 88
Weld T 309LSi ENISO 14343-A: W 2312 L Si AWS A5.9: ER309LSi 88
FCAW/MCAW
4.4 [MpOBOMIOKM 1 NPYTKU NMOPOLLKOBbIE A1 AYrOBOW CBapKW NNABALLMMCS U HEMNABALLMMCS 3/1€KTPOAOM Ha OCHOBE BbICOKO/IErMPOBaHHbIX 89
cranei.
4.41 MpoBOMOKN MOPOLLKOBLIE A5 ,qyr(gsoﬁ CBAPKN NNABALLNAMCH 3M1EKTPOAOM BbICOKONETMPOBAHHbIX heppUTO-MapTEHCUTHbIX 89
1N MapPTEHCUTHbBIX KOPPO3UMOHHOCTOMKUX CTanew.
ST e e
4.4.2 I'Ipos(znoxm MOPOLLKOBbIE A/151 AyrOBOW CBapKW NNaBALLMMCS SMEKTPOAOM BbICOKO/IEMMPOBAHHbIX a8y CTEHUTHBLIX KOPPO3MOHHOCTOMKMX 90
cranei
sewsign 305 |E\ SCUSATIOSIPCI2. ERE e w0
Crosnessos. | ENSCTSATISS PSR R BT o
swetsaransosLxra | NSO T AT B LR, erez Boe o
el = e A ) o
e e A 52




KNACCUDPUKALINN e
N° |Mapka =
ISO/EN/TOCT P NCO AWS FOCT /OCT/DIN O
443 |_|pyTK£/I NnopoLlKoBble Angd ﬂerBOﬁ CBapKu HennmaBALWMMCA 3/1EKTPOAOM BbICOKOMIEMNMPOBAHHbLIX aYyCTEHUTHbLIX KOppO3V]OHHOCTOV|KV]X 93
cTtaneun
Weld T R308L AWS A5 22: R308LTH-5 93
Weld T R347 AWS A5 22: R347T1-5 93
Weld T R316L AWS A5 22: R316LTH5 93
4.4.4 |_|pOB(3I'IOKVI nopoLllkKoBble Anad ﬂ,erBOﬁ CBapKu NnaBAWLMMCH 3M1EKTPOAOM BbICOKOIErMPOBAHHbLIX AYNNEKCHbIX KOppO3V|OHHOCTOV|KV|X 94
cTanen.
SN BIGNt 2209 | EIc0 S A 1320 3N LP 212 AWS A5 22 £2209T1.4 o4
Shield-Bright 2594 | ENISO 17633-A: T 25 9 4 N L P M212 AWS A5 22: E2594T14 95
445 MpoBONOKM NopoLLKoBbie A /:Lyvrosoﬁ CBapKM NNaBALLMMCS 371EeKTPOJOM Pa3HOPOLAHLIX CTanel, HarnaBKy NepexoaHbIX CoeB 06
1 CBapKu Ctasnen ¢ orpaHn4eHHOM CBapnBaemMOCTbiO.
B T R -
ShielcBight 3090 X413 | 110 7623 a7 23 12 L R M1 2 AWS AS 22 £309L70.4 %
4.4.6 I-IpyTKp NMOpPOLUKOBbIE ﬂflﬂ ﬂerBOVI CBapKM HenMmaBAWMMCA 3M1EKTPOAOM PAa3HOPOAHbIX cTanen, HannaBkun nepexoaHbIX CioeB 1 CBapKu 97
CTanen ¢ orpaHN4YeHHOU CBapmMBaEMOCTbIO.
Weld T R309L AWS A5.22: R309LTH-5 97
a5 |SAW ) i 98
I_IpOBOI'IOKl/l 7] CerOCbI ONa AyroBou CBapKu nog q)ﬂIOCOM BbICOKO/1ErMpPOBAaHHbLIX CTaneun.
Weld S 308L ENISO 14343-A'S199 L AWS A5.9: ER308L 98
Weld S 347 ENISO 14343-A: S 19 9 Nb AWS A5.9: ER347 98
Weld S 3161 ENISO 14343-A:S19 123 L AWS A5.9: ER316L 98
Weld S 318 ENISO 14343-A: S 1912 3 Nb AWS A5.9: ER318 98
Weld S 385 ENISO 14343-A:S 20 255 Cu L AWS A5.9: ER385 98
SpeciAlloy S AWS A5.9: ER310Mo
Specnor> ENISO 14343-A: S 2522 2N L omiaano) 99
Weld S 2209 ENISO 14343-A:S 22 93N L AWS A5.9: ER2209 99
SpeciAlloy S 25104 | ENISO 14343-A:S 25 94N L AWS A5.9: ER2594 99
Weld S 310 EN ISO 14343-A S 25 20 AWS A5.9: ER310 99
Weld S 309L ENISO 14343-A'S 2312 L AWS A5.9: ER309L 99
Weld S 309LMo ENISO 14343-A:S 23122 L (Ahn\g’jmﬁp5ﬁ;i§iggg;"'° 100
OK Flux 10.93P EN SO 14174: S A AF 2 56 54 DC 100
a6 |SAWESW 101
JleHTbl n (meCI:.I ang ﬂerBOﬁ n 3ﬂeKTpOLL|naKOBO|71 HanaaBkKu KOppOsMOHHOCTOﬁKMX C10eB BbICOKONErnpoBaHHbIX cTanen.
OK Band 308L EN ISO 14343-A: B19 9 L AWS A5.9: EQ308L 101
OK Band 347 EN ISO 14343-A:B 19 9 Nb AWS A5.9: EQ347 101
OK Band 316L ENISO 14343-AB19123 L AWS A5.9: EQ316L 101
OK Band 309L ENISO 14343-A:B23 12 AWS A5.9: EQ309L 101
OKBand 309L ESW | ENISO 14343-A:B 22 1L &Vgpsmfﬁ;iﬁg%) 101
OK Band 309LNb ESW | EN ISO 14343-A: B 22 12 L Nb AWS A5.9: EQ309LNbD 101
Exaton 2413.LNb ENISO 14343-A: B 23 12 Nb AWS A5.9: EQ309LNb 102
OK Band 309LMo ESW | EN ISO 14343-A: B 21133 L &ngwfhaig:gf;m 102
Exaton 21133.L ENISO 14343-A:B 21133 L AWS A5.9: EQ309LMoD 102
Weld B 317L ENISO 14343-A:B19134 L AWS A5.9: EQ317L 102
SpeciAlloy B AWS A5 9: EQ310LMo
SpeoY e ENISO 14343-A: B 2522 2 N L Mombaioomano) 102
SpeciAlloy B 251041 | ENISO 14343-A:B 259 4N L AWS A5.9: EQ2594 103
OK Flux 10.05A EN SO 14174: S A AAS 2B 56 45 DC 103
OK Flux 10.10A EN SO 14174: ES A FB 2B 55 44 DC 104
CBapo‘-lele MaTepua’ibl Ha OCHOBEe HUKe/1ieBbIX CMN/1aBoOB.
51 glrlgﬁTpOﬂbl Ha OCHOBE HMKeNEBbIX Cr/1aBOB. 105
EWAC ST 202 NT ISO 14172: E Ni 6182 (NICr5Fe6Mn) AWS AS 11: ENiCrFe-3 105
CP GW 068 ISO 14172: E Ni 6625 (NICr22Mo9Nb) AWS A5 11: ENICrMo-3 106
EWAC ST 278 ISO 14172: E Ni 6276 (NICHI5Mol5Fe6W4) AWS A5 11: ENICrMo-4 106
CP GW 069 AWS A5 11: ENiCrMo-6 107
EWAC UltraJoint 3333 | ISO 14172: E Ni 6617 (NiCr22Co12Mo) AWS AS 11: ENICrCoMo-1 107




KNACCUNDPUKALIMAN o
N° |Mapka =
ISO/EN/TFOCT P UCO AWS FOCT / OCT / DIN (6)
52 |GMAW _ 108
I_IpOBOI'IOKVI Cr/1I0WHOro ceveHna anga ,Cl,erBOI/I CBapPKM B 3alUMTHbIX ra3ax NnaBALLMMCA 3/1EKTPOAOM Ha OCHOBE HUKeIEBbLIX CM/1aBOB.
NickelRod M Ni-1 ENISO 18274: S Ni 6625 (NITi3) AWS A5 14: ERNi-1 108
NickelRod MNICu-7 | EN ISO 18274: S Ni 4060 (NiCu30MnTi) AWS A5 14: ERNICu-7 108
NickelRod MNICr-3 | EN ISO 18274: S Ni 6082 (NICr20Mn3Nb) AWS A5.14: ERNICr-3 109
NickelRod M NICrMo-3 | EN ISO 18274: S Ni 6625 (NICr22Mo9Nb) AWS A5 14: ERNICrMo-3 110
NickelRod M NICrMo-4 | EN ISO 18274: S Ni 6276 (NICr15Mol6Fe6W4) | AWS A5.14; ERNICrMo-4 m
NickelRod M NICtMo-10 | EN SO 18274: S Ni 6022 (NICr2IMo13Fe4W3) | AWS A5.14; ERNICIMo-10 m
53 |16 } 12
I_IpyTKVl CMNOLWHOro cevyeHnda gnsa ﬂerBOM CBapPKW/ B 3alLUUTHbIX Fra3ax HeniaBALWMMCA 3N1eKTPOAOM Ha OCHOBE HUKeIeBbIX CM/1aBOB.
NickelRod T Ni- ENISO 18274: S Ni 6625 (NITi3) AWS A5 14: ERNi-1 12
NickelRod TNiCu-7 | EN ISO 18274: S Ni 4060 (NiCu30MnT) AWS A5 14: ERNICu-7 12
NickelRod TNiCr-3 | EN ISO 18274: S Ni 6082 (NICr20Mn3Nb) AWS A5.14: ERNICr-3 12
NickelRod T NiCrMo-3 | EN ISO 18274: S Ni 6625 (NICr22Mo9Nb) AWS A5 14: ERNICrMo-3 13
NickelRod T NiCrMo-4 | EN ISO 18274: S Ni 6276 (NICrI5Mol6Fe6W4) | AWS A5.14; ERNICrMo-4 13
NickelRod T NiCrMo-10 | EN ISO 18274: S Ni 6022 (NICr2IMo13Fe4W3) | AWS A5.14; ERNICrMo-10 14
NickelRod T NiCrMo-13 | EN ISO 18274: S Ni 6059 (NiCr23Mo16) AWS A5.14: ERNICrMo-13 14
54 |FCAWMCAW ] 5
I_IpOBOHOKM MOPOLUKOBbIE O/14 AYroBOW CBAPKK NNaBALLMMCA 3N1EeKTPOLOM Ha OCHOBE HUKETIEBbLIX CM/1aBOB.
Cryo-Shield 625 AWS AS 34, ENICIMOaTT 4 s
55 |SAW _ 16
I_IPOBOHOKW Ha OCHOBE HUKE/EBbLIX Cr/1aBoOB Angd [:lyI'OBOVI CBapKW 1 Harn/iaBku.
NickelRod SNICr-3 | EN ISO 18274: S Ni 6082 (NiCr20Mn3Nb) AWS A5 14: ERNICr-3 16
NickelRod S NiCrMo-3 | EN ISO 18274: S Ni 6625 (NICr22Mo9Nb) AWS A5 14: ERNICrMo-3 16
NickelRod S NiCrMo-4 | EN ISO 18274: S Ni 6276 (NICrI5Mol6Fe6W4) | AWS A5.14: ERNICrMo-4 16
OK Flux 10.93P ENISO 14174: S A AF 2 56 54 DC 116
sg |SAW-ESW ] ] "7
J1eHTbl Ha OCHOBE HUKENEBbIX CM/1aBOB ana ﬂerBOM N 3M1EKTPOLLIAKOBOW Hamn/1aBKu.
SpeciAlloy BNi72HP | ENISO 18274: B Ni 6082 (NiCr20Mn3Nb) AWS A5 14: EQNICr-3 17
Weld B NiCr-3 EN SO 18274: B Ni 6082 (NiCr20Mn3Nb) AWS A5 14: EQNICr-3 17
SpeciAlloy B Ni60 EN SO 18274: B Ni 6625 (NiCr22Mo9Nb) AWS A5 14: EQNICrMo-3 17
Weld B NiCrMo-3 EN SO 18274: B Ni 6625 (NiCr22Mo9Nb) AWS A5.14: EQNICrMo-3 17
cBaquthe MaTepuanbl A9 CBapKU YyryHa.
61 gfﬂﬁTpOﬂbl [N CBAPKM YyryHa. 18
EWAC Cl 407 AWS A5 15: ESt 18
EWAC Cl 422 AWS A5 15: ENi-CI 18
EWAC Cl 421 ENISO 1071: E C NiFe-Cl AWS A5 15: ENiFe-Cl 119
EWAC Cl 423 ENISO 1071: E C NiFe-Cl AWS A5 15: ENiFe-CI 19
TERRA Cl 94 120
62 |GMAW } 120
I-IpOBO/'IOKV] CN/IOWHOro ceveHnda ang AyroBon CBapKn YyryHOB MnaBALLMMCA 3N1EKTPOAOM B 3alUMTHbLIX rasax.
Unir GS DI5 120
CBaPO'-IHbIe MaTepuanbl Ha OCHOBE a/IlOMUHUEBDbIX CMN/1IaBOB.
74 | GMAW 121
I-IpOBO/'IOKV] CMNNOLLUHOro ceyeHnda ansa ﬂerBOVI CBaApPKWM B 3alUMTHbLIX rasax nnaBALLMMCA 3/1eKTPOOOM Ha OCHOBE a/ltoMUHUEBLIX CM/1aBOB.
OK AlumaRod 1070 | EN 1SO 18273: S AI 1070 (Al 99.7) AWS A5.10: ERI070 121
OK AlumaRod 4043 | EN ISO 18273: S Al 4043 (AISi5) AWS A5.10: ER4043 121
OK AlumaRod 4047 | EN SO 18273: S Al 4047 (AISI12) AWS A5.10: ER4047 122
OK AlumaRod 5554 | EN 1SO 18273: S Al 5554 (AIMg2,7Mn) AWS A5.10: ER5554 122
OK AlumaRod 5356 | EN 1SO 18273: S Al 5356 (AIMg5Cr(A)) AWS A5.10: ER5356 123
OK AlumaRod 5183 | EN ISO 18273: S Al 5183 (AIMg4,5Mn0O.7(A) | AWS A5.10; ER5183 123
OK AlumaRod 18.22 g{?gsﬁ?%z CeAMré1 124
72 |M6 _ 125
I-IpyTKVl CMIOWHOro ceveHna angd AyroBon CBapkKu B 3alLUTHbLIX ra3ax HennaBALWMMCA 3/1eKTPOAOM Ha OCHOBE a/ltoOMUHKMEBbLIX CM/1aBOB.
Tigrod 1070 ENISO 18273: S AI1070 (Al 99.7) AWS A510: RI070 125
OK Tigrod 4043 ENISO 18273: S Al 4043 (AISI5) AWS A5.10: R4043 125
OK Tigrod 4047 EN SO 18273: S Al 4047 (AISi12) AWS A5 .10: R4047 125
OK Tigrod 5554 EN SO 18273: S Al 5554 (AIMg2,7Mn) AWS A5.10: R5554 126
OK Tigrod 5356 EN SO 18273: S Al 5356 (AIMg5Cr(A)) AWS A5.10: R5356 126
OK Tigrod 5183 ENISO 18273: S Al 5183 (AIMg4,5Mn0,7(A) | AWS A5.10: R5183 126
OK Tigrod 18.22A FOCT 7871-75: CBAMr61 127

(ycnoBHO)




KNACCUDUKALINA

CBaPO'-IHbIe MaTepuasnbl Ha OCHOBE TUTaHa U TUTAHOBbIX CN1aBOB.
TIG

o o

N°® |Mapka ISO /EN/ FOCT P MCO AWS FOCT/OCT/DIN 5]
CBapO"lele MaTepuasibl Ha OCHOBe MeHbIX CM/1aBOB.

8.1 gfﬂﬁTpOﬂbl Ha OCHOBE Me[HbIX Cr/iaBOB. 130
EWAC Cu 630 AWS A5.6: ECu 130
EWAC Bronz 6028 AWS A5.6: ECuSn-C 130

g2 |GMAW 131
I'IpOBorIOKM CMNNOLLUHOro cevyeHnda gnga ﬂerBOVl CBapKM B 3alLUNTHbLIX rasax NnaBAalLmMMCA 3N1eKTpoAOoM Ha OCHOBE Me[lHbIX Cr/1aBOB.
Weld M Cu EN ISO 24373: S Cu 1898 (CuSn1) AWS A5.7: ERCu 131
Weld M CuSi-A EN ISO 24373: S Cu 6560 (CuSi3Mn1) AWS A5.7: ERCUSI-A 131
Weld M CuAl-A1 EN ISO 24373: S Cu 6100 (CuAl7) AWS A5.7: ERCuAI-A1 132
Weld M CuMnNiAl EN ISO 24373: S Cu 6338 (CuMn13AI8Fe3Ni2) | AWS AB5.7: ERCuMnNiIAl 132
Weld M CuNi EN ISO 24373: S Cu 7158 (CuNi3OMn1FeTi1) AWS A5.7: ERCuNi 133

I _ 134
I'IpyTKM CNMIOWHOro ceveHnsd anya AyroBov CBapku B 3alLUUTHbLIX ra3ax HeniaBAawmMmMca 3N1eKTpoAoM Ha OCHOBE MeHbIX CM/1aBOB.
Weld T CuNi EN ISO 24373: S Cu 7158 (CuNi3OMn1FeTi1) AWS A5.7: ERCuNi 134

-1 MpyTKY 1 NPOBOOKM NPUCAA0YHbIE A5 AYrOBOV CBapKM B 3aLLMTHbIX ra3ax HennaBsLLMMCS 3/1IEKTPOAOM TUTaHa U TUTAHOBbIX Cr/1aBOB. 135
Weld T Til EN ISO 24034: S Ti 0100 AWS A5.16: ERTi-1 135
Weld T Ti2 EN ISO 24034: S Ti 0120 AWS Ab5.16: ERTi-2 135
CBapoyHble MaTepuarbl A/11 Han/laBKU C/I0EB C 0COOLIMU CBOWCTBaMU.

104 gl:gﬁmonbl MOKPbITbIE HaMaBOYHbIE. 136
EWAC BU 101 EN 14700: E Fel DIN 8555: E 1-UM-300-P 136
EWAC CP HFD 010 EN 14700: E Fe1 DIN 8555: E 1-UM-400-P 136
EWAC CP BF 024 EN 14700: E Fe3 DIN 8555: E 3-UM-45-ST 136
EWAC HF 006 EN 14700: E Fe4 DIN 8555: E 4-UM-60-ST 137
EWAC BU 102 EN 14700: E Fe9 DIN 8555: E 7-UM-200-KP 137
EWAC BU 103 EN 14700: E Fe9 DIN 8555: E 7-250-KPR 138
EWAC BU 104 EN 14700: E Fe10 DIN 8555: E 8-UM-200-CKZ 138
EWAC HF 001 EN 14700: E Fe2 DIN 8555: E 2-UM-60-G 138
Bynat-1 EN 14700: E Z Fe2 139
Tribo Tuff 6517 EN 14700: E Fe8 DIN 8555: E 6-UM-60 139
EWAC HF 002 EN 14700: E Z Fel4 DIN 8555: E 10-UM-60-G 139
EWAC HF 003 EN 14700: E Z Fel4 DIN 8555: E 10-UM-60 140
EWAC HF 004 EN14700: E Z Fel4 DIN 8555: E 10-UM-60-GZ 140
EWAC CP ET 071 EN 14700: E Z Fel4 DIN 8555: E 10-UM-60-GZ 141

[OCT 10051-75: 3-320X25C2IP
T-590 EN 14700: E Z Fel5 DIN 8555: E 10-UM-60 141
EWAC Pyrocarb 077 EN 14700: E Fe16 DIN 8555: E 10-UM-60-GP 142
EWAC HF 005 EN 14700: E Fel16 DIN 8555: E 10-UM-65-GZ 142
Nanocarb 110 143
Nanocarb N111 SS 143
EWAC CP ET 072 EN 14700: E Fe20 DIN 8555: E 10-UM-65-GZ 143
EWAC BU 105 EN 14700: E Co2 DIN 8555: E 20-UM-40-CGZ 143
EWAC BU 107 EN 14700: E Co1 DIN 8555: E 20-UM-350-CGKPZ 144
EWAC BU 108 EN 14700: E Co3 DIN 8555: E 20-UM-50-CGPZ 144

10.2 ng-lnasquble MPYTKN CM/IOLLHOTrO CeYEHMSI. 145
Weld T Co-06 AWS A5.13: ERCoCr-A 145

103 OAFCW/FCAW/MCAW 146
HannaBo4Hble MOPOLLKOBbIE NMPOBOOKM CAMO3ALUMTHbIE M ra303alLUuTHbIE.

EWAC O 52B EN 14700: T Fe1 DIN 8555: MF 1-GF-300-P 146
Weld G-105 EN14700: T Fe1 DIN 8555: MF 1-45-GT 146
Weld G-102 EN14700: T Fe 3 DIN 8555: MF 3-50-GP 146
EWAC G-13Cr EN14700: T Fe 7 147
Weld G-13Cr EN 14700: T Fe 7 DIN 8555: MF 5-GF-45-RTZ 147
EWAC 0-964 EN 14700: T Fe 2 147
Weld G-965 EN 14700: T Fe 8 DIN 8555: MF 6-60-GP 148
EWAC 0-540 EN 14700: T Fe 9 DIN 8555: MF 7-GF-200-KPR 148
EWAC O 564 EN 14700: T Fe 10 DIN 8555: MF 8-200-CKPZ 149
EWAC O 521 EN 14700: T Fe 1 DIN 8555: MF 9-200-CZ 149
EWAC O 517 EN 14700: T Fe 8 DIN 8555: MF 6-60-GP 150
EWAC O 570 EN14700: T ZFe 14 DIN 8555: MF 10-55-G 150




KNACCUDUKALINN S
N° |Mapka =
ISO/EN/IOCT P NCO AWS FOCT/OCT/DIN O
EWAC O 6320 EN14700: T ZFe 14 DIN 8555: MF 10-GF-55-GTZ 150
EWAC O 546 EN14700: TZFe 14 DIN 8555: MF 10-GF-55-GTZ 150
Weld O-100 EN14700: T Fe 14 DIN 8555: MF 10-60-GP 151
Weld O-100HD EN 14700: T Fe 15 DIN 8555: MF 10-60-GP 151
EWAC O 6436 EN14700: T ZFe 14 DIN 8555: MF 10-GF-55-GTZ 151
EWAC O 630 EN14700: TZFe 13 152
EWAC O 516 EN 14700: T Fe 15 DIN 8555: MF 10-60-G 152
EWAC O 512 EN 14700: T Fe 16 DIN 8555: MF 10-GF-60-GT 152
104 |SAW § 153
HannaBoYHble MOPOLLKOBbLIE NPOBOIOKMN /151 AYrOBOI HamnnaBKy Nog crioem ditoca.
EWAC S-420 SR EN14700: T Fe 7 153
EWAC S-834 SR EN14700: T Fe 7 153
EWAC S-537 HH EN 14700: T Fe 6 153
105 gcfr\)’\cl)u.w NS ra30-KNCNIOPOAHOrO HamMbIIEHWSI. 154
EWAC 004 P 154
Weld PO-Ni20 154
EWAC 003 P 154
EWAC 001P 154
EWAC 002 P 154
106 :Z‘::(ml:(ils:;ﬂ NM1a3MEHHOr O 1 N1a3€PHOro HamMbIIEHMS. 155
Weld 500-PL 155
Weld PL-Co06 EN 14700: P Co2 155
Weld PL-Ni6O 155
Weld PL-Ni50 155
Weld PL-Ni40 155
14 I\B/II;zeI:aanbl 0N Nanku. 156
EWAC BR 590
EWAC BR 590 Flux 156
EWAC BR 516 156
EWAC BR 545 156
EWAC BR 585 156
EWAC Drrill Shield 156
.2 gl:gl:Tponbl NS PE3KU N CTPOXKKN. 157
EWAC GougeTec 157
EWAC Pierce 157
CutSkill 157
11.3 | MNpyTkn BonbtpamMoBble A5 AyroBOW CBAPKM B 3aLUMTHBIX Fra3ax HEMMNaBsALLMMCS 3/1eKTPOAOM. 158
Tungsten Pure ISO 6848: WP 158
Tungsten WL15 ISO 6848: WLa 15 158
Tungsten WC20 I1SO 6848: WCe 20 158
Tungsten WT20 ISO 6848: WTh 20 158
1.4 Moaknagku kepamuyeckume. 159
gK Backing Concave 159
%K Backing Concave 159
1O3K Backing Concave 159
:)6K Backing Concave 159
OK Backin
Rectangule?r 13 160
OK Backin
Rectangule?r 16 160
OK Backin
Pipe 6 ° 161
gil:)eBgcklng 161




N° |Mapka KJTACCUDPUKALIMA E‘
ISO/EN/TOCT P NCO AWS FOCT / OCT / DIN ()

Tpchnop‘mposKa U XpaHeHue CBapo4HbIX MaTepuasioB

AndaBuUTHbIN yKasaTtenb

3aknoueHne

10



BBepeHune

Hacroswmii cnpaBoOYHMK AOMOMHEH 4OCTATOYHO 60MbLUMM NEPEYHEM HOBbIX MApPOK CBApPOYHbIX MaTepMaros,
NPOM3BOACTBO KOTOPbIX OCBOEHO Ha Poccuiickmx 3aBogax komnaHum ESAB, a Takxe 3HauMTeNnbHO paclumMpeH
nepeveHb CBapO4HbIX MaTeEpPMasnioB, MOCTaBASEMbIX C a3naTtckux 3aBogoB ESAB. NMpeacTtaBieHHble HOBbIE
MaTepuarnsl aHaforMyHbl MaTepuanaM eBponenckoro NpoM3BoOACTBa, MOCTaBKa KOTOPbIX HA POCCUMIACKINA pbIHOK
cTana HEBO3MOXHbIM MOC/e BBEAEHNSA SKOHOMUYECKNX CaHKLMIA. Mpexae Yem NocTynuTb B Npoaaxy, HOBble
CBapoYHble MaTepuasbl NPOXOAAT TWaTe lbHbIN OTOOP N TECTUPOBaHNE Ha 6a3e TexHonormdeckoro ueHtpa 9CAB,
6asunpytolerocs B r. KpacHoropck MoCKOBCKOM 06/1aCTH, @ TakXke B HECKO/IbKMX aKKPeaAMTOBaHHbIX nadopatopusax,
OCHaLLEHHbIX COBPEMEHHbLIM 060PYyAOBaHNEM, MO3BO/IAIOLLEM NOy4YaTb Pe3y/bTaTbl UCMbITAHWUIA C BbICOKOW CTEMNEHbIO
LOCTOBEPHOCTU, @ TakXKe OLLEHUTb CXOAMMOCTb PE3y/ibTaToB, NOMyYaeMbIX OT HUX. TakxXe, B CpaBHEHUW C NpeablayLiei
BepCuen kaTanora, U3 cnnucka npeg/araeMbix MatepranoB yopaHbl MO3ULMK, CHATbIE C MPOM3BOACTBA, UM NOCTaBKa
KOTOPbIX MPM3HaHa HeLenecoobpasHoW.

Kak v paHblle, 4aHHbIA KaTanor MOCTPOEH MO NPUHLMMY NapannienbHOro peLleHnsa OOHOM 1 Tol e 3agaun
mMaTepuanamu ansa pasnnyHbiX BUAOB CBApPKM B Npeaenax ogHol rpynnbl CBapuBaeMbIX MeTanos.

Hapeemcs, 4To AaHHOW MHOPMaLIMK B COYETAHUN C TEXHUYECKMM OMMCAHWEM KaXXA0W N3 MapoK, NPUBEAEHHOrO

B 3TOM CMpaBoOYHUKe, OyaeT BNosiHE 4OCTAaTOMHO ANS ONTUMasibHOro nogbopa CBapO4YHOro MaTepumarna, KoTopblit
NMO3BOMUT PELUNTb NOCTaB/IEHHYIO Nepes Bamu 3agauyy.

Ecnv ans Bawweli pa6oTbl NOTpebyroTCs MexayHapoaHble CTaHA4apThl, yKa3aHHble B AaHHOM KaTtasore, TO MX MOXHO
npunobpectu Yyepes cant OYIT1 «CtangapTnHdopm» www.standards.ru. [Npun aTom cnegyeT MOMHUTb, UYTO NOOOWA
CTaHOapT — 3TO XMBOW OPraHmnaM, KOTOPbLIN MOCTOAHHO NpeTeprneBaeT Kakne-méo naMeHeHus 1 gonosHeHus. M xots
3TW U3MEHEHWS, KaK NPaBu/10, He HOCAT r106anbHOrO XapakTepa, He 3abbiBaiiTe NepUoANYECKN CNPaBAATLCS Ha TOM
e cante «CtaHgapTnHdopmMa» 06 akTya/lbHOCTU MHTepecytoLein Bac Bepcmn kakoro-nmbéo n3 aTmx CTaHgapToB.
Takxe 3a nocnegHee Bpems komnaHmern OO0 «9CAB», koTopasi HECMOTPSA Ha BCe MOMUTUYECKME C/TOXHOCTU
ocTaeTcs NoMHOUEeHHbIM nogpasaeneHnem komnaHnm ESAB, nposena 60/bLUyto paboTy MO NOAyYEeHUIO OA00PEeHN
Ha NPUMEHEHNEe HOBbIX CBapPOYHbIX MaTEPMasioB OCHOBHbLIMU CEPTUMLMPYIOLLMMU opraHaMmn Poccun. Bo-nepBblx,
0A06pPEHUST HEKOTOPbLIX POCCUIACKUX HE3aBUCUMBIX CEPTUMULMPYIOLLMX OpraHM3aumii U 0TpacneBbIX UHCTUTYTOB:

Poccuinicknm «HaumoHanbHbiM AreHtctBom o KoHTtposto n CeBapke». BoligaeT cBugetenscrea
Ha COOTBETCTBME CBAPOYHbIX MaTepumanoB TpeboBaHuam CTO HAKC 2.7-2021,
paspeLuaroLLmx X NpUMeHeHne 4n9 cBapkn N pemoHTa OnacHbIx TEXHNYECKNX Y CTPONCTB
(OTY) — ropHogo6biBatoLero o6opygosaHus (T 40O), razosoro o6opygoanus (FO),

HAKC KoTenbHoro o6opyaoBaHusa KO), KOHCTPYKLUMIA cTanbHbix MOocTOB (KCM), MeTannyprmyeckoro
o6opypoBaHus (MO), HedhTterazogobbiBatoLiero o6opygosanua (HIFJO), o6opynoBaHna ans
TPaHCNOPTMPOBKK onacHbIx rpy3oB (OTOIN), 060pynoBaHNA XMMUYECKUX, HEPTEXUMNYECKMX,
HedTenepepabaTbiBaloLLMX 1 B3pbIBOMNOXapoonacHbix npoussoacts (OXHBI), nogbemHo-
TpaHcnopTHoro o6opyaoBaHus (MTO) n cTponTenbHbIX KOHCTPYKUMiA (CK).

MaTepunansi aonylleHbl Angd CBapkKuM MarncTtpasibHbIX ra3onpoBoAOB U BK/TKOYEHbI B peecTp

Fasnpom «["a3npoma» (ogHOoBpemMeHHO TpebyeTcs atTtectaumsa HAKC Ha HITJO)

MaTepuanbl 4onyLleHbl AN19 CBapKn MarucTpasbHbIX Fra30NpoBOAOB. ABNSeTCa anbTepHaTUBO

WnreplasCepr peecTtpa «[asnpoma» (ogHoBpeMeHHO TpebyeTtcs attectauma HAKC Ha HITJO)

MaTtepuansl gonyLeHbl 4519 CBapPKW MarncTpanbHbiX HEPTENPOBOAOB M BK/IOYEHbI B PEECTP
TpaHcHedTb «HUNTHH>» (ogHoBpeMeHHo TpebyeTcs attectauma HAKC Ha HIT O Ha cooTBeTCcTBME
TpeboBaHMAM «TpaHCHeMTH»)

Matepwuansl, BktodeHHble B CTO-TK «TpaHccTopii»-12-2007, CTO-TK «TpaHccTtopin»-12-2019,
CTO-TK «TpaHccTpoii»-005-2007, CTO-TK «TpaHccTpoii»-005-2019 nnu gonyweHHble

HMLI «MocTbI» ’
oTaenbHbIMK 3aktoveHnamm HULL «<MocTbl» ans cBapku KOHCTPYKLMIA CTalbHbIX MOCTOB
(ogHOBpemeHHO TpebyeTca attectaunsa HAKC Ha KCM)
BHUWMXT Martepuansl, gonyLleHHble 4715 U3rOTOBMEHUS U PeMOHTa NOABMXHOIO X/A cocTaBa

Bo-BTOpBIX, 3TO 0406pEHNS POCCUNCKNX PErUCTPOB CYAOCTPOEHNS:

PMPC Poccuiicknii Mopckonm permcTp cygocTpoeHuns

PPP Poccuinckumin peyHom pernctp cygoCTpoeHus
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OG603HaYeHns KaTeropuii CBapoYHbIX MaTEPUAsIOB B COOTBETCTBUMN C CyAOCTPOUTENIBHBIMU PErncTpamu:

1

2 H 3

hakynbTaTMBHO

1— nHpgekc, onpefenstowmnii TpeboBaHUA PErMCTPa K MEXaHUYECKUM XapaKTEPUCTUKAM HarM/IaBNEHHOro MeTanna v
CBapPHOro coefiInHEHUs, KOTopble 06eCcneynBaloTCA CBAPOYHbIM MaTEPUAioM.

KaTeropus 3afaHHbIli perncTpom npeaen Temnepatypa MChbITaHWKi, NPU KOTOPOI AOMXKHbI ObITb 06ecneyeHbl
CBapoOYHOro TEKy4YeCTU HannaBfEHHOro pernameHTMpoBaHHbIE PErMCTPOM 3HaAYEHUSA PaboTbl ynapa KV [Ox]
maTtepuana mMeTanna uav CBapHoro LiBa Han1aBNeHHOro MeTasifla M CBapHbIX COeANHEHW

1 +20°C

2 0°C
3 305 MrlMa 50°C
4 -40 °C
1Y +20°C

2Y 0°C
3Y 375 MlMa -20°C
ay -40 °C
5Y -60 °C

2Y40 0°C
3Y40 -20°C
4Y40 400 Mria -40 °C
5Y40 -60 °C
3Y42 -20°C
4Y42 420 MMMa -40 °C
5Y42 -60 °C
3Y46 -20°C
4Y46 460 MlMa -40 °C
5Y46 -60 °C
3Y50 -20°C
4Y50 500 MlMa -40 °C
5Y50 -60 °C
3Y55 -20°C
4Y55 550 MlMa -40 °C
5Y55 -60 °C
3Y62 -20°C
4Y62 620 Mla -40 °C
5Y62 -60 °C
3Y69 -20°C
4Y69 690 Mla -40 °C
5Y69 -60 °C

2 — MHAOEKC, YKa3blBalOLWMA HAa TEXHOMTOMMIO CBApPKU, A9 KOTOPOIi 0ofo6peH CBapOoYHbIii MaTtepuan
T — onga ABYXMNPOXOAHOW CBapKMW, KOTOpasa NpeaycMaTpuBaeT CBapKy B OAMH NMPOXo[ C KaX 4ol CTOPOHbI LWBa
6e3 OoNO/THUTENbHOM NOoABAPKN U CTPOXKN KOPHS LIBA;
M — ona MHOrOMNPOXOAHOM CBapPKW;
TM — ansa ABYXNMPOXOAHOM U MHOTOMPOXOAHOM CBapKW;
S — ANa MexaHU3MpPOBaHHOW CBapKK B cpe/e 3alUUTHbIX Fra30B NPOBO/IOKaMM CM/IOLWLHOro cevyeHns
1 NMOPOLLKOBbLIMU MPOBOMOKAMU;
SM — ansa MexaHU3npPOBaHHOM CBApPKM U MHOTOMPOXOAHOM aBTOMaTUYECKOW CBapKX B cpee 3allUTHbIX ra30B
NMPOBO/IOKaMM CM/IOLLHOIo ceYeHMs 1 NMOPOLLKOBbLIMU NMPOBO/TIOKAMU;
V — Onga BepTMKabHOW CBapKKX C MPUHYAUTETbHBIM (DOPMUPOBAHNEM LLBA C MPUMEHEHNEM 3/1EKTPOLLIAKOBOW
WM 3N1EKTPOra3oBoii CBapKW;
PW — ona cBapo4HbIX MaTepuasnos, NOCTaBAgeMbIX C NOATBEPXKAEHHbIMU MeXaHUUYeCKMMM CBOCTBAMU MeTanna
LIBa B COCTOSIHMM MOC/e TepMUYECKO 06paboTKM ANA CHATUSA HAMPSXEHWA.

[na cBapo4yHbIX MaTepuanioB C KOHTPOMPYEMbIM cogep>kaHnem anddy3MOHHOro BOAOPOAa:
H — andy3noHHO cBoBOaHbIN BOOOPOS
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3 — MHAEeKC, onpegensaowmin cogepxanme audgysmonHHoro sogopoga B 100 r HannaBneHHOro MeTanna

NHpekc
mn Bogopopaa Ha 100 r metanna
PMPC PPP
5 H <5,0
10 HH <10,0
15 HHH <15,0

OpHako, BCe 3TN pa3peLleHns n ogobpeHns HOCAT NEPUOANYECKIUI XapaKTep U CPOK UX AEACTBUSA OrpaHuyeH
CTPOrMMM BPEMEHHbBIMM PamKamu. B cnpaBoYHMKE yKa3aHbl Te aTTectaumm n oqobpeHns, KOTopble MMENNCh Ha
MOMEHT €ro nsgaHus. ITOT CMMCOK MOXET, KaK PacLUMPATLCS 3a CHET HOBbIX MaTePUAsnoB, Tak U COKpalLlaTbCa 3a CHET
TeX, MpoA/IeHNe aTTecTaumm KOTOPbIX MPU3HAHO 3KOHOMUYECKU HelenecoobpasHbiM. [103ToMy Bcerga ytouHanTe
aKTyaNnlbHOCTb AaHHbIX PA3peLLEeHN Ha caiTax COOTBETCTBYIOLLMX CEPTUDULMPYIOLLMX OPraHoB nan B Bawwem
pernoHanbHOM npeacraButenscTee kKomnaHum DCAB.

Cnegyet 06patTb BHUMaHWeE, YTO B HACTOSILLIEM CNPABOYHMKE NPUBEAEHbI, Kak NPaBu/io, TONbKO TUMUYHbIE
MexaHWYecKme CBOMCTBA U XMMUYECKUI COCTaB HamnlaBNeHHOro MeTassa, XxapakTepHble Ana AaHHOrO CBapOYHOro
MaTepuana. [1a 60/bWNHCTBA U3 HUX MOJSTHOCTLIO OLIEHWUTb TOT AManasoH CBOWCTB, KOTOPbIA rapaHTUpyeTCa KaxabiM
KOHKPETHbIM MaTepuranom, No3BonsaeT cneundukaumnsa Ha Hero. [aHHblli oKyMeHT Bbl MoxeTe 3anpocuTts B Ballem
pernoHasnibHOM npeacTaBuUTenbCcTBe kKomnaHum DCAB.

Takxe, ecnin matepuan BbinyckaeTcsa 3aBogom ESAB pacnonoxxeHHOM Ha Tepputopun Poccum nnm Ha Hero ectb
penctytowee cengetenbctBo HAKCa, koHeuHble noTpebuTtenn MoryT 3anpocuTb akTyasbHble TexHnyeckme Ycnoeumsa
Ha MHTepecyLLNii UX maTepuarn.

HpOCTpaHCTBeHHbIe NMOoNOXeHNA NMpu CBapke:

1 H Hw>XHee ropnsoHTanbHoe un B Nnogo4yKky
-—

2 I/ HuxHee B yron

3 =': Opn30HTanbHbIV LWOB Ha BEPTUKANbHOM MNOCKOCTH
t

4 \ BepTtukanbHbIi WOB Ha NOABLEM

5 I& BepTunkanbHbIl LLOB Ha CNycK

6 H MOTONOYHbIN LLOB

Pop Toka 1 nonapHoOCTb:
= (+)DC+ NoCTOSAHHbLIN TOK 0OPAaTHOM MNONAPHOCTY (Ha S/1EKTPOAE «+»)
=(-) DC- noCTosHHbIV TOK NPSIMO MOAAPHOCTU (Ha 3MIEKTPOAE «-»)
"~ AC nepeMmeHHbIn TOK

o, — Npefen TeKy4eCcTy HannaBNeHHOro MeTasiia Npu UCMbITaHUAX Ha CTaTUYECKOe PacTsXKeHne

o, — Npeaes NPOYHOCTM HaMn/aB/IEHHOrO MeTasnna NPy UCMbITaHMAX Ha CTaTUYeCKOoe pacTaxXeHne

& — OTHOCUTENbHOE YANTMHEHME HaM/IaBNEHHOro MeTasisia Npu UCTMbITaHUAX Ha CTaTUYECKOE PacTskeHne

KV — pabota ygapa [[x] Ha V-o6pa3Hom Hagpese LLapnu npu ncnbitaHUSaxX Ha yaapHbIA N3rub Ha CTaH4apPTHOM
o6pasue 10x10 mm

KCV — ypapHasa BA3KOCTb [[x/cm?] Ha V-06pa3HoM Hagpese LLlapnu npu ucnbiTaHMaX Ha yaapHbIi n3rno
(KCV=KV/0,8)

KU — pa6orta ygapa [[Ix] Ha U-o6pa3Hom Hagpe3e MeHaxe npu UCNbITaHUAX Ha yAapHbIA n3rub Ha CTaH4AaPTHOM
o6pasue 10x10 mm

KCU - ynapHasa Bs3kocTb [[Ix/cv?] Ha U-06pa3HomM Hagpese MeHaxe npu UcnbiTaHUax Ha yaapHbli ns3rué
(KCU=KU/0,8)
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Ancknenmep (0TKa3 OT OTBETCTBEHHOCTH)

OpgHako, cnegyeT NOMHUTbL, YTO Katasor He SBNSeTCA UCTUHOW B NOC/ieAHeN MHCTaHunn. B Hem
HEBO3MOXHO y4eCTb BCEX HIOAHCOB, CBA3aHHbIX C U3roTOBMEHMEeM Balwlel npoaykumnm n ycrioBusMm
ee akcnnyataummn. OTBETCTBEHHOCTb 3@ PAab0OTOCNOCOOHOCTb NPOAYKLUNN 1EXUT Ha TEX, KTO €e
pa3pabaTtbiBan 1 nsrotaenuearsn. [10aTomMy Bcerga cMoTpuTe Ha BbIGOp CBaApOYHOro MaTepuana
TONBbKO C TOYKN 3PEHUSA BalLer KOHCTPYKLUMN, BaLLMX TEXHONOMMYECKNX BO3MOXHOCTEN U YCNOBWUI
BbIMNO/IHEHUS CBAPOYHbIX PaboT.

Ecnun xe y Bac octaHyTCA COMHEHUS B NPaBU/IbHOCTM BbIOOPAa, CBAXUTECH C HALLNUMK
cneymanucTamm TEXHUYECKOW noaaep>Xkn Bawero permoHanbHoro ocmuca no afeKTPOHHOM noyTe
NI TenedoHy, 1 Mbl OKaXeM BaM BCIO MOCUbHYIO MOMOLWb. HO HEe CTOMT 3Ty NOMOLLb
BOCMPMHMMATb Kak BO3MOXXHOCTb MEPENIOXUTb YaCTb CBOEW OTBETCTBEHHOCTU €LLEe Ha KOro-To.



Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

1.41. 3neK'rpom=| ONA CBapKu yrnepoaucTtbiX U HU3KO/1ErmpoBaHHbIX cTanemn.

o
b
[vs]

Mapka, TMn NOKpPbITUSA, ONUcaHne

Knaccudumkauum
M ogo6peHus

TUNUYHbIE XapaKTEePUCTUKMU
HannaBneHHoOro Metanna

Xumunueckmin
cocrtasB, %

MexaHu4yeckune
cBOWCTBa

03C-12

Tun nokpbITUS — pyTUIoBOE

YHuBepcanbHble 3N1eKTPoAbl, NpeAHa3HauYeHHble Ans
CBapKu U3AENNIA U3 YrNepoancTbIX U HU3KOMErMPOBaHHbIX
KOHCTPYKLMOHHbIX CTanen NnepnMTHOro knacca ¢ npegenom
npoyHoctn o 540 Mla, cyaocTpouTenbHbIX CTanein
HOPMasibHOWM 1 NOBbILWEHHOW NPOYHOCTUN KaTeropuii A, B, D n
apMaTypHbIX CTanen Ha NOCTOSTHHOM TOKe 060 NONAPHOCTH
1 NepeMeHHOM ToKe. XapaKTepu3aytoTCsi BENMKOIEMNHON
OTAENAEeMOCTbIO LW/laka B COYeTaHUM C NMaBHbIM Nepexoaom
OT Han/1aBMEHHOro Basinka K OCHOBHOMY MeTasnny 1 rnagkon
MOBEPXHOCTbLIO LWBa. DTO NO3BO/ISET PEKOMEHA0BaTb
[aHHble 31eKTPOoabl ANs CBapKN TaBPOBbIX COeANHEHWI C
rapaHTMPOBaHHbIM NO/TyYEHNEM BOIHYTbIX LUBOB, KOrAa K
KayecTBy (hOpPMUPOBaHUIO LLIBOB NPeabsB/ISIOT NOBbILEHHbIe
Tpe6GoBaH1s Npu CBapKe B Pas/IMYHbIX MPOCTPaHCTBEHHbIX
MONOXEHUAX. DNEKTPOAbI Manoro AameTpa MOXHO
MCMNO/b30BaTh 4718 CBAapPKM OT ObITOBbIX UCTOYHUKOB C
MOHWXXEHHbIM HanpsXXeHnem xonoctoro xoaa. jonyckaetcs
cBapKa Nno OKUC/IEHHbIM MOBEPXHOCTAM U Ha A/IMHHONK Ayre.
Tok:™/=(+/-)

[MpocTpaHCTBEHHbIE MOMIOXEHUs nNpu cBapke: 1, 2, 3, 4, 6
HanpsixeHune xonoctoro xoaa: 55 B

[ocTynHble Ans 3akasa gnameTpsbl: 2,0; 2,5; 3,0; 4,0 n 5,0 mm
PeXuMbl npokanku: npokasnka He Tpebyetcs. B cnydae
noTepun CBapoYHO-TEXHOMIOIMMYECKNX CBOCTB 13-3a Habopa
06Ma3KOWN BbICOKOW B/IaXXHOCTW, 9M1€KTPOAbLI MPOCYLUUTL Mpu
100-150°C, 60 mMuH.

FOCT 9467: 246

TY 1272-144-55224353-2014

FOCT P MCO 2560-A:
E380R12

AWS A51: E6O13

HAKC: © 2,5; 3,0; 4,0 Mm

PMPC: 2
PPP: 2

0,07
n 065
015
max 0,030
max 0,030

o, 480 MMa
o, 530 MrMa

S) 25%

KCV:

90 x/cm? npu 0°C
KCU:

150 Ox/cm? npu +20°C
70 Ox/cm? npw -40°C

MP-3

Tun nokpbITUS — pyTUIoBOe

YHuBepcanbHble 3NeKTpoabl, NpeAHasHavYeHHble ANa
CBapKu OTBETCTBEHHbIX KOHCTPYKLUMIA U3 YyrNepoanCTbIX

N HU3KONErnpOBaHHbIX KOHCTPYKLUMOHHbBIX CTanemn
Nep/IMTHOro Knacca ¢ npeaenom npoyvHoctn go 540 MMa,
CyAOCTPOUTENbHbIX CTaneli HopManbHOM 1 NOBLILEHHON
npo4HocTu kateropuin A, B, D 1 apmaTtypHbIx cTanen Bo BCex
NPOCTPAHCTBEHHbIX NMOIOXEHUAX, KPOME BEPTUKANN Ha CrycK
Ha MNOCTOSTHHOM TOKe 06PaTHOW NONAPHOCTU U MEPEMEHHOM
TOKe. DN1eKTpoAbl MO3BONAIOT BbINOAHATL CBapKy No
yBe/IMYEHHbIM 3a30paM. B otnnyme ot 60M1blUMHCTBA
PYyTUNOBbLIX 31eKTpoAoB, MP-3 pekoMeHAyIoTCA ANa CBapKu
Ha hbopcupoBaHHbIX pexunmax, 6narogaps 4emy nmetot
NOBbILIEHHYIO NPON3BOANTENBHOCTL Npouecca. CBapky
PEKOMEeHAYETCS BbINOMHATE HA KOPOTKOM UK cpeaHei AnnHe
ayru.

Tok: ™ /=(+)

[pocTpaHCTBEHHbIE NOMOXEeHUsa Npu cBapke: 1, 2, 3,4, 6
HanpsixxeHune xonoctoro xoaa: 50 B

[ocTtynHble onsa 3akasa avameTpel: 2,0; 2,5; 3,0; 4,0 1 5,0
MM Pexunmbl npokanku: npokasnka He Tpebyetcs. B cnyvae
noTepu CBapOYHO-TEXHONOIMMYECKNX CBOMCTB 13-3a Habopa
06Ma3KoWN BbICOKOW B/IaXHOCTW, 3M1€KTPOAbI NPOCYLUUTL Npu
70-90°C, 30 MuH.

FOCT 9467: 246

TY 1272-126-55224353-2013

FOCT P NCO 2560-A:
E380R12

AWS A5.1: E6013

HAKC: @ 5,0 MM (Tonbko
ONs 10TOB € MHAeKCoM SA)
n @ 3,0; 4,0 mm (aNsa noToB ¢
nHaekcom HG u SA)

PMPC: 2

0,09
n 065
0,25
max 0,030
max 0,030

o, 480 MMa
o, 575 MMa

6} 27%

KCV:

90 x/cm? npu 0°C
KCU:

135 [x/cm? npu +20°C
70 Ox/cm? npw -40°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN



Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

yrnepoancCTtbiX U HU3KO/1ernpoBaHHbIX cTanemn.

Mapka, TMn NOKpPbITUA, ONUcaHue

Knaccudumkauum
n ogo6peHus

TUNUYHbIE XapaKTEePUCTUKKU
HannaBneHHoOro Metanna

Xumunueckmin

cocraB, %

MexaHu4yeckue
cBOWCTBa

OK 46.00P

Tun NOKpPbLITUS — PYTUIOBO-LIENNIONO3HOE

YHWKanbHbI B CBOEM Kacce aneKTpoa, obnagatoLmia
BE/IMKONENHbIMU CBAPOYHO-TEXHOMOMMYECKUMU
XapaKTepucTukaMu, NnpegHasHaveHHbl ANs cBapku
KOHCTPYKLMI N3 HU3KOYTNEPOANCTBIX U HU3KOMErMPOBaHHbIX
cranein c npepenom Tekyydectn go 380 Mla Bo Bcex
MPOCTPaHCTBEHHbIX MOTOXEHUSIX Ha MOCTOAHHOM TOKe Nto6oi
NONSIPHOCTM N NEPEMEHHOM TOKe. DNEKTPOA OTIYaeTCs
OTHOCUTENBHO CNabol YyBCTBUTENBHOCTBLIO K PXXaBYuHe,
rPYHTOBKE, LUMHKOBbLIM MOKPLITUAM U T.M. 3arpA3HEHNA
MOBEPXHOCTU U3AEMNIA, NTEerKOCTbIO OTAENEeHUA WakKa U
hopMupoBaHMEM rnagkon NOBEPXHOCTU HamnlaB/IeHHOro
Ba/iMKa C N1aBHbIM NEPEXOAOM K OCHOBHOMY MeTassy.
Bnaropaps nerkoctu, kak nepBoro, Tak 1 MOBTOPHbIX
MOAXMUIOB, 3/1EKTPOA HE3aMEHUM A1 CBAPKU KOPOTKUMMU
LBaMu1, NPUXBATOK M CBapKe C NepuoanyeckMmMm obpbiBamm
ayru. B otnnyme ot 601bLIMHCTBA PYTUIOBbIX 3N1EKTPOAOB,
6narofgapsi BO3MOXHOCTU BbINOMHATb CBAPKY B MOSTOXEHWUN
«BepTMKasb Ha CMyCK» B COYETAHUU CO 3HaUUTEeNbHO Gonee
HU3KMMMW NOPOroBbIMU 3HAYEHUAMWU MUHUMANBHOIO TOKa,
npu KOTOPOM cTabunbHo roput gyra, OK 46.00P nossonsioT
BbINOMHATL CBAPKY TOHKOCTEHHbIX U3Aennin. Hnskoe
HanpsiXeHne X0NoCToro xofa u ctabuibHOe ropeHne ayru
Ha nNpeaenbHO MasblX TOKax NO3BOAET UCMO/b30BaTh 3TH
3NEKTPOAbl A1 CBAPKM OT ObITOBbIX MCTOYHUKOB.
Tok:™/=(+/-)

[MpocTpaHCcTBEHHbIE NOMIOXeHUs npu ceapke: 1,2, 3,4, 5,6
Hanpsi>xxeHune xonoctoro xoaa: 50 B

[ocTtynHble ansa 3akasa anametpebl: 2,0; 2,5; 3,0; 4,0 1 5,0 mm
Pe>xxumbl npokanku: npokasnka He TpebyeTtcs. B cnyyae notepu
CBapPOYHO-TEXHO/IOMMYECKNX CBOMCTB M3-3a Habopa oO6MasKon
BbICOKOW BNaXHOCTW, 3M1EKTPOAbI NpocyLwmnTb npu 70-90°C, 30
MWH.

FOCT 9467: 246

TY 1272-124-55224353-2013

FOCT P MCO 2560-A:
E380RC11

ENISO 2560-A:
E380RC11

AWS A5.1: E6013

HAKC: @ 2,0; 2,5; 3,0; 4,0;
5,0 mm

PMPC: 2

(ans notos ¢ uHaekcom HG)
PPP: 2

(Ana notos ¢ nHAekcom SA)

0,08
0,40
0,30
max 0,030
max 0,030

o, 400 MMa

o, 510 MMMa

5 28%

KCV:

88 [x/cm? npun 0°C
>35 [Ix/cm? npu -20°C
KCU:

>110 Ox/cm? npu +20°C
57 Ox/cm? npw -40°C

AHO-21

Tun NOKpPbLITUS — PYTUNIOBO-LIENNIONO3HOE

BiogxeTtHasa Bepcus anektpopoB OK 46.00P. NpegHasHayeHbl
051 CBAPKN HEOTBETCTBEHHbIX METANNTOKOHCTPYKLNIA 13
KOHCTPYKLMOHHbIX HENermpoBaHHbIX U HU3KONErmpoBaHHbIX
cTanei ¢ npegenom npoyHocTu Ao 540 MIMa 1 apmaTypHbIX
crtanei. Huskoe HanpsixxeHne XonocToro xoaa v ctabunbHoe
ropeHve gyrv Ha npeaenibHo MasnblxX TOKax No3BonseT
MCNO/b30BaTh 3TW 3/1EKTPOAbI A1 CBAPKM OT ObITOBbIX
MCTOYHUKOB.

Tok:™/=(+/-)

[MpocTpaHCTBEHHbIE NOMIOXeHUs npu ceapke: 1,2, 3,4, 5,6
Hanpsi>eHune xonoctoro xoaa: 50 B

[ocTynHble Ansa 3akasa gnameTpsbl: 2,0; 2,5; 3,0 n 4,0 Mm
PeXuMbl npokanku: npokasnka He Tpebyetcs. B cnydae
noTepun CBapoOYHO-TEXHOIOMMYECKMX CBONCTB U3-3a Habopa
06Ma3KoW BbICOKOW B/IaXXHOCTW, 9N1E€KTPOAbI MPOCYLUUTL NMpu
70-90°C, 30 MUH.

FOCT 9467: 246

TY 1272-199-55224353-2018

FOCT P MCO 2560-A:

E380RC11

AWS A51: E6O13

HAKC: @ 3,0; 4,0 MM (TONbKO
0715 N0TOB C MHAekcom HG)

0,08
0,50
0,30
max 0,040
max 0,040

o, 445 MMa

o, 530 MlMa

5 23%

KCV:

63 Ox/cm? npun 0°C
KCU:

100 Ox/cm? npun +20°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

o
b
[vs]

Mapka, TMn NOKpPbITUA, ONUcaHue

Knaccudumkauum
n ogo6peHus

TUNUYHbIE XapaKTEePUCTUKKU
HannaBneHHoOro Metanna

Xumunyeckmin
cocrasB, %

MexaHu4eckue
cBOWCTBa

YOHWUW 13/45

Tvn NOKpPbLITUS — OCHOBHOE

SNeKTpoabl, NpefAHa3HaYeHHble ANs CBapKM Ha MOCTOAHHOM
TOKE 06paTHOM MNONAPHOCTN OCOBO OTBETCTBEHHbIX

N3AENNIA U3 KOHCTPYKLUMOHHbBIX HU3KOYT/1I€POANCTBIX U
HU3KO/IerMpoBaHHbIX CcTanel ¢ npegenom npoyHoctv go 470
MTa (K38-K48), cynocTpontensbHblx cTanein HopmanbHOM
npoyvHocTu kateropuin A, B, D 1 apmaTtypHbIix ctanei Bo
BCEX NPOCTPAHCTBEHHbIX MOMNOXEHNSX, KPOME BEPTUKANN Ha
CMyCK, KOrfa K CBapHOMY LUBY NPeAbAB/ISIOTCS NOBbILLEHHbIE
Tpe6oBaHNA NO NNACTUYHOCTU 1 yAapHOW BA3KoCTU. [nsg
CBapKu No 3a30py KOPHEBOrO NPOXOAa AOMyCKaeTcs
MCNoNb3oBaHNe NPAMoR NONAPHOCTU. HannaBneHHbI
MeTas/1 XapakTepusyeTcs BbICOKOM CTOMKOCTbIO K
06pa30BaHNIO KPUCTAN/TM3ALMOHHBIX TPELLMH Y HU3KUM
cofepxaHuem sogopoga (He 6onee 8 mn/100 r). dnekTpoabl
CK/TOHHbI K 06Pa30BaHWIO MOpP MPKU CBapKe Mo OKUC/IEHHbIM
NOBEPXHOCTAM M YANUHEHUMN Ayrn. [laHHble aneKTpoabl
COOTBETCTBYIOT TPE6OBAHNAM BbICLLEN KAaTEropun KayecTaa
no OCT5.9224-75. SneKkTpoabl TakXe yAOBNETBOPSIOT BCEM
TpeboBaHuam K Tuny 946A no NTOCT 9467.

Tok: = (+)

[pocTpaHCTBEHHbIE NOMOXEeHUA nNpu cBapke: 1, 2, 3,4, 6
[ocTynHble Ans 3akasa gnameTpsbl: 2,0; 2,5; 3,0; 4,0 n 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 yaca

FOCT 9467: 242A

TY 1272-135-55224353-2014

FOCT P MCO 2560-A:
E352B22H10

0CT5.9224-75

HAKC: @ 3,0; 4,0; 5,0 mm
(TONbKO An1s NOTOB C
nHaekcom HG)

PPP: 2HH

0,07
n 050
0,25
max 0,025
max 0,025

o, 460 Ma
o, 552 Mrla

6} 31%

KCV:

175 Ox/cm? npu -20°C
KCU:

265 [Ox/cm? npun +20°C
>80 [x/cm? npm -40°C

TMY-21y

Tun NOKpPbITUA — OCHOBHOE

OCHOBHOE HasHa4yeHne — cBapka Ha MOCTOSIHHOM TOKe
06paTHOM NONSPHOCTU OTBETCTBEHHbIX KOHCTPYKLMIA aTOMHbIX
M TENOBbIX 31E€KTPOCTaHLUMI, a Takxxe TpyoonpoBoaoB

13 YrnepoancTbIX N HU3KONErnMpoBaHHbIX cTaneli ¢
npegenom npoyHoctn o 470 MlMa (K38-K48) n apmaTtypHbIx
cranein. CogepxaHue anddysMoHHOro Bogopoaa B
HannaBlEHHOM MeTasnse He Ao/KHO npeBbiwate 10 Mn

Ha 100 r HannasneHHoro metanna. Ix otnnymtensHom
OCOBEHHOCTBIO ABNSETCHA TO, YTO CBAPKY MOXHO BbIMOMHATE
B Y3KYIO pasfesiky C yrioM packpbITUS KPOMOK OT 15°.
Kpome Ttoro, TMY-21Y He CKNOHHbI K 06pa3oBaHuio Nop npu
KPaTKOBPEMEHHOM YANUHEHUW AYTU.

Tok: = (+)

[pocTpaHCTBEHHbIE NOMOXEeHUA nNpu cBapke: 1, 2, 3,4, 6
[ocTynHble ansa 3akasa gnameTpsbl: 3,0; 4,0 1 5,0 vm
Pexxumbl npokanku: 350-400°C, 2 yaca

FOCT 9467: 250A

TY 1272-169-55224353-2015

FOCT P MCO 2560-A:
E352B22H10

0,09
n 085
0,30
max 0,030
max 0,030

o, 475Mrla

o, 570 MlMa

& 27%

KCV:

130 Ox/cm? npm -20°C
KCU:

240 Ox/cm? npun +20°C

Ly-5

Twvn NOKpPbITUS — OCHOBHOE

OneKTpoabl NpeaHa3HayeHbl AN1s PYYHOW 31eKTpoayroBoi
CBapKM BO BCEX MPOCTPAHCTBEHHbIX MOMOXEHUAX, KPOME
BEPTUKANM Ha CNycK, Ha MOCTOAHHOM TOKe 06paTHON
NONSIPHOCTM YINEePOANCTbIX N HU3KONErMpoBaHHbIX
KOHCTPYKLIMOHHbIX CTanen nepimTHoro knacca ¢

npeaenom teky4dectn o 360 Mla (oo K54). CopgepxaHune
AndpysnoHHOro BOAOPOAa B HanlaB/I€HHOM MeTanne

He fomkHo npesbiwaTtb 10 ma Ha 100 r HannaBneHHOoro
MeTanna. OCHOBHOE Ha3HayYeHne — cBapka KOPHEeBbIX
LLUBOB TO/ICTOCTEHHbIX TPYOOMNPOBOAOB U3 Yr/1€POANCTBIX U
HU3KO/IerMpoBaHHbIX cTanei. OH Takxke, Hal/Iv LUMPOKoe
NPUMEHSIOTCS ANA NPUBapPKK TPYOOK TENNTO0OMEHHNKOB K
TPYOHbIM peLleTkam ¢ TemnepaTtypoi skcnnyataumm go 400°C,
B YC/IOBUAX KpaliHe OrpaHnYeHHOro AocTyna K 30He CBapKu.
CBapka BbinosiHaeTca 6e3 npeaBapuTenibHOro nogorpesa u
nocnepgytower TepmoobpaboTku. Npouecc pekomeHayeTcs
BbIMO/THATL HA KOPOTKOI Ayre.

Tok: = (+)

[NpocTpaHCTBEHHbIE MOMIOXEHUs nNpu cBapke: 1, 2, 3, 4, 6
[ocTtynHble onsa 3akasa gvameTpbl: 2,5 MM

Pexxumbl npokanku: 350-380°C, 2 yaca

[OCT 9467: 250A

TY 1272-147-55224353-2014

FOCT P MCO 2560-A:
E352B22H10

OCT 24.948.01-90

HAKC: @ 2,5 mm

0,09
n 130
0,35
max 0,025
max 0,025

o, >355 Mra
o, >490 MMa

9] >22%

KCV:

>59 [Px/cm? npm -20°C
KCU:

>137 Ox/cm? npu +20°C
>43 [Ox/cm? npu -40°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

TUNUYHbIE XapaKTEePUCTUKKU

Knaccudmkavmm HannaeBfeHHOro MeTanna
Mapka, TN NOKpbITUS, ONMcaHne
¥ opoGpeHus Xumunueckuii MexaHuyeckue
cocraB, % cBoOWCTBa

YOHWMM 13/55 (o6LueTexHu4eckue) [OCT 9467: 950A C 0,07 o, 495 Mrla
THN NOKPLITUS — OCHOBHOE Mn 145 9, 590 Mfa
SNeKTPoAbl 06LIETEXHUYECKOrO HasHauYeHus, TY 1272-125-55224353-2013 Si 0,50 8 25%
rpefHa3HaYeHHble 4719 CBapKU Ha MOCTOSAHHOM P max 0,025 KCV:
TOKe 06paTHOV MNONAPHOCTN OCOB0 OTBETCTBEHHbIX FOCT P NCO 2560-A: S max 0,025 80 [px/cm? npu -30°C
U30ENNA U3 KOHCTPYKLMOHHBIX HU3KOYT1ePOANCTBIX U E423B22H10 KCU:
HW3KOMErvpoBaHHbIX CTanel ¢ npeaenoM NPoYHOCTH 2130 [x/em? npn +20°C
0 540 MMMa, CyaoCTpOUTEbHbIX CTasei HopMasibHOM AWS A5.5: E7015-G >80 [ix/cm? npu -40°C
1 NOBbILLEHHOM NpoYHOCTN KaTeropuii A, B, D, E, A32, 110 x/cm? npu -60°C
A36, A40, D32, D36, D40, E32, E36, E40 1 apMaTypHbix HAKC: © 2,0 mm (Tonbko 250 [pr/cm? npu -60°C
CTanei BO BCeX NPOCTPAHCTBEHHbIX MOMTOXEHUSAX, KpOMe AN NOTOB C MHAGKCOM SA)
BEPTMKANY Ha CrycK, KOrga K CBapHoMy sy npegbsisasiorcs | ¥ ©2,5;3,0;4,0; 5,0 MM (ans
NOBbILLEHHbIE TPe6OBaHUS MO MAACTUYHOCTU U YAAPHOA noTos ¢ MHaekcom HG 1 SA)
BA3KOCTU, OCOGEHHO MPU MOHMXKEHHbBIX TeMMepaTypax 1
3HaKOMNepeMeHHbIX Harpyskax. g cBapku no 3asopy PPP: 3YHH
KOPHEBOro NPOX0Aa A0MyCKaeTCs UCMOb30BaHUe NPAMON
NoNApHOCTU. HannaeneHHbIN MeTann xapaktepusyercs
BbICOKOM CTOMKOCTbIO K 06pa30BaHMIO KPUCTaNIM3aUmMOHHbIX
TPeLmH 1 HU3KUM coaepXaHnem Bogopoaa (He 6onee 8
Mn/100 r). DnekTpoabl CKNOHHbI K 06pa3oBaHMio Mop npwu
CBapKe Mo OKUC/IEHHbIM MOBEPXHOCTAM U YASIMHEHWUN AYTU.
Tok:=(+/-)
[pocTpaHCTBEHHbIE NOMOXEeHWA Npu cBapke: 1, 2, 3,4, 6
[ocTynHble Ansa 3akasa gnameTpsbl: 2,0; 2,5; 3,0; 4,0 n 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 vaca
YOHWUMU 13/55P [OCT 9467: 250A C 0,07 o, 465 Mla
Tun NOKpbITUA — OCHOBHOE Mn 100 g, 565 Mrla
DNeKTPOoAbI, NpegHasHauYeHHble Ans CBapKM TY 1272-128-55224353-2013 Si 0,30 ) 28%
0CO60 OTBETCTBEHHbIX KOHCTPYKLIMIA U3 CyA0BbIX P max 0,025 KCV:
HU3KOYrNEePOANCTLIX N HU3KONErMpoBaHHbIX cTanei ¢ FOCT P MCO 2560-A: S max 0,025 95 [hx/cm? npu -20°C
npeaenom Tekydect go 360 MrMa tvna A, B, D, E, A32, E382B22H10 KCU:
D32, E32, A36, D36, E36, usrotaenusaembix no FOCT >130 [x/cm? npu +20°C
5521, apMaTypHbIX CTasieil BO BCeX NPOCTPaHCTBEHHbIX AWS A5.1: E7015 150 [x/cm? npu -30°C
MOMOXEHNAX, KPOME BEPTUKA/IM Ha CMYCK, a Takxke >80 [x/cm? npu -40°C
MOBOPOTHBIX 1 HEMOBOPOTHbIX CTLIKOB MarncTpasibHbIX 95 -El)K/CM22"'p” -60°C
TPy6ONPOBOAOB. DNEKTPOALI MOXHO MPUMEHATL A8 HAKC: @ 2.5: 3.0: 4.0: 5.0 250 [hx/cw® npu -60°C
KOPHEBbIX NPOX0A0B TPy6 knacca npoyHoctn Ao APl 5LX70 MM (TOMbKO ANS NIOTOB C
(K60), 3anonHsaoLWwmx 1 06/1MLOBOYHbIX MPOXOA0B TPYO nHaekcom HG)
knacca npoyHocTtn o APl 5LX60 (K54). TpeboBaHua TY
1272-128-55224353-2013 Ha AaHHyt0 MapKy COOTBETCTBYIOT Fasnpom
TpeboBaHuam TY 5.965-11432-91 (LHUWN KM «MpomeTeii») ans
igigp(zp/lcl? ¢ anameTpom ctepxHs 3,0, 4,0 1 5,0 mm. PMPC: 3YH10
[MpocTpaHCTBEHHbIE NOMOXEeHUs nNpu cBapke: 1, 2, 3,4, 6
[ocTtynHble gnsa 3akasa anameTpebl: 2,0; 2,5; 3,0; 4,0 1 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 yaca
YOHWM 13/55 (MocToBbIE) [OCT 9467: 950A C 0,07 o, 515 MlMa
THN NOKPLITUS — OCHOBHOE Mn 145 9, 610 MMa
SnekTpoabl aHanornuHsle YOHUM 13/55, nsrotosnsiemMbim TY 1272-148-55224353-2015 Si 045 & 27%
no TY 1272-125-55224353-2013, HO ¢ NCMOMb30BaHUEM P max0025 | KCv:
HECKO/LKO APYroit hopMysibl 06Masku. Mx ocHoBHoe rOCT P NCO 2560-A: S max 0,025 100 [ix/em? npu -30°C
Ha3HaYeHMe — MOHTaXHAas CBApKa B HXXHEM MOMOXEHUN E423B22H10 Z‘éﬁl”dwz npu -40°C
Ha MefHoM nofdKnagke Ha (hOPCUPOBAHHbLIX TOKax 6e3 ] A :
onaceHusi NoNyYeHUs XONOAHBIX TPELLMH AaXe Npu HAKC: @ 3,0; 4,0; 5,0 mm (a5 190 [x/cM? npun +20°C
HM3KOM TemnepaType okpyxatoLleln cpedbl. DnekTpoasbl N10TOB C nHAeKcom HG n SA) 150 [x/cm? npu -40°C
UMEIOT paspeLleHme Ha NpYMeHeHne ansg BCex BUAOB 100 [x/cm? npy -60°C
MOCTOBbIX KOHCTPYKLWI (BK/IOYASA X/[) BCEX KNIMMATUYECKMX LHMUTC
ncnonHeHui (Bkntodas CesepHoe b — go -60°C). CopgepxaHune
AN DY3NOHHOrO BOAOPOAA B HaMN/IaBIeHHOM MeTassie He
npesbiwaet 10 mn Ha 100 r HannaBneHHoro metanna. Cnegyet
YUYUTbIBATb, YTO B OT/IMYMM OT obLietexHnyecknx YOHNN
13/55 n YOHWNW 13/55P, ns-3a oco6eHHOCTEN CBAPOYHO-
TEXHOMOMMYECKMX XapaKTEPUCTMK, UX NPOB/IeMaTUYHO
NPUMEHSATb ANA CBAPKM B PA3/IMUHbIX MPOCTPAHCTBEHHbIX
MOMOXEHNAX U HE PEKOMEHOYETCH NPUMEHATL ANA CBapKW
HEeMOBOPOTHBIX CTLIKOB TPYGOMNPOBOAOB.
Tok:=(+/-)
[NpocTpaHCTBEHHbIE MNOMIOXEeHUs nNpu cBapke: 1, 2, 3, 4, 6
[octynHble onsa 3akasa anameTpebl: 3,0; 4,0 n 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 yaca

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX —
yrnepoaucTbiX U HU3KONIErMpoBaHHbIX CTanemn. a—
TUNMUHbIE XapaKTepPUCTUKM
Knaccndpukaumm HannaBfieHHOro MeTanna
Mapka, TMn NoKpbITUS, ONMUcaHue p
] Cafele] pie ) Xumunueckui MexaHuueckue
cocTaB, % cBoOWCTBa
YOHWMU 13/55 (aToMHbI€) [OCT 9467: 950A C 0,07 o, 470 MMNa
TWN NOKPLITUSA — OCHOBHOE Mn 090 g, 578 MMa
SnekTpoabl, o6naaatoLe Hanbonee BbICOKUMM TY 1272-149-55224353-2015 St 030 & 29%
NNacTUYeCKMMM CBOMCTBAMM HaMNaBNeHHOro MeTanna P max 0,025 KCV:
13 BCeX pasHOBUAHOCTEl an1ekTpogos YOHWM 13/55, IOCT P ICO 2560-A: S max 0,025 110 [x/cm? npn -20°C
E382B22H10 KCU:

BbINyckaeMbix Poccuiickummn 3aBogamm komnanum SCAB.
MNpepHasHayeHbl ANg pyYHOWN 2M1eKTPOAYrOBOW CBapKu

Ha NOCTOSTHHOM TOKE KOHCTPYKLUMIA U3 YrnepoancTbixX

M HU3KOMErmpoBaHHbIX KOHCTPYKLIMOHHbIX CTanei
NepnNTHOro Knacca ¢ npeaenom Tekydectn go 390 MlMa ans
06BEKTOB TEMNOBOV N aTOMHO aHepreTnkun. CoaepxaHune
AndpysnoHHOro BOAOpPoAa B HamnslaB/IeHHOM MeTasn/ie He
npesbiwaeT 10 mn Ha 100 r HannaBneHHoro metanna. aHHble
3/1EKTPOAbI COOTBETCTBYIOT TPEO6OBaHMSM BbICLLEN KaTeropum
kavectBa no OCT5.9224-75.

Tok:=(+/-)

[pocTpaHCTBEHHbIE NOMOXEeHUA Npu cBapke: 1, 2, 3,4, 6
[ocTynHble Ansa 3akasa gnameTpsbl: 2,5; 3,0; 4,0 1 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 yaca

OCT 5.9224-75

HAKC: © 3,0; 4,0; 5,0 mm
(TonbKo ANa NOTOB C
MHaekcom HG)

225 [Ox/cm? npu +20°C

OK 48P

Tvn NOKpPbLITUS — OCHOBHOE

YHuBepcanbHblii 31€KTPOA, NPeAHa3HauYeHHbIA ANns pyYHOWR
3NEKTPOAYroOBON CBapKM Ha MOCTOSAHHOM TOKE O6paTHOM
NONSIPHOCTM YINEePOANCTbIX N HU3KONErMpoBaHHbIX
KOHCTPYKLIMOHHbIX CTanein NepanTHoro knacca ¢ npeaenom
npoyHocTu fo 540 MIlTa n apmaTypHbIX CTanen, padoTatoLumx
npu HU3KUX TemnepaTtypax. B otanuum ot anektpoaos Tvna
YOHWW 13/55, oHn oTiMyatoTcs 60n1ee MArkoi anacTu4Hom
Oyron, nydwemy OTAENEHMIO LWIaKOBOW KOPKK, 6onee
BbICOKOW YJapHOM BA3KOCTbIO HaM/1laB/NeHHoro metanna, a
6narogaps BbICOKOMY COAEPXaHMIO B OOMa3Ke XeNe3HOro
nopoLuka, obecneunBaeTca KoappuLUMeHT Hannasku

0Kono 125%, 4To No3BONAET 3HAYUTENBHO NMOBLICUTH
NPOV3BOANTENBHOCTb CBAPOYHbIX paboT. Ho 13-3a aToro,
npu cBapke Tpy6oMNpoOBOAOB, UX PEKOMEHAYETCS NPUMEHATD
TONBbKO A5 3aNO/THAOLWMX N 06/IMLIOBOYHbIX C/10€B.

Tok: = (+)

[pocTpaHCTBEHHbIE NOMOXEeHUa Npu cBapke: 1, 2, 3,4, 6
LoctynHble gnsa 3akasa anameTpsl: 2,5; 3,0; 4,0 1 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 yaca

FOCT 9467: 250A

TY 1272-183-55224353-2017

EN ISO 2560-A:
E424B42H5

FOCT P MCO 2560-A:
E424B42H5

AWS A51: E7018

HAKC: © 2,5; 3,0; 4,0; 5,0 mm
(ans notos ¢ nHpekcom HG
n SA)

C 0,06
Mn 115
Si 0,50

P max 0,030
S max 0,020

o, 475 MlMa
o, 560 Mla
9] 28%
KCV:

130 [Ox/cm? npu -40°C
KCU:

270 Ox/cm? npu +20°C
>130 Ox/cm? npu +20°C
150 Ox/cm? npu -60°C
>50 Ix/cm? npu -60°C

OK 48.04P

Tun NOKpPbITUS — OCHOBHOE

YHUBepCanbHblii 3N1EKTPOA, NPpeaHa3HaYeHHbIN A58 CBapKu
NOCTOSIHHOM TOKe /060 NOMNAPHOCTA U NEPEMEHHOM TOKE
0C060 OTBETCTBEHHbLIX KOHCTPYKLMIA U3 YrNepoancTbIX 1
HU3KOMErMpPOBaHHbIX KOHCTPYKLUMOHHbIX CTasniei NepMTHOro
Knacca c npegenom npoyvHoctn Ao 540 Mla, paboTatoLumx

NMpun 3HaKonepeMeHHbIX Harpyskax npu HU3KnUxX tTeMmnepartypax.

[aHHble aneKTpoabl 0COOEHHO aKTyasibHbl, KOraa
HEBO3MOXHO N36eXaTb BbICOKUX HaMpsiXXeHni B CBapHOM
wee. Cpean anekTpoaoB aHanornyHoro knacca OK 48.04P
OT/IMYAOTCHA OYEHb XOPOLUMMUN CBAPOYHO-TEXHOTOMMYECKUMMU
CBOWCTBaMM 1 BbICOKOW NMPON3BOANTENBHOCTBIO.
HannaBneHHbIin MeTann ctoek K 06pa30oBaHuNio TPELLMH.
HannaBneHHbIn MeTann otnnyaeTtcst NnpeaebHO HU3KUM
copepxaHunem andysnoHHo cBO6OAHOIro Bogopoaa (MeHee
5 mn/100 r), a o6mMa3ka [4OCTAaTOYHO BbICOKOW CTOMKOCTBIO

K HacblWweHuto Bnaron (LMA-Tun), 6narogaps 4emy
pekoMeHayeTcs ANs CBapKy U3HOCOCTOMKUX cTanei Tuna
HARDOX.

Tok:™/=(+/-)

[MpocTpaHCTBEHHbIE MOMIOXEHUs nNpu cBapke: 1, 2, 3,4, 6
Hanpsi>xeHune xonocToro xoaa: 65 B

[ocTynHble Ansa 3akasa gnameTpsbl: 2,5; 3,2; 4,0 1 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 yaca

[OCT 9467: 250A

TY 1272-297-55224353-2023

EN ISO 2560-A:
E424B32H5

FOCT P MCO 2560-A:
E424B42H5

AWS A51: E7018

HAKC: @ 2,5; 3,2; 4,0; 5,0 mm
(TonbKo AN1A NOTOB C
MHaekcom HG)

C 0,06
Mn 110
Si 0,30

P max 0,025
S max 0,020

3 480 Mra
o, 560 Mra
5 28%
KCV:

163 Ox/cm? npu -30°C
125 Ox/cm? npu -40°C
>34 [Ox/cm? npu -46°C
KCU:

200 Ox/cm? npm -40°C
>94 [x/cm? npu -40°C
150 Ox/cm? npu -60°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

TUNUYHbIE XapaKTEePUCTUKKU

Knaccndpukaumm HannaeneHHoro meTanna
Mapka, TMN NOKpPbITUS, ONUCaHNe
¥ opoGperus Xumunueckui MexaHuueckue
coctaB, % cBoOWCTBa

MTIr-01K [OCT 9467: 950A C 0,06 o, 505 Mla
TUN NOKPLITUSA — OCHOBHOE Mn 120 g, 600 Mfa
[laHHble 31eKTpofbl NpeAHa3HaueHbl NPerMyLLECTBEHHO TY 1272-133-55224353-2013 St 035 & 27%
[/191 CBapKU KOPHEBOIO NPOXOAa LUBA NOBOPOTHBIX W X max 0,025 KCV:
HEMOBOPOTHBIX CTHIKOB B MOMIOXEHWUN BEPTUKATb Ha EN ISO 2560-A: S max 0,025 110 [x/cm? npn -40°C
noabeM TPy6ONpPOBOAOB M APYrMX OTBETCTBEHHbIX E424B22H10 P+S  max 0,035 KCU:
KOHCTPYKLWIA N3 HU3KOYFEPOANCTLIX U HU3KOMErMpOBaHHbIX 210 [x/cm? npu +20°C
cTanei NPOYHOCTHbIX KnaccoB Ao K60 BKIOUMTENBHO C FOCT P NCO 2560-A: 90 Ox/cm? npu -60°C
HOPMATUBHbIM BPEMEHHbIM COMPOTUB/IEHUEM PA3PbIBY A0 E424B22H10
540 MMa BkAounUTENBHO. dNekTpoabl AvameTpom 3,0 MM
npeaHasHaYaloTCs Tak Xe A9 CBaPKMU 3an0oNHSAIOLMX U1 AWS A5.5: E7015-G H8
061MLOBOYHOIO C/TIOEB LWBA TOHKOCTEHHbIX KOHCTPYKLIMIA,
BK/IOYas CTbIKM TPYGONPOBOAOB U3 CTanei NpoYHOCTHbBIX HAKC: © 2,5;3,0 mm
knaccoB 0o K54 BkitounTenbHoO (C HOpMaTUBHbLIM NpeaesioMm
npoYHoCcTH A0 539 MIMa). CBapka BbINONHSETCS Ha LUHWNTC
MOCTOSIHHOM TOKE, Kak NMPSAMOM, Tak 1 06paTHOM NOMSPHOCTU.
Tok:=(+/-) [asnpom
[MpocTpaHCTBEHHbIE NOMIOXEeHUs nNpu cBapke: 1, 2, 3,4, 6 TpaHcHedTb
[ocTtynHble onsa 3akasa anameTpbl: 2,5 1 3,0 MM
Pexumbl npokanku: 350-400°C, 2 yaca
MTIr-02 [OCT 9467: 950A C 0,06 o, 495 MlMa
TUN NOKPLITUSA — OCHOBHOE Mn 120 g, 585 Mrla
[aHHble 31eKTpobl NpeAHa3HaueHbl NPerMyLLECTBEHHO TY 1272-134-55224353-2013 Si 035 6 28%
NS CBAPKM 3aMOHSIOLLMX 1 06IMLOBOYHOMO CI0EB LUIBOB Mo 0,20 KCV:
MOBOPOTHbIX 1 HEMOBOPOTHBIX CTLIKOB TPYGOMNPOBOAOE B EN ISO 2560-A: P max 0,025 125 [x/cm? npu -40°C
NOMOXEHUN BePTUKasb Ha NOABEM U3 HU3KOYFepPOAUCTLIX, E424B22H10 S max0,025 KCU:
HW3KONErvpoBaHHbIX CTanel Kaacca NPOYHOCTU A0 270 Ox/cm? npun +20°C
K54 (c HOpMaTUBHBLIM NPeAesioM NPoYHOCTM Ao 539 FOCT P NCO 2560-A: 160 Ox/cm? npun -60°C
Mrla BKAOUMTENBHO), @ TakXe APYruX OTBETCTBEHHbIX E424B22H10
KOHCTPYKLWWA.
Tok: = (+) AWS A5.5: E7015-G H8
[MpocTpaHCTBEHHbIE NOMOXEeHUs nNpu cBapke: 1, 2, 3,4, 6
[ocTynHble Ans 3akasa avameTpsbl: 4,0 MM HAKC: © 4,0 mm
Pexxumbl npokanku: 350-400°C, 60 MuH

LIHWNTC

[a3npom

TpaHcHedTb
OK 53.70 [OCT 9467: 950A C 0,06 o, 440 MMMa
Tun NOKpPLITUA — OCHOBHOE Mn 115 G, 530 MfMa
DNeKTPOos C HU3KMM CofepXXaHueM BoAopoaa ANS CBapKM TY 1272-014-55224353-2007 Si 045 & 30%
MOBOPOTHbIX M HEMOBOPOTHLIX CTLIKOB B MOOXEHNM P max 0,015 KCv:
BEPTMKa/b Ha NOLbEM TPYGONPOBOAOB, a Takxke KoHcTpykumid | FTOCT P UCO 2560-A: S max 0,015 188 [hx/cm? npu -20°C
06LLiero HasHaueHust. OTAnYaeTcst GOMbLLOI FyGUHOM E425B12H5 150 [x/cm? npu -40°C
nponnasneHns, hopMmUpyeT MAOCKUIA LLIOB C N1erko 120 Ix/cm? npun -50°C
yAansieMoi LWNakoBoi KOpPKOiA. Xopoluo c6anaHcuposanHas | ENISO 2560-A: KCU:
LU/1aKoBas cucTemMa obecneynBaeT cTabuibHoe ropeHue E425B12H5 2150 [ix/cm? npu -60°C
[yrvi M NO3BONSIET 1erko NPOM3BOANTL CBAPKY BO BCEX 210 [x/em? npu -60°C
MPOCTPaHCTBEHHbIX NMOMOXEHNAX. PekoMeHayoTca Ans AWS A51: E7016-1
CBaAPKM 3aMONHSIOLLNX 1 06/IULOBOYHBLIX MPOXOA0B CTHIKOB HAKC: @ 2,5:3.2: 4,0 mm
TPy6 knaccom npoyvHoctn Ao APl 5LX56 1 KopHeBbIx
npoxoaoB KfiaccoM npoyvHocTn ao APl 5LX70. Fasnpom
Tok:™/=(+/-) Wnte

prascept

[pocTpaHCTBEHHbIE NOMOXEeHWA nNpu cBapke: 1, 2, 3,4, 6 TpaHcHedhTs
HanpsxeHune xonoctoro xoaa: 60 B
[ocTtynHble ona 3akasa gnameTpsbl: 2,5; 3,2; 4,0 1 5,0 mm PMPC: 4YH5
Pexumbl npokanku: 350-400°C, 2 yaca

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX —
yrnepoaucTbiX U HU3KONIErMpoBaHHbIX CTanemn. a—
TUnNNUUHbIE XapaKTepPUCTUKU
Knaccudpmkaumm HannaBfeHHOro MeTanna
Mapka, TMR NOKpPbITUS, ONUCaHNe
¥ 0AoGpeHus Xumuueckuin MexaHuueckume
coctaB, % cBOWCTBa

OK 55.00P [OCT 9467: 955 C 0,07 o, 500 MMa
Tvn NOKPLITUSI — OCHOBHOE Mn 140 O 59? Mrla
BblCOKOKaUY€eCTBEHHbI yHMBEPCabHbI 3NeKTPos, TY 1272-299-55224353-2023 | Si 0,50 6 28%
npeaHasHaYeHHbIA A4NS CBapKU 0COB0 OTBETCTBEHHbBIX P max 0,025 KCV: , .
U3AEUN U3 KOHCTPYKLMOHHBIX CTasiel Nep/MTHOro Knacca FOCT P NCO 2560-A: S max 0,025 130 -D'X/CMZ npu -46 OC
c npegenom npoyHoctn Ao 560 MlMa n apmaTypHbIX CTanen, E465B32H5 100 x/em? npn -50°C
3KCNNYaTVPYIOWMIACA NPU NPeAenbHO HU3KMX TeMnepaTypax. KCu: , X
HannaeneHHbIin MeTann nMeeT OUeHb BbICOKME NoKasaTenm EN SO 2560-A: 2150 [x/cm? npn -60°C
y[apHOI BS3KOCTW, 061afaeT BbICOKOM CTOMKOCTBIO K E465B32H5

06pPa30BaHMIo FOPAUNX TPELLMH 1 OT/IMYaeTCst NpeaebHO
HU3KUM coepkaHnem AnddpysnMoHHO cBOGOAHOrO BOAOPOAA
(meHee 5 mn/100 r), a o6mMa3ka [OCTAaTOYHO BbICOKOW
CTOMKOCTbBIO K HacbIweHuto Braron (LMA-Tun), 6naropaps
YeMy peKoOMeHAyeTCs AN CBapKu N3HOCOCTOMKNX cTanew
Tmna HARDOX.

Tok: ™ /=(+)

[pocTpaHCTBEHHbIE NOMOXEeHUa nNpu cBapke: 1, 2, 3,4, 6
Hanpsi>xeHune xonocToro xoaa: 65 B

[ocTtynHble ona 3akasa anameTpsbl: 2,5; 3,2; 4,0 1 5,0 mm
Pexxumbl npokanku: 350-400°C, 2 yaca

AWS A51: E7018-1

HAKC: © 2,5; 3,2; 4,0; 5,0 mm

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

yrnepoancCTtbiX U HU3KO/1ernpoBaHHbIX cTanemn.

1.2. I'Iposonoxu cniolwHOro cevyeHva anya l.'l,erBOVI CBapPKU B 3alLUTHbIX rasax n1aBALLMMCSH 3/IEKTPOAOM yrnepoaucTbiX

U HU3KO/TermpoBaHHbIX craneun.

ENISO 14341-A:
G 42 3 M213si1

Xumunueckuii _ TUnUYHbIE MEXaHU4eckue
Knaccudmkaumm 3aluTHbIA _
Mapka, TN NOKpPbITUS, onUucaHue Mo Nocpenis cocraB . CBOWCTBA HamnnaB/IEHHOro
NPOBOSIOKM, % meTanna
CB-08r2c TY 1227-170-55224353-2015 C 0,05-011 | C1 o, 435 MMa
Knaccuuyeckasi omeiHeHHas cBapoyHas M” 180190 | (100% CO,) g, 535 Mla
NPOBO/OKa, NOMHOCTHIO OTBEYaloLLas Popg'?roggzg 20 g' m06;70600’gg ECV 28%
Tpe6osaHusM TOCT 2246, Ho -/Y: X9, :
W3roTaBMMBaeMas U3 noakara, noctasnsemoro | C8-08M2C -0 S max 0,025 60 x/cm? npn -20°C
Mo ropasao 60/1ee XeCTKUM TeXHUYECKUM 40 Ox/cm? npu -30°C
YCIOBMAM U MPU TLLATE/TbHOM KOHTPOne FOCT IS0 14341-B: KCU:
3a TEXHO/IOrMYECKMM NPOLLECCOM ee Gs18 >34 [x/cm? npu -60°C
VN3roTOB/EHUS, rapaHTUPYIOT NoTpeduTento -
3HAYUNTENbHO B6oMee BLICOKME CBAPOUHO- HarnasneHHbIn Metann
TEXHOMOMMYECKNE XapaKTEPUCTUKN 1 FOCT ISO 14341-B:
cTabu/ibHble MexaHn4Yeckne CBOMCTBa G49A2C1518
HannaeneHHoro Metanna. CHUXeHNe BEpXHEro
nopora no Mn no3BonsieT NPUMEHSATb 3Ty FOCTISO 14341-8:
NMPOBOJIOKY AN CBAPKM HE TOMbKO B YMCTOM G 49A 2 M21518
YFI@KUCNOTE, HO W B @aprOHOBOW CMecK HAKC: @ 0,8 (ansa notoB ¢ M21 o, 440 MnMa
M21 6e3 onaceHunst nepenermpoBaHns nHaekcoM ZG n SA) n @ 1,0; (80%AT + o, 550 MMMa
HannaBneHHOro MeTasia AaHHbIM 1,2;1,6 MM (TOMbKO A/ISi NIOTOB 20%C0,) s 27%
3/1EMEHTOM, W, KaK CriecTBMe, COXpaHeHNs C uHAEKCOM SA) KCV:
BbICOKMX M1aCTUYECKMX CBOWCTB LUBaA Npu 100 [ix/cm? npu -20°C
oTpuLaTenbHbIX Temnepatypax. [pu atom UHUNTC 70 [x/cm? npu -30°C
y npoBonoku npomnseoactea OO0 «3CAB» KCU:
pernamMmeHTUpyeTcst He TOMbKO XUMUYECKUiA BHUVDKT >34 [x/cm? npu -60°C
COCTaB MPOBOJIOKM, HO Y MUHUMAsIbHO
rapaHTMpOBaHHbIE MEXaHUYeCKMe CBOMCTBA PMPC: 3YMS (qns raza C1)
HannaBfeHHOro MeTasna, YTo A5 CBapKu
HeNernpoBaHHbIX U HU3KOMErMPOBaHHbIX PPP: 3YMS (ans rasa C1)
cTanew aBnseTcs ropasno 6onee akTyanbHbIM.
MpoBonoka gnametpom 1,2 MM umeet
paspeLleHne Ha NpUMeHeHne Ans Bcex
BWAOB MOCTOBbIX KOHCTPYKLU (BK/IIOYas
/) 06bIYHOIO KMMAaTUYECKOro NCMOTHEHUS
(remnepartypa akcnnyataummn go -40°C).
[octynHble ansa 3akasa gnameTpebl: 0,8;1,0; 1,2
11,6 MM
OK Autrod 12.51 TY 1227-005-55224353-2004 | C 0,06-04 | C1 o, 440 MMMa
TpaAnuMoHHas yHMBepcabHas oMeaHeHHast N!“ 1,40-160 | (100% CO,) 9, 540 MMa
CcBapOYHas MPOBOIOKA, NpeAHasHauYeHHas Mposonoka Si 0,80-1,00 8 25%
ON9 CBapKMW U3AE/NIA N3 KOHCTPYKLMOHHbBIX EN |S1O 14341-A: P max 07055 KCv: ) i
HenernpoBaHHbIX 1 HU3KONErMpoBaHHbIX G3Si S max 0,025 138 Ox/cm? npmn +20°C
cTaneii ¢ npeaenom Tekyyectn 4o 420 MMa, 94 [x/cm? npm -30°C
SKCM/yaTUPYIOLLMXCS NMPY 3HAaKONEPEMEHHbIX AWS A518: ER705-6 KCU:
Harpyskax u HU3Kux TemMneparypax. ~ >34 [x/cm? npwm -60°C
BbicOKOKa4eCTBeHHOe OMeAHeHe, paaHas HannasnenHoIii meTann
HaMOTKa Ha KaTyLUKW, CTabunbHbIA AnameTp ENISO 14341_'A: M21 o, 460 Mrla
Nno BCe A/IMHE B COYETaHUM C HU3KNUM G 383 C135it (BO%Ar + o, 560 Mrla
coaepXaHneM BpeaHbIX NPUMecen, Taknx Kak 20%CO0,) & 26%
S n P, o6ecneunBatoT CTabuibHOE ropeHne ENISO 14341'A_: KCV:
NMPOBOJIOKN C MMHUMasbHbIM pa3bpbi3rnBaHNEM G 42 4 M213Sit 163 Ox/cm? npun +20°C
1 BbICOKOE Ka4eCTBO Harn/1aB/IeHHOro MeTasna. ) 150 Ox/cm? npm -20°C
[MpoBonoKa Haluna WMPOKOe NpUMEHeHne B ENISO 14341'A; 125 [Ix/cm? npu -30°C
= G 42 4 M20 3si

CY[OCTPOEHUM, CBapKe METaINTOKOHCTPYKLIWIA, 113 [Ox/cm? nput -40°C
MaLLUMHOCTPOEHUM U MHOTUX APYFNX OTPACNSAX HAKC: @ 0,8;1,0;1,2: 1,6 MM KCU:
NMPOMBILLIEHHOCTH. 2 AO°
HoctynHble ansa 3akasa anameTpsi: 0,8; 1,0;1,2; PMPC: 3YMS 250 [ixdew npu -60°C
n16mm (nns rasa C1u M21)

BHUMXT
Weld G3Si1 TY 1227-137-55224353-2014 C 0,06-0,4 | C1 o, 2380 MlMa
BrogKeTHbIi BapMaHT MPOBO/IOKM MapKu . N!” 1,40-1,60 | (100% CO,) 6, 2510 Mla
OK Autrod 12.51, korga He3HauuTenbHoe Mposonoka EN ISO 14341-A: | Si 0,80-1,00 & 222%
CHUXEHME MAACTUYECKUX XapaKTepUCTUK G3sit P max 0,025 KCv:
HaNNaBNEHHOrO MeTanna Npu OTPULATENBHBIX | A\ve A 18: ER70S.6 S max 0,025 >59 [x/cm? npun -20°C
TeMﬂePaTypa)f KOMMeHcunpyeTcqa ee 6onee M21 o, >420 MMa
HUSKOUN LEHON. HannaenexHbii MeTann (80%ATr + 6 >510 MMa
LocTtynHble ona 3akasa anameTpbl 1,2 MM EN ISO 14341-A: 20%602) GE S29%

G382 C13sSi KCV:

>59 [Ix/cm? npu -30°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

yrnepoancCTtbiX U HU3KO/1ernpoBaHHbIX cTanemn.

o
b
[vs]

Xumunueckmin

TunuyHbie MexaHu4yeckue

Knaccudmkaumm 3alUTHbIN _
Mapka, TMN NoKpbITUS,, ONUCaHne cocras CBOWCTBA Han/1aBNeHHOro
N ono6bpeHus ras
npoBonoku, % MeTanna
OK INMPO 51C TY 1227-200-55224353-2018 | C 0,06-0,14 C1 o, 440 MMa
OmMepgHeHHas cBapo4Has NpoBooKa Mn 1,40-1,60 (100% CO,) o, 540 MrMa
6711M3Kas Mo CBAPOUYHO-TEXHOMOMNUYECKIM Mposonoka ] Si 0,80-100 & 27%
xapakTepucTikam OK Autrod 12.51. EN ISO 14341-A: G 3Si1 P max 0,025 KCV:
BbICOKOKAUYECTBEHHbIE ChIPbE 1 OMeHEHNE, S max 0,025 80 [x/cm? npun -20°C
pPsSiAHas HaMOTKa Ha KaTyLIKW, CTabuNbHbIA AWS A518: ER705-6 >34 [x/cm? npu -30°C
avameTp rno Bcel ANMHe B CoYeTaHnm ¢ ~ KCU:
HU3KMM COAePXaHWeM BpeaHbIX NpuMecei, HannasneHHsIn metann >34 [x/cm? npw -60°C
Takux Kak S n P, o6ecneunBatoT ctabunbHoe ENISO 14341_'A:
ropeHne NPOBOMOKN C MAUHUMATbHBLIM G382C13si
pPa36pbI3rMBaHNEM U BBICOKOE KauecTBO
HannasneHHoro Metanna. Mposonoka ENISO 14341'A:
HaLa WWPOKOe NMpUMeHeHne B G 42 3 M213si1
CYyAOCTPOEHUU, CBapKe MeTasI/TIOKOHCTPYKLNNA, HAKC: © 0,8 (TOI‘IbKO ons M21 o, 450 MMa
MAaLUMHOCTPOEHWM 11 MHOFVX APYFUX OTPACASX | notom ¢ uHpekcom ZG) u @ (8O%ATr + 5 560 MMa
MPOMBILLNEHHOCTY. 1,0;1,2; 1,6 MM (TONbKO ANA 20%CO,) 5 26%
LoctynHble gnsa 3akasa anameTpsol: 0,8;1,0; 1,2 NIOTOB € MHAEKCOoM SA) KCV-
1.6 MM TpaHcHedTs 100 [/cM? npy -30°C
>34 [Ix/cm? nput -40°C
BHUNXT KCU:
>50 Ox/cm? npu -60°C
OK AristoRod" 12.50 TY 1227-016-55224353-2005 | C 0,06-0,14 C1 o, 440 MMa
YHuBepcanbHas HeoMeaHeHHas Mn  1,40-1,60 (100% CO,) g, 540 MMa
CBapOYHasi MPOBO/OKA C YHUKANbHOM MNpososnoka Si 0,80-1,00 8 25%
o6pa6oTkoit noBepxHocTn ASC (Advanced EN ISO 14341-A: P max 0,025 KCv:
Surface Characteristics — NOBEPXHOCTb G3sit S max 0,025 138 Ox/cm? npn +20°C
C YNyHLEHHBIMY XapaKTepuCTrKamm), Cu_ max015 94 [x/cm? npun -30°C
npegHasHauYeHHas 419 CBapKu U3genuit AWS A518: ER70S-6 Ti+Zr max 0,10 KCU:
13 KOHCTPYKLMOHHbBIX HENErnpoBaHHbIX 1 - >34 [x/cm? npw -60°C
HU3KOMErnpPOBaHHbIX CTaneii ¢ npeaenom HannaeneHHoli metann
TekydecTtn o 420 Mra, akcnayaTupyoLmxcs ENISO 14341.’A: M21 o, 470 MMa
Npv 3HaKoMepeMeHHbIX Harpy3kax u G383C13si (BO%Ar + o, 560 Mla
HU3KUKX TemnepaTtypax. Beicokas yncrota 20%CO0,) S} 26%
NMOBEPXHOCTU, KaYeCTBEHHAs HAMOTKa ENISO 14341-A: KCV:

Ha KaTyLUKW, CTabUNbHbIA AnaMeTp no

BCEW AnvHEe B coYeTaHun C HU3KUM
coflep>XXaHeM BpeaHbIX MpUMece, Takmx
Kak S n P, o6ecneunBatot ctabunbHoe
ropeHue NPOBOJSIOKN C MUHUMAbHbIM
pa36pbI3rMBaHNEM M BbICOKOE KayecTBO
HannaBneHHoro metanna. OTcyTcTBUE
oMeHeHUs No3Bo/sSeT n3bexaTtb 3acCopeHns
NPOBOIOKONPOBOAA U MPUropaHus Yellyek
Meau K paboyeit MOBEPXHOCTUN KOHTAKTHOrO
HaKOHEeYHMKa, 3HaUUTETbHO YBENNYMBaeT
CPOK CNyX06bl PacXOAHbIX AeTanel ropenku.
[poBonoka 0CO6EHHO pekoMeHayeTcs

AN aBTOMaTUYeCcKon n poboTn3npoBaHHOM
cBapku. OHa Hallna LWMPOKOe NMPUMEHEHME B
CYAOCTPOEHMU, CBapKe METa/l/IOKOHCTPYKLWIA,
MaLUMHOCTPOEHNM, U3FOTOB/IEHUN MOCTOBbIX
KOHCTPYKLUWIA 1 MHOTUX APYIMX OTPacnax
npombiwneHHocTn. MNMpoBonoka gnameTpom 1,2
1 1,6 MM UMeeT paspelleHre Ha NpUMeHeHne
0151 BCEX BUAOB MOCTOBbIX KOHCTPYKLIMiA
(BKNtOYaKA X/A) BCEX KNMMATUYECKNX
vucnonHeHun (Bknovas CesepHoe b — go
-60°C). Bbicokne nnactuyeckmne CBoOncTBa
HanaB/IEHHOr O MeTas/1a No3BONSIOT
pekoMeHaoBaTb AaHHYI0 NPOBO/OKY ANs
cBapku ctaneii Tuna HARDOX. Heo6xoanmo
MOMHUTb, YTO AaHHYO MPOBOIOKY HE
pekomeHayetcs npumeHaTb ana TIG-ceapkuy,
T.K. ASC nokpbIT1e, Npu JaHHOM BUAe CBapKM,
npoBounpyeTt o6pazoBaHue nop.

[octynHble gnsa 3akasa anameTpsbl: 0,8; 1,0;
1,2;1,4 11,6 Mmm

G 42 4 M20 3si1

ENISO 14341-A:
G 42 4 M213si1

HAKC: @ 0,8;1,0;1,2; 1,6 Mm

PMPC: 3YMS
(ans rasa C1u M21)

LHUNTC

BHUWMXT

163 Dx/cm? npm +20°C
150 Ox/cm? npu -20°C
125 [Ox/cm? npu -30°C
13 Ox/cm? npu -40°C
88 [x/cm? npu -50°C
KCU:

140 Ox/cm? npu -40°C
115 Ox/cm? npn -60°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

yrnepoancCTtbiX U HU3KO/1ernpoBaHHbIX cTanemn.

Xumunueckmin

TuUnu4Hbie MexaHU4eckue

Mapka, TMn NoKpbITUS, ONUCaHne DGR TS cocTaB SLIHE CBOWCTBA HannaB/IeHHOro
u ogobpeHusa ras
npoBonoku, % MeTtanna
Weld CF 70S-6 TY 25.9315-370-55224353- C 0,06-0,14 C1 o, 440 MMa
BlofxeTHas HeomeAHEHHas CBapOYHas 2025 M” 1,40-160 (100% CO,) o, 530 Mrla
MOBOJIOKA CO CreuuasibHbIM NMOKPbITUEM, Si 0,80-1,00 & 23%
6711M3Kas NO CBOMM CBapPOYHO- Mpogosoka ) P max 0,025 KCv:
TEXHOMOTMUECKNM XapaKTepUCTHKaM 1 EN ISO 14341-A: G 3Si1 S max 0,025 63 [x/cm? npwu -30°C
MeXxaHW4YeCKUM CBOMCTBaM HarmniaBeHHOro
mMeTanna K npemuansHoi OK AristoRod 12.50. AWS A518: ER705-6
[ocTtynHble ansa 3akasa gvameTpbl: 1,0 1 1,2 mm ~
HannaBneHHbIli meTann
EN ISO 14341-A:
G 383 C13Sit
EN ISO 14341-A: M21 o, 470 Mrla
G 42 3 M2135i (BO%AT + o, 560 Mrla
20%CO,) &5 26%
KCV:
88 [x/cm? npu -30°C
OK Autrod 12.64 TY 1227-030-55224353-2007 | C 0,06-014 C1 o, 460 Mrla
TpaavunoHHasa yHuBepcabHas oMegHeHHas Mn 160-1,85 (100% CO,) o, 570 Mrla
cBapoYHasi NPOBO/OKa, NpeAHa3HaueHHas MNpososnoka Si 0,80-115 & 30%
[NA CBAPKM U3AE/UIN U3 KOHCTPYKLIMOHHBIX EN ISO 14341-A: P max 0,025 KCv:
HenernpoBaHHbIX N HU3KOMErNPOBaHHbIX Gasit S max 0,025 138 Ox/cm? npn +20°C
cTaneii ¢ npeaenom Tekydectn o 460 MlMa, ) 125 [x/em? npn -30°C
3KCMAYaTUPYIOLLMXCS Ny 3HakonepemerHbix | EN1SO 636-A: W 4Sit
Harpyskax 1 aKCTpeMasibHO HU3KMX
Temnepatypax. B otnanunmn ot OK Autrod AWS A518: ER70S-6
12.51, aTa NpoBONOKa MEHee YyBCTBUTE/TbHA - M21 o, 490 MlMa
K 06pa30BaHuIo NMOp NpyY CBapKe Mo HannaenenHeli metann (80%Ar + . 590 MrMa
OKUWCMEHHbBIM W 3arpA3HEHHbLIM MOBEPXHOCTSAM, ENISO 1434176‘: 20%CO0,) GE 29%
a TakXXe Hecob6MoAeHMI0 MEXIPOXOAHOM G423C14si KCV:
Temnepartypsbl. [laHHaa npoBonoka 163 Ox/cm? npu +20°C
NPUMEHSIETCS He TOMbKO A1 CBapKU ENISO 14341'A_: 150 [x/cm? nzm -20°C
NNaBALLMMCS 3M1EKTPOAOM B 3aLUUTHbIX G 46 5 M214Sit 125 [x/cm? npu -30°C
rasax, HO U B Ka4eCTBe NPUCAAOYHOTO N 13 x/cM? nput -40°C
MaTepuana npuv aBtomatnyeckom TIG- \Esz;lgg Sgﬁ A 100 [x/cm? npu -50°C

cBapke. BblcokokayecTBeHHOe oMeHeHve,
paaHas HaMoTKa Ha KaTyLUKW, CTabuibHbIi
AvameTp no BCe A/IMHe B COMeTaHumn C
HU3KMM Ccofep>XXaHMeM BpefHbIX NpuMecen,
Takux Kak S n P, o6ecneumBatoT ctabunbHoe
ropeHue npoBO/IOKM C MUHMUMASbHbIM
Pa36pbI3rnBaHNEM N BICOKOE KayecTBO
HannaesneHHoro metanna. NMposonoka

HalNa W1poKoe NpuMeHeHne B
CyOOCTPOEHUN, CBApKe METaINIOKOHCTPYKLUIA,
MaLUMHOCTPOEHUM N MHOTUX APYrUX OTPACASX
MPOMbILLUIEHHOCTH.

LoctynHble ansa 3akasa gvameTpbl: 1,0 1 1,2 mm

HAKC: @1,0; 1,2 MM

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

yrnepoancCTtbiX U HU3KO/1ernpoBaHHbIX cTanemn.

o
b
[vs]

B

Xumunueckmin

TunuyHbie MexaHu4yeckue

Mapka, TMN NOKpPbITUS, ONUCaHne LGLC L LT coctas S CBOIACTBA HaN/aB/EHHOro
N ono6bpeHus ras
npoBonoku, % meTanna

OK AristoRod" 12.63 TY 1227-017-55224353-2005 | C 0,06-0,14 C1 o, 460 Mla
YHuBepCcanbHas HeoMeaHeHHas Mn  160-185 (100% CO,) o, 570 MMMa
cBapoYHasi NPOBO/OKA C YHWUKANbHOM Mpososnoka ] Si 0.80-115 5 30%
o6paboTkoii nosepxHocTn ASC (Advanced EN ISO 14341-A: G 4Si P max 0,025 KCv:
Surface Characteristics — NOBEpPXHOCTb S max 0,025 138 Ox/cm? npn +20°C
C YNyHLWEHHLIMY XapaKTepuCT1Kamm), ENISO 14341-B: G S6 Cu  max015 125 x/cm? npn -30°C
npeaHasHaYeHHas ANs CBapKu nsgenuii
13 KOHCTPYKLIMOHHbIX HENEernpoBaHHbIX 1 AWS A518: ER705-6
HU3KOMErnpoBaHHbIX CTaneli ¢ Npeaenom ~
TekyuecTu fo 460 MMa, skcnayaTupylolwmxcs | HanJ1aBnenHsIi metann
NPV 3HaKONEpeMeHHbIX Harpyskax 1 ENISO 14341-A:
3KCTPEMasIbHO HU3KUX TeMnepaTypax. G423C14si
B otnnumn ot OK AristoRod 12.50, 3Ta
NPOBO/IOKa MeHee YyBCTBUTE/bHA ENISO 14341-A:
K 06pa30BaHuIo NOpP NpY CBapKe Mo G 46 5 M214Sit
OKMNC/IEHHBIM 1 3arPA3HEHHBIM MOBEPXHOCTAM,
a TakXe Hecob6NIoAEeHMIO MEXMPOXOOHOM EN ISO 14341-B:
TemnepaTtypbl. Bbicokas YncToTa nogepxHocty, | & 99A 5 M2156
KaquTBeHl-iaFl HaMOTKa Ha KG;I'yLLIKVI, HAKC: @ 1,0; 1,2 Mm M21 o, 490 MMMa
CTabunbHbIA AMaMeTp Mo BCei AnvHe B (80%A + o, 590 MMa
COYETAHMM C HUSKMM COAEPXaHMeM BPEaHbIX 20%CO,) s 29%
npuMecem, Taknx kak S n P, o6ecneynsatot KCV-:
cTabunbHoe ropeHme NPOBOMOKM C 163 [Ix/cM? npu +20°C
MUHUMabHLIM Pa36pbi3ruBaHNEM W 150 [/em? rpin -20°C
BbICOKOE KauyeCTBO HaMMaBNEeHHOro MeTansa. 125 [x/en? npu -30°C
OTCyTCTBME OMeAHEeHNa N03BONAeT n3bexarb " .
3aCOopeHns NPOBO/IOKONPOBOAA M NMPUropaHns 13 Ox/cm? npu -40°C
yelyek Mean K paboyeii NoBEPXHOCTH 100 [x/em? npu -50°C
KOHTAKTHOIO HAKOHEUHMKA, 3HaYNTEeNbHO KCu:
yBENMUMBAET CPOK CY>XKObl PACXOAHbIX 105 [x/cm? npu -60°C
petanen ropenkn. NpoBonoka 0CO6EHHO
peKkoMeHayeTcs ANa aBTOMaTUYeCKO 1
pPo60TM3MpPOBAHHOM CBapKK. NpoBoOnoKa
Hala WIPOKoe NpUMEHeHNe B
CyAOCTPOEHMM, CBAPKE METaNOKOHCTPYKLMA,
MALLMHOCTPOEHUM 1 MHOMUX APYTUX OTPACsAX
MPOMbILINEHHOCTU. HEO6X0AMMO NOMHUTb,
YTO AaHHYIO NPOBOJIOKY He peKoMeHayeTcs
npumMeHsaTb ana TIG-cBapku, T.k. ASC
NOKPbITUE, MPU JAHHOM BUAE CBAPKM,
npoBoumMpyeT 06pasoBaHue nop.
JocTynHble Ansa 3akasa gnameTpbl: 1,0 1 1,2 mm
OK AristoRod® 38 Zn [NpoBonoka C 0,05-0,09 M21 o, 450 Mrla
HeomepaHeHHas ceapouHas nposonoka c ASC | EN1SO 14341-A: Mn 110160 (BO%AT + o, 540 MrMa
06paGoTKOM MOBEPXHOCTH, paspaboTanHas ans | & Z 3511 Si 050-1,00 | 20%CO0,) & 29%
CBApPKM B @aPrOHOBbIX CMECAX OLIMHKOBAHHbIX P max 0,025 KCv:
ctaneii. HecMoTpst Ha BbIropaHue LMHKa, AWS A518: ER70S-G S max 0,025 150 Dx/cm? npn -30°C
NPOBO/IOKA NO3BONACT NOMYYaTh LUBbI - 125 Ox/cm? npu -40°C
€ MUHUMASbHBIM KOMIMYECTBOM MOp U ESTQ?JB?;;TXI MeTann M20 o 440 MMa
HE3HAYNTE/NbHLIM Pa36pPbI3rUBaHNEM NpK - (92%Ar +8%CO) | 6 550 Mrla
MWUHUMaTIEHOM CKNOHHOCTU TOHKONMCTOBOTO G 423M20Z3si ? e & 30%
MeTasnfa K MpoXxoram. °

EN ISO 14341-A: KCVv:

[LoctynHble gnsa 3akasa gnameTpbl: 0,8; 1,0 n
1,2 MM

G423 M21Z3Si1

175 Ox/cm? npu -30°C
138 Ox/cm? npm -40°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

yrnepoancCTtbiX U HU3KO/1ernpoBaHHbIX cTanemn.

N HU3KO/TIermpoBaHHbIX cTanem.

1.3. HPYTKVI npucanoYHbie ongd ﬂerBOVI CBapKM B 3allIMTHbIX Frasax Hen1aBALWMMCA 3TEKTPOAOM yrnepoaucTbixX

Mapka, onucaHue

Knaccudmkaummn
1 ogo6peHus

Xumunueckmin
cocTaB NpyTKa, %

TUNUYHbIE MexaHu4Yeckue
CBOWCTBA Han/aB/IeHHOro

meTtanna
Weld T W4Si1 TY 1227-265-55224353-2022 | C 0,06-0,14 o, 480 Mrla
OMe[HEeHHbIN CBapOYHbIA NPYTOK, MPeAHa3HaYeHHbINn Ana Mn 160-1,85 g, 569 Mrla
aproHoAyroBoW CBAPKM N34 N3 KOHCTPYKLMOHHBIX lMpoBornoka ) ] Si 0,80-115 & 28%
HenernpoBaHHbIX M HU3KONErMpoBaHHbIX CTanewn ¢ EN SO 636-A: W 4Si P max 0,025 KCv:

npepenom Tekyyectn o 460 Mrla, a Takxe ANns BbINONHEHUS
3aMoNHALWMX 1 06/IMLIOBOYHBIX MPOXOA0B NPWU CBapke
CTbIKOB TPYOOMNPOBOAOB M3 CTanen Knacca NpoYHOCTN

no K54 (X60) n kopHeBbIX MPOXOA0B NpK CBapKe CTbIKOB
TPy6ONpPoOBOAOB U3 CTanei knacca npovyHoctn o K60

(X70). NoBblweHHOe cogepxaHne Mn n Si obecneuynBaet
HanaBNEHHOMY MeTasly AOCTaTOYHO BbICOKYIO MPOYHOCTb,
a TaKXe HeBbICOKYIO CK/TOHHOCTb K 06pa3oBaHuNio

nop Npwv CBapke Mo 3arpa3HeHHbIM KpoMkaM. Kpome

TOrO, NOBbLILEHHOE COAePXaHNe KpeMHUa npugaet
pacnnaBneHHOMY MeTasly BaHHbl 60MbLUYIO XXMAKOTEKYYECTb,
6narogaps Yemy NoBepXHOCTb HannaBNeHHOro BasiMka
hopmupyetcs 6onee rnagkow € n1aBHbIM NEPEXOAOM OT
OCHOBHOIO MeTanna K Basnky LBsa.

[ocTynHble Ansa 3akasa gnameTpsbl: 1,6; 2,0; 2,4 1 3,2 MM

AWS A5.18: ER70S-6

HannasneHHbIn metann
ENISO 636-A: W 46 5 4Si1

HAKC: ©1,6; 2,0; 2,4; 3,2 Mmm
(ansa notos ¢ uHpekcom ZG
nHG)

S max 0,025

138 [x/cm? npu -50°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

o
b
[vs]

1.4. I'Iposonoxu nopoLIKOBbI€ raszo3aluTHbie U CaMo3allUTHbIe ANnA AerBOﬁ CBapKu nnaBALMNMCA 3/IeKTpoAOM
yrnepogucTtbiX U HU3KO/1IermpoBaHHbIX cranem.

TunuyHble CBOWCTBA HannaB/IeHHOro MeTanna

BOAOPOAA W HU3KUM BbIAENIEHNEM AbIMa,
npeaHasHavyeHHasa Ansa CBapku B aproHOBOW
cmecu M21 B HUXHEM MOMOXEHUN U
MONOXEHUM FOPU30HTab HA BEPTUKA/IbHOM
NOBEPXHOCTU HU3KOYTNEPOAUCTBIX CTanewn

c npegenom npoyHoctn go 520 MlMa. B
HanaB/IEHHOM MeTas/e rapaHTupyeTcs
npeaenbHO HU3KOoe coaepxaHne
anddysnoHHoro sogopoaa (3-4 mn Ha

100 r meTanna), gaxe nocne ganTenbHoro
npebbiBaHWS NPOBO/IOKN BHE 3aBOACKON
ynakoBkMu. [1poBO/IOKa MeeT paspeLleHme
Ha NPUMEHEHWe ANs BCEX BUAOB MOCTOBbIX
KOHCTPYKUNIA (BKNtOYas x/a) Bcex
KNMMaTUYECKUX UCMONTHEHNI (BKNtOYas
CeBepHoe b — go -60°C). B otimumnm ot
6€eCLUOBHbIX MPOBO/IOK, U3roTaB/IMBaEMbIX
Mo CTaHAApPTHbIM TEXHOMOMMAM 3aMNoNHEeHNs
TPYGOK NMOPOLLKOM C NMOCNeAyoLLMM

ero BMOPOYNIOTHEHNEM W/TM 3aBapKOW
CTbIKa NPOBOJIOKMN /Ta3€PHOI CBapKOW,
[aHHasi NPOBOJIOKa N3roTaB/IMBaeTCa Mno
YHWKa/IbHOW NaTEHTOBAHHOW TEXHOOrUN
[BYXC/TOMHOM 060/104KK, KOrAa NOPOLLOK
3aBa/ibLiOBbIBAETCH BO BHYTPEHHIO
0060/104KY, a CTblK BHELLHEN cBapuBaeTcs
nasepHoli cBapkon. 3To no3sonsaer
n3bexaTb Kak cerperaunm KOMMOHEHTOB
MOPOLLKA Pa3HOWN HACbIMHOW MIOTHOCTW Mpw
ero BMOPOYNIOTHEHNUW, TaK U OMNMaBneHns
KOMMOHEHTOB MOPOLLKa MpuW N1a3epHoli cBapke
CTblKa NMPOBOJIOKM.

Tok: = (+)

[NpocTpaHCTBEHHbIE MOMOXEHNSA NPU CBapKe:
1,2,3

[ocTtynHble aonsa 3akasa gvameTpbl: 1,2 MM

T494T15-O0M21A-UH5

AWS A518:
E70C-6M H4

AWS A5.36:
E70T15-M21A4-CS1-H4

HAKC: @ 1,2 Mmm

LHMNTC

Mapka, TUN HaMNo/THNTENS, ONMcaHne LOEEE L T ETET o -
' ' ¥ opoGpenus Xummseckui SauwmrHbIiA MexaHuueckue CBOMCTBA
cocTtaB, % ras

Coreshield 11 AWS A5.20: E7Z1T-1 C 0,22 o, 440 Mrla

Tun — camo3almMTHas Mn 057 o, 600 Mla

BcenosunuUMOHHas LLOBHAsA camMo3alluTHasA AWS A5.36: E7TII-AZ-CS3 Si 033 & 25%

NOpPOLLKOBasi NPOBOOKaA, NpeAHasHauYeHHast Al 160 KCv:

NS CBAPKM Ha OTKPbITbIX NAOLLAAKAX Ha P max 0,030 He pernameHTpoBaHo

NOCTOSIHHOM TOKE MPSAMOW NONAPHOCTM S max 0,030

O[IHO- N MHOFOMPOXOAHbIX LIBOB

METaNNOKOHCTPYKLMNIA, K KOTOPbIM He

NpeabABNSIOT BLICOKMX TPEBOBaHU K

MeXaHNYeCKNM XapaKTepuCTMKaM CBapHbIX

wBoB. [1pOBOIOKa OTIMYAETCS MArKOM HeT

[yroWi, He3HauYNTeNbHBIM Pa36pPbI3rMBaHMEM,

XOPOLUEeR 3alMTON CBApPOYHOM BaHHbI, 1€rKO

yAansaeMbIM LWAaKoM, a HanaaBaeHHbIA Bannk

MMeeT rMaKylo KPacuBylo NMOBEPXHOCTb.

CBapKy Heo6X0AMMO BbINOMHATL YI/IOM Ha3ag,

OTTECHSS LNAK B XBOCTOBYIO YaCTb BaHHbI.

Tok:= (—)

MpOCTPaHCTBEHHbIE MOMOXEHUSA NPU CBapKe:

1,2,3,4,6

[ocTynHble Ans 3akasa gvameTpbl: 1,2 1 1,6 MM

Coreweld Prime MC4 H4 TY 1274-263-55224353-2022 | C 0,06 M21 o, 470 MMa

Tun — MeTannonopoLuKoBas Mn 145 (BO%Ar + g, 550 Mra

BecLuoBHas BbICOKONPOU3BOANTEIbHAS EN ISO 17632-A: Si 0,60 20%C0,) & 26%

MeTa/IonopoLLIKOBas NPOBOSIOKA C T424MM213HS P max 0,030 KCV:

npefenbHO HUSKMM CoAep KaHnem S max 0,030 75 Dx/cm? npu -40°C
EN ISO 17632-B: KCU:

150 Ox/cm? npw -60°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

TunuyHble CBOWCTBA HannaBeHHOro MeTanna

Mapka, TMn HanonHuTens, onucaHne LTI TN ETET) i >
’ ’ 1 opoGpeHus Xummueckui SawmTHbIiA MexaHu4eckune cBoincTBa
cocTtaB, % ras

OK MPO 71 FOCT 26271: C 0,05 C1 o, 485 Mrlla

Tun — pytunosas MM —OK MPO 711,2 Ml 44 Mn 1,25 (100% CO,) o, 555Mrla

[a303aluMTHasA LWOBHaA BCEMO3ULMOHHAS -A2Y Si 035 & 27%

pyTHioBasi MOPOLLKOBasi MPOBO/IOKA P max 0,030 KCv:

PoccHiickoro Npon3BoacTBa, TY 1274-185- 55224353-2017 | S max 0,030 275 x/cm? npu +20°C

npeaHasHauYeHHas 419 CBapKMU B YMNCTON 200 [x/cm? npn -20°C

yrnekuncnote C1 Ha NOCTOSHHOM TOKe AWS A5.20: ENNTIC-H8 190 Ox/cm? npu -30°C
o6paTHOl NONSPHOCTU U3aenuii n3 KCU:

YrNEPOANCTbIX N HU3KOErMPOBaHHbIX AWS A5.36: >43 [x/cm? npw -40°C

KOHCTPYKLUMOHHbIX CTanen nepamTHoro E7IT1-C1A2-CS1-H8 >30 [x/cm? npu -60°C

Knacca c npegenom npoyHoctn go 530 MlMa. 10 Ox/cm? npw -60°C

[aHHyt0 NPOBOMOKY Takxe AonyckaeTcs HAKC: © 12

MCMNO/b30BaTh B aproHoBol cmecn M21.

MpoBonoka oTiM4aeTcst cTabunbHOW MSArKOWM BHUVDKT

Ayron B LLMPOKOM AnanasoHe CKopocTen

nogad, MMHUMarlbHbIM |f)836pl:>|3|—l/|BaHVIeMY PMPC: 3Y40MSH10 (ﬂﬂﬂ rasa

rnagkov MoBepPXHOCTbIO Hannasnsemoro. o)

BasMkKa U CaMOOTAENSIOLLENCS LLNaKOBOW

Kopkown. ina hopmmpoBaHms o6paTHOro PPP: 3Y40MSHH (a1 rasa

BasMka npu oAHOCTOPOHHEW CBapKe o

HEeoB6X0AMMO MPUMEHEHMEe KepaMUyecKnx

noAkNafokK ¢ TpaneuenaansHo KaHaBKOM.

CBapKy HeO6XOAMMO BbINOHATL YI/IOM Ha3ag,

OTTECHSIS LUIaK B XBOCTOBYIO YaCTb BaHHbI.

Tok: = (+)

MpocTpaHCTBEHHbIE MOMTOXEHNUS MPU CBapKe:

1,2,3,4,5,6

[ocTtynHble aonsa 3akasa gvameTpsbl: 1,2 MM

Weld 71T-1 TY 1274-145-55224353-2014 C max 0,09 o, 490 MlMa

Tun - pytunosas Mn 125 o, 560 Mra

YHVBepcanbHas 6loa)eTHas rasosaLmTHas ENISO 17632-A: Si 045 6 31%

LLIOBHas BCEMO3MLMOHHAsA pyTUioBas T462PCI1HI0 P max 0,030 | C1 KCv:

MOPOLLKOBasi MPOBO/OKa, pa3paboTaHHast S max 0,030 | (100% CO,) 100 Ox/cm? npun -20°C

[NA CBApPKM Kak B uncToit yrnekncnote Cl, ENISO 17632-A: 75 Ox/cm? npun -30°C

Tak U C aproHoBoi cmecu M21, 6nmskasn T462PM211H10

No CBOMM CBapPOYHO-TEXHONOMMYECKUM

Xapaktepuctnkam u ngeHTn4yHasa no AWS A5.20: E71T-1C-H8

HasHaueHuto nposonoke OK MPO 71. c 0,08 o 530 MMa

Tok: = (4) AWS A5.20: E71T-IM-H8 Mn 130 01 585 MMa

MpocTpaHCTBEHHbIE MOMTOXEHNUS MPU CBapKe: S 0,45 5 32%

1,2,3,4,5,6 HAKC: 01,2 P max0030 | M21 KCV:

[ocTtynHble aonsa 3akasa gnameTpbl: 1,2 MM S max 0,030 | (BO%Ar + 138 [x/cm? npu -20°C
PMPC: 3Y40MSH10 (ans 20%CO,) 106 [k/cM? npu -30°C
rasa C1)

PMPC: 3YMSH10 (ansa rasos
M21un C1)

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

o
b
[vs]

Knaccudmkaumm

TunuyHble CBOWCTBA HannaBeHHOro MeTanna

Mapka, TMn HanosIHUTe s, ONUCaHu o o
apka anoniHUTeNs, onucaHue 1 opoGpeHns x:r:r:eacsizu 3au.|rv;'r:bm e —

FILARC PZ6113 FOCT 26271-84: C 0,06 C1 o, 495 Mra
Tun - pytunosas MM-Filarc PZ6113 1.2 NI 44- Mn 1,20 (100% CO,) a, 58? MMa
YHuBepcanbHas ra303alluTHas WOoBHas A3y Si 0.45 & 25%
BCEMO3ULIMOHHAS, BK/IOUas BePTUKasb P max 0,025 KCV:
Ha CMyCK, pyTUIOBast MOPOLLKOBAs TY 1274-049-55224353-2008 | S max 0,030 81 Ix/cm? npm -30°C
npoBoioka Poccuiickoro nponssoacTsa, KCU:
npegHasHayYeHHasa Ans CBapky B aproH- EN ISO 17632-A: 75 Lx/cm? npw -40°C
YrnekncnoTHo cmecn M21, aproH- T423PC11HS5 c 006 M21 o 535 MMa
ncron ymeknnote Cl s nocromom EN SO 17632-A: Mn 125 (B0%Ar + o eotMma

" ~ Si 0,50 20%CO.) [S) 25%
TOKEe 06PaTHOW MOASIPHOCTU KOHCTPYKLN T464PM211HI0 2

P max 0,025 KCV:

s onen s | awsaszoenricHs [S  meroodo o T o 40C
KOTOPbIM NPeAbsBAAOTCS NOBbILEHHbIE KCu: N
Tpe60oBaHNsA K N/1aCTUYECKUM CBOVCTBAM AWS A5.20: E7TT-IM-H8 50 [x/cm? npn -60°C
HannaBfeHHOro MeTasnia nNpu oTpuuaTenbHbIX
Temnepartypax. NpoBonoka o6nagaet AWS AS5.36:
OT/IMYHBIMU CBAPOYHO-TEXHONTOMNYECKUMU E71T1-C1A0-CS2 H8
CBOWCTBaMM (OCOBEHHO NpW CBapkKe B
aproHoBOI cMecH), hopMmpys rnagkui AWS AS.36:
HannaBAeHHbI Bannk ¢ caMo- Uiu E7IT1-M21A0-CS2 H8
Nerko otTaensaoLWwencs WnakoBomn HAKC: @ 1,2 Mm
KOPKOW u oTcyTcTBMEM 6pbI3r. And
chopMmpoBaHuns o6paTHOro Basmka npwu PMPC: 3YMS H10 (ans rasa
OAHOCTOPOHHE CBapke Heo6xoanmMo M21)
NPYMEHeHNe KepaMmnyecknx NoakIa[aoK PMPC: 3YMS H5 (ans rasa C1)
C TpaneuenaanbHon kaHaBkoi. CBapky
HeOoOXOANMO BbIMOMHSATL Yr/IOM Ha3ag,
OTTECHSAS LLUMaK B XBOCTOBYIO YacCTb BaHHbI.
Tok: = (+)
MpocTpaHCTBEHHbIE MOMOXEHUS MPU CBapKe:
1,2,3,4,5,6
[ocTynHble Ans 3akasa gvameTpbl: 1,2 Mm
Dual Shield 7100SRM EN ISO 17632-B: C 0,035 M21 Mocne cBapku:
Tun — pyrunosas T495T1-IM21A-H5 Mn 140 (BO%Ar + o, 535 Mra
Ia303alNTHas LOBHASA BCEMNO3NLUMOHHAS Si 040 20%CO,) a, 610 MMMa
pyTW/IOBasA NOPOLLKOBAs NPOBOJIOKA, ENISO 17632-8: Ni 045 6 27%
npeaHasHauyeHHas 419 CBapKu B T495THM21P-HS P max 0,030 KCV:
aproH-yrnekucioTHom cmec M21 Ha S max0,030 163 dx/cm? npu -40°C

NOCTOSIHHOM TOKe 0OpaTHOWN MONAPHOCTH
0Cc060 OTBETCTBEHHbIX KOHCTPYKLMIA

13 TONCTOCTEHHbIX Yr1€POANCTbLIX U
HU3KONIErMPOBaHHbIX KOHCTPYKLIMOHHbIX
cTanen c npepenom npoyvHoctn ao 500 Mla,
TakMx Kak HeTerasosble oPPLUIOPHbIE
nnathopMbl, Korga MoxeT noTpeboBaTbCs
rnocniecBapoyHas Tepmuyeckasi

o6paboTKa CBapHOro CoeanHeHns Ans
CHATUSA HANPSKEHUIA. Y HUKAMbHbI
c6anaHcnpoBaHHbIi COCTaB HaMoOMHUTENS,
ob6ecneymBaeT coveTaHne OTIMYHbIX
CBapPOYHO-TEXHONOMMYECKNX XapaKTEPUCTUK C
MOBbILLIEHHOW NPON3BOANTENBHOCTBIO CBAPKMU.
MeTann, HannaBnEeHHbI 4aHHOW NPOBO/TOKOM,
oTNIMYyaeTcs NpeaeslbHO HUSKUM CoAep>XaHuem
Andy3noHHOro Bogopoaa 1 UMeeT BbICOKMEe
MexaHu4yeckmne nokasaTtesnin Kak B COCTOSIHUMU
nocne cBapku, Tak 1 Nocsie TepMnYeCcKom
ob6paboTku. Ana hopmmpoBaHus o6paTHOro
BanMkKa npu ogHOCTOPOHHEN CBapke
Heob6XxoAMMO NMPUMEHEHME KepaMUYeCKUX
NoAKNaAoK € TpaneuenaanbHOi KaHaBKOW.
CBapky Heo6Xx0AMMO BbIMO/HATL YI/IOM Ha3ag,
OTTECHSAA LWNaK B XBOCTOBYIO YaCTb BaHHbI.
Tok: = (+)

[pocTpaHCTBEHHbIE NOMOXEHNSA NPU CBapKe:
1,2,3,4,6

[ocTtynHble onsa 3akasa gnameTpbl: 1,2 MM

AWS A5.20:
E71T-OM-J-H4

AWS A5.20:
E71T-12M-J-H4

138 Ox/cm? npm -46°C
13 Ox/cm? npu -51°C

Mocne TO 620°C, 8 yac:

o, 430 MMMa
o, 530 MMa
6 34%
KCV:

138 Dx/cm? npm -40°C
19 Ox/cm? npu -46°C
81 [x/cm? npu -51°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

Knaccudmkaumm

TunuyHble CBOWCTBA HannaBeHHOro MeTanna

Mapka, TN HanosIHUTeNs, onMcaHue P s e — ST Mexarmeckne caocran
cocTtaB, % ras

Dual Shield Prime 71LT H4 TY 1274-261-55224353-2022 | C 0,04 M21 o, 480 Mrla
Tun — pytunoeas Mn 125 (BO%Ar + o, 540 MMa
YHUBepCanbHas BCENo3ULMOHHAS ENISO 17632-A: Si 040 20%C0,) & 32%
rasosaluTHas 6eclloBHas HeOMedHEeHHas T424PCI1HS Ni 040 KCV:
MOPOLLKOBasi MPOBO/IOKA CO CreLManbHOM . P max 0,025 146 Ox/cm? npun -30°C
06paboTKOM NOBEPXHOCTU, NPeAHa3HayYeHHas ‘IIE":‘lésélol317l\/l623121'?—|5 S max 0,025 98 [x/cm? npu -40°C
oo o eccon c ow  |a o o
ocoéo OTBETCTBEHHbIX TOI'ICTOC'I:eHHbIX ENISO 17632-B: T494T12- Mn 1,25 (100% CO,) o, 525 MrMa

i o,
MeTanNoOKOHCTPYKLMIA U3 HeNerupoBaHHbIX 1C1A-H5 ﬁlli 828 ECV' 32%
1 HU3KOMErMpoBaHHbIX CTaneit ¢ npeaenom ’ : R )
TekyuecTn okono 420 MMa u 6onee EN ISO 17632-B: T494T12- P max0025 121 [ox/cm? npu -30°C

1M21A-H5 S max 0,025

B YCNIOBUSIX BNAXHOro KiMmarta, Tuna
0P hLLIOPHBIX ra30BbIX M HEDTAHBIX
nnatopm, Korga K HarniaBneHHOMY
MeTanny npeabaBnaoTcs TpeboBaHms

no yAapHOI BA3KOCTM Npu TemnepaTtypax

no -40°C. B HannaBneHHOM meTanne
rapaHTUpyeTcsi NpeaesbHO HU3Koe
copepxaHune anddysnoHHoOro Bogopoaa
(3-4 mn Ha 100 r meTanna), gaxe nocne
ANUTEeNbHOro NpebbiBaHWs NPOBO/IOKU

BHE 3aBOACKOW ynakoBku. B otanuunm ot
6eCLIOBHbIX MPOBOOK, N3roTaB/IMBaEMbIX
Mo CTaHAAPTHbIM TEXHOMOMNAM 3aMNoNHEeHNSA
TPY6OK MNOPOLLKOM C NOC/eAYoLNM

ero BMOpOynIOTHEHNEM W/TN 3aBapKoW
CTblKa NPOBO/IOKM N1a3epPHO CBapKOM,
[aHHasi NPOBOJIOKa N3roTaB/IMBaeTCs Mo
YHMKa/bHOM NaTeHTOBaHHOW TEXHONOTUN
ABYXC/TOMHON 060/104KN, KOrAa NOPOLLOK
3aBa/ibLiOBbIBAETCS BO BHYTPEHHIOWO
060/104KYy, a CTblK BHELLHEN cBapuBaeTcs
nas3epHoi cBapkoii. 9To No3Bonset
nsbexaTb Kak cerperaunm KOMNOHEHTOB
NOpPOLLKAa Pa3HOWN HaCbIMHOW NMIOTHOCTM Mpw
ero BuOpPOYN/IOTHEHUN, TAK 1 ONNaBNEHNS
KOMMOHEHTOB MOPOLLKA MNPV /la3epPHON cBapke
CTblka NPOBOIOKN. OTCYTCTBME OMEAHEHUSA
NOBEPXHOCTWN NPOBOIOKN B COYETaHUN CO
cneunanbHor ee 06paboTKon NO3BONAOT
NonyYnUT MakCcMManbHO CTabunbHbI NpoLecc
CBapKU fgaxe Ha npefesibHO BbICOKUX TOKax.
MeTann, HannaBEeHHbI Kak B YNCTOM
yrnekuncnote C1, Tak U aproHoBoOIi cMecK
M21, npoLen ucnbiTaHWsa Ha cMeLLeHne nNpu
oTKpbITUK TpewmHbl (CTOD-TecT) npn O n
-10°C.

Tok: = (+)

[pocTpaHCTBEHHbIE NOMOXEHNSA NPU CBapKe:
1,2,3,4,6

[ocTtynHble aonsa 3akasa gvameTpbl: 1,2 MM

AWS A5.20: E7ZT1T-1C-H4

AWS A5.20: E7ZT1T-IM-H4

AWS A5.20: E7T1T-9C-JH4

AWS A5.20: E7Z1T-OM-JH4

AWS A5.20:
E71T-12C-JH4

AWS A5.20:
E71T-12M-JH4

HAKC: @ 1,2 mm

PMPC: 3Y40S H5 (ans rasos
C1un M21)

68 [x/cm? npun -40°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

o
b
[vs]

Knaccudmkaumm

TunuyHble CBOWCTBA HannaBeHHOro MeTanna

Mapka, TN HanosIHUTeNs, onMcaHue U onoGpeHns [P — O Mexammeckne caoficras
cocTtaB, % ras
Dual Shield 46C TY 25.9315-320-55224353- C 0,04 C1 o, 520 Mrla
Tun - pytunosas 2023 Mn 1,40 (100% CO,) o, 670 MMa
YHUBepcasnbHas ra3o3aluuTHas WOoBHas Si 045 5 31%
BCEMNO3VLMOHHANA, BK/OYAA BEPTUKAsb Ha EN SO 17632-A: P max 0,025 KCV:
CnycK, pyTMAOBas NOpOLLIKOBas NPOBO/OKA, T464PC11HS S max 0,025 150 [x/cm? npw -30°C

npeaHasHavyeHHasn AN CBapku B YNCTOM
yrnekuncnote C1 Ha NOCTOSHHOM TOKe
06paTHOM NOMSAPHOCTUN KOHCTPYKLMIA N3
YrNEePOANCTbIX N HU3KOMErMPOBaHHbIX
KOHCTPYKLMOHHbIX 1 CyA0BbIX CTanel ¢
npeaenom npoyvHocTn o 520 MrMa, K KOTOpbIM
npeabaBNAIOTCA NOBbILWEHHbIE TPeboBaHUSs

K M1acTUYeCKnM CBOMCTBaM HarniaB/1€HHOro
MeTasnna npu oTpuuaTenbHbIX TEMnepaTypax.
MNMpoBonoka o6nagaeT OT/IMYHBIMU CBAPOYHO-
TEXHONTOrMYEeCKMMUN CBOCTBaAMU, TaKUMU KakK
HM3KOe pa3bpbi3rnBaHne, Nerko oTaeNsIeMbln
wnakK v rnagkas noBepxHOCTb Han1aBneHHOro
Banvka. [na popmMmpoBaHmsa o6paTtHOro
BannMkKa nNpu ogHOCTOPOHHEN CBapke
Heo6XoAMMO NMPUMEHEHME KepaMUYeCKmX
NoAKNaAoK € TpaneuenaanbHoi KaHaBKOW.
CBapky Heo6Xx0AMMO BbIMO/HATL YI/IOM Ha3ag,
OTTECHSAA LWNaK B XBOCTOBYIO YaCTb BaHHbI.
Tok: = (+)

[pocTpaHCTBEHHbIE NOMTOXEHNSA NPU CBapKe:
1,2,3,4,5,6

[ocTtynHble onsa 3akasa gvameTpbl: 1,2 MM

AWS A5.20: E71T-9C-J

HAKC: @ 1,2 Mm

PMPC: 3Y40MS H5 (ons rasa
C1)
PMPC: 4YMS H5 (ans rasa C1)
PMPC: 4Y40MS H5 (ans rasa
1)

138 [x/cm? npu -40°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

yrnepoancCTtbiX U HU3KO/1ernpoBaHHbIX cTanemn.

1.5. ®nocbl M NPOBONIOKU ANA AYroBoi cBapku nop h/1l0oCOM YrnepoaucTbiX U HUSKONIErMpoBaHHbIX CTasen.

I'Ipoeonoxu Cn/IOWWHOro ce4yeHua

Mapka 1 onucaHme

Knaccudumkauum
n ogo6peHus

Xumuueckuii coctaB
NPoOBONOKM, %

MPOYHOCTHbIE XapakKTepucTnkun Si/Mn-nermpoBaHHOro HamnnaBAEHHOro MeTanna B
coYeTaHun C BbICOKO yapHOM BA3KOCTbIO.
[ocTtynHble aonsa 3akasa anameTpsl: 2,0; 3,2; 4,0 1 5,0 mm

Weld EM12K TY 1227-267-55224353-2022 C 0,05-0,15
Haun6onee yHvuBepcanbHas oMeHeHHas CBapoYHas NPOBO/IOKa, MPUMeEHsemMasn ) Mn 080-125
B coveTaHuu ¢ 60/IbLUIMHCTBOM MapoK (h/Il0COB, NpeAHa3HauYeHHbIX 4515t CBapKu AWS A517: EM12K Si 010-0.35
KOHCTPYKLMOHHbIX HENErMPOBaHHbIX M HU3KO/IErMpPOBaHHbIX CTanew. HAKC: @ 2,0: 2,5; 3,2: 4,0 MM P max 0,030
[ocTynHble Ans 3akasa anameTpsl: 1,6; 2,0; 2,5; 3,2; 4,0 1 5,0 Mm S max 0,030
TpaHcHedTb

Weld EH12K TY 1227-298-55224353-2023 C 0,07-0,15
OmegHeHHas cBapoYvHasi NPOBOJIOKA C BbICOKUM coaepyaHnem MapraHua. B ) . M” 150-1,85
OCHOBHOM MPVMEHAETCH B COYETAHUMN C HENErnpyoLWwmmMmn n cnabo nervpyowmmm Mn ENISO 14171-A: S3Si Si 0,20-0,40
chntocamu Tvna OK Flux 10.6X nnm OK Flux 10.7X. HannaBneHHbl MeTann covetaet ) P max 0,025
B ce6e 4OCTAaTOYHO BbICOKME MPOYHOCTHbIE XapaKTEPUCTUKM C BbICOKOW yaapHOW AWS A517: EH12K S max 0,025
BA3KOCTbIO. HAKC: @ 2,5; 3,2; 4,0 Mm

[ocTtynHble gnqa 3akasa anametpsl: 1,6; 2,0; 2,5; 3,2; 4,0 n 5,0 mm

Weld EH14 EN ISO 14171-A: S4 C 0,10-0,20
OmMefHeHHasn cBapoyHas MPOBO/IOKa C NPefesbHO BbICOKUM COAEPXaHUEM ) M” 170-2,20
MapraHua. B oCHOBHOM NpuMeHseTcs B coueTaHuu C Henerupyowmmm caocamm AWS A517: EH14 Si max 010
™mna OK Flux 10.6X, koraa Heo6xoANMO NOyUYNTb MaKCMManbHO BbICOKME 2 max gggg

max O,

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

o
b
[vs]

OK Flux 10.62P
ArfioMepupoBaHHbIA BICOKOOCHOBHbIN (htOC AN CBapKu 0COGO

OTBETCTBEHHbIX U3AE/UIA U3 KOHCTPYKLUMOHHBIX YIIEPOANCTBIX,
HWU3KOMErPOBaHHbIX, NErMPOBaHHbIX, TEMIOYCTORUYMBLIX 1
BbICOKOMPOYHBIX CTanei, Koraa Tpe6oBaHns K yaapHOi BA3KOCTU Npu
oTpULaTesIbHBIX TeMMepaTypax 0COGEHHO BbICOKM. MprMeHnm ans
MHOTOMPOXOAHON CBApKM MaTepuanos GO/bLLONA TOMLMHBI, T.K. OH
npakTUYeckun He nervpyet metann wea Si v Mn. dnioc npurogeH ans

OAHO- U D,ByXﬂyFOBOVI CBApPKN CTbIKOBbIX 1 YINOBbIX LWBOB, MNPy 3TOM

OAMHAKOBO XOpoLo pa60TaeT KaK Ha NOCTOAHHOM, TaK U Ha nepeMeHHOM
TOKe. BbICTpO TBepAeoWmiA LNak B COYETAHUN C BbICOKMMWN CKOPOCTAMMU,

Ha KOTOPbIX MOXHO BbIMNO/MHATL CBAPKY (I'Ipl/l Hann4ymm CoOOTBETCTBYOLLErO
060py,CI,OBaHVIF|), NO3BONAKOT BbINO/THATb FOPU30HTA/IbHbI€ MOACHbIE LBbI
Ha BePTUKabHbIX CTEHKaX €MKOCTHbIX XPaHWNLL, 3KCr1yaTUpPYoLMXCA

HacbinHasa
Knaccudmkauusa WHpekc R —— 'paH. cocTaB
chnroca OCHOBHOCTU [MmM]
[kr/n]
EN ISO 14174:
SAFB155ACH5
EN ISO 14174: 3,2 11 0,2-16
SAFB155ACH4
(B ynakoBkax BlockPac)
TY 5929-004-55224353-2004
Tun cnroca non.:::l:gc-rb JlernpoBaHue
DTOPUAHO-OCHOBHBIV AC, DC+ Si — He nervpyiowni

Mn — He nervpytoLwni

Npu 3KCTPeMasbHO HU3KUX TeMnepaTypax». bnarogaps xopotuei
OTAENSIEMOCTH LUNaka 1 XopoLlein cMaunsaeMocTtu kpomkoid, OK Flux

10.62P HauyylunMm 06pa3oM NOAXOAUT A/ CBAPKU B Y3KOLLENIEBYIO
pazgenky. CBapky ¢ NpMMeHeH1eM AaHHOro (htloca peKoMeHdyeTcs

Pacxop chnioca

BbINO/THATb HA HMXHEM AMnana3oHe HaI'IpFl)KeHVIVI. ﬂOﬂy'—{aeMbIVI

HannaBeHHbIi MeTan1 UMeeT HU3Koe coep KaHne KUCIopoaa —
npumepHo 300 ppm, a cogepxaHue Bogopoaa He 6onee 5 M1 Ha 100 r

meTanna. OK Flux 10.62P ncnonb3yeTca Ans U3roToBneHus WenbpoBbIX

KOHCTPYKLIMI, GYPOBbIX YCTAHOBOK, M1aThopM, BCEX BUAOB COCYOB,

paboTaloLx Nog AaB/eHneM, CyA0CTPOEHNM, CBapKM TPY6ONpPOBOAOS,
rpaXxaaHCKOM CTPOUTENIbCTBE M TPAHCMOPTHOM MALLIMHOCTPOEHMN.

Ddnoc MOXET ynakoBbiBaTbCsl B MeLku BlockPac, no3sonstoLume He
pernamMeHTMpoBaTh YCIOBUSA €ro XpaHEeHWs, NPy STOM B Hamn/1aB/IEHHOM
MeTasne rapaHTMpyeT cogep xaHve Bogopoga He 6onee 4 mn Ha 100

r meTanna. Huskoe cogep>xaHue BoAopoaa B COYETaHMUN C BbICOKUMU
nnacTM4eckMMn CBOMCTBaAMM HanIaBIEHHOro MeTasna No3BoNSIOT
pekomMeHaoBaTb AaHHbIV hritoc Ana ceapku ctaneii una HARDOX.
TUNWYHBIA XUMUYECKINA cocTaB dntoca:

ALO,+MnO  20%

CaF, 25%
CaO+MgO  35%
Si0,+TiO,  15%

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

(Kr chrtoca / Kr NPOBONOKM) "
HanpsixeHue | DC+ AC 2
26 0,7 0,6 06

30 1,0 0,9 0,4

34 13 | 12 02

38 1,6 14 o

-0,2

nepeHoc % Si
u3 cnioca

450A

750A
% Si B npoBOnioke

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

1,8
14
1,0
0,6

0,2

nepeHoc % Mn
w3 chnioca

-0,2
-0,6

-1,0

—450A
750A

% Mn B npoBonoke

0,5 0,1 1’5 2,0

MpoBonoka, @ 4,0 mm, DC+, 30 B,

60 cM/MUH

PekomeHpayemble codetanunsa OK Flux 10.62P/npoBonoka

Knaccudmkauuu:
MpoBonoka HannaBneHHbIn MeTann
Mapka npoBonoku
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17

Weld EM12K EM12K S 38 5 FB S2Si H5 F7A6-EM12K F6P6-EM12K
Weld EH12K S3Si EH12K S 46 6 FB S3Si H5 F7A8-EH12K F7P8-EH12K

Weld EH14 S4 EH14 S504FBS4H5 F7A5-EH14 F7P5-EH14

Opo6peHns NPoBOJIOK UM Han/laB/IEHHOro MeTanna:
Mapka MNpoBonoka / HannaBneHHbI MeTann
NPOBO/IOKW | HAKC (anameTpbl) Tasnpom WHTeprascept TpaHcHechTs LHUUTC BHUMXT PMPC PPP
Weld EM12K 2,0;2,5;3,2;4,0
Weld EH12K 2,5;3,2;4,0
Weld EH14
TunuyHble cBOCTBA HanMlaB/IEHHOrO MeTanna nocse ceapku (6es TO):
XuMunyeckui coctaB MexaHuyeckue cBoiicTBa
Mapka npoBo/oku .
C Si Mn o, [MMa] o, [MMa] 6 [%] T[°C] KCV [Ax/cm?]

-40 100

Weld EM12K 0,07 0,30 1,00 420 510 29 -50 88

-62 44

Weld EH12K 0,10 0,35 1,60 460 538 29 -60 120

+20 175

Weld EH14 0,08 0,12 1,90 530 620 26 0 131

-40 63

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

OK Flux 10.71P

ArnomepupoBaHHbIi OCHOBHbIV h/itoc, NpeaHasHauYeHHbIn Ans
BbIMOMIHEHUS OAHO- U MHOFOMPOXOAHbBIX CBAPHbIX LLBOB Ha /IMCTax
No601 TONWMHbIL. MonyYaeMmblii HannaBAeHHbI MeTan1 CoOAepPXuT
MeHee 5 mn Bogopoda Ha 100 r metanna. Pntoc MOXET YNaKoBbIBaTbLCH
B MeLwku BlockPac, nosBonsiolme He pernameHTnpoBaTh yCNoBUs ero
xpaHeHuns. OK Flux 10.71P coyeTaeT B cebe xopoLume nnactmyeckme
CBOWCTBA HanNaB/IE€HHOro MeTasnna c NPEeBOCXOAHbIMU CBAPOYHO-
TEXHONOIrMYECKNMM XapaKTepucTkamu. BelicTpo TBepaetoLwnii

LUMaK B CO4ETaHNMN C BbICOKMMMN CKOPOCTAMU, Ha KOTOPbIX MOXHO
BbIMNO/THATb CBapPKy (MPpW Hann4mMmM COOTBETCTBYIOLLEro 060pyAoBaHUs),
NO3BO/SIOT BbINOMHATE FOPU3OHTasIbHbIE MOSICHbIE LWBbI Ha
BEPTUKAIbHbIX CTEHKAX EMKOCTHbIX XpaHunuul. OH noaxoaut ans
OfHO- 1 ABYXAYyrOBOW CBapPKUW, CBAPKW pacLLEn/IEHHOM Ayron, a

TakXke ABYXAYrOBOW CBAaPKM pacLLenNeHHbIMU AyraMun CTbIKOBbIX,
HaxXeCTOYHbIX U yrnoBbiX WBOB. PitoC 0AMHAKOBO XOPOLLO paboTaeTt
KaK Ha MOCTOSIHHOM, TaK 1 NepeMeHHOM Toke. XopoLuas oTAeNSIeMOCTb
Lnaka u HesHaunTenbHoe nernposaHune Sin Mn genaet ero oTIMYHbIM
h1oCOM AN MHOrOMPOXOAHOW CBapKW TO/ICTOCTEHHbIX U3AENWIA.
HesHaunTenbHasa Yellyn4yaToCTb HannaBNeHHOro MeTana No3BonseT
BbIMO/THATb CBapPKy Ha BbICOKUX CKOPOCTAX, N BCE 3TO B COYETaHWUM C
OYEeHb XOPOLLUMMY 3HAYEHVAMM yAapHOW BA3KOCTU. B rpaxxaaHckom
ctpoutenbctee OK Flux 10.71P aBnsieTca ogHUM 13 Hanbonee 4acto
ncnonb3yemblx htocoB. JaHHbI hoC NpUMEHSeTCs ANa CBapku
cocyf0B, paboTaloLLMX NOA AaBNEHNEM, MOCKO/IbKY OH MOXET ObITb
MCMNO/Mb30BaH C Pa3/IMYHbIMK CTaNIAMK, BKOYaA CTanu Ans U3rotoBneHns
KOHCTPYKLIMIA, 3KCMNyaTMPYEMbIX B YCIOBUSAX HU3KUX TeMnepaTyp. Ero
NPYMEHeHne CoKpaLLaeT HOMEHKNaTypy h/It0COB, KOTOPbIE 3aKa3unKy
Heo6Xx0AMMO UMEeTb Ha cknage. [pyro o6nacTbio MPUMEHEHUSA SBNAETCA
CYAOCTPOEHMNE NpW COOTBETCTBYIOLLMX OA0OPEHUAX NN CBapKa
MarucTpanbHbix TPy6ONpoBOAOB U3 CcTanen knacca npoyHocTy ot K52 go
K65.

TUNUYHBIA XMMUYECKNA COCTaB dhritoca:

ALO,+MnO  35%

CaF, 15%
CaO+tMgO  25%
SiO+TiO,  20%

Pexumbl npokanku: 275-325°C, 2-4 yaca
Opobpenunsa dntoca: HAKC
[aznpom, MHTeprascepTt, TpaHcHedTb, BHUMXKT

HacbinHasa
Knaccudmkauusa WHpekc e —— 'paH. coctaBs
chnroca OCHOBHOCTU [MmM]
[kr/n]
EN ISO 14174:
SAAB167 AC H5 15 12 02-16
TY 5929-201-53304740-2007
Tun cnroca Toxw JlernpoBaHue
MONAPHOCTb
AI‘IIOMVIHaTijO- AC, DC+ Si — cnabo nerupytoLmii .
OCHOBHbI# Mn — ymepeHHo nervpytoLwnii
Pacxop chnioca 1,0 nepeHoc % Si
(K chntoca/Kr MPOBONOKM) MRS
Hanpsixenne | DC+ AC S2
26 0,7 0,6 C8
450A
30 1,0 0,9 0,4
34 1,3 1,2 02 7508
38 1,6 1,4
0,0
02 % Si B npoBonoke
0,05 0,10 0,15 0,20 0,25 0,30
%M
18 jaemec M
14
1,0
0,6 \
450A
0:2 750A
0,2
0,6
% Mn B npoBonoke
1,0
05 01 15 20
MpoBonoka, @ 4,0 mm, DC+, 30 B, 60
CM/MWH

PekomeHpayemblie covetaHus OK Flux 10.71P/npoBonoka

Knaccudmkaumm:
MpoBonoka HannaeneHHbii MmeTann
MapKa NMPOBOJIOKK
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
Weld EM12K EM12K S385FB S2SiH5 F7A6-EM12K FEP6-EM12K
Weld EH12K S3Si EH12K S 46 6 FB S3Si H5 F7A8-EH12K F7P8-EH12K
Opo6peHns NPOBOJIOK U/IN HaMN/IaB/IeHHOro MeTanna:
Mapka MNpoBonoka / HannaeneHHbI meTann
MPOBOJIOKU | HAKC (auameTpbi) Fasnpom WHTeprascept TpaHcHedTs LHWUUTC BHUNXT PMPC PPP
Weld EM12K | 2,0;2,5;3,2; 4,0 ° ° 3YMTH5
Weld EH12K 2,5;3,2;4,0
TunuyHble CBOWCTBA HanJIaB/IEHHOIO MeTasina nocrne ceapku (6es TO):
XuMuyeckuii coctaB MexaHu4eckue cBoicTBa
Mapka npoBonoku X
C Si Mn o,[MMa] o, [Mna] 6 [%] T[°C] KCV [Ax/cm?]

Weld EM12K 0,05 0,50 140 420 525 30 s o

+20 160

-40 85

Weld EH12K 0,09 0,50 1,80 460 590 30 26 75

-50 65

-20 120

Cs-08'A 0,04 0,40 1,35 400 500 32 -40 45

-46 32

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX

ESAB *

yrnepoaucTtbiX U HU3KONTermpoBaHHbIX CTaneu. a—
OK Flux 10.71M Knaccudpnkaums VhneKe HacbinHas I'paH.
ArnomepupoBaHHbIi OCHOBHBI thritoc, pa3paboTaHHbIi cneumanbHO A1 CBapKu chnroca OCHOBHOCTH nnoTHocTE SocIas
MOCTOBbIX KOHCTPYKLWIA. [py cBapKe No 3aBOACKOW TEXHO/IOMMU B COYETaHWUM C [kr/n] [Mm]
nposonokoit Ce-08IA, hitoc ¢ 60/bLUMM 3aMacoM obecnedrsaeT TPe6oBaHNS ENISO 14174: 14 12 02-16
CTO-TK «TpaHccTpoii»-012 no yaapHOi BA3KOCTY CBAPHOMO COeAMHEHUS SAAB167ACH5 ’ ’ ’ ’
npv Temnepatype -60°C n gonyLeH A0 BCEX TUMOB MOCTOB, CBapMBaeMbIX Mo TY 5929-264-53304740-2022
3aBOACKOM TeXHONOrnm ncnonHeHnsa OBbIYHOrO (C pacYeTHONM TemnepaTypo Toxn
akcnnyaTauun go -40°C), CeepHoe A (C pacyeTHOW TemnepaTypoi Tun cnioca JlernpoBaHue
akcnnyatauun go -50°C) n CesepHoe b (¢ pacyeTHon TemnepaTypoi [FONAPHOCTH
akcnnyaTauun go -60°C). JaHHbl htoc TakKe NpoLues UCMbITaHUs Ha AntoMm1HaTHo- AC. DC+ Si — cna6o nerupyioLni
cooteTcTBUE Tpe6oBaHWA CTO-TK «TpaHccTpoii»-005 1 gonyLueH 4o CBapKu OCHOBHbI# ’ Mn — ymepeHHo nervipytowmi

Ha MOHTaXe MNeLexoaHbIX, FTOPOACKUX U @aBTOAOPOXHbIX MOCTOB OBbIYHOIO
ncnonHenus, CesepHoro A 1 b, a Takxxe Xene3HoAoPOXHbIX MOCTOB O6bI4YHOIO
ncnonHeHuns n CesepHoro ncnonHerHus A. Kak nokasanu tectoBble o6pasupl,
CBapHble LWBbI C BbICOKOW fONE y4acTUs OCHOBHOIO MeTanna, BbINOIHEHHbIE
pasnNYHbIMU NPOBO/IOKaMU B KOMBUHaLUmK ¢ contocom OK Flux 10.71M
NMokasbIBalOT 3HAYEHWS YAapHOI BA3KOCTH, MPEBbILLAOLLME Aaxe nokasaTenu,
NonyyYeHHble B codeTaHnmn aTux NpoBosiok ¢ hritocom OK Flux 10.62P. Bnarogaps
3TOMY CBOWCTBY, A@HHbI h10C MOXET NPEACTaBNATb UHTEPEC B NPOU3BOACTBE
cocynoB, paboTatoLLMX NoA AaBEHNEM, 3KCMTyaTUPYIOLLMXCS MPU HUSKUX
TemnepaTtypax, cBapnBaeMbix 6€3 pasaenkn Kpomok. MNpu BeiGope AaHHOrO
chntoca Haao yunTbiBaTh TOT (haKT, LU1akoBas Kopka 3aTBepaeBaeT AOCTaTOuHO
MeaneHHo. C 04HOI CTOPOHbI, 3TO NO3BO/SET NOYUYNUTb /TYULLYHO CMayYMBaEMOCTb
cBapvBaeMblX KPOMOK, W, COOTBETCTBEHHO, 60/1ee NnnaBHbIi nepexon Mexay
LLIBOM 1 OCHOBHbIM META/INIOM, YTO OCOBEHHO LIeHUTCS A5 6an04HbIX
KOHCTPYKUMIA, pabGoTatoLmx Nof 3HakonepeMeHHbIMM Harpy3kamu, a ¢ Apyrown
CTOPOHbI MOXET BbI3BaTb NPOG/EMbI C (POPMUPOBAHUEM KOSbLEBBIX LUBOB
Manoro paguyca KpvBuaHbl. CBapKy AaHHbIM (/IFOCOM MOXHO BbINO/HATL Kak Ha
NOCTOSIHHOM, TakK W Ha NePEMEHHOM TOKe OiHOW NPOBOMOKOM, Twin nnn Tandem.
TUNUYHBIA XMUMUYECKINIA cocTaB dntoca:

ALO_+MnO  30%

CaF, 15%
CaO+MgO  25%
SiO,+TiO,  25%

Pexunmbl npokanku: 275-325°C, 2-4 yaca
Opob6penus dntoca: HAKC, LLHUNTC

Pacxop pritoca 1,0 nepeHoc % Si
(kr contoca/Kr NpoBosIoKk) u3 chioca
HanpsixeHune | DC+ | AC 08
= > 08 1% 450A
30 1,0 | 09 |oa
- b L2 0'2 750A
38 1,6 1,4
0,0
-0,2 % Si B npoBosioke

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

18
14
1,0
0,6
0,2
-0,2
-0,6

-1,0

nepeHoc % Mn
us chnioca

\ 450A

750A

% Mn B npoBonoke

0,5 0,1 1,5 2,0

MNpoBonoka, @ 4,0 mm, DC+,

30 B, 60 cm/MUH

PekomeHgyemble couetaHus OK Flux 10.71M/npoBonoka

Knaccudmkauum:
MpoBonoka HannaBneHHbii MeTann
Mapka npoBonoku
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
Weld EM12K EM12K S 384 AB S2Si H5 F7A5-EM12K FEP5-EM12K
Opo6peHnsa NPOBOIOK UIU HanJlaB/IEHHOro MeTanna:
Mapka Mpoeonoka / HannaBneHHbI# meTann
MPOBOJIOKU | HAKC (auameTpbi) Fasnpom WHteprascept TpaHcHedTs LUHUUTC BHUMXT PMPC PPP
Weld EM12K 2,0;2,5;3,2; 4,0
@ 3aBojckas Ao -60°C
Cs-08rA @ MOHTaXxHas x/a go -50°C
@ MOHTaXKHas octanbHble Ao -60°C
Tunu4yHble cBOCTBA Han/MlaB/IEHHOrO MeTanna nocse ceapku (6es TO):
Xumunyeckuin coctaB MexaHu4yeckune cBoncTBa
Mapka npoBonoku .
C Si Mn o, [MNa] o, [MMa] 6 [%] T[°C] KCV [Ox/cm?]

-20 150

Weld EM12K 0,07 0,50 1,50 415 550 31 -40 65

-46 60

-50 34

CB-08rA 0,05 0,35 1,40 435 545 24 -40 58

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

OK Flux 10.74 Knaccudukaums WHaekc ':::::lﬁ: IpaH. coctas
ArnomepupoBaHHbIi OCHOBHbIN h1tOC, pa3paboTaHHbIf, B chnroca OCHOBHOCTU [kr/n] [mMm]
nepByto ovepeb, 415 MHOMOAyroBOW CBapKu (40 6 rofoBoOK)
NPOAONLHOLIOBHLIX TRYS. DTOT h/IOC OAMHAKOBO XOPOLLIO paBoTaeT ENISO 14174: 14 12 02-16
KaK Ha NOCTOSIHHOM, TaK U NepeMeHHOM Toke. CBOW HauyyLlime SAAB167 ACH5 ’ ’ ’ ’
CBapPOYHO-TEXHOOMMYECKME XapaKTEPUCTUKN OH NPOABASET NpU TY 5929-204-53304740-2007
cBapke MUHMMYM 3-9 cBapo4HbiMu rofoskamu. OK Flux 10.74 Tok n
obecneunaeT NonyyYeHne He6oMbLLIOro YCUIEHNA CBApPHOro LWBa Tun chnroca e JlernpoBaHue
npu cBapKe NpoaosibHbIX CThIKOB TPYO Ha BbICOKMX CKOPOCTSIX CBAPKU P
(6onee 2 M/MUH). MNMonyyaemblii HaNNaBNEHHbLIN METanN CoOAEPXUT He ANIOMUHATHO-OCHOBHbI AC. DC+ Si — cnaGo nerupytoLni
6onee 5 mn Bogopopaa Hal00 r metanna. Huskoe ycuneHve 6e3 nnkos ’ Mn — ymepeHHO nervipytoui
O3HayaeT CHMXeHne ce6eCTOMMOCTM NPU HAaHECEHNN N30NALUMOHHOIO
NOKPbITUS Ha TPYObl, MOCKOMbKY NMO3BOMSET YMEHbLUWNTE €0 TOMLLMHY. -
KoMGBMHUPYS pa3nnyHbIMU MapkaMmuy NPOBO/IOK, KaX4as U3 KOTOPbIX Pacxc/m thnioca 1,0 :;'ﬁ:gccf’ Si
nopaeTcs B CBOK cBapoyHyto ronosky, OK Flux 10.74 moxHo (kr cbntoca/kr Nposonoky) o
NPUMEHATM ANS CBapKW BCEX TUNOB TPYOHbIX CTanewn, BnaoTb A0 HanpsxeHnue | DC+ AC ’
knacca npo4HocTn X100, o6ecneunsas BbICOKNE 3HAYEHUS yaapHOM 26 0,7 0,6 0,6
BA3KOCTU. Bnarogaps TwartensHoMy metannypruydeckomy pacyety OK
Z o 30 1,0 0,9 04
Flux 10.74 o6pa3yeT HannaBneHHbI MeTan1 6€3 LIaKoBbIX BKIIOYEHWUNA. 450A
dntoc MOXeT ynakoBbIBaTbCs B MeLlkn BlockPac, no3sonsiowme He 34 1,3 1,2 0,2 750A
pernamMeHTMpoBaThb YC/IOBUS €ro XPaHEHWs, a Takxe Ans yCnoBuii 38 1,6 1,4
maccoBoro npounssoactea B 1000 kr mewwkn BigBag. @R
TUNUYHBIA XMMUYECKUn cocTas ttoca: e % Si B nposonoke
ALLO,+MnO 30% 0,05 0,10 0,15 0,20 0,25 0,30
Ca F2 15% nepexoc % Mn
CaO+MgO 25% 18 1z dnioca
SiO,*TiO, 25% 14
Pexxumbl npokanku: 275-325°C, 2-4 yaca 10
OpobpeHusa cdntoca: HAKC g
0,6 \
450A
0,2
750A
0,2
0,6
% Mn B npoBonoke
1,0
05 01 15 20
MpoBonoka, @ 4,0 mm, DC+, 30 B,
60 cM/MUH
PekomeHayemble covetaHusa OK Flux 10.74/npoBonoka
Knaccudmkaumm:
MpoBonoka HannaBneHHbIn MeTann
Mapka npoBonoku
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
Weld EM12K S2Si EM12K S 42 4 AB S2Si H5 F7A6-EM12K F6P6-EM12K
Opo6peHus NPoOBOIOK UM HanNaBNeHHOro MeTanna:
MNpoBonoka / HannaBneHHbI MeTann
Mapka npoBonoku HAKC
(AmameTpei) Fasnpom WHreprascept TpaHcHedTL UHUUTC BHUNXT PMPC PPP
Weld EM12K 2,0;2,5;3,2;4,0
Tunu4yHble cBOCTBA HaNlaB/IEHHOrO MeTasnna nocre ceapku (6es TO):
XuMunyeckuii coctaB MexaHunyeckue cBoiicTBa
Mapka npoBonoku .
C Si Mn o, [MNa] o, [MMa] & [%] T[°C] KCV [Ax/cm?]
-20 138
Weld EM12K 0,07 0,50 1,50 450 550 25 -40 75
-51 44

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

o
b
[vs]

OK Flux 10.77 Knaccudukaums WHaekc BT [paH. cocTas
ArnomepupoBaHHbI OCHOBHbIN htoC, NpeAHasHaYeHHbI ANg chnroca OCHOBHOCTU nroTHOCTL [mMm]
ABTOMATUUYECKOW CBapKW COCYAOB U TPY6 U3 Yr1epoancTbixX 1 Lol
HU3KONErnpPOBaHHbIX cTaneil. OH MOXeT NPUMEHSATLCS ANIA CBapKM ENISO 14174: 13 12 02-16
cTaneii 6e3 orpaHNYeHNs Mo ToMLMHe npokaTta. OCHOBHOE Ha3HaueHve SAAB167 ACH5 ’ ’ ’ ’
OK Flux 10.77 — BbICOKOCKOPOCTHaA MHOroAyroBast asTomaTmyeckas TY 5929-174-55224353-2016

CBapKa CnvpasibHOLLOBHbIX TPY6, a TakXe MNPAMOLLOBHbIX TPY6 Toxn

C TONLWMHOWM CTEHKM A0 25 MM C UCNONb30BaHNEM UCTOYHUKOB Tun cnroca JlernpoBaHue
NMOCTOSHHOIO M MEPEeMEHHOro Toka. ATOT h/ItoC HEMHOTO NernpyeTt nonsApHocTL

HannaBneHHbI metann Si n Mn 1 0AMHaKOBO XOpOoLo paboTaeT ASOMUHATHO-OCHOBHbIFA AC, DC+ Si — cnaGo nerupytoLni B
KakK Ha MOCTOSIHHOM, Tak 1 MepemMeHHOM Toke. [onyyaemblii Mn — ymepeHHO nervipytoui

HannaBAEeHHbI MeTann coaepXuT meHee 5 mn Bogopopaa Ha 100 r

metanna. OK Flux 10.77 MoxeT ucnonb3oBaTbCs AN OAHOAYTOBOW,

TaHAEMHOW 1 TpexayroBow cBapku. dnioc Takxke NpUMEHUM Ans IsavalRaicel i Ei%f.’:.%iﬁ‘ S
o N (kr conroca/Kr NpoBOIOKM)
CBapKM NPOAOMBHOLOBHbIX TPYO C OrpaHWYeHHOW TOMWMUHON CTEHOK. 26
OK Flux 10.77 hopMMpyeT CBapHbIE LUBbI C HEBbICOKNM yCUIEHUEM, Hanpsixenue | DC+ | AC ’
niaBHbIM MEPexXoAoM OT OCHOBHOIO MeTasi/ia Ko LUBY U ero rnagkom 26 0,7 0,6 0,6
NOBEPXHOCTLIO AaXKe MPu BbICOKMX CKOPOCTAX CBapKu. Huskoe 30 10 09
yCUeHMe WBa 03HavaeT CHUXeHne ce6ecToMMOCTM NMpU HAHeCeHUM . ’ e
N30MSILMOHHOMO MNOKPLITUS Ha TPYObl, MOCKO/bKY NO3BOSET YMEHbLUNTD 34 1,3 1,2 02 A
ero TonwuHy. O6bIYHO NPUMEHSETCA AN CBapKU TPYGHbIX CTanen 38 1,6 1,4
Knacca NpoYHOCTM Ao X60, XOTA MOXET MPUMEHSATLCS U AN CBaPKK & 1508
60/1ee BbICOKOMPOYHbIX CTane ¢ npeaenom npovHoctu go 750 MlMa. 02 % Si B nposonoke
®dntoc ANs ycnoBuii MaccoBoro NPON3BOACTBA MOXET YNaKoBbIBaTbCS B 0,05 0,10 0,15 0,20 0,25 0,30
1000 kr MeLLKN BlgBagV. ———
TUNWYHBIA XMMUYECKUKiA cocTaB htoca: 18 us dnioca
AIZO3+MnO 35% 1,4
CaF, 15% 10
CaO+MgO 20% ’ \
SiO,+TiO, 25% 06 450A

Pexumbl npokanku: 275-325°C, 2-4 yaca

0,2
OpobpeHuns dntoca: HAKC

750A

-0,2
-0,6

-1,0

% Mn B npoBonoke
0,5 0,1 1,5 2,0

MpoBonoka, @ 4,0 mm, DC+, 30 B,

60 cM/MUH
PekomeHayemblie covetaHusa OK Flux 10.77/npoBonoka
Knaccudmkauuu:
MpoBonoka HannaBneHHbI1 MeTann
Mapka npoBonoku
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
Weld EM12K S2Si EM12K S 38 4 AB S2Si H5 F7A5-EM12K F6P5-EM12K
Opo6peHns NPoBOJIOK UM Han/laB/IeHHOro MeTanna:
Mapka MNpoBonoka / HannaeneHHbI meTann
MPOBOJIOKU | HAKC (auameTpbi) Fasnpom WuTteprascepr TpaHcHeh T LHUNTC BHUWXT PMPC PPP
Weld EM12K | 2,0;2,5;3,2; 4,0
Tunu4yHbie cBoOCTBA Han/MlaB/IEHHOrO MeTanna nocse ceapku (6es TO):
XuMunyeckuii coctaB MexaHuyeckue cBoiicTBa

Mapka npoBonoku

@ Si Mn o,[MMa] o, [MNa] & [%] T[°C] KCV [Ox/cm?]
20 194
Weld EM12K 0,07 0,40 1,40 430 520 28 -40 100
-46 63

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Martepuanbl nermpoBaHHble Mn-Si Ana cBapKu KOHCTPYKLIMOHHbIX
yrnepoaucTbiX U HU3KOJIErMpOBaHHbIX CTasen.

OK Flux 10.81P Knaccudmkaumsa WHpekc e ks 'paH. cocTaBs
ArnomepupoBaHHbIN KUCbIA hntoc, NpeaHasHayYeHHbIR ANa NonyyYeHns cnroca OCHOBHOCTH nnoTHoCTE [Mm]
rNagKkux BaMKOB 1 XOPOLLIO CCHOPMUPOBAHHbIX, BOMHYTbIX YT/TOBbIX LLIBOB. [xr/n]
MpenmyLuecTBa NPUMEHEHNS Takoro hItoca OCHOBAHbLI Ha NOyYeHnn EN ISO 14174 0,2 -1,6nwm
rNafKor MOBEPXHOCTU U MPEeBOCXOAHOW oTAeNsieMoCTy Wwiaka. OH S A AR197 AC 0,6 1,2 0,2-125
npeagHasHayeH Ang CBapku C OrpaHNYEeHHbIM YMCIOM NPOXOA0B TOMLLMH (Fine Grain)
npumMepHo Ao 25 mMm. MNprMeHnM Ana 0gHO- 1 ABYXAYrOBOM CBapKu 1 TY 5929-066-55224353-2009
CBapKu pacLuenneHHol ayroii. ®noc oaMHaKoBO XOPOLLO paboTaeT
Kak Ha NMOCTOSIHHOM, TaK U Ha MEPEMEHHOM TOKE, a 3HauUTENIbHOE Tun cnroca el JlernpoBaHue
nernpoBaHne HannasneHHOro Metanna Si genaet ero 0CoO6eHHO NoNAPHOCTH
NPWUrofHbIM A/151 BbICOKOCKOPOCTHO cBapku. bnarogaps ceomm AntoMuHaTHO- AC. DC+ Si — cnNbHO NermpyoLwmnii
XOPOLUNM CBapOYHO-TexHonornyeckum ceoncteam OK Flux 10.81P vacto pyTUIOBbIN ’ Mn — ymepeHHO nervpyoLmi
MCMNONb3yeTcs A5 MPOU3BOACTBA COCYAOB, PaboTaloLMX NOA AaBNeHNEM
1 CNNPanbHOLLOBHbIX TPY6 AN BoAbl. [IpeBocxogHoe cMaunsaHne
GOKOBbIX CTEHOK MPUAAET LUBaM NPOMUW/Ib MPEANOUTUTE bHbBIA AN Pacxop chnioca 10 :i':;:gif’ S
paboThl NPU ANHAMUYECKUX Harpy3Kax, YTo HaLLNO CBOE NPUMEHEHNE B (kr cpnioca/kr nposonoky) 450A
CTPOUTE/NbCTBE, U3roToBEHUN 6anok 1 aBTomobunectpoeHnn. OgHako, HanpsixeHue | DC+ AC C:E
Heo6X0AMMO Y4UTbIBaTb, YTO NPEBOCXOAHbIE hOpMa LLUBA U CBAPOYHO- 26 0,7 0,6 0,6
TEXHOIOTMYECKME XapaKTEPUCTUKN JOCTUraeTcst 6r1arogaps He TONbKo
0co60oii hopmyne, HO U HU3KOMY MHAEKCY OCHOBHOCTU (htoca, YTO 30 10 0.9 O I
CHWXAaET yAapHyto BA3KOCTb HamnaB/IeHHOro MeTasia Npu oTpuLaTe bHbIX 34 1,3 1,2 02
Temnepatypax, HaknaaplBas HEKOTOPbIE OrPaHUYEHNs Ha YCoBUS 38 1,6 14
3KCM/lyaTaummn n3aenuii, CBapeHHbIX C ero NnpumMeHeHneM. OTaensHO CTout 0,0
OTMETUTb NMPUMEHEHNE AaHHOro hItoca A/15 NPOU3BOACTBA Ma30M10THbLIX ) % Si B NpoBONOKe
naHenew, T.K. TpyObl SBASIOTCA TOHKOCTEHHBIMU U HAXOASATCSA NOA ’ 0,05 0,10 0,15 0,20 0,25 0,30
BbICOKUM AaBfeHMeM napa Wan neperpeTon BoAbl, TO NoApesbl ABNATCS
HeaonyCTMMBbIM AethekToM. HanGombLyo CI0KHOCTL MPY MPON3BOACTBE 18 pohenoc e Mn
NoAo6HbIX N3AeNunii NpeacTaBiseT cBapka NOM0C C TOHKOCTEHHbIMK (MeHee 14
5 mMM) Tpy6amu, T.K. FyOrHa NponnaBneHns He fo/kHa npesblwaTtb 50%
OT TOMLLUMHbI CTEHKM TPYObI. MNpobnema 3akoyaeTca B 00pa3oBaHn Ha L0
NOBEPXHOCTU LLIBA €ANHUYHBIX MESKMX MOP, T.K. CBapKa BbIMNOHAETCS 0,6 \ /T
Ha NpepesnbHO Marbix TOKaX U BBICOKMX CKOPOCTAX, UTO 3aTpyAHAT 02 50n
co3[aHVe HaeXXHOM LLNaKOoBOW 3aLLUMTbl pacrnaBfeHHOM BaHHbI Y CUIBHO
orpaHuyMBaeT BpeMs ee packucnerns. CneuvansHo ang atnx ueneii OK Wz
Flux 10.81P BbinyckaeTcs B Menkoii rpanynsumm (Fine Grain), 4To nosBonset 0,6
CBECTU K MMHUMYMY 06pa3oBaHune nodobHbIX AedekToB. Poc MoxXeT . % Mn B nposonoke
ynakoBbIBaTbCs B MeLLku BlockPac, no3sonsiolwme He pernameHTMpoBaTb ’ 05 01 15 20
YCNOBNSA Er0 XPAHEHNS. MpoBonoka, @ 4,0 mm, DC+, 30 B,
TUNWYHBI XMMUYECKHUIA cocTaB dhtoca: 60 cm/MIH
ALO,+MnO 55%
CaF, 5%
CaO+MgO 5%
SiO,+TiO, 30%
Pexumbl npokanku: 275-325°C, 2-4 yaca
Opobpenusa cpntoca: HAKC
PekomeHayemble covetaHma OK Flux 10.81P/npoBonoka
Knaccudmkauunm:
MpoBonoka HannaBneHHbI MeTann
Mapka npoBonoku
EN ISO 14171-A AWS A 5.17 EN ISO 14171-A AWS A 5.17
Weld EM12K S2Si EM12K S 50 A AR S2Si F7AZ-EM12K F7PZ-EM12K
Opo6peHus NPoOBOIOK UM HanNaBNeHHOro MeTanna:
Mapka MNpoBonoka / HannaBneHHbI meTann
MPOBOJIOKU | HAKC (auameTpbi) Fasnpom WuTeprascepr TpaHcHedTh LHUNTC BHUMXT PMPC PPP
Weld EM12K | 2,0;2,5;3,2; 4,0
TunuyHble cBOCTBA HaNJlIaB/IEHHOIO MeTasnna nocsne ceapku (6es TO):
XuMunyeckuii coctaB MexaHu4eckue cBoicTBa
Mapka nposoroku C Si Mn o_[Ma] o_[MMa] 6 [%] T[°C] KCV [Ax/cm?]
T B
Weld EM12K 0,07 0,90 1,50 540 640 24 +20 88
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CBapoy4Hble MaTepuasnbl HUSKOIErMpoBaHHbIE A/1IA CBAPKU KOHCTPYKLMOHHbIX —
HU3KOJIErMpoOBaHHbIX CTasie NOBbILLEHHON MPOYHOCTU U BbICOKOMPOYHbIX. a—
2.1, 3I1eKTpOﬂbI ANa CBapKU HU3Ko1ermpoBaHHbIX KOHCTPYKLMOHHbIX cTanemn noBbILLEHHON NPO4YHOCTU
M BbICOKOMPOYHbIX CTaneu.
TUnNu4yHble XapaKTepUucTuku
HaniaB/1IeHHOro Metasana
Mapka, TMn NOKpPbITUA, ONUcaHue LGOI LT i
’ ’ ¥ opoGpeHus LTI MexaHuyeckme
cocras cBoiicTBa
NpoBONoOKU, %
OK 48.08L FOCT 9467: 355 C 0,06 | 0, 525Mrla
T Mn 1,20 | o, 615 Mlla
un NoKpbITUA — OCHOBHOE TY 1272-311- Si 0,35 8 25%
YHMBepcaanble SM1eKTPOoAbl C MOKPbITUEM OCHOBHOIO TUMa, 55224353-2023 Ni 0.85 KCV:

obecneyunBatoLme nernposaHme metanna Ao 1% Ni, npegHasHaveHbl Ang
PY4YHOW yroBoii CBapKu Ha NOCTOSIHHOM TOKe 0OPaTHOM NMONAPHOCTH
n3[ennii U3 KOHCTPYKLIMOHHBIX HU3KOMErnpoBaHHbIX CTanei NepaMTHoro
Knacca ¢ npeaenom npoyHoctu Ao 540 Mra, sKcnyaTUpyoLWnXCs npu
3KCTPeMaribHO HU3KNX TemnepaTypax Ao MrHyc 60°C, korga HEBO3MOXHO
n36exaTb BbICOKMX HaNpPs>KeHW B CBAPHOM LLBE, TaKMX Kak ohdLIOPHbIe
1 apyrne oco6o OTBETCTBEHHbIE KOHCTPYKLK. KopHEBbIe Mpoxoab!
[0MYyCKaeTCst BbIMOHATL HAa MOCTOAHHOM TOKE NPSIMOIi MONSIPHOCTU.
SNeKTPoAbl OT/IMHAIOTCA OYEHb XOPOLUMMK CBAPOYHO-TEXHOIOrMYECKUMUI
XapakTepucTukamu. MokpbIThe xapakTepusyeTcs NoBbILLEHHOM
BnaroctokocTbto (LMA-TUN), a HannaBNeHHbI MeTan1 NpeaenbHO HU3KUM
cogepxxaHnem anddysnoHHoro sogopoaa (meHee 5 mn Ha 100 r).
Tok:V/=(+/-)

[pocTpaHCTBEHHbIE NOMOXeHUs Npu ceapke: 1, 2, 3,4, 6

HanpsxeHune xonocroro xoaa: 65 B

[ocTtynHble ansa 3akasa gnameTpebl: 2,5; 3,2 n 4,0 mm

Pexxunmbl npokanku: 350-400°C, 2 yaca

FOCT P NCO 2560-A:
E4661NiB3 2 H5

EN ISO 2560-A:
E4661NiB3 2 H5

AWS A5.5: E7018-G

HAKC: © 2,5; 3,2; 4,0
MM (TONbKO ANS N10TOB
C nHagekcom HG)

PMPC: 4Y40H5

160 Ox/cm? npu -50°C
147 Ox/cm? npu -60°C

P max 0,020
S max 0,015

OK 73.68L

Tun NOKPbLITUA — OCHOBHOE

DNeKTpoA, NO3BONSIOLLMIA BbIMOMHATL CBAPKY, KaK Ha NEPEMEHHOM, Tak

1 Ha NOCTOSIHHOM TOKe 06pPaTHOM NONSPHOCTH, NermpoBaHHbIn “2,5%

Ni n o6ecneumBatoLLmMii BbiICOYaNLLNE NIACTUYECKNE XapaKTePUCTUKN
Hanna.neHHoro metanna. NpegHasHayeH Ans cBapkn MOPCKMX

1 WwenboBbIX HehTerazosblx NAATPOPM, a TakXe APYyrnx ocobo
OTBETCTBEHHbIX KOHCTPYKLMI, C pacHeTHOW TemnepaTypor aKcnayaTaumnm
no -60°C. Tepmmueckasi 06paboTka LBa, BbIMOTHEHHOO AaHHbLIMM
3N1EeKTPOoAaMM, MPaKTUYECKN HE CHUXKAET NokasaTenn no yaapHon BA3KOCTN
HannaBneHHoro MeTanna. B HannaBneHHOM MeTanne rapaHTupyeTcs
npeaensHo HU3Koe coaepxkaHne anddysnoHHoro Bogopoaa (He 6onee 5
M Ha 100 r).

Tok: ™ /=(+)

MpocTpaHCTBEHHbIE NONoXeHUs Npu cBapke: 1, 2, 3,4, 6

HanpsxeHue xonocToro xopa: 70 B

[ocTtynHble ansa 3akasa gnameTpsbl: 2,5; 3,15 1 4,0 mm

Pexwumbl npokanku: 230-270°C, 2 yaca

TY 25.93.15-313-
55224353-2023

AWS A5.5: E8018-C1

FOCT 9467: 355
(ycnoBHo)

HAKC: @ 3,15; 4,0 mm

C 0,08 | o, 540 Mla
Mn 0,90 | o, 635 Mrla
Si 035| &6 25%

Ni 2,30 | KCV:

194 Ox/cm? npu -20°C
146 Ox/cm? npu -40°C
124 Ox/cm? npu -60°C

P max 0,030
S max 0,030

MNocne TepMoo6paboTkn
620°C, 14ac

o, 490 Mla

o, 570 MMa

&5 30%

KCV:

119 Ox/cm? npu -60°C

MTr-03

Tun NOKPbLITUA — OCHOBHOE

OneKkTpoAbl NpeAHa3HayYeHbl NPENMYLLIECTBEHHO 4715 CBAPKW Ha
MOCTOAHHOM TOKe 06paTHOM NONAPHOCTM 3aMO/THAOLNX N O6MNLOBOYHOIrO
CNOEB NOBOPOTHbBIX N HEMOBOPOTHbIX CTLIKOB TPYGONPOBOAOB B
MNOMOXeHUM BepTMKasb Ha nogbem knacca npoyvHoctn K55-K60 (API 5L
X60-X70), a TakXe APYrux OTBETCTBEHHbIX KOHCTPYKLMA HOPMATUBHBIM
npegenom npoyvHoctn ot 540 go 590 MMa.

Tok: = (+)

MpocTpaHCTBEHHbIE NOMoXeHUs nNpu ceapke: 1, 2, 3,4, 6

[ocTtynHble ansa 3akasa gnametpsbl: 3,0 1 4,0 Mm

Pexxumbl npokanku: 350-400°C, 2 yaca

FOCT 9467: 260

TY 1272-138-
55224353-2014

FOCT P NCO 2560-A:
E5041NiMoB 2 2
H10

EN ISO 2560-A:
E5041NiMoB 2 2
H10

AWS A5.5: E8015-G

HAKC: @ 3.0; 4.0 mm

[a3npom
TpaHcHedhTb

C 0,06 | o, 595 Mrlla

Mn 1,50 | o, 675 Mrlla

Si 045| & 25%

Ni 0,70 | KCV:

Mo 0,40 | 70 Ox/cm? npm -40°C
P max 0,025 | KCU:

180 Ox/cm? npwm +20°C
>50 [x/cm? npwu -60°C

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

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuasibl HU3KO/1ermpoeaHHble A1 CBAPKU KOHCTPYKLUMNOHHbIX
HU3KoNermpoBaHHbIX cTanen noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

TUNUYHbIE XapaKTEePUCTUKMU
HannaBfeHHOro MeTanna
Mapka, TMn NOKpbITUA, ONUcaHne LOTEE G XuMuueckmii
¥ opoGpeHus MexaHuueckue
cocraB _
o CBOWCTBa
NPOBONOKM, %
OK 74.70 rOCT 9467: 260 C 0,08| o, 550Mlla
Mn 1,45| o, 645Mrlla
Tun NOKPbLITUA — OCHOBHOE TV 1272-015-55224353- | Si 040| 6 22%
DneKTpoAbl NpeAHa3HauYeHbl NPENMYLLECTBEHHO A/151 CBapKM i
& 2005 Mo 0,40 | KCV:
3an0/THSIOLMX M O6/TMLIOBOYHOIO C/TOEB HEMOBOPOTHbIX CThIKOB p max 0,015 | 150 [Ox/cm? npu -20°C
TPyOGONPOBOAOB B MOMTOXEHUN BEPTMKAsb Ha MOABEM Klacca NPOYHOCTU ! 5
API 5L X60-X70, a Takxe Apyrux oTBETCTBEHHbIX KOHCTPYKLIMIA FOCT P NCO 2560-A: S max 0,015 | 112 FbK/CMZ npu -40°C
HOpMaTUBHbIM NpeaenoM Tekydectn go 500 MlMa BkntountensHo. E504ZB42H5 KCU: 2 .
Tok: = (+/—) 260 Ox/cm? npun +20°C
[NpocTpaHCTBEHHbIE NOMOXEHMA Npu cBapke: 1,2, 3,4, 6 EN ISO 2560-A:
[octynHble ans 3akasa avameTpsi: 3,2 1 4,0 Mm E504ZB42H5
Pexxumbl npokanku: 350-400°C, 2 yaca
AWS A5.5: EB018-G
HAKC: @ 3,2; 4,0 mm
[a3npom
WNHTeprascept
TpaHcHedT
PW 8018 OCT 9467: 260 C 0,08 o, 540 Mrla
Mn 1,45| o, 630 Mrla
Tun NOKpbITUS — OCHOBHOE TY 25.9315-322- Si 0.40| 6 26%
Mopundunkaumnsa anektpopos OK 74.70, npegHa3HaveHHas Ansa cBapku 552243532023 Ni 040! Kcv:
KOPHEBbIX MPOX00B HEMOBOPOTHbLIX CTbIKOB TPY6OMNPOBOAOB B p max O 615 100 [Ix/cm? npyt -40°C
MNONOXEHNW BEPTVKanb Ha NoabeM Knacca npoyHoctn o K65 (API 5L X80), ’
obecneunBatoLLme BbICOKME NoKasaTenv yaapHon Baskoctm o -40°C. FOCT P NCO 18275-A: S max 0,015
Tok: = (+/—) E554Z MnMo B4 2 H5
[NpocTpaHCTBEHHbIE NOMOXEHMA Npu ceapke: 1,2, 3,4, 6
Bbinyckaemble gnameTpbl: 3,2 MM EN ISO 18275-A:
PexuMbl npokasnku: 350-400°C, 2 yaca E554ZMnMo B4 2H5
AWS A5.5: EB018-G
HAKC: @ 3,2 mm
PW 8016 [OCT 9467: 260 C 0,05| o, 550 MMa
Mn 1,70| o, 610 Mla
Tun NOKPbLITUA — OCHOBHOE TV 25.93.15.314- Si 035| & 26%
DNeKTPOA C BENMMKONEMNHBbIMU CBAPOYHO-TEXHOIOMMYECKUMUN 552243532023 Ni 080! kcv:
cBolicTBaMU, o6ecrneymBatoLLmii B HanmnaBNeHHOM C/lioe He 6onee p max 0 0’20 135 [x/ew? nput -20°C
1%Ni 1 rapaHTUpYIOLLNIA BbICOKME NoKasaTenn yaapHoO BA3KOCTb Npu § 5 .
Temnepatypax o -60°C. lNpegHasHayeH A5 BbINOMHEHWS 3aNOMHAIOLWNX FOCT P MCO 18275-A: E | S max 0,015 | 100 D'X/C'Z' npu '4? c
1 06IMLOBOYHBIX MPOXOA0B CBAPHbIX CTbIKOB MarnmcTpasibHbIxX 556 MniNiB 12 H5 70 Pox/em? npn -60°C
TPy6OonpoBOAOB KNaccoB NpoyHocTH Ao K60 BKAOUNTENBHO
(HOPMAaTMBHbI Npeaen NPOYHOCTM He MeHee 588 H/mm?) n go API 5LX70, | ENISO 18275-A:
(HOpMaTUBHBIV Npegen NPOYHOCTU He MeHee 565 H/MM?) B monoxeHum E556 MnINiB 12 H5
BepTMKasb Ha NOAbEM, KOra He xBaTaeT niacTM4Yecknx CBOMCTB MeTanna,
HannaBneHHoro anektpogamu OK 74.70, a Takxe Ans BbINO/THEHNS AWS A5.5: ES016-G
KOPHEBbIX NMPOXOA0B HEMOBOPOTHbIX CTEIKOB TPYOOMNPOBOAOB Kacca
npoyHocTn ao K70 BkntountensHo n go APl 5LX90. JaHHble aneKkTpoabl HAKC: © 3,2; 4,0 mm
TakXXe MOXHO MPUMEHNATL B CTPOUTENBLCTBE 060PYAOBaHUS 4NN
wenbdoBoi 4OObLIYM HEPTN 1 ra3a 1 Apyrmx 0co60 OTBETCTBEHHbIX
KOHCTPYKLNIA.
Tok:V/=(+/-)
MpocTpaHCTBEHHbIE NOMOXeHUs Npu cBapke: 1,2, 3,4, 6
HanpsixeHne xonoctoro xopa: 65 B
[octynHble ana 3akasa gnameTpbl: 3,2 1 4,0 MM
Pexxumbl npokanku: 350-400°C, 2 yaca
ESAB 98 AWS A5.5: E9018M C 0,05| o, 570 Mrla
Mn 1,00| o, 640 Mrla
;vln MOKPLITUS — OCHOBHO® 3 . FOCT 9467- 960 Si 0.40| 6 29%
NEKTPOL C OCHOBHOV 06Ma3KoMi, MO3BO/SIOLLMIA BbINOMHATb CBAPKY (yenoBHo) Ni 160 KCV:
KaK Ha NMOCTOSIHHOM TOKe 06paTHOW NONAPHOCTU, TaK U Ha NMepeMeHHOM ! Y
TOKe, 06nagatoLLen BbICOYANLLMMM NAACTUHECKUMN XapaKTEPUCTUKaMW, P max 0,030 | 138 [Ix/cm” npn -50°C
MOBbILLEHHOW B/1IarOCTONKOCTBIO M NpeAesibHO HU3KUM coaepXKaHnem S max 0,030
BOAOPOAa B HannaBneHHoM meTtanne. MNpegHasHaveH ans cBapku oco6o
OTBETCTBEHHbIX KOHCTPYKLMIA N3 BbICOKOMPOYHbIX CTanen ¢ npeaenom
Tekyyvect o 550 MlMa akcnnyaTnpyoLMXCA NpY 3HaYUTENBHbBIX
3HaKOMepeMeHHbIX Harpyskax npu Temneparypax go -50°C.
Tok: ™ /=(4)
[poCTpaHCTBEHHbIE NONOXEHMS Npu cBapke: 1, 2, 3, 4, 6
HanpsxeHue xonocToro xoga: 70 B
[ocTynHble ansa 3akasa anametpebl: 2,5; 3,15 1 4,0 mm
Pexumbl npokanku: 240-260°C, 2 yaca
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CBapO‘-IHbIe MaTepuasibl HU3KO/1ermpoBaHHble A1 CBAPKN KOHCTPYKLUMNOHHbIX
HU3Ko/1ermpoBaHHbIX cTaneun noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

o
b
[vs]

Mapka, TN NoKpbITUS, ONUcaHne

Knaccudmkaumm

TUNUYHbIE XapaKTEePUCTUKMU
HannaBneHHoro Mmetanna

" opoGpeHus Xummyeckui MexaHuueckue
cocras cBOWCTBa
NpoBONOKU, %

OK 74.86P [OCT 9467: 370 C 0,07 | o, =600 Mrla

T Mn 1,80 | o, =700 Mra
3‘;‘1:2’02')':1-:“9_ :;:::qu:el:zl J19 CBAPKW, KaK Ha NepeMeHHOM, TakK 1 TY 25.9315-323- Si 0,50 5 19%

poas! npea 5 o pK, 5 P : 55224353-2023 Ni 0,75 | KCV:
Ha NOCTOAHHOM TOKe O0pPaTHOU NOJTAPHOCTN OCOOO0 OTBETCTBEHHbIX Mo 0,40 >80 D,)K/CMz npw +20°C

KOHCTPYKLNIA U3 HU3KONEMMPOBaHHbIX CTanen 1 CnnaBoB C Npeaesiom
npoyHocTn fo 690 Mla. [laHHble 31eKTpoAbl peKOMeHA0BaHb! AN
BbINO/THEHWS 3aMOMHSIOLMNX Y O6/TMLIOBOYHBIX MPOXOA0B CBAPHbIX CTbIKOB
MarucTparnbHbIX TPy60npoBoAoB knaccos npoyvHocTn Ao K65 n go API
5LX80.

Tok: ™ /=(4)

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

HanpsxeHune xonocToro xopa: 65 B

Bbinyckaemble gnametpbl: 3,2 1 4,0 mm

Pexwumbl npokanku: 350-400°C, 2 yaca

FOCT P NCO 18275-A:

E624MnINiMoB T
32H5

EN ISO 18275-A:
E624MnINiMoB T
32H5

AWS A5.5: E10018-D2

>50 [Ox/cm? npu -50°C
KCU:
>40 Ox/cm? npu -60°C

P max 0,025
S max 0,020

Mocne Tepmoo6paboTku
560-600°C, 1 4ac

o, 630 MlMa

o, 720 MMa

& 25%

KCV:

94 [x/cm? npu -40°C

75 Ox/cm? npu -50°C

OK 75.75P

Tun NOKPbLITUA — OCHOBHOE

DNeKTPoA C OCHOBHOW 06Ma3KoW, NpeAHa3HaYeHHbIV 419 CBapKu

Ha MNOCTOSIHHOM TOKe 06paTHOM NONAPHOCTUN OCOO0 OTBETCTBEHHbIX
KOHCTPYKLNIA U3 BbICOKOMPOYHbIX cTanei, Taknx kak WELDOX 700,
ecnu TpebyeTcs paBHOMPOYHOCTbL OCHOBHOIO MeTan1a v metasnna LwBa,
a TaKkxxe 60/1ee BbICOKONPOYHbIX CTanen, Korga BO3MOXHO NPUMEHeHne
CBapOYHbIX MaTepuasioB MeHbLLEV NPOYHOCTU. [laHHble 31eKTPOAbI
TaK>Xe NPUMEHNMbI AN BbIMO/THEHNSA 3aMOTHAOLLMX U O6NLOBOYHbIX
MPOXOA0B CBaPHbIX CTbIKOB MarncTpasibHbIX TPy60npoBOAOB K1accoB
npoyHoctn Ao K70 BkntoumtensHo u Ao APl 5LX90 skntountensHo. Ceapky
PEeKOMEHAYETCH BbINO/HATL Ha KOPOTKOW Ayre, Mpy 3TOM JOMNYCKaloTCsa
MeA/IeHHble NonepeyHble KonebaHus.

Tok: = (+)

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

JocTtynHble aonga 3akasa gnametpebl: 3,2 1 4,0 Mm

Pexxumbl npokanku: 350-400°C, 2 vaca

TY 25.93.15-357-
55224353-2025

FOCT P NCO 18275-A:

E 69 4 Mn2NiCrMo B
42 H5

ENISO 18275-A:

E 69 4 Mn2NiCrMo B
42 H5

AWS A5.5: EN018-G

FOCT 9467: 370

C 0,05 | o, 760 Mla

Mn 1,80 | o, 810 MlMa

Si 035| & 20%

Ni 2,40 | KCV:

Mo 0,40 | 70 Ox/cm? npu -40°C
Cr 0,40

P max 0,020
S max 0,020

ESAB 120

Tun NOKpbITUS — OCHOBHOE

DNEKTPOA C OCHOBHOM 06Ma3Koii, NO3BONSIOLLMIA BbIMOMHATL CBAPKY
KaK Ha NOCTOSIHHOM TOoKe 06paTHO NOMAPHOCTH, TaK U Ha NepeMeHHOM
TOKe, o6/1ajatoLLen BbICOYaLLMMM NNacTMYECKUMUN XapaKTepucTMKamm,
NOBbILLUEHHOM BNaroCTOMKOCTbIO U NpeAeibHO HU3KUM coepXXaHnem
BOAOPO/A B Han/laB/ieHHoM MeTanne. MNMpeaHasHayeH ans ceapku oco6o
OTBETCTBEHHbIX KOHCTPYKLIMIA 3KCMTyaTUPYIOLLMXCS NPY SKCTPEManbHO
HU3KKX TemnepaTtypax. Mpu 3ToM Npeaen NPOYHOCTU HannaBNEHHOro
MeTanna obecneynBaeTca Ha ypoBHe He meHee 830 MIMa, uto no3Bonser
cBapuvBaThb U3A4ENNSA U3 BbICOKOMPOUHbIX CTanew, Taknx kak DOCOL
1000DP, ecnn TpebyeTcsa paBHONMPOYHOCTL OCHOBHOIO MeTan1a n metanna
LWBa, a TakxKe 60nee BbICOKOMPOYHbIX CTanewn, Takux kak S890QL,
WELDOX 900, 1100, 1300, DOMEX 960, XABO 890, 960, 1100, NAXTRA
70, OX-700, 800, 1002, Optim 900QC, 960QC, 1100QC, T1-HY80, korga
BO3MOXHO MPUMEHEHME CBapPOYHbIX MaTePUanoB MeHbLUEN MPOYHOCTU.
CBapKy pekoMeHAyeTCsi BbINO/HATL Ha NpeaesibHO KOPOTKO ayre, npu
3TOM [0MNYCKAOTCS MeA/IeHHble nonepeyHble KonebaHus.

Tok: ™ /=(+)

[NpocTpaHCcTBEHHbIE MNOMOXeHUs Npu ceapke: 1, 2, 3, 4, 6

HanpsixeHne xonoctoro xoga: 70 B

[octynHble ana 3akasa gnameTpebl: 3,15; 4,0 n 5,0 mm

Pexxnmbl npokanku: 240-260°C, 2 vaca

AWS A5.5: E12018M

FOCT 9467: 385
(ycnoBHo)

C 0,06 | ©, 790 Mla

Mn 1,60 | o, 860 Mrla

Si 025| &6 20%

Ni 2,35 | KCv:

Cr 0,90 | 88 Ox/cm? npmn -50°C
Mo 0,40

P max 0,030
S max 0,030
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CBapO'-IHbIe MaTepuasibl HU3KO/1ermpoeaHHble A1 CBAPKU KOHCTPYKLUMNOHHbIX
HU3KoNermpoBaHHbIX cTanen noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

2.2, I'Iposonoxu cniolwHOro cedeHuna pAnsa AerBOﬁ CBapKu B 3allUTHbIX Trasax MmaBAWLMMCA 3/1€KTPpoAOM
HU3KO/TerMmpoBaHHbIX KOHCTPYKLUUOHHbIX cTasnien noBbILLIEHHOMN MPOYHOCTU N BbICOKOMPOYHbIX cTanemn.

BbICOKOMPOYHbLIMU CTasIIMK C MPeaes oM TEKy4eCTU
okono 550 Mla, taknmn kak MAGSTRONG 550MC
1 el aHanornyHbIM, a Takxe ans ceapku 6onee
BbICOKOMPOYHbIX cTaneii Tuna DOMEX 600, Armox
600T, MAGSTRONG 600MC, ecnn gonyckaetcs
MeHee BblCOKasi MPOYHOCTb LWBA. HannaBneHHbIn
MeTann o6nafaeT BbICOKOM yAapHOW BA3KOCTbIO Npw
Temnepatypax Ao -40°C.

[octynHble gnsa 3akasa gnameTpbl: 1,0 1 1,2 mm

AWS A5.28: ER90S-G

HannaeneHHbIn
metann

EN ISO 16834-A:
G 554 M21
ZMn3NiMo

HAKC: ©1,0 n 1,2 mm

P max 0,020
S max 0,015

XuMunyeckui = TunuyHble
Mapka, onucaHue DGEEETE LT cocTaB ELINAGTT MexaHU4eckue CBOMUCTBa
1 ogo6peHus o ras
NpPOBOSIOKH, % HannaBfeHHoOro MeTanna
OK AristoRod® 13.26 TY 1227-102- C 0,08-0,11 | C1 o, 460 MMMa
. 55224353-20M Mn 1,25-1,55 | (100% CO,) o, 580 Mfa
HeomegHeHHas Ni-Cu nernpoBaHHasi cBapoyHas Si 0.70-0.90 55 26%
NpPOBOIOKa CNOLWHOro cevyerns ¢ ASC o6paboTkoi Mposonoka Ni 0’80—0’90 KCV:
nosepxnjocm, npeaHasHayeHHas ans CBapku, Kak EN ISO 14341-A: cu 0:25_0150 81 [x/em? npu 0°C
B UNCTON YrNEKNCNOTE, TaK U B apProHOBBIX CMECSIX, ;
CTPOMTENbHbIX, MOCTOBbIX M HEKOTOPbIX APYrHX G Z3NMCu gr mggg_g’;g M21 . o, 555 Mrla
KOHCTPYKLWIA U3 cTaneit CTOMKNX K aTMOChepHoi AWS A5.28: ER80S.G | S max 0’025 (80%Ar+ 20%CO,) | 6, 630 Mra
kopposumn Trna COR-TEN, Patinax, Dillicor, 10XHAM, - ’ &5 24%
14XTHAL v um aHanoruyHblx. HannaBneHHbln metann HannasneHHbIi KCV:
o6nafaeT NOBbILLIEHHOM CTOMKOCTbIO K KOPPO3un B MeTann 178 Ox/cm? npu 0°C
cnaboarpeccuBHbIX cpefax, Takux Kak Mopckas Boaa EN ISO 14341-A: 138 Ox/cm? npwm -20°C
M NPW KOHTAKTE C rasamu C BbICOKMM CoAepXaHuem G 42 0 C1Z3NiCu 104 Ox/cm? npu -40°C
CEePHUCTbIX coeanHeHuin. [laHHasa mapka gonylieHa 63 Ox/cm? npu -60°C
0191 3aBOACKOrO N3roTOBMEHUSA MOCTOBbLIX MPO/ETHBIX EN ISO 14341-A: KCU:
KOHCTPYKLMIA BCEX TUNOB MOCTOB M3 ctanu 14XITHAL G 46 4 M21 Z3Ni1Cu 100 [Ox/cm? npwm -70°C
IO60ro KIMMATUYECKOrO UCMOSTHEHUS, BKTIOYas
CesepHoe b (0o -60°C) B 3alwmTHOM rase M21. HAKC: @ 1.2 Mmm M13 o, 580 MrMa
MpPOoBOMOKa MOXHO NPUMEHSTL AN CBAPKM APYrvX (98%Ar +2%CO,) | o, 650 Mrla
HU3KONErnpoBaHHbIX CTanen ¢ Npeaesiom Teky4ectu LHNNTC & 22%
0o 470 MMa, ons KOTopbIX CTORKOCTb K aTMOCHEPHOIA KCV:
KOPPO3MK HE pernaMmeHTMpoBaHa. 175 Ox/cm? npu +20°C
LoctynHble ansa 3akasa gnameTpbl: 1,2 1 1,6 MM 160 Ox/cm? npu -20°C
88 [x/cm? npu -40°C
38 Ox/cm? npu -60°C
Weld CF 80S-Ni1 TY 1227-272- C max 0,12 | M21 o, 550 MMa
55224353-2022 Mn  max 1,25 |(80%Ar+ 20%CO,) | o, 640 MMa
HeomeaHeHHas cBapo4yHas npososioka ¢ ASC Sj 0,40-0,80 5 27%
06paboTKON NOBEPXHOCTY, NernpoBaHHas MpoBonoka Ni 0,80-1,10 KCV:
~0,9% Ni npeAHasHa4eHHas Ans CBapku EN ISO 14341-A: Mo  max 0,35 200 Ox/cm? npu -50°C
0CO60 OTBETCTBEHHbIX U3AE/UI, K KOTOPbIM G Z3Nil p max 0,025 160 [/cM? npy -60°C
npeabaBASIOTCA Tpe6oBaHWA Mo yAapHO BA3KOCTU S max 0,025 KCU:
npu Temnepatypax Ao -60°C, Takunx kak othOopHbIE | AWS A5.28: 220 [x/cm? npw -60°C
KOHCTPYKUWMK. [poBOIOKa Take pekoMeHayeTcs Ans | ERS0S-Nil
CBapKM 3aMOMHSIOLWMX M 06/IMLOBOYHBIX MPOXOA0B
MarucTpasnbHbIX TPy6OnpoBOAOB Knacca NPOYHOCTU HannasneHHbIi
10 K60 (API 5L X70), a Takxxe KOpHeBbIX NPOX0A0B meTann
Ao K65 (API 5L X80) EN ISO 14341-A:
HoctynHble ang 3akasa anameTpbl: 1,0 11,2 mm G 50 6 M21 Z3Ni1
HAKC: @ 1.2 mm
Weld CF 80S-Ni2 TY 25.93.15-359- C 0,035-0,07 | M21 o, 530 MMa
55224353-2025 Mn 1,00-1,20 | (80%Ar+ 20%CO,) 0,620 MlMa
HemepaHeHHasi cBapoyHas NPOBO/IOKa, NernpoBaHHas Sj 0,45-0,60 5 29%
~2,6% Ni npeaHasHayueHHasn A8 CBapku B aproHoBbIX | Mposonoka Ni 2,50-2,75 KCV:
CMecsix 0CO60 OTBETCTBEHHbIX U34enuii n3 EN ISO 14341-B: Mo 0,05-0,10 225 [x/cM? npu -60°C
HW3KONErMpoBaHHbIX CTanel ¢ npeaenomM Tekyyectm G SNi5 p max 0,010
00 470 Mla, K KoTopbIM NPeAbABNAIOTCA TPe6OBaHNA S max 0,010
Mo yaapHoi BA3KOCTM Npu TemnepaTtypax Ao -60°C, AWS A5.28:
TaKNX Kak ohhLLIOPHbIE KOHCTPYKLMK, COCYyAbl, ER80S-Ni2
paboTatoLme noa AaBneHneMm, Tpy6onpoBoAbI U Ap.
[ocTynHble Ans 3akasa avameTpbl: 1,2 MM HAKC: © 1,2 mm
Weld CF 55 TY 25.93.15-341- C 0,05-0,10 | M21 o, 660 MMa
55224353-2024 Mn 1,50-1,80 | (80%Ar+ 20%CO,) o, 715 MMa
HeomepgHeHHasa cBapoyHas npoBosioka ¢ ASC Sj 0,50-0,80 & 25%
06paboTKO NOBEPXHOCTU NernpoBaHHas MpoBonoka Ni 0,50-0,80 KCV:
HebonbLIMM konndectsom Ni v Mo, o6ecneuvBatolias | EN |SO 16834-A: Mo 0,30-0,50 163 Ox/cm? npu -40°C
pPaBHOMPOYHOE CBapHOE CoeAMHEHNE C G ZMn3NiMo Ti 0,05-0,15
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CBapO‘-IHbIe MaTepuasibl HU3KO/1ermpoBaHHble A1 CBAPKN KOHCTPYKLUMNOHHbIX
HU3Ko/1ermpoBaHHbIX cTaneun noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

o
b
[vs]

Xumunyeckui _ TunuyHble
Knaccudmkauumn 3almTHbIN _
Mapka, onucaxue 4 ofoSpeHn coctaB ras MexaHu4eckue cBoncTBa
MPOBOSIOKYU, % HannaBneHHOro Metanna
Weld CF 90S-G MpoBonoka C 0,06-0,10 | M21 o, 650 MMa
HeomeaHeHHas cBapo4Has npososioka ¢ ASC ENISO 16834-B: Mn 120190 | (BO%Ar+ 20%CO,) % 7100M|'Ia
06paboTKOM NOBEPXHOCTU MAEHTUYHAs No CBOUM G ZSuamst ﬁ:o 8:8_828 iCV'25£
MPOYHOCTHbIM XapakTepucTmkam npososoke Weld . . ’ ’ : .
AWS A5.28: ER90S-G | Ti 0,05-0,20 120 Ox/cm? npu -40°C
CF 55, HO nmetoLLyto HECKO/IBKO UHYIO CUCTEMY p max 0.015
nernpoBaHua. HannaBneHHbI MeTann Takxe S max 0’015
o6nagaeT BbICOKOW yAapHOW BA3KOCTbIO Npu ’
Temnepatypax go -40°C.
LoctynHble agnsa 3akasa gnameTpbl: 1,0 mm
Weld CF 79 TY 25.93.15-360- C 0,06-0,10 | M21 o, 850 Mlla
55224353-2025 Mn 1,60-1,80 | (80%Ar+ 20%CO,) | ¢, 930 Mrla
HeomenHeHHas cBapo4YHasa npososoka ¢ ASC Sj 0,25-0,50 5 17%
06paboTKOW NOBEPXHOCTH, NpeiHasHaYeHHas MpoBonoka Ni 2,70-2,90 KCV:
07191 CBapKy 0CO60 BbICOKOMPOYHbIX CTanei ¢ EN ISO 16834-B: Cr 0,30-0,50 88 [Ix/cm? npu -40°C
npegenom tekydectn go 800 MlMa, Takux Kak G N5M3 Mo 0,50-0,65 65 [x/cm? npw -60°C
DOCOL 1000DP, ecnu TpebyeTca paBHOMPOYHOCTb p max 0,015
OCHOBHOrO MeTasi/la 1 MeTasnna LUBa, a Takxe AWS A5.28: S max 0,010
60onee BbICOKOMPOUHbIX CTanew, korga BO3MOXHO ER120S-G
NPUMeEHEHNEe CBapOYHbIX MaTepManoB MeHbLUEel
npoyYHocTu. HannaeneHHbli meTann obnapaet
BLICOKO y/IapHOi BS3KOCTbIO Mpy Temnepatypax go | HAKC: @ 1.2 mm
-60°C.
[ocTtynHble onqa 3akasa gnameTpsbl: 1,2 Mm
Weld CF 89 TY 1227-308- C 0,08-0,12 | M21 o, 920 Mra
55224353-2023 Mn 1,60-2,10 | (80%Ar+ 20%CO,) o, 1000 Mrla
HeomeaHeHHas cBapo4yHas npososnioka ¢ ASC Sj 0,60-0,90 5 16%
06paboTKON NOBEPXHOCTY, NpeAHasHaYeHHas MpoBonoka Ni 2,10-2,30 KCV:
ANS CBAPKM CBEPX BbICOKOMPOYHbIX CTanen, EN ISO 16834-A: Cr 0,25-0,45 66 [x/cm? npw -40°C
BbIMyCKaeMbIX B COOTBETCTBUM CO CTaHAAPTOM G Mn4Ni2CrMo Mo 0,45-0,65
ISO 15608, Takmx kak S890QL, Weldox 900, p max 0,015
1100, 1300, Domex 960, XABO 890, 960, 1100, AWS A5.28: S max 0,015
NAXTRA 70, OX-700, 800, 1002, Optim 900QC, ER120S-G
960QC, 1100QC, T1-HY80. HannaBneHHbIi MeTann
HAKC: @ 1.2 mm

o6nagaeT BbICOKOW yAapHOW BA3KOCTbIO Npu
Temnepatypax go -40°C. JaHHasi NpoBO/IOKa BCe
60nblUe HaxoaMT NPpMMeHeHne B NPOU3BOACTBE
MOOGW/IBbHbIX KPaHOB, LLACCU KOMMEPYECKMX
aBToMOOUNen, ropHogobbiBatoLero o6opyaoBaHus,
cekumm 6alleHHbIX KpaHOB, KOHTEHepOoB, CTpes
6EeTOHOHaCOCOB W N1eCO3aroTOBUTE/IbHOM TEXHUKMU.
[LoctynHble gnsa 3akasa avameTpbl: 1,0 1 1,2 mm
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CBapO'-IHbIe MaTepuasibl HU3KO/1ermpoeaHHble A1 CBAPKU KOHCTPYKLUMNOHHbIX
HU3KoNermpoBaHHbIX cTanen noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

2.3. HPYTKVI npucago4Hbie ansa AerBOﬁ CBApPKM B 3alllUTHbIX Fa3ax HenlaBALWMMCSH 3TEKTPOAOM HU3KO/TermpoBaHHbIX
KOHCTPYKLUMUOHHbBbIX cTasiey NoBbILLEHHOMN MPOYHOCTU U BbICOKOMPOYHbIX cTaneun.

Xumunueckuin TuUnuyHble MexaHu4yeckue
M Knaccudpmkaumm n _
apka, onucaHue cocraB CBOWCTBa HannaBNEHHOro
opobpeHusa o
npyTka, % meTanna
Weld T 80S-Ni1 TY 1227-266- C 0,06-0,12 | o, 495 Mlla
= o N OO, NIt 55224353-2022 Mn 0,80-1,20 | o, 570 MMa
OMeHEeHHbI CBapOYHbIli NPYTOK, NermpoBaHHbIi ~0,9% Ni . B
npegHa3HaYeHHbIN Ansa CBapkyM 0COO60 OTBETCTBEHHbIX U3AENUN, K Si 050-0.80 | 6 29%
Kzchl bIM Mpe bﬂsngmcg Tpe6osaHV|9| no yaapHom BH3K0ﬂCTVI ny n Mposonoka Ni 0,80-110 | KCV:
PoIM NpeA P yAap P ENISO 636-A:WZ3Nil [ Mo  max 0,35 | 106 [x/cm? npu -60°C

TemnepaTtypax o -60°C, Takmx kak ohpLIOPHbIE KOHCTPYKLIMN.
[MpoBonoOKa Takxxe peKoMeHAyeTCs A1 CBapKU 3aMOHSAOLMX U
06MLOBOYHbBIX MPOXOA0B MarncTpasibHbIX TPYGONPOBOAOB Kacca
npoyHocTn go K60 (API 5L X70), a Takxxe KOpHeBbIX NPoxoaoB Ao K65
(API 5L X80)

[octynHble ana 3akasa gnameTpsbl: 1,6; 2,0; 2,4 1 3,2 MM

AWS A5.28: ER80S-Ni1

HannaBneHHbIn
meTann

EN ISO 636-A:
W 50 6 Z3Ni1

HAKC: @ 2.0 1 2.4 mm

P max 0,025
S max 0,020

Weld T 80S-Ni2

MpoBonoka

OMe[HEHHbIN CBapOYHbIi MPYTOK, ernpoBaHHblin “2,5% Ni
npefHa3Ha4YeHHbI ANa cBapky 0CO60 OTBETCTBEHHbIX U3AENUI N3
HU3KONErnpoBaHHbIX CTanen ¢ npeaenom tekyvectn o 470 Mla, K
KOTOPbIM MPeAbABAOTCA 0CO60 BblICOKME TpeboBaHUA Mo yAapHOWM
BA3KOCTM Npu TemnepaTtypax Ao -60°C, Takux kak cocyAbl, padoTatoLimne
MnoA AaBnieHneMm, TpybonpoBoAbl 1 Ap.

[JocTtynHble gnsa 3akasa gnameTpebl: 2,0; 2,4 n 3,2 MM

EN ISO 636-A: W 2Ni2

AWS A5.28: ER80S-Ni2

HannaBneHHbIn
metann

EN ISO 636-A:
W 46 6 2Ni2

C 0,06-0,12

Mn 0,80-1,25
Si 0,40-0,80
Ni 2,10-2,70

P max 0,020
S max 0,020

o, 560 Mla

o, 640 MMa

& 32%

KCV:

225 [x/cm? npu -60°C
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CBapO‘-IHbIe MaTepuasibl HU3KO/1ermpoBaHHble A1 CBAPKN KOHCTPYKLUMNOHHbIX
HU3Ko/1ermpoBaHHbIX cTaneun noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

o
b
[vs]

24. I'Iposonoxu NMOPOLUKOBbI€ ra3o3alyuTHbie N CaMO3alluuTHbIe AnA ﬂerBOVI CBApPK/ NaBALLMMCA 31€KTPpoOAOM
HU3KO/TermpoBaHHbIX KOHCTPYKLUUOHHbIX cTasnien noBbILLIEHHOMN MPOYHOCTU N BbICOKOMPOYHbIX cTanemn.

B

Mapka, TMn HanosHUTens, onucaHne

Knaccudpmkauunmn

TunuyHble CBOMCTBA Han/aBNIeHHOro MeTanna

v ogo6peHus Xumnueckui 3aluTHbIk MexaHu4yeckue
cocraB, % ras cBoO#CTBa
Coreshield 71T-8 OS TY 1274-306- C max 0,12 HeT o, 429 Mla
55224353-2023 Mn 1,20 o, 521Mla
Tun — camosawumTHasa Sj 0,50 5 28%
BcenosununoHHasa (BkIoYaa BepTukanb Ha Cryck) EN ISO 17632-A: Ni 0,90 KCV:
LLIOBHAA camMO3aLLnTHas (PTopUAHO-OCHOBHAS C ObICTPO T42 41Ni Y NO 1 p max 0,030 215 [Ix/cMm? npm -40°C
TBEPAECIOWNM LLINaKOM NPOBO/OKa, NpeAHa3HayeHHas S max 0,030
ANS CBApKW Ha MOCTOAHHOM TOKE NPAMOW NONAPHOCTH AWS A5.29: Ai 0,90
(DC-) 0cO60 OTBETCTBEHHbIX KOHCTPYKLUIA, TaKUX Kak E71T8-Ni1-J HS
TKY-coeanHeHuns y3noB ohLLOPHbIX NaaThopm,
Tpy6onpoBOAOB kKnacca npoyHoctn Ao K54
BK/TIOUNTENBHO, MOCTOBbIX KOHCTPYKLWIA, pe3epByapbl
ANS XPaHEHUA XNAKNUX NPOAYKTOB U T.M., K CBAPHbIM
COeAHEHNAM KOTOPbIX NPeAbABNFIOTCA TPe6oBaHNS HAKC: @ 2.0 Mm
no yaapHow Baskoctn KCV go -40°C. NpoBonoka
OT/INYAETCH OT/INYHBIMU CBAPOYHO-TEXHONOMNYECKUMMN TpaHcHedTH
XapakTepuUCTKaMmn BO BCEX NMPOCTPAHCTBEHHbIX
NONOXEHUAX, MAFKOCTBIO AYTU, NErKOCTbIO yaaneHusa
Lnaka v yMepeHHbIMu TpeBoBaHNSAMN K KBaMdmkaumm
cBapLumkos. CoaepxaHve anddysnoHHoOro sogopoaa B
HannaBneHHoMm meTtanne Huxe 8,0 mn/100 r.
Tok:=(—)
[NpocTpaHCTBEHHbIE NOMOXEeHNsA Npu cBapke: 1, 2, 3, 4,
5,6
[ocTtynHble onsa 3akasa avameTpebl: 2,0 MM
Coreshield 81T-8Ni2 TY 1274-307- C max 0,12 HeT o, 512 MlMa
55224353-2023 Mn 1,05 o, 590 Mrlla
Tun — camosawnTHan . 8
BcenosunumoHHan (BkNoyasa BepTukasb Ha Cryck) S 012 6 24%
EN ISO 17632-A: Ni 2,15 KCV:

LWOBHaA camo3aluntHas (TOPUAHO-OCHOBHASA C ObICTPO
TBEpPAEIOLWMM LUTaKOM NPOBOIOKa ermpoBaHHas ~2%
Ni, npegHa3HavYeHHas 419 CBapKW HA NOCTOAHHOM
TOoKe npsMoi nonsapHocTh (DC-) 0co60 OTBETCTBEHHbIX
KOHCTPYKUMI, Taknx Kak TKY-coegnHeHns y3nos
ohpLopHbIX NAatopm, TPy6onpoBOAOB Knacca
npoyHocTn K55-K60, MOCTOBLIX KOHCTPYKLUMUHA,
pe3epByapoB AN XPaHEHUS XUOKUX MPOAYKTOB U T.M.,
npegHa3HayeHHbIX ANna obecneyeHns NpeBoOCXogHOM
yAapHoUi BASKOCTU Npu Temnepatypax go -40°C.
[NpoBosoka oTiMyaeTcst OTIMYHbIMW CBAPOYHO-
TEXHONIOrMYECKMMIN XapaKTepPUCTMKamMmm BO BCEX
MPOCTPaHCTBEHHbIX MOMTOXEHUAX, MATKOCTbIO

[y, NerkocTblo yaaneHus wiaka n ymepeHHbIMn
TPe6oBaHNAMU K KBanMmrKaLmm CBapLLMKOB.
CopepxaHve anhdy3voHHOro BoAOpOoAa B
HannaB/eHHoM MeTanne Huxe 8,0 mn/100 r.
Tok:=(—)

[MpocTpaHCcTBEHHbIE NOMoXeHnsa npu ceapke: 1, 2, 3, 4,
5,6

LocTtynHble onsa 3akasa anameTpsbl: 2,0 MM

T46 4 2Ni Y NO 1H10

AWS A5.29:
E81T8-Ni2-J H8

HAKC: @ 2,0 mm

TpaHcHedhTb

P max 0,030
S max 0,030
Ai 0,90

220 Ox/cm? npu -40°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuasibl HU3KO/1ermpoeaHHble A1 CBAPKU KOHCTPYKLUMNOHHbIX
HU3KoNermpoBaHHbIX cTanen noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

Mapka, Tun HanonHuTens, onucaHve

Knaccudukauun
n ogo6peHus

TunuyHble CBOWCTBA Han/1aBNIeHHOro MeTanna

Xumuueckmin

cocraB, %

3alUTHbIN
ras

MexaHu4yeckue
cBOWCTBa

Dual Shield Prime 81Ni1M H4

Tun — pytunoBas

BecluoBHas BCeno3nuMOoHHas, BKIOYaa CBapKy B
NONOXEHUN BEPTUKANb Ha CMYCK, HEOMeAHEHHas
NopoLLKOBas MPOBOJIOKa CO cneunanbHoli 06paboTKoi
NOBEPXHOCTU, NpeAHa3Ha4YeHHasa ANA CBapku B
aproHoBoi cmecn M21 0co60 OTBETCTBEHHbIX
KOHCTPYKLMI U3 cTanen ¢ npeaenom Tekyyectm

okono 500 Mla B ycnoBuMsiX BflaXXHOro Knumara, npu
pacueTHol TemnepaTtype akcnayatauum go -60°C Tuna
O(phLLIOPHBIX Fa30BbIX U HEMTAHbIX Nnatdopm. B
HannaBNEHHOM MeTas/e rapaHTUpyeTcs NnpeaenbHO
HU3KOoe coaepxxaHne ancdy3noHHOro Bogopoaa

(3-4 mn Ha 100 r meTanna), Aaxe nocne AanTenbHoOro
npebbiBaHNA NPOBO/IOKN BHE 3aBOACKOM yrnakoBku. B
OT/INUYUKN OT B6ECLLOBHbIX MPOBO/OK, N3roTaB/IMBAEMbIX
No CTaHAaPTHBLIM TEXHOMOMMAM 3aMO/THEHNS TPYOOK
NOPOLLKOM C NOCNeAyoLLMM ero BUGPOYMNIOTHEHNEM
VY 3aBapKOW CTbiKa NPOBOJ/IOKM Na3€pHOI CBApKOHM,
AaHHasi NPOBO/IOKA U3roTaB/IMBAETCA MO YHUKANbHOWM
naTeHTOBaHHOW TEXHOMOr MU ABYXC/IONHOK 060/104KMN,
KOrAa NOpOLLIOK 3aBasbLOBbIBAETCS BO BHYTPEHHIOW
060/104KY, a CTblK BHELUHEN cBapuBaeTCsi na3epHoi
CBapKOW. 9T0 No3BonseT n3bexaTtb Kak cerperaunm
KOMMOHEHTOB MOPOLLKA PA3HOW HACbIMHOW NMIOTHOCTH
npu ero BUOGPOYNIOTHEHNN, TAK U OMNABNEHUSA
KOMMOHEHTOB MOPOLLKa MNPV Na3epHOol CBapke CTbIka
NpPoBOMOKN. OTCYTCTBME OMEAHEHUSA NOBEPXHOCTU
NPOBOJIOKN B COYETaHWUM CO CneunansHon ee
06paboTKO NO3BONSAIOT MNOYUUT MaKCUMabHO
CcTabubHbIN NPoLIeCcC CBapKu Aaxe Ha npeaensHo
BbICOKMX TOKax CBapkW. HannaBneHHbI meTann npoLuen
MCNbITAHUA Ha CMELLEHME NPU OTKPbITUM TPELLUMHbI
(CTOD-TecT) npu -10°C.

Tok: = (+)

[MpocTpaHCcTBEHHbIE NOMoXeHnsa npu ceapke: 1, 2, 3, 4,
5,6

LocTtynHble gnsa 3akasa gvameTpsbl: 1,2 MM

TY 1274-262-
55224353-2022

EN ISO 17632-A:
T 50 6 INi P M211H5

EN ISO 17632-B:
T555T1-IM21A-N2-
UH5

AWS A5.29:
E81T1-NiiM-H4

HAKC: @ 1,2 mm
PMPC: 5Y46S H5
UHUNTC

TpaHcHedTb

Mn
Si
Ni

0,03
1,34
0,29
0,96
max 0,025
max 0,025

M21
(80%Ar+
20%CO,)

o, 533 MMa

o, 587 MMa

& 28%

KCV:

138 Ox/cm? npu -40°C
94 [x/cm? npu -60°C

Dual Shield Il 62 Plus

Tun — pytunosas

YHuBepcanbHas BCENO3ULMOHHAA (KpOMe BEPTUKaIN
Ha Cryck) LWOBHasA PyTUI0Bas NOPOLLKOBas NPOBO/IOKa,
npegHasHayYeHHasa ANs CBapky B aproHoBoii cmecn M21
OTBETCTBEHHbIX KOHCTPYKLWIA U3 CTanein c npeaenom
TekyyecTn go 620 MlMa ¢ rapaHTMpoBaHHOW paboToii
yaapa HannaeneHHoro metanna KV He meHee 34 [Ix
npu -40°C, Taknx kak DOMEX 600. NpoBonoka Takxe
MOXET MPUMEHSATBLCS O/151 CBAPKMN 3aMONHSAOLLNX

1 06/IMLIOBOYHbIX MPOXOA0B MarncTpanbHbIX

Tpy6onpoBoAoB knacca npovHocTh Ao K65 (API 5L X80).

Tok: = (+)
[NpocTpaHCTBEHHbIE MOMIOXEHUs nNpu cBapke: 1, 2, 3, 4, 6
Bbinyckaembii gnameTp: 1,2 Mm

AWS A5.29:
E101T1-GM

Mn
Si
Ni
]
S

0,07
1,65
0,25
1,90
max 0,030
max 0,030

M21
(80%Ar+
20%CO0,)

o, 620 MrMa

o, 700 Mrla

& 26%

KCV:

153 Ox/cm? npu -40°C
94 [x/cm? npu -60°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuasibl HU3KO/1ermpoBaHHble A1 CBAPKN KOHCTPYKLUMNOHHbIX
HU3Ko/1ermpoBaHHbIX cTaneun noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

o
b
[vs]

Mapka, Tun HanonHuTens, onucaHve

Knaccudukauun

TunuyHblie CBOWCTBA Han/aBNIeHHOro MeTanna

1 ono6peHus Xumunueckuin 3alUUTHbIR MexaHuueckune
coctaB, % ras cBOWCTBa
Dual Shield Il 110 EN 1SO 18276-B: C 0,05 |C1 o, 705 Mrla
T — oYTHNOBaS T762T1-IM21A- Mn 1,53 | (100%CO,) o, 795Mra
Py N3M2-H5 si 0,25 5 18%
[a303alUMTHas LOBHAsA BCENO3MLMOHHANA pyTUIoBas Ni 160 KCV-
e e | awsaszs o 0xs S8 e i 20°
y ) TaKne ap EM1T1-K3C H4 P max 0,020 48 [ix/cm? npu -30°C
M21 Ha NOCTOSIHHOM TOKe 06paTHOM MONAPHOCTN OCO60 S max 0.020
OTBETCTBEHHbIX KOHCTPYKLMIA U3 BbICOKOMPOYHbLIX ’
CYyAOBbIX CTanei ¢ npegenom tekyyectn go 690 MlMa AWS AS.29:
yA pen y A ’ EMIT1-K3M H4
3KCMNyaTapyoLWMXCs NPy HU3KUX TeMnepaTtypax Tmna
WELDOX 700, ecnu tpebyeTcs paBHOMPOYHOCTb LUBa
vanon caapy poKoweryercn SO c 0.05 |M21 0, 720 MIls
B e;q I'OHOBOVIpCI\)I/eF;M M21 Sﬁn hopmupoBaHus Mn 165 | (BO%Ar + % 810 Mrla
P : PMUPO Si 0,30 |20%CO,) & 19%
06paTHOro Banunka npu o4HOCTOPOHHE CBapke Ni 166 KCV-
HEeo6X0AMMO MPUMEHEHNE KepaMUyecKmx NoaKNaaok Mo 038 68 [Ix/cw? npu -20°C

C TpaneuenaanbHon kaHaBkoi. CBapKy HEOOXOAMMO
BbIMO/HATE YI/IOM Ha3af, OTTECHAS LUMakK B XBOCTOBYIO
4YacTb BaHHbI.

Tok: = (+)

[pocTpaHCTBEHHbIE NOMOXEeHUA Npu cBapke: 1, 2, 3,4, 6
[ocTtynHble onsa 3akasa gvameTpbl: 1,2 MM

P max 0,020
S max 0,020

61 Ox/cm? npum -30°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuasibl HU3KO/1ermpoeaHHble A1 CBAPKU KOHCTPYKLUMNOHHbIX
HU3KoNermpoBaHHbIX cTanen noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

2.5. dniockl M NPOBO/IOKKU AJ1S AYroBoM cBapKu rnog d/1l0COM HU3KONErMpoBaHHbIX KOHCTPYKLIMOHHbBIX CTasien

MNoBbILLEHHOW MPOYHOCTU U BbICOKOMPOYHbIX cTaneun.

Mapka, onucaHue

Knaccudmkauumm
1 ogo6peHua

XumMunyeckuin coctaB
NPOBOSIOKU, %

[octynHble ona 3akasa anameTpsbl: 3,2 1 4,0 Mm

Weld EA2 TY 1227-304-55224353-2023 C 0,07-0,15
OmegHeHHasa cBapo4vHas NpoBo/oKa, nermposaHHasa 0,5% monnbéaeHa Mn 095,30
’ ’ ’ . EN ISO 14171-A: S2Mo Si 0,05-0,20
npegHasHayeHHasa AN CBapKu KOHCTPYKLIMOHHBIX HU3KOIErMpoBaHHbIX CTanew, Mo 0.45-0 65
B TOM YMC/e CTbIKOB MarmncTpasibHblX TPY6ONpoBOAOB Knacca Ppquocm no X70. AWS AB.23: EA2 p max 0,025
[NpoBonoKa NO3BONSAET NO/yYaTh BbICOKME 3HAYEHUS YAAPHOM BA3KOCTH NpK s max 0.025
OBYXMNPOXOAHOW ABYXCTOPOHHEN TEXHOMOMMN CBapKW C BbICOKOW Aonei yyYacTms ’
OCHOBHOro MeTanna. HAKC: @ 3.2; 4.0 mm
[ocTtynHble onsa 3akasa gnameTpsbl: 2,5; 3,2 n 4,0 mm
Weld ENi1K TY 1227-296-55224353-2023 C max 0,12
OmegHeHHasa cBapoyHas NpPoBO/OKa, nernposaHHas 1,0% HUKens ¢ NoBbILEHHbIM Mn 0,80-1,40
A P P s nervp o EN SO 14171-B: SUN21 Si 0,40-0,80
copepXaHnem KpeMHus, NpegHasHavyeHHas ans cBapky B coueTaHum ¢ Ni 0.75-125
Henernpytowmmm dpatocamm tuna OK Flux 10.6X 1 HeKoTopbIMU Mapkamun cnaﬁvo AWS A5.23: ENITK p max 0,020
nervpytowmnx cpatocoB Tmna OK Flux 10.7X 0co60 0TBETCTBEHHbIX KOHCTPYKLNIA s max 0.020
13 HU3KOMErnpoBaHHbIX CTanei, Koraa K CBapHOMYy LWIBY NPeabaBAAOTCA OYeHb HAKC: @ 3.2; 4.0 mm ’
BbICOKWE TpeboBaHWs Mo yaapHOW BA3KOCTU.
LoctynHble gnsa 3akasa anameTpsbl: 1,6; 3,2; 4,0 n 5,0 mm
Weld ENi2 TY 1227-305-55224353-2023 C max 0,12
OmegHeHHas cBapo4YHasi MPOBOJIOKA, iermpoBaHHas 2,0% Hukens Mn 0,754,25
A P P - NeTUp 07 : EN ISO 14171-B: SUNS Si 0,05-0,30
npegHasHayeHHasa ANs CBapky B COYETaHUN C Henermpylowmnmm gocamm tuna Ni 210-2.90
OK Flux 10.6X 1 HekoTopbIMK Mapkamu cnabo nervpytowmnx daocos Tuna OK . ’ '
o . AWS A5.23: ENi2 P max 0,020
Flux 10.7X 0co60 OTBETCTBEHHbIX KOHCTPYKLNIA U3 HU3KO/IErMPOBaHHbIX CTanewn, S max 0.020
3KCMyaTUPYIOLLMXCA B YCTOBUSX KPUTUHECKN HU3KOM TeMnepaTypbl OKpy>XatoLen HAKC: @ 3.2; 4.0 mm ’
cpegbl.
[ocTynHble Ansa 3akasa gnameTpsbl: 3,2 1 4,0 Mm
Weld EF3 EN ISO 26304-B: (SUN2M33) C 0,10-0,18
OmegHeHHasa cBapo4vHasi NPoBO/OKa, nernposaHHasa 0,9% Hukensa n 0,5% Mn 1,50-2,40
’ ’ ’ AWS A5.23: EF3 Si max 0,30
MonunéaeHa, npefHasHadYeHHas AN\ CBapKu B COYETaHUW C HEeNerupyroLmMm Ni 0.70110
dhntocamu Tvna OK Flux 10.6X 0co60 OTBETCTBEHHbIX KOHCTPYKLMI U3 Mo 0 4’0_0 ’65
BbICOKOMPOYHbIX HU3KO/IErMPOBaHHbIX CTanel ¢ npeaenom tekyvectn go 550 Mla, p ma;< 0 0’25
SKCMNYaTUPYIOLLMXCS B YCNIOBUSX KPUTUUYECKM HU3KOI TeMMnepaTypbl OKpyXatoLei S max 0’025
cpegbl. B
[octynHble onsa 3akasa gvameTpsbl: 3,2; 4,0 MM
Weld ENi3 EN ISO 14171-A: S2Ni3 C 0,07-0,13
OmegHeHHas cBapo4vHasi NPOBO/IOKa, nermpoBaHHasa 3,0% Hukens Mn 0,80-1,20
A i P nervp o7 : AWS A5.23: ENi3 Si 0,10-0,25
npeaHasHavyeHHasa Ansa CBapku B coYeTaHum ¢ Henernpytowmmm gpatocamm tuna OK Ni 310370
Flux 10.6X KOHCTPYKLN KPUOreHHOrO Ha3HaYeHNsa U3 HU3KO/IerMpoBaHHbIX cTanen, p ma;< 0 (’)15
C pacyeTHoOl TemnepaTypoii akcnnayaTtaumm go -101°C. s max 0‘015
LoctynHble gnsa 3akasa anameTpsbl: 4,0 MM ’
Weld EG-2 TY 25.93.15-327-55224353-2024 | C max 0,10
OMefHEeHHasn cBapoYHas NPOBO/IOKa, NernpoBaHHas HeGONbLUNM KO/IMYECTBOM Mn max_ 1,75
A P P - 1erUp EN ISO 14171-A: S Z 2MoTiB Si max 0,25
MonunéaeHa ¥ MUKPONErMpoBaHHasa TUTAHOM 1 6OPOM, NpeAHasHavYeHHas ang Mo 0.30-0.50
CBapku B coYeTaHumn co cnaéonermpyrou.l,leM aNtoMMHATHO-OCHOBHbLIMK h/ltoCaMm AWS A5 .23 EG Ti 0.03-0.08
™mna OK Flux 10.7X CTbIKOBbIX COeANHEHWN MarncTpanbHbIX TPy60ONpoBOAOB Kiacca B 0.002-0.008
npoyHoctn ao K65 (X80) ¢ BbICOKOI fonel y4acTnss OCHOBHOIO MeTasnna unm HAKC: @ 3.2; 4.0 mm P ymax O o015
BbICOKOI CTEMNEHbIO pa3baBiieHns MeTasnia Wwea ApYyruM CBapOYHbIM MaTepuanom. s max O ’004

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuasibl HU3KO/1ermpoBaHHble A1 CBAPKN KOHCTPYKLUMNOHHbIX

A
~ - ESAB °
HU3KO/NIernpoBaHHbIX CTasiev NOBbILLEHHON NMPOYHOCTU U BbICOKOMPOYHbIX. —

OK Flux 10.62P

OnwvcaHune 1 xapakTepucTuku toca cM. B pasgene 1.5. «daockl 1 NPOBOMOKY ANA AyrOBOMR CBapKM NoA /IHOCOM Yr1epoanCTbIX TY 5929-004-55224353-2004

M HU3KONEermpoBaHHbIX CTanen» Ha cTp. 33

PekomeHgyemble covetanusa OK Flux 10.62P/npoBonoka

Knaccudmkaumm:
MpoBonoka HannaBneHHblit MmeTann
Mapka npoeonoku | gN SO 14171-A EN ISO 14171-B AWS A 5.23 EN ISO 14171-A EN ISO 14171-B AWS A 5.23/5.23M
EN ISO 26304-A | EN ISO 26304-B - EN ISO 26304-A EN ISO 26304-B
Weld EA2 S2Mo — EA2 S 46 4 FB S2Mo H5 - F8AG-EA2-A2 F7P6-EA2-A2
Weld ENi1K — SUN21 ENi1K - S49A4U FB SUN21 H5 F8AB8-ENI1K-Ni1 F8P8-ENi1K-Ni1
Weld ENi2 - SUN5 ENi2 - S49A7 FB SUNS F49A7-ENi2-Ni2 F49P7-ENi2-Ni2
FOA8-EF3-F3 (DC+)
Weld EF3 - (SUN2M33) EF3 - S69A6 FB (SUN2M33) FOP8-EF3-F3
F10A8-EF3-F3 (AC)
Weld ENi3 S2Ni3 — ENi3 S 46 8 FB S2Ni3 — F8A15-ENi3-Ni3 F8P15-ENi3-Ni3
Opo6peHus NPOBO/IOK UM HanaBNeHHOro MeTanna:
MpoBonoka/HannaeBneHHbI MeTann
Mapka npoBonoku
HAKC (auametpbl) Fasnpom WHTeprascept TpaHcHedTb LIHUUTC BHUWXT PMPC
Weld EA2 3,240
Weld ENi1K 3,2;4,0
Weld ENi2 3,2;4,0
Weld EF3
Weld ENi3
TunuyHble cBoCTBa HaNNaB/IeHHOro MeTanna nocne ceapku (6es TO):
Mpoeonoka/HannaeBneHHbI MeTann
Xumunyeckui coctae MexaHu4yeckue csoincTBa
Mapka npoBosioku e
(o4 Si Mn Ni Mo o, [MMa] o,[MMa] & [%] T[°C] CNE; ]I
+20 175
-20 100
Weld EA2 0,07 0,22 1,00 - 0,50 500 580 25
-40 75
-51 56
-40 125
Weld ENi1K 0,08 0,45 1,07 1,03 - 490 600 24
-60 88
-70 55
Weld ENi2 0,07 0,20 1,00 2,50 — 540 610 26
-100 45
-40 13
Weld EF3 (DC+) 0,12 0,22 1,90 0,90 0,50 610 690 24
-62 63
-50 100
Weld EF3 (AC) 0,14 0,20 1,85 0,90 0,50 650 730 23
-62 75
-62 19
Weld ENi3 0,06 0,25 1,00 3,10 - 500 600 27
-100 60

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuasibl HU3KO/1ermpoeaHHble A1 CBAPKU KOHCTPYKLUMNOHHbIX

HU3KoNermpoBaHHbIX cTanen noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

OK Flux 10.71P

OnucaHune 1 xapaktepucTukm patoca cm. B pasaene 1.5. «Ptockl 1 NpoBONOKM ANS AyroBO CBapKu NoA (h0COM yriepoancTbixX

M HU3KONErmpoBaHHbIX CTanen» Ha cTp. 34

TY 5929-201-53304740-2007

PekomeHayemble couvetanmsa OK Flux 10.71P/npoBonoka

Knaccudmkauum:
MpoBonoka HannaBneHHbI meTann
Mapka npoBo/ioku
EN ISO 14171-A EN ISO 14171-B AWS A 5.23 EN ISO 14171-A AWS A 5.23
Weld EA2 S2Mo — EA2 S 46 2 AB S2Mo H5 F8A2-EA2-A4 F7P0-EA2-A4
Weld ENi1K — SUN21 ENiK — F8A4-ENi1K-Ni1 —
Weld EG-2 S Z 2MoTiB - EG - F8TA4-EG -
Opo6peHns NPOBO/IOK MK HanNaB/IeHHOro MeTanna:
MpoBonoka/HannaeneHHbI MeTann
Mapka npoBonoku
HAKC (auametpbl) Fasnpom WHTeprascept TpaHcHedhTb LIHUUTC BHUWXT PMPC
Weld EA2 3,2;4,0 [ ] 3YT™M
Weld ENi1K 3,2;4,0
Weld EG-2 3,2, 4,0
Tunu4yHble CBOMCTBA HanMaBNIEHHOro MeTasnna nocrne ceapku (6es TO):
MpoBonoka/HannaeneHHbI MeTann
Mapka npoBo/ioku Xumuyeckuit coctaB MexaHu4yeckue cBoicTBa
(o] Si Mn Ni Mo Ti B o_[MnNa] o_[MMa] 6 [%] T[°C] KCV [Ax/cMm?]
-20 89
Weld EA2 0,05 0,40 1,40 — 0,50 — — 477 593 28
-40 57
Weld ENi1K 0,06 0,67 1,50 0,84 — — — 527 612 28 -40 100
+20 88
Weld EG-2 0,06 0,58 1,55 — 0,40 0,04 0,005 565 665 22
-40 50
OK Flux 10.71M

OnucaHue 1 xapakTepUCTUKM htoca cM. B pasaene 1.5. «Piockl U MpoBOIOKM 415 AyrOBOM CBAPKU Nof (h/IIOCOM yrepoanCTbIX

M HU3KONErmpoBaHHbIX cTanei» Ha cTp. 35

TY 5929-264-53304740-2022

PekomeHgyemble coyetanusa OK Flux 10.71M/nposonoka

Knaccudmkaumnm:
MNMpoBonoka HannaBneHHbI meTann
e EN ISO 14171-A EN ISO 14171-B AWS A 5.23 EN ISO 14171-A AWS A5.23
Weld EA2 S2Mo - EA2 S 46 2 AB S2Mo H5 F8A2-EA2-A4 F7P0O-EA2-A4
Opo6peHnUs NPOBO/IOK MU HanNaB/IeHHOro MeTanna:
MpoBonoka/HannaBneHHbI MeTann
Mapka npoBonoku
HAKC (auametpbl) Fasnpom WHTeprascept TpaHcHedhTb LIHUUTC BHUWNXT PMPC
Weld EA2 3,2;4,0 °
Tunu4Hble CBOCTBA HanMaBNIEHHOro MeTasnna nocrne ceapku (6es TO):
Mpoeonoka/HannaeneHHbl MeTann
Mapka npoBo/ioku XumMunueckuii coctas MexaHu4yeckue cBoicTBa
Cc Si Mn Mo o_[MnNa] o_[Mna] 6 [%] T[°C] KCV [Ax/cM?]
Weld EA2 0,055 0,30 1,30 0,50 520 640 24 -20 150

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuasibl HU3KO/1ermpoBaHHble A1 CBAPKN KOHCTPYKLUMNOHHbIX

HU3Ko/1ermpoBaHHbIX cTaneun noBbILLEHHOW MPOYHOCTU U BbICOKOMPO4YHbIX.

o
b
[vs]

B

OK Flux 10.74

OnucaHue 1 xapakTepUCTUKM htoca cM. B pasaene 1.5. «Piockl U NpoBOIOKM A5 AyrOBOM CBaPKU NoA (h/II0COM yriepoanCTbIX

M HU3KONEermpoBaHHbIX CTanen» Ha cTp. 36

TY 5929-204-53304740-2007

PekomeHgyemble covetanmsa OK Flux 10.74/npoBonoka

Knaccudmkauum:
MpoBonoka HannaBneHHblt MmeTann
Mapka npoBosioku
EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23
Weld EA2 S2Mo EA2 S 46 2 AB S2Mo H5 F8A2-EA2-A4 F7P0-EA2-A4
Weld EG-2 S Z 2MOTIB EG — F8TA4-EG —
Opo6peHns NPOBO/IOK MU HamnNaB/IEHHOro MeTanna:
MpoBonoka/HannaeBneHHbI MeTann
Mapka npoBonoku
HAKC (auametpbl) Fasnpom WHTeprascept TpaHcHedTb LIHUUTC BHUUXT PMPC
Weld EA2 3,240
Weld EG-2 3,2;4,0
TunuyHble cBoCTBa HaNNaB/IeHHOro MeTanna rnocne ceapku (6es TO):
MpoBonoka/HannaBneHHbI MeTann
Mapka npoBo/ioku Xumunyeckuii coctas MexaHu4yeckue ceoiicTBa
(o] Si Mn Mo Ti B o_[MnNa] o_[Mna] 6 [%] T[°C] KCV [Ox/cM?]
-20 89
Weld EA2 0,05 0,40 1,40 0,50 — — 536 617 25
-30 61
+20 100
Weld EG-2 0,06 0,52 1,50 0,40 0,04 0,005 563 660 23
-40 55
OK Flux 10.77

OnucaHne 1 xapakTepUCTUKM htoca cM. B pasaene 1.5. «Piiockl U NpoBOIOKM A5 AyrOBOM CBaPKU Mo (h/IIOCOM yrepoAnCTbIX

1 HU3KONEermpoBaHHbIX CTanen» Ha cTp. 37

TY 5929-174-55224353-2016

PekomeHgyemble couvetanmsa OK Flux 10.77/npoeonoka

Knaccudmkaumnm:
MpoBonoka HannaBneHHblit MmeTann
Mapka npoBo/sioku
EN ISO 14171-A AWS A 5.23 EN ISO 14171-A AWS A 5.23
Weld EA2 S2Mo EA2 S 46 2 AB S2Mo H5 F8A4-EA2-A2 F7P2-EA2-A2
Weld EG-2 S Z 2MOTIB EG — F8TA4-EG —
OHOGPEHMH NMPOBOJ/IOK WU Han/laB/1IeHHOro Metanna:
MpoBonoka/HannaBneHHbI MeTann
Mapka npoBo/ioku
HAKC (auamertpbl) Fasnpom WHTteprascept TpaHcHedTb LIHUUTC BHUUXT PMPC
Weld EA2 3,2;4,0
Weld EG-2 3,2;4,0
TunuyHble cBOCTBa HaNMaB/IeHHOro MeTanna rnocne ceapku (6es TO):
MpoBonoka/HannaeneHHbI MeTann
Mapka npoBo/ioku Xumnueckui coctas MexaHu4yeckue cBoiicTBa
(of Si Mn Mo Ti B o_[MnNa] o_[Mna] 6 [%] T[°C] KCV [Ox/cM?]
-20 89
Weld EA2 0,05 0,35 1,40 0,50 — — 536 617 25
-30 61
+20 88
Weld EG-2 0,06 0,52 1,52 0,40 0,04 0,005 560 658 23 20 0

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO‘-IHbIe MaTepuasibl HU3KO/1ermpoeaHHble A1 CBAPKU KOHCTPYKLUMNOHHbIX
HU3KO/1ernpoBaHHbIX cTanen noBbILLEHHOW MPOYHOCTU U BbICOKOMPOYHbIX.

OK Flux 10.81P

1 HU3KOMErMpPOBaHHbIX CTanei» Ha cTp. 38

OnwucaHne U xapakTepucTUKK thitoca cM. B pasaene 1.5. «Dtockl v NPOBOIOKYW AN AyrOBOW CBapKyM NOA (h/IlOCOM yrepoaAnCTbIX

Knaccudmkauum:

TY 5929-066-55224353-2009

Weld EA2 S2Mo

EA2 S 50 A AR S2Mo FOAZ-EA2-A4 F7PZ-EA2-A4

Weld EA2 3,2;4,0

Opo6peHns NPOBOMOK UMK HaNNaBeHHOro MeTanna:

Tunu4Hble CBOWCTBA HanNNaBNEHHOro MeTanna nocne ceapku (6es TO):

Weld EA2 0,07

0,80

1,50 0,50 565 660

+20 81

23

52
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Ma'repuanbl HU3KosMermposaHHbIe U IermpoBaHHbIe A1 CBAPKU

XPOMOMONN6AEHOBbIX TEM/IOYCTOMHYMBBIX CTaNen.

3.1. DnekTpoabl ANA CBapKU XPOMOMOJ/IM6AEHOBBIX TEM/IOYCTONYUBBIX CTaNnen.

o
b
[vs]

Mapka, TMn NOKpPbITUA, OoNUcaHue

Knaccudmkauum

TUNUYHBIE XapaKTepPUCTUKM
HannaeBfeHHOro MeTanna

1 opgoGpeHus Xumuueckuii MexaHuueckue
cocraB, % cBoiicTBa
OK 74.46L AWS A5.5: E7018-A1 C 0,06 | Nocne Tepmoo6paboTku
Mn 0,70 | 605-635°C, 14ac
Tun nokpbITUA — OCHOBHOE [OCT 9467: 2-09M Si 0,30 | o, 470 Mlla
DneKkTpoa, NpeaHasHavyeHHbI A9 CBapKy Kak Ha NepeMeHHOM ToKe, (ycnoBHo) Mo 0,55 | o, 550 MMa
TaK M Ha NOCTOSTHHOM TOKe 06paTHOM MNONSAPHOCTN 06ecneunBaloLLmii P max 0,030 | 6 28%
B HannaBKe CTanb, nernposaHHyto 0,5% Mo, npegHasHavyeHHbIl B S max 0,030 | KCV:

OCHOBHOM [/151 CBapKu Tpy6onNpoBOAOB, COCYAO0B, paboTatoLlwmx nog
naBneHneM, 60iNepoB 1 APYroro TENN03IHEPreTUHEeCKoro 060pyAoBaHMS
13 TennoycToumnBbIx cTanein mapok 15M, T/P1, 16Mo3, W.No 1.5415, 8 MoB
5-4 1 M aHaNOrMYHbIX C MaKCMMasibHOW TeMNepaTypoit aKcnyaTaumm 4o
525°C. INokpbITNE XapakKTepU3yeTCcs NOBbILEHHOM BNaroCTonMKoCTbIO, a
HanMaBEHHbIV METasnN HU3KUM cofepXaHrem anhdy3noHHOro Bogopoaa.
Tok: ™ /=(+)

[NpocTpaHCTBEHHbIE MOMIOXEHUS Npun cBapke: 1, 2, 3, 4, 6

Hanpsi>xxeHne xonoctoro xoaa: 70 B

[ocTynHble Ans 3akasa avameTpsbl: 2,5; 3,15; 4,0 n 5,0 mm

Pexxumbl npokanku: 240-260°C, 2 yaca

50 Ox/cm? npu -20°C

OK 76.18L

Tun NOKpPbITUS — OCHOBHOE

DneKTpopa, NpeaHa3HauYeHHbI ANa CBapKu Ha NePEMEHHOM U MOCTOSIHHOM
TOKE ra3omn/10THbIX NaHenen, TONICTOCTEHHbIX COCYA0B AaB/EHNS,
PEKTUNKALIMOHHBIX KOMOHH, KaTaIMTUYECKNX PeakToOpoB U T.M. 13
Tennoycroiumsbix ctane tuna 1,0...1,25%Cr-0,5%Mo (15XM, 20XM, 20XM/1,
T/P11, T/P12,13 CrMo 4-5, 10 CrMo 5-5, W.No 1.7335 1 1M aHanormyHbix) ¢
MaKcumarnbHol Temnepatypoii akcnnyaTtaumm o 575°C. HannasneHHbIn
MeTa 1 UMeeT BbICOKYIO CONPOTUBNIAEMOCTbIO K 06pa3oBaHuio AeeKToB
TMNa TpeLwmH 1 nop. [aHHble 3NeKTPOAbl MOXHO TakXe NPUMEeHATb ANd
CBapKM KOPHEBbLIX MPOXOA0B TEMNI0YCTONUMNBLIX CTanewn Tuna 2,25%Cr-
1,0%Mo.

Tok:™/=(+/-)

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

Hanpsi>xxeHune xonoctoro xoaa: 70 B

[octynHble onsa 3akasa avameTpebl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

TY 1272-293-
55224353-2022

EN ISO 3580-B:
E5518-1CM H5

AWS A5.5: ES8018-B2

FOCT 9467: 3-09X1M
(ycnoBHo)

HAKC: @ 2,5; 3,15;
4,0 Mm

C 0,054 | NMocne TepMmoo6paboTku
Mn 0,67 | 675-705°C, 1 vac

Si 0,34 | o, 570 MMNa

Cr 1,30 | o, 660 MMa

Mo 0,54 |86 21%

P max 0,025 | KCV:

S max 0,025 | 190 [x/cm? npu +20°C

un-39

Tun NOKpPbLITUS — OCHOBHOE

SneKkTpop, NpeaHasHayYeHHbI ANA CBapKM TOHKOCTEHHbIX N3aenuii n
BbIMNO/THEHNS KOPHEBbLIX MPOXOA0B NPW N3roTOBMEHUM 060PYA0BaHMUSA
1 TPy6ONpPOBOAOB aTOMHbIX 3/1IEKTPOCTaHLMIA, @ TakXe ApYyrMx BUO0B
o6opyaoBaHUSA SHEPreTUYECKOro MalLUMHOCTPOEHNS (KOT/Tbl, COCYAbI U
Op.) 3 NErmpoBaHHbIX TEMMOYCTONUYMBBIX XPOMO-MONMOAEH-BaHaANEBbIX
ctaneit Mmapok 12X1IM®, 14X1TrM®, 15X1IM1P, 20XMDJ1, W.No 1.7715,

15 CrMoV 5-10 1 UM aHanornyHbIX C MakCMMasibHOW TeMNepaTypoit
skcnnyaTtaumm go 565°C.

Tok: = (+)

[NpocTpaHCTBEHHbIE MOMIOXEHUS Npun cBapke: 1, 2, 3, 4, 6

[ocTynHble Ans 3akasa gnameTpbl: 2,5 MM

Pexwumbl npokanku: 350-380°C, 2 yaca

FOCT 9467:
3-09X1MD

TY 1272-164-
55224353-2015

EN ISO 3580-A:
EZ CrMoV1B 2 2 H10

OCT 24.948.01-90

HAKC: @ 2,5 mm

[ocAtomHaasop

C 0,09 | MNocne Tepmoo6paboTku
Mn 0,75 | 720-750°C, 5 vacoB

Si 0,30 | o, 2343 Mra

Cr 1,00 | o, 2490 Mla

Mo 05586 =>16%

\% 0,20 | KCU:

P max 0,030
S max 0,025

>78 Ox/cm? npu +20°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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MaTtepuanbl HU3KONermpoBaHHbIE U NlerMpoBaHHbIe AN CBaPKU
XPOMOMONM6AEHOBbIX TEM/TI0YCTONYUBbIX CTasNen.

Mapka, TMn NoKpbITUA, ONUcaHne

Knaccudmkauum

TUNUYHbIE XapaKTEePUCTUKMN
HannaBneHHoOro Metanna

1 opoGpeHus Xumunueckuii MexaHuueckue
cocraB, % cBoWcTBa
un-20 [OCT 9467: C 0,09 | Nocne Tepmoo6paboTku
THN NOKPITHR — OCHOBHO® 2-09X1IMD Mn 0,75 | 720-750°C, 5 vacoB
DneKTpopa aHanornyHblin LI1-39, Ho npegHasHayYeHHbIA ANg BbINOMHEHUSA Si 030 % 2343 Mra
3anoNHALNX U OGﬂI/ILLOBOHHbI;( NpPoOXoao0B Npu cBapke o6opyaoBaHUs Ty 1272163 cr 1051 0, 2490 Ma
v 55224353-2015 Mo 055|86 >16%

N TPy6ONPOBOAOB aTOMHbIX 3/1EKTPOCTaHLMIA, @ TakXe ApyrMx BUA0B Vv 020 | KCU:

o6opyaoBaHUSA SHEPreTUYECKOro MalLMHOCTPOEHNS (KOT/Tbl, COCYAbI U

Op.) U3 NermpoBaHHbIX TEMNMOYCTONUYMBBLIX XPOMO-MONMOGAEH-BaHaANEBbIX
cranein mapok 12X1M®, 14X1TM®D, 15XTM1D, 20XMDJ1 1 M aHanornyHbIX C
MaKCcuMaribHoM TemnepaTypori akcniyaTtaumm o 565°C.

Tok: = (+)

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

[ocTtynHble gnsa 3akasa anameTpebl: 3,0; 4,0 n 5,0 mm

Pexwumbl npokanku: 350-380°C, 2 vaca

EN ISO 3580-A:
EZ CrMoV1B 2 2 H10

OCT 24.948.01-90

HAKC: @ 3,0; 4,0;
5,0 Mm

P max 0,030
S max 0,025

>78 Ox/cm? npu +20°C

FocAtomHaagsop
OK 76.28L TY 1272-294- C 0,06 | Nocne Tepmoo6paboTku
TVN NOKPBITUS — OCHOBHOE 55224353-2022 Mn 0,75 | 675-705°C, 1 yac
SnekTpopa, npeaHasHayYeHHblin ANs CBapKy Ha NepPeMeHHOM U MOCTOSIHHOM Si 0350, 560Mrla
TOKe MaponeperpeBaTenen, peakTopoB, KOKCOBbIX 6apabaHoB, EN ISO 3580-A: cr 2350, 660Mra
neye, Tpy6, KOMIOHH FM’MAPOKPEKUHIa HedTN U T.M. N3 BbICOKOMPOYHbIX ECrMo2B 4 2 H5 Mo 10018 19%
’ ’ P max 0,025 | KCV:

TennoycroumBbIx cTaner tuna 2,25%Cr-1,0%Mo (10X2M, 10 CrMo 9-10, T/
P22, W.No 1.7380 v M aHanorm4HbIx) C MakCcMmasnibHoW TemnepaTtypom
akcnnyataunmn go 600°C. MeTtann wBa MMeeT BbICOKME nokasaTtesniv
conpoTtnBnsemMocTu BoicokoTemnepatypHoii BogopoaHoi Atake
(HTHA — High Temperature Hydrogen Attack), Hanpumep B KOTOHHax
rMAPOKPEKMHIa, KOrAa Nofd BO3AENCTBMEM BbICOKOIro NapumnanbHOro
NaBneHns BOAOPOAa NPOUCXOANT Pas/iIoXeHNe LLleMeHTUTa B
NepANTHOW CTPYKTYpE CTann, Yto, Kak CrieacTeme, NpUBoOAUT K NoTepun
COMPOTUBISEMOCTM NOM3YYECTU.

Tok:™/=(+/-)

[pocTpaHCTBEHHbIE NOMOXeHUsa nNpu ceapke: 1, 2, 3,4, 6

Hanpsi>xeHune xonoctoro xoaa: 70 B

LocTtynHble gnsa 3akasa avameTpsl: 2,5; 3,15; 4,0 n 5,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

AWS A5.5: E9018-B3

FOCT 9467:
3-09X2M1 (ycnoBHO)

HAKC: @ 2,5; 3,15;
4,0 mm

S max 0,020 | 163 Ox/cm? npu +20°C

OK 76.35P

Tun NoKpbITUSA — OCHOBHOE

SnekTpopa, npeaHasHayYeHHbI AN CBapku COCyA0B, paGoTaloLMX Noa
[aB/IeHNeM, TEXHOMOrMYeCcKMxX Tpy6onpoBOAOB, (DYyTEPOBKM PEeakTopoB,
PEaKTOPHbIX NeYel U T.M., IKCMIYaTUPYIOLNXCS B YCOBUAX CYNbMOUAHON
KOPPO3MU U3 OKASIMHOCTOMKMX TENNOYCTOMUYMBbIX cTanen Tuna 5,0%Cr-
0,5%Mo (15X5M, T/P502, 12 CrMo 19-5, AISI 502, W.No 1.7362 v um
aHanornyHbIX) C MaKCMManbHoOM TemnepaTtypoii akcnayaTauum o 600°C.
Tok: = (+)

[MpocTpaHCTBEHHbIE MOMIOXEHUs nNpu cBapke: 1, 2, 3,4, 6

[ocTynHble Ansa 3akasa gvameTpsbl: 2,5; 3,2; 4,0 mm

Pexxumbl npokanku: 330-370°C, 1 yac

TY 25.93.15-353-
55224353-2024

EN ISO 3580-A:
CrMo5 B 4 2 H5

AWS A5.5: E8018-B6

C 0,078 | MNMocne TepmMoo6paboTKu
Mn 0,82 | 725-755°C, 1vac

Si 0,40 | o, 535Mrla

Cr 5,00 | o, 645 Mla

Mo 055|186 21%

P max 0,025 | KCV:

S max 0,020 | 95 [x/cm? npu +20°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




MaTepMaﬂbl HU3KosMermposaHHbIe U IermpoBaHHbIe A1 CBAPKU E.SAB 2
XPOMOMONN6AEHOBbIX TEM/IOYCTOMHYMBBIX CTaNen. —_—
3.2. npOBOﬂOKVI CnN/TIOWHOro ceyeHua ana ﬂerBOVI CBapPKM B 3alllMTHbIX Fasax n/1aBaAWMMCSH 3/1eKTPpoAOM
XPOMOMO/IMGAEHOBbIX TEM/IOYCTOMYUBbIX CTanen.
Mapka, onucanue Knaccudmkauum n | Xumuueckmii 3aluUTHbIN MexaHu4yeckune
’ opobpeHnsa cocraB, % ras CBOWCTBA
OK AristoRod 13.12A TY 25.93.15-325- C 0,08-0,12 | M21 Mocne TepMoo6paboTkm
HeomeaHeHHasa cBapoyHas Nposonoka ¢ ASC 55224353-2024 gn 853858 (80%Ar +20%CO,) | 675-705°C, 1uac
06paBoTKOli MOBEPXHOCTY, MpeAHasHauYeHHas Ans MbOEONOK r 100 1‘30 o, 490 Mrla
CBapKM B aproHoBoli cMeck M21 ra3onfoTHbIX F82T02§4g—70' Mo O ’45 ;)’65 9, 602 Mra
naHenen, cocyaoB, paboTatowwmx Noa AaBneHnem, Ca-08XICMA ’ p °© m’ N O (’)15 & 22%
PEKTUDUKALIMOHHbBIX KOMOHH, KaTanMTMYeCKUX peakTopoB ( BHo) s max 0’015 KCv: , .
W T.N. U3 TENNOYCTOMUMBBIX CTanei Tuna 1,0...1,25%Cr- YCNIOBHO ax o, 210 Ox/em? npu +20°C
0,5%Mo, Takmx kak15XM, 20XM, 20XM/1, T/P11, T/P12,13 )
CrMo 4-5, 10 CrMo 5-5, W.No 1.7335 1 um aHanorm4Hbix ¢ ZNCIrSMO 1251?52_A'
MaKcuMarnbHoi TemnepaTypori akcnyaTtaumm go 550°C. °
LocTtynHble gnsa 3akasa anameTpbl: 0,8;1,0 n 1,2 mm AWS A5.28:
ER80S-B2Si
HAKC: @ 1,2 mm
Weld CF 90S-B3Si lNposonoka C 0,04-0,12 | M21 MNocne TepMoo6paboTkm
HeomeaHeHHas cBapouHas npososnoka ¢ ASC ZNCIrSMOo?S?52-A Z:n 858(?3;8 (80%Ar +20%CO,) | 675-705°C, 14ac
06paboTKOli NOBEPXHOCTH, NpeaHa3HauYeHHas r 2’30 3’00 S, ;?é%hh/jll-l'lla
o ,30-3, o a
eponepoT pesTenaH, pekropoR, Tower TPYG AWSAS28: | Mo 090120 5 19%
KOKCOBbIX 6apa6aHOB, KONOHH MMAPOKPEKNHra ER90S-B3Si : mai 88;8 KCv: R i
HedTM 1 T.N. U3 TENI0YCTONYMBBIX CTanen Tmna ax®, 75 [ox/em? npn +20°C
2,0...2,5%Cr-1,0%Mo (10X2M, T/P11, T/P22, 10 CrMo
9-10, W.No 1.7380 1 M aHanornyHblx) ¢ MakcumasbHol
TemnepaTypoii skcnnyataumm go 600°C. MeTtann wea
MMeeT BbICOKME MokasaTesiv CONpoTUB/IAEMOCTU
BbicokoTemnepatypHoii BogopogHon Atake (HTHA
— High Temperature Hydrogen Attack), Hanpumep B
KOMOHHAX MMAPOKPEKUHIa, Koraa noj BO3[AencTBreM
BbICOKOI0 NMapuuanbHOro AaBfeHns Boaopoaa
NMPOWCXOAMUT Pa3/IoXKeHUE LIeMEeHTUTa B Nep/IMTHOM
CTPYKType CTanu, Yto, Kak CrecTeme, NpuBOAUT K
noTepu ConpoTUBISEMOCTU NoN3y4yecTy. [oBbIleHHoe
cofep>XaHue KpeMHus B MpoBoJioke obecneymBaeTt
MEHbLUYIO CK/TOHHOCTb HamnMaBf@HHOro MeTanna K
06pa3oBaHmWio MOp B CPABHEHUM C aHANOrMYHbIMU
npoBoiokamu, knaccucunumpyembimm kak ER90S-B3.
[ocTynHble Ans 3akasa gvameTpbl: 1,2 Mm
Weld CF 80S-B6 rlpOBOI'IOKa C max 0,10 M21 MNocne TepMOOﬁpaﬁOTKVI
HeomepaHeHHas ceapouHas nposonoka ¢ ASC ENSSO 21952-B: Zn ?niogég (BO%Ar +20%CO,) | 730-760°C, 1uac
06paboTKOM NOBEPXHOCTU, NPeAHa3HayeHHasa Clr 4 56( 6'00 o, 560 Mrla
[/191 CBAPKU COCYA0B, PAabOTAOWMX MOA AWS A5.28: Mo 0,45:0’65 9, 662 MrMa
naB/IeHNEM, TEXHOOrMYECKMX TPyOONpoOBOAOB, ERSOS—E’;G ’ p m,a 0 (’)15 & 22%
(hyTEPOBKN PEaKTOPOB, PEaKTOPHbIX NeYel 1 T.M., < mai oot I1(8COVJ::DK/CMZ on 20

9KCMyaTUPYIOLLMXCA B YCNOBUAX CyNbMUAHOM KOPPO3Un
13 OKaNIMHOCTOMKNX TEMNMOYCTONYMBBIX CTanemn tmna
5,0%Cr-0,5%Mo (15X5M, T/P502, 12 CrMo 19-5, AISI

502, W.No 1.7362 1 UM aHanormnyHblx) ¢ MakCuMasibHown
TemnepaTtypoin akcnnyataumm ao 600°C.

[ocTtynHble onsa 3akasa gnameTpbl: 1,2 MM

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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MaTtepuanbl HU3KONermpoBaHHbIE U NlerMpoBaHHbIe AN CBaPKU
XPOMOMONM6AEHOBbIX TEM/TI0YCTONYUBbIX CTasNen.

3.3. nF)YTKVI npuncapgoYHble anya ﬂerBOVI CBapKu B 3aliUTHbIX rasax Hen1iaBAWMMCS I/TEKTPOAOM XpOMOMOﬂMﬁneHOBbIX

TEeN/I0yCTONYMBbIX CTaneu.

akcnnyaTtaummn go 600°C.
LoctynHble gnsa 3akasa anameTpbl: 2,0 n 2,4 MM

AWS A5.28: ER80S-B6

HannaBneHHbIn
meTann

EN ISO 21952-B:
W 55 11 5CM

HAKC: @ 2,4 mm

TunuyHele
Knaccudmkauum n Xumunueckui Mexa"'fqec'("e
Mapka, onucaHue cBOWCTBa
ofpo6peHuns cocTaB npyTKa, %
Harn/aB/IeHHOro
MeTanna
OK Tigrod 13.16 A TY 25.93.15-326- C 0,07-0,12 | Mocne
OMe[HeHHbI CBapPOYHbIV MPYTOK, MPUMEHsIeMbIii Mpu CBapke COCY/0B, 55224353-2024 Z:n 8188;8 TePMOOGPaGOTK”
paGoTaloLWMX NoJ AaBEHUEM, Fra30MIOTHbLIX NaHeNe, peKTUhUKALIMOHHbIX ’ ’ 605-635°C, 1uac
= o lNposonoka Cr 1,20-1,50 | ¢ 630 MMMa
KO/OHH, KaTaIMTUYeCKNX PeaKTOPOB U T.M. U3 TEM/I0YCTONYMBLIX CTanem EN ISO 21952-A: Mo 0.40-0.65 |
Tvna 1,0..1,25%Cr-0,5%Mo (15XM, 20XM, 20XMJ1, T/P11, T/P12, 13 CrMo 4-5, s AU o, 706 Mlla
o W Z CrMof1Si P max 0,025 | § 28%
10 CrMo 5-5, W.No 1.7335 1 M aHanornyHbix) ¢ MakCUMasibHOM s max 0,025 | key
Temnepatypoi akcnnyatauun ao 550°C. Ecnuv k nsgenuio npeabaBnsaioTcs ) ! ’ : 5
Tpe6GOoBaHMUS MO CTOWKOCTU K OXPYMUMBAHMIO B NpoLiecce AnnTeNbHOM AWS AS5.28: ER80S-B2 325 [bx/em? npun -20°C
3KCM/lyaTauum, No corfiacoBaHuIo C 3aBOLOM-NPOM3BOANUTENEM .
HannaBneHHbIn
NPYTKW MOFYT NOCTaBASATLCH C rapaHTUPOBaHHbIM hakTopom bpyckaTto MeTann
(10P+5Sb+4Sn+As)x10000/100 He 6onee 15 ppm. .
[ocTynHble ansg 3akasa gunameTpsbl: 1,6; 2,0; 2,4 1 3,2 MM EN 1SO 21952-8:
ynhsie A A peLLE: &8 S80S, W 55 I11CM
HAKC: @ 2,0; 2,4 mm
Weld T 80S-B2V TY 25.93.15-368- C 0,06-0,10 | Mocne
OMefHEHHbI CBapOUHbI NPYTOK, MPUMEHAEMbIA ANS CBapKM 55224353-2025 g:n 01252(?3’88 ;?SP";Z(;?EHFOTK“
,00-0, - , 1yac
ocrazsero |G 100430 | 5 coowin
12XIM®, 14XIT M, 15XIMI®, 20XM®J1, W.No 1.7715, 15 CrMoV 510 uum | =2 08XT CMPA Mo 050-0.70 1 o, 695 MMa
_ _ o (ycroBsHo) \% 0,20-040 | 5 28%
aHa/IorM4YHbIX C MaKCMMasIbHOW TeMnepaTypoi skcnnyartaumm go 565°C. P max 0,020 | Kev:
HocTtynHele ans 3akasa gnametpbl: 2,0 1 2,4 Mm Mposonoka S max 0,010 | 950 .ﬂ)K/CMZ o 0°C
EN ISO 21952-A:
W Z CrMoV1Si
AWS A5.28: ER80S-G
HAKC: @ 2,0; 2,4 mm
OK Tigrod 13.17 A TY 25.93.15-348- C 0,07-0,12 | Mocne
OMe[HEHHbI CBAPOYHbIA NPYTOK, NpeHa3HaUYeHHbI AN CBapKM 55224353-2024 g/lin 8188;8 Tepmooﬁopaﬁon(m
naponeperpeBaTenei, peakTopoB, Neyvei, Tpyo, KOKCOBbIX 6apabaHoB, ’ ’ 675-705°C, 14ac
o = [Nposonoka Cr 2,30-2,70 | 6 692 MMa
KOMOHH MMAPOKPEKMHIa HedTU 1 T.M. U3 TENOYCTOMUMNBLIX CTanen Tmna EN 1SO 21952-A: Mo 090120 |
2,0...2,5%Cr-1,0%Mo (10X2M, T/P11, T/P22, 10 CrMo 9-10, W.No 1.7380 T SN o, 774 Mrla
. _ W Z CrMo2Si P max 0,025 | § 25%
1 MM aHanornyHblX) C MakCMMasibHO TeMnepaTypoit akcnayaTaumm Ao
o S max 0,025 | kcv:
600°C. MeTann wBea nMeeT BbICOKME MoKasaTesin CoONpoTUBASEMOCTU AWS A5.28: ER90S-B3 : R 5
BblcokoTeMnepaTypHoit BogopoaHoii Atake (HTHA — High Temperature e 300 Lx/cm? npu -20°C
Hydrogven Attack), HanpvMep B KONOHHaX rMAPOKPEKUHra, Koraa nog HannasAeHHbIi
BO3AEHCTBMEM BbICOKOrO MapUnanbHoro AaBNeHUs BOAOPOAA Npoucxoaut |
pas3noXeHne LeMeHTUTa B MEPIMTHON CTPYKType CTasnu, YTo, Kak
EN ISO 21952-B:
cnepacTeue, NPMBOAUT K MOTEPU COMPOTUBIAEMOCTU NON3y4vecTu. Ecnm k W 62 11 2C1IM
M3aenunio NpeabsaBNAOTCS TPeGOoBaHUSA MO CTOMKOCTU K OXPYNYMBaHUIO
B npouecce AMTeNbHOM aKCnyaTaummn, Mo CornacoBaHUio ¢ 3aBOAOM-
NPOM3BOAMTENEM MPYTKN MOTYT NOCTaB/ATLCA C rapaHTUPOBaHHbIM HAKC: @ 2,0 mm
thakTopom bpyckaTo (10P+5Sb+4Sn+As)x10000/100 He 6onee 15 ppm.
[octynHble onsa 3akasa anameTpbl: 2,0 n 2,4 Mm
Weld T 80S-B6 TY 25.93.15-354- C max 0,10 | Mocne
OMefHEHHbIM CBapPOUHbIA NMPYTOK, NpeAHa3HauYeHHbIN /19 CBapKU COCY/IOB, 55224353-2025 Zlin 21238;8 TepMOOﬁepaﬁOTKVI
paGoTaloLWMX Moz AaBEHUEM B YCIOBUSAX CyNbOUAHON KOPPO3UY, ’ 730-760°C, 1 vac
o . lNposonoka Cr 4,50-6,00 | ¢ 500 MIMa
hyTEPOBKU PEaKTOPOB, PEaKTOPHbIX Neyelt 1 T.M. U3 OKaIMHOCTOMKNX EN 1SO 21952-A: Mo 045065 | '
Tennoycroiumsbix cTanei tuna 5,0%Cr-0,5%Mo (15X5M, T/P502, 12 CrMo ) ’ ’ ’ o, 570 Mrla
o = W (CrMo5Si) P max 0,015 | § 25%
19-5, W.No 1.7362 1 UM aHanormyHbIx) C MakcumasibHOM TeMnepaTtypoi
S max 0,010 | kcv:

94 [Ox/cm? npu +20°C
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MaTepManbl HU3KosMermposaHHbIe U IermpoBaHHbIe A1 CBAPKU E.SAB 2
XPOMOMONN6AEHOBbIX TEM/IOYCTOMHYMBBIX CTaNen. —_—
TunuyHble
Knaccudmkauum n Xunmunueckui Mexaquecxue
Mapka, onucaHue o cBOWCTBa
opo6peHuns cocTaB npyTka, % T
MeTanna
Weld T 80S-B8 TY 25.93.15-369- C 0,06-0,10 | Mocne
HeoMeaHeHHbIN CBapOUHbIN NPYTOK, NPeAHa3HaYeHHbIA AN CBapKu 55224353-2025 Zlin 8;88;8 TepM006°p860TKI/I
Tpy6, peakTopoB, hyTepPOBOK, NeYeit 1 T.M., paboTaloLmnx Npu BbICOKNX : i 730-760°C, 14ac
. o lposonoka Cr 8,5-10,0 | ¢ 530 MMa
TemnepaTtypax B YC/I0BUAX Cy/bMUAHON KOPPO3UN U3 TEMMOYCTONUNBBIX EN ISO 21952-A: Mo 0.80-120 |
cranei Tuna 9,0%Cr-1,0%Mo (T/P9, X12 CrMo 9-1, W.No 1.7386 1 um : SV o, 615Mra
aHanorn4yHblx) C MakCMMaribHoOM TeMmnepaTypoii akcnnyaTaumm go 635°C W CrMo9 P max 0,020 | & 26%
paryp yaraumn A © | EN1SO 219528 s max 0,010 | kcv-
LoctynHble gnsa 3akasa avameTpbl: 2,0 n 2,4 Mm .
W 9C™ 100 Ox/cm? npu 0°C
AWS A5.28: ER80S-B8
Weld T 90S-B91 TY 25.93.15-355- C 0,07-0,13 | Mocne
HeoMegHeHHbI CBapOUHbIF NPYTOK, NPeAHa3HaueHHbIN ANs CBapKu TpYS 55224353-2025 gn rg?g;gg TepM006opa60n<m
BbICOKOIO [JaBMIeHNs], NapOBbIX KOMMIEKTOPOB, NaponeperpeBaTteneii 1 i 745-775°C, 2 vaca
o ~ MpoBonoka Cr 8,0-10,5 | ¢ 540 MMNa
T.M. N3 BbICOKOMPOYHbIX TEN/I0YCTONYMBBIX cTanen tnna 9,0%Cr-1,0%Mo, T
) EN ISO 21952-A: Mo 0,85-1,20 | ¢ 660 MMMa
nononHuTensHo nervposaHHbix V, Ni n Nb tuna T/P91, X10 CrMoVNb s
- = W (CrMo91) \% 0,15-0,30 | 8 23%
9-1, W.No 1.4903 1 nm aHanorn4yHbIx C MakCMMarsibHOM TeMnepaTypori .
sKcnnyaTauum go 635°C Ni max 0,80 | kcv:
’ . AWS A5.28: Nb 0,02-0,10 | 88 [Ix/cm? npu +20°C
[ocTtynHble onsa 3akasa gnameTpebl: 2,4 MM ER90S-B91 N 0.03-0,07
P max 0,010
HannaBneHHbI S max 0,010
meTtann Mn+Ni max 1,50
EN ISO 21952-B:
W 62 11 9C1MV

HAKC: @ 2,4 mm
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MaTtepuanbl HU3KONermpoBaHHbIE U NlerMpoBaHHbIe AN CBaPKU
XPOMOMONM6AEHOBbIX TEM/TI0YCTONYUBbIX CTasNen.

3.4. I'Ipoaonoxu nopoLluKoBblie Ansd nerBOVI CBapKu NNnaBAlLMMCSH 3/1eKTPpoOAOM XpOMOMOHMGAeHOBbIX Tel'lnoyCTOﬁl-IMBbIX
cTanen.

TunuyHblie cBOMCTBA HanMaBIeHHOro MeTanna
Mapka, TMn HanosHUTens, onucaHne LOLIEEL TS - -
’ ’ 1 ogo6peHus Xumunueckui 3aluTHbIk MexaHu4yeckue
cocrtaB, % ras cBoiicTBa
Dual Shield 8000-B2 EN ISO 17634-B: c 0,06 | c1 Mocne TepMoo6patoTKy
T55T1-1C-1CM-H5 Mn 0,70 (100%CO,) 675-715°C, 1 uac
Tun — pytunosas Sj 0,60 G 593 MMa
PyTnoBas WoOBHasA BCENO3NLMOHHAs (Kpome AWS A5.29: Cr 1,30 G 680 MMa
BEPTUKaNu Ha CNyck) NOPOLLKOBasi MPOBO/IOKA, E81T1-B2C Mo 0,50 GE 229
npegHasHayYeHHas ana CBapku Kak B YNCTOM p max 0,030
yrnekncnote C1, Tak 1 B aproHOBOW CMecK AWS A5.29: S max 0,030
M21, cocynoB, pa6oTatoLmx NOA AaBEHNEM, ES1T1-B2M
PEKTUMKALMOHHBIX KOMIOHH, KaTannMTn4eckmx
PEeaKTopOB, rason/IoTHbIX NaHeNen 1 T.n. n3
TennoycroiumnBbix ctanen tmna 1,0...1,25%Cr-0,5%Mo (’\gél/oAr +20%CO.) gﬁggﬁgcimﬁ(;ipadomm
(15XM, 20XM, 20XMJ1, T/P1, T/P12, 13 CrMo 4-5, 2 ’
10 CrMo 5-5, W.No 1.7335 1 UM aHanornmyHbix) ¢ S 538 mﬂa
MaKCuManbHoOM TemnepaTypor aKCrnyatauumn go gE 264;3 a
550°C. HannaBneHHbIin MeTann otnnvaetcs npeaesbHo °
HU3KMM cogepXaHneM anddy3noHHOro Bogopoaa.
Tok: = (+)
[NpocTpaHCTBEHHbIE NOMOXeHUs nNpu ceapke: 1, 2, 3, 4,
6
[octynHble gnsa 3akasa gnameTpbl: 1,2 Mm
Dual Shield 9000-B3 EN ISO 17634-A: C 0,06 | 1 Mocne
Tun — pymnosan T(CrMo 2)P C1 Mn 0,59 | (100%CO,) TepMoo6paboTku
PyTvnoBas LOBHaA BCENO3ULMOHHAA (Kpome . Si 0.21 675-715°C, Tuac
AWS A5.29: Cr 2,15 o 600 MMa
BEPTUKANN Ha CNycK) MOPOLLKOBas I'IpO?OI'IOKa, E91T1-B3C Mo 105 OT 690 MMa
npegHasHayYeHHas ans CBapku B YNCTOW yrieknciore p max O 630 SE 1%
C1 naponeperpeBaTenei, peaktopos, neyven, 1pyo, S max 0'030 KCV: °
KOKCOBbIX 6apabaHOB, KOMOHH MMAPOKPEKUHIa HehTH ’ :
1 T.N. U3 TEN/IOYCTOMUMBLIX CTaneii Tuna 2,0...2,5%Cr- 80 [ix/cm? npu +20°C
1,0%Mo (10X2M, T/P11, T/P22, 10 CrMo 9-10, W.No 1.7380
1 MM @HanornyHbIX) C MakCMMasibHOM TemnepaTypoii
3Kcnnyataummn o 600°C. B HannasneHHOM MeTanne
rapaHTMpyeTcs copepxkanve angy3noHHOro
BoAopoza He 6onee 8 Mn/100 r HannaBneHHOro
meTanna.
Tok: = (+)
[NpocTpaHCTBEHHbIE NOMOXEHMA NMpu cBapke: 1, 2, 3, 4,
6
[octynHble gnsa 3akasa gnameTpebl: 1,2 Mm
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Ma'repuanbl HU3KosMermposaHHbIe U IermpoBaHHbIe A1 CBAPKU ﬁ
XPOMOMONN6AEHOBbIX TEM/IOYCTOMHYMBBIX CTaNen. —_—
3.5. dnrockl 1 NPOBOIOKU A1 AYrOBOW CBapKu noA ¢h/1tocoM XpOMOMONUGAeHOBbIX TEM/I0YCTONYMBbIX CTaNen.
Knaccudumkauumn Xumunueckuin
MapKa n onucaHue
1 opo6peHusa cocrtaB, %
Weld EA2 TY 1227-304-55224353- | C 0,07-0,15
2023 Mn  0,95-1,30
OMe,ClHeHHaH cBapo4Had NpoBOJIOKa, ermpoBaHHada 0,5% Mo, KOTOpad TakXXe MOXeT NMPUMeHATbCA Si 0.05-0 20
AN CBapKun Cocyaos, pa6o1’a+ou.w1>< noa gasneHuewm, 60W‘IepOB N Opyroro TensiosHepretn4eckoro EN ISO 14171-A: S2Mo Mo 0,45—0,65

o60opyaoBaHMS U3 TeMNNOYCTOMUYMBLIX CcTanel mapok 15M, T/P1, 16Mo3, W.No 1.5415, 8 MoB 5-4.
[ocTtynHble onsa 3akasa anameTpsbl: 2,5; 3,2 n 4,0 mm

AWS A5.23: EA2

HAKC: @ 3.2; 4.0 mm

P max 0,025
S max 0,025

Weld EB2

EN ISO 24598-B: SUICM

OmepgHeHHas cBapo4Has NpoBooka, nernposarHas 1,4% Cr n 0,5% Mo, npegHasHadeHHas ons
CBapKu COCyAoB, pabGoTatlolmMX Nnoa AaBNeHMeM, ra3onIoTHbIX NaHenei, PeKTUUKaunoHHbIX
KOJTOHH, KaTalIMTUYeCKNX peakTopoB U T.M. U3 Tens1oyctonumsbix ctanen tmna 1,0...1,25%Cr-0,5%Mo
(15XM, 20XM, 20XM/1, T/P11, T/P12, 13 CrMo 4-5, 10 CrMo 5-5, W.No 1.7335 1 nm aHanorunyHbix).
LocTtynHble gnsa 3akasa anameTpsbl: 2,0; 2,5; 3,2 n 4,0 mm

AWS A5.23: EB2

C 0,10-0,4
Mn 0,60-0,80
Si 0,10-0,25
Cr 1,35-1,55
Mo  0,50-0,60

P max 0,015
S max 0,010

Weld EB3

EN ISO 24598-B:

OmMepgHeHHasi cBapoYHas NpoBooKa, nernposaHHas 2,6% Cr n 1,0% Mo, npeaHasHayeHHasd

O/ CBapKW NaponeperpeBaTesneii, peakTopos, neyei, Tpy6, KOKCOBbIX 6apabaHOB, KOIOHH
rMAPOKPEKNHIa HePTN U T.M. U3 TeNIoyCToNYMBLIX cTanei Tmna 2,0...2,5%Cr-1,0%Mo (10X2M, T/P11,
T/P22,10 CrMo 9-10, W.No 1.7380 1 nm aHanorun4yHbix).

[ocTtynHble onsa 3akasa anameTpebl: 2,0; 2,5; 3,2 n 4,0 mm

SU2C1M

AWS A5.23: EB3

C 0,08-0,12
Mn 0,50-0,70
Si 0,06-0,20
Cr 2,50-2,70
Mo 0,95-1,00

P max 0,015
S max 0,010

OK Flux 10.62P

W HU3KONErnpoBaHHbIX cTaneli» Ha cTp. 33

OnucaHune 1 xapaktepucTuku pntoca cm. B pasgene 1.5. «Patockl M TPOBONOKM ANS AyroBOV CBapKM NOA (h1K0COM YriepoancCTbIX

TY 5929-004-55224353-2004

PekomeHgyemble covetanusa OK Flux 10.62P/npoBonoka

Knaccudmkaumnm:
Mapka lNMposonoka HannaeneHHbIn meTann
IIPOEOZIOKM EN ISO 24598-A EN ISO 24598-B AWS A 5.23 AWS A 5.23/5.23M
Weld EA2 S S Mo — EA2 F8A6-EA2-A2 F8P6-EA2-A2
Weld EB2 — SUICM EB2 — F8P2-EB2-B2
Weld EB3 — SU2C1M EB3 — F8P2-EB3-B3
Opo6peHus NPOBO/IOK UMW Han/aBeHHOro MeTanna:
MpoBonoka/HannaeBneHHbI MeTann
Mapka npoBonoku
HAKC (auamertpbl) Fasnpom WHTeprascept TpaHcHedTb LIHUUTC BHUWXT PMPC
Weld EA2 3,2;4,0
Weld EB2
Weld EB3
TunuyHble cBoCTBa HaNNaBfIeHHOro MeTanna nocne ceapku (6es TO):
MpoBonoka/HannaBneHHbI MeTann
Mapka npoBonoku XuMunyeckui coctae MexaHu4yeckue cBoncTBa
© Si Mn @y Mo o, [MMa] o, [Ma] 6 [%] T[°C] KCV [Ox/cm?]
Bes TO
+20 175
-20 100
500 580 25
-40 75
-51 56
Weld EA2 0,07 0,22 1,00 — 0,50
Mocne TO 605-635°C, 1uyac
+20 175
-20 94
480 580 25
-40 69
-51 50
Mocne TO 675-705°C, 1 4ac
Weld EB2 on 0,20 0,70 1,30 0,5 +20 350
530 615 25
-20 230
Mocne TO 675-705°C, 1 4ac
Weld EB3 0,08 0,18 0,70 2,30 1,0
560 630 22 +20 100

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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MaTepMaﬂbl HU3KosnernmposaHHbIe U IermpoBaHHbIe A1 CBAPKU

XpoOoMOMOn MéaeHoBbIX Tel'lﬂoyCTOﬁ‘-IMBbIX cTanemn.

OK Flux 10.81P

1 HU3KOMErMpPOBaHHbIX CTanei» Ha cTp. 38

Ter/I0yCTONYNBbIX CTA/IEN

Knaccudmkaumm:

OnwucaHne U xapakTepucTUKK thitoca cM. B pasaene 1.5. «Dtockl v NPOBOIOKYW AN AyrOBOW CBapKyM NOA (h/IlOCOM yrepoaAnCTbIX

Mpumeuanune: KombuHauyms OK Flux 10.81P+Weld EB2 pekomeH[oOBAHQ TO/bKO A/151 CBAPKM A30M/I0THLIX MAHesnein n3

TY 5929-066-55224353-2009

Weld EB2 - SUICM EB2

— FOPZ-EB2-G

Opo6peHuns NPOBOMOK UK HaNNaB/IeHHOro MeTanna:

Weld EB2

TunuuyHble cBOWCTBa HanMaB/IEHHOrO MeTassia nocne ceapku (6e3s TO):

Weld EB2 0,08 0,80 1,50 1,10 0,5

Bes TO

630 720

20 +20 34

CBAPOYHbIE MATEPNATJTbI

. KATAJIOI NMPOAOYKLNA



CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cTanen E.SAB 2
M XXeNe3HO-HUKeNeBbIX Cn/1aBoB. a—
4.1. dnekTpoabl HA OCHOBE BbICOKO/IErMPOBaHHbIX CTanen.
4.1.1. SnekTpoabl A1 CBapPKN BbICOKO/IErMPOBaHHbIX ayCTEHUTHbIX KOPPO3MOHHOCTOMKUX CTanemn
TunuyHble XapaKTepUucTtuku
Knaccmpuxauuu HannaB/1IeHHOro MeTtasizia
MapKa, TUN HaMNoJZIHUTeNA, onMcaHune 6
MIORGUREHWE Xumunueckuii MexaHuyeckue
cocrTasB, % CBOWCTBA
03/1-8 rOCT 10052-75: c 0,06 | o, 440 MMa
3-07X20H9 Mn 1,50 | o 645 MMa
Tvn MOKpPbITUA — OCHOBHOE Sj 075 6E 38%
DneKkTpopa ANns PyYHOW 31eKTPOoAyroBOl CBapKKU CTanei ayCTeEHUTHOro TY 1273-203- c 2(') 0 .
Knacca Mapok 08X18H10, 08X18H10T, 12X18H9, 12X18HIT, 12X18H10T 552243532018 Nir o5 KCv: o0
nnmn I'IO,CI,OGHbIX, KOorga K CBapHbIM CoOeNHEHNAM He npebaBndaoTCA =] max O 0?;0 180 ,D,)K/CM2 npu 2O°C
XeCTKMe TpeGoBaHUS CTOMKOCTU K MEXKPUCTaIIUTHO KOPPO3UU. EN ISO 3581-A: s max 0.020 100 QX/CM npu -60°C
CTOIKOCTb HannaB/AeHHOro MeTanna K Me)KKpVICTaﬂﬂl/ITHOVI KOPpPOo3un He E199HB22 . ’ KCU:

pernameHtupyetcs. CogepxxaHue hepputHoi gasbl B HannaBieHHOM
MeTannie coctoaHumn coctaenseT 2...8% (pacyeTHoe no WRC-92 — FN 3-14).
Tok: = (+)

MpocTpaHCTBEHHbIE NOMOXeEHUS Npu cBapke: 1, 2, 3, 4, 6

[ocTtynHble aonsa 3akasa gnameTpsl: 2,5; 3,0; 4,0 1 5,0 Mm

Pexwumbl npokanku: 330-350°C, 1-2 vaca

FOCT P NCO 3581-A:
E199HB22

AWS Ab5.4: E308H-15

HAKC: @ 3.00; 4.0 mm

205 Ox/cm? npu +20°C

OK 61.30P

Tun nokpbITUS — pyTUIOBOE

PyTnnoBbii anekTpoa POCCMICKOro Npon3BoAcTBa OOLLETEXHNYECKOrO
Ha3Ha4YeHns ¢ NpeaenbHO HU3KUM COAepXaHneM yrnepoaa B
HannaBNEeHHOM MeTanne, NpefAHa3HaYeHHbIN ANS CBapKu BO BCEX
NPOCTPaHCTBEHHbIX MOMOXEHUSAX, KDOME BEPTMKANN Ha CryCK, U3aenui,
3KCMNyaTUPYIOLLMXCA BO BNaXHbIX cpefax npu remnepatypax go 350°C
13 ayCTEHUTHbIX XPOMOHUKeneBbix ctanei Tuna 18% Cr/10% Ni ¢ Hu3kum
copepXxaHunem yrnepopa, Taknx kak 03X18H10, AISI 304L n um Nofo6HbIX,
KOr[a K MeTansy wea nNpeabsaBIsioTCS XeCcTkne Tpe6oBaHNsA Mo CTOMKOCTM
K MEXKPUCTaNIMTHON KOPPO3uK. Npn 3TOM HannaBNEeHHbI MeTan/ CToek
K 06pa30BaHMIoO OKanuHbl Npu TeMnepatypax akcnayataummn go 800°C.
JaHHble 31eKTPoAbl MOXHO NPUMEHATL ANA CBapKW CTabUIN3UPOBAaHHbIX
KOPPO3MOHHOCTOMKNX XPOMOHUMKENEeBbIX cTanei mapok 12X18H10T,
ASTM: 321, 347 1 UM NOAOGHbIX, SKCM/TYaTUPYIOLLMXCHA B CyXUX Fra30BbIX
cpepfax, He cofepKallmx CEPHUCTbIX ra30B, NpKU TemMnepaTtypax Ao

750°C, 3a uckntoyeHnem cnyyaes, korga Heobxogmmo obecneyntb
COMPOTUBISEMOCTb MON3YYECTN NPU TeMNepaTypax aKCnyaTaumm Bbille
450°C. DneKTpopa TakxXe MOXeT NPUMEHATLCS ANA CBapKW (heppUTHbIX U
hepprTPO-MapTEHCUTHBIX BbICOKONIErMPOBaHHbIX KOPPO3NOHHOCTONKNX
cTtanen 6e3 nocneaytoLleii TepMmnyeckon o6paboTkm, korga He Tpebyetcs
MOEHTUYHOCTb MUKPOCTPYKTYP LUBa M OCHOBHOrO MeTanna. bnarogaps
OTCYTCTBUIO MONNOGAEHA, HAaMNABIEHHbIA MeTann CToek TPaHCNacCUBHOM
KOPPO3UUN B CUMBHBIX OKUCIUTENBHbBIX CPeAax, TakMX Kak a3oTHas
KUCNoTa. DNeKTpoa XxapakTepusyeTcs Be/IMKOMENHbIMU CBAPOYHO-
TEXHOIOrMYECKMMM CBOCTBAMW, MUHUMa bHbIM KOIMYECTBOM OpbI3r U
OT/INYHOW OTAENSAEMOCTbIO LW1aKa, Nerkum NOBTOPHLIM 3aXWUraHuem ayru.
CopepxaHue heppuTHOR hasbl B Han1aBNeHHOM MeTanne coctaBnsaet
okono 1,7..5,6% (pacueTtHoe no gnarpamme [e Slourn — FN 3-10, TunnyHoe
FN=5). MexnpoxogHyto TemnepaTtypy peKoMeHayeTCs BblAep>XnBaTb He
Bbiwe 150°C.

Tok: ™ /=(+)

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

Hanpsi>xxeHne xonoctoro xoaa: 50 B

[ocTtynHble onsa 3akasa anameTpbl: 2,5 1 3,2 mm

Pexxumbl npokanku: 330-370°C, 1 yac

TY 25.93.15-312-
55224353-2023

EN ISO 3581-A:
E199LR12

FOCT P NCO 3581-A:
E199LR12

AWS A5.4: E308L-17

HAKC: @ 2,5; 3,2 mm

C max 0,034

Mn 0,72
Si 0,82
Cr 191
Ni 9,8
N max 0,15

P max 0,030
S max 0,020

o, 390 MrMa

o, 565 Mrla

&5 48%

KCV:

160 Ox/cm? npu +20°C
70 Ox/cm? npu -60°C

OK 61.63

Tun nokpbITUS — pyTUNIOBOE

OneKTpopa o6LLEeTEXHNYECKOro Ha3HAYEeHNSA UMMOPTHOrO NPON3BOACTBA,
CXOXMiA MO CBOUM XapaKTePUCTUKAM U UAEHTUYHBIA MO Ha3HaYEeHUIO
anekTpoay OK 61.30P. Copep>xaHune hepputHoli hasbl B HannaBlIeHHOM
meTanne cocrtasnset okono 1,5..5% (pacyetHoe no WRC-92 — FN

3-8, TunnyHoe FN=5). MexxnpoxogHyto TemnepaTtypy pekomeHayeTcs
BblAepXunBaTb He Bbilwe 150°C.

Tok: ™ /=(+)

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

Hanps>xeHne xonoctoro xoana: 70 B

[ocTtynHble gna 3akasa anameTpsbl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

TY 1273-283-
55224353-2022

EN ISO 3581-A:
E199LR12

AWS A5.4: E308L-16

HAKC: @ 2,5; 3,15;
4,0 Mmm

C 0,025
Mn 0,65
Si 0,85
Cr 19,0
Ni 10,0

P max 0,035
S max 0,020

o, 470 MMa

o, 610 Mla

& 42%

KCV:

125 Ox/cm? npu +20°C
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

Mapka, TMn HanonHuTens, onucaHve

Knaccudmkaummn

TunuYHbIe XapaKTepPUCTUKU
Hannae/fieHHOro metanna

1 opoGpeHus Xumunueckuii MexaHuyeckue
cocTaB, % CBOWCTBA

ESAB 304B TY 1273-284- C 0,03 | o, 450 Mrla
55224353-2022 Mn 1,50 | o 570 MlMa

Tun NOKpbITUS — OCHOBHOE Si 0.40 8" 40%

DNneKTpon ¢ OCHOBHOW 06Ma3Koi pekoMeHayeTCs A1 CBapku EN ISO 3581-A: Cr 19.0 | Kev:

TOJ/ICTOCTEHHbIX 1 OCOG0 OTBETCTBEHHbIX U3AE/NIA U3 @YCTEHUTHBIX . ’ ’ , N

XpPOMOHMKeneBbIx cTanei mapok 03X18H10, ASTM: 304L 1 nm Noao6HbIX, E199LB22 EI max O 2&8 37 [ixi/em? npu -196°C

3KCMNyaTUPYOLLMXCA Npu TemnepaTtypax ot -196 go +350°C, korga K AWS A5.4: E308L-15 s max 0’030

MeTanny WBa NPeabaBNATCS XeCTKMe TpeboBaHUA No CTOMKOCTU K ’

MEXKPUCTAN/IMTHON KOPPO3UU, YNCTOTE HaMIaB/IEHHOrO MeTania u

€ero nacTMYeckM xapakTepucTnkam npu KpMoreHHbIX TeMneparypax. HAKC: @ 2,5; 3,15;

[aHHble 31eKTPoabl MOXHO NPUMEHATbL ANS CBapKW CTabUIN3UPOBaHHbIX 4,0 Mmm

KOPPO3MOHHOCTOMKNX XPOMOHUKEeNeBbIX cTaneit mapok 12X18H10T, AlSI

321, 347 v UM NOJOOHbIX, 38 UCKTIOYEHNEM C/lyYaeB, KOorga Heo6xoanmMo

obecneynTb CONPOTUBIAEMOCTb MON3YHECTH NPU NOBbILLEHHbIX

TemMnepaTtypax akcrnayataumun. BenvkonenHble CBapOYHO-TEXHOIOMMYECKMEe

XapakTePUCTUKN 31eKTPOoAa B COYETaHNN B ObICTPOTBEPAEIOLLMM LLIAKOM

NO3BONAIOT 4OCTATOYHO NPOCTO BbINO/IHATL CBAPKY HEMOBOPOTHOMO

CTblka TPy6ONpoBoOAa C KaYECTBEHHbIM (hOPMUPOBaAHNEM OOPATHOIrO

Basvka. HannaeBneHHbIii MeTann CToek K BNaXHOW KOPPOo3un, a Takxe

K BO3AENCTBUIO CUMbHBIX OKUCAUTENEN, TaKMX KaK a30THasA K1cnoTa.

CopepxaHune heppuTHOI hasbl B Han1aBIeHHOM MeTasifie COCTOAHUU

coctaBnsiet okono 1,0...4,5% (pacuetHoe no WRC-92 — FN 2-8).

Tok: = (+)

[NpocTpaHCTBEHHbIE MNOMOXEeHUs nNpu cBapke: 1, 2, 3, 4, 6

[ocTtynHble ona 3akasa anameTpebl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

L1 [OCT 10052-75: C 0,08 | o, 500 Mrla
3-08X20H9I2b Mn 1,80 | o, 690 MMa

Tun NOKpPbLITUS — OCHOBHOE Si 0.70 s 32%

OneKTpopa o6LEeTEXHNYECKOro Ha3HaYeHNA NpeAHa3HayYeH Ana cBapku TY 1273-161- Cr 20,0 | KCv:

OTBETCTBEHHbIX U30ENNI U3 aYCTEHUTHBIX XPOMOHWUKENEBBIX CTane Mapok ) } 5 R

Tuna OBXIBHI0, 08XISHIOT, 12X18H9, 12XI8HOT, 12X18H10T, 08X18H12B, | 0224032018 m’b 1%3 ngug’”c“ npu +20°C

12X18H12T, ASTM: 321, 347 1 M NOAOGHbIX, 3KCM/TyaTUPYIOLLMXCHA Npn EN ISO 3581-A: p max O 630 135 ﬁx/cmz Hou 420°C

Temnepatypax go 400°C, korga K MeTasily CBapHOro LBa npeabaBisaoTcs EZ199NbB22 s max 0’020 P

TpeboBaHUA CTOMKOCTU K MEXKPUCTANI/IMTHON KOPPO3uK. HannaBneHHbIi ’

MeTan He MMeeT CK/TOHHOCTU K MEXKPUCTA/I/IMTHON KOPPO3UKN: METOS, FOCT P MICO 3581-A:

AMY, makcumManbHO gonyctnmas rinybuHa paspyLlleHns 3epeH He 6onee 30 EZ199NbB22

MKM. CBapKa BbINOMHAETCS BannMkamu LUMPUHOWN He 6oMee Tpex AMaMeTpoB

3MEKTPOAHOr0 CTEPXHSA. BCce KpaTepbl 4O/MKHbI 3aN1aBNATbCA YaCcTbIMU HAKC: @ 3,0; 4,0 mm

KOPOTKMMM 3aMblkaHnAMK anekTpoda. CoaepxaHve heppuTHoOn dasbl B

HannaB/IeHHOM MeTasifie CoOCToAHuKM coctaBnseT 2...10% (pacyeTHoe no ocAtomHagsop

WRC-92 — FN 3-18).

Tok: = (+)

[pocTpaHCTBEHHbIE NOMOXeHUsa nNpu ceapke: 1, 2, 3,4, 6

[ocTtynHble ona 3akasa gnametpsl: 2,5; 3,0; 4,0 1 5,0 mm

Pexxumbl npokanku: 330-350°C, 1-2 yaca

OK 61.80 TY 1273-108- C max 0,08 | o 500 Mla
55224353-20M Mn 0,65 | o 630 Mrla

Tun nokpbITUS — pyTUIoBOe Si 090 | & 35%

OneKTpoa o6LEeTEXHNYECKOro Ha3HaYeHUA AN19 CBapKy BO BCEX AWS A5.4: E347-16 Cr 19.8 | Kcv:

NPOCTPaHCTBEHHbIX MOMOXEHUAX, KDOME BEPTUKAIN Ha CMNyCK, n3aenuii } ) .

13 KapounaoCcTabuNN3npPoBaHHbIX ayCTEHUTHBLIX XPOMOHWUKENEBbIX CTanem HAKC: @ 2,5; 3,15; Elb+Ta O%g 75 Iox/cm? npu +20°C

mMapok 12X18H9T, 12X18H10T, 1.4550, 1.4912, ASTM: 321, 347 n um 4,0 Mmm p max O 640

noAo6HbIX, KOrAa K MeTanny WBea NpeAbsaBAAOTCA XecTkne TpeboBanns s max 01030

MO CTOMKOCTU K MEXKPUCTAN/IUTHOM KOPPO3un. HannaBneHHbIn MeTann
coxpaHseT BbICOKYIO cTolikocTb K MKK 1 K BbiCOKOTEMMNepaTypHOMY
OXPYNYMBAHUIO NMPW SKCMyaTaLmn BO BNaxXHbIX cpeaax npu remnepartypax
no 400°C, a TakxXe CTOMKOCTb K MUHTEHCMBHOMY 06pa30oBaHuIo

OoKasnuHbl Npu Temnepatypax Ao 800°C. DnekTpoa xapakTepusyeTtcs
BEINMKONEMHBLIMW CBAPOYHO-TEXHONOMMYECKUMU XapaKTepUCTukamu,
MUHWUMasbHBIM KOSTMYECTBOM OpPbI3T 1 OT/IMYHOW OTAENAEMOCTBIO LUaKa.
CopepxaHue heppuTHOR hasbl B HanlaBNeHHOM MeTasnne coctaBnsaeT
0Kono 2...6% (pacyeTHoe no WRC-92 — FN 3-10, TunuyHoe FN=5).
MexxnpoxoaHyto TemnepaTypy PeKOMeHAYeTCH BblAEPXnNBaTb He Bbille
150°C.

Tok: ™ /=(+)

[MpocTpaHCTBEHHbIE NOMOXEeHUs nNpu ceapke: 1, 2, 3,4, 6

HanpsxeHune xonoctoro xoaa: 70 B

Bbinyckaemble gnameTtpsbl: 2,5; 3,15 1 4,0 MM

Pexxumbl npokanku: 240-260°C, 2 vaca

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

Mapka, TMn HanonHuTens, onucaHve

Knaccudmkaummn

TunUYHbIe XapaKTepPUCTUKU
HannaeB/nieéHHoOro Metanna

1 opoGpenus Xumnueckuii MexaHunueckue
cocTaB, % cBOWMCTBA

3A 400/10Y [OCT 10052-75: C 0,06 | o, 430 Mrla
2-07X1I9HNM3IM 20 Mn 2,20 | o. 610 MMa

Tun NOKpPbITUS — OCHOBHOE Si 0.35 5" 38%

OneKTpoa NpeAHasHayveH ans cBapkn o6opyaoBaHns us TY 1273-159- cr 182 | kev:

KOPPO3MOHHOCTOMKNX CTanun ayCTEHUTHOro Kriacca mapok 08X18H10T, R ; ’ : 5 o

08X18H10T-B/], 12X18H10T, 08XI8H12T, 08XI8H13M2T, 10X17H13M2T, 55224353-2015 ,'\\',I'o ;()7’2 |1(4(§)UJ'J)K/ cu? npu +20°C

10X17H13M3T, X18H22B2T2, ASTM: 318, 321, 347 1 nm noao6HbIX OCT 5P.9370-2011 Vv 0’50 155 ﬁx/ M2 npu +20°C

paboTatoLmnX B XNOKUX arPeCcCUBHbIX HEOKNCINTENBbHbBIX Cpeaax npu p max O 0'30 ¢ P

Temnepatype go 350°C He noaBepratoLlerocs TepmoobpaboTke nocne s max 0’025

CBapKu, a Takxe A9 HanaBkn BTOPOro CNos Ha MOBEPXHOCTb naaenuii ’

W3 CTann NepP/IMTHOrO K/acca, KOraa K CBapoYHbIM COeANMHEHNAM

npeabaABAATCA TPeOOBAHUA CTOMKOCTM MPOTUB MEXKPUCTAN/IUTHON U

NUTTUHIOBOI KOPPO3uUW. HannaBneHHbIi MeTan/l He UMEET CK/TOHHOCTU K

MEXKPUCTaNINTHON Koppo3uu: metog AMY, MmakcnumanbHO gonyctumas

rny6bviHa paspyLueHus 3epeH He 6onee 30 Mkm. CogepxxaHue heppuUTHOR

(hasbl B HannaBneHHOM MeTannie coctaBnseT 2...8% (pacyeTHoe no WRC-

92 — FN 3-14).

Tok: = (+)

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

[ocTynHble Ans 3akasa gnameTpsbl: 3,0 n 4,0 Mm ocAtomHagsop

Pexxumbl npokanku: 120-150°C, 2=2,5 vaca

3A 400/10T [OCT 10052-75: C max 0,10 | o, 440 MMa
3-07X1I9HNM3IM 20 Mn 2,20 | o. 620MMa

Tun NOKpPbITUS — OCHOBHOE Si 0.35 s 39%

DneKTpof No CBOMM CBOMCTBaM aHanornyeH A 400/10Y, ogHako, TY 1273-158- Cr 182 | kev:

6naropgapst fo6aBkn B 06Ma3Ky HEGO0NbLLOro KoNn4yecTa pytunia ~ : ’ i 5 .

(OCT5P.9370 otHocuT nokpbiTne DA-400/10T K pyTMNOBO-OCHOBHOMY), 55224353-2015 l,\\llllo ;O7§ :<3(:5UFIX/CM npn +20°C

o6napaet 60/1ee BbICOKMMU CBAPOYHO-TEXHOMOTMHECKUMU . | : .

XapakTepucTnkamm, Heo6XoANMbIMU MPU BbINOMIHEHUN HaMNNaBKn OCT 5P.9370-20T \F{ max O%gg 155 Lbx/em® npu +20°C

aHTUKOPPO3UOHHbBIX C/IOEB COCY0B, N3roTaBMBAEMbIX U3 ABYXC/TORHbIX IocATomHapsop S max 0’025

cTanen B HWXHeM nonoxeHun. CogepxaHve heppuTHoi dasbl B ’

HannaBneHHOM MeTanne coctasnseT 2...8% (pacyeTtHoe no WRC-92 — FN

3-14).

Tok: = (+)

[pocTpaHCTBEHHbIE MNOMOXeHUs nNpu cBapke: 1, 2, 3, 4, 6

HocTtynHble gnqa 3akasa anameTpsbl: 3,0 n 4,0 mm

Pexxumbl npokanku: 120-150°C, 2=2,5 vaca

OK 63.63 TY 1273-287- C max 0,03 | o, 500 Mla
55224353-2022 Mn 0,60 | o. 580 Mla

Tun nokpbITUS — pyTUIOBOE Si 085| &8 40%

SNeKTpopa 06LLEeTEXHNYECKOro HasHa4YeHUs, NPUMEHAeMbIn Ana EN ISO 3581-B: Cr 183 | kev:

CBapKu BO BCEX MPOCTPAHCTBEHHbIX MOMOXEHUAX, KOOME BEPTUKANN Ha R } 5 .

CnycK, U3aenuni, paboTatoWwmnx B KOHTaKTe C XUAKUMU arpecCcuBHbIMU ES316L-16 ulo %g 65 Mbx/em® npu +20°C

HEeOKMNCIMTENbHbIMK cpefamu nNpu Temnepatype o 350°C us AWS AB.4: E316L-17 p max O 03'5

KOPPO3MOHHOCTOMKNX XPOMOHMKENEBBIX 1 XPOMOHNKENBbMOMMOAEHOBBIX s max 0:020

cranei mapok 03X18H10, 08X18H10T, 02X17H11M2, 08X17H13M2T,
10X17H13M3T, 1.4401, 1.4404, 1.4435, 14436, 1.4571, ASTM: 316, 316L,
316LN, 316H, 316Ti 1 M Nogo6HbIX, KOrAa K MeTany wea npeabaBAsoTCs
XeCTKne TpeboBaHUs MO CTOMKOCTU K MEXKPUCTANIMTHOM N MUTTUHIOBOW
KOPPO31KN. DNEKTPOa TakXKe MOXET NMPUMEHATLCS A5 CBapKN (heppPUTHBIX
1 heppuUTPO-MapPTEHCUTHBIX BbICOKOIEMMPOBaHHbIX KOPPO3UOHHOCTORKNX
cTtanen 6e3 nocnepytoLleli TepMmmyeckon o6paboTkm, Korga He TpebyeTcs
VAEHTUYHOCTb MUKPOCTPYKTYP LLBa M OCHOBHOIO MeTasnna. dnekTpos
XapakTepu3yeTcs BE/TMKOMENHBbIMU CBAPOYHO-TEXHOMOMMYECKMMU
CBOWCTBaMU, MMHWMasbHbIM KOMTMYECTBOM OPbI3r Y OT/IMYHOWN
OTAENSEMOCTbIO LW1aKa, TEerkUM MOBTOPHbIM 3aXWUraHUeM ayru.
CopepxaHue cheppuTHON hasbl B Han1aBNeHHOM MeTanne coctaBnsaet
okono 1,5..5% (pacuetHoe no WRC-92 — FN 3-8).

Tok: ™ /=(+)

[MpocTpaHCTBEHHbIE MOMIOXEHUs nNpu cBapke: 1, 2, 3,4, 6

Hanps>xeHne xonoctoro xoaa: 70 B

[ocTynHble Ans 3akasa gnameTpsbl: 2,5; 3,15 n 4,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

FOCT 10052-75:
3-02X20H14I2M2
(ycnoBHo)

HAKC: @ 2,5; 3,15;
4,0 mm

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

Mapka, TMn HanonHuTens, onucaHve

TUNUYHbIE XapaKTEPUCTUKHU

Knaccudukaumm HannaeneHHOro Metanna

¥ opoGpeHus Xumunueckuii MexaHuueckune
cocraB, % CBOWCTBA
ESAB 316B TY 25.93.15-319- C 0,03 | o, 460 Mlla
55224353-2023 Mn 1,20 | o 560 Mla
Tun NOKpPbITUA — OCHOBHOE Si 0,30 65 45%
DneKTpoa peKOMEHAYETCA ANS CBaPKWU U3AENMUIA C TONLWNHOM AWS A5.4: E316L-15 Cr 18.0 | Kev:
cTeHkn 6onee 20 MM 1 Apyrnx 0co60 OTBETCTBEHHbIX Ni 12’ 11 69 ,D.,)K/CMZ fpn -125°C
KOHCTPYKLMI paboTaloLLMX B KOHTAKTE C XXMAKUMU arpecCUBHbIMU FOCT 10052-75: Mo 2 6
HeoKMUCcMTeNbHbIMK cpedamun nNpu Temnepatype Ao 350°C, B Tom 3-02X20H14r2M2 p max O 03'0
yuncrie paboTaloLLmX B KOHTaKTe C MOPCKOM BOAOW, @ TakxXe nsgennin (yCrI0BHO) S max 01025
SKCMNYaTUPYIOLLUMXCS NMPU KPUTUYECKUN HUSKUX TeMnepaTypax ns
ayCTEHUTHbIX XPOMOHUKENEBbIX M XPOMOHNeNnbMonnéaeHoBbix ctanein | HAKC: @ 2,5; 3,15;
Mapok 03X18H10, 08X18H10T, 02X17H11M2, 08X17H13M2T, 1.4401, 4,0 Mm

1.4404,1.4435, 1.4436, 1.4571, ASTM: 304L, 316L, 321 1 UM NoAOOHbIX.
HannaBneHHbIN MeTann otBeYyaeT cambIM XECTKMM TpeboBaHUAM Mo
CTOMKOCTU K MEXKPUCTANSIUTHOM U MUTTUHIOBOM KOPPO3UKU, YNCTOTE
HannaBAEHHOro MeTana n ero NIacTUYEeCcKUM XxapakTepuctTnkam
NPV KPUOTeHHbIX TemnepaTtypax. JaHHbli 91eKTPoa TakxKe MoXeT
ObITb UCMOMB30BaH A1 CBAaPKN HEKOTOPbIX 3aKa/IMBaloLLMXCH
cranei. CogepxaHue heppuTHO hasbl B HaniaBneHHoOM MeTanne
coctaBnsiet okono 0...2,0%

(pacuetHoe no WRC-92 — FN 0-3).

Tok: = (+)

[pocTpaHCTBEHHbIE MOMOXEeHUs nNpu cBapke: 1, 2, 3,4, 6
[octynHble ona 3akasa avameTpebl: 2,5; 3,15 1 4,0 mm

Pexumbl npokanku: 230-270°C, 2 yaca

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

4.1.2. 3ﬂeKTpOﬂbI ANy CBapKu BbICOKO/TErmpoBaHHbIX AYN/IE€KCHbIX KOppOBMOHHOCTOﬁKMX cranen

o
b
[vs]

Mapka, Tun HanonHuTens, onucaHve

Knaccudumkaummn

Tunu4YHbIe XapaKTepPUCTUKU
Hannae/ieHHOro metanna

3KCMNyaTUpyoLWmxca npu temnepatype He Bbiwe 280°C. Mix MOXHO Takxke
NPUMEHATb ANS CBapKM CTaHAAPTHBIX AYMNNEKCHbIX CTanein, ocCo6eHHO
KOPHEBbIX MPOXOA0B, KOHTAKTUPYIOLWMX C arpeCCUBHON Cpefoi, Koraa
TpebyeTCcs NOBbILEHHAs CTOMKOCTb K KOPPO3UN. DNEKTPOAbI TaKXKe
NPYMEHMMbI 419 CBAPKU AYM/IEKCHbIX CTanei C KOHCTPYKUNOHHBIMU
YrNepoANCTbIMUA U HU3KONErMpoBaHHbIMK CTanamu. HannaBneHHbIi
MeTa 1 XapakTepusyeTcsa o4eHb BbICOKMMU MPOYHOCTHLIMU U
nnacTM4ecKMMM CBOMCTBaMMN B COYETAHUN C BbICOKOW CTOMKOCTBIO K
MATTUHIOBOW, LLENTIEBOWN U CEPHUCTON KOPPO3NAM, @ TaKXe BbICOKOM
CTOMKOCTbBIO K 3PO3NOHHOI KOPPO3WK U KOPPO3MOHHOMY PacTpecKuBaHUo
NoA Hanpsi>XeHWeM B ranoreHocogepxalmx cpegax. Kputnyeckas
TemnepaTtypa NUTTUHIOBOW KOPPO3UK Y HaN/1laBNEHHOro MeTanna no
ASTM G48 meTtoa A okono CTP=55-60°C npu BpeMeHn 3KCno3unumm

24 yaca n +40°C npu BpeMeHn aKcnosnumum 72 yaca, a aIKBUBaneHT
CONPOTUBNAEMOCTU MUTTUHIOBOW KOppo3un PRE npumepHo paseH 40.
OCHOBHbIMW 061aCTAMUN UX MPUMEHEHUSA SBNAIOTCA MPOU3BOACTBO TAXENO
Harpy>eHHOro TEXHOIOrM4eCcKoro 060pyA0BaHNA ANA XMMUYECKOW,
HehTe-XMMNYECKON U LIeNto103HO-0YMaXXHOW NPOMBbILLNEHHOCTENR,
CYAOCTPOEHME 1 NefoBas 3aLimnta MOPCKUX HePTAHbBIX U ra30BbIX
nnatopm. YaenbHoe TENNOBNOXEHNE CeayeT BblAepXnBaTb B
amanasoHe 0,2-1,5 kX/MM, @ MEXNPOXOAHYIO TeMMNepaTypy He Bbille
100°C. PacuyeTHOoe copep>xaHne eppuTHoi hasbl B HannaBIeHHOM
meTanne no WRC-92 cocrasnset FN 35-55.

Tok: ™ /=(+)

[MpocTpaHCTBEHHbIE NOMOXEHUS Npu cBapke: 1, 2, 3, 4

Hanpsi>xxeHne xonoctoro xoaa: 60 B

[octynHble gna 3akasa anameTpsbl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 260-300°C, 2 yaca

HAKC: @ 3,15 mm

1 opoGpenus Xumnueckui MexaHuueckue
cocraB, % CcBOWCTBA

ZuperFab E2209-17 ISO 3581-A: C max 0,04 | o, 560 Mla
E2293NLR32 Mn 0,90 | o 730 Mrla

;un MOKPbITUS — KUCNO-PYTUIOBOE Si 0.75 5" 22%

NEeKTPOAbl NPeAHa3HayYeH ANA CBapKu CTaHOapPTHbIX ayCTEHUTHO- . ~ .

heppuTHBbIX AynneKcHbix ctanen Tmna 22%Cr-5%Ni-3%Mo-N, Takunx AWS AS.4: £2209-17 ('\Z“r 22981 gg\,l/jx/cmz Py +20°C

kak 08X21H6M2T, 02X22H5AM3, S32205, S31803, S32304, S32101, Mo 2 9’0

S82441, W.Nr 1.4462, 1.4417,1.4460, 1.4462, 14463, 14470 n um N (516

aHanornyHbIx. Ix MOXHO Takxe NPUMEHSTb ANS CBAPKW «OIOAXKETHbIX» p max O 0'30

(6e3monunbaeHoBbIX) AynnekcHbix ctanei Tmna 23%Cr-4%Ni-N, Takux Kak s max 0’025

S32001(1.4482), S82011, S32101 (1.4162), S32202 (1.4062), S32304 (1.4362), ’

S32003, kpome cnyyaeB, Korga nernpoBaHne MonnbaeHoOM MoXeT

OTPULATENBHO CKa3aTbCs HAa KOPPO3MOHHOM CTOMKOCTWU. HannaBeHHbIN

MeTan/ XapakTepmnyeTcst BbICOKUMU NMPOYHOCTHBIMU U NMAIACTUYECKUMMN

CBOWCTBaAMW B COYETaHMM C XOPOLLEN CTOMKOCTBIO K MEXKPUCTANIUTHOM

KOPPO3u1Kn nNpu TemnepaTtypax akcnayatauumn go 280°C, a Takxe

BbICOKOM CTOMKOCTBIO K MUTTTUHIOBOM KOPPO3UM U KOPPO3UOHHOMY

pacTpeckMBaHUIO Mo HanpsXXeHeM B rasioreHocoaepXallmx cpepax.

Kputnueckas temnepatypa nuTTMHroBo koppo3suwu (Critical Pitting

Temperature) y HannasneHHoro metanna no ASTM G48 metoa A okono

+27,5°C npu BpemeHun akcnosunumumn 24 yaca n +20°C npu BpemeHn

3KCMNo3mUMKn 72 Yaca, a 3KBUBANIEHT CONPOTUB/ISEMOCTU MUTTUHIOBOWA

koppo3uu (Pitting Resistibility Equivalent) PRE = %Cr + 3,3%Mo + 16%N

npumepHo paseH 35. OCHOBHbIMW 061aCTAMU U3 MPUMEHEHNS ABAIOTCS

NPON3BOACTBO TEXHOMOMMYECKOrO 060PYAOBAHUA AN XMMUYECKOM,

HehTEXMUYECKO, LLeNtoNT03HO-0yMaXKHOW NPOMbILLIEHHOCTEW,

CyAOCTPOEHME U CTPOUTENBCTBE MOPCKUX NNaTthopm Ans o6paboTku n

TPaHCMOPTUPOBKM HETV U rasa. YaenbHoe TENMOBNOXEHNe creayeT

BblAepXuBaTb B ananasoHe 0,5-2,5 k[x/MM, @ MEXNPOXOAHYIO

Temnepatypy He Bbiwe 150°C. PacueTHoe copepxaHue pepputHoii chasbl

B HannasneHHoM metanne no WRC-92 cocrasnset FN 35-50.

Tok: ™ /=(+)

[NpocTpaHCTBEHHbIE MOMIOXEeHUs nNpu cBapke: 1, 2, 3, 4, 6

HanpsxxeHune xonoctoro xoaa: 55 B

[ocTynHble Ans 3akasa gnameTpsbl: 2,5; 3,15 1 4,0 mm

Pexwumbl npokanku: 260-300°C, 2 vaca

ZuperFab E2594-16 TY 1273-302- C max 0,04 | o, 700 MlMa
55224353-2023 Mn 0,90 | o 810 Mrla

Twun NOKpPbLITUA — PYTUIOBO-OCHOBHOE Si 050 | & 19%

DneKTpoa NpefHasHayveH Ans CBapKM BbICOKOMPOYHbIX ayCTEHUTHO- A .

heppuTHbIX (cynepaynnekcHbix) ctanei tuna 25%Cr-7%Ni-4%Mo-N, :5525395?[\?L R32 (,\:‘: 29521 E?al'ﬂx/cw APy +20°C

Takux kak UNS S32750, S32760, S32550, S39274, J93404, W.Nr 1.4410, Mo 41 =

1.4501, 1.4507 v gpyrux oynnekcHbIX CTanei ¢ cogepXaHnem xpoma okos1o AWS AB.4: E2594-16 N 0 2’4

25% c 3KBMBANEHTOM COMNPOTUBASEMOCTU NMUTTUHIOBOI Koppo3un PRE P max O 0’40

=37...40, Tuna Sandvik SAF 2507, Zeron 100, DP3W »1 UM aHanorn4HblIx, S max O:O3O

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

4.1.3. dnekTpoabl A/sl CBapKu BbICOKONIErMPOBaHHbIX CTasieil CTOMKUX K OKUC/IUTENIbHOW KOPPO3UKn

M XXaporpoYHbIX cTanen.

Mapka, TMn HanonHuTens, onucaHve

Knaccudmkaummn
n ogo6peHus

TUNUYHbIE XapaKTEPUCTUKHU
Hannae/ieHHOro Metanna

cpepax. [oNHOCTbIO ayCTeHUTHAsA CTPYKTYpa MeTarnna LWwBea rapaHTupyet
oTcyTcTBME 3chhekTa OXpynunBaHUS Npu AnMTENbHOM SKCnyaTaumm npu
Temnepatypax B uHTepBane ot 650 go 900°C. HannaBneHHbIn Metann
CTOeK K 06pa3oBaHWIo okanuHbl Npu Temnepatypax Ao 1150°C. SnekTtpoa
MOXET ObITb MCMOMb30BaH A1 CBAPKN HEKOTOPbIX MapraHLOBUCTbLIX 1
3aKa/IMBaloOLLMXCA CTasel, a TakxKe AN CBapKW HepXaBeloLmnx ctaneii ¢
YrNepoanCTbIMU U HU3KOMErnpoBaHHbIMU. MexnpoxogHasa Temneparypa
He Ao/kHa npesblwaTh 125°C, a yaensHoe tennosnoxexue 1,0 kx/

MM. HannaeneHHbI MeTan uMeeT CKIIOHHOCTb K 06pa30BaHUIO ropsaymnx
TpelwmH. ®eppuTHas dasa B HanlaBneHHOM MeTanie otcytcrsyet 0%
(pacuetHoe no WRC-92 — FN 0).

Tok: = (+)

[NpocTpaHCTBEHHbIE MNOMIOXEHUS Npu cBapke: 1, 2, 3, 4

[ocTtynHble gna 3akasa anameTpsbl: 2,5; 3,15 1 5,0 mm

Pexxumbl npokanku: 260-300°C, 2 yaca

HAKC: @ 3,15 mm

Xumuueckuin MexaHu4yeckue
cocraB, % CBOWCTBA
03/1-6 [OCT 10052-75: C max 0,12 | o, 425 MTla
3-10X25H13r2 Mn 1,80 | o 600 Mra
Tun NOKpbITUS — OCHOBHOE Si 0.50 5" 35%
DneKTpoabl ABOMHOr0O HasHadeHus. [lepBoe — cBapka MTbs U NpokaTa us OCT 5.9224-75 Cr 255 | kev-
XPOMOHUMKENEBbIX OKaNIMHOCTOMKNX cTanen tuna 20X23H13, 20X23H18, Ni 12’5 10 ,dx/cmz NPy +20°C
20X25H20C2 1 um nogo6HbIX, paboTaloLMX B OKUC/IUTENbHBIX cpeaax TY 1273-167- ) max O 03'0 KCU:
npu Temnepatypax go 1000°C. OgHako, cnefyeT NOMHUTL, YTO MeTans, 55224353-2015 S max 0’020 130 ,tl)K/CMZ npu +20°C
HannaBAeHHbIV AaHHbIMU 3/1€KTPOAAMU, CKIIOHEH K OXPYMNYMBaHMIO ’ py
npu BbICOKNX TEMMepaTypax aKcnayataumun. Noatomy, ecnu K nsgenuio HAKC: @ 3.0; 4.0 vm
npeabaBASATCA TPeOOBAHUSA HE TOMbKO MO CTOMKOCTU K OKUCTUTENbHOM
3PO3M1K, HO U K PACTPECKMBAHMIO NPU BbICOKKX TEMMNepaTypax, AaHHbIe
3M1EKTPOAbl MPUMEHSIOT TO/TbKO A1 CBAPKW KOPHEBOMO NpoXoaa.
HannasneHHbin metann ctoek k MKK 1 He cknoHeH K o6pa3oBaHunio nop
n TpewmH. CogepxaHune heppuUTHO hasbl B Han1aBeHHOM MeTanie B
MCXOAHOM MOC/e CBapku coctosHum coctaBngaet 2,5...10%
(pacueTHoe no WRC-92 — FN 4-18).
Tok: = (+)
[NpocTpaHCTBEHHbIE NOMIOXEeHUs nNpu cBapke: 1, 2, 3,4, 6
[octynHble agnsa 3akasa anameTpebl: 3,0; 4,0 n 5,0 mm
Pexumbl npokanku: 280-320°C, 1-2 vaca
EWAC ST 210 TY 25.93.15-340- C 0,15 | o, 400 MMa
55224353-2024 Mn 1,70 | o. 610 MMa
Tun NOKpPbITUA — PYTUIOBO-OCHOBHOE Si 0.55 5" 32%
DneKTpoa NpefAHa3HauvYeH Ans CBapKy TSXEN0 HarpyXXeHHbIX n3aenvii ns EN ISO 3581-A: Cr 265 | KCv:
XKAPOMPOYHbIX CTOWMKUX CTanel CTOMKNX K OKUCIUTENTbHOW 3p03un TMna B .
25%Cr-20%Ni, Takux kak 20X23H18, AlS| 310S, 310H, W.Nr 1.4841 1 um E2520R g' a0 (2)13’8 80 [ix/cwm® npu +20°C
aHaNornYHbIX, PaboTaOLNX B OKUC/TUTENbHBIX Y HAYT1E€POXMBAOLLNX AWS AB.4: E310-16 S max 02030

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

41.4. 3HEKTpOﬂbI ANA CBapKM pasHOpPOAHbIX cTanemn, HanaaBKu nepexoaHbiX C/1I0€B U CBApPKU cTanemn c orpan-leHHoﬁ

cBapnBaeMocCTblO.

o
b
[vs]

Mapka, TMn HanonHuTens, onucaHve

Knaccudmkaummn

Tunu4YHbIe XapaKTepPUCTUKU
Hannae/1ieHHOro Metanna

ASTM 304L, 321, 347, 316, 316L, 318 1 UM aHaNOrM4HbIX, C Pa3IMYHbIMU
BbICOKONErMPOBaHHbLIMU CTansiMm heppUTHOro 1 hepprUTO-MapTEHCUTHOTO
Knacca, KOHCTPYKLUMOHHbIX CTanein NnepIMTHOro knacca v CtTaHaapTHbIX
BbICOKO/IErMPOBaHHbIX CTaner ayCTeEHNTHOr o Kriacca ¢ 6toaXKeTHbIMU

W CTaHAaPTHBbIMU AYMNIEKCHBIMU U APYTUMU @yCTEHUTHO-hEPPUTHBIMU
CTansMu, a TakxKe HanaBKN NEPEXOAHbIX CI0EB Ha KOHCTPYKLIMOHHbIE

M TENN0YCTONYMBBIE CTanu Npu CBapke U3aenuii U3 AByXCOMHbIX
cTanei, nnakMpoBaHHbIX BbICOKONErnpoBaHHbiM cioem tnuna 03X18H10,
08X18H9, 08X18H10T, ASTM 304L, 321, 347 n M aHanorn4dHbix. JlaHHblie
3/1EKTPOAbI TakXXe MOXHO MPUMEHSITb AN151 CBAPKWU BbICOKONIErMPOBaHHbIX
craneit Tuna 23%Cr-12%Ni, K KOTOpPbIM He NpeAbABNFIOTCA TPeboBaHNA
MO XaponpoO4YHOCTN NPU AIMTENBHOWN 3KCMyaTaLumn Npu BbICOKMX
Temnepatypax. [pun aToM HannaBAeHHbIH MeTan CoXpaHseT BbICOKYO
CTOMKOCTb K OKUC/TMTENbHO 3p03umn nNpu Temnepatypax go 1100°C.

3a cyeT NpeaenbHO HU3KOMO COAePXaHUA yrnepoaa, HannaBneHHbI
mMeTann o6nafaeT BbICOKOW CTOMKOCTbIO K MEXKPUCTaNNIUTHOM KOPPO3UN.
MexnpoxogHas TemnepaTypa He Ao/mkHa npesbiwaTtb 150°C, a yaensHoe
Tennosnoxenune 2,0 kx/mm. CogepxaHne peppuTHoii asbl B
HannaBNeHHOM MeTanne cocTaBnaeT metanne okono 2,5...8,5% (pacueTHoe
no WRC-92 — FN 5-15).

Tok: ™ /=(+)

[NpocTpaHCTBEHHbIE NOMIOXEeHWs nNpu cBapke: 1, 2, 3,4, 6

HanpsxeHune xonoctoro xoaa: 70 B

[octynHble ona 3akasa anameTpebl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

HAKC: @ 2,5; 3,15;
4,0 Mmm

1 opoGpeHus Xumunueckuii MexaHuyeckue
cocraB, % CBOWCTBA

OK 67.45 AWS A5.4: C 0,04 | o, 450 Mrla
E307-16 (ycnosHO) Mn 510 | o 610 MlMa

Twun nokpbITMA — pyTUNoBoe Si 060 | &8 45%

BbicokonernpoBaHHbI 31€KTPOL C BLICOKMM COAEPXKaHWEM MapraHLua. Cr 2’0 5| kev:

MNMpumeHsaeTca ansa cBapku CTanen C orpaHMYeHHONW CBapMBaeMOCTbIO, Ni 10 5’0 30 . Jem? 120°C

KOrAia MPOYHOCTHbIE XapaKTEPUCTUKM LLBA SBAAOTCS BTOPUYHBbIMU. UX p max 0'04 Bx/em? npu

TaKXe MOXHO MPUMEHATb /19 CBAPKUW ayCTEHUTHBIX 13% MapraHLoBUCTbIX ’

ctanen Tuna ctanei Nagdunbaa, a Takxe Ux cBapku ¢ Apyrumu S max 0,03

cTanamn. HannaBneHHbIn metann o6nagaet AOCTaTOYHO HEBbICOKUMM

NPOYHOCTHBIMUN XapaKTEPUCTUKAMU N OYEHb BbICOKOM MIaCTUYHOCTbIO,

4YTO No3BONSAET M36exaTb 06Pa30BaHMS TPELLMH B OKO/IOLLOBHOM 30HE B

npouecce akcnayatTaumu. JaHHble 31eKTPoAbl NPUMEHUMbI ANA CBapKK

XPOMUCTbIX PEPPUTHBIX Y ayCTEHUTHBIX XPOMOHUKENEBbIX CTanewn ¢

orpaHvyeHnemM TemnepaTypbl akcnyaTaumm He Bbiwe 300°C, korga K

M30eNnio He NPeabABAAIOT XECTKUX TpeboBaHuii no ctorikocTn kK MKK.

MexnpoxogHas TemnepaTypa He fo/mkHa npesbiwats 200°C. CoagepxaHune

heppuTHOI hasbl B HaNNaBNIeHHOM MeTasie CoCTaBNAEeT MeTanne MeHee

3% (pacuyeTHoe no WRC-92 — FN <5). Mpu 3TOM NoBbILWEHHOE coaepXaHne

MapraHLa no3Bo/SeT 3HaUUTENbHO CHU3WUTbL YyBCTBUTEIBHOCTD

HannaBNEHHOro MeTasnna K 06pa3oBaHNI0 FOPSAYNX TPELMH HECMOTPS Ha

HU3KOe coaepxaHue heppuUTHON asbl.

Tok: ™ /=(+)

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

Hanps>eHune xonoctoro xoaa: 70 B

Pexxumbl npokanku: 240-260°C, 2 vaca

Bbinyckaembii gnametp: 2,5; 3,15 1 4,0 mm

03/1-6 [OCT 10052-75: C max 0,12 | o, 425 Mrlla
3-10X25H13r2 Mn 1,80 | o. 600 Mla

Tun NOKpPbITUA — OCHOBHOE Si 050 | & 35%

BTopoe ero HasHauyeHne — cBapKa HU3KOYrMepoANCTbIX OCT 5.9224-75 Cr 2'5 5| kev:

1 HU3KONErnpoBaHHbIX CTaneli NepanTHOro Knacca ¢ ’ Ni 12’5 110 ,dx/cmz AU 420°C

BbICOKONErMPOBAaHHbIMW CTanNsiMM ayCTEHUTHOMO K/acca, a Takxe ans TY 1273167 p max O 03’0 KCU: P

HannaBKW NEPEXOAHbIX CNOEB NPW CBapKe U3AENNA U3 ABYXC/TONHBIX 55224353-2015 S 0’020 : ) 5

craneit. JaHHble 3N1eKTPOoAbl TakXKe MOXHO NMPUMEHATL O/ CBAPKM max O, 130 O>x/cm? npu +20°C

BbICOKOXPOMUCTbIX CTanen hepputHoro kracca tuna 15X25T.

CopepxaHue theppuTHOiA hasbl B HanaBeHHOM MeTansie coctaBnset

2,5..11% (pacyetHoe no WRC-92 — FN 4-18).

Tok: = ()

[MpocTpaHCTBEHHbIE MOMIOXEeHUs nNpu cBapke: 1, 2, 3,4, 6 HAKC: @ 3.0: 4.0 Mm

[octynHble gna 3akasa gnameTpebl: 3,0; 4,0 n 5,0 mm

Pexxumbl npokanku: 280-320°C, 1-2 vaca

OK 67.63 TY 1273-288- C max 0,04 | o, 470 MMa
55224353-2022 Mn 0,85 | o 630 Mrla

Tun nokpbITUS — pyTUIOBOE Si 075 | &8 40%

SneKkTpoa NpeAHasHayveH Ans CBapku HU3KOYTrePOANCTbIX U EN ISO 3581-A: Cr 2'3 ol kev:

HW3KO/IErMPOBaAHHbIX KOHCTPYKLMOHHbIX CTanein NepanTHoro knacca . ’ : .

BbICOKOIErMPOBaHHbLIMW CTafNSMK ayCTEHUTHOrO Knacca Tuna 03X18H10, E2312LR32 E' max 0 2)338 55 [bx/em? npn +20°C

08X18H9, 08X18H10T, 02X17H1IM2, 08X17H13M2T, 10X17H13M3T, AWS AB.4: E309L-16 S max 0,025

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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68

CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

Mapka, TMn HanonHuTens, onucaHve

Knaccudmkaummn

TUNUYHbIE XapaKTEPUCTUKHU
Hannae/fieHHoOro Metanna

1 opoGpenus Xumnueckui MexaHuueckue
cocTaB, % CBOWCTBA

ESAB 309LC TY 1273-310- C max 0,04 | o, 490 Mla
55224353-2023 Mn 113 | o 610 MMa

Tun NOKpPbITUS — OCHOBHOE Si 0.83 5" 35%

DNneKTpon ¢ OCHOBHOW 06Ma3KOM, aHaNOrMYHbIi Mo Ha3sHavyeHuto OK 67.63, EN ISO 3581-A: cr 245 | Kev:

HO PEKOMEHAYEMbIN K MPUMEHEHMIO, €C/TM U3AENNe KCMyaTupyeTcs B ) .

B YCMIOBUSIX XONTOQHOMO KAMMaTta unv ANs Usaenuin ¢ TONWnHom E2312LB42 EI max 02)338 75 Rxdem® npn -50°C

cTeHkun 6onee 20 MM. HannasneHHbI MeTan/1 OTINYaeTca MeHbLINM AWS A5.4: E309L-15 s max 0.025

cofiep>XXaHneM KMCNopoaa 1 WNakoBblx BKNOYeHW. Bonee Boicokoe ’

copepXaHue hepputa genaeT CBapHble LWBbl MEHEE YYBCTBUTEIbHBIMU K HAKC: @ 2,5; 3,15;

ropsiyemMy pacTpeckrBaHuWIO, HO NMPW 3TOM Aenato nx 60nee CKNOHHbIMU K 4,0 Mmm

BbICOKOTEMMNEPATYPHOMY OXpynumBaHuio. CopepxaHune hepputHoi thasbl

B HaniaB/IeHHOM MeTasifie coctaBnseT okono 5,5...10% (pacuetHoe no

WRC-92 — FN 10-18).

Tok: = ()

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

LoctynHble gnsa 3akasa anameTpsbl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

OK 67.78 AWS A5.4: C max 0,12 | o, 520 Mla
E309Mo-16 Mn 0,60 | 0. 650 MlMa

Tun NokpbITUSA — pyTUNIOBOE Si 0.80 s 32%

SneKTpoa NpeAHasHayveH Ans CBapku HU3KOYrnepoanCTbIX 1 Cr 240 | Kev:

HU3KO/IErMPOBaHHbIX KOHCTPYKLIMOHHbIX CTanein NepanTHoro knacca ¢ ; 5 o

BbICOKONErMpPOBaHHbLIMU KNCTOTOCTONKMMI CTansiMm ayCTEHUTHOrO Knacca ulo 21:238 63 Mbx/em® npu +20°C

nermpoBaHHbIMM MonnbaeHom Tuna ASTM 316, 316L, 317L. CogepxxaHune ) max O 640

heppuTHOI (ha3bl B HannaBleHHOM MeTanie CoCTaBNAEeT MeTasnie 0Kono s max 0’030

8...14% (pacyeTtHoe no WRC-92 — FN 15-24). ’

Tok: ™ /=(+)

[NpocTpaHCTBEHHbIE NOMOXeEHUs Npu cBapke: 1, 2, 3, 4, 6

HanpsixeHune xonoctoro xoaa: 70 B

[octynHble gnqa 3akasa gnameTpeol: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 230-270°C, 2 yaca

ESAB 309LMo TY 25.93.15-352- C max 0,04 | o, 550 MlMa
55224353-2024 Mn 0,70 | o. 660 Mrla

Tun NOKpPbLITUS — OCHOBHOE Si 085 | &8 34%

DNEeKTPOoA CXOXMUIA MO CBOUM XapaKTepuctukam n HasHaveHumto ¢ OK 67.78, AWS A5.4: Cr 23.0 | KCv:

HO OPWEHTMPOBAH Ha CBapKy TO/ICTOCTEHHbIX U3AENWIA, @ TakXe Ans E309LMo-15 Ni 13”3 38 ,D:)K/CMQ npu +20°C

cny4vaeB, KOraa K HannasneHHOMY MeTanly NpeabaBNAoTCA NOBbILLEHHbIE Mo 230

TpeboBaHUA No yaapHO BA3KOCTU. OH TakxXe NpUMeHseTCsa AN HannaBkKn p max O 0'40

nepexoAHbIX CI0eB NPU U3roTOBNEHUN U3AENWIA U3 ABYXCNOMHbBIX CTanew, s max 0:030

MakMpoBaHHbIX BbICOKOMErnpoBaHHbiM cioem tuna 18%Cr-12%Ni-2,8%Mo,
Takux kak 02X17H11IM2, AISI 316L, 317L, koraa nepexoaHblii Coi AoMKeH
OblTb TErMPOBaH MONIMBAEHOM AN MPEAYNPEXAEHUSA €r0 CHUXEHNS

B NMIaKMpytoLLEeM coe Npu nocneaytoLlein OAHOCNORHOM HannaBke.

B otimumm o1 OK 67.78, 3a cueT npefesibHO HU3KOro CoAep>XKaHus
yrnepogpa, Hannae/eHHbIi MeTann o6/1aaaeT BbICOKOW CTOMKOCTbIO K MKK.
CopepxaHune heppuTHOI hasbl B HanaB/IeHHOM MeTassie cocTaBnseT
meTanne okono 8...13% (pacuyetHoe no WRC-92 — FN 15-22).

Tok: = (+)

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

[ocTynHble Ansa 3akasa gnameTpsbl: 2,5; 3,15 n 4,0 mm

Pexxumbl npokanku: 240-260°C, 2 vaca

HAKC: © 2,5; 3,15 mm

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

Mapka, TMn HanonHuTens, onucaHve

Knaccudmkaummn
N ono6peHus

TunUYHbIe XapaKTepPUCTUKU
HannaeB/nieéHHoOro Metanna

Xumuueckuin

cocraB, %

MexaHuyeckune
CBOWCTBa

EWAC ST 208 SPL

Tun NOKpPbITUA — KUCO-PYTU/IOBOE

BblcokonernpoBaHHbIi 31eKTpof, NpeaHas3HauYeHHbI Ans CBapKu cTanei ¢
OorpaHMYeHHOl CBapMBaeMOCTblO, TaKNX KakK 3akanueatolimecs, 6poHeBble,
NPYXWHHbIE, UHCTPYMEHTa bHbIE U APYrhe CTanu C BbICOKUM Yr/iepof-
SKBUBANEHTOM, @ TakXe CTasieli C HEM3BECTHbIM XMMUYECKMM COCTaBOM.
N3penve nocne cBapku He TpebyeT nocneaytoLeii TepMmnyeckom
06paboTkK, a Ansa HeboNbLUMX TONWMH (8o 10 MM) U NpeaBapuUTENbHOIO
nogorpesa. [Npy 3ToM TemnepaTypa npeaBapuTeNbHOro Nogorpesa

He gonxHa npesbiwatb 150°C. [na CHYXeHUs AoNN Y4acTus B LLBe
OCHOBHOIO MeTanna, CBapky npeanoyTuTenibHee BbINOHATb YroM
Brepes HaknoHunB anekTpog Ha 10...15°. 1o BO3MOXHOCTH, ANS CHUXEHNUS
OCTaTOYHbIX HaNPSXEeHWR, cpasy nocsie obpbiBa Ayrvn HaNIaBNEHHbIN
MeTan NoABeprHyTb NpokoBke. CBapHbIE LWBbI XapaKTEPU3YOTCA HU3KOW
YYBCTBUTENBHOCTLIO K Pa36aB/IeHNIO CBAPHOTrO LBa OCHOBHbLIM METas/IoM,
COXpaHsAs BbICOKYIO CTOMKOCTbIO K 06pa30oBaHuMio TpeLmH. HannaBneHHbIn
MeTas/l UMeeT ayCTeHUTHO-(hEePPUTHYIO CTPYKTYPY, o6nagaeT o4YeHb
BbICOKUMMW MPOYHOCTHBIMU XapaKTEPUCTUKAMM, XOPOLLE CTOMKOCTbIO

K KOPPO3MOHHOMY pacTpecknuBaHuto. MoXeT TakxXe NPUMeHATbLCS Ans
CBapKW COeaANHEHN 3 heppUTHO-ayCTEHUTHbBIX CTasnen C TOMLWMHON
cteHkun o 20 mMm. OgHako, cnegyeT NOMHUTb, YTO HamnaBeHHbIR

MeTasI/l C TakUM BbICOKMM cofep>XXaHueM heppuTHOM asbl CKIOHEH

K OXPYMNYMBaAHMWIO NMPY NOBBILLEHHbIX TEMMEpPaTypax aKCnayataLmn.
LLnpunHa nonepeyHbix KonebaHunin He Ao/KHa NpeBbIwaTth 2-3

anameTpoB anekTpoaa. CBapKy BbIMNO/HATE C MUHUMAsbHbBIM YAETbHBIM
TENMOBMNOXEHNEM N OTAaBaThb NPeAnoYTeHNE 3N1eKTPoAaM MeHbLUEro
avnametpa. PacyeTHoe copepxxaHue theppuTHOW hasbl B HaM1aB/IEHHOM
meTanne no WRC-92 cocrasnset FN 30-50.

Tok: ™ /=(+)

[NpocTpaHCTBEHHbIE MNOMOXEHUS Npu cBapke: 1, 2, 3, 4

HanpsxeHune xonoctoro xoaa: 70 B

[ocTtynHble ona 3akasa avameTpebl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 260-300°C, 2 yaca

TY 25.93.15-317-
55224353-2023

EN ISO3581-A:
E299R12

AWS A5.4: E312-16

HAKC: @ 3,15; 4,0 mm

Mn
Si
Cr
Ni

max 0,15
1,20

0,40

29,4

9,3

max 0,040
max 0,030

6, 500 Mra
o, 750 Mra

&5 25%

KCV:

38 Ox/cm? npu +20°C

9A-395/9

Tun NOKpPbITUA — OCHOBHOE

SneKTpoA NpeAHasHayvYeH Ans CBapkKu OTBETCTBEHHbIX KOHCTPYKLNIA
13 NernMpoBaHHbIX BbICOKOMPOUHbIX CTanen ¢ orpaHuyeHHo
CBapmMBaEeMOCTbIO, CBapKKW CTanein aycteHMTHoro knacca tuna 08X18H10T,
10X17H13M2T v UM aHanOrM4HbIX CO CTansAMM NEPSIMTHOrO Knacca,
HanNaBKW NEPEXOAHOro CNos Npu CBapke U3AeNnii U3 ABYXCNONHbIX
NNaknpoBaHHbIX CTanen n Ans npeaBapuTeNbHON HannaBku KPOMOK
netanei ns ctaneli NepaMTHOro Knacca npu Ux CBapke co CTansimu
ayCTeHUTHOro knacca. MoryT Takxe 1cnonb30BaTbCs TakxXe AN
CBapKu Mexay cob0ii pas3NnyHbIX MApOK CTaneii ayCTeHUTHOrO 1
ayCTeHUTHO-(heppuUTHOro Knacca 6e3 TpeboBaHMA K CTOMKOCTM NPOTUB
MEXKPUCTaNIMTHON Koppo3unun. CoaepxaHune hepputHon tasbl B
HannaeneHHom metanne 0% (pacyetHoe no WRC-92 — FN "0).

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMoOXeHus npu ceapke: 1,2, 3,4, 5,6
[ocTynHble Ans 3akasa gnameTpbl: 3,0 n 4,0 MM

Pexumbl npokanku: 340-360°C, 1 4ac

FOCT 10052-75:
3-11X15H25M6Ar2

TY 1273-160-
55224353-2015

ENISO 3581-A:
EZ15256NB22

FOCT P NCO 3581-A:

EZ15256NB22

OCT B 5P.9374-81

HAKC: @ 3,0; 4,0 mm

Mn
Si
Cr
Ni
Mo

S

0,10

1,80

0,55

15,0

25,0

6,0

0,14

max 0,030
max 0,018

0,2392 MlMa

o, > 608 Mla

5>30%

KCV:

>59 [x/cm? npu +20°C
KCU:

>120 [Ox/cm? npu +20°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

4.2. I'Iposonoxu cniolwHOro ce4vyeHma gnsa nerBOﬁ CBapKM B 3allUTHbIX rasax nnaBAlMMCA 3/1€eKTPOAOM Ha OCHOBE

BbICOKOJIErMpoBaHHbIX CTanemn.

PekomeHpauum no cocrtaBy 3alWMUTHbIX ra3oB Ana GMAW-cBapku NPOBO/MIOKaMM Ha OCHOBe
BbICOKO/IErMpOBaHHbIX CTasieid B 3aBUCMMOCTU OT TUMa CBapo4vyHOro marepuana.

1 Ar | 132 Ar + He M13: Ar + M123: Ar + Ar +30% He + Ar + 30% He + Ar +30% He +
: : (1-2)%0, (1-2)%C0, (1-2)% 0, (1-2)% (1-2)%N,

deppuUTHbIe,

theppUTO-MapTEHCUTHbIE HeT HeT pa* [ornycKaeTcs na [onycKaeTcs HeT
ayCTEHUTO-MapTEHCUTHbIE

AycTeHUTHble HeT HeT na* na’ nas nat HeT
CynepaycTeHUTHble na’ na’ na na na na naé
CraHgapTHble gyn/eKCHbIe HeT HeT na* na’ nat nat HeT
CynepaynneKkcHble na’ na’ ponyckaetcs gonyckaetcs na® na° na

1-—

2 —
3 -

npoLecc CBapku, B CPaBHEHWM C I3, xapakTepmnayeTcs He O4YEHb XOPOLLIMMU CBAPOYHO-TEXHOMOMMYECKUMN
XapakTepucTmkamm, 0CO6EHHO MpY HEBLICOKMX CKOPOCTAX MOAAYM NPOBOTOKM

06bl4HO copepxanne He cocraBnsaet 20-30%
He peKkoMeHAyeTCs Ans NPOLLeCCOB CO CTPYIHBIM MEPEHOCOM NPUCaAoYHOro MaTtepuana, Korga Kk MeTansy LBa

NpeabABIATCS BbICOKME TpeBGoBaHUA K NpeaesibHO HUSKOMY COAEePXaHUto yrnepoaa

4 —
5—

CBapo4yHada BaHHa nmeet 6onee BbICOKYIO TeKy4eCTb B CpaBHEHUNU C M12
MO CBAPOYHO-TEXHONOINNM4YeCKUM XapakKTepnuctnkam npegnoyvtntesibHee, B CpaBHEHUN C M13, Nnpu CBapke B pexnme

KOPOTKOW Ayrv U Npu CBapKe B Pas/iMyHbIX MPOCTPAHCTBEHHbIX MOMOXEHUAX

6 —

KOPOTKOW Ayru
7—
8 —
9_

MO CBAPOYHO-TEXHO/TOMMYECKNUM XapaKTepuctnkam npegnoytutenbHee, B CpaBHEeHUN C M12, npn cBapke B pexunme

pekoMeHayeTCs NPMMEHSATb Ha 060pyaoBaHMK, NogaepXmBatolem pexmnm MIG-puls
A9 NPOBO/OK, B KOTOPLIX PernaMeHTMpyeTcs MMHUManbHO 4ONyCTMMOE KOIMYeCTBO a30Ta
CBapoYyHasa BaHHa MMeeT 60/1ee BbICOKYIO TEKYYECTb, B CPaBHEHUM C |1, N0 CBAPOYHO-TEXHONOMMYECKUM XapakKTepucTnkam

npegnoyTuTeNnbHee, B CpaBHeHUU ¢ M12, npu cBapke B pexXnme KOpOoTKOU Ayriu.

4.2.1. npOBOﬂOKVI cnoOWHOro ce4vyeHusa Angd ﬂerBOﬁ CBapkyM B 3allUTHbIX rasax nAaBAWMMCA 31€KTpoAOM
BbICOKO/1IErMpoOBaHHbIX ('.beppMTHle, cbeppmo-mapTecherlx N MapTeHCUTHbIX KOppO3MOHHOCTOﬁKMX cranem.

Knaccudpmkanm Xumuueckui SaUTHbI Tunu4Hbie MexaHU4eckue
Mapka, onucaHue NEa eumlu cocrtaB L“ras CBOWCTBA Han/aBNeHHOro
ROOB NpPOBONIOKU, % meTanna
OK Autrod 430LNb EN ISO 14343-A: C max 0,020 [ M13 (98%Ar +2%0,) | TNpu cBapke meTanna
G18LNb Mn 0,20-0,80 T1na AISI 409 (EN 1.4512)
BbicokonervpoBaHHasa hepputHas Sj 0,30-0,50 TOMLLMHON 1,5 MM
NPOBOIOKa, NpeaHa3HaYeHHas ansa cBapku Cr 17.8-18.8 6 275 MnMa
B 3aliMTHOM rase M13 (gonyckaetcs B M12, Nb 0,05-7x(C+N) 0' 420 MMa
HO cnegyeT NOMHWTb, YTO UCMONb30BaHMe p ’max 0025 65 26%
[aHHOr O rasa CHMXaeT CTOMKOCTb !
S max 0,015
HannaBneHHoro metanna kK MKK) ogHOTUMHbIX
N max 0,020

Mo MUKPOCTPYKTYPE KOPPO3UOHHOCTOMKMX
craneii c cogepxanunem Cr o1 12 go 18%.
OTCyTCTBME B COCTaBe HUKENS Aenaet
HanNaBNEHHbIN MeTanN CTONKUM K

KOPPO3MMN B CEPHUCTBIX Cpeaax, a Hu3koe
copepxanue yrnepoga v nernposaHune Nb B
KayecTBe kapbuaocTtabunmnaTopa CHUXaT
CK/IOHHOCTb HannaBneHHOro MeTanna

Kk MKK. Bnarogaps AaHHbIM CBOMCTBaM
AaHHYI0 NPOBOOKY YacTo UCMONB3YIOT ANS
CBapKW 3/1EMEHTOB BbIX/IOMHbIX CUCTEM
aBTomMoOuneii. HannaeneHHbIn metann

TaKXe CTOEK K BO3AENCTBMIO BOAbI U Napa
npu Temnepartypax akcnayataumm go 450°C,
No3TOMY NMPOBO/IOKA MOXET UCMO/Ib30BaTbCS
ANS HannaBky pabouymx NoBEPXHOCTEN
3aTBOPOB 1 (HUTUHI OB, N3roTaBIMBAEMbIX U3
YepHbIX cTaneli. TBepAoCTb HannaBAEHHOro
cnos 06bl4HO cocTaBnsaeT okono 200 HB.

Bo n3bexaHue pocta 3epHa pekoMeHayeTcs
orpaHu4MBaTh YAeNbHOE TEMIOBNOXEHNME,

a nsgenus ToNWwnHoN 6onee 2 MM BapuTb €
npeaBapuTensHbiM nogorpesom 200-300°C n
nocnepyoLen Tepmmyeckor obpabotkoit 730-
800°C 1 oxnaxaeHveMm Ha Bo3ayxe.
[octynHble ansa 3akasa gnameTpbl: 1,0 1 1,2 Mm

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA



CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen
n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

Mapka, onucaHue

Knaccudmkaumm
un ono6peHus

Xumunueckuin

cocTaB

3alWmTHbIR
ras

TUNUYHbIE MexaHu4Yeckue
CBOWCTBA Han/iaB/IeHHOro

npoBonoku, % MeTanna
Weld M 410NiMo EN ISO 14343-A: C max 0,05 | M13 (98%Ar +2%0,) | o 860 Mra
BbicokonernpoBaHHasi NpoBosioka G134 Mn 0,20-0,90 o, 1050 Mra
’ Si 0,20-0,50 5 13%

npeaHasHavyeHHas Ans CBapKuW U HanmIaBKu
B 3alMTHOM rase M13 (gonyckaetcs B M12, Cr 11,5-13,0 KCv: )
HO crieflyeT MOMHWTb, YTO UCMO/Ib30BaHne Ni 4,00-5,00 44 Dx/em? npn 0°C
[AHHOrO rasa CHUXaeT CTONKOCTb Mo 0,40-1,00 38 Ox/cm? npu -20°C
HannasneHHoro metanna k MKK) nsaenuii P max 0,025 Mocne TepMoo6pasoTky
13 MapTEHCUTHBIX U (hepPUTO-MaPTEHCUTHBIX S max 0,020 580-620°C. 2 yaca
craneii Tuna 12% Cr-4,5% Ni-0,5% Mo, Takunx o 850 MI']a
kak S41500, F6NM, 1.4313 1 UM aHanornYHbIX. OT 900 MMa
[aHHasi NpOBOsIOKa TakXe NpYMeHnMa g o
[N CBapKM OBbIYHbIX MAPTEHCUTHBIX 5 17%
BbICOKO/IErMPOBaHHbIX CTanel ¢ coaepXaHnem KCv:
Cr 11-13% t1na 410 v 420, Koraa Tpebyetcs 88 [x/cm? npu 0°C
PaBHOMPOYHOCTb LLIBA U OCHOBHOMO MeTasna. 69 [x/cm? npw -20°C
XapakTepHbIM NPUMEPOM ee NpPUMEHEHWS, Mocne TepMooBpaBoTkN
ABNAETCA U3roTOBMIEHNE 060PyAOBaHNS 580-620°C, 8 uacos
e oo o, 750
[octynHble ansa 3akasa gnameTpbl: 1,0 1 1,2 mm 9, 850 Mrla

5 20%

KCV:

94 [x/cm? npu 0°C

94 [x/cm? npu -20°C
Weld M 630 AWS A5.9: ER630 C max 0,05 | M13 (98%Ar +2%0,) | o 725 MrMa
BbicokonernpoBaHHasi MpoOBOOKa Mn 0,25-0,75 o, 930 Mra

; Si max 0,75 &5 5%

npeaHasHavyeHHasa 4ns CBapku B 3aLLMTHOM
rase M13 (gonyckaetcsa B M12, Ho cnegyet Cr 16,0-17,0
MOMHWTb, YTO UCMO/Ib30BaHNE AAHHOMO rasa Ni 4,50-5,00
CHVXAEeT CTOMKOCTb Har/aBfieHHOro MeTasa Cu 3,25-4,00
K MKK) «B1oaXeTHBIX» XPOMOHUKENEBbIX Nb+Ta  0,15-0,30
MapTEeHCUTHbIX HEPXXaBEIOLLIMX CTanel Takmnx P max 0,030
Kak 17/4PH nnn FV520B 1 ©M aHanornyHbix S max 0,020

Tvna 1.4542,1.4532, S17400, S45000,
KOTOpble coAep>kaT Meab W, Kak cneacTeue,
noABepPraloTCs AUCNEPCUOHHOMY TBEPAEHUIO
Npn COOTBETCTBYIOLLEN TepMOoobpaboTKe.
[poBonoka NpYMeHsIeTCs B aBUaCTPOEHNY,
HanpuMep ANS BbICOKOMNPOYHbIX AeTanei
asurarteneit. Takxe ee NpUMEHSIOT ans
HannaBKM KpblNib4aTOK KOMMPECCOPOB,
[eTanen CTaHKOB, rpebHbIX Banos, korga
TpebyeTcs yCTONYMBOCTb K KaBUTaALMOHHOM
3pO3un N ncTupaHunto. OCHOBHbIMK
noTpebuTensiMn AaHHbIX CN/1aBOB AB/MAIOTCA
Takme OTpac/In Kak aspoKocMmyeckas,
XnuMmyeckas, Hedpterasosas,
LeNIoNo3Ho-6yMaxHasi, SHepreTuyeckas
MPOMbILLNEHHOCTW, CYAOCTPOEHNe, ANA
KOTOPbIX 0ObIYHO TPEOYIOTCHA YHUKANbHbIE
coyeTaHUs NPOYHOCTHbBIX N KOPPO3UOHHbIX
CBOWCTB. HannaBneHHbIn MeTann nocne
TepMu4eckoii o6paboTkn obnagaet
NMPEBOCXOAHOM KOPPO3MOHHOW CTOMKOCTbIO, B
TOM YMC/E CTOMKOCTBIO K MEXKPUCTaN/TIUTHOM
KOPPO3umKM 3a cYeT nernposaHuns crasa Nb.
[ocTtynHble gnsa 3akasa gnameTpbl: 1,2 Mm

Mocne Tepmoo6paboTku:
Harpes 1025-1050°C,

1 4ac c oxnaxaeHnem Ha
BO3AyXe v nocneaytoLen
BbIAEPXKOW Npu
610-630°C, 4 yaca

o, 770 MMa

o, 980 Mlla

&5 10%

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

4.2.2, TIpOBO/IOKU CI/IOLIHOIO CEYEHUS ANA OYyroBOW CBApPKU B 3alUUTHbIX rasax M/IaBALWMMCH 3/1€KTPOAOM
BbICOKO/IEMMPOBAaHHbIX ayCTEHUTHbIX U CyNnepayCTeHUTHbIX KOPPO3MOHHOCTOMKUX CTaneu.

08X18H9, ASTM 304, 304L 1 nm nogoBHbIX,
a TakXXe aHanornyHbIx cTanen cogepxalimnx
Kkapbugoctabunmzatopbl mapok 08X18H10T,
ASTM 321, 347 1 um nogo6HbIX Korga K
MeTanny Wwea NpeabaBnsioTCA XeCcTkne
TpeboBaHUSA NO CTOMKOCTN K O6LLEN U
MEXKPUCTaNINTHOM KOPPO3KnK, a Takxe ans
CBapKM XPOMUCTbIX KOPPO3MOHHOCTOMKMNX
cTanen peppuTHOro Knacca, korga Het
KOHTaKTa LLBa C CEPHUCTbIMU Cpefamn Unm
cpefamu, Bbi3blBaloLLMMK KOPPO3MOHHOEe
pacTpeckunBaHue nopa HanpsxXeHneM, a
YCNOBWSA aKCM/lyaTauum nusgenus He Tpeodytot
MAEHTUYHOCTU KO3 (PULIMEHTOB IMHENHOTO
pacLumMpeHmns OCHOBHOIO U HannaB/IeHHOro
meTanna. HannaeneHHbIn meTann obnagaet
[OCTAaTOYHO BbICOKOW KOPPO3MOHHOWM
CTOMKOCTbBIO MPU KOHTAKTE C CU/TbHBIMU
OKUCUTENAMMW, TaKMMU Kak a30THast KnucnoTa.
LLIBbI, BBINOMHEHHbIE AAHHOW MPOBOIOKOM,
CTOMKMN K 06pa30BaHNIO OKasinHbl Npu
TemnepaTtypax o 800°C, a Takxe

o6nagatoT 4OCTaTOYHO BbICOKOW yaapHOW
BA3KOCTbIO Npu TemnepaTtypax Ao -196°C.
Bbicokune nnactnyeckune xapakTepucTmkm
HannaB/IEHHOro MeTan/a, Kak npaBuno,
NO3BONSIOT BbINOMHATL NocneaytoLine
TEXHOMOrMYeckKme onepaLun, CBA3aHHbIe

C nnactmyecknm geopmmpoBaHnem
CBapeHHbIX 3aroToBok 6e3 NpoBeaeHns
nocnecBapoyHoli TepMnyeckoin o6paboTKu.
LLIBbI MOXHO NoABepraTh 3/1EKTPOXUMUYECKOW
nonvpoBke. CBapKy TOHKOCTEHHbIX N3AeNNNA,
KOPHEBbIX MPOXOA0B UM BCEMO3ULIMOHHYO
CBapKy nNpeanoytuTesibHee BbINOMHATL B
pexume KopoTkon Aayrn B cmecn M12, a
60nee TONICTOCTEHHbIX B PeXMMe CTPYIRHOro
rnepeHoca, NpeanoyTuTesibHee B cMecu M13.
Mpuyem B 06eunx cryvanax pekomeHayeTtcs
NPUMEHATb MPOBOIOKM ANaMeTpPoM A0

1,0 Mm. Ina CHUXEHNsA pa3bpbi3rvBaHus,
cBapKy NpeanoyYTnTesibHee BbINO/HATb Ha
o6opyaoBaHuK, NoaAEePXMBAIOLLEM PEXMM
MIG-puls.

[ocTtynHble aonsa 3akasa avameTpsbl: 0,8; 1,0 n
1,2 MM

HAKC: @ 1,0; 1,2 mm

FNnoWRC-92 3-13

Xumunueckuin _ TunuyHble MexaHn4yeckue
Knaccudmkauumm 3almnTHbIA =
Mapka, onucaHue coctaB CBOWCTBA HannaB/IeHHOro
“ ofgo6peHus o ras
NPOBOSIOKU, % meTanna
Weld M 308L TY 1222-274- C max 0,03 | M12 (98%Ar + 2%CO,) | o, 400 MlMa
BbICOKONErpOBaHHas ayCTeHNTHAs 55224353-2022 Mn 1,40-2,20 | unmn o, 560 Mla
CBapoOYHas NPOBOMOKA C MOHUXKEHHbBIM SO 14343-A: g' 0’30'02‘63 M13 (98%Ar + 2%0,) ECV?G%
cofepxXxaHueMm yrnepopa, npegHasHayeHHas ENI 14343-A: r 19,5-21, . , N
[NA CBapKU U3AeNUI, SKCMYaTUPYIOLLMXCS G199L Ni 9,0-11,0 105 E)K/C';' npu +29 C
BO B/IaXHbIX Cpefjax npu Temnepatypax N max 0,20 75 Bx/cm® npyu -60°C
no 350°C us KOppOSVIOHHOCTOVIKMX AWS A5.9: ER308L P max 0,030 32 ,D,)K/CMZ npu -196°C
XPOMOHMKeNeBbIX cTaneit Mapok 03X18H10, S max 0,020

Weld M 308LSi

Bonee yacto npumeHsaemasn ans GMAW-cBapku
BbICOKONIErMpoBaHHas ayCcTeHUTHaA CBapoyHas
NpoBO/IOKa, 6/1M3Kas Mo XMMUYECKOMY COCTaBy
1 aHanoruyHasi no HasHadeHuo Weld M 308L.
[NoBbIWEeHHOE cofepXKaHe KPpeMHUS yny4llaeTt
CBapOYHO-TEXHONIOrNYECKME XapaKTePUCTUKH,
Takne Kak CMa4yMBaeMOCTb CBapuBaeMbIxX
KPOMOK, YTO NO3BONSIET NO/y4aTh LWBbI C 60/1ee
NnaBHbIM NEPEXOAOM MEXAY HamnaBIEHHbIM
Ba/IMKOM Y OCHOBHbIM METasI/IoM, HO NMpPK 3TOM,
13-3a NOBbILIEHUS NOABUXHOCTUN Yrnepoaa,
HEe3HauYnUTENIbHO NOBbILIAETCHA CKNOHHOCTb
Han1aBMEHHOro MeTassia K MeXKpPUCTas/IMTHOR
KOPPO3uK.

[ocTtynHble ansa 3akasa gnametpsbl: 0,8;1,0; 1,2
11,6 Mm

TY 1222-274-
55224353-2022

EN ISO 14343-A:
G199LSi

AWS A5.9: ER308LSi

HAKC: @ 0,8;1,0;
1,2 MM

C max 0,03
1,40-2,10
0,65-1,00
r 19,5-21,0
9,0-11,0
max 0,10
max 0,030
max 0,020

wWITZZOW

FNnoWRC-92 3-14

M12 (98%Ar + 2%CO,)
mnnun
M13 (98%Ar + 2%0,)

o, 400 Mra

o, 570 MMa

& 36%

KCV:

105 Ox/cm? npu +20°C
75 Ox/cm? npu -60°C
32 Ox/cm? npu -196°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen
n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

Xumunueckuin

TunuyHble MexaHn4yeckue

Knaccudukauun 3almTHbIN o
MapKa, onucaHue cocTaB CBOUCTBA Harn/aB/1eHHOro

n ogo6peHus o ras

NMPOBOJIOKM, % meTtanna
Weld M 347 TV 1222-276- C max 0,08 | M12 (98%Ar +2%CO,) | o, 440 Mra
BLrcOROme OB Aa v 55224353-2022 Mn 1,00-1,80 | nnm o, 640 MMa
o npOBOHOKa Y si 0,30-0,65 | M13 (98%Ar +2%0,) |6 32%
n epHaaHaqe?HHaﬂ I'IFl‘CBa KN nsgenui EN ISO 14343-A: cr 19,0-21,0 KCv:
Mg Kg iy OCTaémf‘w OBaszlx A G199 Nb Ni 9,0-11,0 105 [x/cm2 npu +20°C
KOppCE)sMC?HHOCTOVIKVIX )F()pOMOHVIKerIEBbIX Nb 10x%C-1,00 75 Dxdem? npyu -60°C
cTanei Mapok 12X18HIT, 12X18H10T, AWS AS5.9: ER347 P max 0,025
S max 0,020

12X18H12T, ASTM 321, 347 1 UM Nnogo6HbIX,
KOrfa K MeTasnsy wea npeabsaBisioTcs
XeCTkme TpeboBaHnsA No CTOMKOCTH

K MEXKPUCTaN/IMTHOM Koppo3un. B
cpaBHeHuUn ¢ npoBosiokamu Tuna ER308L,
nernpoBaHve HIOBUEM HECKO/IbKO CHUXaeT
4YyBCTBUTENbHOCTL MaTepuana B MKK yto
No3BONSAET ANIMTE/NbHO 3KCMN/yaTupoBaTh
n3genusa npu temnepatypax go 450°C.
OpHako, B cpaBHeHun ¢ ER308L,
HannaB/eHHbIi MeTann 6onee CKNoHeH

K 06pa30BaH1IO ropsYnX TPELUVH, MeHee
naacTU4YeH npu XonoaHoM AedopMnpoBaHnm
N HU3KUX TemnepaTypax u He npegHasHavyeH
ONs nocneayoLLelt 3N1eKTPOXNUMNYECKO
nosMpoBke WBOoB. Mi3genus, koTopble NpoLwuin
ayCTeHM3aLMio, MOXHO 3KCM/lyaTMupoBaTh
npu Temnepatypax go -196°C. Ceapky
TOHKOCTEHHbIX U34e/Nii, KOPHEBbIX
NPOXOA0B WM BCEMO3ULMOHHYIO CBapPKY
npeanoYTuTeibHee BbIMO/HATL B peXume
KOpPOTKOI Ayru B cMecn M12, a 6onee
TONCTOCTEHHbIX B PEXWUME CTPYIAHOIro
nepeHoca, npeanoytutensHee B cMecn M13.
Mpuuem B 06eunx cnyyanax pekomeHgyeTcs
MPYMEHSTb MPOBOJIOKM AMaMeTPOM A0

1,0 Mmm. AN CHUXEeHUs pas3bpbi3rvBaHus,
CcBapKy NpeanoYTnTesibHee BbINO/HATb Ha
o6opynoBaHun, NOAAEPXKNBAIOLLEM PEXUM
MIG-puls.

[ocTynHble ansa 3akasa gnameTpsbi: 0,8; 1,0; 1,2
11,6 mm

HAKC: @ 1,2 mm

FN no WRC-92 3-13
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

Xumunueckuin

TunuyHble MexaHn4yeckue

Knaccudukauun 3alnTHbIN o
MapKa, onucaHue cocTtaB CBOUCTBA Han/aB/1eHHOro

n ogo6peHus o ras

NMPOBOJIOKM, % meTtanna
Weld M 316LSi TY 1222-278- c max 0,03 | M12 (98%Ar + 2%CO,) | o, 400 Mrla
BN Omer OB veremn 55224353-2022 Mn 1,00-2,50 | wam o, 560 Mrla
e Cpn . eanoyHMSKMM si 0,65-1,00 | M13 (98%Ar +2%0,) |6 37%
Cs e o pr ,f‘e o EN ISO 14343-A: Cr 18,0-20,0 KCV:
- g zaaHaquﬁaﬂ pn:lcéa o wemen G (1912 3L Si) Ni 11,0-14,0 120 Ix/cm? npu +20°C
Vlg KHVIC}'IOTOCTOVIKI/IXHKO OSZOHHOQTOMKMX Mo 2,00-3,00 100 fx/ewm? npu -60°C
oovoHKen MO 6neﬁ|‘(’mblx cramet wapox | AWS A5.9:ER3TBLSI | N max 0,10 75 [x/cM? npw -110°C
2 R o,

02X17H1IM2, 08X17H13M2T, 10X17H13M3T, 2 gzz 8’838 30 Rox/em® npu -196°C

ASTM 316, 316L, 316Ti 1 UM aHANOTUYHBbIX,

a TakXXe XPOMOHUKE IEBbIX CTasiei Mapok
03X18H10, 08X18H9, 08X18H10T, ASTM

304, 304L, 321, 347 1 M nNoao6HbIX,
SKCMNYyaTUPYIOLLIMXCS BO BIAXHbIX cpefax npu
Temnepatypax o 350°C, korga k metanny
LBa NpeabABNATCA XeCcTkMe TpeboBaHUsA no
CTOMKOCTU K MEXKPUCTa/IIIMTHO KOPPO3UM.
[Npun 3TOM HannaBneHHbIX MeTann obnagaet
HEMNIOXOWN CTOMKOCTBIO K MUTTUHIOBOM
KOppo3un. Hanpumep, npu akcnosuumm B
TeueHune 24 yacos B 1% pacteope FeCl, npu
+20°C, cnegoB Koppo3un He HabaaeTcs.
MNoBbllWeHHOEe coaep)KaHne KpeMHUs
yny4yllaeT CBapoOYHO-TEXHONOrNYeckne
XapakKTePUCTUKN, TaKne Kak CMaynmBaemMoCTb
CcBapuMBaeMbIX KPOMOK, YTO MO3BO/ISAET
nony4yaTb WBbI C 60/1€€ NNaBHbIM NEPEXOAOM
MeXAy HannaB/eHHbIM Ba/IMKOM Y OCHOBHbIM
meTannoM. Ee Takxe npumeHsoT ans

CBapKU XPOMUCTbIX KOPPO3NOHHOCTOMKMX
cTanei hepputHOro Kiacca, Korga Het
KOHTaKTa LWBa C CepPHUCTbIMU cpeaaMu unm
cpefamu, Bbi3biBaloLLMMK KOPPO3MOHHOE
pacTpeckuBaHue nofg HarnpskeHnem, a
YCNOBWUS 3KCM/lyaTauumn Usaenus He TpebytoT
VAEHTUYHOCTN KO3 PULNEHTOB IMHENHOIO
pacLunMpeHns OCHOBHOIO M HamnaB/IeHHOIo
mMeTanna. LBbl, BbINO/HEHHbIE AaHHOW
NPOBOJIOKOW, CTOMKM K 06pa3oBaHuio
OoKasuHbl Npu Temnepatypax go 800°C,

a Takxxe 061afatloT BbICOKOM yaapHOW
BA3KOCTbIO NpKU TemnepaTtypax Ao -196°C.
CnepnyeT NpuHMMaTh BO BHYMaHMeE,

4YTO NPUCYTCTBME B HaM/TaB/IEHHOM

mMeTanie Mo B coyeTaHun C HEBbICOKUM
copepxaHunem Ni HECKO/IbKO CHUXaeT
CTOMKOCTb K O6LLEel KOppO3um npm

KOHTaKTe C CU/TbHBbIMU OKUCTUTETbHbIMU
cpefamu, Hanpumep ¢ a30THOW KUC/IOTOIA.
Bbicokune nnactmyeckne xapakTepucTmkm
HannaBAeHHOro MeTasia, Kak npasuso,
NO3BOMSAOT BbINOMHATE NOCneayoLme
TeXHOMorn4yeckme onepaumm, CBAsaHHble

C nnactTuyecknm geopmMmpoBaHmem
CBapeHHbIX 3aroToBOK, 6e3 NpoBeaeHus
MOC/IECBApPOYHON TEPMUYECKO 06PaboTKK.
LLIBbI MOXHO noABepraTtb 3/1EKTPOXMMUYECKOM
nonvpoBke. [ns cHUXeHns pa3bpbl3rnBaHus,
CcBapKy NpeanoYTnTesibHee BbINO/HATb Ha
o6opynoBaHun, NOAAEPXKNBAIOLLLEM PEXUM
MIG-puls.

[ocTynHble ansa 3akasa gnameTpsbl: 0,8; 1,0; 1,2
n 1,6 mm

HAKC: @ 1,0; 1,2 mm

FNnoWRC-92 5-13
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen
n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

B

Mapka, onucaHue

Knaccudmkauum
n ogo6peHus

Xumunueckuin
cocTaB

3almnTHbIA
ras

TunuyHble MexaHn4yeckue
CBOMWCTBA HannaB/I€HHOIro

NMPOBOJIOKU, % meTanna
Weld M 318 TY 25.93.15-349- C max 0,08 | M12 (98%Ar +2%CO,) | o, 480 MlMa
BLICOKONErMPOBAHHAR ayCTEHNTHAR 55224353-2024 Mn 1,00-2,50 | nnu o, 570 MMa
CcBapoYHas NPOBOJIOKA, NpeAHa3HavYeHHas Si 0,30-0,65 | M13 (98%Ar + 2%0,) 6 30%
0719 CBaPKW U3AE/Ni, 9KCMTyaTUPYIOLLMXCS EN ISO 14343-A: Cr 18,0-20,0 KCv:
KaK B Cyxux, TaK U BO BNaXHbIX Cpeaax G (1912 3 Nb) Ni 11,0-14,0 88 [Ix/cm? npwm +20°C
npu Temnepatypax ot -120 go 400°C Mo 2,00-3,00 60 [x/em? npu -60°C
13 cTabunnsnpoBaHHbix Ti uan Nb u AWS A5.9: ER318 Nb 8x%C-1,00
HecTabuIM3MPOBaHHbLIX KOPPO3MOHHOCTOMKMNX P max 0,030
XPOMOHUKENbMONINOAEHOBbLIX CTanen Mmapok S max 0,020
02X17H11IM2, 08X17H13M2T, 10X17H13M3T,
ASTM 316, 316L, 316Ti, 318 1 UM aHANOTNYHbIX, FN no WRC-92 ¥ 8
a Tak)Ke XPOMOHUKE IeBbIX CTanel Mapok
03X18H10, 08X18H9, 08X18H10T, ASTM
304, 304L, 321, 347 1 M nNogo6HbIX,
Korga K MeTtasnsy waea npeabaBasaoTcs HAKC: @ 1,2 mm
XecTkne TpeboBaHusA Mo CTOMKOCTU K
MeXKpUCTanIMTHom kopposun. Cnegyet
NMOMHWTb, YTO, KaK 1y MPOBOJIOK TUMa
ER316, HannaBneHHbIM MeTann He obnagaet
[OCTaTOYHOW KOPPO3MOHHOM CTOMKOCTbIO
NPV KOHTaKTe C CU/TbHLIMU OKUC/TUTENbHBIMU
cpenamu. [Npu 3TOM CBapHbIe WBbI He
npefHasHaYeHbl ANs nocneayioLein
3/1eKTPOXMMMYECKOW nonmpoBke. CBapKy
npeanoYTUTeIbHee BbINOMHATL Ha
060opyaoBaHUK, MOAAEPXKMBAIOLLEM PEXUM
MIG-puls.
[ocTynHble Ansa 3akasa gvameTpbl: 1,0 1 1,2 Mm
Weld M 385 TY 25.93.15-321- C max 0,025 | 13 (70% Ar + 30%He) o, 340 MMMa
CBapouyHas NpoBo/ioka o6ecrneynBaeT B 55224353-2023 Mn 1,50-2,20 | wwm o % 549 Mria
HannaBKe XPOM-HUKEb-MONTMOAEHOBYO Si max_0,50 | I1(100%Ar) 6 37%
cynepayCcTeHUTHYIO CTasb C NpeaeibHO HU3KUM EN ISO 14343-A: Cr 19,5-21,5 KCv:
coaepKaHeM yrnepoaa, A0MOMHNTENBHO G20255CulL Ni 24,0-26,0 | B kauecTtBe 150 Ox/cm? npu +20°C
NernpoBaHHyo Meablo, YTO NOBbILIAET Mo 4,20-5,20 | sawwuTHoro rasa
CTOMKOCTb MaTepuana B CEpPHOW KUcnoTe, AWS A5.9: ER385 Cu 1,20-2,00 OOonNyCKaeTCd Takxe
XapaKTepU3YIoLLYIOCH NONHOCTBIO AYCTEHUTHON | LiakC: @ 1.2 mm P max 0,020 | ncnonbsosatb
CTPYKTYPOW 1 BbICOKOIN YCTOMUMBOCTBLIO K ’ S max 0,020 | M12 (98%Ar + 2%CO,)

o6Len, MEXKPUCTA/IMTHOW, MUTTUHIOBOW

1 LLIeNIeBOW KOPPO3UAM, a TakxXe K
KOPPO3MOHHOMY pacTpecKMBaHUo Noa
HanpsXXeHneM. HannaBneHHbI MeTann Takxe
o6n1agaeT XopoLlen CoONpPOTUBISEMOCTbLIO

K BO34ENCTBUIO BOCCTAHOBUTENBHbIX

cpea. NaHHas NpoBOnoKa NpUMeHsaeTcs

NpPW N3roToBNEHUM TEXHONTOMMYECKOro
o6opyanoBaHNS Ans NpoM3BoACTBa
cynbaTtHbIX N hocthaTHbIX yA0OPEeHWUH,
LeN0N03HO-6yMaXHON, HEDTEXMMNYECKON
1 chapmaLieBTMHECKOW MPOMbILLNEHHOCTAX N3
cynepaycTeHUTHbIX ctanei Tuna 06XH28MAT,
X1INiCrMoCu 25 20 5, 1.4539, ASTM 904L

N MM @aHanornyHbIX, SKCMNyaTUPYOLLMXCS

B YC/TOBUSAX BIAXXHOW KOPPO3un nNpu
Temnepatypax go 400°C. HannaBneHHbIn
MeTas CTOeK K BO3AENCTBUIO CEPHOW,
0OpTOhOCHOPHOM, YKCYCHOM, MypaBbMHOWM, a
Takxe 6e3KNCNOPOAHbIX KUC/TOT 1 MOPCKOW
BoAbl. CBapKy peKOMeHAYEeTCS BbINONHATb
6e3 nonepeyHbIX KonedaHuii ¢ yaenbHbIM
TennoBnoxeHnem He 6onee 1,5 kX/MM, Ha
o6opyaoBaHMKY, NOAAEPXXNBAIOLLEM PEXUM
MIG-puls. ®epputHas hasa B HanaBneHHOM
MeTasnse OTCyTCTBYeT.

LoctynHble ansa 3akasa gnameTpbl: 0,8; 1,0 n
1,2 MM

nnn
M13 (98%Ar + 2%0,)

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

4.2.3. npOBOﬂOKVI cnoWHOro cedeHua Anga ﬂerBOVI CBapK B 3alWMUTHbIX rasax naBAWMMCA 3/1€KTPoAOM
BbICOKO/IErMpoBaHHbIX AYN/T€KCHbIX KOppO3MOHHOCTOVIKVIX cranem.

Xumunueckmin

TunuyHbie MexaHU4yeckue

1.4417,1.4460, 1.4462, 1.4463, 1.4470 1 um
aHanornyHbIxX, @ TakxXe Ans CBapku 3TUX cTanew
C BbICOKO/1IErMPOBaHHbIMW @yCTEHUTHBIMU (KpOMe
cynepayCcTeHUTHbIX), HU3KOermpoBaHHbIMU

1N KOHCTPYKUMOHHbBIMU YINepoANCTbIMU
ctanamu. Ee Takxke MOXHO NpUMEeHATb AN
CBapKU «6I0AXETHbIX» 6€3MONN64EeHOBbIX
aynnekcHbix ctaner tuna 23%Cr-4%Ni-N, Takunx
kak S32001 (1.4482), S82011, S32101 (1.4162),
S$32202 (1.4062), S32304 (1.4362), S32003,
KpoMme criyvaeB, korga nermposaHve Mo moxet
oTpuLaTesIbHO CKa3aTbCs Ha KOPPO3MOHHOM
CTOMKOCTW, Hanpumep npu KOHTaKTe C CUIbHO
OKWUCIUTENbHbIMK CpeaaMn. HannaBneHHbIn
MeTasi/l XapakTepusyeTcs BbICOKMMMU
MPOYHOCTHBLIMU U NSIaCTUYECKMMY CBONCTBaMUN B
COYeTaHMM C XOpoLUer CTOMKOCTbIO K KOPPO3uun
BO B/laXHbIX cpegax npu temneparypax
akcnnyatauum go 280°C. Metann Takxe

CTOEK K MEXKPUCTANIMTHOW U NMUTTUHIOBOM
KOPPO31K, a Takxke K KOPPO3MOHHOMY
pacTpeckuBaHuo noa HanpshxeHnem. MoxeTt
NPUMEHATLCA ANS N3AENNA, KOHTaKTUPYHOLLNX

C xnopocogepxalimmm cpegamm n
cepoBogopoaoM. Kputnueckas temnepaTtypa
MUTTUHIOBOW KOPPO3MKM Y HamnnaBleHHOro
meTanna no ASTM paspgen 48 metoq A (Critical
Pitting Temperature) npu BpeMeHn akcnosmumm
24 vyaca, CTP=25-30°C, a TUNMNYHbI SKBUBANEHT
CONPOTUBAAEMOCTU MUTTUHIOBOW KOPPO3nKn

B npoBooke (Pitting Resistibility Equivalent)
PRE = %Cr + 3,3%Mo + 16%N npumepHo paBeH
35. OCHOBHbIMM 061aCTAMU U3 NPUMEHEHNS
ABNAIOTCA NPON3BOACTBO TEXHONIOMMYECKOro
o60pyaoBaHUa ANg Lenono3Ho-0yMaxHon
MPOMbILUIEHHOCTM U MOPCKUX NMaThopm ans
06paboTKM 1 TPAHCNOPTUPOBKN HETH M rasa.
[ns ctaHAapTHbIX AYyNAEKCHbIX cTanen yaensHoe
TEeNNoBMNOXEHNe cneayeT BblAepXnBaTb B
ananasoHe 0,5-2,5 k[x/MM, a MeXNpPOXoaHYo
Temnepatypy He Bbiwe 200°C.

LocTtynHble gnsa 3akasa gvameTpsbl: 1,2 MM

HAKC: @ 1.2 mm

FNnoWRC-92 “55

M Knaccudmkaumm 3aWunTHbIN o~
apka, onucaHue cocraB CBOWCTBA Han/naB/IEHHOro
n ono6peHus ras
NpoBONoKu, % meTanna
Weld M 2209 TY 1222-273- C max 0,030 | M13 (98%Ar +2%0,) | ©, 600 Mrla
552243532022 | Mn 1,20-1,85 o, 760 Mrla
BbicokonervpoBaHHas ayCTEHUTHO-hEeppPUTHaAA Si 0.30-0.70 & 30%
e e |evsouasaa o aisais 20
A p Ly . G2293NL Ni 8.00-9,00 150 Ox/cm? npn +20°C
M13 cTaHOapTHbIX AYNNEeKCHbIX cTanem ¢
cofepXaHnem xpoma okono 22%, Taknx Mo 3,00-3,40
0, . -
Kak 08X21H6M2T, 02X22H5AM3, S32205, AWS AS5.9:ER2209 E mo;<12o%§8
S31803, S32304, S32101, S82441, W.Nr 1.4462, ax: o,
S max 0,020

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen
n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

Xumunueckuin

Tunu4Hbie MexaHu4yeckue

Knaccudmkaummn 3alWunTHbIk =
Mapka, onucaHue cocraB CBOWCTBA HannaB/IEHHOro

N ono6peHus ras

NpoBONOKU, % meTanna
SpeciAlloy M 25.10.4.L EN ISO 14343-A: C max 0,020 | I3 (70% Ar + 30%He) | o, 659 Mla
BbicokonernpoBaHHasi ayCTeHUTHO-heppuTHas G2594NL Mn 0,30-0,70 0, 832Mra
cBapoyHas npoaonoxa r)|l e Ha3HaHerHZF| ns Si 0,20-0,50 6 30%
CBapKVI npe EOHTVITGI‘H:;HC[))BF; rOH-renmeBopllZ AWS AS.9: BR2594 | Cr 24,0-26,0 KCv:
cme?:m a faKn)Ke B aprOH-renmEBoPl cmecu Ni 9,0-10,5 199 Mox/ew? npu +20°C
, ~ 2 _40°
c pobaBneHnem B Hee 1-2% COZ, O2 nnun N2 mo gggggg 161 fx/cw? npu -40°C
T e mex 00w
ynepay Aep S max 0,015

xpoma okono 25% Ttakmx kak UNS S32750,
S$32760, S32550, S39274, J93404, W.Nr 1.4410,
1.4501, 1.4507, Hanpumep SAF 2507, Zeron

100, DP3W un nm aHanoruyHbix. NMpuMmeHeHve B
KayecTBe 3alMTHOro rasa aproHOBbIX CMece
M12 nnn M13 gonyctumo, HO He XxenaTtenbHo,

T.K. PV MHOTrOMPOXOAHOV CBapKe CyLecTByeT
NOBbILLIEHHas BEPOATHOCTb NTOKaslbHbIX
MeXBa/IMKOBbIX HecnaBneHnin. Ee MoxHo
TakXe NPUMEHATb AN CBapKu CTaHAaPTHbIX
[YNMEeKCHbIX cTanei, 0CO6eHHO KOPHEBbIX
npoxoaoB., korga TpebyeTcs NoBbICUTb
KOPPO3MOHHYIO CTOMKOCTb MOBEPXHOCTU LWIBA,
KOHTaKTUPYIOLLErO C arpeCCUBHOM Cpeaon.
HannaBneHHbI MeTann xapakTepuayeTtcsi o4eHb
BbICOKMMW MPOYHOCTHBIMU W N1ACTUYECKUMMN
CBOWCTBaAMW B COYETaHUN C BETMKONENHOWN
CTOMKOCTbBIO K OOLLEN, MEXKPUCTANINTHOM 1
MUTTUHIOBOW KOPPO3MK, @ TakKe KOPPO3MOHHOMY
pacTpecknBaHmo Noa Hanps>XeHnem.
Kputnyeckasa temnepartypa NUTTUHIOBOWA
KOPPO3u1KN y HanaBneHHoro metanna no ASTM
pasnen 48 metop A coctaBnsietr CTP=50-60°C
npv BpeMmeHu akcnosunumm 24 yaca n +40°C npum
BPEMEHM 3KCno3umumm 72 Yyaca, a SKBUBaNEHT
CONPOTUBAAEMOCTU MUTTUHIOBOW KOoppo3un PRE
npvmMepHo paBeH 42. OCHOBHbIMK 061acTaMK ee
NnpYMeHeHus ABNAOTCA MPOU3BOACTBO TAXEO
Harpy>eHHOro TeXHOIorM4yeckoro o6opyaoBaHms
ONS LUeNtoNo3HO-6yMaXKHOM NPOMbILLIEHHOCTU U
nepoBas 3alumMTa MOPCKUX HEPTAHBIX U ra30BbIX
nnathopM. YaenbHoe TennoBoXeHe cnegyet
BblaepxuBatb B gnanazoHe 0,2-1,5 kx/mMMm, a
MeXNpPOoXoaAHyto Temnepatypy He Bbiwe 150°C. Mo
BO3MOXHOCTW NpeanoyteHne creayet oTaaBaTb
cBapKe NnopoLLKoBoi npoBosiokoii Shield-Bright
2594.

[ocTtynHble ansa 3akasa gvameTpsbl: 1,2 Mm

FNnoWRC-92 "~ 50
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

4.2.4. TIpOBO/IOKU CIJ/IOWIHOIO CeYEeHUSA ANA AYyroBOW CBapKU B 3al4UTHbIX ra3ax MNaBSALWMMCS 3/1€KTPOAOM
BbICOKO/IEMMPOBaHHbIX OKa/IMHOCTOMKUX U XXapOMNpoO4HbIX CTaneu.

Xumuueckui

Tunu4Hbie MexaHU4yeckue

M3 XapONpPOYHbIX OKaIMHOCTOMKMX CTanen

Tnna 25%Cr-20%Ni, Taknx kak 20X23H18,

AISI 310S, 310H, X15CrNiSi25-21,1.4841 1 um
aHanornyHbIx, paboTaloLWmnX B OKUC/TUTENbHBIX U
HayrnepaxuBaroLmx cpefax (He pekomeHayeTcs
ONS KOHTaKTa C CEPHUCTbIMK Cpeaamm).
[onHOCTBIO ayCTEHUTHasA CTPYKTypa MeTanna wea
rapaHTMpyet oTcyTcTBME ahhekTa OxXpynunBaHms,
a NoBbILLEHHOE cofepXaHue yrnepoaa
npenaTcTByeT adhheKTy NON3y4ecTn npu
ONVTENbHOW 3KCMnIyaTaLuumn Npu temnepartypax

B UHTepBarne Temnepatyp ot 550 go 950°C.
OpHako, No 37Ol Xe Npu4nHe, Npu ceBapke

HaAOo Yy4YnTbIBaTb CKIOHHOCTb HaM/1aB/IEHHOr o
mMeTanna kK 06pas3oBaHNI0 FOPSAUNX TPELLMH.
Bnaropgaps BbICOKOMY cOAep>XXaHWo Xpoma,
HannaBAEHHbI MEeTann CToek K 06pa3oBaHNIo
oKanuHbl Npu Temnepatypax go 1150°C. YgensHoe
TEMNIOB/IOXEHME HE [OMKHO NPeBbILLaTh

1,5 kx/MM, a MexnpoxofaHasa TemnepaTypa
100°C. MNpoBo/ioKa LWMPOKO NpUMEHAETCH

nNpu NPOV3BOACTBE Pa3/IMYHbIX TEPMUYECKNX
neyen, KOTNOB M TEN/T00OMEHHUKOB. [laHHy0
NPOBOJIOKY HE PEKOMEHAYETCHA NPUMEHSTb AN
N3AENNIA, SKCNTyaTUPYIOLLMXCHA BO BNAXHbIX
cpepgax, Unun Korga B npouecce ocTbiBaHUA Ha

X MOBEPXHOCTb MOXET BbINacTb KOHAEHCAT, T.K.
HannaBNEeHHbIA MeTana He o6nagaeT CTOMKOCTbIO
K MEXKPUCTaNIMTHOM Koppo3un. GepputHaa
¢hasa B HannaBNEHHOM MeTasnne OTCyTCTBYET.
LoctynHble gnsa 3akasa gvameTpbl: 1,0 1 1,2 mm

HAKC: @ 1.2 mm

M Knaccudmkaumm 3aWmnTHbIN _
apka, onucaHue cocTaB CBOWCTBA HannaB/IEHHOro
n ono6peHus ras
NpoBoONoKu, % meTanna
Weld M 310 TY 25.93.15-343- |C 0,08-0,15 | M12 (98%Ar + 2%CO,) o, 380 Mla
BLICOKONErMDOBAHHAR AVCTeHUTHAS 55224353-2024 |[Mn 1,40-2,20 [ unmn o, 580 MlMa
cBapoyHas nposonoxa r>|l efAHa3HavyeHHas Si 0,30-0,65 | M13 (98%Ar + 2%0,) 6 40%
rmpcsa Kn Bp3a VITHbI,X rpa;ellx 11,13, M12 1 M13 EN ISO 14343-A: cr 25,0-27,0 KCvV:
A P w N G 2520 Ni 20,0-22,0 213 [x/cm? npy +20°C
N3AENNIA, SKCMTyaTUPYHOLLMXCS NMPU BbICOKUX p max 0.030
TemMnepaTtypax U MexaHMYeCKMX HarpysKax, AWS A5.9: ER310 |S max 0.020

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen
n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

4.2.5. MNMpoBONOKK CM/IOWHOIO CeYeHUs ANS AYroBOi CBapKM B 3alMTHbIX ra3axX MAaBAWMMCSH 3M1eKTPoAoM
pa3HOpPOAHbLIX CTanei, HanMaBKN NepexoaHbIX C/I0EB U CBapPKM CTanei ¢ orpaHUYeHHOW CBapuMBaeMocCTblo.

Xumuueckui = TunuyHbie MexaHU4yeckue
M Knaccudmkaummn 3aluUTHbIA =
apka, onucaHue cocTaB CBOWCTBA HanMaB/€HHOro
n ogo6peHus o ras
NpoBoOSIoKH, % meTanna
Weld M 307Si EN ISO 14343-A: C max 0,20 | M12 (98%Ar + 2%CO,) o, 450 Mra
BbicokonermpoBaHHaa ayCTeHUTHAsA CBapoYvHas G188 Mn Mn 5,00-8,00 | v % 630 Ma
NpPOBO/IOKA E e HasHaneHHaﬂ N5 CBa pKVI Si max 1,20 | M13 (98%Ar + 2%0,) 6 4%
apCTeHVITHbYIX 1P305l mMapraH oamcfux CTanpeﬁ AWS AS.9: ER307 | Cr 17,0-20,0 KCvV:
Y v © Maprany (MmoancmumposaHo) | Ni 7,0-10,0 150 Ox/cm? npu +20°C
(Tvina ctanei Nagdwnbga), a Takxe Apyrux p max 0.030
ayCTEHUTHbIX CTanel C BbICOKUM COAepXXaHNeM s max 0,030

Mn 1 nx cBapku € ApyruMmn CTansimMm, a Takxe
cTanen c orpaHNYeHHON CBapMBaeMOCTbIO,
KOrAa NPOYHOCTHbIE XapaKTePUCTUKM LLBA
ABNKAOTCS BTOPUYHBbIMW. HannaBneHHbIN

MeTann o6nagaeT OTHOCUTETIbHO HEBbLICOKON
NPOYHOCTBIO U OYEHb BbICOKOW NNaCTUYHOCTbIO,
4TO NO3BONSAET n3bexatb 06pa3oBaHNS TpeLH
B OKO/IOLLOBHOW 30HE B NpoLecce sKcnyaTaumm
B YC/NIOBUSIX 3HAKOMEPEMEHHbIX Harpy3oK.
[aHHyo NPOBOIOKY TakXe MOXHO NPUMEHATb
ansa ceapku aycteHuTHbix Cr-Ni ctanel, korga

K U3[eNVIio He NpeabsBnalTca TpeboBaHns

no cronkoctn K MKK, ctanen c orpaHnyeHHom
CBapMBaeMOCTbIO, @ B HEKOTOPbIX Cyyasx Ang
CBapKM pa3HOpPOAHbIX cTanen. HannaBneHHbii
MeTansn CToek K obLien Kopposnn, o6pasoBaHmIO
OKa/lMHbl NpKU TemMnepaTtypax aKcnayataumm 4o
800°C, ogHaKo He yCTONYMNB K BO3AENCTBUIO
CEPHUCTbBIX ra30B NpKU TeMnepaTtypax Bbille
500°C. Bbicokoe cogepxaHvne Mn genaet
HannaBNEHHbIV MeTan ManoyyBCTBUTENBHBIM K
06pas3oBaHNIO ropAYNX TPELUMH, a NOBbILLEHHOEe
cofiep>XaHne KpeMHUS yyyluaeT CBapOYHO-
TEXHONOrNYECKNE XapaKTEPUCTUKH, Takne

KaK CMayvMBaeMOCTb CBapMBaeMblX KPOMOK.
Bnaropgaps cBOMM BbICOKMM CBApPOYHO-
TEXHOMOrMYECKNM XapaKTepucTnkam
NPOBOJIOKA HalUMa LUMPOKOE NPUMEHeHne

019 aBTOMaTUYECKOM 1 pO6OTU3MPOBAHHOWM
CBapKu B TPAHCMOPTHOM MaLLUMHOCTPOEHUN.
MexnpoxoaHasi TemnepaTtypa He fOMKHa
npesBbiwaTh 150°C, a pekomeHagyemoe yaensHoe
TENNOBNOXeHNe He 6onee 2 kx/MM. DepputHas
hasa B HanaBNEHHOM MeTasnse NpakTMyeckn
otcytctByeT V0%.

LocTtynHble gnsa 3akasa avameTpbl: 1,0 1 1,2 mm

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

Xumunueckuin

TunuyHbie MexaHu4yeckue

Knaccudmkaumm 3alWmTHbIA _
Mapka, onucaHue cocTaB CBOWCTBA HannaB/ME€HHOro
n ono6peHus ras
NpoBONoKuU, % meTanna
Weld M 309L ENISO 14343-A: C max 0,03 | M12 (98%Ar + 2%CO.) o, 440 MMMa
MpoBO/OKa NOBbLILWEHHOrO NernpoBaHns G232t Mn 1,40-2,20 | wu o, 600Mrla
OEHOBHbIM Ha3Ha4YeHneMm KoTo op17| HBI‘IFle"I'CH Si 0,30-0,65 | M13 (98%Ar + 2%0,) 6 4%
cBapKa B 3alUMTHbIX rasax M12pm M13 AWS A5.9: ER309L | Cr 23,0-25,0 KCV:
P ”4 Ni 12,0-14,0 200 [x/cM? npu +20°C
HU3KOYIIePOANCTBLIX N HU3KOMErMPOBaHHbIX
KOHCTPYKLUMOHHbIX CTanein NnepimMTHoro Knacca P max 0,030
pyKU P s max 0,020

BbICOKO/IErMPOBaHHbIMW CTaNAMM ayCTEHUTHOIO
knacca tuna 03X18H10, 08X18H9, 08X18H10T,
02X17H1IM2, 08X17H13M2T, 10X17H13M3T, ASTM
304L, 321, 347, 316, 316L, 318 n M aHaNOrn4YHbIX,
C Pas/IMYHbIMK BbICOKO/IErMPOBaHHbIMIU CTaNsaMm
heppuTHOro n hepprUTo-MapTEHCUTHOIO

Knacca, KOHCTPYKUMOHHbIX CTanen nepintHoro
K/flacca v CTaHOapTHbIX BbICOKOMErnpoBaHHbIX
cTanei ayCTeHUTHOro Kriacca ¢ 6104XeTHbIMU

M CTaHAapTHbIMU AYNIEKCHLIMU U APYTUMU
ayCTeHUTHO-heppPUTHLIMKU CTanamu, a

TaKXe HaniaBKu NepexofHbIX C/I0eB Ha
KOHCTPYKLUMOHHbIE 1 TEM/1I0YCTONYMNBbBIE CTanm
npw CBapke n3aenuin 3 AByXCAONHbIX CTanen,
nakMpoBaHHbIX BbICOKONErMpoBaHHbIM C/10EM
™mna 03X18H10, 08X18H9, 08X18H10T, ASTM
304L, 321, 347 n um aHanornyHbIx. NpegensHo
HU3KOe coaepxaHue yrnepoaa obecneynBaet
HannaBAeHHOMY MeTasly BbICOKYIO CTOMKOCTb K
MEXKPUCTanNNTHOM Koppo3unun. PekomeHagyemoe
yaenbHoe TennoBnoXxeHne He 6onee 2 kx/mm.
[octynHble ana 3akasa gnameTpbl: 0,8;1,0 1 1,2 mm

FN no WRC-92 7-20

Weld M 309LSi

Bonee vacto npumeHaemas ans GMAW-

CBapKM CBapoYHas NpoOBO/IOKA MNOBbILLEHHOIrO
nermpoBaHus, 61M3Kas No XMMUYECKOMY COCTaBy
M aHanorvyHas no HasHaveHuo Weld M 309L.
[NoBbIlWEHHOE cofepXaHne KPEMHNUS yny4dluaeT
CBapPOYHO-TEXHOMOrNYECKNE XapaKTEePUCTUKM,
Takue Kak CMa4yMBaeMOCTb CBapMBaEMbIX KPOMOK,
4YTO NO3BOMSAET MNOMyYaThb LWBbI C 60M1€e NnaBHbIM
nepexoaom Mexay HansaB/feHHbIM Ba/IMKOM U
OCHOBHbIM MeTasl/ioMm,

[ocTynHble ansa 3akasa gnameTpsbl: 1,0; 1 1,2 Mmm

TY 1222-280-
55224353-2022

EN ISO 14343-A:
G2312LSi

AWS A5.9:
ER309LSI

HAKC: ©1,0;1,2 Mm

C max 0,03
Mn 1,70-2,50
Si 0,65-1,00
Cr 23,0-25,0
Ni 12,0-14,0
N max 0,20
P max 0,030
S max 0,020

FN no WRC-92 5-15

M12 (98%Ar + 2%CO,)
nnu
M13 (98%Ar + 2%0.)

o, 430 MMa

o, 620 MlMa

&5 33%

KCV:

150 Ox/cm? npu +20°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

4.3. HPYTKM npucapgoYHbie CN/IOWLHOro cevyeHua ansa ﬂerBOVI CBapPKM B 3alLUMTHbIX rasax Hen1laBAWMMCSH /1TEKTPOAOM Ha

OCHOBE€ BbICOKO/IErMpoBaHHbIX cTarnen n XenesHo-HMKeNeBbIX Cr/1aBoB.

o
b
[vs]

4.3.1. MpyTku ANa gyroBoi cBapku BbICOKONErMPOBaHHbIX MapPTEHCUTHbIX KOPPO3MOHHOCTOMKUX CTasen.

Mapka, onucaHue

Knaccudmkaumm

Xumunyeckmii coctas

TUNUYHbIEe MexaHu4Yeckue
CBOWCTBA Han/1aB/IEHHOro

HanaBKWU KPbI/IbYaTOK KOMMPECCOPOB, AeTanei CTaHKOB, rPebHbIX
BanoB, Koraa TpebyeTcs yCTOMUYMBOCTb K KABUTALMOHHOM 3p031KN 1
ncTmpanHmio. OCHOBHbIMM NOTPEBUTENAMU AaHHBIX CM/1AaBOB ABAAIOTCA
Takne OTPac/In Kak aspoKoCMUYecKasi, XMMuyeckas, Hedterasoas,
LeNtoN03Ho-6yMaxkHas!, sSHepreTuyeckast NPOMbILLTEHHOCTH,
CYyAOCTPOEHME, ANS KOTOPbIX 0ObIYHO TPEOYIOTCS YHUKAIbHbIE COYeTaHns
MPOYHOCTHBIX U KOPPO3NOHHbIX CBONCTB. HannaBneHHbI meTann nocne
TepMuyeckon o6paboTkn obnagaeT NPeBOCXOAHOM KOPPO3MOHHOM
CTOMKOCTbBIO, B TOM YMC/E CTOMKOCTBIO K MEXKPUCTANNIUTHOM KOPPO3Unmn
3a cuert nermpoBaHuda cnnasa Nb.

[ocTynHble Ans 3akasa gnameTpbl: 2,0 MM

un ono6peHus npyTka, % veTanna

Weld T 630 AWS A5.9: ER630 C max 0,05|c, 725 Mlla

Mn 0,25-0,75| 0, 930 Mrla
BbicokonernpoBaHHbIli NpyTOK, MpeAHa3HaYeHHbIN 415 CBapKK Si max 0,75|8 5%
«BI0XKETHBIX» XPOMOHMKENEBbIX MAPTEHCUTHBIX HEPXABEIOLLIMX Cr 16,0-17,0
cranei Takux Kak 17/4PH unn FV520B v nm aHanornydHbix mna 1.4542, Ni 4,50-5,00
1.4532, S17400, S45000, koTopble coAep>XaT MeAb U, Kak cneAcTsue, Cu 3,25-4,00
noABepralTCsa AMCNepCUOHHOMY TBEPASHMIO MPY COOTBETCTBYIOLLE Nb+Ta 0,15-0,30
TepMoo6bpaboTke. MNpyTkn NpUMEHSAETCH B aBMaCcTPOeHUK, Hanpumep =] max 0,030
AN BbICOKOMPOYHbIX AeTanei aAsuratenei. VX Takxe NnpuMeHsioT ans S max 0,020

MNMocne TepmoobpaboTku:
Harpes 1025-1050°C,
1y4ac c oxnaxageHuem Ha
BO34yXe un nocnegyowen
BbIA€PXKOW npu
610-630°C, 4 vaca

6, 770 MMNa

o, 980 Mrla

& 10%

4.3.2. MpyTku oNa oyroBoi CBapky BbICOKONIENMPOBAHHbIX ayCTEHUTHbIX U CyrnepayCTEHUTHbIX KOPPO3UOHHOCTOMKMNX

cTanen.

Mapka, onucaHue

Knaccudmkaumm

XumMunueckum cocrtaB

TuUNuyHble MexaHu4yeckue
CBOWCTBA HanslaB/IeHHOro

Tpe6oBaHWs MO CTOMKOCTU K OOLLEN U MEXKPUCTAINIMTHOM KOPPO3uun, a
TaKXe AN CBaPKN XPOMUCTbIX KOPPO3UOHHOCTOMKUX CTanen heppuTHoro
Knacca, Korfa HeT KOHTaKTa LBa C CEPHUCTbIMKU Cpefamu Unmn cpegamu,
BbI3bIBAOLLMMN KOPPO3MOHHOE pacTpecKMBaHue nof HanpsxxeHnem,

a yCnoBu1s aKcnyaTaumm n3genns He TpebytoT MAEHTUYHOCTU
KO3(hhMLIMEHTOB NIMHENHOIO PACLLUMPEHNST OCHOBHOMO W HamnnaBneHHOro
mMeTanna. HannaenexHbln MeTann o6nagaeT 4OCTaTOYHO BbICOKOM
KOPPO3MOHHOW CTOMKOCTBLIO MPU KOHTaKTE C CUNbHBLIMU OKUCITUTENAMU,
TaKMMU Kak a30THast KUcnoTa. LLBbI, BbINOMHEHHbIE AaHHO NPOBOOKOW,
CTOVKIN K 06pa3oBaHNio okasimHbl Npu Temnepatypax go 800°C, a

Takxe 06/1a4aloT 4OCTAaTOYHO BbICOKOW yAaPHOM BA3KOCTLIO Npu
Temnepatypax ao -196°C. Bbicokne nnactnyeckme xapakTepucTukum
HannaBNEHHOro MeTasnna, Kak NpPaBuio, NO3BOMAIOT BbINONHATE
nocneaytoLme TeXHoNornyeckme onepawmmn, CBA3aHHbIe C NNacTMYeckKum
aecdopMmnpoBaHNEM CBapeHHbIX 3aroToBOK 6e3 npoBeaeHus
rnocnecBapoyYHoii TepMmuyeckoit 06paboTku. LLIBbI MOXHO noaBepratb
3/1EKTPOXMMUYECKON MNOMNPOBKE.

[ocTtynHble gnsa 3akasa anameTpebl: 1,6; 2,0; 2,4 n 3,2 MM

HAKC: @ 1,6; 2,0;
2,4 Mmm (TONbKO ANsA
NOTOB C MHAEKCOM
ZG)

n ogo6peHus npyTka, % R —
Weld T 308L TY 1222-275- C max 0,03|c, 440 MMa

55224353-2022 Mn 1,00-2,50 o, 580 MlMa
BbicoKkoNernpoBaHHbI ayCTEHUTHbIA MPYTOK C MOHMXKEHHbBIM Si 0,30-0,65|86 36%
cofepxaHveM yrnepoaa, npeaHasHauyeHHbIn ANS CBapKu nsaenui, EN ISO 14343-A: Cr 19,5-22,0 | KCV:
3KCMNYaTUPYIOLWMXCS BO BNAXHbIX Cpefax Npu Temnepatypax 4o 350°C | w (19 9 1) Ni 9,0-11,0 | 213 [x/cm? npm +20°C
13 KOPPO3MOHHOCTOMKMX XPOMOHMKeNeBbIX cTaneit mapok 03X18H10, =] max 0,030 | 169 [x/cm? npu -80°C
08X18H9, ASTM 304, 304L 1 UM NoAOGHbLIX, @ TaKXe aHanorMyHbIX AWS A5.9: ER308L |S max 0,030 | 100 [x/cm? npw -196°
cTanei cogepxalimx kapbugoctabunnsatopbl Mapok 08X18H10T, ASTM
321, 347 n UM NoAo6HbIX KOr[da K MeTansly LiBa NpeAbABAAOTCS XeCTKne FN no WRC-92 "8

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

Mapka, onucaHue

Knaccudmkaumm

XumMunueckui cocrtaB

TunuyHble MexaHu4eckne
CBOMCTBA HannaB/eHHOro

n ogo6peHus npyTka, % MeTanna
Weld T 308LSi TY 1222-275- C max 0,03|c, 400 Mla
o = = 55224353-2022 Mn 1,40-2,20 |c. 570 MlMa
BbiCOKOMErmpoBaHHbIi ayCTEHUTHbI NPYTOK, 6/IM3KMIA MO XMMUYECKOMY ) 8 o
COCTaBY W aHaNormn4Hblii no HasHa4veHuto Weld T 308L. MNoBbilleHHoe Si 065100156 40%
cope >ZaHV|e KPEeMHWS ynydliaeT cBa OL‘IHO-TeXHOI'IOI’l/.ILIeCKVIe EN ISO 14343-A: cr 19,0-21,0 | KCV:
xanaETe VICTVIKF?A TaKmeszZK cmaqmsagmocn: CBapMBaeMbIX KPOMOK WI99LSI Ni 9,0-11,0 105 [bx/cw® npu +20°C
HTE I'IOSBpOI'IﬂeT |-;on yaTb LWBLI C 6onee I'Il'IaBHbIMpI'Ie exo, ompmex( : P max 0,030 75 Mx/ewm? npu -60°C
Y pexon Ay AWS A5.9: ER308LSi | S max 0,020 | 32 [x/cm? npu -196°C
HannaBneHHbIM BaIMKOM Y OCHOBHbIM METasI/IoM, HO Mpu 3TOM, 13-3a
NOBbILLIEHNSI NOABMXHOCTU Yrepoaa, HE3HaUUTE/TbHO MOBbILLAETCS o~
= FN no WRC-92 8
CKTOHHOCTb Han/aBNeHHOro MeTana K MeXKpUCTan/IMTHO KOPPO3un. HAKC: @ 1,6;
[JocTtynHble ansa 3akasa anameTpebl: 1,2; 1,6; 2,0; 2,4 1 3,2 mm 2,0; 2,4; 3,2 Mm
(ana notoB Kak ¢
nHaekcom ZG, tak
nHG)
Weld T 347 TY 1222-277- C max 0,08|c, 440 MMa
o o . 55224353-2022 Mn 1,00-1,80 | c. 640 Mrla
BbicOKOMermpoBaHHbIi ayCTEHUTHbIV NPYTOK, CTabuUNn3npoBaHHblii Nb, Si 0.30-0.65 GE 37%
- - > -J, {e]
e e oy ™ eSO uasan & is0a2io kov
’ W 19 9 Nb Ni 9,0-11,0 | 120 Ox/cm? npu +20°C
Weranny Lisa DCRREAAIOTCR SECTKHG TH6 G080 CTOKOCTH K Nb  104C-100 88 fixlcw’ npu -60°C
Y peat P AWS A5.9:ER347  |P max 0,025
MEXKPUCTaNMTHON Kopposuun. B cpaBHeHUn ¢ npoBonokamu Trna ER308L,
S max 0,020
nernpoBaHMe HNOOBMEM HECKOSIBKO CHMXAET YyBCTBUTENbHOCTb MaTepuana | HAKC: @ 1,6; 2,0;
B MKK, 4To no3Bonsiet AnmMTenbHO aKCNlyaTMpoBaTh U3Aeus npu 2,4; 3,2 Mm ~
o V FN no WRC-92 8
Temnepatypax go 450°C. OgHako, B cpaBHeHun ¢ ER308L, HannaBneHHbIR | (TONbKO ANS NOTOB C
mMeTann 6onee CKIOHEH K 06pa30BaHNIO FOPSYNX TPELLMH, MeHee nHaekcom ZG)
naacTMYeH Npu Xo10AHOM AethOpPMUPOBAHMN U HUSKUX TeMMepaTypax n He
npefHasHadeH Ansa nocneayoweii 3N1eKTPOXMMNYECKoi NosIMPOBKE LLBOB.
[ocTtynHble ansa 3akasa gnameTpebl: 1,6; 2,0; 2,4 1 3,2 MM
Weld T 347Si TY 25.93.15-337- C max 0,08|c, 450 Mrla
= _ = 55224353-2024 Mn 1,00-2,50| 0. 650 Mrla
BblcOKONernpoBaHHbI ayCTEHUTHbIV NMPYTOK, 6/IM3KUIA MO XUMUYECKOMY ) & o
COCTaBY W aHanornyHblii No HasHaveHuto Weld T 347. MNMoBbilWeHHOe Si 06510018 37%
coae >ZaHme KPEeMHUA ynyyllaeT cBa OHHO-TeXHOI‘IOI"MLleCKMe ENISO 14343-A: cr 19,0-21,0 | KCV:
xanaETe MCTMKF:/I TakmeyK;/K CMaLIMBaEMOCTb CcBapuBaeMbIX KPOMOK W19 9 Nb Si Ni 9,0-11,0 150 [bx/cw npu +20°C
LIT(F)) noanfonﬂeT r;on yaTb WBbI C 6onee I'Il'IaBHbIMpI'Ie exo ompmex : Nb 10x%C-1,001 75 Tx/ewm? npu -60°C
Y pexon Ay AWS A5.9: ER347Si [P max 0,030
Han/1aBNEeHHbIM Ba/IMKOM U OCHOBHbIM METa/I/IOM, HO Npu 3TOM, U3-3a
S max 0,020
MNOBbILLIEHNS MNOABMXHOCTUN yriepoaa, He3HauYMTelbHO MOBbILLIaeTCs HAKC: @ 1,6; 2,0;
CK/TOHHOCTb HaM/1laBEHHOIrO MeTasfia K MeXKPUCTaINIMTHON KOPPO3UN. 2,4; 3,2 MM (TONbKO FN no WRC-92 412
[octynHble gnsa 3akasa anameTpebl: 1,6; 2,0; 2,4 1 3,2 MM N9 NOTOB C

nHaekcom HG)

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

Mapka, onucaHue

Knaccudmkaumm

XumMunueckui coctaB

TunuyHble MexaHu4eckne
CBOWCTBA HannaBM€HHOro

n ogo6peHus npyTka, % MeTanna
Weld T 316L TY 1222-279- C max 0,03|c, 400 MMa
= o 55224353-2022 Mn 1,40-2,20 | . 560 Mrlla
BbicokonernpoBaHHbIi ayCTEHWUTHBIR NMPYTOK C MOHMXKEHHbBIM Si 0300658 1%
e ge |ENSOM3aA  |Cr 10200 ke
ns ngnOngTo;-lex KOppO3MOHHOCTgl7IﬂVIX XSOMOHMK:HKAEHMQHQHOBHX W9123L) Ni 11,0-13,0 1150 Ax/cw® npu +20°C
. Mo 2,00-2,50 | 120 Ox/cm? npu -60°C
Coerapor TN OBXTHENGT, OXTMINST ASTIE, |y pso-exsi [P mox 0030 a8 v ron 10
’ ; P s max 0,020 | 40 [x/cM? npy -196°C

Mapok 03X18H10, 08X18H9, 08X18H10T, ASTM 304, 304L, 321, 347 n um
nopoGHbIX, KOrAa K MeTasly Wea NpeAbsaBAsioTCs XeCcTkne TpetoBaHns
MO CTOMKOCTU K MEXKPUCTAN/IUTHON KOPPO3umn. [pn 3TOM HannaBneHHbIX
meTann ob6nafgaeT HemnIoXol CTOMKOCTBIO K MUTTUHIOBOW KOPPO3UW.
Hanpuwmep, npu akcnosvumm B TedeHne 24 vacos B 1% pactsope FeCl,
npu +20°C, cnenoB koppo3un He HabntogaeTca. Weld T 316L moxeTt
TaKXe NPUMEHSATLCH A1 CBaPKMN XPOMUCTLIX KOPPO3UOHHOCTOMKNX
cTanen peppuTHOro Kacca, Koraa HeT KOHTaKTa LUBa C CEPHUCTBIMU
cpefamu Un cpefiamu, Bbi3blBatoLLMMM KOPPO3MOHHOE pacTpeckmBaHmne
NoA, HanNpPsHXeHWeM, a yCIoBUS aKCryaTaumn Usfaenus He TpedytoT
NAEHTUYHOCTU KO3 PULIMEHTOB SIMHENHOIO PacLUMPEHNS OCHOBHOMO 1
HannaBneHHoro Metanna. LLBbl, BbINOMHEHHbIE AaHHOW NPOBOOKOW,
CTOWMKM K 06pa30oBaHmio okanuHbl Npu Temnepatypax Ao 800°C, a Takxe
o6nafatoT BbICOKOWN yAapHOM BA3KOCTLIO Npu Temnepatypax Ao -196°C.
CnepyeT NprHMMaTh BO BHUMaHWe, YTO NPUCYTCTBMUE B HarnnaBleHHOM
meTanne Mo B coyeTaHun C HEBbICOKUM cofepaHnem Ni HeCKobKo
CHWXaeT CTONKOCTb K 0OLL,eit KOPPO3MM NPY KOHTaKTE C CUbHBIMU
OKUC/IUTENbHBIMW CPeAaMu, HanpuMep C a30THOM KNCNOTO. Bbicokune
nnactmyeckme xapakTepucTMkn HamniaBeHHOro MeTana, Kak npaBuno,
NMO3BO/SIOT BbINOMHATL MOCNEAYIOWMNE TEXHOOrMYeCcKue onepawmu,
CBfI3aHHbIE C N/1aCTUYECKUM AepOPMUPOBAHNEM CBAPEHHbIX 3arOTOBOK,
6e3 NpoBeAeH1s NocnecBapoYHOl TepMnyeckolr 06paboTku. LLIBbl MOXHO
noABepraTth 3/1eKTPOXMMUYECKON NMONTMPOBKeE.

[octynHble anga 3akasa gnameTpebl: 1,6; 2,0; 2,4 n 3,2 MM

HAKC: ©1,6; 2,0;
2,4 MM (TONbKO AN
NIOTOB C MHAEKCOM
ZG)

FN no WRC-92 5-13

Weld T 316LSi

BbicokonernpoBaHHbIli ayCTeHUTHbIA NpyToK Tuna 316L, 6113knii

Mo XMMUYECKOMY COCTaBY W aHanornyHblii No HasHaveHuio Weld T

316L. MNMoBbilWeHHOe cofaepXaHne KPeMHUA yyyllaeT CBapoYHO-
TEXHOMOrMYECKNe XxapakTepUCTUKN, TaK1e Kak CMaunBaemMoCTb
CBapu1BaeMbIX KPOMOK, YTO MO3BO/IAET NO/y4aThb LWBbI C 60/1ee NaBHbIM
nepexofoM MeXay HamniaBfeHHbIM Ba/IMKOM M OCHOBHbBIM MeTasifloM, HO
Npw 3TOM, 13-3a NOBbILLIEHWS NMOABWMXXHOCTY yriepoaa, He3HauYNTeIbHO
MOBbILLAET CKIOHHOCTb HamnIaBIEHHOrO MeTasa K MeXKPUCTaUTHOM
KOPPO3UN.

[JocTtynHble ansa 3akasa gnameTpebl: 1,6; 2,0; 2,4 1 3,2 MM

TY 1222-279-
55224353-2022

EN ISO 14343-A:
W19123LSi

AWS A5.9: ER316LSi

HAKC: @ 1,6;

2,0; 2,4; 3,2 Mm
(ana noToB Kak ¢
nHaekcom ZG, Tak
nHG)

C max 0,03
Mn 1,00-2,50
Si 0,65-1,00
Cr 18,0-20,0
Ni 11,0-14,0

Mo 2,00-3,00
P max 0,030
S max 0,030

FN no WRC-92 5-13

o, 450 MMa

o, 580 Mra

&5 41%

KCV:

156 Ox/cm? npu +20°C
131 Ox/cm? npu -60°C
90 Ox/cm? npm -110°C
50 Ox/cm? npu -196°C

Weld T 318

BbicOKONErnpoBaHHbIii ayCTEHUTHbI NPYTOK, CTabUIM3MPOBaHHbI

Nb, npeAHa3Ha4YeHHblin ANs CBapKMN U3AE/NIA, SKCNYaTUPYIOLMXCS

BO B/laXHbIX cpegax npu temnepaTtypax ot -120 go +400°C n3
KUCOTOCTOMKMX KOPPO3MOHHOCTOMKNX KapOunaocTabmniamsanpoBaHHbIX U
HeCTabuNN3NPOBaHHbBIBX XPOMOHUKENbMONMGAEHOBbLIX CTasiein MapoK
02X17H11M2, 08X17H13M2T, 10X17H13M3T, 1.4571, ASTM: 316L, 316Ti,
318 1 MM aHaNOrNYHbIX, @ TaKXe XPOMOHMKENEBbLIX CTanel MapokK
03X18H10, 08X18H10T, ASTM: 304L, 321, 347 n um noaobHbIX, KOoraa

K MeTan/y WBea NpeabsaBIsioTCs XXeCTKme TpeboBaHNsA Mo CTOMKOCTK

K ME@XKPUCTaNIUTHOM KOppo3uu. LLIBbI, BbINOHEHHbIE AaHHOW
NPOBOJIOKOI, CTOVKMN K 06pa30BaHNO OKasIMHbI NMpu TeMnepaTtypax Ao
800°C 1 0o6n1agatoT OTHOCMTENIbHO XOPOLUE CTORKOCTBIO K MUTTUHIOBOM
Koppo3uun. CnegyeT NOMHUTb, YTO, Kak 1y ER316, HannaBneHHbIn
mMeTanne He o6/1aaaeT 4OCTaTOYHOW BbICOKOI KOPPO3UOHHOK CTOMKOCTLIO
NPW KOHTaKTe C CU/IbHBbIMU OKMCANTENAMU. [1pK 3TOM CBapHbIe WBbI He
npeaHasHayeHbl 415 NocneayoLwein 3N1eKTPOXMMNYECKOR NO/IMPOBKE.
PacyeTHoe copepxaHune heppuTHoO hasbl B HanaBeHHOM MeTane no
avnarpamme [e-J1oHrn okono 7%.

[octynHble gnsa 3akasa anameTpebl: 1,6; 2,0; 2,4 n 3,2 MM

TY 25.93.15-350-
55224353-2024

EN ISO 14343-A:
W (19 12 3 Nb)

AWS A5.9: ER318

HAKC: @ 2,0 mm

C max 0,08
Mn 1,00-2,50
Si 0,30-0,65
Cr 18,0-20,0
Ni 11,0-14,0
Mo 2,00-3,00
Nb 8x%C-1,00
P max 0,030
S max 0,020
FN no WRC-92 ~8

o, 480 Mlla

o, 570 Mla

&5 30%

KCV:

88 [x/cm? npu +20°C
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

Mapka, onucaHue

TunuyHble MexaHu4yeckue
CBOWCTBa Han/aBNeHHOro
MeTanna

Xumunyeckumin coctas
npyTka, %

Knaccudmkaumm
n ogo6peHus

Weld T 385

TY 1222-289- max 0,025|c, 340 Mla

BbicokonernpoBaHHbIin CyrnepayCTeHUTHbLIN CBAPOYHbIA MPYTOK,
obecrneymBaloLLMii B HannaBKe XpOM-HUKETb-MONNMOAEHOBYIO
cynepayCTeHUTHYIO CTaslb C NPefAebHO HU3KUM CoAepXXaHneM yrnepoaa,
AOMNOMHUTENBHO NNerMpPoBaHHYIO Meabto, YTO MOBLILLAET CTOMKOCTb
maTtepuana B CEPHON KUCNOTe, XapaKTepPU3yHoLLYIOCS MOHOCTLIO
ayCTEHUTHOW CTPYKTYPOW 1 BbICOKO YCTOMYMBOCTBIO K OOLLEN,
MEXKPUCTaNNUTHOM, MUTTUHIOBOW 1 LLEeIeBON KOPPO3MAM, a Takxke K
KOPPO3MOHHOMY PacTpeCcKMBaHWIO NoA HanpsxXxeHnem. HannasneHHbIn
mMeTann Takxe obnafaeT XopoLlel CoONpoTUBNSEMOCTLIO K BO3AENCTBUIO
BOCCTaAHOBWTE/bHbIX cpea. [laHHas NpoBOoKa NPUMEHSETCA Npu
N3roTOB/IEHNMN TEXHONOMMYECKOro 060pyA0BaHNS ANS NPOU3BOACTBA
cynbdaTHbIX nn chocdaTHbIX yA0OPEeHUA, LeNtoN03HO-0YMaXKHOM,
HeTeXMMMYeCKon 1 thapmaLeBTUHECKON NPOMBILLNEHHOCTAX U3
cynepaycTteHuTHbIx ctanei Tuna 06XH28MAT, XINiCrMoCu 25 20 5,
1.4539, ASTM 904L 1 M aHanorn4yHbIX, IKCNyaTUPYIOLLUMXCHA B YCTOBUAX
B1a>KHOM KOpPpPOo3un npu temnepatypax Ao 400°C. HannaBneHHbI meTann
CTOEK K BO3AECTBUIO CEPHOM, OPTOPOCHOPHOI, YKCYCHOW, MypaBbUHOM,
a Takxe 6e3KNCNOPOAHbIX KUCNOT 1 MOPCKOW BoAb!. [MOroHHYIO 3Hepruo
npu cBapke peKoMeHayeTCcst orpaHnyMBaTh 3Ha4YeHeM B 1,5 kKx/mMm.
®deppuTHas asa B HannaBNEHHOM MeTasl/ie OTCyTCTBYET.

[ocTtynHble aonsa 3akasa gnameTpebl: 2,4 MM

55224353-2022 Mn
Si
Cr
Ni
Mo
Cu

1,40-2,20
max 0,50
19,5-21,5
24,0-26,0
4,20-5,20
1,20-2,00
max 0,020
max 0,020

o, 530 Mra

& 35%

KCV:

150 Ox/cm? npu +20°C

EN ISO 14343-A:
W20255Cul

AWS A5.9: ER385
HAKC: @ 2,4 mm

SpeciAlloy T 25.22.2.LMn

TY 25.93.15-347- max 0,03|c, 480 Mrla

BbicokonernpoBaHHbI CynepayCTEHUTHbIN CBAPOYHbIA MPYTOK,
npeAHa3HaYeHHbIA AN CBapKu U3aenuin n3 ctanein kapoboMmaHoro
knacca tuna 03X17H14M3T, 02X25H22AM2, 1.4466, 1.4335, 1.4435,
14436, 1.4477,1.4578, 1.4585, UNS S31050, S31603, S31600 1 nm
aHanornyHbix, Takmx kak Sandvik 2RE69 nnu Sandvik 3R60 U.G., a Takxe
HannaBKM KOPPO3MOHHOCTOVKNX cnoeB Tuna 25%Cr-22%Ni-2%Mo-N.
HannaeneHHbIi MeTann o6n1agaeT BbICOKOW YCTOMUYMBOCTLIO K OOLLEN,
MEXKPUCTaNNTHON, MUTTUHIOBOW U LLIeNEeBON KOPPO3UM B Ype3BblYaiHO
arpeccuBHbIX cpeaax, HanpuMep, Npu KoHTakTe ¢ kap6amuaom unm
a30THOW KUCNOTON M BbICOKMMW M/1IAaCTUHECKUMU XapaKTepUCTMKaMun npu
KPVOreHHbIX TeMnepaTtypax. bnarogaps BbICOKOMY cofep>XaHuio MapraHua
N NpeAenbHO HU3KOMY COAEPXXaHMIO Cepbl, MOTHOCTLIO ayCTEHUTHbIN
HannaBNEeHHbIN MeTan1 4OCTaTOYHO YCTONYMB K 06Pa30BaHNIO rOPSUnx
TpeLwmH. MNpyTKn TakKe NPUMEHSETCA NPU persiaMeHTHbIX PEMOHTHbBIX
paboTax Anst HannaBKW KOHCTPYKUKA n3 ctann ASME 316L Ha 3aBopax no
NPOW3BOACTBY MOYEBUHBI, AN1S NPUAAHUSA UM 60/bLUER KOPPO3MOHHOM
cTokoctn. ®eppuTtHasn hasa B HanIaBIEHHOM MeTasnie NpakTnyYeckn
OTCyTCTBYET.

[ocTtynHble aons 3akasa anameTpebl: 2,0; 2,4 1 3,2 MM

55224353-2024 Mn
Si
Cr
Ni
Mo

3,50-6,50
max 0,20
24,0-27,0
21,0-24,0
1,50-3,00
0,10-0,20
max 0,030
max 0,020

o, 670 Mra

&5 32%

KCV:

165 Ox/cm? npu +20°C
125 Ox/cm? npu -196°C

EN ISO 14343-A:
W25222NL

AWS A5.9:

ER310Mo (ycnoBHo) |P
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

4.3.3 I'Ipy'rKu and nerBOVI CBapK! B 3allIMTHbIX rasax Hen/1aBALWMNMCSH 3/TEKTPOAOM BbICOKO/TIermpoBaHHbIX

AYN/IeKCHbIX KOPPO3UOHHOCTOMKUX CTanen.

Mapka, onucaHue

Knaccudmkaumm

Xumunyeckmii coctas

TUNUYHbIe MexaHu4Yeckue
CBOWCTBA Han/J1aB/I€EHHOr o

KOPPO3MOHHYIO CTOMKOCTb MOBEPXHOCTU LLBA, KOHTAKTUPYIOLWEro C
arpeccuBHOW cpedoi. HannaBneHHbI MeTann xapakTepmnayeTcs O4eHb
BbICOKMMW MPOYHOCTHBIMU U NMIAaCTUYECKUMIN CBOMCTBaAMU B COYETaHUN C
BE/IMKONEMNHOW CTOMKOCTBIO K OOLLEN, MEXKPUCTAN/IUTHOM U MUTTUHIOBOWA
KOpPpPO3MK, a Takke KOPPO3MOHHOMY PacTPeCKMBAHMIO MOA HaNpsXXeHUeM.
Kputnueckas Temnepatypa nUTTUHIOBOW KOPPO3WK Y HarniaBleHHOro
meTtanna no ASTM pasgen 48 metop A coctaBnsiet CTP=50-60°C npwu
BpeMeHu akcnosnumm 24 yaca n +40°C npy BpeMeHn akcnosmumm 72
yaca, a 9KBMBAsIEHT COMPOTUBISEMOCTU MUTTUHIOBOW Koppo3suun PRE
npumepHo paBeH 42. OCHOBHbIMM 061aCTAMW UX NMPUMEHEHUS ABNSIOTCA
MPOU3BOACTBO THAXEO HAarpy>XEeHHOro TEXHOMOrNMYeckoro o6opyaoBaHus
AN XUMUYECKOM, HedpTe-XMMUYECKON 1 LeNtoNno3Ho-6yMaxHOM
NPOMBbILLNEHHOCTEN. Y AeNbHOE TEM/IOB/IOXEHWE CrieAyeT BblAepXMBaTh

B AnanasoHe 0,2-1,5 k[k/MM, a MeXNPOXOAHYIO TEMMNEepPaTypy He Bbille
150°C.

[ocTtynHble aonsa 3akasa gnameTpeol: 1,6; 2,0; 2,4 1 3,2 MM

HAKC: @ 2,4 vm

n ono6peHus npyTka, % MeTanna
Weld T 2209 TY 1222-281- C max 0,030 (o, 600 Mra
= _ - 55224353-2022 Mn 1,20-1,85| 0. 760 MlMa
Bblcomnermpoaatmum ayCTEHUTHO-(hEPPUTHBINA CBapPOYHbI I'Ipy'[OK, Si 0.30-0.70 GE 57%
npeaHasHayYeHHbIR 419 CBapKy CTaHAAPTHBLIX AYNAEKCHbIX CTanen ¢ ) :
coaepxaHnem xpoma okono 22%, tnna 22%Cr-5%Ni-3%Mo-N, Taknx kak 5VN2|§% 134345_'&' ﬁ.r 82(1)(?;?(,)3 !I<5%V,tlx/cm2 npM +20°C
08X21HB6M2T, 02X22H5AM3, S32205, S31803, S32304, S32101, S82441, Mo 3"00_3"40
W.Nr 1.4462, 1.4417, 1.4460, 1.4fl62, 1.4463, 1.4470 n UM aHANOrNYHbIX, a AWS A5.9: ER2209 | N 0.12-0.20
TaKXe A1 CBapKW 3TUX CTanel C BbICOKONErMpoBaHHbIMU ayCTEHUTHLIMU P max 0.030
(Kpome cynepayCcTeHUTHbIX), HU3KOIErMPOBaHHBIMU M KOHCTPYKLMOHHbLIMU S max 0’020
YrNepoanCTbIMU CTansaMn. EFro MOXHO TakXe NPUMEHATb ANS CBapKu ’
«Bl00XKETHbIX» 6€3MONMOAEHOBbLIX AYNNEKCHbIX cTaner Tuna 23%Cr- ~
4%Ni-N, Taknx kak S32001 (1.4482), S82011, S32101 (1.4162), S32202 FNno WRC-92 ™55
(1.4062), S32304 (1.4362), S32003, kpome cnyyaeB, Korga nernposaHune
Mo MOXeT OTpuLaTeNbHO CKa3aTbC Ha KOPPO3MOHHOM CTOMKOCTY,
HanpuMep Npu KOHTaKTe C CUIbHO OKUC/IUTE/TbHBIMU Cpedamu.
HannaBneHHbIn MeTan xapakTepusyeTcs BbICOKUMU MPOYHOCTHBIMMU
1 NNacTMYeCKMMMN CBOWCTBAMM B COYETAHMMU C XOPOLLEN CTOMKOCTLIO
K Koppgsmm BO B/I@XHbIX cpefax npu remnepartypax VaKcnnyaTaumm ) HAKC: @ 2.0; 2.4 um
no 280°C. MeTann TakXe CTOeK K MEXKPUCTaNIMTHOW U NMUTTUHIOBOW
KOPPO3MK, @ TakXKe K KOPPO3MOHHOMY PacTpPeCcKMBaHMWIO Noa
HanpskeHneMm. MoxXeT NPUMEHATLCSA ANA N3O, KOHTAKTUPYIOLLMX
C X/T0pOCoAepXaLmMMm cpeaammn n cepoBogopoaom. Kputnyeckasn
TemnepaTtypa NUTTUHIOBOW KOPPO3MKN Y HaM/laBEHHOro MeTanna
no ASTM pasgen 48 metop A (Critical Pitting Temperature) npu
BpeMeHu akcno3uumm 24 yaca, CTP=25-30°C, a TMNUYHbIN 3KBUBaNeHT
COMPOTUBNAEMOCTU MUTTUHIOBOW KOPPO3un B nposorsoke (Pitting
Resistibility Equivalent) PRE = %Cr + 3,3%Mo + 16%N npumepHo
paBeH 35. OCHOBHbIMW 06/1aCTAMU U3 MPUMEHEHNSA ABNSIOTCS
NPON3BOACTBO TEXHOMOMMYECKOrO 060PYAOBAHMS A5 LeN/I03HO-
6yMa>KHOW MPOMBILLIEHHOCTN 1 MOPCKMX N1aThopM Ans o6paboTkm 1
TPaHCMOPTUPOBKY HedTM 1 rasa. [na cTaHAapTHbIX AYNNEKCHbIX cTanei
YAenbHOe TEN/IOBNOXEHWE cneadyeT BblaepxusaTtb B gnanasoHe 0,5-2,5
K[X/MM, @ MeXNPOXoaHyto Temnepatypy He Bbiwe 200°C.
[ocTtynHble aonsa 3akasa anameTpsbl: 1,6; 2,0 n 2,4 mm
SpeciAlloy T 25.10.4.L TY 25.93.15-321- C max 0,020|c, 660 Mla
o o = 55224353-2023 Mn 0,30-0,70 | o, 835 Mrla
BblCOKOl‘IeI’V]pOBalebIM ayCTEHUTHO-(PEPPUTHBIN CBAPOYHbIN NPYTOK, si 0.20-0.50 GE 37%
npegHasHayYeHHbl 4519 CBapKU BbICOKOMPOYHbIX ayCTEHUTHO-
Cbpepﬂpl/ITHbIX (cynep/:i/nneKchx) cranei cpco,qepxaﬁmem XpOMa OKOJ10 \Eszlg(; 1‘4’?‘45_A: Er 22%21?)2 !|<2%V: Jom? +20°C
25% Takwx kak UNS $32750, $32760, S32550, S39274, J93404, W.Nr Mo 350450 Foxdem® npu
14410, 1.4501, 1.4507, Hanpumep SAF 2507, Zeron 100, DP3W # um AWS A5.9: ER2594 | N 0.20-0.30
aHanornyHblx. [ns KoMneHcaummn BbIropaHnst a3oTa B HamniaBNeHHOM
= P max 0,025
MeTasifie B 3alUMTHbIN ras pekomeHayeTcs o6aBnAaTb okono 2-3% N, s max 0.015
Ero MOXHO TakXe NpUMEHSATb A1 CBapKM CTaHAAPTHbBIX AYNIEKCHbIX ’
cTaneii, 0CO6eHHO KOPHEBbLIX NPOXOAOB, Koraa TpebyeTcst NoBbICUTb EN o WRC-92 ~50
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

4.3.4. I'Ipy'rKM and nerBOVI CBAapPKM/ B 3allUTHBIX rasax Hen1aBALWWMMCA 3/IEKTPOAOM BbICOKO/1IErMPOBaHHbIX
OKa/IMHOCTOMKUX U XKaponpo4HbIX cTanem n XXenesHo-HMKeneBbIX Cr/laBoB.

Mapka, onucaHue

Knaccudmkaumm

Xumunyeckumin coctas

TUNUYHbIEe MexaHu4Yeckue
CBOWCTBA Han/1aBNI€eHHOro

n ono6peHus npyTKa, % MeTanna
Weld T 308H EN ISO 14343-A: C 0,04-0,08 |6, >340 MMa
BblcokonernpoBaHHbIi ayCTEHUTHbIN CBAPOYHbIV NMPYTOK C W19 9H Mn 140-2,201 0, 2540 Mfa
NOBbILLEHHBIM COAePXaHWeM yrnepoaa, npeAaHasHayYeHHbIn Ans cBapku Si 0300655 >29%

g ’ AWS A5.9: ER308H |Cr 19,5-21,5
V3AEeNNI, SKCNYyaTUPYIOLLMXCS MPU NOBbILLEHHbIX TeMnepaTypax, us .

V = Ni 9,0-11,0
KOPPO3MOHHOCTOMKNX XPOMOHMKeNeBbIX cTaneii mapok 08X18H10, P max 0.030
12X18H9, AISI 304, 304H, 1.4948 1 um Nnofo6HbIX, KOrAa K meTanny S max 0’020
LIBa He NPeabaBAAioT TPeGOBaHNS MO CTOMKOCTU K MEXKPUCTANIUTHOM ’
KOpPO3uun, a Takxe (zTcyTCTByeT KOHTaKT C cepHmvcvam cpepamu. I‘Ipmv EN no WRC-92 2.9
3TOM, HannaBAeHHbI MeTan 06/1aAaeT BbICOKOW CTOMKOCTbIO K 06Lwel
Koppo3un. bnaropaps 6onee BbICOKOMY COAEPXaHUIO yriepoaa,
HannaBAeHHbI MeTas/1 CTOeK K MON3y4ecTu npu TemnepaTtypax
akcnnyatauumn go 550°C, a n3-3a HU3KOro coaep>kaHnsa heppuTHo
hasbl, CTOEK K OXpyn4ymMBaHuio nNpu Temnepatypax o 700°C n
BblICOKOTEMMNEepaTypHOMy pactpeckmBaHuio o 800°C. NpumeHsaeTca
B XMMUYECKOWN N He(PTEXUMNYECKOI NPOMBILLNEHHOCTU A1t CBapKK
XapoBbiX TPYO, LIMKNOHOB U KOT/OB.
[ocTtynHble gnsa 3akasa anameTpebl: 1,6; 2,0; 2,4 1 3,2 MM
Weld T 310 TY 25.93.15-335- C 0,08-0,15| 0, 380 Mrlla
g o o 55224353-2024 Mn 1,40-2,20 |c. 580 MTlla
BbicokonernpoBaHHbIi ayCTeHUTHBbIR NPYTOK, NpeAHa3HaYeHHbIR Ans ) 8 o
CBapKu N3Aenii N3 >aponpoyHbIX OKanMHOCTOVKNX ctaner Tuna 25%Cr- EN ISO 14343-A: z‘ (2)533(2)763 iCVéO/O
20%Ni, Takmx kak 20X23H18, AlSI 310S, 310H, X15CrNiSi25-21, 1.4841 W 25 20 o Nir 20:0__22:0 213 ,ﬁx/cmz npu +20°C
M UM aHaNornyHbIX, KCNIyaTUPYIOLWMXCS NMPU BbICOKMX TeMnepaTtypax P max 0,030
N MeXaHUYECKNX Harpy3Kax B OKMCIUTENbHBIX U HayrepaXKnBatoLLmMx AWS A5.9: ER310 s max 0.020
cpefax (He peKoMeHayeTCs ANs KOHTaKTa C CePHUCTBIMM Cpeaamu).
MonHOCTBIO aycTEHUTHAsA CTPYKTypa MeTasnsia LWBea rapaHTupyet
oTcyTCTBME ahheKTa OXPYnUMBaHUSA NPU ANUTENbHOR aKCnIyaTaumm
npu TemnepaTypax B nHTepaane temnepatyp ot 550 o 950°C.
OpHako, No 3TOW Xe NPUYKNHE NPU CBapKe Haf0 YUYnUTbIBaTb CKTOHHOCTb
HannaBfeHHOro MeTansa K 06pa3oBaHNIo ropsiumx TpeLunH. bnarogaps
BbICOKOMY COAEPXKaHMIO XPOMa, HarnaB/eHHbIi MeTan CToek K
o6paszoBaHunio okanuHbel Npu Temnepatypax ao 150°C. YaenbHoe HAKC: @ 2,0; 2,4 mm
TENMoBAOXEHNE He AOMKHO npeBbiwaTh 1,5 Kk/MM, a MexnpoxoaHas
Temnepatypa 150°C. deppuTtHan aza B HanaB1eHHOM MeTanne
oTCyTCTBYET.
[ocTtynHble ans 3akasa anameTpebl: 1,6; 2,0 n 2,4 mm
Weld T 2133MnNb EN ISO 14343-A: C 0,10-0,20 | o, 430 Mla
BbicokonernpoBaHHbIi NPYTOK Ha OCHOBE XXee3HO-HUKENeBOro W2z 2133MnNb Mn 3,50-5,00 6, 620 Mrla
crnnaBa, NpeaHa3HauYeHHbI A5t CBapKU U3AENUI U3 XKapOmnpPOYHbIX Si max 07018 26%

’ . o o/ NI Cr 19,0-23,0 [ KCV:
OKanMHoCTOMKux cnnasoB Thna 21%Cr-32%Ni, Takmx Kak alloy 800, Ni 30.0-35.0 | 88 [x/em? npu +20°C
800H, 800HT, UNS N08800, N08810, N08811, 1.4850, 1.4859, 1.4876, Nb 0 é0_1 5‘0
1.4959 1 M aHaNoOrnYHbIX, IKCMTYaTUPYIOLLMXCS NMPU BbICOKNX p ma)'( 0 0’25
TemnepaTtypax U MexaHWYeCKNX HarpysKax B OKUCIUTE/bHbIX U s max 0’1015

HayrnepaxwusatoLwmx cpeaax. HannaeneHHeln metann obnagaet
BbICOKOW CTOMKOCTBIO K OKUCIUTENBHOW 3PO3UN, HAYTNEPOXMBaHUIO,
BbICOKOV MPOYHOCTLIO Y COMPOTUBAAEMOCTBIO MON3YHECTU NMPU BICOKUX
TemnepaTtypax aKcnayataunn, a Takxke A0NrOBPEMEHHONM CTabUNBHOCTLIO
MWKPOCTPYKTYPbI MpU Temnepatypax akcnnyataumm go 800°C (He
peKOMeHAYyeTCsA ANs KOHTaKTa C CepHUCTbIMKU cpedamu). TunmyHoe obnacTb
NPUMEHEHNSA — CBapKa KOPHEBbIX MPOXOA0B LIEHTPOOEXHOMUTLIX TPYO

B He(pTEXMMMYECKOWN NPOMBILLAEHHOCTU. HannaBneHHbIi MeTann ctoek
K o6pasoBaHuio okanuHbl Npu Temnepatypax Ao 1050°C. YgensHoe
TEnMoB/OXEHNE He AOMKHO npeBbiwaTh 1,5 kk/MM, a MexnpoxogHas
Temnepatypa 150°C. deppuTHan a3a B HanaB1eHHOM MeTanne
oTCyTCTBYET.

[JocTtynHble ansa 3akasa avameTpebl: 2,0; 2,4 1 3,2 MM
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.
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Mapka, onucaHue

Knaccudmkaumm

XumMunueckui coctaB

TunuyHble MexaHu4eckne
CBOWCTBA HannaBM€HHOro

n ogo6peHus npyTka, % MeTanna
Weld T 2535Nb EN ISO 14343-A: C 0,40-0,50 |, 450 MMNa
= W Z 25 35 Zr Mn 1,00-2,50| c. 660 Mrlla
BbicOKOermpoBaHHbIii MPYTOK Ha OCHOBE Xe/le3HO-HUKETeBOro Si 0.50-160 GE 10%
cnnaea, NpeaHasHayYeHHbI ANA CBapKy N3NNI U3 XKaponpoYHbIX cr 2é 0_2‘7 0
OoKanuHocTonkmx cnnasoB Tnna 25%Cr-35%Ni, Takux kak alloy HP40Nb, Ni 32‘0—3670
UNS NO8705, 1.4852, 1.4857 1 UM aHanOrnyHbIX, 3KCMyaTUPYIOLLMXCS Nb 0 ’75_1 5’0
NP BbICOKMX TEMMNEPATypax U MexaHNYeCKNX HarpysKax B Ti 0 65_0‘25
OKWUC/IUTENbHBIX U HayrepaxuBalowmx cpedax. HannasneHHbli 7r (’)01_0’ 15
MeTann o6nafaeT BbICOKOW CTOMKOCTbIO K OKUC/TUTENBHOM 3p031n 1 P max’ 0 0‘20
Hayr1epOXMBaHMIO, BbICOKOW MPOYHOCTBLIO U COMPOTUBASEMOCTLIO S max 0'020
nonsyyectn Npu Temnepartypax akcnayataumm go 150°C (He ’
peKoMeHayeTCs ANA KOHTaKTa C CEPHUCTbIMK cpepdamu). TunuyHoe
0611acTb NPUMEHEHUS — CBapKa 3MEEBUKOB KaTafIMTMYeCKoro napoBoro
PUGOPMUHIa N 3MEEBUKOB NNPOM3a A8 KPEKUHra atnuneHa. Ceapky
peKkoMeHayeTCst BbINOMNHATE Ha MUHMMa/IbHO BO3MOXHOM YAE/bHOM
TENNIOBMOXEHMN, @ MEXMPOXOAHAsA TeMNepaTypa He Ao/KHa NpeBblaTh
180°C. ®epputHas hasa B Han/1aBNeHHOM MeTanne oTCyTCTBYeT.
[ocTtynHble aonsa 3akasa avameTpebl: 2,0; 2,4 1 3,2 MM
Weld T 3545Nb EN ISO 14343-A: C 0,40-0,50 |, 530 MMa
o W Z 3545 Nb Mn 0,80-1,50 |c. 670 Mrla
BblcokonernpoBaHHbI NPYTOK Ha OCHOBE XeNe3HO-HUKEIeBOro Si 100-150 6E 2%
cnnaea, NpeaHasHayYeHHbI 419 CBapKU U3AeNnii N3 XaponpoYHbIX cr 31" 0_3‘8 0
okanuHocTokux cnnasoB Thuna 35%Cr-45%Ni, Takux kak alloy 35/45, Ni 4470—4870
X-NiCrNbSiTi 45 35 1 um aHanornyHbix Tuna Doncaster Paralloy H46M, Nb 0 é0_1 3;0
Duraloy Thermalloy 80, Manoir Manurite 3XTM akcnnyaTupyowmxcs Ti 0‘04_0‘ 15
npw aKCTpeManbHO BbICOKMX TeMnepatypax (ao 1175°C npu koHTakTe p ma>; 0 0‘20
C BO3AyLUHOV aTMOC(epOoit), YTO MPUMEPHO COOTBETCTBYET BEPXHEMY S max O 015

npeaeny Anst 60NbLUNHCTBA XapPOMPOUHbIX HUKENEBbIX, XXeNe3HOo-
HMKEeNeBbIX U XeNe30-XpPOM-HUKENEBbIE CMIaBOB, Y BbICOKMX
MeXaHUYeCKMX Harpyskax (He peKkoMeHayeTCs 4151 KOHTaKTa C CEPHUCTbIMU
cpegamn). B cpaBHeHumn ¢ Weld T 2535Nb, HannaBneHHbIi metann
o6nafgaeT 60/1ee BbICOKOI CTOMKOCTb K HayrIePOXMBaHUIO N OKUCTIEHWIO,
HO MMeeT YyTb 60/1ee HU3KYIO COMPOTUBSAEMOCTb NOA3yYecTu. TunuyHoe
061acTb MPUMEHEHUS — CBapKa NPOJIU3HbIX KaTyLleK U TpyO pucopMmHra
ANs HegpTeXMMUYECKOI NPOMbILLNEHHOCTU. CBapKy peKoMeHayeTcs
BbIMOMHATE HA MUHVMasIbHO BO3MOXHOM yAeNbHOM TEM/IOBIOXEHUN, a
MeXnpoxoAHas TemnepaTypa He Ao/kHa npesbiwate 180°C. eppuTHas
(hasa B HamnaB/IeHHOM MeTarifie OTCYTCTBYET.

[JocTtynHble aons 3akasa avameTpsbl: 2,0; 2,4 1 3,2 MM
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

4.3.5. MpyTkn gna gyrosoi CBapku B 3alMTHbIX ra3ax HeNNaBsALWMNMCS 3/1€KTPOAOM Pa3HOPOAHbIX cTanen,
Han/aBKU NepexoaHbIX C/IOEB U CBAPKM CTasei C OrpaHNYeHHON CBapnBaeMoCTbio.

Mapka, onucaHue

Knaccudmkaumm

Xumunyeckumin coctas

TUNUYHbIEe MexaHu4Yeckue
CBOWCTBA Han/1aBNI€eHHOro

10X17H13M3T, ASTM 304L, 321, 347, 316, 316L, 318 n UM aHaNOrnYHbIX,
C BbICOKO/IErMPOBaHHbLIMU CTaNI MU (hePPUTHOrO U (heppuTo-
MapPTEHCUTHOrO K/lacca, a TakxXe CTaHAAPTHbLIX BbICOKONErMpoBaHHbIX
cTaneit ayCTeHUTHOrO K/lacca ¢ GroAXETHBIMU U CTaHAAPTHLIMK
AYNNEKCHBIMU U APYTUMY ayCTEHUTHO-PEPPUTHLIMK CTaNAMMK.

[pyTOK TakXe NPUMEHSAETCA Han/laBKN NepexoaHoro cos nepeg
HanN/1laBKOM KOPPO3MOHHOCTOMKOrO NPW CBapKe ABYXCMOMHbLIX CTanew.
HannaeneHHbli MmeTann o6naaaeT BbICOKOI CONPOTUBASEMOCTLIO K
06LLEN N MEXKPUCTANITUTHON KOPPO3MU, CTOMKOCTLIO K 06pasoBaHuMio
okanuHbl go Temnepatypbl 1000°C, HO Npy 3TOM He CTOEK B NON3y4ecTn
N CK/TOHEH K OXPYMNYMBAHMIO NPU BbICOKMX TEMMNepaTypax aKcrnayaTaumnm.
PekomeHayemoe yaenbHoe TenoBnoXxeHne He 6onee 2 kx/mm.
[ocTtynHble aonsa 3akasa anameTpebl: 1,6; 2,0; 2,4 n 3,2 MM

HAKC: @ 1,6; 2,0;
2,4 Mm

(Tonbko Ans NoToB C
nHaekcom ZG)

FN no WRC-92 5-15

n ono6peHus npyTKa, % MeTanna

Weld T 309L TY 1222-285- C max 0,03|c, 420 Mrla

o 55224353-2022 Mn 1,40-2,20 |c. 620 Mla
CBapOYHbI MNPYTOK MNOBLILLEHHOrO NIerMpoBaHUs, OCHOBHbLIM ) &
Ha3Ha4YeHNeM KOTOPOro ABNSETCH CBapKa HU3KOYIr1epOoANCTbLIX 1 Si 030-065/8 34%
HU3KoNerun OBaHHbFI)X KOHCTPYKI VIOHHbFI)X cTanen nye I'IETITOI'O Knacca co EN SO 14343-A: cr 23,0-250 | KCV:

P pyKU P W2312L Ni 12,0-14,0 | 163 [x/cm? npu +20°C
CTaHAAPTHBLIMU BbICOKO/IErMPOBaHHLIMU CTa/IAIMMN ayCTEHUTHOIO Klacca P max 0.030
™na 03X18H10, 08X18H9, 08X18H10T, 02X17H11M2, 08X17H13M2T, AWS A5.9: ER309L  |S max 0.020

Weld T 309LSi

TY 1222-285-

CBapOYHbIi MPYTOK MOBLILLIEHHOr O 1erMpoBaHNs, 65IM3KuiA No
XMMUYECKOMY COCTaBY M aHasornyHblin HasHadeHuto Weld T

309L. MoBbIWeHHOEe coaepX)XaHne KPeMHUA yryyLlaeT CBapOYHO-
TEXHOMOMMYECKNE XapakTePUCTUKN, TaKNE KaK CMaunBaeMoCTb
CBapuBaeMbIX KPOMOK, YTO MO3BO/ISIET NOMy4aTh LWBbI C 60/1ee NiaBHbIM
nepexofAoM Mexay HamnaBfeHHbIM Ba/IMKOM M OCHOBHbIM MeTasifioM, HO
NP 3TOM, 13-3a NOBbLILLIEHWS NMOABUXXHOCTY yriepoaa, He3HaunTeIbHO
MOBbILLAET CKIOHHOCTb HamnMaBNIEHHOrO MeTasna K MeXKPUCTanTHoOM
Koppo3un. PekomeHayemoe yaensHoe TennoBnoxexHue He 6onee 2 kOx/
MM.

[ocTtynHble ansa 3akasa gnameTpebl: 1,6; 2,0; 2,4 1 3,2 MM

55224353-2022

EN ISO 14343-A:
W 2312 LSi

AWS A5.9: ER309LSi

HAKC: @ 1,6;

2,0; 2,4; 3,2 Mm
(ana noToB Kak ¢
nHaekcom ZG, Tak
n HG)

C max 0,03
Mn 1,70-2,50
Si 0,65-1,00
Cr 23,0-25,0
Ni 12,0-14,0
P max 0,030
S max 0,020

FNno WRC-92 5-15

o, 475MrMa

o, 635 Mrla

& 32%

KCV:

188 dx/cm? npu +20°C
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen
n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

4.4, I'Iposonoxu U NPYTKN NOPOLUKOBbIE€ ANA nerBOVI CBapKu NnNnaBAalWlMMcd U HenlaBALWWMMCA 3/1eKTPpoAOM Ha OCHOBe

BbICOKO/IerMpoBaHHbIX CcTanemn.

4.4.1. NMpoBOMOKK NOPOLLUKOBbIE AN AYrOBO CBApKWU MNaBSALWMMCA 3/1I€KTPOAOM BbICOKOIErMPOBaHHbIX heppuUTto-

MapPTEHCUTHbBIX U MAPTEHCUTHBIX KOPPO3MOHHOCTOMKUX CTanen.

o
b
[vs]

B

Mapka, TMn HanosHUTens, onucaHne

Knaccudmkaummn

TunuyHbie CBOWCTBA Han/IaBNIeHHOro MeTanna

NPUMEpPOM ee NpUMeHeHus, SBNseTcs
N3roTOB/MIEHNE N PEMOHT Pabounx Konec TypouH
rMAPO3NEKTPOCTAHUNIA U APYrMX NOAOOHbLIX
VN34eNnii NOABEPXXEHHOIrO KaBUTALMOHHOM
3po3un. O6blYHas pekoMeHayemas TemnepaTtypa
npeaBapuTenbHOro NoOAOrpeBa HaXoaMTCS B
avanasoHe ot 100 go 150°C.

Tok: = (+)

[MpocTpaHCcTBEHHbIE MOMOXEHUSA NpK CBapKe: 1,
2,3,4,6

[octynHble aonsa 3akasa anameTpbl: 1,2 n 1,6 mm

v ogo6peHus Xumunueckuin 3alWUTHbIA MexaHunueckune
cocTtaB , % ras CcBOWMCTBA
Shield-Bright 410NiMo AWS A5.22: C max 0,05 | C1(100%CO,) Mocne TO 580-620°C,
Tan - pyrunosan E410NiMoT1-1 Mn 0,30 14ac
BcenosunumoHHas (kpome BepTUKanm Ha cryck) Si 0,50 o, 720 Mrla
hntocoHanonHeHHasa ra3osaluTHasa NopoLIKOBas AWS AS.22: cr 11,65 o, 900 Mrla
NpoBO/OKa, NPpeAHa3HauYeHHas AN CBapKM E410NMoT?-4 Ni 475 & 20%
B unctoi yrnekumcnote C1u ctaHgapTHOM Mo 0,50 KCv:
~ P max 0,040 48 [x/cm? npu 0°C
aproHoBoW cmecn M21 o6ecnevmBaioas B
S max 0,030
HannaBKe BbICOKONErMpPOBaHHYIO CTanb THMa
12% Cr-4,5% Ni-0,5% Mo. Huskoe cogepxaHue
yrneposa nossonseT NosyyaTh «MSrkyio»
MapTEHCUTHYIO CTPYKTYPY OTHOCUTENBHO
CTOiKYIO K BOAOPOAHOMY PacTPeCKUBaHMIO 1
OTMYCKHOM XPYNKOCTH, 1 He TpeByeT TilaTeNLHOro
KOHTPONS TeMnepaTypbl NPeaBapuTeNLHOro
noporpesa. Takxe HannaBAeHHbIi MeTann
nokasbiBaeT XOPOLLYIO CONPOTMBAAEMOCTb
K 06LLeli U MeXKPUCTANINTHOW KOPPO3UM.
MpocToTa 1 yno6CTBO MCMONb30BaHUSA CBOAAT
K MUHUMYMy NPO6neMbl C KBanudukaLlmei
cBapLLMKOB, o6ecneunsas Npy 3ToM cTabunbHoe
KauecTBO CBAPHbLIX LWBOB. [JaHHas MopoLIKOBas c max 0,04 | M21(80%Ar +20%CO,) | Mocne TO 580-620°C,
NPOBOMIOKA ABNAETCH BENMKONEMHO Mn 0,50 1yac
anbTePHaTMBOW NPOBONOKE CM/OWHOrO Si 0,70 o, 730 Mla
ceuenns Weld M 410NiMo. CamooTaensioLwmiics Cr 13 o, 910 Mrla
LNaK, Nerkas O4ncTKa nocne cBapku 1 Ni 4,50 5 20%
BE/MMNKOSMENHbIA BHELIHWI B CBAPHbLIX LBOB Mo 0,50 KCV:
MUHUMU3MPYIOT OBLLME 3aTPaThl U NOBLILAOT P max 0,030 50 Ox/cm? npu 0°C
3thPeKTUBHOCTb PaBOThI. XapaKTepHbIM S max 0,025
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

4.4.2. npOBOHOKM nopoLwikoBblie Aongd nerBOVI CBapK/ NNaBAWMMCHA 3/TEKTPOAOM BbICOKO/TIErMPOBAHHbIX ayCTEHUTHbIX

KOPPO3MOHHOCTOMKUX CTarnemn.

MapKa, TUN Hano/sHuTens, onmcaHue

Knaccudmkaumm

TunuyHbie cBOWCTBA HanslaBNeHHOro MeTanna

ONSA cBapKu B YncToi yrnekucnorte Clu
CcTaHOapTHOM aproHoBoii cMecn M21 6e3
ornaceHns HayrnepaxuBaHUsA HanIaBNIEHHOr o
meTanna u, Kak cneactesune, notTepu CTOMKOCTU

K MEXKPUCTaN/IMTHON KOPPO3uKn, U3genvm
SKCMNYaTUPYIOLLMXCS NPU BO BNAXHbIX

cpepax npu temnepatypax 4o 350°C us
KOPPO3MOHHOCTOMKNX XPOMOHMKENEBbIX

cranei mapok 03X18H10, 12X18H9, ASTM: 301,
302, 304, 304H, 304L, 308L, UNS S30400,
W.Nr.: 1.4301, 1.4307 n M nogoOHbIX, KOorga

K MeTanny wea NpeabaBiaioTCs XeCcTKme
TPe6OBaHMNA MO CTOMKOCTU K MEXKPUCTaNIMTHOWN
Koppo3un. Ee Takxxe MOXHO NPUMEHATb

019 CBapKN KapOumaocTtabuimampoBaHHbIX
ctanen tmna 08X18H10T, 321, 321H, 347,

UNS: S32100, S32109, S34700, S34709 n

T.M., IPY YCNOBUWN OrpaHUYeHnst TemnepaTypbl
aKcnyaTaunmn 3HadeHnem 260°C. MNMposonoka
TaKXe NpYMeHnMa Ans CBapkn heppuTHbIX 1
hepprTO-MapTEHCUTHBIX BbICOKONIErMpoOBaHHbIX
cTanen, korga He TpebyeTtca NAeHTUYHOCTU
MUKPOCTPYKTYp LUBa 1 OCHOBHOrO MeTanna,
OTCYTCTBYET KOHTAKT C CEPHUCTbIMK Cpefammn

1 cpefamu, BbI3bIBaloOWMMN KOPPO3MOHHOE
pacTpeckuBaHue noa HanpsxeHnem. beictpo
TBEPAECIOLWNIA LMaK BEMKONENHO yaepXuBaeT
CBapOYHYIO BaHHY B t060M MPOCTPAHCTBEHHOM
NONOXEHUN, MPU S3TOM CKOPOCTb HamnnaBKu
3HAYUTENBHO BbILLE, YEM Y MOKPbLITbIX
3NEKTPOAOB UMM CNNOLWHOM NpoBoNokK. LLinak
oTAenseTcs cam, MM60o Nocne He3HaunTENbHbIX
MaHuNynsaumn, octaBnasa nocne cebs YnCTbln
rnafKui WOB C N1aBHbIM NEPEX0AOM K KPOMKaM
OCHOBHOro mMatepuana. B otimune ot cnnoLwHbIx
NPOBOJIOK, OHa He TpebyeT NPUMEHEHNA
[OPOrOCTOALLMX UMIMYBbCHBIX CBAPOYHbIX
BbINpAMUTENEN U HE 06pa3yeT KPEMHUEBBIX
6nsawek. CBapky He06X04MMO BbIMOHATbL YI/IOM

[na ogHOCTOPOHHEN CBapKu ¢ (hOPMUPOBAHNEM
06paTHOro BasiMka HeOBX0AMMO NPUMEHATL
Kepamuyeckune noaknagkun. He pekomeHgyetcs
NPUMEHATb AaHHYIO NPOBOMOKY ANA CBapKu
HeB6OMbLUNX TONLWMNH.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHUS NPK CBapkKe: 1,
2,3,4,6

LocTtynHble gnsa 3akasa gvameTpbl: 1,2 MM

T199LPM212

AWS A5.22:
E308LT1-1

AWS A5.22:
E308LT1-4

Ha3ap, OTTeCHAA LW/1aK B XBOCTOBYHO 4aCTb BaHHbI.

HAKC: @ 1,2 mm

un ono6peHus Xumunueckui 3alUUTHbIA MexaHunuyeckue
coctaB , % ras cBoOWiCTBa
Shield-Bright 308L TY 1274-213- C max 0,04 | C1(100%CO,) o, 372 Mla
Tun — pyTunosas 55224353-2019 Mn 1,20 o, 568 Mrlla
BcenosunumoHHana (kpome BepTnkanu Ha S 0,90 6 61%
cnyck) hNtoCcoHanoHeHHasa ra3osalumTHas EN ISO17633-A: C.r 19,0 KCv:
NOPOLLUKOBAsA MPOBO/IOKA C MOHUXEHHbIM T199LPCI2 Ni 10,0 75 Dxdem? npu -29°C
cofepXaHvem yrnepoaa, npegHasHavyeHHas P max 0,030 38 [bx/em® npu -196°C
} EN ISO 17633-A: S max 0,025

M21 (80%Ar + 20%CO.)

o, 410 MMa

o, 580 Mra

&5 44%

KCV:

63 Ox/cm? npu -29°C
35 Ox/cm? npu -196°C
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cTanen ﬁ
M XXeNe3HO-HUKeNeBbIX Cn/1aBoB. a—
TunuyHbie CBOWCTBA Han/laBNIeHHOro MeTanna
Mapka, TMn HanosIHUTeNs, onucaHue LG DLCTL)
RE&y O v ogo6peHus Xumunueckuin 3alWUTHbIA MexaHunueckune
cocTaB , % ras CBOWCTBA
Cryo-Shield 308L TY 1274-241- C max 0,04 | C1(100%CO,) o, 340 Mrla
Tun — pyTUnoBas 55224353-2020 Mn 1,50 o, 535 Mra
Bceno;:’ MOHHas (KpoOMe BEepTUKann Ha Cryck) Si 0,70 6 45%
CbJ'IIOCOH:I'IOI'IHeHHa;) ra303ap MUTHas no OLZKOBaﬂ EN ISO 17633-A: cr 188 KCv:
npoBosioka 65113Kas no COCT?B HannasneHHoro T199LPCI2 Ni 10,2 82 [bx/cw? npu -29°C
MZTanna Shield-Bright 308L Hoy6naro aps P max 0,040 45 [bx/em npu -196°C
9 1O, A3p ENISO 17633-A:  |S max 0,030

60onee HU3KOMY CoepPXaHUIo heppUTHO
(hasbl, OPUEHTUPOBAHHANA Ha CBAPKY U34enui

T199LPM212

FN no WRC-92 3-8

13 ctanei tnna 03X18H10, 12X18H9, 08X18H10T, AWS AB.22- M21(80%Ar +20%CO,) | o, 350 Mrlla
ASTM: 304, 304L, 308L, 321 1 UM aHaNOrNYHbIX, o o. 550 Mla
E308LT1-1J 8
3KCMYyaTUPYIOLLUMXCS NMPU KPUOTEHHbIX & 45%
Temneparypax. . KCV:
Tok: = (+) :%Zf_ﬁliﬁ 85 [x/cm? npu -29°C
[NpocTpaHCTBEHHbIE NOMOXEHNSA Npu cBapke: 1, 50 Ox/cm? npu -196°C
2,3,4,6
[ocTtynHble onsa 3akasa gvameTpsbl: 1,2 MM
Shield-Bright 308L X-tra TY 1274-213- C max 0,04 | C1(100%CO,) o, 409 MlMa
Tun — pyTunosas 55224353-2019 Mn 1,60 o, 549 Mla
BbicokonpounsBoanTenbHas BEPCUSA MOPOLLKOBOM S 0,60 6 55%
nposonoku Shield-Bright 308L ¢ MeaneHHo EN ISO17633-A: cr 19,0
TBEPACIOLLIMM WNAKOM, NPeaHasHaYeHHas Ans T199LRC13 Ni 10,0 | M21(80%Ar +20%CO,) | o, 410 MlMa
aHanorn4yHbIX Lieneni, Ho cBapka 1 HamnnaBka P max 0,030 o, 580 Ma
BbINOMHAETCA Toan(; B HUXXHEM MOMOXEHUN. EN ISO17633-A: S max 0,025 6 40%
[poBonoka Takxe NpeacTaBngeT nHTepec T199LRM213 Kev:
50 Ox/cm? npu -29°C
ANS Cnyyaes, KOrfa K BHeLWHeMy B/ay LBa AWS AB.22: 30 [Ix/em? npu -196°C
npeabaBAAOTCA MaKCMMarbHO BbICOKME
E308LTO-1
TpeboBaHusa. CnegyeT NpUHNUMaTb BO BHUMaHWe
TOT (PaKT, YTO AaHHAA NPOBOIOKA HaYMHaeT
yCT$|qV|Bo Bagmb npu ’(DZKODOCTHX nogauun 6onee AWS AS.22:
E308LTO-4
8 M/MUH.
Tok: = (+) HAKC: @ 1,2 mm
[pocTpaHCTBEHHbIE NOMOXEeHNsA Npu cBapke: 1, 2
LocTtynHble gnsa 3akasa avameTpsbl: 1,2 Mm
Shield-Bright 347 TY 1274-216- C max 0,08 | C1(100%CO,) o, 430 MrMa
Tnn — pytunosas 55224353-2019 Mn 1,20 o, 620 Mrla
BcenosunumnoHHas (Kpome BepTUKanu Ha Cryck u Si 0.90 6 45%
MOTONOYHbIX MOIOXEHM) POCOHANOHEHHAsA EN ISO17633-A: CT 19,5 KCV:
rasosalyMTHas NopoLLKoBas NPoBOoKa T199NbPCT2 Ni 10,0 69 [bx/em? npu -29°C
npeaHasHayYeHHasa Ans cBapku B ‘-WICTOI7I’ Nb 0.70 36 [bx/em? npu -196°C
yrnekuncnote C1wu ctaHAapTHOW aproHOBOM EN ISO 17633-A: P max 0,040
~ T199 Nb P M212 S max 0,030
cmecu M21 nsgenuia, skCniyaTupyroLmnxca
npu BOOBI'Ia)KHbIX cpepax npw Temneparypax AWS A5 22:
10 450°C 13 BbICOKONErMpOBaHHbIX
E347T11
KapbunaoctabunnsnpoBaHHbIX
KOPPO3MOHHOCTOMKMX cTanen tmna 08X18H10T, .
ASTM: 321, 321H, 347, UNS: S32100, S32109, 23\{\‘/‘571615422
S34700, S34709 u 1.n., KOrAa K MeTanny wea
npeabaABIATCS XeCcTKne TpedoBaHus no HAKC: © 1,2 mm

CTOMKOCTW K MEXKPUCTaN/IUTHO! KOPPO3UK.
CBapOYHO-TEXHONIOrNYECKNE XapaKTEPUCTUKN 1
TeXHMKa CBapKW MAEHTUYHbI NpoBonoke Shield-
Bright 308L.

Tok: = (+)

[MpocTpaHCTBEHHbIE MOMOXEHUSA NpU CBapkKe: 1,
2,3,4

[ocTtynHble onqa 3akasa gnameTpsbl: 1,2 Mm
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

Mapka, Tun HanonHuTens, onucaHve

Knaccudukauun

TunuyHbie CBOWCTBA HanslaB/IEHHOro MeTanna

v ono6peHus Xumunueckuinn 3aWUTHbIA MexaHuueckune
cocTaB , % ras cBoWcTBa
Shield-Bright 316L TY 1274-215- C max 0,04 | C1(100%CO,) o, 442 MMa
Tun — pyTnosas 55224353-2019 Mn 1,30 o, 570 Mra
BcenosunumoHHas (kpome BepTukanu Ha Si 0,60 6 53%
cnyck) hntocoHanoIHEHHas ra3osalmTHas EN ISO 17633-A: cr 18,5 Kev:
NOPOLLKOBas NPOBO/IOKA C NMOHUXEHHbIM T19123LPCI2 Ni 12,0 75 Bxdem? npu -29°C
cofepXaHueM yrnepoaa, npegHasHavyeHHas Mo 2,70 33 Ibx/em? npu -196°C
ANsA cBapku B Ynctoi yrnekucnorte Clu EN IS0 17633-A: P max 0,030
. . T19123LPM212 | S max 0,025
CTaHAapTHOW aproHoBol cmecn M21 6e3 M21 (80%Ar + 20%CO,) | o, 450 Mrla
onaceHns HayrnepaxuBaHUsa Han1aBIEHHOr o AWS A5 22: o, 580 Mfa
MeTanna u, Kak cneactene, notTepu CTOMKOCTH E316LT11 & 40%
K MEXKPUCTaN/IMTHO KOPPO3UK U3nenui, KCV:
3Kc2nyampyrou.|,mxcq Vnpm TemnepaTtypax 4o ) AWS A5 22: 65 [x/cM2 nput -29°C
350°C 13 KUCNOTOCTONKNX KOPPO3UOHHOCTOMKMNX E316LT1-4 31 [x/cm? npu -196°C
XPOMO-HUKENb-MONNGAEHOBbLIX CTaneit Mapok
02X17H1IM2, 08X17H13M2T, 10X17H13M3T, HAKC: @ 1,2 mm
ASTM: 316, 316L, 316LN, 316H, 316Ti, UNS:
S31600, S31603, S31653, S31609, S31635 n PMPC: A-6

UM aHaNOrMYHbIX, @ TakKXXe XPOMOHUKENeBbIX
cranei mapok 03X18H10, 08X18H10T, ASTM:
304L, 321, 347 n M NoAoOGHBbIX, Korga K Metanny
LWBa NPeabaABNAOTCS XeCcTkue TpeboBaHns no
CTOMKOCTW K MEXKPUCTaN/IUTHO KOPPO3UK.
[MpoBonoka Takxe NpUMeHnMa Ans CBapKu
heppUTHBIX 1 (heppPUTO-MapTEHCUTHBIX
BbICOKONErMpOBaHHbIX CTanei, Koraa He
TpebyeTcs NAEHTUYHOCTU MUKPOCTPYKTYP LUBA

1N OCHOBHOIO MeTanna, v OTCYTCTBYET KOHTaKT C
CEPHUCTBIMU CpeamMn U cpeaamMu, Bbi3biBatoLWMMK
KOPPO3MOHHOE pacTpecknBaHune noj
HanpsikeHueM. MpucyTcTBME B HAM/1aB/IEHHOM
mMeTanne monubaeHa npuaaeT HannaBAeHHOMY
MeTansly OTHOCUTE/TbHO XOPOLLYIO CTOMKOCTb

K MUTTUHroBOW Koppo3un. OgHako, cneayet
NPUHWMaTL BO BHMMaHWeE, YTO NPUCYTCTBME B
HannaBneHHOM MeTanne Mo B coyetaHum ¢
HEBbICOKUM copepxaHnem Ni HECKO/IbKO CHMXKaeT
CTOMKOCTb K KOPPO3UM MPU KOHTAKTE C CUMbHBbIMU
OKUCNNTENBbHBIMU CpeaamMun, Hanpumep ¢

a30THOW KncnoToi. CBapoOYHO-TEXHOMOMMYEecKme
XapaKTePUCTUKN U TEXHUKA CBapPKM NOEHTUYHbI
nposonoke Shield-Bright 308L.

Tok: = (+)

MpocTpaHCcTBEHHbIE MONOXEHUSA NpK CBapKe: 1,
2,3,4,6

[ocTtynHble ansa 3akasa gvameTpsbl: 1,2 MM

(xCrNiMo 19 11 3)
(&)
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

4.4.3. HPYTKVI nopoLwikoBble ANy nerBOﬁ CBapKM HenNnaBAWMMCSH 3/1eKTPOAOM BbICOKO/TIErmpoBaHHbIX ayCTEHUTHbIX

KOPPO3MOHHOCTOMKUX CTasnen.

o
b
[vs]

Mapka, onucaHue

Knaccudmkaumm
n ono6peHus

TunuyHbie cBoCTBA HanIaBIEHHOrO
mMeTanna

Xumuueckmin
coctaB , %

MexaHu4yeckue
cBOWCTBa

Weld T R308L

[MpurcagoyHbIi BbICOKONErMPOBaHHbIN (h/Il0COHANONMHEHHbIR NPYTOK
aHaNOrnYHbIA NO NEPEYHIO CBapMBaEMbIX MaTepUanos NpyTKy
cnnowHoro cevernnsa mapkn Weld T 308L. NpepHasHayeH ans

AyroBoli CBapKWN HENNABALLMMCS 31EKTPOAOM B CPEAEe HYNUCTOro

aproHa KOpPHEeBbIX NPOXOA0B OAHOCTOPOHHMX CTbIKOBbIX CBAPHbIX
COEAVIHEHUIA C UX NMOMHBLIM NPONNABNEHNEM, KOrAa TEXHUYECKN C/TOXKHO
CO3/AaTb HAAEXHYIO 3aLUUTY OT OKUCNIEHNS O6PaTHOW CTOPOHbI LLUBA.
O6pa3syoLwasncs Npu cBapke LUNakoBasi CUCTEMa HaEeXHO NOKpbIBaeT
o6paTHbI BanvK LWBa, @ NOC/e OCTbIBAHUA LU1aKOBasA KOpKa Nerko
yAanaeTcs, OCTaBNAA YNCTbIA HanNaBNeHHbI meTann. Huskoe
cofiepXaHue yrnepoga B crnnase AenaeT ero noAaxoAALwmMm Ans ycnosui
3KCNyaTaumm, rae CywecTByeT BEPOATHOCTb MEXKPUCTANUTHOM
KOpPPO3uMn. B oTiMumnm ot cBapkun NpyTkamu CrioLLHOro CeHEeHNs,

CTblk 0653aTe/IbHO Hao cobMpaTb C HEKOTOPbIM 3a30POM, YTOObI
LNak MO HafleXXHO NOKpbIBaTb 06PATHYO CTOPOHY WBa. [Npu cBapke
NPYTOK B BaHHY Haf0 NoAaBaTh ObICTPLIMM KOPOTKUMK TONYKaMW.
HenocpeactBeHHO nepea NpUMeHeHneMm NpyTkn Heo6xoanMo
npocywntb npu Temnepatype 40-50°C B TeveHune 10...20 MUHYT.
[ocTtynHble aonsa 3akasa avameTpsbl: 2,0; 2,5 Mm

TY 25.93.15-366-
55224353-2025

AWS A5.22:
R308LT1-5

HAKC: © 2,0; 2,5 mm

max 0,03
0,50-2,50
max 1,20
18,0-21,0
9,0-11,0
max 0,030
max 0,020

o, 410 MMa
o, 560 Mra
5 38%

Weld T R347

MprcagoYHbI BEICOKONErMPOBAHHbIN hIOCOHANONHEHHbIN

NPYTOK aHa/IornYHbI MO NEPEYHIo CBapMBaeMbIX MaTep1anoB

nNpyTKy cniowHoro ceyenns mapku Weld T 347. MNpegHasHayeH

ONs yroBOW CBapKW HEMMNaBSLMMCS 3NEeKTPOAOM B CPefe YMCTOro
aproHa KOpHeBbIX MPOXOA0B OAHOCTOPOHHMX CTbIKOBbIX CBaPHbIX
COeAMHEHUIA C UX NOMTHBIM NPOTIaBNEHNEM, KOFAa TEXHUYECKHU
C/IOXHO CO3AaTh HAAEXHYIO 3aLUUTY OT OKUCNIEHNST O6PATHOW CTOPOHbI
wBa. O6pasyloLascs Npy CBapke LWnakoBas cCucTema HafleXxHo
nokpblBaeT 06paTHbIi BanuK LLUBA, @ MOC/e OCTbIBaHWS LUMaKoBas
KOpKa Nerko yaansaeTcs, OCTaBNAA YNCTbIA Han/laBNEeHHbI MeTann

HE CK/IOHHbIV K MEXKPUCTaN/IMTHOW KOPPO3un. B otanumm ot ceapkm
NpyTKaMun Cr/IOHOMO CeYeHus, CTbik 06513aTeNbHO Hago cobumpaTb ¢
HEKOTOPbIM 3a30POM, YTOObI LL/TaK MO HAIEXXHO MOKPbIBaTb 06PaTHYO
CTOPOHYy LWBa. [Npun cBapke NPYyTOK B BaHHY Haf0 nodaBaTb ObICTPbIMU
KOPOTKMMM ToNYKaMu. HenocpeacTBEHHO Nepef NPUMEHEHNEM NPYTKK
Heo6xoAMMO npocyLwnTb Npu Temnepatype 40-50°C B TeveHune 10...20
MUHYT.

[ocTynHble Ans 3akasa gnameTpsbl: 2,0; 2,5 MM

TY 25.93.15-367-
55224353-2025

AWS A5.22: R347T1-5

HAKC: @ 2,0; 2,5 mm

Mn
Si

Ni
Nb+Ta

max 0,08
0,50-2,50
max 1,20
18,0-21,0
9,0-11,0
8x%C-1,00
max 0,030
max 0,020

o, 410 MMa
o, 560 Mra
5 38%

Weld T R316L

MNpucagoyHbIi BbICOKONErMPOBaHHbIN (DNIOCOHANOMHEHHbIN MPYTOK
aHasorMyHbIf MO NEPEYHIO CBapvBaeMbIX MaTepuanon NpyTKy
cnnowHoro ceveHmnsa mapkm Weld T 316L. MNpegHasHaveH Anga oyrosow
CBapKu HeNNaBSALLMMCS 3M1eKTPOAOM B CPEeAE YNCTOro aproHa KOPHEBbIX
MPOXOA0B OAHOCTOPOHHMX CTbIKOBbIX CBAPHbBIX COEANHEHWNIA C UX MOSHbIM
nponnaBneHNeM, KOraa TEXHUYECKN C/I0XHO co34aTb HaAeXHYIO 3aLmnTy
OT OKUCNEHNS 06PAaTHOM CTOPOHbI WBa. O6pa3ytoLlancs Npy ceBapke
LU1akoBasa cMcTemMa HafleXXHO NOKpbIBaeT o6paTHbI BasvK LBa, a

nocne ocCTbiBaHMSA LLNaKoBast KOpKa Nerko yaanseTcs, oCTaBAsas YUCTbIn
HannaBNeHHbIN MeTans, o6nagatoLLmii xopoLuein obLLen KOPPO3NOHHOM
CTOMKOCTbIO, OCOOEHHO B KUC/IbIX Cpefax 1 cpepax C MoHamu xiopa.
Hwskoe copepxaHue yrnepoaa B cnnaBe genaet ero 0CO6eHHO
NoAXOAALUMM AN YCNOBUIA 9KCNyaTaumnn, rae cyLectsyeT BEpOSTHOCTb
MEXKPUCTaNIUTHOW KOPPO3umKn. B oTAn4mm ot cBapkun npytkamm
CM/IOLLHOMO CeYeHUs, CTbiKk 0683aTeIbHO HaA0 cobupaTb C HEKOTOPbIM
3a30POM, YTOObI LLIaK MOI HaAEXHO NMOKPbIBaTb 0OPaTHYHO CTOPOHY
wBa. MNpwu cBapke NPyTOK B BaHHY HaA0 NofaBaTh ObICTPLIMY KOPOTKUMU
ToNn4ykamu. HenocpeactBeHHO nepen NpuMeHeHneM NpyTkn Heo6xoanNMo
npocywntb Npu temnepatype 40-50°C B TeveHune 10...20 MUHYT.
[JocTtynHble onsa 3akasa gnameTpebl: 2,5 Mm

AWS A5.22: R316LT1-5

Mn
Si

Ni
Mo

max 0,03
0,50-2,50
max 1,20
17,0-20,0
11,0-14,0
2,00-3,00
max 0,030
max 0,020

o, 410 MMa
o, 530 Mra
5 36%

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

4.4.4. I'Ipoaonoxu nopowkoBble ansa ﬂerBOVI CBapKu nnaBALWMNMCA TEKTPOAOM BbICOKO/TErmpoBaHHbIX AYN/T€KCHbIX

KOPPO3MOHHOCTOMKUX CTarnemn.

MapKa, TUN Hano/sHuTens, onmcaHue

Knaccudmkaumm

TunuyHbie cBOWCTBA HanslaBNeHHOro MeTanna

npu ceapke ¢ C1un 36,5 npu cBapke B M21.
OCHOBHbIMW 061aCTAMU UX MPUMEHEHNS
ABNSAOTCA MPOU3BOACTBO TEXHOMOMMYECKOro
o60pyaoBaHUa ANg Lenono3Ho-0yMaxHon
NPOMBILLIEHHOCTM U MOPCKMUX nnatdopm ans
06paboTKM 1 TPAHCNOPTUPOBKN HETH U rasa.
CBapOYHO-TEXHOMOMMYECKNE XapaKTEPUCTUKN U
TEeXHMKa CBapKW MOEHTUYHbI NpoBoioke Shield-
Bright 308L. YaenbHoe TennoBnoxexHune cnegyet
BblaepxuBaTtb B AnanazoHe 0,5-2,5 kx/Mwm, a
MEeXMNPOXOoAHYIo Temnepatypy He Bbiwe 150°C.
Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHNS NPK CBapkKe: 1,
2,3,4,6

[ocTtynHble gnsa 3akasa gvameTpbl: 1,2 MM

un ono6peHus Xumunueckui 3alUUTHbIA MexaHunuyeckue
coctaB , % ras cBoOWiCTBa
Shield-Bright 2209 TY 1274-191- C max 0,04 | C1(100%CO,) o, 650 Mrla
Tun — pymnosas 55224353-2018 Mn 1,40 o, 800 Mrla
BcenosunumoHHasa (kpome BepTnkanu Ha S 0,60 6 28%
cnyck) hatocoHanoIHEHHas ra3o3almTHas EN ISO 17633-A: cr 23,2 KCV:
T2293NLPC12 | Ni 8,7 63 [Ox/cm? npu -40°C
MOPOWIKOBAs NPOBONOKA, npeuHasr-glquHaﬂ Mo 391
g:aﬂHZZTD?:gﬁBaq;rC;:ng;i;V;i‘;ol\Tllem M_:qenmﬁ EN ISO 17633-A: N 0,14
13 CTaHAAPTHbIX AyNIeKCHbIX cTanei ¢ T2293NLP P max 0,030
M212 S max 0,025
cofepXaHnem xpoma okono 22%, Takmx
Kak 08X21H6M2T, 02X22H5AM3, S32205, .
$31803, $32304, S32101, S82441, W.Nr 1.4462, é\z’vzsogfﬁz' gg‘gg WRC-92
1.4417,1.4460, 1.4462, 1.4463, 1.4470 n um
aHanornuHbIX, a Takxe ANA CBapKW 3TUX CTanei AWS A5.22:
C BbICOKO/IErMPOBAHHbLIMM ayCTEHUTHBIMW (KPOMe
E2209T1-4
CynepayCTeHUTHbIX), HU3KONEerMpPOBaHHbIMM
1 KOHCTPYKLIMOHHBLIMM Y NepoaANCTbIMA
ctansamn. Ee MOXHO Takxe NpUMeHsTb Ans
CBapKK «O0OXETHbIX» 6€3MONNO6AEeHOBbIX
aynnekcHbix ctanei tuna 23%Cr-4%Ni-N, Takunx
kak S32001 (1.4482), S82011, S32101 (1.4162),
$32202 (1.4062), S32304 (1.4362), S32003, c max 0,04 | M21(80%Ar +20%CO,) | o, 670 Mla
KpoMe cnyyaeB, Koraa neruposaHne Mo MoxeT Mn 0,90 o, 810 Mrla
OTpULIATENbHO CKAa3aTbCs Ha KOPPO3MOHHO Si 0,35 & 28%
CTOMKOCTM, HaNpPUMep MNpv KOHTaKTe C CUMbHO Cr 22,5 KCV:
OKVCNUTENbHBIMK cpefamun. HannaBneHrHbiii Ni 9,2 65 x/cm? npum -40°C
MeTann xapakTepusyeTcsi BbICOKUMM Mo 3,20
MPOYHOCTHBIMU M MNACTUYECKMU CBOMCTBAMM N 0,16
B COYeTaHWN C XopoLLeli KOPPO3UOHHO P max 0,030
CTONKOCTbIO. DKBUBANEHT CONPOTUBNSEMOCTM S max 0,025
NUTTUHroBOW Kopposuu (Pitting Resistibility
Equivalent) PRE = %Cr + 3,3%Mo + 16%N FN no WRC-92
He MeHee 35, TUNWYHbIe 3HauYeHus 36,2 35-55

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cTanen E.SAB 2
M XXeNe3HO-HUKeNeBbIX Cn/1aBoB. a—
TunuyHbie CBOWCTBA Han/laBNIeHHOro MeTanna

Mapka, TMn HanosIHUTeNs, onucaHue LG DLCTL)

RE&y O v ogo6peHus Xumunueckuin 3alWUTHbIA MexaHunueckune

cocTaB , % ras CBOWCTBA
Shield-Bright 2594 EN ISO 17633-A: C max 0,04 | M21(80%Ar + 20%CO,) | o, 700 Mrla
Tun — pyTUnoBas T2594NLP Mn 0,95 o, 860 MMa
Py M212 Si 0,62 5 27%
BcenosunumoHHas (kpoMe BepTUKanu Ha cryck) )
hntocoHanonHeHHasa ra3osallnTHasa NopoLLIKOBas cr 2534 KCv:
NpPOBO/IOKa, Npe Ha3HaquH:-lF| ns caame B AWS A5.22: Ni 9,68 60 [x/cw® npu -20°C
P » npen V A prir 8 E2594T1-4 Mo 3,59 55 [x/cm? np -46°C

CcTaHAapTHOM aproHoBoli cMecn M21 usgenuin ns N 023
cynepaynieKcHbIX cTanen ¢ CoagepXxaHnem Xxpoma !
oKono 25% Takux kak UNS $32750, S32760, g rr::: 8’828
S32550, S39274, J93404, W.Nr 1.4410, 1.4501, ’
1.4507, Hanpumep SAF 2507, Zeron 100, DP3W EN no WRC-92
1 UM aHaNornyHblX. Ee MOXHO Takxe NpUMeHaTb 30-60

ANS CBaApKW CTaHAAPTHbBIX AYNNEKCHbIX

cTanei, 0CoO6eHHO KOPHEBbIX NPOXOA0B,

Korpa TpebyeTcs NOBbICUTL KOPPO3NOHHYIO
CTOMKOCTb MOBEPXHOCTU LIBA, KOHTaKTUPYIOLLLEro
C arpeccuBHoli cpefoit. [Npu aTom, ans
hopMupoBaHue o6paTHOro Bannka, Heo6xoaAnMo
NPUMEHATb KepaMmyeckne NnoakNagku.
HannaeBneHHbIN MeTann xapakTepusyeTca o4eHb
BbICOKUMW MPOYHOCTHBIMU U NAACTUHECKUMU
CBOWCTBaAMWN B COYETaHMM C BETMKONEMHON
CTOMKOCTBIO K OOLLEN, MEXKPUCTANINTHOM 1
NMUTTUHIOBOM KOPPO3WK, a TaKXXe KOPPO3UOHHOMY
pPacTPeCcKMBaHMIO NOA HaNPsXKEHNEM.
Kputnueckaa temnepatypa NUTTUHIOBOW
KOPPO3M1KW y HannaBneHHoro metanna no ASTM
pasgen 48 metoa A Npu BPEMEHU 3KCMo3unummn
24 vaca coctaBnget CTP=50-60°C, a akBMBaneHTt
CONPOTUBAAEMOCTU MUTTUHIOBOM KOoppo3un PRE
npumMepHo paBeH 41. OCHOBHbIMM 061acTaAMU

ee NPUMEHEeHNS ABNFIOTCA NPOU3BOACTBO
TAXENO Harpy>XEeHHOr0 TEXHONOrMYeCKoro
o6opyAoBaHUA AN LeNNoN03HO-0yMaXXHO N
NPOMBILUNEHHOCTU U 1efoBast 3almMTa MOPCKUX
HedTAHbIX U ra3oBbIX N1aTopM. CBapoOYHO-
TEXHONOrNYecKne XxapakTePUCTUKN U TEXHUKA
CBapKu naeHTU4YHbl npoBosioke Shield-Bright
308L. YaenbHoe TennoBnoxexue cnegyet
BblAepxuBatb B AnanasoHe 0,2-1,5 kx/mMm, a
MEeXNPOXOoAHYto Temnepatypy He Bbiwe 100°C.
Tok: = (+)

[pocTpaHCTBEHHbIE MOMOXEHUA NPY CBapKe:
1,2,3,4,6

[ocTtynHble onsa 3akasa gvameTpbl: 1,2 MM

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem
n XenesHo-HukKeneBbixX Cr/iaBoB.

44.5. npOBOﬂOKM nopoLwikoBblie ans ﬂerBOVI CBapKu nnaBAWLMMCA 3/TEKTPOAOM pPa3HOPOAHbIX cTaneu, HannaBKuU

nepexoAHbIX C/IOEB U CBapKU CTasiei ¢ orpaHMYeHHO CBapuBaeMOCTbIO.

MapKa, TUN Hano/sHuTens, onmcaHue

Knaccudmkaumm

TunuyHbie cBOWCTBA HanslaBNeHHOro MeTanna

un ono6peHus Xumunueckui 3alUUTHbIA MexaHunuyeckue
coctaB , % ras cBoOWiCTBa
Shield-Bright 309L TY 1274-214- C max 0,04 | C1(100%CO,) o, 368 Mrla
Tun — pyTunosas 55224353-2019 Mn 1,10 o, 543 MlMa
BcenosunumoHHas (kpome BepTuKanm Ha cryck) S 080 6 44%
chntocoHanoNHeHHasn ra3osallmTHas NopoLIKoBas EN ISO 17633-A: cr 231 KCV:
NMPOBOIOKA C MOHWXEHHbBIM COAep>XaHneM resnzLpci2 Ni 12,4 69 Ibx/em? npu -29°C
yrnepoga npegHasHavyeHHas as1si CBapku B P max 0,030 23 Dox/ew® npu -196°C
uunctoi yrnekucnote C1u aproHoBoi cmecn M21 EN ISO17633-A: S max 0,025
KOHCTPYKLIMOHHbIX CTasiei NepsiMTHOro kiacca ¢ T2312LpPM212
BbICOKOMErMPOBaHHBIMU KOPPO3MOHHOCTONKUMM AWS A5.22: ::EI:IZHSO WRC-92
ctanamm Tuna 03X18H10, 08X18H9, 08X18H10T, E309LT1'—1 ’ ]
02X17H11M2, 08X17H13M2T, 10X17H13M3T,
ASTM 304L, 321, 347, 316, 316L, 318 n um
aHanornyHbIX, BbICOKONErMpoBaHHbIMK CTasaMm AWS AS.22:
’ E309LT1-4
dheppuTHOro 1 heppuUTo-MapTEHCUTHOIO
Kracca, KOHCTPYKLMOHHbIX CTanen nepimTHoro
Kracca v CTaHAaPTHbIX BbICOKONErMPOBaHHbIX
cTanen ayCTeHUTHOroO Kracca ¢ 610aXeTHbIMU
1 CTaHOaPTHbIMU AYMAEKCHbIMU U APYrUMuY
ayCTeHUTHO-(hepPPUTHLIMU CTANSMH, a
TakXXe HarmniaBku NepexoaHbIX C/I0eB Ha
KOHCTPYKLMOHHbIE 1 TeMnnoyCToRuMNBbIe CTanm c max 0,04 | M21(80%Ar +20%CO,) | o, 377 Mla
Npv CBapKe W3enuii 13 ABYXCNOWHLIX CTane, Mn 1,30 o, 559 Mlla
NNaKNPOBaHHbIX BbICOKONErMPOBaHHbLIM Si 0,90 & 39%
cnoem Tna 03X18H10, 08X18H9, 08X18H10T, HAKC: @ 1.2 mm Cr 235 KCV:
ASTM 304L, 321, 347 1 M aHaNOMMYHbIX. Ni 12,5 56 Ox/cm? npu -29°C
HannaBneHHblii MeTann o6nagaeT BbICOKOM P max 0,030 19 Ox/cm? npm -196°C
CTONKOCTBIO K 0BLLeit U MEXKPUCTANNTHOM S max 0,025
KOPPO3MK, @ TaKXKE CTOMKOCTbIO K 06pa30BaHUIO
oKanuHbl 4o Temnepatypbl 1000°C, Ho nNpu FN no WRC-92
3TOM He CTOeK B MOM3YYECTU U CKIOHEH K 15-25
OXPYMNuMBaHUIO NMpY TemMnepaTypax aKChayaTaumm
Bbiwe 400°C. CBapo4YHO-TEXHOMOrnYeckme
XapaKTePUCTUKUN U TEXHUKA CBAPKU MAEHTUYHbI
npososnoke Shield-Bright 308L.
Tok: = (+)
[MpocTpaHCTBEHHbIE NOMOXEHUS NPK CBapkKe: 1,
2,3,4,6
LoctynHble gnsa 3akasa gvameTpbl: 1,2 MM
Shield-Bright 309L X-tra TY 1274-214- C max 0,04 | C1(100%CO,) o, 410 Mra
Tun — pynosas 55224353-2019 Mn 1,46 o, 546 MMa
BbicokonpounssoantenbHas BEPCUSA NOPOLLIKOBOW Si 066 6 38%
nposonoku Shield-Bright 309L ¢ meaneHHo ENISO 17633-A: cr 245 KCV:
TBEPAEOLWNM LUMAKOM, NpeAHasHa4YeHHasa ans T2312LRCI3 Ni 12,8 50 [bx/em? npu -29°C
aHanornyHbIX Lenewn, I-,|O npu 3TOM CBapka 1 P max 0,030 19 Fx/em npu -196°C
HannaBka BbIMO/THAETCS TOIbKO B HUXHEM ENISO 17633-A: S max 0,025
nonoxeHun. NMpoBonoka Takxe npeacrasnseTt T2312LRM213
VNHTEpeC ANs CyyaeB, KOr[a K BHELUHEMY BUAY FN no WRC-92
’ AWS A5.22: 20-30
LBa NPeabaABNAOTCS MaKCUMaibHO BbICOKNE E309LTO-1
TpeGoBaHus. C max 0,04 | M21(80%Ar +20%CO,) | o, 480 Mla
Tok: = (+) AWS AB.22: Mn 1,44 o, 600 Mrla
[MpocTpaHCTBEHHbIE NOMOXEHMS NMpu cBapke: 1, 2 Si 0.80 & 35%
E309LTO-4 ’
[ocTynHble Ans 3akasa avameTpbl: 1,2 Mm Cr 245
Ni 13,0
HAKC: © 1,2 mm P max 0,030
S max 0,025
FN no WRC-92
20-30

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen
n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

4.4.6. TIpyTKM NOPOLLKOBbIE A/l AYrOBOW CBApPKU HEMNaBALWMMCA 3/1eKTPOAOM pPasHOPOAHbIX CTaniei, HannaBku
nepexogHbIX CIOEB U CBAPKM CTasieil C OrpaHUYeHHON CBapMBaeMoCTbIo.

TunuyHbie cBoCTBA HanIaBIEHHOrO

Knaccudumkauunmn meTtanna
n ono6peHus

Mapka, onucaHue

Xumunyeckui MexaHu4eckue
coctaB , % cBoOWCTBa
Weld T R309L AWS A5.22: C max 0,03 | o, 410 Mra
MpUcaaoUHbIF hIIOCOHANONHEHHBI NPYTOK NOBbLILIEHHOTO R309LTH5 Mn 0,50-2,50 | 0, 560 Mra
pucan ! Py si max 120 | & 36,5%

NernpoBaHNs aHanorMYHbI MO NepeYHio CBapnBaeMblX MaTepranos

Cr 22,0-25,0
npyTKy cnaowHoro cedeHnsa mapkun Weld T 309L. NpegHasHaueH Ni 12.0-14.0
07191 AyroBOM CBapKM HEMMaBsALWMMCS 3/1eKTPOAOM B Cpefe YNCToro p max 'O 03'0
aproHa KOpHEeBbIX MPOX0A0B OAHOCTOPOHHMX CThIKOBbIX CBAPHbIX S max 0’020

COeVHEHWNI C UX NOJHbLIM MPOMNIABNEHNEM, KOTAa TEXHUYECKN C/TOXKHO
CO3/4aTb HAAEXHYIO 3aLUTY OT OKUCNIEHNS OGPATHOM CTOPOHbI LLIBA.
OGpasyoLwascs Npu cBapke LUIakoBasi CUCTeMa HaJeXHO NOKpbIBaeT
o6paTHbIV Ba/vK LWBa, a MOC/e OCTbIBaHUSA LI/TaKOBas KOPKa Nerko
yOanaeTcs, OCTaBNAA YNCTbI HaN/1aBNEHHbI MeTann. B otanunn

OT CBapKM NPYTKaMmn CN/IOLHOIO CeYeHUs, CTbik 0653aTeNbHO

Hapo cobupatb C HEKOTOPbIM 3a30POM, YTOObI LIIaK MOI HAa4EeXHO
noKpbIBaTb 06paTHYO CTOPOHY WBa. [pun cBapke NpyToK B BaHHY Hago
noaasaTtb ObICTPbIMU KOPOTKMMK ToN4YKaMu. HenocpeactBeHHo nepes
NnpYMeHeHeM NpyTkn HeoOXO0AMMO NMPOCYLINTL Npu Temnepatype 40-
50°C B TeyveHune 10...20 MUHYT.

[ocTtynHble onsa 3akasa avameTpsbl: 2,5 MM

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

4.5. NMpoeonoku u cniockbl A4/ AyroBoi cBapku nop ¢o/IloCoOM BbICOKO/IErMPOBaHHbIX CTasen.

Mapka 1 onucaHme

Knaccudmkaumm
n ono6peHus

Xumuyeckuin coctaB

NpPoBONOKH, %

JloNONHWUTENBbHO NErnpoBaHHYO MeAbIO NOBbLIWAET CTOMKOCTbL MaTepuana B CEPHOW
Kkucnote. HannaBneHHbI MeTan XapakTepuayoLLYOC NOMHOCTbIO ayCTEHUTHOM
CTPYKTYPOUi N BbICOKOW YCTONUMBOCTbLIO K OOLLEN, MEXKPUCTA/IUTHONR, MUTTUHIOBOW U
LLLeNeBOi KOPPO3MAM, @ TakxKe K KOPPO3MOHHOMY PacTPECKMBAHMWIO NOA HaNpsKeHneM,
a Takxe o6nagaeT XopoLLein CoONPOTUBASEMOCTbIO K BO3AENCTBUIO BOCCTAHOBUTENbHbIX
cpef, Taknx Kak 6eCKNCNOPOAHbIE KUCMOTbI.

[ocTtynHble gnsa 3akasa avameTpbl: 2,4 1 3,2 MM

Weld S 308L ENISO 14343-A:S199 L C max 0,03
BbicokonervpoBaHHas ayCTeHUTHast CBapOYHasa NPOBOJIOKA C MOHUXKEHHbBIM Mn 1:40-2,20
o AWS A5.9: ER308L Si 0,30-0,65
cofepXaHueM yrrnepoaa, npeaHasHavyeHHas 4ns OyroBoii CBapku B COYETaHuM C ) cr 19.5.21.0
hntocamm Tuna OK Flux 10.92, OK Flux 10.93, OK Flux 10.93P, OK Flux 10.99 usgenuit TY 1222-268-55224353-2022 Ni 9.00-11.0
13 KOPPO3MOHHOCTOMKINX XPOMOHMUKEEBbIX cTanein Mapok 03X18H10, 08X18H9, P max 0.025
ASTM 304, 304L 1 nm nogo6HbIX, a TaKXe aHafIorMYHbIX CTanein coagep>allumnx HAKC: @ 2,4; 3,2; 4,0 MM S max 0’020
kapbugoctabununzatopbl Mapok 08X18H10T, ASTM 321, 347 n um NoAoOGHbIX, !
3KCMNYyaTUPYIOLLIMXCS BO BIaXHbIX cpefax npv Temnepartypax go 350°C, korga
K MeTanny WwBa NpeabsaB/ISioTCs XeCcTkne TpeboBaHms N0 CTOMKOCTU K O6LLEN 1
MEXKPUCTaNINTHOM KOPPO3UK.
[ocTynHble ansa 3akasa gnameTpsbl: 2,0; 2,4; 3,2 1 4,0 mm
Weld S 347 TY 1222-269-55224353-2022 | C max 0,08
Mn 1,00-1,80
BbicokonernpoBaHHasi ayCTeEHUTHaA CBapoOYHasi MPOBO/IOKa, NpeaHa3HavyeHHas ) . ’ ]
AN ayroBoi cBapku B coveTaHum ¢ contocamm Tvna OK Flux 10.92, OK Flux 10.93, ENISO 14343-A: 519 9 Nb ilr 013%_02168
OK Flux 10.93P nsgenuii n3 kapbmaoctabunnsmpoBaHHbIX KOPPO3MOHHOCTORKNX AWS A5.9: ER347 Ni 9 (‘)0_11‘0
XPOMOHMKeneBbIx cTanen mapok 12X18H9T, 12X18H10T, 12X18H12T, ASTM 321, 347 o Nb 10x‘;/<>C—1 O‘O
M UM NoAo6HbIX, KOraa K Metanny Wea npeabaBAfoTCsa XecTkme TpeboBaHUsA No p max 0 0’25
CTOMKOCTUN K MEXKPUCTaNIMTHOM KOppo3nun. B cpaBHeHnn ¢ nposBonokamu Tuna ER308L, | HAKC: @ 2,4; 3,2; 4,0 mm S max 0’020
nernpoBaHne HMOOGMEM HECKOSIbKO CHMXAET YyBCTBUTENbHOCTL MaTepuana B MKK yto ’
Nno3BONAET ANIMTENIbHO 3KCN/IyaTMpoBaTh U3genusa npu temnepatypax go 450°C. OgHako,
B cpaBHeHun ¢ ER308L, HannaBneHHbli MeTann 6onee CKIoHeH K 06pa3oBaHuIo
ropsiunx TpeLLmH, MeHee NiacTuYeH Npu XonogHoOM AehOpMUPOBaAHUN N HUSKUX
Temneparypax.
[ocTtynHble gnsa 3akasa anameTpsbl: 2,0; 2,4; 3,2 1 4,0 mm
Weld S 316L TY 25.93.15-339-55224353- C max 0,03
2024 Mn 1,40-2,20
BbicokonernpoBaHHasa ayCTEHUTHas MPOBO/IOKA C NpeAeibHO HU3KUM conep)KaHmeonlzl( si 0.30-0 65
yrnepofa, npegHasHavyeHHas onsa AyroBoi CBapku B COHETaHUM ¢ dorirocamm tuna . ; ’
Flux 10.92, OK Flux 10.93, OK Flux 10.93P, OK Flux 10.99 n3genwii, skcnayaTmpyoLwmxcs ENISO14343-A:S19123L ﬁlr 1?106_2128
BO B/1aXHbIX cpe/:Eax npu Temnepatypax go 350°C ns KVICI'IOUTOCTOI/IKVIX AWS AB.9: ER316L Mo 2.50-3.00
KOPPO3MOHHOCTONKNX XPOMOHMNKENBbMONNOAEHOBbLIX cTanei mapok 02X17H11M2, p max_0.030
08X17H13M2T, 10X17H13M3T, ASTM 316, 316L, 316Ti 1 UM aHANOrNYHbIX, @ TaKXe HAKC: @ 2,4; 3,2; 4,0 Mm S max 0’020
XPOMOHMKeneBbIx cTanein mapok 03X18H10, 08X18H9, 08X18H10T, ASTM 304, 304L, 321, ’
347 v uM Noao6HBbIX, KOrAa K MeTarnny LWBa NpeabaBAaoTCa XecTkne TpeboBaHus no
CTOMKOCTW K MEXKPUCTaN/IUTHOM KOppo3uu. Npu 3TOM HannaBneHHbIX MeTann obnagaet
HEMNIOXOW CTOMKOCTBIO K MUTTUHIOBOW KOPPO3UK.
[ocTynHble Ansa 3akasa gnameTpsbl: 2,0; 2,4; 3,2 1 4,0 mm
Weld S 318 EN ISO 14343-A: C max 0,08
. S19123Nb Mn 1,00-2,50
BbicokonernpoBaHHas ayCTeHUTHas NMPOBO/IOKA, MPeAHa3HaYeHHasn aAns ayroBoi Si 030-0.65
CBapkKu B COHetaHI/IVI ¢ cpntocamm Tina OK Flux 10.92, OK Flux 10.93, OK Flux AWS A5.9: ER318 Cr 18,0-20.0
10.93P nspgenuii, akcnnyaTMpyoLUXCs BO BNaXHbIX cpedax npu Temneparypax Ao Ni 1.0-14.0
+400°C 13 KUCNOTOCTOMKNX KOPPO3NOHHOCTONKMX KapObnaoctabunmnsmpoBaHHbIX Mo 5 0’0_3 O’O
XPOMOHUMKEeNbMONNO6AeHOBbIX cTanel mapok 08X17H13M2T, 10X17H13M3T, 1.4571, ASTM: Nb 8);%(?—1’00
316Ti, 318 1 UM NoAOOHbIX, KOrAa K MeTanny Wea NpeabABNATCA XeCcTkne TpeboBaHns P max O 630
MO CTOMKOCTU K MEXKPUCTANIUTHOM KOPPOo3un. Mpun 3TOM HannaBneHHbIX MeTasnn S max 0’020
o6nafaeT HenIoXon CTOMKOCTLIO K MUTTUHFOBOM KOppo3un. OfHAKo, B CPaBHEHWUM C ’
ER316L, HannaBneHHbIN MeTann 6o5ee CKIOHEH K 06pa3oBaHMUIO rOPAYNX TPELLUMH,
MeHee NNacTUYeH Npu XoNoaHOM AehOPMUPOBAHMM N HUSKUX TEMMepaTypax.
[ocTtynHble ona 3akasa anameTpsbl: 2,4; 3,2 1 4,0 mm
Weld S 385 TY 25.93.15-356-55224353- C max 0,025
2024 Mn 1,40-2,20
CynepaycTeHuTHaa cBapo4Hasa NpoBOIoKa C NpeaesibHO HU3KUM cCoaep>KaHnem si max 050
yrnepogpa, npegHasHavyeHHas ansa AyroBoi cBapku B coueTaHuu ¢ hatocamm Tuna ) !
OK Flux 10.90, OK Flux 10.93P o6opynoBaHusa Ans Nnpou3BOACTBa CyfbdaTHbIX EN ISO 14343-A: C.r 19.5-215
N o ~ S20255CulL Ni 24,0-26,0
nnun pochaTtHbIX yaoObpeHuid, Lenntono3Ho-6yMaxHo i, HeTEXMMNYECKON U Mo 420-520
hapmaLeBTUYECKON MPOMBbILLNEHHOCTAX U3 CynepayCTeHUTHbIX cTanel Tna . ’ !
06XH28MAT, XINiCrMoCu 25 20 5, 1.4539, ASTM 904L 1 UM aHanornyHblx, AWS AS.9: ER385 gu m;XZOozogg
9KCMYyaTUPYIOLLMXCSA B YCTOBUSX BIAXXHOW KOPpOo3umu npu Temnepatypax go 400°C. S max 0‘020
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Mapka 1 onucaHue

Knaccudmkaumm
u ogo6peHus

Xumuueckuii coctaB
NpoBONOKU, %

SpeciAlloy S 25.22.2.LMn TY 25.93.15-346-55224353- C max 0,030
2024 Mn 3,50-6,50
CynepaycTeHUTHast CBapoYHas NPOBOJIOKA C NpefesibHO HU3KUM CoAepXaHeEM Si max 100
yrnepofa, npegHasHauyeHHas ons AyroBoi CBapku B coveTaHuu ¢ hirocamm tmna . ’
OK Flux 10.93, OK Flux 10.93P nsgenwii u3 ctanei kap6oMUaHOro knacca tuna ENISO14343-A:S 2522 2N L Elr 2;1'8518
03X17H14M3T, 02X25H22AM?2, 1.4466, 1.4335, 14435, 14436, 1.4477,1.4578, 1.4585, . ) ’
UNS S31050, S31603, S31600 n num aHanornyHblx, Takmx kak Sandvik 2RE69 nnn AWS AS5.9: ER310Mo Mo 1,50-3,00

. o (MoancULMpoBaHo) N 0,10-0,20
Sandvik 3R60 U.G., a Takxe HannaBkn KOPPO3NOHHOCTOMKNX cnoes. Tuna 25%Cr-

O/ N O, = = . = P max 0,030
22%Ni-2%Mo-N. HannaBneHHbIi MeTann o6/1af4aeT BbICOKON YCTONUYNBOCTBIO K OOLLER, S max 0.020
MEXKPUCTaNINTHOW, MUTTUHIOBOM U LLIETIEBON KOPPO3MM B YPE3BbIYaNHO arpeCcCcuBHbIX ’
cpepfax, HanpuvMep, NPU KOHTaKTe C MOYEBUHOW UMW @30THOW KUC/TOTOW.

[ocTtynHble onsa 3akasa gnameTpebl: 3,2 MM
Weld S 2209 ENISO 14343-A: S2293NL C max 0,03
BbicokonernpoBaHHasi ayCTeHUTHO-(heppuTHaa NPOBONOKA, NpeaHa3HauYeHHas ans AWS A5.9: ER2209 Zn 0132(?33(5)
[yroBoii cBapku B codetaHun ¢ patocamm tuna OK Flux 10.93, OK Flux 10.93P, OK Flux - Clr 2‘1 5:2‘3 5
10.94 cTaHAapTHbIX AYMIEKCHbIX CTanei ¢ cogepXaHnem Xpoma OKoso 22%, Taknx Kak Ni 3 0’0_9 O‘O
08X21HB6M2T, 02X22H5AM3, S32205, S31803, S32304, S32101, S82441, W.Nr 1.4462, Mo 3’00_3’40
1.4417,1.4460, 1.4462, 1.4463, 1.4470 n um aHanorn4yHelx. NMpoBonoka Takxe NpuMeHnma N 0’12_0’20
AN CBapKKM «BIOAXETHbBIX» 6€3MONM6AeHOBbIX AynnekcHblx ctanei Tuna 23%Cr-4%Ni-N, P ma>’< 0 0’30
Takux kak S32001 (1.4482), S82011, S32101 (1.4162), S32202 (1.4062), S32304 (1.4362), ’

S max 0,020
S32003, kpome cnyyaeB, Korga nernpoaHne Mo MOXeT oTpuLaTe/lbHO CKal3aTbCs
Ha KOPPO3UMOHHOW CTOMKOCTU, HAaNpUMep Npu KOHTaKTe C CUIbHO OKNC/IUTENNbHbIMU
cpepamu.
[ocTtynHble aonsa 3akasa avameTpbl: 2,4 1 3,2 MM
SpeciAlloy S 25.10.4.L ENISO 14343-A:S2594 N L C max 0,02
BbicokonernpoBaHHas ayCTEHUTHO-(heppuTHas MPOBO/IOKa, NpeAHasHavYeHHasn ans AWS A5.9: ER2594 gn %égg?g
OyroBoii cBapku B covetaHun ¢ contocamm Trna OK Flux 10.93, OK Flux 10.93P, OK Flux T Clr 2;1 0__26 0
10.94 cynepaynnekcHbIx cTanen c cogepxxaHnem xpoma okoso 25% takux kak UNS Ni 9 (’)_10 5’0
S32750, S32760, S32550, S39274, J93404, W.Nr 14410, 1.4501, 1.4507, Hanpumep ’ !

. o Mo 3,50-4,50
Sandvik SAF 2507, Zeron 100, DP3W u 1M aHanoruyHbix. HannaeneHHblii metann N 0.20-0.30
XapakTepuayeTcs o4eHb BblCOKVIVMVI I'IquHOCTHbII\fVI M NNacTMyecKummn E:Boﬁcnaamm B ) p ma;< 0’0’25
co4yeTaHUn C BEIMKONIEMNHOW CTOMKOCTBIO K O6LLENR, MEXKPUCTANIMTHOM U MUTTUHIOBOW s max 0015
KOPPO31K, a Takxke KOPPO3NOHHOMY pacTpecknBaHuo nog HanpsxkeHnem. OCHOBHbIMU ’
o6nacTaMmn ee NPUMEHEHNUN SBISIOTCS NPOU3BOACTBO TAXENO Harpy>eHHOro
TEXHOMOMMYECKOro 060pyaoBaHUS ANa XMMUYECKON, HeTE-XMMNYECKON 1
LeNN0103HO-0YMa>kHOM NPOMBILLIEHHOCTEN, @ TakXXe CBapKa 3NEeMEHTOB /1eAsHOMN
3aWmnTbl OPPLUOPHBLIX KOHCTPYKLUMIA A0ObIYM HE TN 1 ra3a.

[ocTtynHble onsa 3akasa anameTpbl: 2,4 1 3,2 MM
Weld S 310 EN ISO 14343-A: S 25 20 C 0,08-0,15
BbicokonermposaHHasi NpoOBO/IOKa, NpeaHa3HayYeHHasa Ansa AyroBOi CBapku B COYeTaHnu AWS A5.9: ER310 g/!n ggggég
¢ ontocamm Tvna OK Flux 10.90, OK Flux 10.93P nsgenuia, skcnnyaTupyoLwmnxcs npu " Clr 2’5 022’7 0
BbICOKMX TEMMepaTypax U MEXaHUYECKMNX Harpy3Kax, N3 XXapomnpoYHbIX OKaSIMHOCTONKUX Ni 20'0_22’0
cranei Tuna 25%Cr-20%Ni, Taknx kak 20X23H18, AISI 310S, 310H, X15CrNiSi25-21, P maxy 0 03’0
1.4841 n UM aHaNOrMYHbIX, paboTaloLWMX B OKUC/TUTENBHbIX N Hayr/1epa)XKmBatoLLnx S max 0’020
cpefax (He pekoMeHayeTCs ANs KOHTaKTa C CEPHUCTbIMU cpeaamm). MonHOCTbIo ’
ayCTEHUTHas CTPYKTypa MeTanna LWBa rapaHTMpyeT oTCcyTCTBME ahhekTa OXpynymBaHus,
a NOBbLILLEHHOE COAepXaHue yrnepoaa npenatcTeyeT 3heKTy Non3y4ectu npu
ANUTENbHOW aKCMyaTaunmn Npu Temnepartypax B uHTepaane Temnepatyp ot 550 go
950°C. bnarofapsi BbICOKOMY COAEP>XaHUIO XpOMa, Han1aBNeHHbIn MeTana CToek K
o6pa30BaHNio oKanuHbl Npu Temnepatypax o 1150°C.
[JocTtynHble ona 3akasa avameTpsbl: 2,4; 3,2 1 4,0 mm
Weld S 309L TY 1222-270-55224353-2022 C max 0,030
[MpoBoO/OKa NOBLILLEHHOrO NIerMpoBaHns, NpeaHasHayYeHHasn Ans AyroBoi CBapKu EN ISO 14343-A: S 23 12 L g/!n g;gézg
B codeTtaHuu ¢ cprtocamm Trna OK Flux 10.92, OK Flux 10.93, OK Flux 10.93P - Clr 2‘3 0:2’5 0
KOHCTPYKLMOHHbIX CTanei NepMTHOro Knacca ¢ BbICOKONErnpoBaHHbIMK CTansgMum . . ! ’
aycTeHuTHoro knacca tmna 03X18H10, 08X18H9, 08X18H10T, 02X17H11IM2, 08X17H13M2T, AWS AS5.9: ER309L :;“ ma1x282)422
10X17H13M3T, ASTM 304L, 321, 347, 316, 316L, 318 1 M aHanorn4yHbIX, KOHCTPYKLMOHHbIX S max 0‘020
cTanel NepMTHOro Kriacca 1 CTaHAAPTHBIX BbICOKONIErMpOBaHHbIX CTanel ayCTeHUTHOro ’
Knacca c 6t04XKETHbIMU 1 CTaHAAPTHBIMU AYN/IEKCHBIMY U APYTMMUN @yCTEHUTHO- HAKC: @ 2,4; 3,2; 4,0 Mm
heppUTHBIMK CTaNAMK, a TakxXe HanlaBKu NepexofHblX C/IOEB Ha KOHCTPYKUMOHHbIE U
TennoycToumBbIe CTanun Npy CBapke U3Aennin U3 ABYXCNOWHbIX CTanen, NnakMpoBaHHbIX
BbICOKOMIErnpoBaHHbIM crioem tTuna 03X18H10, 08X18H9, 08X18H10T, ASTM 304L, 321,
347 v UM aHanorn4yHbelx. HannaBky nepexoaHbIX CI0EB PEKOMEHAYETCH BbINOHATb Ha
NOCTOAHHOM TOKe npsiMoi nonsipHocTn (DC-)
[octynHble ansa 3akasa gnameTpsbl: 2,0; 2,4; 3,2 1 4,0 Mm
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M Knaccudmkaumm Xumunueckui coctaB
apka u onucaHue o
un ono6peHus NPOBOJIOKU, %
Weld S 309LMo ENISO 14343-A:S 23122 L C max 0,025
Mn 1,20-2,00
[MpoBONOKa NOBLILWEHHOrO IEMMPOBAHNA TOrO XXe Ha3HaveHus, yto n Weld S 309L, AWS A5.9: ER309LMo Si 0.25-0.65
O[IHaKO MPUCYTCTBME B Han/aB/eHHOM MeTanne MonubaeHa no3BongeT nsbexarb
N (MoamndunumpoBaHo) Cr 22,0-25,0
HEeXenaTelbHOro CHUXEHUS 3TOrO 3/1EMEHTA B NEPBOM C/10€ KOPPO3MOHHOCTOKOWM Ni 13.0415.5
HannaBKW, BbINOMTHEHHOM CBapO4YHbiMK MaTepuanamu Tuna 316L nnun 318. Hannasky Mo 5 0’0_3 5’0
nepexoAHbIX C/I0EB PEKOMEHAYETCH BbINO/IHATb HA MOCTOAHHOM TOKE NPAMONi p ma;< 0 625
nonapHocty (DC-) )
S max 0,020
[ocTtynHble gnqa 3akasa gnameTpbl: 2,4 1 3,2 MM
OK Flux 10.93P Knaccucpukaums MHAaekc '::::::::: I'paH. cocTaB
OCHOBHBbI arIoMepmMpoBaHHbIN OC, NpeaHa3HaYeHHbIA 4715 OQHO- cnroca OCHOBHOCTU / [MM]
1N MHOTOMPOXOAHOV CBaPKW, B TOM YUC/E U INCTOB HEOT PAHUYEHHOM [xr/n]
TONLLMHBI CTBIKOBbIX 1 YI/I0BbIX LUBOB Ha MOCTOSIHHOM TOKE 06paTHOM EN ISO 14174: 18 10 020-20
MOMAPHOCTN BbICOKOMErMPOBaHHbIX CTaneld, a Takke HUKENEBbIX U SAAF25654DC ’ ’ ’ ’
XeNe3HOo-HUKENEBBIX CN/1aBoB, o6ecneynBas Npu 3ToM OT/IMYHbIE TY 23.99.19-318-55224353-2023
CBapPOYHO-TEXHONOrNYECKNE XxapakTepuctmkn. dntoc covetaeTcs T
C 60/bLUMHCTBOM BbICOKOMErNMPOBaHHbIX MPOBO/IOK @yCTEHUTHOI O, Twn cnroca oKm JNlernpoBaHune
heppuTHOrO 1N ayCTEHUTHO-(HEPPUTHOrO KIacCoB, a TaK>Xe Cr/1aBoB HONAPHOCTD
Ha HUKefieBol ocHoBe. HesHaunTenbHoe nernposaxue Sins AntomMuHaTHO- DC+(-) Henermpytowuii
hntoca obecneunBaeT CoOXxpaHeH1e BbICOKON CONPOTUBIAEMOCTH pTopUAHbINA
MEXKPUCTaNINTHOM KOppo3un HannaesneHHoro metanna. OK Flux 10.93P
NPUMEHAETCS ANA N3roToBMEHNA 060PYA0BaHUSA A1 XUMUYECKON Pacxop chritoca
1 HehTEXMMUNYECKOW MPOMBILLTEHHOCTH, LWeTbOoBbIX NAaTdopmM, (Kr chntoca/Kr MpoBosoKM)
€OCyAo0B, paboTaloLLMX NOA AaBNEHNEM, XUMUYECKUX EMKOCTEN, B
3M1EKTPO- U SAEPHO SHEPreTUKE, a TaKXe B LIeNNM0I03HO-0yMaXHO Hanpsixetine DC+ AC
NPOMBbILLNIEHHOCTH, MPaX/AaHCKOM CTPOUTENLCTBE U TPAHCMOPTHOM 26 0,5
MaLLWHOCTPOEHUN. DTOT (h/IHOC OHEHb XOPOLLIO NOAXOANT A1 CBAPKM
CTaHAAPTHBIX JyMIEKCHBLIX HepXKaBeloLLMX CTaneld, HanpuMep, npu 30 0,6
NMPON3BOACTBE XMMUYECKNX EMKOCTEN UK B CyAOCTPOEHUH. Mpu
BbIGOpE NapamMeTpPoB CBapPKW CeAyeT yUnTbIBaTb, UTO AaHHBIA (hntoc He 34 038
PEKOMEHAYETCH NMPUMEHSATL NMPU CKOPOCTSX CBapKn MeHee 50 CM/MUH. 38 10
TUNUYHBIA XMMUYECKUIA cocTaB dhntoca: ’
ALO,+MnO  40%
CaF, 50%
SiO,*TiO, 10%
Pexumbl npokanku: 275-325°C, 2-4 yaca
Opobpenus cdrtoca: HAKC
PekomeHgyemblie couetanus OK Flux 10.93P/npoBonoka
TUNUYHBIA XMMUYECKWUIA COCTaB HanMaBNeHHOro MeTasia U cogepXxaHue B HeM cheppuTtHoi chasbl:
Mapka npoBonoku © Mn Si Cr Ni Mo Cu Nb N S P FN no WRC-92
Weld S 308L 0,020 1,57 0,80 18,9 9,9 - - - - 0,01 0,025 6,5
Weld S 347 0,030 1,74 0,79 18,9 9,8 - - 0,40 - 0,01 0,015 8,8
Weld S 316L 0,020 1,52 0,68 18,2 1,4 2,2 - - 0,01 0,025 5,5
Weld S 2209 0,015 1,20 0,82 22,1 8,7 2,86 - - 0,17 0,005 | 0,020 35
Weld S 309L 0,025 1,72 0,76 21,0 1,8 - - - - 0,012 0,025 6,0
Weld S 385 0,020 1,50 0,50 21,5 26,0 4,0 1,50 - - 0,01 0,01 0
SpeciAlloy S 25.22.2.LMn 0,010 410 0,10 245 21,8 2,0 - - 0,15 0,010 0,010 0
Opno6peHuns NPOBO/IOK U TUMUYHbIE MEXaHUYEeCKMe CBOWCTBA HanNnaBNEeHHOro MeTanna:
MpoBonoka / HannaBneHHbI MeTann
Mapka npoBonoku HAKC
Fasnpom PMPC
(AnameTpbi) 5 o [MMa] o, [Ma] 6 [%] T[°C] KCV [Ax/cm?]
+20 225
Weld S 308L 24;3,2;4,0 345 590 44 -60 150
-196 56
+20 180
Weld S 347 24;3,2;4,0 344 589 a1
-60 90
+20 150
Weld S 316L 24;3,2;4,0 305 540 45
-196 30
+20 180
Weld S 2209 592 803 30 -40 120
-60 76
Weld S 309L 2,4;3,2;4,0 365 536 39 +20 120
Weld S 385 310 530 35 +20 100
SpeciAlloy S 25.22.2.LMn 474 658 30 +20 120
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

4.6. JleHTbl K CI:)HIOCbI ana AerBOﬁ n 3HeKTpOLIJI18KOBOi7I Han/laBkKu KOppOBMOHHOCTOVIKMX cnoeB

BbICOKO/NErMpoBaHHbIX CcTanemn.

o
b
[vs]

Mapka n onucaHune

Knaccudmkaumm
u ogo6peHusa

Xumuyeckuii coctaB
NpoBONOKH, %

OK Band 308L

J1eHTOYHbIV 3neKTpoa, NpeAHa3HaYeHHbI A5 AyroBoli HanlaBKy B COYETaHWM C
dntocom Tna OK Flux 10.05A 1 aneKTpoLL1akoBO HanlaBkn B codeTaHnn ¢ hritocom
mmna OK Flux 10.10A BbICOKONErmpoBaHHbIX @yCTEHUTHBIX KOPPO3MOHHOCTOMKNX C/I0EB
Tmna ASTM 304L. MNpeaensHO HU3KOoe coaep KaHne yrnepopa no3BoiseT COXpaHuTb
CTOMKOCTb nnaknpoBaHHoro cnos Kk MKK nocne tepmumyeckoii o6paboTku nsgenus.
HannaBka npon3BoanTCcA Ha NepexoaHbli CIoW, BbINOMHEHHbIV AyrOBO HannaBKol Nog
hNOCOM NEeHTON NoBbIWEHHOro nernposaHnsa Tnna EQ309L, Hanpumep OK Band 309L.
[ocTtynHble onga 3akasa pa3mepsbl: 30x0,5 n 60x0,5 mm

ENISO 14343-A:B199 L

AWS A5.9: EQ308L

C max 0,015
Mn ~ 1,80
Si ~ 0,35
Cr ~ 20,0
Ni ~ 10,0
P max 0,015
S max 0,015

WRC-92 FN ™2

OK Band 347

JIeHTOYHbIN NeKTPOA, NPeAHa3HaYeHHbIA A4NA AYyroBON HannaBKW B COMETaHUK C
chntocom Tna OK Flux 10.05A 1 aneKTpoLunakoBOl HanMaBku B codeTaHnn ¢ hritocom
mmna OK Flux 10.10A BbICOKONErmpoBaHHbIX KapOouaoCcTabnnnmanpoBaHHbIX ayCTEHUTHbIX
KOPPO3MOHHOCTOVKNX cnoeB Tvna ASTM 347. HannaBneHHbI cnoi npegHa3HadeH ans
akcnyaTauumn npu temnepatypax Ao 850°C, a HU3Koe coepxxaHue B HeM yrnepoaa

B coYeTaHuu ¢ kapbunaoctabunnsaTopom no3BonseT nabexatb CKIOHHOCTM K MKK

NpW ANUTENbHbIX CPOKax 3KCMyaTaumm o60pyA0BaHUSA, NU3MEPAEMOro AeCATKamMm ner.
HannaBka npon3BoAMTCS Ha NepPexofHblii CNOM, BbINMOMHEHHbIW AyroBOW Han1aBKon nog
hNOCOM NTEHTON NOoBbIWEHHOro nernpoBanna Tnna EQ309L, Hanpumep OK Band 309L.
[ocTtynHble ansa 3akasa pa3smepsbl: 30x0,5 mm

ENISO 14343-A: B19 9 Nb

AWS A5.9: EQ347

C max 0,02
Mn ~ 1,80
Si ~ 0,40
Cr ~ 20,0
Ni ~ 10,5
Nb ~ 0,50
P max 0,020
S max 0,020

WRC-92 FN 11

KOPPO3MOHHOCTOMKNX C/TOEB.
JocTtynHble gnga 3akasa pa3mepsbl: 30x0,5 n 60x0,5 mm

OK Band 316L ENISO 14343-A:B1912 3 L C max 0,003
s = = Mn ~ 175
J1eHTOYHbI 3NEeKTPOA, NPeAHa3HaYeHHbIN ANA AyrOBOi HamnnaBku B COYeTaHUn AWS AB5.9: EQ316L si ~ 0.40
¢ pntocom TMna OK Flux 10.05A BbICOKONErMPOBaHHbIX ayCTEHUTHBIX cr ~ 190
KOPPO3MOHHOCTOVKNX cnoeB Tuna ASTM 316L. MNpegensbHo HU3Koe copepXaHue Ni o~ 12’0
yrnepoga nosBosifeT COXPaHWUTb CTOMKOCTb nnakmposaHHoro cnosa K MKK, a Mo o 7’0
nernpoBaHne MonNnMbaeHOM ob6ecneymBaeT CTOMKOCTb HaMnIaB/IEHHOro CNos K p max 0 0’30
MUTTUHIOBOW KOPPO3un. Hannaeka NpoM3BoAUTCS Ha NEPEXOAHbIN C/I0M, BbIMOMHEHHbIN ’
o . = S max 0,020
AyroBoOi HannaBkol nog h/toCOM NTIEHTONM NOBbILEHHOrO nervposaHmsa Tuna EQ309L, ~
WRC-92 FN ~7
Hanpumep OK Band 309L.
[ocTynHble ans 3akasa pasmepsbl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm
OK Band 309L EN ISO 14343-A: B 23 12 C max 0,015
o = o Mn ~ 1,80
J1eHTOYHbI 3N1EKTPOA, NOBLILLEHHOIO NEerMpoBaHuns, NpeaHasHayYeHHbI ANS AyroBoWn AWS A5.9: EQ309L Si ~ 035
Hannaeku B coyeTaHumn ¢ dptocom Trna OK Flux 10.05A nepexoaHbix CNoeB Ha Cr ~ 235
KOHCTPYKLMOHHbIE Yr1epOANCTbIE N HU3KOSIErMPOBaHHbIE CTann NepPIMTHOrO Kacca, ) ~ ’
2 Ni 13,0
a TakXe TennoycTonymneble ctanu nepamTHoro knacca tuna 1,0-1,25 % Cr, 0,5% Mo nnin
o o P max 0,015
2,0-2,5% Cr, 1,0 % Mo nepexofHbIx CNoeB Nof NoCAeAyoLLYyt0 HamnnaBKy ayCTEHUTHbIX S max 0.015

WRC-92 FN 15

OK Band 309L ESW

JIeHTOYHbIV 3n1eKTpoa, NpeAHa3HaYeHHbIN AN 3/1eKTPOLLIaKOBOW HanaBKu,
no3BoNSIOWMIA NonyyaTb B codetaHunm ¢ ontocom tuna OK Flux 10.10A B nepsom
CNoe HannNaBKN Ha KOHCTPYKLUMOHHbIE YrNepoanCTbie N HU3KONErMpoBaHHbIe CTanm
NEepPsIMTHOrO KMacca BbICOKONErMPOBaHHbIN ayCTEHUTHBI KOPPO3MOHHOCTOMKUIA
cnoit Tuna ASTM 308L. Huskoe copgepxaHue B HeM yrnepopa nossonseT nsbexatb
cknoHHocTn K MKK npu anntenbHbIx cpokax akcnayataumm o6opyaoBaHus,
N3MEepPSemMoro AecaTkamu nert.

[octynHble ans 3akasa pa3mepsbl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm

ENISO 14343-A: B 22 11L

AWS A5.9: EQ309L
(MogndunumMpoBaHo)

C max 0,015
Mn ~ 1,70
Si ~ 0,30
Cr ~ o215
Ni ~ 1,0
P max 0,020
S max 0,020

WRC-92 FN ™3

OK Band 309LNb ESW

J1eHTOYHBIN 3n1eKTpOoa, NpeaHa3HaYeHHbI AN 3/1EKTPOLLIaKOBOW HaNNaBKu,
No3BONALWMIA NonyyaTe B codeTaHum ¢ cpitocom Tuna OK Flux 10.10A B nepBom

C/0€e HannaBKN Ha KOHCTPYKUMOHHbIE YrNepoanCTble N HUSKONErMpoBaHHbIe CTanu
Nep/IMTHOrO KMacca, a Takxe TENMoyCToMYMBbIE CTanu NepanTHOro knacca tvna 1,0-
1,25 % Cr, 0,5% Mo nnun 2,0-2,5% Cr, 1,0 % Mo BbICOKONErmpoBaHHblii @yCTEHUTHbIA
KapbunaocTabuManpoBaHH KOPPO3MOHHOCTOWKWIA croli Tuna ASTM 347L.
HannaBneHHbI cnoii npegHasHaveH Anga sKcnayaTtauum npu temnepatypax 4o 850°C,
a HU3KOoe cofepiKaHne B HEM yriepofa B CoYeTaHun ¢ kapobugoctabunmsaTtopom
nossonseTt nsbexarb CKNOHHOCTN K MKK npu o4eHb AnnTeibHbIX CpOKax aKCcnayatauum
060pyAoOBaHNS, USMEPSIEMOrO AeCATKaMU feT.

[JocTynHble ans 3akasa pasmepsbl: 30x0,5; 60x0,5 n 90x0,5 mm

ENISO 14343-A: B 2212 L Nb

AWS A5.9: EQ309LNbD

C max 0,015
Mn ~ 1,80
Si ~ 0,20
Cr ~ 21,0
Ni ~ 1,0
Nb ~ 0,55
P max 0,020
S max 0,020

WRC-92 FN ™4

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

Mapka n onucaHune

Knaccudmkaumm
1 ogobpeHusa

Xumuyeckuin coctaB
MPOBONIOKM, %

Exaton 24.13.LNb

J1eHTOYHBIN 3N1eKTpoa, NpeAHa3HauYeHHbI ANA 31EKTPOLLNAKOBOW Han1aBKu,
no3BonsaloLWNn nonyyatb B codetaHum ¢ hntocom tuna OK Flux 10.10A B nepsom
C/10€ HanMaBKN Ha KOHCTPYKLUMOHHbIE YINePOANCTbIE U HU3KONErMPOBaHHbIE CTan
NepIMTHOrO K/lacca, a Takxxe TEN/I0YyCTONYMBbLIE CTann NepANTHOro knacca tnna 1,0-
1,25 % Cr, 0,5% Mo nnun 2,0-2,5% Cr, 1,0 % Mo BbICOKONErnpoBaHHbIA ayCTEHUTHbIN
KapomnaoCcTabmnnnsnpoBaHHN KOPPO3MOHHOCTOMKNUI cnoi Tmna ASTM 347L.
Bbicokoe cofepxanne peppuUTHOI hasbl 3HAUNTENBHO CHUXAET YyBCTBUTENBHOCTD
HannaBNEeHHOro MeTana K 06pa30oBaHNIO ropaYnX TpeLmH. HannasneHHbIn cnoi
npeaHasHayveH Ana aKkcnayataunm npu temnepatypax go 850°C, a HU3Koe cogepxxaHue
B HEM yrnepoa B COYeTaHuM ¢ KapbuaoctabuamsaTopoM no3BongeT nsbexatb
CKNOHHOCTU K MKK npu o4eHb AnuTeNbHbIX CPOKax sKCrlyaTaumm o60pyaoBaHus,
n3MepsemMoro gecatkamu net. [laHHasa NeHTa Takxke MOXET UCMo/Ib30BaThbCa ANS
[yroBoOli NEHTOYHOI HamnnaBky NEPEXOOHONO CNOS B COYETAHUMN C (DIIOCOM

OK Flux 10.05A

[octynHble gnsa 3akasa pa3mepsbl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm

ENISO 14343-A: B 2312 Nb

AWS A5.9: EQ309LNb

C max 0,02
Mn ~ 2,00
Si ~ 0,30
Cr ~ 24,0
Ni ~ 12,5
Nb ~ 0,75
P max 0,020
S max 0,020

WRC-92 FN ~22

OK Band 309LMo ESW

J1eHTOYHbI 3N1eKTpoa, NpeaHa3HauYeHHbI ANA 31EKTPOLLIAKOBOW HanaBKu,
no3BONSAIOWMIA NoNy4yaTb B codetaHum ¢ ontocom tuna OK Flux 10.10A B nepBomM

C/10€ Han/IaBKN Ha KOHCTPYKUMOHHbIE YrNepoancTbie U HU3KONErnpoBaHHbIe CTanm
Nep/IMTHOroO Knacca, a Takxke Ten/10yCcTonumnBble CTanm NepamTHoro knacca tuna 1,0-1,25
% Cr, 0,5% Mo nnun 2,0-2,5% Cr, 1,0 % Mo BbICOKONErMpoBaHHbIii @yCTEHUTHbI HUKeNb-
XPOM-MOIMOAEHOBbLIN KOPPO3MOHHOCTOWKWUIA cnoii Tuna ASTM 316L. HannaBneHHbI
mMeTans o6nagaeT OTHOCUTENIbHO XOPOLLE CTOMKOCTBIO K MUTTUHIOBOW KOPPO3uu,

a npeaesnibHO HU3KOoe coaepXaHue yriepoaa No3BO/ISeT COXPaHUTL CTOMKOCTb
nnakmposaHHoro cnos k MKK nocne tepmmyeckoii o6paboTtku nsgenus. Kpome

TOro, 3Ta /IeHTa B coveTaHum ¢ chniocom ang ayrosoi Hannaeku tuna OK Flux 10.05A
MOXEeT MPUMEHSTLCA ANS HanNaBKy NepexoaHblX CI0eB NoA NocneayoLyo HanlaBky
neHtammn Tuna EQ317L nnmn EQ385 ¢ nonyyeHrem B crieaytoLem Cnoe COOTBETCTBYIOLLMX
KOPPO3MOHHOCTOMKNX cnoeB Tuna ASTM 317L nnn 385.

[ocTtynHble gnsa 3akasa pa3mepsbl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm

ENISO 14343-A:B21133L

AWS A5.9: EQ309LMo
(MoamduumpoBaHo)

C max 0,015
Mn ~ 1,60
Si ~ 0,25
Cr ~ 20,2
Ni ~ 134
Mo ~ 3,0
P max 0,020
S max 0,020

WRC-92 FN ™3

Exaton 21.13.3.L ENISO 14343-A: B 21133 L C max 0,015
g = = Mn ~ 1,80
J1eHTOuUHbIV BIjEKTDOD,, npeAHasHaYeHHbIV 719 3/1eKTPOLLIaKOBOW HanmnaBKu, AWS A5.9: EQ309LMoD si ~ 02
No3BONSAIOLWMIA NoyYaTh B codeTaHum ¢ ontocamm Tnna OK Flux 10.10A, aHanornyHas ~
Cr 20,5
no cBoeMy HasHaudeHuto neHTe mapkun OK Band 309LMo ESW, Ho nsrotaBnvBaemasn n3 Ni ~ 135
MeTansia Apyroro nponsBoanTens. Mo ~ 2’9
[ocTynHble ansa 3akasa pasmepsbl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm p max 0,020
S max 0,015
WRC-92 FN ™3
Weld B 317L ENISO 14343-A:B19134 L C max 0,02
g = = Mn ~ 1,80
J1eHTOuHbI a/jeKTpo.q, npefHasHaYeHHbIV 4719 9/1eKTPOLLNAaKOBOW HannaBku, AWS A5.9: EQ317L Si ~ 05
No3BONSAIOLWMIA NoyyaTb B covetaHum ¢ pritocom tuna OK Flux 10.26 B nepeom Cr ~ 195
Crnoe HannaBKW Ha KOHCTPYKLIMOHHbIE YrEPOANCTBIE U HU3KOMIErnpoBaHHble CTanu Ni ~ 14’0
NEep/IMTHOrO K/acca BblCOKONErMpoBaHHbIN ayCTEHUTHbIN HUKEb-XPOM-MOIMGAEHOBBIN Mo ~ 3‘5
KOPPO3MOHHOCTOVKNIA cnoi Tuna ASTM 317L. Takxe 3Ta IeHTa MOXEeT NPUMEHATLCS B )
N P max 0,025
coyeTaHun ¢ patocom B covetaHmm ¢ chntocom OK Flux 10.10A ans aneKTpoLLnakoBow S max 0.020
HannaBKW aHanornyHoro cnosi. Ho B aTom ciyvae Hafgo npeABapuTesibHO HannaBuTb ’
nepexofHbIi cnoi covetanmem gptoca OK Flux 10.05A ¢ neHToi Exaton 21.13.3.L.
[ocTtynHble agnsa 3akasa pa3mepsbl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm
SpeciAlloy B 25.22.2.LMn TY 25.93.15-345-55224353- C max 0,03
g = = 2024 Mn ~ 4,50
J1eHTOUHbIV 9NeKTPoA, NpeAHa3HauYeHHbI A5 3M1eKTPOLLUIaKOBOW HannaBku B .
coyeTaHun ¢ pitocom Trna OK Flux 10.10A, o6ecneumnBatoLnii BO BTOPOM Crioe S max 0,20
o N Ao . . Lu P . ENISO 14343-A:B25222NL | Cr ~ 25,0
cnnae T1na 25%Cr-22%Ni-2%Mo-N. HannaBneHHbIli MmeTann o6n1afgaeT BbICOKOM Ni ~ 220
e oo ey | AUSASSIEGIOM Mo 20
P ~ v P peaax, P P. P (MoamnduumnposaHo) N ~ 0,13
a30THOW KMCMOTOM.
[ocTynHble ansg 3akasa pasmepsbl: 60x0,5 Mm P max 0,015
ynhele A pasmepet: BUXL, s max 0,015
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CBapO‘-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/1IerMpoBaHHbIX cranen

n Xene3Ho-HuKeneBbixX Cr/jiaBoB.

o
b
[vs]

Mapka 1 onucaHue

Knaccudmkaumm
u ogo6peHus

Xum

MYeCKUii coctaB

NpoBONOKU, %

SpeciAlloy B 25.10.4.L

JIeHTOYHbIV 2N1eKTpoA, NPeAHa3HaYeHHbIN ANA 9N1EKTPOLLIaKOBOW HannaBkn B
coyeTaHuu ¢ pnocom Trna OK Flux 10.10A, o6ecneumnBatoLLmnii BO BTOPOM U TPETbEM
cnoe cynepgynnekcHoin cnnae Tmna 25%Cr-10%Ni-4%Mo-N. HannaBneHHbIn metann
XapaKTepm3yeTcs BENIMKONEMNHON CTOMKOCTbIO K OOLLEelr, MEXKPUCTaNINTHOM 1
MUTTUHIOBOW KOPPO3U1K, @ TakKe KOPPO3MOHHOMY PacTPECKMBAHMIO NOA HAaNPAXKEHNEM.
JaHHbIA TN HannaBKM NPUMEHSETCA B MPON3BOACTBE 0O0PYAOBaHUA ANA XUMUYECKOW,
HedTEXMMNYECKOWM 1 Lentono3Ho-6yMaxXHOW NpoMbIlieHHoCTel. Ecnm nocne
HannaBku U34eNNe He MoABEPraT TEPMUYECKON 06paboTKe, MEPEXOOHbI CNO MOXHO
BbINONHATL TOM Xe neHTton SpeciAlloy B 25.10.4.L, Ho, ecnin nocne HannaBku TpebyeTca
TepMoo6bpaboTka, NepexoHbli CI0M BbIMOTHAIOT C UCNOMb30BaHMEM NeHTbl Exaton
24.13.L. TNocne paHHOM TeXHONOrM4YecKoi onepaumm NPoM3BoOAMTCA TepMoobpaboTka, 1
TO/IbKO NOC/1e 3TOro HannaBKa BbiNnonHaeTcs neHton SpeciAlloy B 25.10.4.L.
[ocTtynHble gnsa 3akasa pa3mepsl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm

ENISO 14343-A:B2594NL C

Mn

AWS A5.9: EQ2594 Si

Cr
Ni
Mo
N
P

S

max 0,030
~ 1,80
~ 0,55
~ 25,0
~ 98
~ 3,60
~ 0,25
max 0,020
max 0,015

WRC-92 FN “50

OK Flux 10.05A Knaccucpukaums MHaekc ':::::l:':: I'paH. cocTaB
CnaboOoCHOBHLI arIoMepuMpoBaHHbIn toc paspadoTtaH onsa cnroca OCHOBHOCTH / [Mm]
[yroBoi neHTouHor Hannasku nog citocom CrNi n CrNiMo [kr/n]
HepXaBetoLwwmmm neHtTamm knacca AWS EQ300. dntoc npegHa3HadeH EN ISO 14174: 125 118 04—_14
[19 HaNMaBKM BHYTPEHHWUX NOBEPXHOCTE U3ae/nin U3 yrnepoancTbIX S A AAS 2B 56 45 DC ’ ’ ’ ’
1N HU3KO/IErMPOBAaHHbIX CTasIel, a TakKe TEMNI0YCTONUNBBIX CTanewn Tok 1
nepnnTHoro knacca. ®ioc 061a4aeT XOPOLIMMI CBAPOUHO- Tun contoca NoNsIpHOCTL Nerupoeanne
TEXHONIOMMYECKMMY XapaKTePUCTMKaMU, LUIaK hOPMUPYET rMafKuii K
HannaBMeHHbIM BanuK 1 nerko otaensetcs. MakcumansHo aonyctmMoe neno-antoMnHaTHo- DC+/(-) Henervpytowwii
3HauveHue Toka gns OK Flux 10.05A, npu ncnonb3oBaHum neHtbl 60x0,5 MM, CUIMKaTHbBIN
cocrasnset 1000 A Pacxog ¢hnioca (Kr contoca/Kr NeHTbl)
TUANYHBIR XMMUYECKUIA COCTaB dhritoca:
A|ZOS+SiOZ 52% Hanpml(eHMe DC+ AC
CaF,+MgO 32% 25 0,7
CaO+NaO+Cr203 15% 28 0,8
TiO_+MnO_+FeO 4%
2 2 32 0,9
Pexumbl npokanku: 275-325°C, 2-4 yaca ’
PekomeHayeMmble codetaHusa OK Flux 10.05A/neHTta
TUNUYHBIA XUMUYECKUIA COCTaB HaMn/IaB/IeHHOro MeTasia U copaepXxaHue B HeM cheppuUTHoii hasbl:
Mapka npoBonoku C Mn Si Cr Ni Mo Nb N S P FN no WRC-92
OK Band 309L 3 MpuMeHsaeTca Ana HannaBky NepPexoaHbIX CNoeB.
XMMUYECKINIA COCTaB HanaB/IEHHOrO MeTas/ia B 3TOM C/lI0€ He perniaMeHTUupyeTcs.
Exaton 24.13.LNb . [MpyMeHsAeTCa Ana HannaBky NepexoaHbiX CoeB.
XMMUYECKNIA COCTaB HaMIaB/IEHHOrO MeTas/la B 3TOM C/lI0€ He pernaMeHTupyeTcs.
OK Band 308L* <0,030 19,7 10,0 0,010 0,020 6
OK Band 347** 0,02 0,8 0,6 21,0 10,4 0,3 0,05 0,015 0,020 8
OK Band 347* 0,02 0,7 0,8 19,5 10,1 0,3 0,05 0,010 0,020 5
OK Band 316L* 0,02 11 0,7 18,0 13,0 2,5 0,02 0,010 0,020 7

* Bo 2-om cnioe Hannaeku. [Nepsbiii ciovi HarsiasneH neHToi OK Band 309L

** Bo 2-om csioe HarsiaBku. [epBbivi ¢/104 HarnsiasieH neHTo Exaton 24.13.LNb

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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CBapO'-IHbIe MaTepuanbl Ha OCHOBE BbICOKO/TIErMpoBaHHbIX cranem

n XenesHo-HukKeneBbixX Cr/iaBoB.

OK Flux 10.10A Knaccudmkaumsa WHpekc e ks 'paH. cocTaBs
BbICOKOOCHOBHbIV arnoMepupoBaHHbIv htoc, NpeaHa3HauYeHHbI cnroca OCHOBHOCTH nnon-;oc-rb [Mm]
[O/19 3N1EKTPOLL/IAKOBOW JIEHTOYHOW HaMMaBKN BbICOKONErMPOBaHHbIX [kr/n]
KOPPO3MOHHOCTOMKIMX C/TOEB XPOMMCTLIMM, XPOMOHUKEIEBLIMU 11 XPOM- EN ISO 14174: 40 115 04-14
HVKE/b-MONMMGAEHOBbLIMU NIeHTaMK, CTaBUNN3MPOBAHHBIMU HUOGMEM ES AFB 2B 55 44 DC i ] ! ’
nnm 6e3 Hero. Hannaeka MOXeT NPON3BOANTLCS Kak Ha NepexoaHbIii Tok u
C/IOW, BbIMOMHAEMBIN AyrOBOVi IEHTOYHOV HaMN/IaBKOM B COYETaHWM C Tun conioca nonsipHoCTL Jlernpoeatue
hntocom OK Flux 10.05A, Tak 1 HenocpeacTBEHHO Ha KOHCTPYKLMOHHYIO
VNN TENIOYCTONYMBYIO CTasnb. [1pn 3TOM, 6narogaps KpanHe HU3KOW PTOPMAHO-OCHOBHbIM DC+ Henerupytowunii
[o/e y4acTusi OCHOBHOIO MeTasi/ia B HarnfaB/IeHHOM MaTepuane,
npY OAHOC/NONHOW HanaBKe HeT pucka 06pa3oBaHNs B HEW XPYNKMX Pacxop chnioca (kr contoca/Kr neHTbl)
CTpyKTYp. Mpouecc HanaBkmM C NCMob30BaHMEM AaHHOMO (htoca
TpebyeT NpUMeHeHUs crneLmarnbHbIX FOMIOBOK C BOASHLIM OX/1aXaeHuem Hanpsxenue DC+ AC
M MarHuTHbIE ynpaBnsioLme cuctembl Ans hopMMpoBaHUS POBHOWM 25 0,6
NOBEPXHOCTMN HaM/IaB/IAEMOro Basinka Mo BCe LWNPUHE NIEHTbI.
MakcmmanbHo gonyctumoe 3Haderne Toka ansa OK Flux 10.10A, npwu
UCNonb30BaHuM neHTbl 60x0,5 MM, coctasnseT 1700 A
TUNWYHBIA XMMUYECKNIA COCTaB hntoca:
ALO_+MnO 22%
CaF, 62%
SiO,+MgO 6%
Pexumbl npokanku: 275-325°C, 2-4 yaca
PekomeHpayemble codetaHmnsa OK Flux 10.10A/neHTa
TUNUYHBIA XUMUYECKUIA COCTaB HaMnsIaB/IeHHOro MeTasn/ia u copepxaHue B HeM cheppuTHoii hasbl:
Mapka npoBo/ioku C Mn Si Cr Ni Mo Nb N S P FN no WRC-92
OK Band 308L® <0,030 19,5 10,0 <0,020 | <0,030 8
OK Band 347¢ 0,01 1,2 0,4 19,2 10,5 0,30 0,03 | <0,020 | <0,030
OK Band 309L ESW® 0,03 1,2 0,4 19,0 10,0 0,05 | <0,030 | <0,040 5
OK Band 309L ESW« 0,02 1,2 0,5 20,0 11,0 0,05 | <0,030 | <0,040 7
OK Band 309LNb ESW® 0,02 1,3 0,5 19,3 10,1 0,50 0,05 | <0,020 | <0,030 6
Exaton 24.13.LNb® 0,03 1,5 0,4 20,8 10,7 0,50 0,04 | <0,020 | <0,030
Exaton 21.13.3.L¢ 0,02 11 0,4 18,7 12,5 2,7 0,03 | <0,020 | <0,030
OK Band 309LMo ESW¢ 0,02 11 0,4 18,0 12,5 2,8 0,04 | <0,020 | <0,030 6
SpeciAlloy B 25.22.2.LMn®© 0,01 4,0 0,5 25,1 22,2 2,2 0,10 <0,020 | <0,030 0
SpeciAlloy B 25.10.4.L¢ <0,030 24,7 9,5 3,6 0,22 | <0,020 | <0,030 55
SpeciAlloy B 25.10.4.L¢ <0,030 24,5 9,0 39 0,22 | <0,020 | <0,030 55

a)

Bo 2-om cnoe Hannaekw. lNepBbiii c/1oi HaniaseH neHTod Exaton 24.13.L. HanaBka Bbino/IHEHA HA

HU3KO/1ErMPOBAHHYKO TerioycronunByto 2,25%Cr-1%Mo crasb

b)
c)

e)

renioycronumnByto 2,25%Cr-1%Mo crasib

B 1-om cri0e Hannasku. HannaBka BbImO/IHEHA HA HU3KOYrriepoanctyro C-Mn KOHCTPYKLUMOHHYHO CTA/Ib

Bo 2-om crioe Hannasku. Hannaeka BbInosiHEHA HA HU3KoyriepoancTyto C-Mn KOHCTPYKLUMOHHYIO CTA/1b

B 1-om crioe Hannasku. Hanaska BbINO/THEHA HO HU3KO/1ErMPOBAHHYO Ternioycronymnsyro 2,25%Cr-1%Mo crasb
Bo 2-om crioe Hannasku. MNepBbivi crov HannasaeH neHTon SpeciAlloy B 25.22.2.L Mn HQ HU3KO1ernpoBaHHYO

f)  Bo 2-om crioe Harnsiaeku. [epsbiii crioi HannasieH neHtoi OK Band 309L Ha Huskoyrnepoaunctyo C-Mn

KOHCTPYKLMOHHYIO CTA/1b

g)
HU3KOYr/1epogncTyro C-Mn KOHCTPYKLUNOHHYHKO CTA/lb

Bo 2-om crioe Hannaskw. NepBbiii ciov HarasieH neHTon SpeciAlloy B 25.10.4.L. HannaBka BbIMO/IHEHA HA

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKEeNTEBbIX Cr/1aBOB.

5.1. OnekTpoabl Ha OCHOBE HUKENEBbIX CNMaBOB*
* 3/1eKTPOAbLI HO OCHOBE HUKE/1EBbLIX CI/I0BOB A/151 CBAPKM YyryHa CM. B pasagese 6

TunuyHbie cBoCTBA HanIaBIEHHOrO

M Knaccudukauum LS EIIE]
apka, TUN HanoMHUTENS, ONUCaHne p
MIOHOLPEEI Xumnueckuii MexaHuueckue
cocTaB , % cBoicTBa
EWAC ST 202 NT TY 25.93.15-340- C max 0,10 | o, 380 Mrla
55224353-2024 Mn 6,00 | o. 645 Mrlla
Tun NOKpPbITUS — OCHOBHOE . B
OneKTPop NpeHa3HaueH NS CBapKW BO BCEX MPOCTPAHCTBEHHbIX Si 05018 40%
nonoxpeHFll/mE KFl oMme Be Tﬁxanm Hgl'l cK 1 noroan)quro nonoxerus, | o\ 150 14172: Ni min 59,0 | KCV:
> P P i * | E Ni 6182 (NiCr15Fe6Mn) | Cr 15,7 | 100 Ax/cm? npu -20°C
>KapO-KOPPO3MOHHOCTOMKNX HUKeNeBbIX cnnaBoB Tuna XHG60BT, Nb+Ta 1,90 | 80 [x/cm? npu -196°C
2U-868, Inconel 600, Alloy 600H, NOO6600, WNr. 2.4816 1 um AWS ASA1: ENICrEe-3 Fo 480
NOA0GHLIX IKCMTYaTUPYIOLLMXCA B KOHTAKTE C CyXMMMW arpeccuBHBLIMM p max 0.030

rasamu, TakKMMm Kak X/1o0p Uiv XI0poBOAOPOA Npu TemnepaTtype HAKC: @ 3,15; 4,0 mm
o7 -196 po 550°C, a B OKUCUTENbHbBIX M HayrNepOoXMBaoLLNX
razoBbix cpegax Ao 700°C, )aponpoyHbIX HUKENEeBbIX CM/1aBOB
™mna Incoloy 800H, Incoloy 800HT, Nicrofer 3220H, Nicrofer
3220HP, akcnnyaTtupytowmxcsa npu temnepatypax go 1000°C,
HU3KONErnpoBaHHbIX XPOMO-MONMNGAEHOBbIX TEMI0YCTORUMBbIX
cTaneii NepANTHOro Knacca C BbICOKONErMpPOBaHHbIMU CTansimm
ayCTEHWUTHOrO Knacca aKCr/lyaTUPYIOLLMXCS NpKU TemnepaType Ao
650°C, rapaHTUpysi Npu 3TOM OTCYTCTBME MUrpaLmmn yrnepoaa

13 TEMNNOYCTONYMBOI CTanun B METasN LWBA, BbICOKOMPOUHbIX

cTanein KpMoreHHoOro HasHauyeHus, nermnpoBaHHbIx 5 nnmn 9%

Ni, MAapTEHCUTHBIX TSXEN0 CBapvBaeMbIX CTanen co cTansimm
ayCTEHWUTHOrO Kacca, OT/IMBOK M3 XXapOonpoYHbIX CTanei
OrpaHNYeHHON CBapMBaEMOCTH, @ TakXe HamaBKu NepexoHbIX

1 MNaKMPYIOLLMX KOPPO3MOHHOCTOMKNX C/TIOEB Ha Usgenus us
HU3KOYr1ePOANCTbIX N HU3KONErMPOBAHHbBIX KOHCTPYKLMOHHBIX

1 TENNOYCTOMUMBbLIX CTanei. [ins Taeno cBapmBaembIx

cTanein c yrnepop-akemBaneHTom 6onee 0,45% nepepn cBapkori
pekomeHayeTCs BbINOMHATL NpeABapuTeNbHbli Nogorpes
coeaunHeHus ao temnepatypsbl 150-300°C. HannaBneHHbIi meTtann
He NofBEepP>XeH BbICOKOTEMMEPATYPHOMY OXpynynBaHuto, o6nagaet
BbICOKO/ )Xaponpo4HOCTbIO Npu Temnepatypax Ao 1000°C u
CTOMKOCTbIO K 06Pa30BaHWIo OKanvHbl Mpu TemMnepaTtypax Ao
1200°C B atmMOChepax, He coaepxkalleli coeanHeHns cepbl 1 Ao
800°C B atmMochepax, coaepxalleil CEpHUCTbIE COeANHEHNS.
Takxe pekoMeHayeTcs Ans CBapKu PasHOPOAHbIX coYeTaHui
MaTepuanoB, TakKUX Kak YUCTbI HUKeNb, HUKENeBbIe CrnnaBbl, MOHE b-
crnnaBabl Mexay cCoB60i, @ TakXke UX CBapKWN C KOHCTPYKLIMOHHbBIMY,
TENMN0YCTOMUYNBBLIMU U BbICOKO/IErMPOBAHHbLIMU CTansiMn. D1eKTPOA,
MOXET TakXe NMPUMEHATLCS A5 CBAPKM XKapOonpoYHbIX CTanen tmna
25%Cr-20%Ni, Taknx kak 20X23H18, AISI 310S, X15CrNiSi25-21,
1.4841 1 UM aHaNOrNyYHbIX, PabOTAOLLMX B OKUCIUTENBHbIX U
HayrnepaxwBaloLmx cpefax. brnarogaps BbICOKOMY cofep>KaHuio
Mn, HannaBneHHbI MeTan1 CToek K 06Pa30BaHMIO FOPAYNX TPELLMH.
CBapKy pekoMeHyeTcsi BbINOMHATbL Ha NpeaenibHO KOPOTKOM ayre
NPSMOSIMHEHBIMW Bannkamm UM ¢ MUHUMasibHbIMU MONepeYHbIMU
konebaHnamn. CBapoYHbIii TOK peKoMeHayeTcs BbloupaTb 65mxe

K HWXXHER rpaHuLe, peKoMeHdyeMblii Ans AaHHOro AvameTpa.
TwaTtenbHO yaansiitTe octaTky Wiaka mexay npoxogamu. [ins ero
yOaneHus UCNonb3yiTe WEeTKN TONTbKO U3 HepXXaBeloLLEe MPOBOMOKN.
Tepmuyeckas o6paboTka nocsie CBapku Kak npaBuio He TpebytoTcs.
Tok: = (+)

[NpocTpaHCTBEHHbIE MNOMOXEHUS Npu cBapke: 1, 2, 3, 4

[ocTtynHble onsa 3akasa avameTpsl: 2,5; 3,15; 4,0 n 5,0 mm

Pexxumbl npokanku: 260-300°C, 2 yaca

S max 0,015

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN 105
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5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKe/TeEBbIX Cr/1aBOB.

TunuyHble CBOWCTBA Han/aBNeHHOro

Knaccudmkauum MeTanna
Mapka, TMn HanonHUTens, onucaHne 5
MiOHBLRERIS Xumunueckui MexaHuueckue
cocTtaB , % CBOWMCTBA
CP GW 068 TY 1273-301-55224353- | C max 0,04 | o, 555 MTrla
2023 Mn 0,50 | o. 770 MMNa
Tun NOKpbITUS — OCHOBHOE ) 8
YHUBepCanbHblii 3NEKTPOA NpeAHasHayeH ANsa CBapKu Si 0306 42%
Kopposmomocmwmx :)MfenZBax n )Keﬂe3ﬁO—Hl/lKer7'leBbIX cnnaBoB ENISO 14172: ENi 6625 | Ni min 55 | KCV:
) 5 o
TMna XH38BT, XH78T, Incoloy 825, Inconel 625, Incoloy 020 u (NiCr22Mo9Nb) cr 212 1100 Ax/ew npu +20°C
UM NOAOGHbIX, 9KCMTyaTUPYIOLLMXCS B KOHTaKTe C arpeCcCcuBHbIMU Mo 910 | 90 [bx/ew® npy -196°C
A : yatvpyrow " P AWS A5.11: ENiCrMo-3 | Nb+Ta 3,40
cpepamu npu temnepatype ot -196 go 550°C, xaponpo4HbIx
Fe 1,50
HUKENEBbIX U Xene3Ho-H1MKenesbIx cnnasos Tuna Inconel 600, Alloy HAKC: © 2,5; 3,15 mm p max 0.030
600H, NOO6600, WNr. 2.4816 npu Temnepatypax aKcnsyataumm He ’
o o - S max 0,020
Bbilwe 700°C, cynepayCTeHUTHbIX KOPPO3MOHHOCTOMKMX CTanew ¢
copepxaHnem monnbaeHa o 6% tmna 0X23H28M343T, 254 SMO
(Hanpumep UNS S31254) 1 UM Noa06HbIX, BbICOKOMPOYHbIX CTanein
KPWOreHHOro HasHayeHus, nernposanHbix 5 nnm 9% Ni, ctanen ¢
OrpaHMYeHHOM CBapMBaAEMOCTbIO, @ TaKXe Hamn/1aBKW NepexoHbIX
1 NNaKUPYIOLLNX KOPPO3MOHHOCTOMKMX C/TIOEB Ha U3aenus us
HU3KOYITEPOANCTBIX Y HU3KOErMPOBAHHbBIX KOHCTPYKLIMOHHbIX
1 TeNNOoyCTONYMBLIX CTanei. HannasneHHbl metann obnagaet
BbICOKOI CTOMKOCTBIO K KOPPO3MOHHOMY PacTpeCKMBaHNIO Mo,
HanpsiXXeHWeM, MUTTUHIOBO U LLLEeNTEBOI KOPPO3UU NPU KOHTaKTe
C X/1opocofepXalnumMm cpefamu, BbICOKO XKapomnpoYHOCTBIO Npu
Temnepatypax Ao 1000°C 1 CTOMKOCTbIO K 06pa30BaHMIO OKanHbI Npu
Temnepatypax Ao 1100°C B aTMocepe, He cogepxallei coefuHeHns
cepbl. MexnpoxogHas Temnepatypa He go/mkHa npesbiwaTtb 100°C, a
yaensHoe Tennosnoxexue 1 kx/mMm. MNpeaBapuTenbHblin Nogorpes u
TepMmyeckan o6paboTka Nocne CBapKu Kak NpaBuio He TpebytoTcs.
Tok: = (+)
[pocTpaHCTBEHHbIE NOMOXEeHWA nNpu cBapke: 1, 2, 3,4, 6
[ocTtynHble ona 3akasa anameTpebl: 2,5; 3,15 1 4,0 mm
Pexwumbl npokanku: 260-300°C, 2 vaca
EWAC ST 278 TY 25.93.15-336- C max 0,02 | o, 450 MlMa
55224353-2024 Mn 0,50 | o, 720 MlMa
Tun NOKpPbITUA — OCHOBHOE Si 010 GE 28%
et es oo | EVSOUITZEN 6276 (N ocioms | Kc.

» Kpome Bep Y " | (NiCr15Mo15Fe6WA4) Cr 15,6 | 113 Ox/cm? npu +20°C
KOPPO3MOHHOCTOMKNX HUKeNeBbIX cniaBoB Tuna alloy C-276 (UNS Mo 16.1 | 88 Ix/cm? npy -196°C
N10276, W.Nr. 2.4819), Takux kak Inconel C-276, Nicrofer ?716 hMoW, AWS ASA1: ENICrMo-4 W 350
Hastelloy C-276 v UM aHanornyHblx, a Takxe ansa usgennin n3 cniasoB

Fe 4,80
™Mna alloy 22, KOHTaKTUPYIOLWMX C CU/IbHBIMU LLETOYHbIMW Cpedamu, HAKC: @ 2,5; 3,15; 4,0 mm p 0.040
T.K. B 3TUX cpepax meTans, HannaeneHHoli EWAC ST 278 o6napaet S 0‘030

6onee BbICOKMMY KOPPO3UOHHOCTONKUMU XapaKTepucTukammn B
CpaBHeHUN ¢ anekTpoaamu, knaccudbununpyembimm kak ENiCrMo-10.
JaHHble 31eKTPOoAbl TakXXe MOXHO NMPUMEHSTb ANs CBApKWU CN1aBoB,
AN KOTOPbIX PEKOMEeHA0BaHbI 31eKTPOoAbl € Knaccudukaumein
ENiCrMo-3, Takne Kak HUKeNeBble N Xene3HOo-HUKeneBble crnnaBbl
XH70t0, XH78T, XH32T, alloy 800 n 825, X10NICrAITi 32 20 (1.4876)
1 UM NoAo6HbIE, CynepayCTEHUTHbIE KOPPO3UNOHHOCTONKME CTanu

C copgepxaHuem monuéaeHa Ao 6% tmna 0X23H28M343T, 254

SMO (Hanpumep UNS S31254) n nm nogo6Hble, BbICOKOMPOUYHbIX
cTanein KpMoreHHoro HasHauyeHus, nermnpoBaHHbix 5 nnmn 9% Ni,
cTanen c orpaHn4YeHHo cBapmBaemMocTbio. [Mpy 3TOM MeTann Wea,
BbIMO/THEHHbIN AaHHBIMKU 31eKTpoAamu, obnagaeT 6onee BbICOKOM
CTOMKOCTbIO K MUTTUHIOBOW U LLEMEBON KOPPO3UAM B CPABHEHUN C
anekTpopaamu ¢ knaccudurkaumein ENiCrMo-3. 3T anekTpoabl LUMPOKO
MNCNONb3YeTCs NPV 3roTOBNEHWUN U3AENNIA ANSA LENION03HO-
6yMa>KHOW MPOMbILLIEHHOCTH, oT6ennBaTenein, o6opyaoBaHus

ANS COKUraHWs OTXOA0B, B TOM YMC/E MPU BbICOKOM NapumansHbIM
AaBNeHNN KUCOPOoAa, cucTem AecynbdypaLummn AbiIMOBbIX ra3oB,
pPeakTopoB AN9 NPON3BOACTBA YKCYCHOM KUCNOTbI, OXnaguTenein
CEPHOM KMCMOThI, @ TAKXXE EMKOCTEN U3 BbICOKOMPOYHbIX CTanemn
KPUOreHHOro HasHaveHus, nermpoBaHHbix 5 nnm 9% Ni ana xpaHeHus
CXUXKEHHbIX ra30B M MHOroro apyroro. Mpu sTom, 6narogaps
OTCYTCTBUIO B ee cocTaBe Hannasku Nb, gaHHYIO MapKy MOXHO
MNCNONb30BaTb A5 CBAPKWN BbICOKONMErMPOBaHHbLIX AYMNIEKCHbBIX U
cynepaynneKcHblx cTanen ¢ cynepayCcTeHUTHbIMU.

Tok: = (+)

[NpocTpaHCTBEHHbIE MNOMOXEHUS Npu cBapke: 1, 2, 3, 4

LoctynHble gnsa 3akasa avameTpsbl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 260-300°C, 2 yaca
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5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKEeNTEBbIX Cr/1aBOB.
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TunuyHble CBOWCTBA Han/aBNeHHOro

Knaccudukauum MeTanna
Mapka, TMn HanonHuTens, onucaHue
¥ opoGpeHus Xumunueckuii MexaHuyeckue
coctaB , % CBOWCTBA
CP GW 069 AWS A5.11: ENiCrMo-6 C max 0,10 | o, 430 MlMa
Twun NOKpPbITUS — OCHOBHOE Mn 3201 0, 620 MMa
DNeKTpoa N3 HUKENb-XPOM-MONMGAEHOBOrO CM/1aBa, S'. max 1,00 | &  30%
npeaHasHayeHHbI ANS CBapKy BbICOKOMPOYHOM KPUOTreHHO M Ni ocHosa | KCV:
9%-Holi HukenesoW ctanu, cnnasoB Ni-Cr-Mo co cTtanbto n apyrux Cr 14,5 | 88 [x/cu? npu +20°C
’ Mo 6,90 | 63 Ox/cm? npum -196°C
CMN/1aBOB Ha OCHOBE HUKENSA. DNEKTPOAbl TakXe NPUMEHUMbI ANS W 160
CBapKM ayCTEHUTHbIX CTaBUNMN3NPOBAHHbBIX U HECTAOWUTM3MPOBAHHbIX Nb+Ta 1’40
ayCTEHUTHBIX XPOMOHUKE/EBbIX CTanein aKCMNyaTUpPYOLLMXCS Npu Fo max 16 0
Kpl/lOFeHIjbIX Temneparypax, CBapuKI/I N HamnnaBKW BbICOKOMPOYHbIX, p max 0 03;0
XKAPOCTONKMX N KOPPO3UOHHOCTOMKMX CMIaBOB Ha OCHOBe“HVIKel'IF! S max 0:020
aHa/IorMYyHOro CocTaBa, CBapKW PasHOPOAHbLIX COeANHEHN
BbILLEYKa3aHHbIX MaTepUanoB ¢ (heppUTHLIMU, ayCTEHUTHBLIMMU,
HenernpoBaHHbIMK M HU3KONIErMPoOBaHHbIMU CTanamMn. HannasneHHbli
MeTann o6nafaeT BbICOKOW YCTONUYMBOCTBIO K PACTPECKMBAHMIO MPK
TepMoyaapax 1 KOPPO3MOHHOMY PaCTPECKMBAHMIO MO HaNPSXXEHNEM.
Tok: = (+)
[pocTpaHCTBEHHbIE NOMOXEeHUA Npu cBapke: 1, 2, 3,4, 6
[ocTtynHble onsa 3akasa anameTpebl: 2,5; 3,15 1 4,0 mm
Pexwumbl npokanku: 260-300°C, 2 vaca
EWAC UltraJoint 3333 EN ISO 14172: E Ni 6617 C 0,10 | o, 450 MMMa
(NiCr22Co12Mo) Mn 1,20 | . 735 MTla
Tvn NoKpbITUA — OCHOBHOE ) s o
YHvBepcanbHbli 3n1eKTpoa, npeaHasHayeHHasn Ans CBapku v S', 02518 35%
HamnMaBKW XaponpoyHbIX HUKeNneBbIx crsiaBoB Tvna alloy 617, 800 AWS AST: Ni ocHosa | KCV: 5 o
(UNS NO6617, UNS NO8810, UNS NO8811, 2.4663, 1.4958, 1.4959), ENiCrCoMo-1 ﬁr 23,8 75 Ibx/ewm® npu +20°C
Takux Kak Inconel 617, Incoloy 800H, Incoloy 800HT, Nicrofer Cc? 11‘5
5520 Co, Nicrofer 3220H, Nicrofer 3220HP 1 nm aHanorunyHbix, Fo 3 5’0
paccyUnTaHHbIX Ha ANUTENbHYIO 3KCM/TyaTaLmio B OKUCTUTENbHBIX ’
o Nb+Ta 0,30
M HayrnepaxuvBatloLwmx cpegax npv remnepatypax go 1100°C, a p max 0.030
TakxXe 4715 CBapKU APYrvX XapOornpoUHbIX CTanen u CniaBoB C !
. o = . S max 0,015
BbICOKOI pacyeTHOW Temnepatypoit akcnayatauun. UltraJoint
3333 npuMeHseTcs Npu N3roToBMEHUN BbICOKOTEMMEPATYPHbIX
Tennoo6MeHHUKOB, K/1anaHoB, Y3/10B TEPMUYECKUX NeYei,
ras’oBbIX TYPOWH 1 APYrUX U3AENWIA, NOABEPXEHHbIX BO3AENCTBUIO
BbICOKMX TEMMNepPaTyp, NCMOMNb3yeMbIX B Pa3/IMYHbIX 061aCcTaX
NPOMbILWIEHHOCTU. CBapKy PeKOMeHAYeTCs BbIMOMHATb Ha
npeaenbHO KOPOTKO Ayre NPSMONIMHEVHBIMU BanMKaMun uim ¢
aMnnMTyaon nonepeyHbix konebaHuii He 6onee 1,5 gnameTpa
anekTpoaa. B 3aBncmMmocTn oT TMna cBapuBaemoro matepuana
nsgenue Moxet TpeboBaTb TEPMUYECKONn 06pPabOoTKM NOC/1e CBapKMU.
Tok: = ()
[NpocTpaHCTBEHHbIE NOMOXeHUs nNpu ceapke: 1, 2, 3, 4, 6
[octynHble gnsa 3akasa anameTpbl: 3,15 1 4,0 Mm
Pexxumbl npokanku: 260-300°C, 2 yaca

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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5.2. npOBOﬂOKM cn/1oOWHOro ce4vyeHuna angd ﬂerBOVI CBapKM B 3alllMTHbIX rasax n/1aBaAWMMCSH 3/1eKTPOAOM

Ha OCHOBE€ HUKe/ieBbIX Crn/1aBoOB.

PekomeHpauum no coctaBy 3alUTHbIX rasoB Ans GMAW-cBapku NpoBO/IOKamMu
Ha OCHOBE HUKe/NeBbIX U XXeNne3HOo-HUKeNneBbIiX CM/1IaBoB.

Ar+30% He + | Ar+30% He + | Ar+30% He + | Ar+30% He +(3-5)% H, +
1. 28 o _21\0, o B
I Ar | 13% Ar+ He | M13: Ar +(1:2)%0, | M12: Ar + (1:2)%C0, | ™ 15 o/ o, (1-2)%CO0, (2% N, (0,02:0,05)% CO,
na na HeT HeT Het Het Het na

1-—

2 —

npoLecc CBapKku, B CPaBHEHUU C I3, xapakTepusyeTcs He 04eHb XOPOLUMMU CBAPOYHO-TEXHOIOMMYECKUMMU
XapakKTepuCTMKammn, OCOBEHHO NPU HEBBLICOKUX CKOPOCTSX MOAaun NPOBO/IOKMN
06bl4HO copepxaHue He cocraBnset 20-30%

Mapka, onucaHue

Knaccudmkauum n
opo6peHusn

Xumuyeckuin coctaB
NpPoBONOKH, %

3alUTHbIN
ras

TUNUYHbIE MeXxaHuYecKue
CBOWCTBA Han/aBNeHHOro
meTanna

NickelRod M Ni-1

MNpoBonoka, NpeaHa3HayeHHasa Ans CBapkn HUKens
BbICOKOI YncTOThI (Min 99,6%) Tvna Alloy 200 n

201, NOKOBOK U3 TEXHUYECKOIO HUKENSA U HUKENS C
MOHMXEHHbIM cogepxannem yrnepoga. NickelRod M
Ni-1 nMeeT WMPOKUIA CNeKTP NPUMEHEHUS A1 CBAPKKU
VN3AENNIA, KOHTaKTUPYIOLWMNX C CUbHBIMU FOPAYUMMN
LieN104aMmn 1 HEKOTOPLIMU APYTVIMU KOPPO3UAHBLIMM
cpepnamu. [laHHasi NPOBOJIOKAa TakXe MOXeT
NPYMEHSTLCA ANS HamnlaBKU NepexoaHoro c/os Ha
KPOMKM MpW CBapke Meaun 1 ee CrnjiaBoB Co CTasisiMu.
MNpoBosoka nernpoBaHa HEG0/bLINM KOMMYECTBOM
TUTaHa ANs CHUXXEHUS CKITIOHHOCTU HarnaBeHHOro
MeTassia K 06pa3oBaHNIo ropAYnX TpeLuH. MNpn
cBapKe Heo6X0AMMO YyUnTbIBaTb, YTO HamaBAeHHbIN
MeTasn/1 U3 YNCTOrO HUKENA UMEET KpalHe BbICOKYHO
CK/TOHHOCTb K 06pa3oBaHunio nop. Moatomy, 4Tobbl
n3bexatb AeeKToB, CBapnBaeMble KPOMKM AO/IKHbI
OblITb TLLATE/TbHO OYULLLEHbI OT 3arpA3HEeHN 1
OKMWC/I0B MEXaHU4YeCKMM Cnoco6oMm, abpasnBoMm,
NeckKoCTpyiHOM 06paboTKON N TpaBIEeHNEM.
OpHako NPUMEHATb ANA 3aYNCTKN YNCTOrO HUKENs
MeTan/IMyeckme WeTKN He PeKOMeHyeTCs, T.K. 3TO
MOXEeT MpMBECTM K 06pa30BaHNIO MUKPOHAAPbIBOB
noBepxHocTW. CBapKy peKOMeHAyeTCs BbINOMHATL Ha
o6opynoBaHun, noaaepxmnaatoLLem pexum MIG-puls,

[ocTynHble Ans 3akasa gvameTpbl: 1,0 1 1,2 MM

npeanoytutenibHee B cmecu Ar-ocHoBa + 20...30% He.

EN ISO 18274: C
S Ni 6625 (NiTi3) Mn
Si
AWS A5.14: ERNi-1 | Ni
Ti

max 0,05
max 0,80
max 0,70
min 93,0
2,00-3,50
max 0,030
max 0,010

I3 (Ar +
25..30 %He)

o, 2200 MMa
o, 2400 MMa

5 >25%

KCV:

>150 [Ix/cm? npu +20°C

NickelRod M NiCu-7

[poBonokKa, NnpeaHasHavYeHHasn Ansa cBapku
nNaBsALMMCA 3/1EKTPOAOM B 3aLUUTHOM rase, a Takxe
B KayecTBe Npucagku Ans aBToMaTM4eCcKol CBapKku
B 3aLUNTHOM rase HennaBsaWmnMCs 3/1EKTPOAOM
KOPPO3MOHHOCTOMKNX HUKE/Tb-MEAHbIX CM/1aBOB

™na Monel 400, 6113KKX NO COCTaBy TEPMUYECKMU
ynpo4Hsemblx cnnasos tuna R-405 n K-500
[ONOSTHUTENBHO NEernpoBaHHbIX HEGONbLLNUM
konuyectsoMm Ti n Al 1 UM aHaNOrNYHbIX, X CBapPKK
CO CTansmMun, CBapkn MeHbIX CNIaBoOB C HUKeNeM

1 crsiaBamu Ha ero ocHoBe. Ee Takxe npumeHsioT
ANS BbINO/THEHWST @aHTUKOPPO3WOHHOM HamnaBKu

Ha HU3KOYrNepoanCTble N HU3KO/ErMpoBaHHbIe
KOHCTPYKLMOHHbIE CTann 1 B Kayectse

nepexoaHoro C/10s NoA NOCAeAyoLLYIO HannaBKy
Hukenesow nposonokoit Tuna NickelRod M Ni-1.
HannaeneHHbIn meTann o6nagaeTt 4oCTaTOYHO
BbICOKOM MPOYHOCTBLIO N M1aCTUYHOCTbBIO, OTBEYaeT
CaMbIM CTPOrMM TPEB6OBaHNAM MO KOPPO3MOHHOW
CTOMKOCTM B MOPCKOW BOAeE, N1aBUKOBOW U CEPHOM
KncnoTax, Lweno4vax u Apyrux arpeccmMBHbIX cpeaax.
MexnpoxoaHas TemnepaTtypa He Ao/KHa nNpeBbIllaTh
100°C. CBapKy pekoMeHAyeTCs BbINOMHATL Ha
o6opyaoBaHuu, nogaepxuaatoLLem pexmm MIG-puls,

108

[octynHble onsa 3akasa gnameTpbl: 1,0 1 1,2 mm

npeanoytutenbHee B cmecn Ar-ocHosa + 20...30% He.

EN ISO 18274: C
S Ni 4060 Mn
(NiCu30MnTi) Si
Ni
AWS A5.14: Cu
ERNiCu-7 Ti
Fe
Al

max 0,15
2,00-4,00
max 1,00
62,0-69,0
28,0-32,0
1,50-3,00
0,50-2,50
max 1,00
max 0,020
max 0,015

I3 (Ar +
25...30 %He)

. 300 Mrla
o, 480 Mra

& 35%

KCV:

200 Ox/cm? npu +20°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKEeNTEBbIX Cr/1aBOB.

o
b
[vs]

TunuyHbie MexaHu4yeckue

Knaccudmkaumm n | Xummnyeckuin coctas 3alWmTHbIA _
Mapka, onucaHue CBOWCTBA HamnnaB/IEHHOro
opo6peHus NPoOBONOKM, % ras
meTanna
NickelRod M NiCr-3 EN ISO 18274: C max 0,05 | I3 (Ar+ o, 390 Mla
Hanbonee yHuBepcanbHasa 13 NpoBO/IOK Ha OCHOBe S Ni 6082 Mn 2550-3,550 | 25..30 %He) 0, 640 Mrla
HUKeNb-X oymosorpo cnnasa. I ep HasHayeHa ans (NiCr20Mn3Nb) Si max_ 0,25 6 40%
cBapku I'Il':aBH nmcs 3/'IeKT. opoﬁ B 3a VITHOﬁ rase Ni min 67,0 KCV:
a Tapre B Kaq:‘cme npuca F:(MFI ns aBT;-lMaTVNeCKOVIY AWS AS14: cr 18,0-22,0 188 Ibx/em? npu +20°C
CBapKM B 3aLLUMTHOM r§3e HﬂeI'II'II:BH nmcs ERNICr-3 Nb+Ta 2,00-3,00
QHGszOﬂOMU:KapO-KOppO3VIOHHOCTL;ll7IKVIX Fe max 1,50
HUKeneBbIx craBoB TMna XH60BT, 91-868, P max 0,010
S max 0,010

Inconel 600, Alloy 600H, NOO6600, WNr. 2.4816 1
MM NOAOGHbBIX 3KCMNNYaTUPYIOLLMXCS B KOHTAKTE C
CyXUMW arpeccrBHbIMU razamu, TaKUMU Kak Xnop
WM X10poBOAOPOA Npy Temnepatype ot -196 fo
550°C, a B OKUC/IUTENbHbIX U Hayr1epoXnBatoLLMX
razoBbix cpegax Ao 700°C, )xaponpoyHbIX
HuKenesbIx cnnasoB Tuna Incoloy 800H, Incoloy
800HT, Nicrofer 3220H, Nicrofer 3220HP,
aKCnyaTupytoLwmxca npu temnepatypax go 1000°C,
HU3KONErmpoBaHHbIX XPOMO-MONNGAEHOBLIX
TENA0YyCTONYNBbLIX CTanen NePsIMTHOrO Kacca ¢
BbICOKONErMpOBaHHbIMW CTaNAMu ayCTEHUTHOr O
Knacca aKCnIyaTUpyoLMXCa Npu TemnepaTtype Ao
650°C, rapaHTUpys Npu 3TOM OTCYTCTBME MUIpaLmmK
yrnepoga U3 TennoycTonymMBoOn cTann B MeTann Wea,
BbICOKOMPOYHbIX CTane KPMOreHHOro HasHayeHus,
nernpoBaHHbIx 5 nim 9% Ni, MapTeHCUTHbIX

TAXENOo CBapuBaeMbIX CTanen co ctanamm
ayCTEHUTHOr O KNnacca, OTIMBOK U3 XapOnpOUHbIX
cTanen orpaHUYeHHON CBapMBaeMocCTH, a

TaKXXe HannaBKu NepexofHbIX U N1akpPYyoLLMX
KOPPO3MOHHOCTOMKMX CNOEB Ha U3aenus ns
HU3KOYrIePOANCTbLIX N HU3KOErMpOBaHHbIX
KOHCTPYKLIMOHHbIX 1 TENI0YCTONYMBLIX CTanein.
[nsa Taxeno ceapuBaeMblx CTanei ¢ yrnepog-
akBMBaneHTom 6onee 0,45% nepepn cBapkoii
peKkoMeHayeTCst BbINONHATL NpeABapuTenbHbIi
noforpeB coegnHeHns Ao temnepaTypbl 150-
300°C. HannaBneHHbIi MmeTann He NnoaBep>XXeH
BbICOKOTEMMNEPATYPHOMY OXpynumBaHuio, obnagaet
BbICOKOM >KaponpoYHOCTbIO Npu TeMnepaTtypax Ao
1000°C 1 CTONKOCTbIO K 06pa30BaHNIO OKaMHbI
npu Temnepatypax go 1200°C B aTMocepax, He
copepxatlen coegnHeHuns cepbl n go 800°C B
aTMocepax, coaepallein CEpHUCTbIE COeANHEHUS.
Takxe pekoMeHayeTCa ANa CBapky Pa3HOPOAHbIX
coyeTaHulii MaTepranoB, TakMX Kak YNCTbI HUKeSb,
HUKeneBble CnnaBbl, MOHENb-CNaBabl MexXay
CO6O0W, a TakXe X CBAPKN C KOHCTPYKLMOHHbIMY,
TENNOYCTONYMBBLIMU U BICOKONIErMPOBaHHbLIMU
ctanamu. MoxeT TakxXe NPUMEHATLCHA ANA CBapKu
XaponpouHbix ctanen Tuna 25%Cr-20%Ni, Taknx
kak 20X23H18, AISI 310S, X15CrNiSi25-21, 1.4841 1
UM aHanorn4yHbIx, paboTaloLmnx B OKUC/TUTENBHBIX U
Hayrnepaxusatowmx cpegax. CBapky pekomeHayeTcs
BbIMOMHATL HA 0O0PYAOBaHWW, MOAAEPXMBAIOLLEM
pexum MIG-puls, npegnoytntensHee B cMeck Ar-
ocHoBa + 20...30% He.

LoctynHble gnsa 3akasa gnameTpbl: 1,0 1 1,2 mm

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Mapka, onucaHue

Knaccudmkauum n
opo6peHus

Xumunueckum coctas
NPOBONIOKU, %

3alWunTHbI
ras

TunuyHblie MexaHu4eckune
CBOWCTBA Han/aBNeHHOro
MeTanna

NickelRod M NiCrMo-3

[NpoBonoka, NnpeaHasHavyeHHasa ans CBapku
NNaBAWMMCSA 3/1EKTPOAOM B 3aLLUUTHOM rase
KOPPO3MOHHOCTOMKNX HUKEEeBbIX CN/1aBOB TUMNa
alloy 625 (UNS N0O6625, W.Nr. 2.4856), Takmx kak
Inconel 625, Nicrofer 6020hMo 1 UM aHanorn4HbIX,
9KCMIyaTUPYIOLLMXCSA B AnanasoHe Temnepartyp ot
KpunoreHHbix Ao 980°C 1 oTiMyaeTca ropasgo 6onee
HU3KUM cofep>XaHueM xenesa, cepbl 1 choccopa,
yeM 3TO pernameHTMpoBaHo ctaHgaptTamu ISO n
AWS. HannaBneHHbln meTann o6nagaeT BbICOKOWN
CTOMKOCTbIO K KOPPO3NMOHHOMY pacTpeCcKuBaHuio nog
HanpsXeHneM, MEXKPUCTanIMTHON, MUTTUHIOBOM

1 LWeNeBON KOPPO3USM U MOXET NMPUMEHATLCS

AN CBAPKM M34eNA 9KCMNTyaTUPYIOLLMXCSA B
YCOBUSAX BIaXXHOW KOPPO3nUW Npu Temnepartypax
0o 600°C, HayrnepoXXmBaHMIO N OKUC/IUTENBHOW
3apo3un npu Temnepatypax Ao 1000°C, a Takxe
HacblILLEeHMO a30ToM. NMpoBonoka NpMMeHseTcs ans
MN3roToBMEeHNA 060PYyA0BaHNUA, KOHTAKTUPYIOLEro C
HeopraHMYeCcKUMnN KNCIoTaMu, TakMMU Kak asoTHas,
cepHas, congHas, optohocthopHas, pasInyHbIMU
OpraHMyecKMMKn KMCoTamu, LWenoyamMm, MOPCKOWA
BO/OW NMpwW BbICOKMX TeMMepaTypax, cpegax ¢
BbICOKMM COAEp>XXaHNeM MOHOB X/10pa, rasioreHamMm
1 razoobpasHbIM X/I0pOBOAOPOAOM. JaHHyo
MPOBOJIOKY TaKXe MOXHO MPUMEHSATb A5 CBapKu
HuKenesbIx cnnasoB TMna XH70tO, XH78T, alloy
800 1 825 1 nmM Nogo6HbIX, CynepayCcTeHUTHbIX
KOPPO3MOHHOCTOMKUX CTanen ¢ CoaepXaHnem
MmonmnéaeHa ao 6% tmna OX23H28M3 43T, 254

SMO (Hanpumep UNS S31254) n nm nogo6HbIX,
CMnnaBOB Ha XXeNe3HO-HUKEeNeBOol OCHoBe TUna
XH32T, X10NiCrAITi 32 20 (1.4876) u M NoAo06HbIX,
>XKapOMpPOYHbIX HUKENEBbIX U XeNe3HO-HNKeNeBbIX
cnnasoB T1na Inconel 600, Alloy 600H, NOO6600,
WNr. 2.4816 npu Temnepatypax akcnayataumm He
Bbile 700°C, BbICOKOMPOYHbIX CTanen KpuoreHHoro
HasHayeHus, nermpoBaHHbIx 5 nnn 9% Ni, ctaneii ¢
OrpaHM4YeHHOl CBapMBaeMOCTbIO, @ TakXe HaniaBku
nepexoaHbIX 1 NakKNpyroLnMX KOPPO3NOHHOCTONKMX
CNOEB Ha M3[eNnsa N3 HU3KOYr1epoanCTbIX

M HU3KOMIErMpOBaHHbIX KOHCTPYKLIMOHHbIX U
TennoycroumBbIx cTanei. CBapky pekoMeHayeTcs
BbINOMHATL Ha 060PYAOBaHWK, NOAAEPXMBAOLLEM
pexum MIG-puls, npeanoytntensHee B cMecun
Ar-ocHoBa + 20...30% He. 1na ncnonbsoBaHusa

3TOV NPOBOJIOKM B KayecTBe npucagku ans
aBTOMaTUYeCKOW CBapKM B 3aLUUTHOM rase
HenMaBsALWMMCA 31EeKTPOAOM NPeayCcMOTpeHa

ee mogncukaumsa NickelRod M NiCrMo-3 HWT.
YpenbHoe TenoB0XeHMe He AO/KHO NpeBbIwaTh
1,5 kx/MMm, a mexnpoxofHasa TemnepaTtypa 100°C.
[ns nonyyeHns Hanbonee BbICOKOW CTabWIbHOCTH
GMAW-npouecca, CHMXEHUS B HamnnaBfleHHOM cnoe
[0MN y4acTUsi OCHOBHOIO MeTasia 1 nonyyvyeHus
CBET/I0ro HanlaB/AeHHOro Banunka, pekoMeHayeTcs
MCMNO/b30BaTb MHOMOKOMMOHEHTHble Ar/He cmecu
(Tvna Ar-ocHoBa, He=30%, H2:2...5%, C02=O,05%).
LoctynHble gnsa 3akasa anameTpbl: 0,8;1,0 n 1,2 mm

TY 1842-271-
55224353-2022

EN ISO 18274:
S Ni 6625
(NiCr22Mo9Nb)

AWS A5.14:
ERNiCrMo-3

HAKC: @ 1,2 mm

C max 0,03
Mn max 0,30
Si max 0,20
Ni min 60,0
Cr 20,0-23,0
Mo 8,0-10,0
Nb+Ta 3,15-4,15
Fe max 0,50
P max 0,008
S max 0,005

13 (Ar +
25...30 %He)

o, 590 Mra

o, 800 MrMa

&5 44%

KCV:

260 Ox/cm? npu +20°C
250 Ox/cm? npu -60°C
210 Ox/cm? npwm -196°C

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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o
b
[vs]

Mapka, onucaHue

Knaccudmkauum n
opobpeHusa

XumMmunueckum coctas
NpPoBONOKM, %

3aWmnTHbIN
ras

TunuyHbie MexaHu4yeckue
CBOWCTBA Han/aBNeHHOro
MeTanna

NickelRod M NiCrMo-4

[NpoBonoka, NnpeaHasHavyeHHasa ansa CBapku v
HannaBKN KOPPO3NOHHOCTONKMX HUKENEBbIX
cnnasoB Tuna alloy C-276 (UNS N10276, W.Nr.
2.4819), Takux Kak Inconel C-276, Nicrofer 5716
hMoW, Hastelloy C-276 1 UM aHanornyHblix, a

Takxe ANsa usgenuii s cnnasoB Tuna alloy 22,
KOHTaKTUPYIOLLMX C CUIBHBIMU LLIETOYHbBIMU
cpepamu, T.K. B 3TUX cpefax MeTass, HanlaBeHHbIN
NickelRod M NiCrMo-4 o6napaeTt 60n1ee BbICOKMMU
KOPPO3MOHHOCTOMKNUMN XapakKTepucTmkaMmum B
cpaBHeHuUn ¢ nposoniokamu Trna ERNiCrMo-10.
MeTann wea, BbINOMHEHHbIN 3TO NPOBO/IOKOM,
obnapaet 60/ee BbICOKOW CTOMKOCTBIO K
MUTTUHIOBOW U LLIEe1EBOM KOPPO3USAM B CPaBHEHUMN C
nposonokamu Tuna ERNiCrMo-3. [laHHas npoBosioka
npvMeHrMa 1 Ans CBapku U3genuii U3 HUKeneBbIxX 1
Xene3HO-HMKeNeBbIX CNIaBoB, CynepayCTeHUTHbIX
cTanein, Ans KoTopblX MOXHO NMPUMEHATb MPOBO/IOKM
Tmna ERNiCrMo-3. JaHHbli MaTepuan ncnonbsyercs
Npv N3roToBNEHUN U3aenuii A4ns Lenniono3Ho-
6yMa>KHOW MPOMbILLNIEHHOCTH, oTOéennBaTenen,
o6opyaoBaHUa ANs CKUraHus OTX0A0B, B TOM
yuncne npv BbICOKOM napumnanbHbIM AaBrieHum
Knucnopopga, cuctem aecynbgypaumm AbIMOBbIX
rasoB, peakTopoB A/15 MPOU3BOACTBA YKCYCHOW
KWCNOTbI, OXNagnuTenein CEpHOM KUCNOThI, a Takxe
€MKOCTEeN U3 BbICOKOMPOYHbIX CTanen KpMoreHHoro
HasHayeHus, nermpoBaHHbIx 5 nnn 9% Ni ana
XPaHEHNS CKMXKEHHbIX Fra30B U MHOFOro APYroro.
[Npun aTOM, 6narogaps OTCYTCTBUIO B €e cocTaBe

Nb, npoBonoka MoxeT NCnonb30BaTbCA ANg

CBapKMW BbICOKONErMpoBaHHbIX AYMIEKCHbIX U
cynepaynieKCHbIX cTanen ¢ cynepaycTeHUTHbIMU.
CBapKy pekomeHayeTCs BbIMNO/HATbL Ha
o6opyaoBaHuu, nogaepxmnaatoLlem pexmm MIG-puls,
npeanoytutenibHee B cmecu Ar-ocHoBa + 20...30%
He.

[ocTtynHble gnsa 3akasa gvameTpsbl: 1,2 Mm

EN ISO 18274:
S Ni 6276
(NiCr15Mo16Fe6W4)

AWS A5.14:
ERNiCrMo-4

C max 0,02
Mn max 1,00
Si max 0,08
Ni min 50,0
Cr 14,5-17,0
Mo 15,0-17,0
w 3,00-4,50
Fe 4,00-7,00
P max 0,020
S max 0,015

13 (Ar +
25...30 %He)

o, 450 Mrla

o, 690 Mrla

&5 30%

KCV:

150 Ox/cm? npu +20°C
100 Ox/cm? npm -196°C

NickelRod M NiCrMo-10

YHuBepcanbHas NpoBO/1oKa C NPEBOCXOAHOM
CTOMKOCTbIO K BMIAaXHOW KOPPO3UN B OKUCTIUTENbHBIX
1 BOCCTAHOBUTE/IbHbIX Cpefax, npeaHa3HadyeHHas
[N19 CBAPKM 1 HaN/1aBKN KOPPO3MOHHOCTOMKNX
HuKenesblx cnnasoB Tuna alloy 22 (UNS N06022;
W. Nr. 2.4602; NiCr21Mo14W), Takux kak Inconel

22, Nicrofer 5621 hMoW, Hastelloy C-22 n um
aHanornyHbix. HannaeneHHeli meTann obnagaet
60/1ee BbICOKOW CTOMKOCTbIO K MUTTUHIOBOM
KOPPO31U B OKMCSAIOLLMX X/TIOPOCOAEPXKALLMX
cpefax B CpaBHEHUW C MPOBO/IOKaMM TUNa
ERNiCrMo-4. MNMpoBosoka npumeHaeTca ans
N3roToBNEHNST 060PYAOBAHUS MO NPOU3BOACTBY
YKCYCHOWM 1 opTohoCchOPHOM KMCNOTbI, Lennodana,
necTMunaoB, EMKOCTEN A1 CNOXHbBIX KUC/TOTHBIX
cmeceli, BasiKoB 414 rafibBaHNYeCKNn yCTaHOBOK,
CUCTEM OYUCTKM AbIMOBbIX ra30B, 060PyAOBaHMs
ONs reoTepmasnbHbIX CKBaXWH 1 np. [aHHyto
NPOBOJIOKY TakXe MOXHO UCNOoNb30BaTb 4715 CBapPKM
MaTepuanos, A8 KOTOPbIX MPUMEHNMbI MPOBO/IOKM
Tmna ERNiCrMo-3. CBapky pekomeHayeTcs
BbIMO/THATL HA 0O0PYAOBaHWY, MOAAEPXKMBAIOLLEM
pexwum MIG-puls, npegnoytutensHee B cmecu Ar-
ocHoBa + 20...30% He.

[ocTynHble Ans 3akasa gvameTpbl: 1,2 Mm

ENISO 18274:
S Ni 6022
(NiCr21Mo13Fe4W3)

AWS A5.14:
ERNiCrMo-10

C max 0,015
Mn max 0,50
Si max 0,08
Ni ~ 56,0
Cr ~ 215
Fe max 4,00
~ 13,5
W ~ 3,00
P max 0,02
S max 0,01

13 (Ar +
25..30 %He)

o, 500 Mra
o, 770 Mra

& 45%

KCV:

188 [xx/cm? npu +20°C
100 Ox/cm? npu -196°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKe/TeEBbIX Cr/1aBOB.

5.3. I'Ipy'rKM cn/iolWHOro cevyeHna gnq ﬂerBOVI CBAapPKM B 3allUTHBIX rasax Hen1aBAWMMCA 3/1IeKTpoAOM Ha OCHOBEe

HUKeneBbIiX CNn/1aBoOB.

TuUnuyHble MexaHu4yeckue

800HT, Nicrofer 3220H, Nicrofer 3220HP, akcnnyaTupyowmxcs npm
Temnepatypax go 1000°C, HU3KonermpoBaHHbIX XPOMO-MONNGAEHOBbIX
TENNOYCTONYMBBIX CTANEN NePUTHOrO Kacca C BbICOKOErMpoOBaHHbIMU
CTaNsMM ayCTEHUTHOrO Knacca aKCNyaTMPYOLWMXCA Npyu Temneparype
0o 650°C, rapaHTMpys Npu 3TOM OTCYTCTBME MUrpauun yrnepoaa

13 TENNOYCTONYMBOW CTaNM B METaN/ LLUBA, @ TakXXe HamnnaBku
NnepexoAHbIX 1 NNaKUPYIOLLMX KOPPO3NOHHOCTONKNX CIOEB Ha U3[enns
N3 HU3KOYrNEPOANCTbIX U HU3KONErMPOBAHHbLIX KOHCTPYKLMOHHbBIX

N TeN/I0yCTOMUYMBBIX CTanein. HannaBneHHbIi MeTans He noaBepXeH
BbICOKOTEMMEPATYPHOMY OXPYNUMBaHMIO, 06N1afaaeT BbICOKOM
>KaponpoYHOCTbo Npu TeMnepatypax Ao 1000°C 1 CTOMKOCTbIO K
o6paszoBaHunio okanuHbl Npu Temnepatypax 4o 1200°C B atMocdepax,

He cogep>allei coeamHeHns cepbl n go 800°C B aTMocepax,
copepallen CepHUCTble coeanHeHns. Takxe pekomeHayeTca ans
CBapKW Pa3HOPOAHbLIX COYETaHWI MaTePManoB, TAKUX Kak YUCTbIA HUKENb,
HWKeneBble CnaBbl, MOHEe/b-CriaBabl Mexay COOO0M, a TakXe UX CBapKu
C KOHCTPYKLUMOHHBIMU, TEMNIOYCTOMUNBBLIMU 1 BbICOKONErMPOBaHHbLIMU
cTtanaMu. MoxeT NPUMEHATLCA A1 CBaPKM XApPOMNpPOYHbIX CTanei tmna
25%Cr-20%Ni, Takux kak 20X23H18, AlSI 310S, X15CrNiSi25-21, 1.4841 n
MM @HaNornyHbIX, PaGOTaoOLLMX B OKUCIUTENBHBIX U HAYrNepaXxXnBatoLLMX
cpepax, a Takxke A9 CBapKu HarpeBaTe/bHbIX 9/1IEMEHTOB U3 Pas3/IMYHbIX
CcnnaBoB, Kpome hexpans.

[JocTtynHble gnsa 3akasa gnameTpebl: 1,6; 2,0; 2,4 1 3,2 MM

HAKC: @ 2,4 mm

M Knaccudmkauum | Xumuyeckuin coctas _
apka, onucaHue CBOWCTBA Han/aB/I€HHOro
n ono6peHus npyTKa, %
meTanna
NickelRod T Ni-1 EN ISO 18274: C max 0,05|c, >200 Mra
g g _ | SNi 6625 (NiTi3) Mn max 0,80|c. >400 MlMa
MpucagoyHbIi NpYTOK, NPeAHa3HAaYeHHbI ANS CBAPKW HUKENSA BbICOKOW ) & o
unctoTbl (min 99,6%) Tnna Alloy 200 1 201, NOKOBOK N3 TEXHNYECKOrO Si max 0,706 >25%
HUKeNsa u Hl/lKel'I;l C MOHWXEHHbIM coae )Ké]Hl/leM rnepoga AWS AS5.14: ERN-1 Ni min 93,0 | KCV:
. . M conep yrnepoas. Ti 2,00-3,50 | 2150 [x/cm? npy +20°C
NickelRod T Ni-1 uMeeT LWMPOKUIA CNEKTP NPUMEHEHNA ANA CBapKu p max_0.030
V3[ENNIA, KOHTAKTUPYIOLWMUX C CUTbHBIMU FOPAYMMU LenoYamm 1 s max 0’010
HEeKOTOPbLIMU APYrMMIU KOPPO3UMHBIMU cpedamn. [laHHbI NpyTOK Takxe ’
MOXET MPUMEHSTLCS ANS HaNMNaBKM NePEXOAHOrO C/I0S Ha KPOMKM Npu
cBapKe Meam 1 ee cniiaBoB Co cTanamu. MNpyTok nernposaH HeGObLLNM
KO/IMYECTBOM TUTAHA A/ CHUXKEHWUS CKIIOHHOCTW Han1aB/I€HHOro
MeTansa kK 06pasoBaHNI0 ropsaYmX TpewmH. MNpu cBapke HEOGXOAMMO
YUUTBIBATL, YTO HAMMAB/IEHHbIV METanN U3 YNCTOro HUKENs UMeeT KpaliHe
BbICOKYIO CK/TOHHOCTb K 06pa3oBaHuto nop. Moatomy, 4tobbl nsbexaTb
AeekToB, CBapuBaeMble KPOMKM AOMKHbI ObiTb TLLATENBHO OYMLLEHbI
OT 3arpsA3HEeHU i N OKNC/IOB MEXAHUYECKMM CNOCO60M, abpasnBoMm,
NecKoCTpyiiHON 06paboTKoN MK TpaBneHneMm. OfHaKo NPUMEHNATL 4NN
3a4YNCTKN YNCTOrO HUKENS MeTasiIMYecKmne WeTKU He PeKOMEHAyeTCs, T.K.
3TO MOXET NPUBECTU K 06Pa30BaHNI0 MUKPOHAAPbLIBOB MOBEPXHOCTU.
Bbinyckaemble gnametpsl: 1,6; 2,0 1 2,4 Mm
NickelRod T NiCu-7 TY 25.93.15-328- C max 0,15|c, 300 Mlla
= = 55224353-2024 Mn 2,00-4,00 | c. 520 MlMa
MpucaaoyHblii NPYTOK, NpeaHa3HaYeHHbI 415 CBapKu ) & o
KOPPO3MOHHOCTOMKUX HUKENb-MeAHbIX cnnaBoB Tuna Monel 400 Si max 10016 35%
6/IM3KMX MO COCTaBy TEPMUYECKM YNPOYHAEMbIX CM1aBOB TUNa R:405 n ENISO 18274: Ni 62,0-69,0 | KCV:
K-500 ,CI,OI'IOI'IHMTeI'IZHO F/)'lerm osa:m:x HebonbLlMM KonuyectsoMm Ti u Al S Ni 4060 Cu 28,0-32,0 ( 200 [x/cm? npn +20°C
P (NiCu30MnTi) Ti 1,50-3,00
M MM @HaNornyHbIX, UX CBapKM CO CTansMm1, CBapKu MeaHbIX CM/1aBoB C Fe 050-2 50
e oo e o oer awsassa [P man 000
A P T : . ERNiICu-7 s max 0,015
CTpornm TpeboBaHMAM MO KOPPO3MOHHOW CTOMKOCTM B MOPCKOW BOAE,
NMaBUKOBO M CEPHOI KMCOTaX, Weno4yax N Apyrux arpeccnBHbIX cpeaax.
MexnpoxoaHasa TemnepaTtypa He fonkHa npeBbiwaTb 100°C.
[ocTtynHble ans 3akasa gnameTpebl: 1,6; 2,0 n 2,4 mm HAKC: @ 2,0; 2,4 mm
NickelRod T NiCr-3 TY 1842-303- C max 0,05 |c, 390 Mla
o 55224353-2023 Mn 2,50-3,50 | 0. 640 MMa
[pyTOK Ha OCHOBE HUKEb-XPOMOBOIO Cr/laBa, NpeAHasHaYeHHbIR ) 8
ANA CBAPKM XKapOo-KOPPO3MOHHOCTOMKNX HUKENEBLIX CMIaBOB TMNa Si max 0,256 40%
EN ISO 18274: Ni min 67,0 | KCV:
K10O8T 911858 ncone 00 Aoy 001 006600 W 248100 |Snigos2 | fGr in 10| 50 w20
A yatvpylo Y P (NiCr20Mn3Nb) Nb+Ta  2,00-3,00
rasamu, TakvuMu Kak X/10p 1y XTOpOBOAOPOA Npu TemnepaTtype oT -196 Fo max 150
no 550°C, a B OKUC/INTENbHbIX U HaYrNepoXnBaloLLMX ra30BbIX cpefax AWS AB.14: ERNICr-3 | P max 0,010
00 700°C, x)aponpoyHbIx HUKeneBbix crnaBoB Tuna Incoloy 800H, Incoloy s max 0.010

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKEeNTEBbIX Cr/1aBOB.
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Mapka, onucaHue

Knaccudmkaumm

XumMunueckui coctaB

TunuyHble MexaHu4eckne
CBOWCTBA HannaBM€HHOro

NPOBOOKON, 06nafaeT 60/ee BbICOKOW CTOMKOCTLIO K MUTTUHIOBO U
LLleNeBOI KOPPO3UAM B CpaBHeHMM ¢ npoBosiokamu Tuna ERNiCrMo-3.
JaHHble NPYTKU NPUMEHWMbI N ANA CBAPKW U3AENUN U3 HUKENEBbLIX U
Xene3Ho-HUKeNeBbIX CNIaBoB, CynepayCTEHUTHbLIX CTanen, Ana KoTopbixX
MOXHO NpUMeHaTb npoBonokun Tuna ERNiCrMo-3. [JaHHbli matepuan
NCMNOMb3yeTCA NPWU U3roTOBNEHWUN U3AENNIA ANS LEeNNoN03HO-0yMaXHOM
NPOMBbILLIEHHOCTH, OT6eNnBaTeneli, 060pyAoBaHNSA ANA CKUraHNS
OTXOA0B, B TOM YMC/E NPU BbICOKOM NapLumarnbHbIM AaBEHUN KUCNopoaa,
cucTem gecynbdypauny AbIMOBBIX Fa30B, PEaKTOPOB A1 NPOM3BOACTBA
YKCYCHOW KUCNOTbI, OXNaauTeneli CEpHOn KMCNOTbl U MHOFOro ApYroro.
Mpwu atom, 6narogaps oTcyTcTBMIO B ee coctaBe Nb, npoBonoka moxet
MNCMNOb30BaTbCA A5 CBaPKMN BbICOKONErMPOBaHHbIX AYN/IEKCHbIX 1
cynepaynneKCHbIX cTaneli ¢ cynepaycTteHUTHbIMA.

[JocTtynHble ans 3akasa avameTpebl: 1,6; 2,0 n 2,4 mm

n ono6peHus npyTka, % MeTanna
NickelRod T NiCrMo-3 TY 1842-282- C max 0,03 o, 530 MMa
v o 55224353-2022 Mn max 0,30|c. 780 Mla
YHuBepcasbHbli I'valllca,ClOLIHbIVI NpYyTOK Ha ocrlosev HWKeneBoro cnnaea, Si max 0.20 GE 20%
npeaHasHayYeHHbIN 419 CBapKu KOPPO3MOHHOCTOMKINX HUKENEBbIX . ) ) ]
crnnasoB Tuna alloy 625 (UNS N06625, W.Nr. 2.4856), Takmx Kak Inconel EN !SO 18274: Ni min 60,0 | KCV: 5 o
625, Nicrofer 6020hMo 1 nM aHanorn4yHbIX, KCNIyaTUPYIOLLNXCS B S Ni 6625 Cr 20,0-23,0 188 Mx/cu? npu +20°C
/:lmal"|a30He TemnepaTyp OT KPUOTreHHbIX .qo’980°C M oTAnYatowminca (NiCr22Mo9Nb) Mo 8,0-10,01163 [bx/cw? npu -46°C
Nb 3,15-4,15 | 125 Ox/cm? npu -196°C
ropasfno 6o5ee HU3KMM coaep>KaHneM xenesa, cepbl 1 poccopa, Yem
3TO pernameHTMpoBaHo ctaHgaptamu ISO u AWS. HannaeneHHblii metann AWS AS5.14: Fe max 0,50
. - ERNiCrMo-3 P max 0,008
o6nagaeT BbICOKON CTOMKOCTBIO K vKOppO3MOHHOI:/Iy paCTpeCKvVIBaHMIO noa S max 0.005
HanpsXeHneM, MEXXKPUCTa/INTIMTHON, MUTTUHIOBO U LLLEe/TeBON KOPPO3MAM ’
1N MOXET NPUMEHATLCA ANA CBapKW U3AENNIA SKCMyaTUPYOLWMXCS
B YC/I0BUAX BNaXHOM KOppo3un npu temnepatypax go 600°C,
Hayr1epPOXMBAHMIO U OKUC/TUTENBHO 3PO3MK Npu TeMnepaTypax
0o 1000°C, a Takxxe HacbllweHWo a30ToM. [pyTKM NpUMeHSaIoTCA Ana
N3roTOBNEHNST 060PYAOBAHMS, KOHTaKTUPYIOLLEro C HeopraHMyYecKumm
KMcnoTaMu, TakKMMKM Kak a3oTHas, cepHasi, consiHag, optoocdopHas, HAKC: @ 1,6; 2,0;
Pa3NNYHLIMKU OPraHNYEeCKMMIN KMCOTaMK, LLiesIo4aMm, MOPCKOWM BOAO 2,4 MM
NpKn BbICOKMX TEMNepaTypax, cpeaax ¢ BbICOKMM coaepXXaHMem MOHOB
X/10pa, rasioreHamm 1 razoo6pasHbIM XT0pPoBOA0POAOM. [aHHble
NPYTKN TakKe MOXHO MPUMEHSATL A1 CBAPKW HUKEEBbIX CM/1aBOB TMNa
XH70tO, XH78T, alloy 800 1 825 1 um nogo6HbIX, CynepayCcTeHUTHbIX
KOPPO3MOHHOCTOMKMX CTanew ¢ cogepxaHnem monnbéaeHa ao 6% tmna
0X23H28M3/43T, 254 SMO (Hanpumep UNS S31254) n um nogobHbiX,
CNNaBOB Ha Xene3Ho-Hukenesoi ocHoBe Tuna XH32T, X10NiCrAITi
32 20 (1.4876) 1 UM NOAOOHbIX, XAaPOMPOYHbIX HUKENEBbIX U XeNesHo-
HuKenesbIx cnnasoB TMna Inconel 600, Alloy 600H, NOO6600, WNr.
2.4816 npu Temnepatypax akcnayaTaumm He Bbiwe 700°C, ctanei ¢
OrpaHUYeHHO CBApMBAEMOCTbIO, @ TaKXe HanaBKU NepexofHbIX
1 NNaKMPYOLWNX KOPPO3MOHHOCTOMKNX C/IOEB Ha U3genus nus
HU3KOYII€POANCTBIX N HU3KOMErMPOBAHHbIX KOHCTPYKLUMOHHbIX U
TEen0yCTONUNBLIX CTanen.
[ocTtynHble aonsa 3akasa anameTpeol: 1,6; 2,0; 2,4 1 3,2 MM
NickelRod T NiCrMo-4 EN ISO 18274: C max 0,02 o, >450 MMa
MpyTOK, NpeaHa3HaYeHHbI 4151 CBapKUW M HamnmaBKM KOPPO3MOHHOCTOMKMX S ’.\“ 6276 Mn max 10010, 26900Ml'la
HuKeneBbIx cnnasoB Tnna alloy C-276 (UNS N10276, W.Nr. 2.4819), (NICr1SMo16Fe6W4) SI. max' 00818 >30%
Takux kak Inconel C-276, Nicrofer 5716 hMoW, Hastelloy C-276 n Ni min 50| KCV:
WM aHanornyHbIX, a Takxke Ansa usaenuii ns cnnasos Tuna alloy 22 AWS AS.14: cr 14,5-16,5 150 [Ax/cm® npu +20°C
’ ’ ERNiCrMo-4 Mo 15,0-17,0
KOHTaKTUPYIOLLMX C CUSIbHBIMU LLIENOYHBIMU CPeaamMu, T.K. B 3TUX Cpeaax W 3.00-4.50
meTtann, HannasneHHbli NickelRod T NiCrMo-4 o6napaet 6onee Fo 4‘00_7‘00
BbICOKMMW KOPPO3MOHHOCTOMKMMIN XapaKTepPUCTUKaAMN B CPaBHEHUN ’ !
. N o P max 0,020
¢ nposonokamu Tnna ERNiCrMo-10. MeTann wBa, BbINOMHEHHbIN 3TON S max 0015

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Mapka, onucaHue

Knaccudmkaumm

XumMunueckui cocrtaB

TunuyHble MexaHu4eckne
CBOMCTBA HannaB/eHHOro

n ono6peHus npyTka, % MeTanna
NickelRod T NiCrMo-10 EN ISO 18274: C max 0,015 o, 500 MMMa
YHuBepCcanbHbIn NPYTOK C MPEBOCXOAHOW CTOMKOCTBIO K BNaXHOM S Ni 6022 Mn max 0,500, 770 MMa
(NiCr21Mo13Fe4W3) |Si max 0,080|6 45%
KOPPO3MN B OKUC/IUTENBHbBIX U BOCCTAHOBUTE/bHbIX Cpeaax, 3 Ni ~ 56.0 | KCV:
npegHasHavyeHHasn Ansa CBapKu U Han1aBKM KOPPO3MOHHOCTOMKMNX . ~ 5 .
HuKeneBbIx cnnasoB TMna alloy 22 (UNS N06022; W. Nr. 2.4602; él\'\f\:\iéil—\)/l’?m E; max 422)2 200 Ibx/ewm® npw +20°C
NiCr21Mo14W), takux kak Inconel 22, Nicrofer 5621 hMoW, Hastelloy Mo ~ 1’3 5
C-22 » 1M aHanornyHbelX. HannaeneHHbln metann obnanaet 6onee W ~ 3 O’O
BbICOKOV CTOMKOCTbIO K MUTTUHIOBOW KOPPO3UKN B OKUCTISIOLLINX p max 0’02
xnopocofepxallmx cpefax B CpaBHEHUN C MPOBONOKaMu TMna !
. S max 0,01
ERNiCrMo-4. MNpyTok NnpyMeHsaeTcs ANS N3rotoBneHnsa obopyaoBaHus
Mo NPOM3BOACTBY YKCYCHOM 1 OpTODOCHOPHON KUCIOThI, LennodaHa,
necTMuMaoB, EMKOCTEN AN CNOXHbBIX KUC/TOTHBIX CMeCel, BaskoB
ANSA ranbBaHWYeCKN yCTAHOBOK, CUCTEM OYUCTKM AbIMOBbIX ra30B,
o6opyaoBaHUa Ans reoTepmMaribHbIX CKBaXWH U NMp. [JaHHble NpyTKn
TakXe MOXHO MCMNoNb30BaTb A4/19 CBapKW MaTepranos, AN KOTOPbIX
npvMeHnMbl NpoBosiokn Tuna ERNiCrMo-3.
[ocTtynHble onsa 3akasa anameTpebl: 1,6; 2,0 n 2,4 mm
NickelRod T NiCrMo-13 EN ISO 18274: C max 0,010 o, 470 MlMa
Hukenb-xpom-monnbéaeHoBbI NpyToK U3 crnaBa Tuna alloy 59 S Ni 6059 Mn max 0,50 % 750 MNa
= (NiCr23Mo16) Si max 0,106 40%
npepHasHaveHHasa ans csa;lale g;aﬂﬁss:‘%ggggowﬁH;Zng;MX Ni ocHosa | KCV-
m;i?eef;gzgnmsoos ;TAHSHZnOngq:blx MeTann H'arulla;néHHblﬁ)}:lTaaHK:gﬁKaK AWS AS.14: Cr 22,0-24,0 | 212 Ox/cm? npun +20°C
= S ’ o = ERNiCrMo-13 Mo 15,0-16,5 | 163 Ox/cm? npwm -196°C
MPOBO/IOKOW, XapaKTepn3yeTCs BbICOKOW KOPPO3MOHHON CTOMKOCTbIO BO Fe max_ 150
BNaXHbIX CEPHUCTbBIX, OKUCIUTENBHbIX, LLENOYHbIX cpeaax 1 obnagaet Al 010- 0‘40
60onee BbICOKOI CTOMKOCTbIO K MUTTUHIOBOW U1 LLIeNEeBOW KOPPO3UaM X ’
X P max 0,015
B x/lopocoaepxalumnx cpegax, 4em npososniokamu tuna ERNiCrMo-4 n S max 0,005

ERNiCrMo-10. [aHHbIA CBapOYHbIi MaTepman Takke MOXHO NPUMEHSTb
ANS CBaPKM LUMPOKOW HOMEHKNATypPbl HUKENEBbIX CM1aBOB, TAKMX Kak
Hastelloy C4, C-276, INCONEL 622, C22, 625, Alloy 31 1 UM aHanorm4yHbix,
ofecrneynBasi KOPPO3UOHHYIO CTOKOCTb LUBA HE HUXXE OCHOBHOIO
meTanna. Belcoyaiilasi Tepmmyeckasi cTabunbHOCTb MaTepuana, B
CpaBHEHWW C APYrvMK CrlaBamMu Ha OCHOBE HUKeSsl, MO3BOAeT
rapaHTMpoBaTb OTCYTCTBME UHTEPMETaN/IAOB MO rpaHuLaM 3epeH

nocne cBapkw, a otcytcteme Nb no3BossieT NpUMeHsTb ee AN CBapKu
cynepayCcTeHWUTHbIX CTane ¢ BbICOKONErnpoBaHHbIMU AyN/IEKCHBIMU 1
cynepaynnekcHbiMu. MpyTkn NickelRod T NiCrMo-13 HaxoauT npuMeHeHne
NS CBAPKW U3AENIN KOHTaKTUPYIOLLLErO C 3arPsisHEHHbIMU KOPPO3UOHHO-
aKTUBHbIMU Cpeamu, BKto4vasi CKpy66epbl Ans Aecynbiypaunm AbIMOBbIX
rasoB, 060PYyAOBaHUS XMMUYECKUX U HE(HTEXMMUYECKNX 3aBOAOB.
[JocTtynHble aonsa 3akasa gnameTpbl: 2,0 1 2,4 Mm
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5.4. I'Ipoaonoxu nopowkoBble Ansa nerBOVI CBapKu nnaBAWNMCA 31€eKTPOAOM Ha OCHOBE HUKe1eBbIX CM/1aBOB.

Mapka, TMn HanosHUTens, onucaHne

Knaccudmkauumn

TunuyHbie cBOWCTBA Han/laBNIeHHOro MeTanna

YrNEeKNCNOoTe, C TOYKN 3PEHNSA CKIIOHHOCTH
Han1aBNEeHHOro MeTansia K 06pasoBaHNo

nop, AenaeTt 3Ty NpoBooKy 6onee
npeanoYTUTENIbHOM NPU PaboTe Ha OTKPbLITLIX
nnowaakax. [JaHHyto NPpOBOMOKY MOXHO Takxe
MNCNoNb30BaTh A5 CBAPKU KOPPO3MOHHOCTOMKUX
HUKeneBbIx cnnaBoB Tuna alloy 625 (UNS
NO6625, W.Nr. 2.4856), Taknx kak Inconel

625, Nicrofer 6020hMo 1 UM aHanornyHbIX,
3KCMNNYyaTUPYIOLLMXCS B AManasoHe Temnepartyp
OT KpuoreHHbix o 980°C. HannaBneHHbIn
mMeTann o6nagaeT BbICOKOW CTOMKOCTbIO

K KOPPO3MOHHOMY PacTpeCcKnBaHuto nog
HanpsiXKeHUeM, MEXKPUCTaISIUTHORN, MUTTUHIOBOA
1 WeneBow KOPPOo3nAM U MOXET NPUMEHATLCS
0151 CBAPKWN U3AENMWiIA 9KCMTyaTUPYIOLLMXCS B
YCNOBUSAX BNAXHOW KOPPO3UM Npu TemnepaTypax
no 600°C, HayrnepaxvBaHUIO U OKUCNNTENbHOM
3po3un npu Temnepatypax go 1000°C, a

TaKXe HachbllLeHno azoToMm. MpoBonoka
NPUMeEHSIeTCs ANS U3roTOBNEHUSs 060PYAOBaHMS,
KOHTaKTUPYIOLLEro C HeOpraHMYecKumm
KUCNOTaMK, TaKUMM Kak a30THas, cepHasi,
consiHasg, optoochopHas, pasNnUYHbIMU
OpraHMYeckrMmn KMCNoTamu, Lwenovamu,
MOPCKOW BOAOW MNpuU BbICOKUX TeMMepaTtypax,
cpefax C BbICOKMM COAepXaHMeM MOHOB X/10pa,
rasioreHamm 1 rasoo6pasHbIM XTOPOBOAOPOAOM.
[aHHyo NPOBOIOKY TakXe MOXHO NPUMEHSATb
AN CBapKu HUKeneBbIx cnnasoB Tnna XH701O,
XH78T, alloy 800 n 825 1 um nogo6Hbix,
cynepayCcTeHUTHbIX KOPPO3MOHHOCTOMKMUX
cTanein c cogepxaHmem monuéaeHa oo 6%

™mna 0X23H28M343T, 254 SMO (Hanpumep
UNS S31254) n nm nogoO6HbIX, CN1aBoB Ha
XenesHo-HuKeneBon ocHoBe Tuna XH32T,
X10ONICrAITi 32 20 (1.4876) 1 um NogobHbIX,
cTaneit C orpaHNYeHHOW CBapnBaeMocCTbto, a
TaKXe HannaBKu NepexoaHblX U NIaKUPYOLLNX
KOPPO3MOHHOCTOMKMX CNOEB Ha U3aenus ns
HU3KOYITePOANCTBLIX N HU3KOMErMPOBaHHbIX
KOHCTPYKLMOHHbIX 1 TEN/IOYCTONYMBLIX CTanei.
CBapkKy Heo6XxoAMMO BbINO/THATL YI/IOM Ha3ag,
OTTECHSS L/IaK B XBOCTOBYIO YaCTb BaHHbI.
YCTOM4YMBLI NPOLECC CBapKM HAYMHAeTCs Npu
CKOPOCTM Nodayun NpoBo/oKKM oT 11,8 M/MUH, n3-3a
Yero He PeKOMeHAYeTCsA MPUMEHSITb AaHHYO
NPOBO/IOKY A1 CBAPKN HEGO/bLUMX TOMLLMH.
Tok: = (+)

[MpocTpaHCcTBEHHbIE MOMOXEHUA NpK CBapKe: 1,
2,3,4,6

Bbinyckaemblii guametp: 1,2 mm

HAKC: @ 1,2 mm

v ogo6peHus Xumunueckuin 3aWUTHbIA MexaHunueckune
cocTtaB , % ras CcBOWMCTBA
Cryo-Shield 625 TY 1274-309- C 0,03 | C1(100%CO,) o, 425Mrla
Tun — pyTUnoBas 55224353-2023 Mn 0,35 o, 705 Mrla
Bcenoglz MOHHas (KpOMe BepTUKanu Ha Cryck) Si 0,40 6 44%
TW'IOB:H LoBHas Fr)asosa F:/ITHaﬂ no ou.uzloaaﬂ AWS A5 34: Ni min 58,0 KCv:

Py w P ENICrMo3T1-1 cr 20,5 69 [x/cM2 npu -196°C
NPOBO/IOKA Ha OCHOBE HNKENIeBOIro CrnaBa, Mo 820
Y Aap p y ENICrMo3T1-4 Fe 3,80
cmecn M21 Ha NOCTOAHHOM TOKe o6paTHOW Ti 015
nonsipHocTn (DC+) BbICOKOMPOYHbIX CTanewn cu 0‘12
proroeHH.oro HasHauveHus, l'IeI'MpOBaHHbI)f 5 P max 0,020
nnmn 9% Ni. BO3MOXHOCTb CBapKu B YNCTON

S max 0,015

M21 (80%Ar + 20%CO)

o, 450 MMa

o, 740 MMa

5 35%

KCV:

81 [x/cm? npu -196°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKe/TeEBbIX Cr/1aBOB.

5.5. MpoBo/oKKN Ha OCHOBE HUKE/EBbIX CM/IAaBOB A/15 AYroBOWM CBapKU U HansaBkKu nog ¢ocom.

Mapka 1 onucaHune

Knaccudmkaumm
1 ogo6peHusa

Xumuyeckuin coctaB
NpPoBONOKH, %

ERNiCrMo-10. MeTann wBa, BbINO/IHEHHbI 3TOW NPOBOMOKONI, 06nafaeT 60/ee BbICOKOW
CTOMKOCTbIO K MUTTUHIOBOW U LLEMEBOM KOPPO3UAM B CPAaBHEHUN C MPOBO/IOKaMM TUna
ERNiCrMo-3.

[ocTynHble Ana 3akasa anameTpbl: 2,4 Mm

NickelRod S NiCr-3 EN ISO 18274: S Ni 6082 C max 0,05
(NiCr20Mn3Nb) Mn 2,50-3,50
CBapo4yHas NPOBO/IOKa Ha OCHOBE HUKENEBOro Crnasa, NpeAHasHavYeHHas ang si max 0.25
[yroBoli cBapkn B codetaHun ¢ pritocamm tna OK Flux 10.16, OK Flux 10.90, OK . R o
- _ AWS A5.14: ERNICr-3 Ni min 67,0
Flux 10.93, OK Flux 10.93P, OK Flux 10.99 nsgenuii n3 xapo-KOppO3nOHHOCTONKNX Cr 18.0-22.0
HUKenesbIx cnnasoB Tuna XHE0BT, 91-868, Inconel 600, Alloy 600H, NOO6600, WNr. Nb+Ta 5 3:0_3 dO
2.4816 1 M NOAOGHbLIX 3KCMYaTUPYIOLLUXCA B KOHTaKTe C CYXMMU arpecCuBHbIMM Fe r;1ax 1’50
rasamu, TakKMMm Kak X/1o0p Uav X7iopoBogopod npu temnepartype ot -196 go 550°C, a p max 0 610
B OKUCNIUTENbHbIX U HayrfiepaxucaoLmnx razosbix cpefax Ao 700°C, xkaponpoyHbIx S max 0'010
Hukenesbix cnnasos Tmna Incoloy 800H, Incoloy 800HT, Nicrofer 3220H, Nicrofer ’
3220HP, akcnnyatupytowmxca npy temnepatypax Ao 1000°C. NpoBonoky Takxe
MOXHO NPUMEHATLCS ANA CBaPKM XaponpoyHbix ctanei Tmna 25%Cr-20%Ni, Takmx
kak 20X23H18, AISI 310S, X15CrNiSi25-21, 1.4841 1 M aHanorm4HbIx, paboTatoLwmnx B
OKUCNNTENBHbBIX N Hayr/epaxnBatoLLMX cpeaax.
[octynHble onqa 3akasa gnameTpbl: 2,0 n 2,4 Mm
NickelRod S NiCrMo-3 TY 25.93.15-334-55224353- C max 0,03
_ | 2024 Mn max 0,30
CBapoyHasi NPOBO/IOKa Ha OCHOBE HUKEEeBOro crniaBa, NpegHasHavyeHHas ansa gyroBoi Si max 020
cBapku B coveTtaHmm ¢ chntocamu tuna OK Flux 10.16, OK Flux 10.90, OK Flux 10.93, OK . . . . i
. o EN ISO 18274: S Ni 6625 Ni min 60,0
Flux 10.93P, OK Flux 10.99 nagenuii N3 KOppo3MOHHOCTOMKNX HUKENEBbIX CN/1aBOB TUNa (NiCr22Mo9Nb) Cr 20.0-23.0
alloy 625 (UNS N0O6625, W.Nr. 2.4856), Taknx kak Inconel 625, Nicrofer 6020hMo 1 Mo 8’0—10‘0
MM aHanornyHblIX, 3KCMyaTUpPYIOLWNXCSA B AMana3oHe TeMnepaTtyp OT KPUOTreHHbIX A0 . . : =41
980°C, HukeneBbIx craBoB Tvna XH70tO, XH78T, alloy 800 n 825 1 um nogobHbix, AWS AS5.14: ERNICrMo-3 :;‘; m::a’)1<504gg
cynepayCcTeHUTHbIX KOPPO3MOHHOCTOMKNX CTanen ¢ cogepxxaHmem monméaeHa no 6% p max O 0’08
™mna OX23H28M343T, 254 SMO (Hanpumep UNS S31254) n um nogo6HbIX, CNiaBoB Ha HAKC: @ 2,4 mm S max 0’005
XenesHo-Hukeneoi ocHoBe Tnna XH32T, X10NiCrAITi 32 20 (1.4876) n uMm nogo6HbIX, a ’
TaKXe HannaBKy NepexofHbIX U NaKNpYoLWMX KOPPO3MOHHOCTOMKNX CIOEB Ha U3aenus
13 HU3KOYINePOANCTbIX N HU3KONErMPOBaHHbIX KOHCTPYKLUMOHHbIX M TEM/10YCTONUMBBIX
cranen.
LoctynHble onsa 3akasa avameTpbl: 2,0 n 2,4 MM
NickelRod S NiCrMo-4 EN ISO 18274: C max 0,02
CBapoyHasi NPOBOJIOKa Ha OCHOBE HWKENeBOro crjaBa, NpeaHasHavyeHHasa ans S Ni6276 Mn max 1,00
AyroBoli cBapku B codetaHum ¢ contocamm tuna OK Flux 10.16, OK Flux 10.90, OK Flux (NICr1SMo16Fe6W4) SI. ma)f 0.08
10.93, OK Flux 10.93P, OK Flux 10.99 nsgenuii 3 KOppoO3nOHHOCTONKUX HUKENEBbIX Ni min 50
cnnaBoB Tvna alloy C-276 (UNS N10276, W.Nr. 2.4819), Takux Kak Inconel C-276, AWS AS5.14: ERNICrMo-4 cr 14,5-16,5
. = Mo 15,0-17,0
Nicrofer 5716 hMoW, Hastelloy C-276 1 nm aHanoruyHblx, a Takxe gns nsgenuii us W 300-450
cnnaBoB Tvna alloy 22, KOHTaKTUPYIOLWMX C CUIbHBIMUY WENOYHbIMM CPeAaMU, T.K. B 3TUX ! !
N . Fe 4,00-7,00
cpepax metann, HannasneHHbli NickelRod S NiCrMo-4 o6nagaet 6onee BbICOKUMU p max 0020
KOPPO3MOHHOCTOMKNUMW XapakKTepUCTUKaMu B CpaBHEHUIN C MPOBO/IOKaMM TUNa S max O 015

OK Flux 10.93P

hNOCOM BbICOKO/IEMMPOBaHHbIX CTanei» Ha cTp. 100

OnucaHne n xapakTepucTiku dntoca cM. B pasaene 4.5. «MpoBonokn 1 thitockl As AyroBOW CBapKu nog

TY 23.99.19-318-55224353-2023

PekomeHgyemblie couetanusa OK Flux 10.93P/npoBonoka

TUNUYHBIA XMMUYECKMUIA COCTaB HanNaBNeHHOro MeTasiia u coagepXxaHme B Hem cheppuTtHow chasbl:

Mapka npoBonoku Cc Mn Si Cr Ni Mo Nb+Ta w Fe S P
NickelRod S NiCrMo-3 0,010 0,05 0,40 21,7 64,8 8,80 3,40 - 0,35 <0,005 <0,01
NickelRod S NiCrMo-4 0,013 0,40 0,20 15,2 57,8 15,8 - 3,70 6,25 <0,005 <0,01

Opo6peHnst MPOBOJIOK U TUMUYHbIE MEeXaHWYeckre CBOWCTBA HannaB/ieHHOro MeTanna:
MpoBonoka / HannaBneHHbI MeTann
Mapka npoBonoku HAKC
Fasnpom PMPC
(AvameTpbi) - o [MMa] o, [MMa] 6 [%] T[°C] KCV [Ax/cm?]

. ) -60 146

NickelRod S NiCrMo-3 2,4 458 733 43
-196 127

. ) -60 101

NickelRod S NiCrMo-4 345 590 44
-196 86

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




5 CBapO‘-IHbIe MaTepuanbl Ha OCHOBE HUKEeNTEBbIX Cr/1aBOB.

5.6. JleHTbl Ha OCHOBE Ha OCHOBE HUKE/EBbIX CM/TABOB A/1sl AYroBOW U 3/1EKTPOLL/IAKOBOWN HanNaBKu.

o
b
[vs]

Mapka n onucaHune

Knaccudmkaumm

Xumuyeckuii coctaB

n ogo6peHus neHTbl, %
SpeciAlloy B Ni72HP EN ISO 18274: B Ni 6082 C max 0,03
o = = (NiCr20Mn3Nb) Mn ~ 3,00
J1eHTOYHbI 3N1eKTPOA, NPeaHa3HauYeHHbIN ANS AYrOBOK HamnnaBku B COYeTaHUN Si ~ 010
c dhntocamu aHanormyHbiMm OK Flux 10.16 nnum OK Flux 10.17 n anekTpoLLiakoBomn 3 AWS A5.14: EQNICr-3 Ni ~ 72,0
HannaBkKW B coyeTaHuu ¢ paocamm aHanorndHbeiMm OK Flux 10.11 KOPpO3MOHHOCTOMKMX ~
Cr 20,0
CNoeB Ha OCHOBE HuKeneBoro cnnaea Tuna alloy 82 (W.Nr. 2.4806; Inconel 82). Fe ~ 033
HannaBneHHbI1 MeTan yCTonumB K CyXMMUN arpecCuUBHbIMU ra3aMu, TakKUMN Kak Nb+Ta ~ 2'70
X10p NN XNOPOBOAOPOA Npu Temnepatype Ao 550°C, a B oKMCUTENbHbBIM U P max 0 610
HayrnepaxwcatoLwmm raszosbiM cpegam go 700°C. ina nony4yeHus makcuMmanbHO S max 0'010
BbICOKNX KOPPO3NOHHOCTOMKMNX XapaKTEPUCTUK, HannaBKy Ha KOHCTPYKLUMOHHbIE 1 ’
TENIOYCTONYMBbIE CTaNN PEKOMEHAYETCH BbINO/HATbL HE MEHEEe YeM B [iBa C/104.
[ocTtynHble gnsa 3akasa pa3mepsl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm
Weld B NiCr-3 EN ISO 18274: B Ni 6082 C max 0,10
JleHTO4HbI anekTpoa aHanornyHelii SpeciAlloy B Ni72HP, Ho narotaBnmBaemblii U3 (NiCr20Mn3Nb) Zn iggggg
CbIpbsi APYrOro Npon3BoAnTEeNS. . e R S
[ocTtynHble gnsa 3akasa pa3mepsbl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm AWS AS5.14: EQNICr-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
SpeciAlloy B Ni6O EN ISO 18274: B Ni 6625 C max 0,10
o = o (NiCr22Mo9Nb) Mn max 0,50
J1eHTOUHbI 3NEKTPOA, NPeaHa3HauYeHHbIN ANA AYrOBOKi HamnnaBku B COYETaHUN )
¢ ontocamu Tvna OK Flux 10.16 nnm OK Flux 10.17 n aneKTpoLunakoBoi HannaBKku S max 0,20
’ ’ P AWS A5.14: EQNiCrMo-3 Ni min 60,0
B coyeTaHuu ¢ doirocamm tmuna OK Flux 10.11, Exaton 69S nnun Exaton 79S cr 20.0-230
KOPPO3MOHHOCTOMKNX C/TOEB Ha OCHOBE HUKeNeBoro cnnasa Tvna alloy 625 (UNS ’ ’
- Mo 8,00-10,0
NO06625, W.Nr. 2.4856). [1ns nony4eHUs MakCMManbHO BbICOKMX KOPPO3MOHHOCTOMKINX Fo max 2.00
XapaKTEPUCTUK, HaMNaBKy Ha KOHCTPYKLMOHHbIE U TENMOYCTOMYMBbLIE CTanu Nb+Ta 3.15-4.15
PEKOMEeHAYETCS BbINOMHATE HE MEHEE YEM B iBa C/OS. p max 0020
[octynHble gnsa 3akasa pasmepsl: 30x0,5; 60x0,5; 75x0,5 n 90x0,5 mm S max 0,010
Weld B NiCrMo-3 EN ISO 18274: B Ni 6625 C max 0,10
s o . . ~ (NiCr22Mo9Nb) Mn max 0,50
JleHTO4HbIV anekTpoa aHanornyHeli SpeciAlloy B Ni60, HO narotaBnmBaemblii U3 Cbipbs Si max 0.20
APYroro npousBoanTens. . ) R B DY
[ocTtynHble gns 3akasa pa3mepsbl: 30x0,5; 60x0,5; 75x0,5 1 90x0,5 mm AWS A5.14: EQNiCrMo-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

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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6 CBapouHble MaTepuanbi AN CBapkKu YyryHa.

6.1. dnekTpoabl ANA CBapKMU 4YyryHa.

Mapka, TMn HanonHuTens, onucaHue

Knaccudmkaumm
1 ogo6peHus

TUNUYHbIE XapaKTEePUCTUKMN
HannaBneHHoro Metanna

Xumuueckui
coctaB , %

MexaHu4yeckue
cBOWCTBa

EWAC CI 407

Tun NOKpPbITUS — OCHOBHOE
DNeKTpoa Ha OCHOBE Xesesa, NpefAHa3HaYeHHbli Ans 04HOCOWHOM
Han1aBkK Ha NtoBble TUMbl 3arPSA3HEHHbIX YYryHOB, 3aBapKu
YYTYHHbIX 4e(eKTOB, PEMOHTHOM HamnaBKky Ha YyryHHoe nevyHoe
o6opynoBaHue, repMeTMsaLmnmn YyryHHbIX AeTanei, NponuTaHHbIX
Mac/oM. MNpu 3TOM AaHHbIN 31eKTPOA He NPUMEHSETCS A1 CBaPKM
YYryHHbIX AeTanei. Hannaeka BbINOMNHAETCA Ha NOCTOSIHHOM TOKe
06paTHOI MONSPHOCTM WU Ha NePEMEHHOM TOKe. DN1eKTpos,
OT/INYAETCH CTPYMHBIM MEePEeHOCOM CBAPOYHOIro MaTtepuana.
HenpoBopsiuee anekTpuyeckuii Tok NoKpbITMe NpefoTBpaLLaeTt
60OKOBOE OTK/IOHEHME AYrK, YTO 3HAUUTENIbHO Oob6leryaeT CBapKy B
Y3KUX yrnax u rny6okux otBepctusx. Npu 3ToM aneKTpoa OT/IMYHO
noaxoamT ANs BbINOMHEHWS NEPBOro Cos\ nepes Ncnosib30BaHMEM
3/1EKTPOAOB Ha XeNe3Ho-HUKeNeBOo OCHOBE, KOTOPbIe ropasao
6onee YyBCTBUTE/bHbI K 3arpA3HEHNSIM CBapUBaeMbIX AeTaneu.
HannaBka BbINONHAETCSH Ha XO/TOAHYIO UM C HE3HAYNTE bHbIM
noaorpesoM. Banvku HannaeiaTb TONIbKO B MPOAO/IbHOM
HanpaBneHun 6e3 KonebaHnn yyactkamu AnnHol He 6onee 30 MM
npu HebGo/bLIOM HaK/OHe 3/1eKTpoaa yriom Bneped. HemeaneHHo
nocne cBapku NPoOKoBaTb BasvK, NOKa HaniaBMeHHbI MeTans
MMeeT TYCKNO-KpacHbIii uBeT. OxnaxaaTb MakCMMarbHO MeAIEHHO,
XenaTtesibHO B APEBECHbIX OMNW/IKaxX Un TEMIOM NEP/IMTHOM Necke.
LiBeT HannaBneHHOro MeTanna NPakTMYeCckn MAEHTUYEH LiBeTy
Ceporo YyryHa.

ok: ™V /=(+)
[NpocTpaHCTBEHHbIE NOMOXEHUS Npu cBapke: 1, 2, 3
HanpsixeHune xonoctoro xoaa: 80 B
[octynHble ona 3akasa anameTpbl: 3,15 1 4,0 Mm
Pexxumbl npokanku: 230-270°C, 2 yaca

AWS A5.15: ESt

C
Mn
Si
Cu
Al
P

S

0,20
1,60
0,70
0,50
0,30
max 0,40
max 0,40

TBepaoctb 40-50 HRC

(B TPETBEM ClIOE)
MpOYHOCTHbIE M MNacTuyeckue
XapaKTepUCTKK
HarnnaBneHHOro MeTansa

He pernameHTUpyoTcst

EWAC Cl 422

Tun NoKpbITUS — OCHOBHOE C BbICOKMM cofiepXaHueMm rpacduta
SNeKTpopa C cepAeyHVKOM M3 CriaBa C BbICOKMM COAep>XKaHueM
HWKeNs, NpeAHa3HayYeHHbI B MepBylo ovepeab A5 CBapku,
peMoHTa 1 3aBapku AedeKToB Ha MOCTOSIHHOM TOKe NpPsMOoi
NONSIPHOCTM U NEPEMEHHOM TOKE TOHKOCTEHHbIX OT/IMBOK M3
ceporo 4yryHa. HannaBneHHbln Mmetann obnagaet Hanbonee
BbICOKOI MIACTUUYHOCTbIO, YTO CHUXAaeT TPeBGoBaHNs K
KBannukaumm ceaplumka. CBapka BbINOMHSAETCS Ha XONOAHYIO
W/ C He3HaUUTENbHBbIM NoAorpeBoM. [laHHble 3N1eKTPoabI

He PeKOMeHAYITCS K MPUMEHEHWIO A5 YYTYHOB C BbICOKUM
copepxaHunem cepbl 1 hocopa, 3amMacAHHbIX U 3arps3HEHHbIX
UYryHOB, a Takxe A5 CBapKu 60MbLUMX TOMLWMH. CBapKy
pekomeHayeTCs BbINOHATL HA YMEPEHHbIX TOKax Ha npeaenbHo
KOpOTKOI Ayre. Banvku HannaeisiTb TONbKO B MPOLO/IbHOM
HanpaBneHun 6e3 KonebaHnn aNeKTpoaa yyacTtkamu AnvHoOM

He 6onee 50 MM. ECnin HET ONacHOCTUN paspyLueHnsa n3genvs B
pesynbTate BO34ENCTBUS Ha HEro MexaHWYeCcKnX yaapHbIX Harpy3soK,
HanpuMep Npu o4eHb ManeHbKoW TOMLWMHE CBapvBaeMblx AeTanei,
pekomeHayeTCs HeMe/IeHHO Noc/ie CBapKun NPOoKoBaTh Banvk, Noka
HannaBAeHHbIV MeTasi/l UMeeT TyCK/0-KpacHblit LBeT. OxnaxaaTb
MaKcMManbHO MeAneHHo, XXenaTenbHo B APeBECHbIX ONWUIKax U
TennoM nepnutHom necke. Creayowmnii Bamk MOXHO HannaBnsTb
TO/MIbKO MOC/Ie TOro, Kak uagenue ocTbisio A0 TeMnepaTypbl H1xe
65°C. Hanbonee 4acto NpMMEHSIOTCS 419 3aBapKU YyTryHHbIX
KapTepoB aBTOMOGU/IEN 1 APYroro TOHKOCTEHHOMO IUTbs, Korga He
npeabsaBASIOTCH TPe60BaHNS K BbICOKMM MPOYHOCTHBIM CBOMCTBAM
HannaBneHHoro metansna.

Tok: ™ /=(-)

[MpocTpaHCTBEHHbIE NOMOXEeHUs nNpu cBapke: 1, 2, 3,4, 6
HanpsixxeHune xonoctoro xoaa: 70 B

LoctynHble gnsa 3akasa avameTpsbl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 100-140°C, 2 vaca

AWS A5.15: ENi-Cl

Ni
Si
Mn

Fe

1,10
OCHOBa
2,60
1,40
0,45
6,50

o, 370 MMa
TBepaocTb 160-190 HB

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




6 CBapouHble MaTepuanbi 4N CBapKu YyryHa.

o
b
[vs]

Mapka, TMn HanonHuTens, onucaHve

Knaccudumkaumm
1 ogo6peHus

TUNUYHbIE XapaKTEPUCTUKKU
HannaBneHHoOro Metanna

Xumuueckui
coctaB , %

MexaHu4yeckue
CBOWCTBa

EWAC Cl 421

Tun NOKpPbITUS — OCHOBHOE C BbICOKUM copiepXaHuem rpadura
DNEeKTPOp C CEPAEYHUKOM U3 XKETe3HO-HMKEeNeBoro cnnasa,
npeaHasHayeHHbI ANS CBapKW, PEMOHTA M 3aBapkn AeheKTOB Ha
NOCTOSIHHOM TOKe 0OpPaTHOW MONAPHOCTU U NEPEMEHHOM TOKE TAXENO
Harpy>XeHHbIX TONICTOCTEHHbIX M PA3HOTONLLMHHbBIX U3AENNIA U3
Ceporo, BbICOKOMPOYHOrO M KOBKOIO YyryHa, a TakxXe CBapKu YyryHa
CO CTanbto, BKNtOYasa KosbLeBble WBbl. HannaBneHHbIn metann
ob6nagaet 60nee BbICOKON MPOYHOCTBIO M CTOMKOCTbLIO K TPELUMHAM.
[aHHble 3n1eKTpoabl HECKONbKO yCTynatoT anektpoaam EWAC Cl 422
1 EWAC Cl 423 no cBapoOYHO-TEXHONOMMYECKUM XapaKTepUCTUKaM.
[Mo3TOMYy UX HE PEKOMEHAYIOT MPUMEHNATL AN CBapKW U3AENUNA,
Korga AOCTYN K 30He CBapKu ABNAeTCs 3aTpyAHeHHbIM. CBapka
BbINOMHAETCA Ha XO/TOAHYIO UM C HE3HAUYUTE TbHBIM MOAOrPEBOM.
Banuku HannaenaTb TOIbKO B MPOAO/IBHOM HanpaBneHun 6e3
KonebaHun aNeKTpoAa yyacTkamu AnvHon He 6onee 50 mm.
HemepneHHo nocne cBapku Banvk peKoMeHayeTcs NpoKoBaTh, noka
HannaBAEHHbI MeTann MMeeT TYCKNO-KpacHbIi LBeT. OxnaxaaTtb
MaKCUMaribHO MeAIeHHO, XenaTe/lbHO B APEeBECHbIX OMUIKax nuim
TEeNnnom nepnuTHoMm necke. CneayroLwnin BaMK MOXHO HannaBnATb
TONbKO MOC/E TOro, Kak n3aenve ocCTbio A0 TeMnepaTypbl HUXe
65°C.

ok: ™V /=(+)
[pocTpaHCTBEHHbIE NOMOXEeHUA Npu cBapke: 1, 2, 3,4, 6
HanpsxeHune xonoctoro xoana: 70 B
[octynHble gna 3akasa anameTpsbl: 3,15 1 4,0 Mm
Pexxumbl npokanku: 100-140°C, 2 vaca

ENISO 1071
E C NiFe-Cl

AWS A5.15:
ENiFe-CI

C
Si
Mn
Ni
Fe

0,95

2,10

1,10

54,0
ocTanbHoe

o, 430 MMa
TBepaocTtb 160-200 HB

EWAC Cl 423

Tun NOKpPbITUS — OCHOBHOE C BbICOKMM cofiepXXaHueMm rpacuta
DNeKTPoA No Ha3HAYEHMNIO XUMUN N MEXaHUYECKUM XapaKTepucTmkam
HannaeneHHoro metanna 6nmsok kK EWAC Cl 421. Ero otnnumtensHom
0COBEHHOCTbLIO ABNAETCHA TO, UTO CTEPXEeHb NpeacTaBnseT cobori
HUKeNeBbI MPYTOK, 3aKMIOYEHHbIN B CTaslbHYtO 060/T04KY.
Bnaropaps aTomy anektpoa o6nagaeT Be/IMKONENHbIMU CBapOYHO-
TEXHONTOrMYECKUMUN XapaKTePUCTUKaMK, @ CBapKy MOXHO

BbINOMHATL Ha 60/1ee BbICOKMX ToKax. LLIBbI, BbINOMHEHHbIE
[aHHbIMU 371eKTpoAaMu, 061aaatoT BbICOKOW COMPOTUBNAEMOCTBIO
pacTarvBaloLmnM HanpsXXeHUaM B COYeTaHn C 4OCTaTOYHO

BbICOKOU MPOYHOCTbIO, YTO MO3BO/ISET UCMOMNBb30BaTb UX A1 CBAPKU
BbICOKOHArpy>eHHbIX getanein 60bLUOM TONWMNHBI U 3aLeMIeHHbIX
COeAMHEHWUI C OrpaHNYeHHON NOABUXHOCTBIO KPOMOK. [laHHyto
MapKy 3M1EeKTPOAOB TakXe PpeKOMeHAyeTCA NPUMEHATL ANs CBapKu
Pa3HOTOMLMHHBIX AeTanen n CBapku YyryHa co ctanbio. Banuku
HannaBASATb TO/IbKO B MPOAO/IbHOM HanpaBfieHun 6e3 konebaHuii
3NeKTpoAa yyacTkamu AnvHoi He 6onee 50 mm. HemepgneHHo nocne
CBapKM BaMK PEKOMEHAYeTCsl MPOKOBaTb, MOKa HamnnaB/eHHbI
MeTasn MMeeT TyCKMO-KpacHbIi uBeT. OxnaxaaTb MakCMManbHO
MeaneHHo. Cneaytowmii Banimk MOXHO HanaB/isaTb TO/TbKO

nocne Toro, Kak usgenue ocTbiNo Ao TeMnepaTypbl Hxe 65°C.
HannaBneHHbIn MmeTann o6nagaeT BbICOKMMU MPOYHOCTHbLIMU
XapakKTepuCTMKaMu, YTo NO3BOMAET NPUMEHATb €ro ANns CBapku
TSXKEN0 Harpy>XeHHbIX U3Aenuii U3 YyryHa, a Takke B 60/bLUMHCTBE
cnyyaeB NPUMEHATb UX ANst CBapKW YyryHOB CO cTarnbio. B oco6o
CMOXHbIX Cy4asx CBapKW YyryHa co CTasibio, HanpuMmep ecnv
CBapHOM LLOB CO3aeT KOPCETHbIE CKMMAtOLLMEe HanpsiXkeHUs, AaHHble
3M1eKTPOoAbl MPUMEHSIIOT AN HannaBky 6yhepHOro C/10st Ha YyryH (He
MeHee ABYX C/0eB) C nocneaytoLLleli NpUBapKon K HamnnaBneHHON
MNOBEPXHOCTU CTanbHOW AeTanu anektpogamu mapkn EWAC ST 202 NT.
Tok: ™ /=(+)

[NpocTpaHCTBEHHbIE NOMOXeHUs nNpu ceapke: 1, 2, 3, 4, 6
HanpsxeHune xonoctoro xoaga: 70 B

[octynHble gnsa 3akasa avameTpsbl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 100-140°C, 2 vaca

TY 25.93.15-338-
55224353-2024

EN ISO 1071
E C NiFe-Cl

AWS A5.15:
ENiFe-Cl

HAKC: @ 4,0 mm

Si
Mn
Ni
Fe

1,20

2,70

1,40

55,0
ocTanbHoe

o, 500 MrMa
TBepaoctb 160-210 HB

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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6 CBapouHble MaTepuanbi AN CBapkKu YyryHa.

TUNUYHbIE XapaKTEePUCTUKMN

Knaccudmkaumm HannaBfeHHOro MeTanna
Mapka, TMn HanosiHUTens, onucaHne P
il Ceafetefplan bl Xumuueckuii MexaHuueckue
coctaB , % cBoWcTBa
TERRA Cl 94 He knaccndumumpoBanbl | C 1,00 o, 360 MTla
Mn 0,50 | TBeppocTb V180 HB
Tun NOKpbITUS — OCHOBHOE C BbICOKMM cofilepXXaHueMm rpacuta Si 050
DNeKTpopa C CepPAEYHUKOM U3 XEeNe3HO-HUKENEeBOro CrnaBsa, Ni 4’7 0
npefHasHaYeHHbIV 4719 CBapKWU Ha MOCTOSIHHOM TOKe NMPSMOit cu 5 2’0

NONSIPHOCTU N NepeMeHHOM Toke. OCHOBHOE Ha3HayYeHne — PEMOHT
NUTERHbIX AeEeKTOB, TaKNX KakK ra3oBble NosoCTH, yCcaaouHble
PaKOBWHbI, HEMPOMBbLI U T.M., @ TakXe ANs UCnpaBneHns
norpeLuHocTen o6paboTKMN U HapaLLMBAHUS U3HOLLEHHbIX Y4aCTKOB
UYTYHHbIX feTanen, Kotopble B NOC/eACTBMM OyayT NoABepraTbCs
MexaHunyeckor obpaboTke.

Tok: ™ /=(-)

[pocTpaHCTBEHHbIE NOMIOXEHWA Npu cBapke: 1, 2, 3

HanpsxeHune xonoctoro xoaa: 70 B

[ocTtynHble ona 3akasa anameTpsbl: 2,5; 3,15 1 4,0 mm

Pexxumbl npokanku: 180-220°C, 2 yaca

Fe ocrtanbHoe

6.2. [POBOIOKM CM/IOLLHOIO CEYEHUA ANA AYrOBOW CBAPKU YYryHOB MN/IaBSALUMMCSH 3/1IEKTPOAOM B 3aLLMTHbIX ra3ax.

TunuyHbie MexaHu4yeckue

Knaccudumkauum Xumuueckuii coctaB 3aWmTHbIA -
Mapka, onucaHue o CBOWCTBA HannaB/MeHHOro

n ogo6peHus NPOBONOKM, % ras

meTtanna
Unir GS DI-5 He knaccudpmumposaHa | C 0,08 | 11 (100%Ar) o, 600 Mrla
Si 0,10 & 10%

[poBO/OKa CMNMOLWHOIro CeYEeHUS Ha Mn 0.90
OCHOBE Xe/le3HO-HMKENEeBOoro crniaea, Ni 5,8 0
npeaHasHayeHHas ANa CBapKu, PEMOHTA Fo oCTaNbHO®

1 3aBapku AedeKToB Kak B CTaHOapTHOM
aproHoBoW cmecn M21, Tak U B UNCTOM aproHe
11 usgenuii s ceporo, BbICOKOMPOYHOIO U
KOBKOIO YyryHa, a TakXe CBapKM YyryHa co
cTanbto. HannaenexHblin metann obnagaet
BbICOKOI MPOYHOCTbLIO, CTOMKOCTLIO K FOPSYNM
TPeLwmnHaM 1 Manoi 4yBCTBUTENbHOCTbLIO K
3arpasHeHuam. Takxe, kak anektpoabl EWAC CI
4211 EWAC Cl 423, npoBonoka npumeHsieTcs
0151 CBAPKMN KOBKMX U BbICOKOMPOYHbIX YyTryHOB,
n3gennin, paGoTaroLLMX NPU BbICOKUX HArpy3Kax,
MHOIOMPOXOAHOM CBapKM B pasaesnky

6OMbLUNX TONLWMH, @ HAN/TaBNEHHbIV MeTann
TaKXe 1erko MexaHm4yeckn obpabaTbiBaem.
[poBonoOKa OTIMYaeTCs rnagkom
NOBEPXHOCTbIO, O6ecneyYrBatoLLei ee NNaBHyo
PaBHOMEPHYIO NoAady 1 CTPYMHbIM NepeHoCcoM
npUCcagoYHoro Matepuana ¢ MMHUMabHbIM
pas6pbi3rnBaHnem. NponsBoanTenbHOCTbL
Han/1aBKW NPOBOOKOM NPUMEPHO B ABa pasa
BbILe, YEM Y MOKPbITbIX 3/1€KTPOAOB, Npu

3TOM BbILLE BbIXOA, HannaBneHHOro MeTtanna

Ha eAWHMLY MacCbl CBApOYHOro MaTepuana
(Y97% npotue ~“70% y anekTpoaos). bnarogaps
3TOMY CKOPOCTb CBAPKMN 3HAYUTENBHO BhblLLE,
4YTO NO3BONSET BbINO/HATbL CBapKy C MEHbLUMM
yaenbHbIM TENOBNOXEHNEM, YTO BECbMA
XenaTtesibHO Npu cBapke yyryHa. CBapky
pekoMeHayeTCst BbINOMHATL Ha 060PYA0BaHMMN,
noaaepxvBatowem pexunm MIG-puls. Pabounii
navanasoH TokoB cocTtaBnseT 180...200 A, a
pekoMeHayeMmblli pacxop 3almTHoro rasa 15-20
N/MUH.

[ocTtynHble aonsa 3akasa avameTpebl: 1,14 mm

120 CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA



7 CBapO‘-IHbIe MaTepuanbl Ha OCHOB€e a/lloOMUHUEBDbIX CrN/1aBOB.

7. I'Iposonomn cn/1oWHOro ce4vyeHuna ansa ﬂerBOﬁ CBapPKM/ B 3alllUTHbBIX rasax naaBALWMMCA 3/1€eKTPOAOM Ha OCHOBe

antoMUHUEBDLIX CN/1aBOB.

o
b
[vs]

Mapka, onucaHue

Knaccudmkauumm
n ogo6peHus

Xumuyeckuii coctaB
NpPoBONOKM, %

3almnTHbIA
ras

Tunu4yHble MexaHu4eckme
CBOWCTBA HannaB/IeHHOro
meTanna

OK AlumaRod 1070

[NpoBonoka, NpeAHa3HayYeHHas /15 CBapku
V3AENNA U3 TEXHUYECKN YUCTOrO antoMUHUSA, K
KOTOPbIM NpeabaBAsIOTCS XecTkne TpeboBaHns

MO CTOMKOCTU K 3PO3UW NMPU KOHTAKTE C XUMUYECKU
arpeccvBHbIMU cpegamu. HannaeneHHbIn MeTanna He
CK/TOHEH K KOPPO3MOHHOMY pacTpeCcKUBaHuIO Nnog
Hanps>XeHneM npy TemnepaTtypax aKcryataumm
Bbilwe 65°C, o6nagaeT 4OCTaTOYHO BbICOKMMU
nnacTM4ecKMmMm CBOMCTBaMM, MO3BOMAIOLLIMMU
BbINOMHATE MPOKaTKy U (DOPMOBKY, a TakxXe
BbINOMTHATE aHOAMPOBAHWE U3AENNIA NOCe CBAPKM.
[aHHasi npoBo/ioka Takxke NpuMeHnuma Ans CBapku
cnnaBoB 3XXX rpynnbl Tuna AMuy 1 5XXX rpynnbl ¢
cogepxaHnem marnusa go 1,5%, korga gonyckaetcs
6onee HM3Kasi MPOYHOCTb CBApPHOIO LUBE, YeM

Yy OCHOBHOro meTanna. CBapky pekoMmeHayeTcs
BbINO/HATL Ha 060PYAOBaHUN, NOAAEPXKMBAIOLLEM
pexum MIG-puls, oco6eHHO Ans TOAWMH 0 4 MM.
Bbinyckaemble gnameTpbl: 1,2 1 1,6 Mm

ENISO 18273:
S AI1070 (Al 99,7)

AWS A5.10: ER1070

Al min 99,70

11 (Ar 100%)
I3 (Ar + 5..95% He)

o, 35Mra
o, 75Mrlla
& 33%

OK AlumaRod 4043

3710 Hanbosnee yHBepcanbHas 1 LLMPOKO
npMMeHaeMas cBapoYHasi MPOBOJIOKA, KOTOPYIO
yallle BCero ncrnonb3ytoT Anga nsgenuin ns Al-Mg-Si
cnnasoB 6XXX rpynmbl (@Bnanei) ¢ cyMMapHbIM
cofep>XXaHneMm NernpyoLLmnx sneMeHToB o 2%,
Takmx kak A131, Al 33, 6061-T4/T6, 6063-T4 n

MM aHanornyHelx, a Takxe ceapusaembix Al-Cu
cnnaBoB 2XXX rpynnbl (Atopaneil, He cogepXxaLumnx
Mg B KauecTBe neruvpytoLlern 4o6aBKM), Taknx

kak A1, 418, 2014-T6 n um aHanornyHbeix. JaHHyo
MPOBOIOKY TaKXXe MOXHO UCNONb30BaTh A4
pPeMoHTa nsgenuin ns nuteiiHbix Al-Si cnnasos,

He copgepxalmx Cu B KadecTBe nernpyioLlei
no6asku, ceapku Al-Mg cnnasoB (MarHanen)
5XXX rpynnbl ¢ cogepxaHvem Mg o 2,7% u
Al-Mn cnnaBoB 3XXX rpynnbl, €C/v K CBapHbIM
COeANHEHVAM He NPeabsaBAOTCHA BbICOKMX
TpeboBaHWI K X M1aCTUYECKUM XapaKTepuUCTUKaM,
cBapuBaemMmbix Al-Zn cninaBoB 7XXX rpynnebl,

Korga TpeboBaHus K MPOYHOCTM CBAPHOIO LLBA
ABNSAOTCS BTOPUYHBIMK, @ TaKXe AN MHOMMX
coyeTaHui pa3HOPOAHbIX aNtOMUHUEBbLIX CM/1aBOB.
OpHako, 13-3a BO3MOXHOCTM 06pa3oBaH1A B LUBE
XPYNKOro cunnumaa MarHus, AaHHyo NPOBOIOKY
He peKoOMeHAyeTCa NPUMEHATb ANa ceapku Al-

Mg cnnasoB 5XXX rpynnbl ¢ 6051€€ BbICOKUM
coaep>xaHnem MarHus. Beicokoe cogepxaHune
KPEMHUS B MPOBO/IOKE 06ecneymBaeT XOpoLUyo
CMayMBaEeMOCTb CBapvBaeMbIX KPOMOK, MO3BONSS
MONy4YnTb MNaBHbIA Nepexo OT LWBa K OCHOBHOMY
MeTanay v rnagkyto 61ecTsLLyo NOBEPXHOCTb. [pun
3TOM HannaB/IeHHbI MeTann ob61agaeT OT/IMYHON
KOPPO3MOHHOWM CTOMKOCTbIO, HE CKMTOHEH K
06pa30BaHUIO FOPAYMX TPELUMH 1 OXPYMUYMBAHWIO C
NOCNEeAYIOWMM KOPPO3NOHHBLIM pacTpecknBaHUeM
MOA Hanps>XeHeM npu TemnepaTtypax
akcnnyaTauum Beiwe 65°C. Usgenus, onsa ceapku
KOTOPbIX MPYMEHANack AaHHasa NPOBOOKa, He
noanexart nocnepyowemMy aHoagMPOBaHUIO N3-3a
Pa3HOCTK MOsTyHaeMblX LIBETOB Ha OCHOBHOM U
HannaBneHHoM MeTanne. CBapKy pekoMeHayeTcs
BbINO/HATL Ha 060PYAOBaHWW, MOAAEPXNBAIOLLEM
pexum MIG-puls, 0co6eHHO An1a TOAWMH A0 4 MM.
HoctynHble anga 3akasa guameTpebl: 1,0; 1,2 1 1,6 mm

TY 25.93.15-332-
55224353-2024

EN ISO 18273:
S Al 4043 (AISi5)

AWS A5.10: ER4043

HAKC: @ 1,2;1,6 mm

Al OCHOBa
Si 4,50-6,00

11 (Ar 100%)
I3 (Ar + 5..95% He)

o, 55Mrla
o, 124 MMa
5 18%

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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7 CBapO‘-IHbIe MaTepuanbl Ha OCHOBEe a/lloOMUHUEBDbIX CrN/1aBOB.

Mapka, onucaHue

Knaccudmkauum
n ofgo6peHus

Xumunueckum coctas
NpPoBONOKM, %

3alWuTHbIR
ras

Tunu4yHble MexaHu4eckue
CBOWCTBA HannaB/I€HHOro
metanna

OK AlumaRod 4047

[NpoBonoka, pekomeHayemasa Ansa ncnpasneHns
neekToB 1 CBapKW U3AE/NI N3 CBapUMBaEMbIX
nutelinbix Al-Si, Al-Si-Mg n Al-Si-Cu cnnaBoB ¢
copepxaHmeM kpemHus ot 4,5 0o 13,5%. Ee takke
PEKOMEHAYIOT MPUMEHSTb /15 CBAPKM CraBoB
6XXX rpynnbl ¢ CyMMapHbIM COAeP>XXaHneM
nernpytoLumx o 2%, ceapmBaemblx mapok Al-Cu
cnnaBoB 2XXX rpynnbl (Aopaneil, He cogep xaLumx
Mg), Al-Mg cnnaBoB (MarHaneit) 5XXX rpynnbl ¢
copepxaHuem Mg o 2,7%, Al-Zn cnnaBoB 7XXX
rpynnbl, Koraa Tpe6oBaHNsA K MPOYHOCTH CBApPHOrO
LwBa ABNATCS BTOPUYHbIMUY, Al-Si-Cu nUTEHbIX
CMnNaBoB C APYrMMU antOMUHUEBBIMY CrlaBamu

v ap. Bonee Bbicokoe, yem y OK Autrod 4043,
cofepXaHne KpeMHMA NO3BONAET NONYUNTb
MWHUMAaJTbHYIO U3 BCEX a/TIlOMUHUEBbLIX CBAPOYHbIX
maTepvanoB TemnepaTtypy Kpucranamsauum
HannaBNeHHOro MeTasia u Hanbonee BbICOKYHO
€ro XnaKoTeKy4ecTb, obecneunsasi XOPOoLLYo
CMa4MBaeMOCTb CBapMBaEMbIX KPOMOK, (hopMUpyst
NnaBHbIA Nepexopa OT LUBa K OCHOBHOMY MeTanny

1 rnagKkyto 61ecTsLLyo NOBEPXHOCTb, a Takxke
MWHUMarbHbIe CBapOYHble Aedhopmaumn.
HannaeneHHbIn MeTann o6nagaeT oTIMYHOM
KOPPO3NOHHOW CTOMKOCTbIO, HE CK/TOHEH K
06pa30BaHNI0 FOPSYNX TPELLUMH M OXPYNUYMBAHWIO C
nocneayoLM KOPPO3NOHHbLIM PacTpecKnBaHneM
noga Hanps>XeHWeM Npu TemnepaTtypax
akcnnyaTtaumm Belwe 65°C. OgHako, nsgenus, ons
CBapPKM KOTOPbIX NMPUMEHSAIAaCb AaHHasA NPOBO/IOKa,
He nognexar nocneayoLemMy aHoaMpoOBaHUIO N3-
3a Pa3HOCTM MOoJlyYaeMbIX LIBETOB Ha OCHOBHOM U
HannaeneHHoM metanne. CBapky pekomeHayeTcs
BbINO/IHATbL Ha 060PYAOBaHNM, NOAAEPXKMBAIOLLEM
pexum MIG-puls.

[ocTynHble ansa 3akasa gnametpbl: 1,0 n 1,2 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, 55Mrlla
o, 185 Mrla
5 12%

OK AlumaRod 5554

[NpoBonoka B OCHOBHOM NnpeaHasHayeHa Ans
cBapku nsgenuin ns Al-Mg cnnasoB (MarHanei)
5EXXX rpynnbl ¢ coagepxxaHnem Mg ot 2,2 o

3,0% tvna AMr 2,5, 5454, 5052, 5652 n um
aHanorunyHbIx, Al-Mn cnnaBoB, AONOAHUTENBHO
nernpoBaHHbIx okoro 1% Mg Tvna 3004. Mpwu

3TOM HannaBNeHHbI MeTann o6n1afaeT OT/IMYHOM
KOPPO3NOHHOW CTOMKOCTBIO, HE CK/TOHEH K
OXPYN4YMBAHUIO C NOCNEAYIOLLIMM KOPPO3UOHHBLIM
pacTpeckMBaHMeM Mo HaNpPsHKEHWEM Npu
Temnepartypax akcnnyaTtauum Beiwe 65°C. JaHHyto
NPOBOJIOKY TaKXXe MOXHO MPUMEHSITb /191 CBapKK
¢ Al-Mg-Si cnnaBoB 6XXX rpynnbl (@aBranei) 6XXX
rpynnbl, Koraa usgenve Heo6xoamMMo NoaBepraTb
aHoaupoBaHuio. [laHHas NpoBosioka Noyynna
LLIMPOKOE pacrnpoCcTpaHeHWe B NPOU3BOACTBE
TEN006MEHHOro 060pyAOBaHNA, EMKOCTEN ANg
XPaHEHM XUMMKATOB 1 aBTOMOOUNIECTPOEHUN.
OpHako, Npu cBapKe Hafo YUYnUTbIBaTb MNOBbILLEHHYO
CK/IOHHOCTb 3TOrO CrfiaBa K 06pa30BaHMIo ropsiymX
TpeLmH. CBapKy pekoMeHayeTCs BbINOMHATL Ha
o6opyaoBaHuY, NoaaepXmBatoLLem pexmm MIG-
puls, oco6eHHO AN TONWMH A0 4 MM.

[ocTtynHble ans 3akasa guameTpbl: 1,2 1 1,6 Mm

TY 25.93.15-331-
55224353-2024

EN ISO 18273:
S Al 5554
(AlMg2,7Mn)

AWS A5.10: ER5554

Al OCHOBaA
Mg 2,40-3,00
Mn 0,50-1,00
Ti 0,05-0,20
0,05-0,20

HAKC: © 1,6 mm

11 (Ar 100%)
I3 (Ar + 5..95% He)

o, 110 MMa
o, 230Mra
& 17%

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




7 CBapO‘-IHbIe MaTepuanbl Ha OCHOB€e a/lloOMUHUEBDbIX CrN/1aBOB.

o
b
[vs]

Mapka, onucaHue

Knaccudumkauum
n ofgo6peHus

Xumunueckum coctas
NPoOBONOKM, %

3alWunTHbI
ras

TunuyHbIe MexaHnveckne
CBOWCTBA Han/aBfeHHOro

MeTanna

OK AlumaRod 5356

Hanbonee pacnpocTtpaHeHHas NpoBosioka Ans
CBapKW U3AeNWii N3 aNtoMUHNEBO-MarHUEBbIX
cnnaBoB 5XXX rpynnbl ¢ cogep>kaHuem MarHus
oT 3 0o 5%, Taknx kak AMr4, 5086-H32 n nm
aHanoruyHblx, ansa usgenuvii ns Al-Mg-Si cnnasos
6XXX rpynnel Tuina AA31, AA33, 6060/6063,
6005, 6201 1 UM aHanorM4YHbIX, padoTaloLLMX NpU
3HAYNTENbHbIX CTAaTUYECKNX N 3HAKOMEPEMEHHbIX
Harpyskax, a Takxxe cBapvBaeMbix Al-Zn cnnaBoB
7XXX rpynnbl, Takux kak 1915, 7005-T6/T63, 7039-
T64 1 M aHanorMYHbIX, NOKasbliBas NPy 3TOM
[0CTaTOYHO BbICOKME MPOYHOCTHbIE U N1acTUYecKne
XapaKTepucTMKn. HannaesneHHbIn metann
o6nagaeT OTHOCUTENBHO BbICOKOW, HO He BCeraa
[OCTaTOYHOM MPOYHOCTBLIO. [103TOMY MPUMEHSATL
€ro /15 CBapKu OTBETCTBEHHbIX KOHCTPYKLIMA U3
CcnnaBoB c 6o/ee BbICOKUM copepxxaHnem Mg,
NnoABEPXEHHbIX MPeaesbHbIM Harpy3kam, He
pekomeHayeTcs. HannaBneHHbI MeTann Takxe
OT/INYAIOTCS, XOPOLLEN KOPPO3UOHHOWM CTOMKOCTbLIO
1 UMEIOT LIBET MAEHTUYHBIA OCHOBHOMY MeTanny
npwv aHoampoBaHum. OgHaKo, MeTan CKIOHEH K
OXPYN4YMBAHWIO 1 NOCNEeAYyOLWEMY KOPPO3NOHHOMY
pPacTPeCcKMBaHMWIO NOA HaNPsS>XKEHWEM NpK
Temnepartypax Bbiwe 65°C, noatomy criegyet
Yy4YUTbIBaTb TEMNEPATYPY SKCM/lyataumm usgenus.
Ee TakXXe MOXXHO NPUMEHSTb A8 CBapKK paaa
COeaMHEHWI U3 Pa3HOPOAHbIX aNtOMUHNEBBIX
cnnaBoB. CBapKy PeKOMeHAyeTCs BbINOMHATL Ha
o6opyaoBaHuu, nogaepXxmsatoLem pexvm MIG-
puls, oco6eHHO ANs TONWMH A0 4 MM.

[octynHble ansg 3akasa gnametpbl: 1,0; 1,2 1 1,6 mm

TY 25.93.15-330-
55224353-2024

EN ISO 18273:
S Al 5356
(AIMg5Cr(A))

AWS A5.10: ER5356

HAKC: @ 1,6 mm

Al OCHOBa
Mg 4,50-5,50
Mn 0,05-0,20
Ti 0,06-0,20
Cr 0,05-0,20

11 (Ar 100%)
I3 (Ar + 5..95% He)

o. 2110 MMNa
o >235MMla
& >17%

OK AlumaRod 5183

[NpoBonoka, pekomeHayemasa Ans ceapku

vsgenuii n3 Al-Mg cnnaBoB € cogep>aHuem
Maruus 0o 5,5% tmna AMr4.5, AMr5, 5083-0 n
OPYrvX BbICOKOMPOYHbIX a/TlOMUHUEBO-MarHUEBbIX
cnnaBoB 5XXX rpynnbl, KOraa K HannaBneHHoMy
MeTany NpeabsBAsioTC BbICOKME TpeB6oBaHWA

Nno NPOYHOCTU, MNACTUHHOCTH, YAAPHON BA3KOCTU

1 KOPPO3MOHHOM CTOMKOCTN B MOPCKOW BOAE U
NPV KOHTaKTe C XMMUYECKN aKTUBHOM aTMOChepori.
[aHHy0 MPOBOIOKY TakXe MPUMEHSIIOT ANs
cBapuBaeMmbix Al-Zn cnnaBoB 7XXX rpynnebl,

Takux Kak 1915, 7005-T6/T63, 7039-T64 1 um
aHaNIorMyHbIX, NOKasblBas MPU 3STOM HECKONBKO
60nee BbICOKMNE MPOYHOCTHbIE XapaKTEPUCTUKM

B cpaBHeHuu ¢ npoBonokoit OK AlumaRod

5356. [laHHas NpoBO/I0Ka Nosyyumna LWMpoKoe
pacnpocTpaHeHne B CyAo- 1 aBTOMOOUNECTPOEHUN,
cocynoB, pabGoTaloLLmx Noa AaBNeHVEM,
NPOV3BOACTBE KPUOrEHHOO 060PYAOBaHNS,
CBOAOB KPbILL €EMKOCTEN /151 XPaHEHNS CKUKEHHOTO
NPYPOAHOrO rasa, 31eMeHToB O PLLUOPHBIX
KOHCTPYKUMIA M MHOTUX APYrix oTpacnsax. OaHako,
ee He peKoMeHAyeTCa NPUMEHATb AN CBapKu
V30EeNNiA SKCNTYaTUPYIOLLMXCS MPKU TeMnepaTtypax
Bbilwe 65°C, T.K. Npu 60n1ee BbICOKNX TEMMepaTypax
CBAPHOW LLOB CK/TOHEH K OXPYMYMBaHUIO 1
nocneaytoLeMy KOpPO3MOHHOMY PacTPECKUBaHUIO
noga HanpsikeHvneM. Ee Takxke MOXHO MCNob30BaTb
ANA CBapKW antoMUHNEBO-MarHNEBO-KPEMHUEBbIX
cnnaBoB 6XXX rpynnbl Tvna AA31, AA33, EN AW
6060/6063, 6005, 6201 1 UM aHaNOrn4YHbIX, Koraa
K CBapHbIM LLBaM NpeabsaBASIOTCS NOBbILIEHHbIE
TPe60oBaHNA K MPOYHOCTU N NNACTUYHOCTK, @ TaKXe
ON9 CBapKKW psiga coeMHEHUA U3 pasHOPOAHbIX
anoMUHNEBbIX cnnaBoB. CBapKy pekomMeHayeTcs
BbINO/IHATL Ha 060PYAOBaHNM, NOAAEPXKMBAIOLLEM
pexum MIG-puls, oco6eHHO Ans TOAWMH A0 4 MM.
[ocTtynHble ans 3akasa gvameTpbl: 1,2 1 1,6 Mm

EN ISO 18273:
S AI5183
(AIMg4,5Mn0,7(A))

AWS A5.10: ER5183

Al OCHOBaA
Mg 4,30-5,20
Mn 0,50-1,00
Cr 0,05-0,20

11 (Ar 100%)
I3 (Ar + 5..95% He)

o, >125Mra

o, >275MMa

& >17%

KCV:

13 Ox/cm? npu +20°C

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN

123



124

7 CBapO‘-IHbIe MaTepuanbl Ha OCHOBEe a/lloOMUHUEBDbIX CrN/1aBOB.

Mapka, onucaHue

Knaccudmkauum
n ofgo6peHus

Xumunueckum coctas
NpPoBONOKM, %

3alWuTHbIR
ras

Tunu4yHble MexaHu4eckue
CBOWCTBA HannaB/I€HHOro

metanna
OK AlumaRod 18.22 [OCT 7871-75: Al ocHoBa | 11 (Ar100%) o, 160 Mla
MDOBOMOKA. BLINYCKAEMas ClELIANLHO LS CBAMr61 (ycnosHo) Mg 5,50-6,20 |12 (He 100%) o, 330 Mra
P » BEITY H n Mn 0,80-0,90 |13 (Ar+5..95% He) | 6 25%
HY>A pbiHKOB cTpaH CHIT, no xuMmnyeckomy 5 cv:
cocTtaBy cooTBeTCTByeT npoBosioke CBAMr61 Z.r 0,08-01 KCV:
Ti 0,02-0,20 33 [x/cm? npu +20°C

W NpefHasHayeHa /19 CBapKu U3aenuii ns
BbICOKOMPOYHbIX aNtOMUHUEBO-MarHMEBbIX
cnnasoB Tuna AMr6. JlermpoBaHue cnnasa
He6O0NbLUNM KOMYECTBOM ZI U3MENbYaeT 3epHO,
CHMXasi CKNIOHHOCTb Harn/1aBfIeHHOro MeTanna

K 06pa30BaHUIo ropAYnX TpeLmH. Ee MoxHo
MCMNONb30BaTh A8 CBApPKX APYrux cnnaBos SXXX
rpynnbl, @ Takxke cniaBoB 6XXX rpynnbl cMCTEMbI
AlMgSiCu u AISiIIMgMn v cBapvBaeMbIx CriaBoB
7XXX rpynnbl cuctembl AlZnMg tvna AlZn4.5Mgf,
KOra OCHOBHbIM TPeGOBaHWEM K CBapHOMY

LLIBY SIB/IAETCS €ro BbICOKas NPOYHOCTL. CBapKy
peKoOMeHAyeTCs BbINOMHATL Ha 060pPyAOBaHNM,
nopaepxusatoLem pexunm MIG-puls, ocobeHHo ans
TONALWMH A0 4 MM.

[ocTynHble ons 3akasa gnameTpsbl: 1,2 Mm

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




7 CBapO‘-IHbIe MaTepuanbl Ha OCHOB€e a/lloOMUHUEBDbIX CrN/1aBOB.

o
b
[vs]

7.2. I'Ipy'rKu cn/lIoWHOro cevyeHna gnq ﬂerBOVI CBApPKM B 3allUTHbIX rasax Hen1aBALWMMCA 3/1IeKTpoAOM Ha OCHOBE

antoMUHUEBDLIX CN/1aBOB.

Mapka, onucaHue

Knaccudmkauum
n ogo6peHus

Xumunueckmin
cocTaB NpyTKa, %

TunU4YHbIE MexaHU4Yeckue
CBOWCTBA Han/1aBNeHHOro
meTanna

Tigrod 1070

MNpyTOK, NpeaHasHayYeHHbIM 49 CBapKW U334 U3 XUMUYECKN YNCTOrO
antoMMHUSA, K KOTOPbIM NPeabsBAAIOTCS XXeCTKNe TpeboBaHUsA No CTOMKOCTH
K 3pO3UM MPU KOHTAKTE C XUMUYECKM arpeccnBHbIMU Cpedamu, TakuMm Kak
KOHLIEHTPUPOBaHHasA a30THast KMCnoTa. HannaBneHHbli MeTans He CKIOHEeH
K KOPPO3MOHHOMY PacTPeCKMBaHWIO MOA HanpsXXeHeM rnpu Temnepatypax
aKcnnyataumm Bolwe 65°C, o6nagaeT o4eHb BbICOKMMU N1acTMYeCcKuMm
XapakTepucTMkamu, No3BOSIOLLMMUN BbIMNOMHATL MPOKAaTKy U (DOPMOBKY,

a TakXke BbINOMHATb aHOAMPOBaHWE U3aennii nocne ceapku. JaHHas
NPOBOJIOKa TakXXe NpUMeHMMa 4151 CBapku cniaBoB 3XXX rpynnbl TMna
AMu 1 5XXX rpynnbl ¢ cogep>xaHvem MarHus o 1,5%, korga gonyckaercs
6oree HM3Kas MPOYHOCTb CBApPHOIO LWBE, YeM Y OCHOBHOIO MeTasisa.
[octynHble ans 3akasa gnametpsbl: 2,4; 3,2 1 4,0 mm

TY 25.93.15-358-
55224353-2025

EN ISO 18273:
S AI1070 (Al 99,7)

AWS A5.10: R1070

HAKC: @ 2,4; 3,2 mm

Al min 99,70

o, 35Mrla
o, 75Mrla
& 33%

OK Tigrod 4043

310 Hanbonee yHMBEpPCanbHbIi NPYTOK, MPUMEHSIEMBIA A1 CBAPKU
V34NN N3 Pas/IMYHbIX alIlOMVHUEBBIX CM/IAaBOB M UX coveTaHuin. [JaHHyto
MapKy NpPyTKOB Hanbonee 4yacTo NCNonb3ykoT Anga ceapku Al-Mg-Si cnnasos
6XXX rpynnbl (aBrane) ¢ cyMMapHbIM COAEPXXaHNEM NIErnpyoLLIMX
3N1EMEHTOB [0 2%, Takmx kak A31, Al 33, 6061-T4/T6, 6063-T4 1 um
aHanornyHbIx, a Takke csapusaembix Al-Cu cninasoB 2XXX rpynnbi
(ntopaneit, He copgep>alumx Mg B kadecTBe nernpytoLen o6aBKu), Taknx
kak [1, 018, 2014-T6 1 um aHanornyHbIx. [JaHHyto MapKy NpyTKOB Takxe
MOXHO MCMO/b30BaTb AN PEMOHTa U3Aenunin us nuteliHbix Al-Si cnnasos,
He copepxalumx Cu B kavecTBe nerupytolleit fobaBku, ceapku Al-Mg
cnnasoB (MarHanei) 5XXX rpynnel ¢ cogepxanHnem Mg o 2,5% n Al-Mn
cnnaBoB 3XXX rpynnbl, €Cn K CBapHbIM COeANHEHNSAM He NPeabABNATCA
BbICOKNX TPEOOBaHWI K UX M/1aCTUYECKMM XapaKTepucTnkam, CBapmBaeMbIxX
Al-Zn cnnaBoB 7XXX rpynnbl, Korga Tpe6oBaHNs K MPOYHOCTU CBapHOrO
LBa ABNAIOTCA BTOPUYHBIMU, @ TAKXKE A1 MHOTMX COMETaHWU Pa3HOPOAHbIX
anoMrHNeBbIX crnaBoB. OAHaKo, N3-3a BO3MOXHOCTU 06pa3oBaHng B LUBE
XPYMNKOro CUAMLmMAa MarHus, AaHHbIe MPYTKU HE PeKOMEeHAyeTCA NPUMEHATb
ans ceapku Al-Mg cnnaBoB 5XXX rpynnbl ¢ 601ee BbICOKUM COAep>KaHEM
MarHus. Beicokoe cogepxXaHne KpeMHUS B MPOBO/IOKe obecrneynsaeT
XOPOLLYIO CMayMBaeMOCTb CBapnBaeMbIX KPOMOK, MO3BO/IASA NOMAY4YUTb
nnaBHbIN Nepexop OT LWBa K OCHOBHOMY MeTas/ly 1 rnaakyto 61ecTaLyto
NoBEPXHOCTb. MpY 3TOM HannaBNeHHbIA MeTann o6nagaeT OT/IMYHOM
KOPPO3MOHHOW CTOMKOCTBIO, HE CKTOHEH K 06Pa30BaHMIo ropaYvmnx TpeLLmH
1N OXPYMYUBaHWMIO C MOCEAYIOLLMM KOPPO3MOHHBIM pacTpeckMBaHWeM nog
HanpsKeHWeM Npu TemnepaTypax akcnayataumm Belwe 65°C. Usgenus,
ON51 CBapKW KOTOPbIX NPUMEHSA/INCL AaHHbIE NMPYTKY, HE nognexar
nocneayoLemMy aHoAMPOBaHUIO U3-3a Pa3HOCTM NOJTyHaeMbIX LIBETOB Ha
OCHOBHOM W Han1aB/I€HHOM MeTanne.

[JoctynHble gng 3akasa gnametpsl: 1,6; 2,0; 2,4; 3,2 1 4,0 mm

TY 1815-210-
55224353-2019

ENISO 18273:
S Al 4043 (AISi5)

AWS A5.10: R4043

HAKC: @ 2,4; 3,2;
4,0 mm

Al OCHOBA
Si 4,50-6,00

o, 55Mrla
o, 124 Mla
&5 18%

OK Tigrod 4047

MpyTkn, pekomeHayeMmble ANst UCNpaBieHnst AeheKTOB 1 CBapKu

vsgenuii n3 ceapuaemblix nuterHblx Al-Si, Al-Si-Mg v Al-Si-Cu cnnasos

C copepxaHneM kpemHus ot 4,5 o 13,5%. Nx Takxe pekoMmeHaytoT
NPUMEHATb 4719 CBapKK crnnaBoB 6XXX rpynbl ¢ CyMMapHbIM COAep)XaHnem
nervpyowmx o 2%, ceapmneaembix Mapok Al-Cu cnnaoB 2XXX rpynnbl
(ntopaneii, He copgepxxalmx Mg), Al-Mg cnnasoB (MarHanei) 5XXX rpynnbl ¢
copepxaHnem Mg go 3%, Al-Zn cnnaBoB 7XXX rpynnbl, korga TpeboBaHus
K MPOYHOCTM CBapHOIo LWBa ABMAOTCA BTOPUYHbIMY, Al-Si-Cu NnnTeiHbIX
CMNNaBoB C APYr1MM atoMMHUEBBIMU CrilaBamu 1 Ap. bonee Bbicokoe, Yyem y
OK Tigrod 4043, cogep>xaHve KpeMHUS MO3BOMAET NONYUUTb MUHUMATbHYIO
13 BCEX aNtOMUHMNEBBIX CBAPOYHbIX MaTeprasnioB TeMnepaTtypy
KpWCTanImM3aumm HannasBneHHoro MeTasnsia n Hambornee BbICOKYIO ero
XMAKOTEKYYeCTb, 06ecrneymBasi XOPOLLYIO CMaYBaeMOCTb CBapUBaEMbIX
KPOMOK, hOPMUPYS MNaBHbI NEPEXOA OT LBa K OCHOBHOMY MeTasny v
rnagKyto 61ecTsLLyIo NOBEPXHOCTb, @ TaKXKE MUHKMasIbHbIE CBAPOYHble
pedopmaumnn. OgHako, Usgenus, Ans CBapky KOTOPbIX MPUMeEHsiNachk
[AaHHasi NPOBO/IOKa, He MoAnexart nocneaytoLeMy aHoAMPOBaHUIO 13-3a
Pa3HOCTU NOJTyYaeMbIX LIBETOB Ha OCHOBHOM W HamiaB/ieHHOM MeTasnse.
MpyTOK 3TOM MapkK Hanbosnee HYacTo NPUMEHATLCS B KaYecTBe Npunos A1s
navku anioMMHUEBbIX Cr1IABOB.

[JoctynHble onsa 3akasa gnametpsl: 1,6; 2,0; 2,4; 3,2 1 4,0 Mm

EN ISO 18273:
S Al 4047 (AISi12)

AWS A5.10: R4047

Al OCHOBaA
Si 11,0-13,0

o, 55MMa
o, 124 MMa
5 12%

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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7 CBapO‘-IHbIe MaTepuanbl Ha OCHOBEe a/lloOMUHUEBDbIX CrN/1aBOB.

Mapka, onucaHue

TunuyHbie MexaHu4eckue
CBOWCTBa HannaBnNeHHOro
MeTanna

Xnmuyeckuii coctaB
npyTka, %

Knaccudmkauum
n ogo6peHus

OK Tigrod 5554

MpyToK, NpegHa3HayYeHHbIn ansa cBapku nagenuii ns Al-Mg-Mn cnnasa
™na EN AW 5454 1 emy aHanornyHbix ¢ cogepxxanvem Mg 2,2-3%, a
TaKXe 1X CBapKu C antoM1HUEBO-MarHMeBO-KPEMHUEBLIMU Cri/laBamu
6XXX rpynnbl Tuna AA31, AA33, EN AW 6060/6063, 6005, 6201 1 um
aHanormnyHblx co cnnasamm 3XXX rpynnbl Tuna AMu. HannaBneHHbIn
MeTas/1 He CKIOHEH K OXPYMYMBAHUIO C NOC/e4YIOLMM KOPPO3UOHHBIM
pacTpeckMBaHWeM Mo Hanps>KeHNeM npu TemnepaTtypax aKCrniyataumm
Bblwe 65°C, o61agaeT BbICOKOV KOPPO3MOHHOM CTOMKOCTLIO U MMEET LUBeT
VOEHTUYHBIE OCHOBHOMY MeTarly Npy aHoAMPOBaHWUK, 6r1aroaapst Yemy
[aHHbIe NMPYTKX NMOMYYUN LMPOKOE PacnpoCcTpaHeHve B MPON3BOACTBE
TENMI006MeHHOro 060pyAOBaHMS, EMKOCTEN /19 XPaHEHUSI XUMUKaTOB

1 aBToMoGunectpoeHnn. OgHako, Npy CBapKe Hafo yuuTbiBaTb
MOBbILLEHHYIO CKIOHHOCTb 3TOrO CriflaBa K 06pas3oBaHMIo ropsiunx
TpewmH. OK Tigrod 5554 Takxe NpuUMeHnMbl Ans COeANHEHUS HEKOTOPbIX
Al-Mn cnnaBoB 3XXX rpynnbl 4ONOMHUTENBHO NermpoBaHHbix ~1% Mg
TMna EN AW 3004.

[ocTynHble ons 3akasa gnameTpsbl: 2,4; 3,2 1 4,0 mm

TY 25.93.15-333-
55224353-2024

Al
Mg
Mn
EN ISO 18273: Ti
S Al 5554
(AIMg2,7Mn)

ocHosa | o, 110 MlMa
2,40-3,00 | o, 230 Mrla
0,50-1,00 | & 17%
0,05-0,20
0,05-0,20

AWS A5.10: R5554

HAKC: © 4,0 mm

OK Tigrod 5356

Hanbonee pacnpocTtpaHeHHas Mapka NpyTKOB A1 CBaPKW U34enui u3
antoMUHNEBO-MarHneBbIX criaBoB S5XXX rpynnbl ¢ cogepXXaHnem marHus
oT 3 00 5%, Taknx kak AMr4, 5086-H32 1 nm aHanormyHbIx, Ana nsgennin
13 Al-Mg-Si cnnasoB 6XXX rpynnbl Tuna A31, A133, 6060/6063, 6005,
6201 1 UM aHaNorMYHbIX, PaGoTalOLLMX MPY 3HAYNTESTIbHBIX CTAaTUYECKMX

1 3HAKOMEePEMEHHbIX Harpy3Kkax, a Takxke cBapvBaembix Al-Zn cnnasos
7XXX rpynnbl, Takux kak 1915, 7005-T6/T63, 7039-T64 1 M aHaNorn4yHbIX,
rnokasblBasi NP1 3TOM AOCTATOYHO BbICOKME MPOYHOCTHbIE U N/lacTU4eckne
XapaKTepUCTUKW. HannaBneHHbI MeTan o6/1agaeT OTHOCUTETbHO
BbICOKOW, HO He BCerga AOCTaTOYHOM MPOYHOCTBLIO. [1oaTomy

NPUMEHATb AaHHbIE NPYTKW O/15 CBAPKN OTBETCTBEHHbBIX KOHCTPRYKLMIA

13 CnnaBoB ¢ 60/1ee BbICOKMM coaepxaHneM Mg, noaBep>KeHHbIX
npeaenbHbIM Harpyskam, He pekoMeHayeTcs. HannaBneHHblin meTann
TaKXe OT/INYaKOTCH, XOPOLLEN KOPPO3NOHHOW CTOMKOCTBIO M UMEIOT

LBET MAEHTUYHbBIA OCHOBHOMY MeTansly npu aHoanpoBaHun. OgHako,
MeTaN CKIOHEH K OXPYMYMBAHUIO 1 NOCNEayIoLLEMY KOPPO3VOHHOMY
pacTpecK1BaHWIo Mo HanpsXXeHeM Npu TemnepaTtypax Boiwe 65°C,
NnoaToMy CrieflyeT yumnTbiBaTb TEMMepaTypy aKcnyataumm nsgenus. Mx
TaKXe MOXHO NPUMEHATb /151 CBapKX psiaa COeANHEHWI U3 Pa3HOPOAHbIX
antoMVHNEBBIX CM/1aBOB.

[octynHble ans 3akasa gnametpsbl: 1,6; 2,0; 2,4; 3,2 1 4,0 Mm

TY 1815-286-
55224353-2022

Al
Mg
Mn
EN ISO 18273: Ti
S Al 5356
(AIMg5Cr(A))

>110 MlMa
>235 Mla
>17%

OCHOBa | O
4,50-5,50 | o
0,05-0,20 | &6
0,06-0,20
0,05-0,20

AWS A5.10: R5356

HAKC: @ 2,4; 3,2;
4,0 MM

OK Tigrod 5183

MpyTKY, NpUMEHAEMbIE AN CBapKW U3AEeNWA U3 aNtOMUHWEBO-MarHMeBo-
MapraHLoBuCTbIX cnnasos Tuna AMr4.5, EN AW 5083 n apyrux
BbICOKOMPOYHbIX a/ItlOMUHMEBO-MarHneBbIx cniaBos SXXX rpynnbl,

Korga K HannaBneHHoOMy MeTan/y NpeabsaBnATCA BbICOKNE TpeboBaHNA
Mo NPOYHOCTU, MIACTUHHOCTU, yAAPHOWN BA3KOCTU N KOPPO3NOHHON
CTOMKOCTW B MOPCKOW BOAE MMM NPU KOHTAKTE C XMMUYECKW aKTUBHOM
aTMocdpepoii. [laHHble MPYTKM NOYyYMN LLMPOKOE pacrnpocTpaHeHne B
Cyno- 1 aBTOMOOWIECTPOEHNN, COCYAOB, paboTaloLLMX NOA AaBNEHNEM,
NPON3BOACTBE KPMOreHHOro 060pPyA0BaHNSA, CBOAOB KPbILL EMKOCTEN
ONA XPaHEHUSA CKUKEHHOMOo NPUPOAHOIo rasa, 3/1eMeHTOB OPLLOPHBLIX
KOHCTPYKLMIA 1 MHOMMX Apyrux oTpacnsax. OgHako, UxX He pekoMeHayeTcs
NPUMEHATb NS CBapKU U3AE/NN SKCN/TyaTUPYIOLLMXCS MpU TeMnepaTypax
Bbille 65°C, T.K. Npu 60nee BbICOKMX TeMnepaTypax HannasneHHbI
MeTasnN CKAOHEH K OXPYMYMBaHMIO 1 NocneytoLemMy KOppo3noHHOMY
pacTpecKnBaHuIoO Noa HanpskeHneMm. VX Takxke MOXHO MCNob3oBaTb ANA
CBapKW antoMMHNEBO-MarHNMEBO-KPEMHUEBLIX criaBoB 6XXX rpynnbl Tuna
A31, AA33, EN AW 6060/6063, 6005, 6201 1 UM aHanornyHbix, Koraa K
CBapHbIM LUBaM NPeabsAB/IAOTCS NOBbILLEHHbIE TPEOOBaHUSA K MPOYHOCTU
M MNAaCTUYHOCTK, @ TaKXKe ANS CBapKW 3TUX CraiaBoB co cniasamm XXX,
3XXX 1 BXXX rpynn.

[JoctynHble gng 3akasa agnametpsl: 1,6; 2,0; 2,4; 3,2 1 4,0 mm

EN ISO 18273
S Al 5183
(AIMg4,5Mn0,7(A))

Al
Mg
Mn
Cr

>125 Mla
>275 Mrla
>17%

OCHOBa | ©
4,30-5,20 | o
0,50-1,00 | &
0,05-0,20
AWS A5.10: R5183

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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7 CBapO‘-IHbIe MaTepuanbl Ha OCHOB€e a/lloOMUHUEBDbIX CrN/1aBOB.

TunuyHbie MexaHu4eckne

Knaccucmkauun XuMuueckuii coctae _
Mapka, onucaHue o CBOWCTBA Harn/iaB/IeHHOro
“ ogo6peHus npyTka, %
metanna
OK Tigrod 18.22A FOCT 7871-75: Al ocHosa | 0, 160 Mrla
= CBAMr61 (ycnosHo) | Mg 5,50-6,20 | o 330 Mlla
[MpyTOK, BbINyCKaeMmblii cneumnanbHo ans HyXa pbiHkoB cTpaH CHIT, no B o
Mn 0,80-0,90 | &6 25%
XMMUYECKOMY COCTaBY cooTBeTcTByeT crnnaBy CBAMr61 n npeaHasHayeH 7 0.08-012 | KCV:
ANA CBapKW U3AENNIA U3 BbICOKOMPOYHbBIX antoMUHUEBO-MarHMeBbIX Ti 0,02-0,20 | 33 [x/cw? npu +20°C

cnnaBoB Tmna AMr6. JlermpoBaHue crinaBa He60/bLLMM KO/TMYECTBOM

Zr u3Menb4vaeT 3epHO, CHMXKas CKOHHOCTb HamaBNeHHOro MeTana K
06pa3oBaHUio ropsiunx TPELLMH. Ero MOXHO MCnob30BaTh Af15 CBapKu
apyrnx cnnasoB 5XXX rpynnbl, a Takxke crnnaBoB 6XXX rpynnbl CUCTEMbI
AlMgSiCu 1 AISiTMgMn n cBapuBaeMblx cnnaBoB 7XXX rpynnbl CUCTEMbI
AlZnMg tmna AlZn4.5Mg1, korga oCHOBHbIM Tpe6GoBaHMEM K CBApHOMY
LUBY SIBNSIETCS €0 BbICOKas MPOYHOCTb.

[ocTynHble ons 3akasa gnametpbl: 2,4; 3,2 1 4,0 mm

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN 127



7 CBapO‘-IHbIe MaTepuanbl Ha OCHOBEe a/lloOMUHUEBDbIX CrN/1aBOB.

Ta6bnuuya nogbopa npMcago4yHOro marepuvana ansa

e e | {2, T, 1100 2014, 2036 2219 3003 3004 5005, 5050 5052
MaTepwuan 1080, 1350
Kputepuu oueHkn CM3KTA CM3KTA CMN3KTA CM3KTA CM3KTA CM3KTA CM3KTA CM3KTA
2319 @ | ——==== | —====- 455555 45555—- | —————— | ——=——= | —=————= | —=—=——-—
319.0, 333.0, 4043/4047 53455- 53455- 32325- 32325- 53455- 53455- 53455- 53455-
354.0, 355.0, 4009 44555 - 44555 - 43435- 43435- 44545 - 44545 - 44545 - 44545 -
C355.0, 380.0 4145 55455 - 55455 - 54345 - 54345 - 55445 - 55445 - 55445- | ——————
5554 | ————me | mm—m—mm | oo | oo | S | Sooooo 55555 55555
413.0, 443.0, 4043/4047 44555 - 44555 - 44555 — 44555 - 44555 — 55555 - 55555~ 55555 -
444.0, 356.0, 4145 55445 - 55445 - 55455 - 55455 - 55445- | —————= | ———==—== | —=——=——-—
359.0A356.0, 4008 | ————Z_ | ZI_ZI_ | ZIZZIZZI_ | ZZZIIC | IIZZID | oo | oo | —oooo-
A357.0, 5356 | ————-e | mmm—mme | mmmmem | oo | oo | oo 4544-5 4544-5
4043/4047 53355- 53355- 44555 - 44555 - 53355- 52345- 52345- 42345 -
7005, 7021, 4145 @ | ————=== | —====- 55455 - 55455- | —————= | m—m———== | mm———== | m————-—
7039, 7046, 5183 4545-5 4545-5 | ————-—— | —————- 4545-5 4545-5 4545-5 5545-5
7146, 710.0, 5356 4455-5 4455-5 | ——————- | —————- 4455-5 4455-5 4455-5 5455-5
711.0 5554 | ————-—-= | —=————= | m————= | —==——= | ====== 335555 335555 435555
: 5556 4545-5 4545-5 | —————-—- | —————- 4545-5 4545-5 4545-5 5545-5
5654 | ————oe | mmmmmm | oo | mmmmom | oo 3355-4 3355-4 4355-5
4043/4047 54355 - 54355 - 44555 — 44555_ 54355 - 52355- 52355- 52355-
4145 52245- 52245- | 55455-— 52245- 42245- | ———___ | Z__Z__
sens | 2227857 | 52245- | 55455 55455 | >2245- | 42245- | ------ | —-----
5183 454__5 454--5 | ———___ 454-_5 454-_5 454-_5 454-_5
COSIeUZY 5356 445-_5 445--5 | - | 7777~ 445-_5 445-_5 445--5 445-_5
5554 435-45 435-45 | ——————- | 777777 435-45 435-45 435-45 435-45
5556 454--5 454--5 | - | 77777 454--5 454--5 454--5 454--5
5654 | ——-——- | mcmmm | mmm—mm | 7T | CZoZ | oo 3354-5 3354-5
4043/4047 54355- 54355- 44555 — 44555 - 54355 - 5-355- 52355- 52355-
4145 52245- 52245- 55455 - 55455 - 52245- 52245- | —————-= | —————-
6005, 6060, 4643 | -—-—___ | ZIZIZ_Z_ | ZZZII_ | ZIZZIZZ_ | ZZIZCID | ZZZZID | oo | oo
6063, 6101, 5183 454-_5 454--5 | ce—ooe | oo 454--5 454--5 454--5 454--5
6151, 6351, 5356 445-_5 445--5 | —c—oce | oo 445--5 445-_5 445--5 445-_5
6951 5554 435-45 | ——____ | o | ooo___ 435-45 435-45 435-45 435-45
5556 454-_5 454--5 | o | —_____ 454-_5 454--5 454__5 454__5
5654 | —————— | mcmmme | mmmmmm | oo | o2 | S 3354-5 3354-5
5183 5544-5 5544-5 | —————= | —=—=——- 5544-5 5544-5 5544-5 5544-5
5356 5454-5 5454-5 | —————-= | —————- 5454-5 5454-5 5454-5 5454-5
5454 5554 435555 435555 | —————=- | ——=———- 435555 435555 435555 335555
5556 5544-5 5544-5 | ———-—-—— | —=——=——-— 5544-5 5544-5 5544-5 5544-5
5654 | ————-—-= | —=————-= | ——===—= | ——=——= | —==——= | =—==—=-= | ====== 4354-5
511.0, 512.0, 5183 5544-5 5544-5 | —————— | —————— 5544-5 5544-5 5544-5 5544-4
513.0 514.0 5356 5454-5 5454-5 | —————=- | —————-— 5454-5 5454-5 5454-5 5454-5
5154'5254' 5554 4355-5 4355-5 | ————-- | m—m———— 4355-5 4355-5 4355-5 3355-4
’ 5556 5544-5 5544-5 | ————-—-= | —————- 5544-5 5544-5 5544-5 5544-4
5183 5545-5 5545-5 | —————-= | ———=—-—- 5545-5 5545-5 5545-5 5545-5
5356 5455-5 5455-5 | ————-—-—- | ———=——— 5455-5 5455-5 5455-5 5455-5
5086, 5056 5554 | —————= | == | === | m==——= | m==——= | m==——= | ====== 3355-5
5556 5545-5 5545-5 | ——————= | —————— 5545-5 5545-5 5545-5 5545-5
5654 | ————-== | ———eee | mm——ee | mmeeee | mmeeee | e | e 4355-4
5183 5545-5 5545-5 | ———=—= | —=——=——- 5545-5 5545-5 5545-5 5545-5
5356 5455-5 5455-5 | —————-= | —————- 5455-5 5455-5 5455-5 5455-5
5083, 5456 5554 | ————-—-= | —=———= | ====== | ====== | =—===== | ====== | =====- 3355-5
5556 5545-5 5545-5 | ———-—-—-—- | ———=——— 5545-5 5545-5 5545-5 5545-5
5654 | ————-—-= | —————-= | ——==== | ——==——= | —————= | =—===—= | ====== 4355-4
4043/4047 53355- 53355- | ———==== | ———=——— 53355- 53355- 53355- 52345-
5183 454--5 454--5 | —————-—- | ———=——— 454--5 454--5 454--5 5543-4
5052 5356 445--5 445--5 | ————-—-—- | —————-— 445--5 445--5 445--5 5453-5
5554 @ [ ———ece-=- | e | mmmeee | mmmeee | mmmem= | mmmemm | m e 335554
5556 454-_5 454--5 | ———oo | oo __ 454-_5 454-_5 454-_5 55434
5654 | —————- | mmmme | mmmmmm | oo | oI | oo | ZooC 4354-5
1100/1070 345555 345555 | —————=- | —————-— 3-5555 | —————-— 4-5555 1100/1070
4043/4047 52255- 52255- | ———=== | ———=——— 52255- 53355- 43255— 4043/4047
5005, 5050 4145 43445- 43445- | —————== | —————— 43445- | —————-= | —————-— 4145
’ 5183 353--4 353--4 | ————-—== | ———=—== 3533-4 453--4 453--4 5183
5356 344--4 344--4 | ————-—-= | ———=—-—- 3443-4 444--4 444--4 5356
5556 353--4 3563--4 | —————-=- | ——=——-— 3533-4 453--4 453--4 5556
1100/1070 245555 245555 | —————=- | —————— 2-5555 | —————— 1100/1070
4043/4047 52255- 55355- | ———=== | —————— 52255- 52255- 4043/4047
4145 43445 - 45245—- | —————-—= | —————— 43445- | —————-— 4145
3004 5183 353--4 354--4 | ————-—-= | ———=———- 353--4 4533-5 5183
5356 344--4 354--4 | ————-—-=- | —————-— 344--4 4443-5 5356
5554 | ————-—= | —=———= | m===== | —==—=== | =====- 335455 5554
5556 353--4 354--4 | ————-—-—- | ———=——— 353--4 4533-5 5556
1100/1070 335555 445555 | ——————- | —————— 4-5555 1100/1070
3003 4043/4047 44455 - 55455 - 44555 - 44555 — 44455 - 4043/4047
4145 55345- 55345- 55455 - 55455 - 55345- 4145
239 2@ | —————— | = ———— 455555 555555 2319
2219 4043/4047 44555 — 45555 — 43435- 43435- 4043/4047
4145 55455 - 55455 - 54345- 54345- 4145
2319 @ | ———=== | —====- 355555 2319
2014, 2036 4043/4047 44555 - 45555~ 43435- 4043/4047
4145 55455 - 55455 - 54345 - 4145
1100 1100/1070 445555 445555 1100/1070
4043/4047 55455 - 55455 - 4043/4047
1060, 1070, 1100/1070 445554 1100/1070
1080, 1350 1188 335555 1188
’ 4043/4047 55455 - 4043/4047
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7 Caapo4Hble MaTepuasbl Ha OCHOBE aNloMUHUEBbLIX CMN/1IaBOB. LA
Pa3/InvdHbIX CM/j1aBOB U3 aJIIOMNHUA U UX PA3HOPOAHbIX COYeTaHUU
413.0, 443.0,
511.0, 512.0, 66%0653: %23?’ 7005, 7021, 444.0, 356.0, 319.0, 333.0,
5083, 5456 5086, 5056 513.0, 514.0, 5454 6151 ’6351 ’ 6061, 6070 7039, 7046, A356.0, 354.0, 355.0,
5154, 5254 p ’ 710.0, 711.0 A357.0, C355.0, 380.0
6951
359.0
CMN3KTA CM3KTA CMN3KTA CM3KTA CM3KTA CMN3KTA CM3KTA CMN3KTA CM3KTA
———————————————————————————————————————————————— 455555 2319
—————————————————— 53455- 53455- 53455- 5-455— 534553 —_—————— 4043/4047
—————————————————— 44545- 44545- 44545— 44545 — 445555 445555 4009
—————————————————————————————— 55445— 55445 — 554554 544454 4145
------------ 5555 — 45555 45555 45555 —————— [ —— —————— 5554
———————————————————————— 44555— 44555 — 44555— 545554 4043/4047
———————————————————————— 55445— 55445- 55445— 554454 4145
------------------------------------------ 555555 4008
------------------------------------ 5555-4 —————- 5356
———————————————————————— 52345- 52345- 42345 4043/4047
------------------------------------------ 4145
5545-5 5545-5 5545-5 5545-5 5545-5 5545-5 5545-5 5183
5455-5 5455-5 5455-5 5455-5 5455-5 5455-5 5455-5 5356
———————————— 4355-5 435555 435555 435555 435555 5554
5545-5 5545-5 5545-5 5545-5 5545-5 5545-5 5545-5 5556
———————————— 4355-5 4355-5 4355-5 4355-5 4355-5 5654
________________________ 52355- 53355- 4043/4047
------------------------------------ 4145
———————————————————————— 52355- 53355- 4643
5545-5 5545-5 5544-4 5544-4 4544-5 4544-4 5183
5455-5 5455-5 5454-5 5454-5 4454-5 4454-5 5356
4354-5 4354-5 4355-4 435554 335445 345444 5554
5545-5 5545-5 5544-4 5544-4 4544-5 4544-4 5556
4354-5 4354-5 4355-5 4355-5 3354-4 3454-4 5654
———————————————————————— 52355- 4043/4047
—————————————————————————————— 4145
———————————————————————— 52355- 4643
5545-5 5545-5 4544-5 4544-5 4544-5 5183
5455-5 5455-5 4454-5 4454-5 4454-5 5356
4354-5 4354-5 3355-5 335555 335445 5554
5545-5 5545-5 4544-5 4544-5 4544-5 5556
4354-5 4354-5 3355-4 3354-4 3354-4 5654 Kputepum oueHku pesynbtata CBapku
5544-5 5544-5 5544-5 5544-5 5183
5454-5 5454-5 5454-5 5454-5 5356 NHpekc Kputepui
3355-5 3355-5 4355-5 435555 5554
5544-5 5544-5 5544-5 5544-5 5556 CeapuBaeMocTb — OLieHKa 4aeTCs Mo YyBCTBUTE/IbHOCTU K
4354-5 4354-5 4354-5 4354-5 5654 C
06pa3’0oBaHMI0 CBAPOUHbIX TPELLMH
5545-5 5545-5 5544-4 5183
5455-5 5455-5 5454-5 5356 MpoyHocTL cBapHOro LWBa (B COCTOSHUN NOCne CBapkKu
4355-5 4355-5 4355-4 2208 6e3 nocnepyolwein TepMmoobpaboTkn) — OueHka gaetca ans
5545-5 5545-5 5544-5 5556 n AytoLLl P P u A A
P s545_%5 36E yrnoBbIX WBOB. [l CBapKu CTbIKOBbIX LLIBOB TpeGyemas
5455-_5 5455-_5 5356 MUHMMa/IbHAsA NPOYHOCTL 06ecneymBaeTCs No yMon4aHuio
———————————— 5554
5545_5 5545_5 5556 3 AnactuuHocTb — OLeHKa JaeTcs Mo BennynHe yrna
———————————— 5654 cBO60OAHOrO 3arnba CBapHOro CoeAnHeHns
5-45-5 5183 =
5_55_5 5356 K Kopo3MOHOCTOMKOCTb NpU A/IMTENBHOM UMW LIMKIMYECKOM
—————— 5554 BO34ENCTBUN YNCTOMN UM COMEHON BOAbI
5545-5 5556
—————— 5654 MOXHO MPUMEHAT 4719 OGBEKTOB, SKCM/YaTUPYIOLLMXCS B
4043/4047 T TeyeHne ANUTeNIbHOro BpEMEHU Npu TeMrnepaTtype Bbille
5183 150°F (65,5°C)
5356
gggg A Mocne aHogMpPOBaHUA LBET LLBA COBNAAaeT C LiIBETOM
5654 OCHOBHOro MeTanna
Kak nonb3oBaTbcsa Tabnuueii: Mpumep: MpumeyaHus:

1. BoiGpaTb OCHOBHble crinaBbl, KOTOpble OyayT
Mexay coboil cBapuBaTbCs (MepBblii cnnaB m3
BEPTUKaNbHOro ctonbua, BTOPOA M3 FOPU3OH-
TanbHOW CTPOKW).

2. Haintm 6noK Ha nepeceyeHnmn 3TUX CTPOKU U
ctonéua.

3. 310T 610K MMEET rOpPU30HTas/IbHbIE CTPOKN C
vHaekcamn 5-otnnyHo, 4-xopowo, 3-yaoBreT-
BOPUTE/NIbHO UM 2-NMJI0X0, HO AOMYCTUMO) pac-
MOMOXEHHble HanpoTUB BapWaHTOB MNpucagoyd-
HbIX MaTepuasioB B COOTBETCTBYIOLUMX Aueinkax
B Hayasie 1 KOHLE KaXXAoW CTPOKW. DTN UHAEKCHI
[aloT PernTUHIOBYIO OLEeHKy B 6annax ot 2 o 5
COOTBETCTBYIOLUUM KPUTEPUSAM, pPa3MeLLeHHbIM
BO BTOPOW CBEPXY CTPOKE B KaXA0l U3 KOTOHOK
cnHpgekcammn C, M, 3, K, T 1 A (CM. pasbsacHeHus K
KaXXAoMy U3 MHAEKCOB B TabnuLe Bbile).

4. AHanu3 Npou3BOAUTBLCHA MO KaXaoMy M3 BO3-
MO>XHbIX MpUcafoYyHblX MaTepuanos. Mcxoasa ms
3TOro, Bbl MOXeTe nogobpaTb CBapPOYHbIA Ma-
Tepuan, KOTOpbli 06eCcneynT Hawnydlwyl ans
BalLMX YCNOBWIA 3KCMyaTaumMm KOMOMHaLMIO Xa-
PaKTEPUCTUK.

Bam Hapo cBapuTb antomuHueBbli cnnas 6061
co cnnaBoM 5086. Haxogum 6510k Ha nepece-
YeHun 3TMx matepuano. O6patnute BHUMaHWE
Ha TO, YTO cBapouHble mMaTepuanbl 4043/4047,
4145 n 4643 gna gaHHOro coYeTaHMst OCHOBHbIX
MaTepuanoB He WMET HUKaKUX PEenTUHIOBbIX
OLIEHOK. DTO O3HayvaeT, YTO AaHHble NPUCcaaKu He
PEKOMEHAYIOT NPUMEHATb AN AaHHOro co4yeta-
HUS OCHOBHbIX METas/10B.

Mpucagka ER5356 nmeeT peiTUHIOBYIO OLEHKY
«5» MO 31aCTUYHOCTK, HO «4» MO NMPOYHOCTU. B
cpaBHeHUn ¢ Hel npucagka ER5556 nmeet peii-
TUHIOBYIO OLEHKY «5» NO MPOYHOCTU, HO «4» MO
anacTmyHoctn. loatomy HeobxoauMMo caenatb
BbIGOP MCXOAA M3 TOro, Kakash U3 3TUX Xapak-
TEPUCTUK ONS MMeeT ANsA Balleil KOHCTPyKuuu
60NbLUNA NpUopUTET.

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN

CBapo4Hble MaTepuanbl, He UMeoLNe PEeRTUH-
roBbIX OLEHOK, AN CBapKW AaHHOK KOMGUHALMK
He PEKOMEHAYIOTCS.

CBapouHble MaTtepuansl Tmna R206, R357,
ER2319, ER4008, ER4009, ER4145 n ER4643
NoApaloTCs TepMuyeckoir o6paboTke U Mo3BoO-
NS0T NonyyaTb CBapHble COeAMHeEHUs C Gornee
BbICOKOI MPOYHOCTBIO MOC/e 3aKanku 1 nocne-
OyIOLLEro cTapeHns

* PeliTnHroBas oueHka «5» cnpasegnuneBa Tosb-
KO Anga co4eTtaHus cnnasoB 5083+5083 wu
5083+5456. CoueTtaHne 5456+5456 perTuHro-
BbIX OLIEHOK He MMeeT.

CnnaB 4047 MOXHO NpuMeHATb BMecTo 4043. OH
obnapaeTr 6o0/5iee BbICOKON XUAKOTEKYYeCTblo,
Heo6XxoaMMOW ANA MNONYyYEeHUs repMeTUYHOro
LWBa, MEeHbLUEel CKNOHHOCTbIO K 06pazoBaHuio
KPUCTann3auUMOHHbIX TPELWMH, @ HannaBNeHHbIR
mMeTann obnagaeT HecKoNbko 6ofiee BbICOKON
NPOYHOCTLIO NpK paboTe Ha cpes.
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8 CBapO‘-IHbIe MaTepuanbl Ha OCHOBe MegHbIX CN/1aBOB.

8.1. OnekTpoabl Ha OCHOBE MeAHbIX CM/IaBOB

Mapka, TMn NoKpbITUSA, ONUcaHue

Knaccudmkaumm
1 ogo6peHus

TUNUYHbIE XapaKTEePUCTUKMN
HannaBneHHoro Metanna

Xumuueckui
cocrtaB, %

MexaHu4yeckue
cBOWCTBa

EWAC Cu 630

Twun NOKpbITUS — OCHOBHOE

SnekTpopapl, o6ecneymBatoLne B HannaBIeHHOM Crloe Meflb
BbICOKO YNCTOTbI. PekomeHayeTcs Ana cBapky BCEX MapoK Meaun
(6eckncnopoaHOM, packncneHHoi ocdopom, pathMHUPOBAHHOA,
BbICOKOV NPOBOAMMOCTM 1 T. A.). MeTann cBapHoro wBa o6nagaet
60/1ee BbICOKOW TEMO- 1 9NEKTPONPOBOAHOCTLIO. MNpurogeH ansa
HannaBKW MEeAHOro C/I05t Ha YepHbIe CTanu, a TakxXe AN CBapku
Meam Co CTanblo, Korga CBapHoe COeANHEHME He UCMbITbIBaeT
KaKnX-1mb0 3HaUYNMbIX MEXaHUYECKNX Harpy3okK. HannaBneHHbIl
MeTann o6nagaeT OT/IMYHOM CTOMKOCTbIO K aTMOChepHOM n
MOPCKOW KOPPO3uun. TunnyHble 06/1acTv MPUMEHEHNS BK/OYAtOT
CBapKy 3/1EKTPUYECKUX LUNH, PpaCcnpeaenunTenbHbIX YCTPONCTB,
TpaHCopMaTOpPOB, FrEHEPATOPOB, KOXYXOB Ucnaputenein,
ONCTUNNSLMOHHBIX KOSTOHH, OXNaXaatoLwmx NoAAOHOB,
TeNNooOMEHHMKOB, KOT/1I0B, NapoBbIX 3MEEBUKOB, TPyOONPOBOAOB
BbICOKOI0 AaBneHns u 1.4. Npun cBapke getanen TonwmHomn 6onee 2
MM TpebyeTcsa NnpeaBapuTenbHbIi NOAOrPeEB KPOMOK. TemnepaTypa
npeaBapuTeNbHOro NoAorpeBa 3aBUCUT OT KOHKPETHOM TONLLMHBI
cBapmMBaeMbIX KPOMOK, 1 MoxeT gocturate 400-600°C ans
MacCCUBHbIX AeTanen. HenocpeacTtBeHHO nepea CBapKOW KPOMKM
HEeOoB6X0AMMO OUYUCTUTL OT OKNCNoB. CBapKy HEOOXOAMMO BbINMOMNHATL
Ha npeaenbHO KOPOTKOW Ayre ¢ nonepeyHbiMmn KonebaHnsamm
anekTpoaa. na CHUXEHNA OCTaTOYHbIX HAaNPSXKEHWIA, Han1aBNeHHbIN
Ba/IMK PEKOMEHAYETCHA NPOKOBbIBaTb, MOKa OH HE OCTbI/I.

Tok: = (+)

[NpocTpaHCTBEHHbIE MOMIOXEHUS Npu cBapke: 1, 2, 3

[octynHble ona 3akasa anameTpsbl: 3,15 1 4,0 Mm

Pexxumbl npokanku: 180-220°C, 2 yaca

AWS A5.6: ECu

Cu

min 98,9

(¢)

B

150 MlMa

EWAC Bronz 6028

Tun NOKpPbITUS — OCHOBHOE

YHuBepCcanbHbIi 9N1€KTPOA Ha OCHOBE O/TOBAHUCTON GPOH3bI,
npeaHasHayeHHbI ANA CBapKW Ha NEPEMEHHOM U NMOCTOSIHHOM

TOoKe npsaAMoi nongapHocTh (DC-) nsgenuii ns oNoBAHUCTbIX 6POH3

c copgepxaHunem onosa Ao 10%. MNpn cBapke Taknux 6POH3 creagyeT
n3beratb BbICOKUX yAENbHbIX TEMMOBNOXEHWUN, CIVLLKOM BbICOKUX
TemnepaTtyp npv npeasapuTenbHOM Nodorpese u MeasIeHHOro
oxnaxpaeHuns. CBapKy peKOMeHAyeTCs BbINOMHATb Y3KUMU
Ba/IMKaMu, TONCTOCTEHHbIE AeTanun BapuTb C NOSONPEBOM HE Bblille
250°C, a MexnpoxofHyto TemnepaTtypy BblAepXnBaTb Ha YpOBHE
~200°C. B HEKOTOPbIX Cy4asix X TakxXe MOXHO MPUMEHSATb AN
CBapKu YNCTON MeAaun 1 6eCKUCNOPOAHBLIX HU3KONErMPOBaHHbIX
Me[HbIX CNIaBOoB, NaTyHel C HEBbICOKUM COAEPXaHNEM LIMHKA,
HEeKOTOPbIX MapPOK MapraHLOBUCTbIX OPOH3, @ TakXe HannaBku
AHTUPUKLMOHHBIX C/TOEB atOMUHUEBO GPOH3bI Ha YrnepoancTble
CTanun n YyryHbl. dnekTpoa obecrneunmBaeT NPEBOCXOAHbIE CBAPOYHO-
TEXHOMIOrNYECKNE XapaKTEPUCTUKU, OTIMYAETCS CTabUIbHOW Ayroi,
obpasyeT NI0THble, HEMOPUCTbIE HamnnaBNeHHble BannKn, KOTopble
NIerko nopaaTCcs MexaHnyecko o6pabotke. CrnnaB XopoLlo
coyeTaeTcs No UBeTy ¢ 6POH30M U UMeeT HU3KNI KO3 PULMEHT
TpeHna. HannaeBneHHbIn MeTann 06/1a4atoT XopoLleid yCTONYMBOCTbIO
K CONneHoli Boae 1 napoBoii kopposun. Crnias NpurogeH ans cBapku
paboyunx Konec, CyaoBbIX KOMMOHEHTOB, KOPMYCOB HACOCOB, OT/IMBOK,
3yObEeB LIECTEPEH, CanbHMKOB U BTY/OK, 8 TAKXe Pa3HOPOAHbIX
MeTanIoB. DTV 3/1eKTPOAbI TaKXE MOXHO NPUMEHATb AN PEMOHTa
130enunin N3 NepexkeHHoro vyryHa (06e3yrnepoxeHHoro B
pesynbTate ANUTENbHO 3KCnyaTauum Npu TemMnepaTtype Bbille
400°C), NOBEpPXHOCTb KOTOPbIX NpeaBapuTesnibHO 06XuratoT
anekTpogamm EWAC CI 407.

Tok: ™ /=(-)

[pocTpaHCTBEHHbIE NOMIOXEHMA Npu cBapke: 1, 2, 3

LoctynHble gnsa 3akasa anameTpbl: 3,15 1 4,0 Mm
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Pexxumbl npokankn: 260-300°C, 2 yaca

AWS A5.6: ECuSn-C

Cu
Sn

OCHOBa
8,20
0,21

o
)

9]

350 Mla
24%

TBepaoctb 95 HB
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8 CBapO‘-IHbIe MaTepuanbl Ha OCHOBEe MegHbIX CN/1aBOB.

o
b
[vs]

8.2. npOBOﬂOKM CN/IOWHOIro ce4eHUda Anyd CBapkKu niaBneHnem, B ToMm Hucne ansa AerBOﬁ CBapKM B 3alllUTHbIX
rasax naBgaljumcs 3/1IeKTpoAOM Ha OCHOBEe MeQHbIX Crn/laBoOB.

naTyHW C copep>XXaHneM UmHKa He 6onee 20%,
KPEMHMEBbIE U HEKOTOPbIE Apyrne Tunbl GPOH3,
Heli3nnb6epoB, AN HanNaBKN aHTUMPUKLMOHHBLIX
C/TOEB Ha CTa/lbHbIE U YyTYHHblE MOBEPXHOCTH,

a Takxe [ANs AyroBOR Nanku CTanbHbIX IMCTOB C

OcCHOBHoOIi 061acTblo ee MPUMEHEHNS ABNSETCA
[yroBas naiika OLUMHKOBaHHbIX Ky30BHbIX AeTanein
B aBTOMOOGW/IbHOM NPOMBILLIEHHOCTU. [1poBONOKa
TakXXe NPUMEHSIETCH B SNIEKTPOTEXHUYECKO U
XMMUYECKO NPOMBILLIEHHOCTU, MPOUN3BOACTBE
TEN/T00OMEHHOro 060PYAOBaHUA U Kanopudepos.
CBapky vsgenuin u3 Meam 1 MeaHbIX CnaaBos,
o6nafaroLLmMX BbICOKOW TEMTONPOBOAHOCTHIO,
60NbLLOW TONLWMHBI PEKOMEHAYETCS BbINOMHATL

B YNCTOM F'e/IMM UM aproH-renNneBoli CMecu ¢
coaepXaHneMm renmsa okono 75%, ncnonb3ays
npeaBapuTenbHbIN NOAOrPEB CTbiKa A0

300°C. CBapKy pekoMeHayeTCs BbIMOMHATb Ha
o6opyaoBaHuu, nogaepXxmsatoLem pexvm MIG-
puls.

HoctynHble gnqa 3akasa anametpsl: 0,8; 0,9; 1,0,
1,2 11,6 MM

3alUNTHbIM railbBaHN4YeCKUM LUMHKOBbIM MOKPbITUEM.

_ _ TunuyHbie
Mapka, onucaHue Knaccudmkauumm Xumuyeckuii coctaB 3almTHbINA e ——— —
n ogo6peHus NpPoBONOKM, % ras
HannaBfieHHOro MeTanna

Weld M Cu EN ISO 24373: Cu min 98,0 |11 (Ar100%) o, 75Mrla
HM3KONErMPOBaHHAR MEHAR NPOBOMOKA, S Cu 1898 (CuSn1) Sn max 1,00 |12 (He 100%) o, 220 Mrla
npeaHasHayYeHHas /19 CBapKW YACTON Meaun 1 Mn max 0,50 |13 (Ar+5..95% He) | & 30%
6e3KMNCNOPOAHBIX HU3KONMErMPOBaHHbIX MEeAHbIX AWS A5.7: ERCu Si max 0,50 T8epaocTs 60 HB
CNNaBoB, KOrAa OCHOBHbBIMM TPEBOBAHMAMM K P max 0,15
HannaBneHHOMY MeTassly ABNAIOTCA €ro BbICOKas
3/1EKTPOMNPOBOAHOCTL U TEM/IONPOBOAHOCTb.
HesHauntensHoe nervpoBaHue crniaBa 0/10BOM
NOBbILLAET XMAKOTEKYHYECTb CBAPOYHON BaHHbI.
MNpwn cBapke 60MbLLMX TOMLNH PEKOMEHOYETCA
CBapKy PEKOMEHAYETCH BbINOMHATL B YACTOM
reninm N aproH-renIneBor CMecu C CoaepXaHnem
renuns okono 75%, ncnonb3ysa npeasapuTenbHbIi
noporpes cTbika Ao 300°C. OcHOBHbIMW 06/1aCTAMU
ee NPUMEHEHNS SBNAETCS 3/1EKTPOTEXHNYECKas
N XMMUYeCKas MPOMBILLIEHHOCTI, MPON3BOACTBO
TENI006MEHHOro 060pyAOBaHNA U Kanoputhepos.
CBapKy pekoMeHAayeTCs BbINOHATb Ha
o6opyaoBaHuu, nogaepXxmsatoLem pexvm MIG-
puls.
JocTtynHble ang 3akasa avameTpbl: 0,8; 1,0 1 1,2 mm
Weld M CuSi-A EN ISO 24373: Cu min 94,0 | 11 (Ar 100%) o, 110 MMMa
VHIBEPCaNbHAs NPOBONOKA Ha OCHOBE S Cu 6560 Si 2,80-4,00 |12 (He 100%) o, 230 Mla
KDEMHUEBOI GPOHSbI, NPEHASHAUSHHAS [ (CuSi3Mn1) Mn 0,50-1,50 [I3 (Ar+5..95% He) |& 17%
CBapKM pa3HOOOPa3HbIX CM/1aBOB Ha OCHOBE Meau, . Fe max 0,50 | M13 (98%Ar + 2%0,) | TepaocTb 80 HB
TaKUX Kak HU3KOMErpoBaHHbIE MeAHble CrnaBbl, AWS AS5.7: ERCUSI-A | Zn max 0,40

Sn max 0,20

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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8 CBapO‘-IHbIe MaTepuanbl Ha OCHOBe MegHbIX CN/1aBOB.

Mapka, onucaHue

Knaccudmkauum
n ofgo6peHus

Xumunueckum coctas
NpPoBONOKM, %

3alWmTHbIR
ras

TunuyHbie
MexaHun4ecKue CBOMCTBa
HannaBfieHHoro MeTanna

Weld M CuAl-A1

[NpoBosioka Ha OCHOBE antoMMHNEBO GPOH3bI,
KOTOpas NPaKTUYeCKN He NPUMEHSAETCS A1 CBapPKU
CMN/1aBOB Ha OCHOBE MefW, 3a UCK/TI0YEHMEM
HEKOTOPbIX MapOK 0AHOM(A3HbIX aNtOMUHMEBBIX
6pOoH3 € cogep>kaHvem antoMmHng ao 8%. bonee
NPEANOYTUTENBHBIM A/151 3TUX OPOH3 ABMAOTCS
NMPOBOJIOKN C 60/1€€ BbICOKUM CoAepXaHneM
anoMUHUS, CNIN K U3OENNI0 HET NOBbILLEHHbBIX
TpeboBaHWi K KOPPO3NOHHOM CTONKOCTW. Mpn
CBapKe TakuX CriaBoB criefyeT y4nTbiBaTh,

4TO Npu Temnepatypax okosno 700°C oHu
noaBepXeHbl 06pa30BaHMI0 TPELLMH U3-3a NoTEPU
mMaTtepuranoM niacTMyHocTu. Noatomy Heo6xoanMo
no3aboTUTbCHA O TOM, YTOObl MaKCMMaibHO
CHM3WTb BO3MOXHbIE CBapOYHble HanNpPs>XXeHns

3a CYeT TLaTe/IbHOW NOArOHKN KPOMOK U

MWHMMa IbHbIX 3a30POB B KOPHE. Npy 3TOM cBapKy
pPEKOMEeHAYETCS BbINOMHATb C MUHUMa N bHBbIM
yaenbHbIM TEMOBMIOXEHNEM U MEXMNPOXOAHOM
Temnepatypoii He Bbiwe 150°C. MNMpu cBapke AaHHbIX
CMn1aBoOB NpeaABapuTesbHbIA NoAorpeB 06bIYHO

He ucnonbayetcs. B kavecTse 3alUMTHOro rasa
nyyLle NCnosib30BaTh YNCTbIA aproH, XoTsa Ans
60nbLUNX TONWKMH Ar-He cMecn Toxe NPpUMEHNMBI.
OCHOBHOW 06/1aCTblO NPUMEHEHWS AaHHO
NPOBOJIOKM SIBNSIETCS HaMMaBKa Ha CTa/lbHble
MOBEPXHOCTU @HTUKOPPO3MOHHbIX CNTIOEB, CTOMKMNX
K BO3[ENCTBUIO MOPCKOI BOAbI! U KUC/OT, AyroBas
MeTannn3aums, a Takxke AyroBasi naku ctanbHbIX
JINCTOB C 3aLUMTHBIM Fra/lbBAHUYECKUM LIMHKOBbIM
nokpbITeM. NpoBoIoKa Hallna CBOe NpUMeHeHue
B NPOV3BOACTBE 060PYAOBAHNS AN XMMUYECKOM
MPOMBbILLIEHHOCTH, ONMPECHUTE/bHBIX YCTAHOBOK,
CY[OCTPOEHUE M AyroBas naika OLMHKOBaHHbIX
Ky30BHbIX AeTaneit B aBTOMOOWIbHOM
NpoMbILLNeHHOCTU. CBapKy peKoMeHayeTcs
BbINOMHATE Ha 060PYAOBaHUN, NOAAEPXKMBAIOLLEM
pexum MIG-puls.

LoctynHble gnsa 3akasa anameTpsbl: 0,8;1,0,1,2 1
1,6 Mm

EN ISO 24373:
S Cu 6100 (CuAl7)

AWS A5.7: ERCUAI-A1

Cu OCHOBa
Al 6,0-8,5
Mn max 0,50
Fe max 0,50
Zn max 0,20
Ni+Co max 0,80

11 (Ar 100%)

12 (He 100%)

I3 (Ar + 5..95% He)
M13 (98%Ar + 2%0,)

o, 175 MlMa

o, 420 MMMa

& 40%
TBepaoctb 100 HB

Weld M CuMnNiAl

132

[NpoBonioka Ha OCHOBE MapraHLIOBUCTO-HUKE b~
antoMHMEBOM 6POH3bI, MPeAHa3HauYeHHas

A5 CBapKM 1 HannaBKy BbICOKOMPOYHbIX
antoMUHMEBbIX 6POH3, nermpoBaHHbIx Nin Mn, a
TakXe AN HanaBKW Ha CTanbHble U YyTryHHble
NOBEPXHOCTUN NIAKUPYHIOLLIMX CTOEB, CTOMKUX K
KaBUTaLMOHHO 3pO3UN N KOPPO3UN B MOPCKOW
Bopae. MpoBosioKa LWMPOKO NpUMeHsieTcs ans
PEMOHTa 1 BOCCTAHOB/EHMSI pabounX NOBEPXHOCTEN
V3HOLLEHHbIX FPeBHbIX BUHTOB. NpeaBapuTensHbIi
noaorpes He TpebyeTcs, MeXnpoxoaHas
Temnepartypa He Bbile 150°C. CBapky
pekoMeHayeTCs BbINOMHATL Ha 060PYA0BaHUN,
nogaepxwmaatoLlem pexum MIG-puls.

[octynHble ans 3akasa gnameTpsbl: 0,8; 1,0 1 1,2 MM

EN ISO 24373:
S Cu 6338
(CUMN13AI8Fe3Ni2)

AWS A5.7:
ERCuMnNiAl

Cu OCHOBa
Mn 11,0-14,0
Al 7,0-8,5
Ni 1,50-3,00
Fe 2,00-4,00
Si max 0,10
Zn max 0,15

11 (Ar 100%)
12 (He 100%)
I3 (Ar + 5..95% He)

6, 900 Mrla
& 10%
TBepaoctb 290 HB

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




8 CpeapouHble MaTepuasnbl Ha OCHOBE MefHbIX CNNaBoB. ESAB°
_ _ TunuyHbie
Knaccudumkauum Xumunueckui coctas 3aluUTHbIA _
Mapka, onucaHue o MexaHU4Yeckue cBocTea
n ofgo6peHus NPoOBONOKM, % ras
HannaBfieHHOro MeTanna
Weld M CuNi TY 25.93.15-351- Cu ocHoBa | I1(Ar 100%) o, 180 Mlla
MOBONOKA Ha OCHOBE MEAHO-HUKENEBOr0 55224353-2024 Ni 29,0-32,0 | 12 (He 100%) o, 350 MMMa
cr&aBa, npeﬂHasHaueHHa:lnnﬂ CBapKy MefHbIX 5 ) Mn 0,50-1,00 |13 (Ar+5..95% He) | & 36% 80
CMMaBoB C cogepxaHnem Hukens ot 10 4o EN ISO 24373: F? 0,40-0,75 TBEpAocTs 80 HB
30% (Menbxnopbl), Takmx kak 90%Cu+10%Ni, SCu '7158 i T!+Nb 0,20-0,50
80%Cu+20%Ni unn 70%Cu+30%Ni, Hekotopbie s | (CUNI3OMn1FeTi1) Si max 0,10
KOTOPbIX MOTYT ObITb AOMO/THUTENIBHO TEMMPOBaHbI c max 0,05
Fe v Mn. Ins CHUXEHUS prcka 06pasoBaHns nop, AWS A5.7: ERCuNi S max 0,01
[aHHas NPOBOJIOKA AOMOHUTENIBHO NlerMpoBaHa P max 0,01

Heb0MbLWMM KomyecTBoM Ti. [Ans yMeHbLUeHus
BEPOATHOCTM 06Pa30BaHNS KPUCTaNIM3aLMOHHbIX
TPELUMH coAepXXaHne KpeMHUS B CBapPOYHOM
NPOBOJIOKE OrpaHnyeHo. TennonpoBoOAHOCTb 3THX
CMNaBoOB aHaornyHa HNM3KOoyrnepoanCTon cTanm,
No3TOMy NpeaBapUTE/IbHbIA NOAOrPEB AN HUX

He TpebyeTcs. [JaHHyI0 MPOBOOKY NPUMEHSIIOT
0119 CBapKM 3TUX CN1aBOB C HUKENEBbIMU
cnnaBamu 400-# n 500-i rpynnbel (MoHensamu), HAKC: @ 2,4 mm
HannaBKy NePEXOAHbIX CIOEB HA KPOMKM Mpu
CBapKe HeKOTOPbIX KOMOWHALIMIA Pa3HOPOAHBLIX
MaTepuanoB 1 HanIaBKyM KOPPO3IMOHHOCTOMKMX
cnoes Ha cTtanu. [Npw Hannaeke Ha cTanb cnegyet
n3beraTb Ype3MepPHOro nonagaHns xenesa

B PacnnaB/fIE€HHbIN MEeTasn 1 CBapOYHOW BaHHbI.
HannaeneHHbI MeTann o6n1agaeT BbICOKOM
KOPPO3NOHHOW CTOMKOCTLIO B MOPCKOM BoAe U
[0CTaTOYHO BbICOKUMU MPOYHOCTHBIMW CBOMCTBaMMU.
OCHOBHbIMM 06N1aCTAMM €€ NPUMEHEHNSA ABNAETCA
NPOV3BOACTBO OMPECHUTENBHbIX YCTAHOBOK U
OPLLIOPHbIE KOHCTPYKUMK. CBapKy pekoMeHayeTcs
BbINO/IHATbL Ha 060PYAOBaHNM, NOAAEPXKMBAIOLLEM
pexum MIG-puls. B kauecTBe 3almMTHOro rasa
06bIYHO UCMOSb3YETCA YUCTbIA aproH.

[octynHble ans 3akasa guameTpsbl: 0,8;1,0 1 1,2 Mm

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN 133



134

8 CBapO‘-IHbIe MaTepuanbl Ha OCHOBe MegHbIX CN/1aBOB.

8.3. npyTKVI cn/IoOWWHOro ce4yeHna anyd CBapkKu nnaBneHnem, B ToMm 4Hucne gnsa ﬂerBOVI CBapKM B 3alllMTHbIX rasax
HenMaBALWUMCSA 3/1IeKTPOAOM Ha OCHOBE MeHbIX Crn/1aBOB.

Mapka, onucaHue

Knaccudumkauumm XuMunueckui coctas

cofepXXaHme KpeMHUS B NPyTKax orpaHnyeHo. TennonpoBoaHOCTb

3TWX CM1ABOB @HaNornyHa HU3KOoYrNepoanCTONn CTanu, NOSToOMy
npeaBapuTenbHbIi NOAOrPEB ANS HUX He TpebyeTcs. [JaHHble NpyTKu
NPUMEHSAIOT A/19 CBapKMW 3TUX CNIaBOB C HUKeneBbiMu cniaBamu 400-i

1 500-i rpynnbl (MoHenamu), HanaBku NepexoaHbIX CI0eB Ha KPOMKM
Npu CBapKe HEKOTOPbIX KOMOWHALIMIA Pa3HOPOAHBLIX MaTepPUanos 1
HannaBK1 KOPPO3MOHHOCTOMKUX CNIOEB Ha cTanw. [Npu HannaBke Ha cTanb
cnepyet nsberatb Ype3MEPHOro NonagaHns Xenesa B pacnaBeHHbIR
MeTann CBapoOYHOM BaHHbl. HannaBneHHbI metann o61agaeT BbICOKON
KOPPO3MOHHOW CTOMKOCTBIO B MOPCKOWM BOAE M OCTaTOYHO BbICOKMMU
NMPOYHOCTHBIMK cBOMCTBaMU. OCHOBHBIMU 06/1aCTAMU €€ NPUMEHEHNS
SABNAETCS NPON3BOACTBO OMPECHUTENbHbBIX YCTAHOBOK M OLLOPHbIE
KOHCTPYKUMK. B kauecTBe 3aMTHOro rasa o6bI4HO MCMOMb3YETCS YNCTbIN
aproH, HO NPeAnoYTUTENIbHEE NCMOMB30BaTb aproHO-BOAOPOAHYIO
CMEChb, T.K. 3TO NOBbILIAET TEKYYECTb CBAPHOI BaHHbI, 8 MOBEPXHOCTb LLUBA
nony4aetcs 60n1ee YNCTOoM.

[HoctynHble gns 3akasa gnametpbl: 2,0 1 2,4 MM

L)
n ogo6peHus npyTka, % ——
Weld T CuNi TY 25.93.15-351- Cu ocHosa | o, 180 Mlla
o 55224353-2024 Ni 29,0-32,0 | o, 350 Mlla
[NpyTOK Ha OCHOBE MeAHO-HWMKENEeBOro CriaBa, NpeaHasHavYeHHbIN B
[O/159 CBapKM MeHbIX CriaBoB ¢ cogep>kaHnem Hukens ot 10 go 30% Mn 0,501,001 & 40%
(o]
. R . | ENISO 24373: Fe 0,40-0,75 | TBepgocTtb 80 HB
O, -+ O, O, + O, (o) +: O,
B o oo 2N |  cu it
P P Y A P (CuNi3OMnTFeTi) | Si max 0,10
v Mn. Ins CHUXEHWS 3TOro pucka o6pa3oBaHus Nop, 4aHHAsA NPYTKU c max 0.05
OOMNONHUTENBHO NernpoBaHbl HE60NbLNM Konndectsom Ti. Ana AWS A5.7: ERCUNi S max 0,01
YMEHbLUEHNsI BEPOSATHOCTM 06pa30BaHNsA KPUCTaNIM3aLUmMoHHbIX TPELLUMH p max 001

HAKC: @ 2,4 mm

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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9 CBapO‘-IHbIe MaTepuanbl Ha OCHOBEe TUTaHa U TUTAHOBbIX Cr/1aBOB.

o
b
[vs]

9.1. HPYTKVI U NPOBOJZIOKU Npucafgo4Hbie ANy nerBOﬁ CBapPK/ B 3alllMTHbIX rasax Hen/1aBALWMNMCA 3/1IeKTPoOAOM

TUTaHa U TUTAHOBbIX CMN/1IaBOB.

Mapka, onucaHue

Knaccudumkauum
n ogo6peHus

TunuyHbIA
XUMMUYECKUIA COoCTaB
NPOBONOKM, %

Tunu4yHble MexaHu4eckume
CBOWCTBA HannaB/IeHHOro
meTanna

Weld T Ti1

CBapo4Has npvcagoyHasi NPOBOOKa, rOTOBas K ynoTpebneHunio

6e3 KaKoW-Mbo npeaBapuTebHOM NOArOTOBKM €€ MOBEPXHOCTH,
13roTaBnnBaemMas U3 TeEXHNYECKM YUCTOro TUTaHa, U NpeaHa3HayYeHHas
ANA PyYHOW 1 aBTOMaTU4YeCKow Ayrosoi TIG-ceapku nsgenuin ns
HEeNermpoBaHHOro TUTaHa, @ TakXke HEKOTOPbIX PA3HOPOAHbIX CoYeTaHu
TUTaHa C ero cnaaBamu UM HEKOTOPbIMW ApyrMMu meTannamu. LLos,
BbINOMIHEHHbIV AHHOW NPOBO/IOKON, 06/1a4aeT Hanbonee HN3KoM
MPOYHOCTBIO N MaKCUMasIbHO BbICOKOW MAaCTUYHOCTBIO Cpean BCEX MapoK
NPOBOSIOK, N3roTaB/IMBAEMbIX U3 TUTaHa 1 ero cnnaBoB. [NpumeHseTca
NpW N3roTOBNEHUW U3AENWIA, AN KOTOPbIX TPeOyeTCst MakCMMaribHO
BbICOKAas MIacTMYHOCTb, HaNpUMep NOABEPratoLLMXCS MOC/e CBapKu
npoueccy rny6okon BbITSXKW. [Mpu AyroBoi cBapke nnaBneHvem cnepyet
MOMHWTb, YTO TUTAH W €ro CrnnaBbl ABNSIOTCA XMMUYECKN aKTUBHbBIMU
maTtepuanamu, 1 UHTEHCUBHO MOr/OLLAOLWLMMKM @30T, KUCIOPOA, Yr/1epos,
1 BOAOPOM, YTO NMPUBOAUT CUSTIbHOMY OXPYMUMBAHUIO HE TONBbKO MeTanna
LLBAa, HO 1 OKOJIOLLIOBHOW 30HbI. [103TOMY, MpK CBapKe TutaHa 1 ero
CrnnaBoB, CBapMBaeMble NMOBEPXHOCTY AOMKHbI ObITb TLLATENBHO
XUMUYECKUN OYULLIEHBI OT OKCUAOB, MPSA3M, BNarn 1 KOHCUCTEHTHOM CMa3Kuy,
a YnNCTOTa 3aLUUTHOIO MHEPTHOIO rasa (06bIMHO 0COB0 BbICOKOUUCTOrO
aproHa) Ao/mkHa 6biTb He Hke 99,995%. CogepxxaHune kucnopoaa B
HeM He fomkHo npesbiwaTb 0,003% (<30 ppm), a a3ota 0,008% (<80
ppm). lNpu 3TOM 30Ha M3aenus, Harpeeaemasi B NpoLecce CBapkun Ao
Temnepartypsbl Bbiwe 400°C, 1 4O OCTbIBaHWS MeTasi/la HUXe yKa3aHHOM
Temneparypbl, CO BCEX CTOPOH AO/MKHa OblTb HaAEXHa 3alumLleHa
NOTOKOM MHEPTHOrO rasa. J/Inbo ceapka AO/MKHA BbINOMHATLCS B
repMeTUYHOM Kamepe, 3ano/THEHHOM KOHTPOMPYEMO aTMoctepoit 13
MHEePTHOro rasa. KoHeL, npucagoyHoli NPoBOMOKK B MPOLEeCcce CBapKu

M MOC/e ero OKOHYaHUs TakxXe [O/MKEH HaxoanTbCsA NoA HenpepbIiBHOM
3aLUMTON MHEPTHOIO rasa Ao NOMIHOMO €ro OCTbiBaHWSA. ECm no kakom-
TO MPUYMHE MPON3O0LLIO OKUC/IEHNE KOHYMKA MPOBOJIOKK, €ro nepeq
CrneayroLmMM 3aXnraHnem ayrn ero HeoO6xXoANMO OTKYCUTb.

[JoctynHble ang 3akasa agnametpsbl: Ha 100 mm katywkax 0,8 n 1,0 mm, B
npytkax 1,6; 2,0 n 2,4 mm

EN ISO 24034:
S Ti 0100

AWS A5.16: ERTi-1

Ti 99,9
0,015
0,04
0,05
0,005
0,0005

IZO;'DWO

o, 170 MMa
o, 240 MMa
5 25%

Weld T Ti2

CBapo4Has npucagoyHasi MPOBOMOKA, rOToBas K ynoTpebieHuio

6e3 Kakoli-NnMbo npeasapuTensHOM NOArOTOBKM €€ MOBEPXHOCTY,
V3roTaB/nBaemMast U3 TEXHUYECKM YUCTOro TUTaHa, U NpeaHa3HayYeHHas
[Ns pyYHO 1 aBTOMaTUYecKo ayrosoi TIG-cBapku nsgenuii ns
HENermMpoBaHHOro TUTaHa, KOHTaKTUPYIOLLMX C KpaliHe arpeccuBHbIMm
cpefamu, a Takxke HeKOTOPbIX PA3HOPOAHbLIX COYeTaHWi TUTaHa C ero
crnjiaBamu U HEKOTOPbIMK APYrMMK MeTaslamu. 3To Hanbonee 4acto
ncnonb3yemasn Mapka TMTaHOBOW MPoBOokW. OHa, Kak NpaBuno,
ABNSIeTCs Hambonee NerkoaoCTynHol 1 camoli Hegoporoin. OCHOBHbIMU
061acTAMN ee NPUMEHEHNSA ABNRIOTCA — U3rOTOB/IEHNE PA3/IMYHOIO
060pyA0OBaHKS, TaKOrO Kak Kak cocybl, paboTatoLme nog AaBneHneMm,
KOMOHHbI, pe3epByapbl, TENI00OMEHHVKW, Basbl, BO3AYXOAYBKM U
BEHTUNIATOPbI, KNanaHbl, PUTUHIM TPYOONPOBOAbl KOHAEHCATOPOB U
TEeXHONornyeckme TpyoonpoBoAsl. [pu AyroBoii cBapke nnaBfieHnem
cnegyet NOMHWUTb, YTO TUTaH M ero CrnaBbl ABATCS XUMUYECKM
aKTUBHbIMW MaTepuanamu, 1 UHTEHCUBHO MOMOLWAIOLLIMMM a30T,
Kncnopos, yrnepos v BOAOPOA, YTO MPUBOAUT CUTBHOMY OXPYNUYMBaHMIO
He TO/IbKO MeTanna LWBea, HO U OKOMOLLOBHOM 30HbI. [1oaToMy, Npwu
CBapKe TUTaHa 1 ero CrnnaBoB, CBapVBaeMble NMOBEPXHOCTU AO/MKHbI
ObITb TLLATENBHO XMMUYECKM OUULLIEHBI OT OKCUMAOB, MPA3U, BNaru n
KOHCUCTEHTHOM CMasKu, @ YNCTOTa 3aLLMTHOrO MHEPTHOIO rasa (06blYHO
0C060 BbICOKOYMCTOrO aproHa) Ao/mKHa ObiTb He Hke 99,995%.
CopepxaHue kucnopofa B Hem He fomkHO npeBbiwaTb 0,003% (<30
ppm), a azota 0,008% (<80 ppm). MNpn 3TOM 30Ha N3aenus, HarpeBaemasi
B NpoLecce cBapku Ao Temnepatypsl Bbiwe 400°C, n Ao ocTbiBaHUA
MeTasIna HMXe ykasaHHOW TeMneparypbl, CO BCeX CTOPOH A0/MKHa OblTb
HafeXHa 3alumLLeHa NOTOKOM MHEPTHOro rasa. JIn6o cBapka Ao/KHa
BbINO/HATLCHA B FePMETUYHHOM Kamepe, 3ano/THEHHOM KOHTPOMPYEMOiA
aTMocdepoii 3 nHepTHoro rasa. KoHew, NpucafoyHon NpoBO/IOKM B
npoLecce CBapku 1 Noc/e ero OKOHYaHUs Takxxe A0MKEH HaXoaUTbCA
NoA HEMPEPbLIBHOM 3aLLMTON MHEPTHOMO rasa A0 NMOJIHOrO €ro OCTbIBaHUSA.
Ecnv no Kakon-To NpuymHe Npon30LLI0 OKUCNIEHNE KOHYMKA MPOBOSOKM,
ero nepes cneayLwmm 3axuraHmeM ayru ero Heo6XxoaMMO OTKYCUTb.
[ocTynHble ans 3akasa agnametpsbl: Ha 100 mm katywkax 0,8 1 1,0 mm, B
npytkax 1,6; 2,0 n 2,4 mm

ENISO 24034:
S Ti0120

AWS A5.16: ERTI-2

Ti 99,8
0,015
0,05
0,12
0,01
0,0005

IZO:D'IO

o, 275 Mra
o, 345 Mrlla
&5 20%

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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10 CBapO‘-IHbIe MaTepuanbl ANnd Hans1aBKu cnoee C 0cob6biMM CBOMCTBaAMM.

10.1. DnekTpoabl NOKPbITbIE HaMJIaBO4YHbIE.

Mapka, TMn NoKpbITUSA, ONUcaHue

TuUnNuYHbIe XapaKTepPUCTUKMN

Knaccudpmianmm HannaeneHHoro metanna

nM60 BasKOB 4719 Ba/bLIOBKW HarpeToro Metanna. HannasneHHbI
C/IOM COXpaHseT BbICOKME MPOYHOCTHbIE CBOCTBA NpW Harpese Ao
400°C. MexaHn4yeckasa obpabaTbiBaeMOCTb Han/1aB/IeHHOro meTanna
— TBEPAOCNNaBHbIM UHCTPYMEHTOM, CTOMKOCTb K yAapHbIM Harpyskam
XOpoLuasi, CTOMKOCTb K TPEHWIO MeTasinia o MeTasa XxopoLuas,
XaponpOYHOCTb XopoLLasi.

Tok:="/=(+

[MpocTpaHCTBEHHbIE MOMOXEeHNs Npu cBapke: 1

Pexxumbl npokanku: 250-350°C, 2 vaca

LocTtynHble gnsa 3akasa anameTpsbl: 3,15; 4,0 mm

¥ opoGpeHus Xumunueckuii MexaHuyeckue
coctaB , % cBoOWCTBa
EWAC BU 101 EN 14700: E Fel C 0,15 | TBEpAOCTb MNOBEPXHOCTU B
Mn 1,20 | TpeTbeM crioe HannaBku (6e3
Tun NoKpbITUS — OCHOBHOE )
= DIN 8555: Si 0,50 | npeaBapuTenbHOro Nogorpesa,
nekTpop, obecneymBaloLnin B HannaBke HU3KOErMpoBaHHYO
MapTEHCUTHYIO CTaslb, NPeAHa3HaYeHHbIM 415 YIPOUHSIOLWEnR 1 E 1-UM-300-P cr 1,50 | mexnpoxoaras remnepatypa
P y e, 1P ' ynp Mo 0,15 | £150°C) 25...35 HRC
BOCCTAHOBUTE/IbHOM HamnaBKM NOBEPXHOCTEN, paboTaloLLMX B v 0.20
YCNOBUSAX TPEHUSA MeTanna o Metann. NpumMeHseTca Ana Hannaeku ’
ryCeHUYHbIX TPAKOB, BaNoB, KOHLIOB XXeM1e3HOA0POXHbIX PEbCOB,
KPEeCTOBUH 1 OCTPSAKOB, KPYMHbIX 3yGbeB /INTbIX LWEeCTEePEH, a
TakXe AeTasneii WapoBbiX MefbHUL, TaKUX Kak pudieHble PONnKu
1 3axBaTbl. MexaHnyeckasa obpabaTbiBaEMOCTb HaM/1aBNeHHOro
MeTansa xopoLuasi, CTOMKOCTb K yAapHbIM Harpy3kam O4YeHb XopoLuas,
CTOMKOCTb K TPEHUIO MeTasiia 0 MeTasifl O4eHb XopoLlas
Tok: ™ /=(+)
[MpocTpaHCTBEHHbIE MOMOXEHMS Npy cBapke: 1
HanpsxeHune xonoctoro xoaa: 70 B
Pexwumbl npokanku: 180-220°C, 2 vaca
[ocTtynHble agnsa 3akasa gnametpsbl: 3,15; 4,0; 5,0 mm
EWAC CP HFD 010 EN 14700: E Fe 1 C 0,10 | TBepAOCTb MOBEPXHOCTHU B
B — TMnoBOE Mn 1,10 | TpeTbem cnoe Hannaeku (6e3
P Py _ DIN 8555: Si 0,50 | npeaBapuTenbHOro Nogorpesa,
neKkTpopa, o6ecneynBatoLLmii B Han/laBKe HU3KONErMpoOBaHHYO
XPOM-MONMNGAEH-BaHAAMEBYIO MApPTEHCUTHYIO CTarb, 06GNafaloLLyio E 1-UM-400-P Cr 2,20 | mexnpoxoaHan TeMneparypa
P AH-BS yio map y : Y Ni 2,50 | <150°C) 35...45 HRC
NOBbILEHHOM CTOMKOCTBIO K MON3Y4YeCTH NPU MNOBbILWEHHbIX Mo 0.60
Temnepatypax. NpMMeHsaeTca B OCHOBHOM A1 HanlaBKW Vv 0’25
WHCTPYMEHTa, NpeAHasHauYeHHOoro A9 3axBaTa ropsunx getanei W 0’30

EWAC CP BF 024

Tun nokpbITUA — pyTUIOBOE

SnekTpopa, o6ecneynBaloLLmMii B HaN/1aBKe HU3KOMErMPOBaHHYO
XPOM-MONIMOAEHOBYIO MAPTEHCUTHYIO CTasb, 061agatoLLyto
NOBbILUEHHOM CTOMKOCTBIO K MON3Y4YECTH NPU MNOBbILWEHHbIX
Temnepatypax. [pyuMeHsaeTca B OCHOBHOM A1 HaMn/1aBKn
WHCTPYMEHTa, NpeAHa3HauYeHHOoro AN 3axBaTa ropaynx agetanei
60 BanKoB /15 Ba/bLIOBKW HarpeToro metanna. HannaBneHHbl
C/OVi COXpaHSAET BbICOKME NMPOYHOCTHbIE CBOWCTBA NPW HarpeBe A0
500°C. MexaHn4yeckasa o6pabaTbiBaeMOCTb HaMn/1laB/IeHHOro MeTanna
— TBEPAOCNIABHbIM MHCTPYMEHTOM, CTOMKOCTb K yAapHbIM Harpyskam
XOpoLLasi, CTOMKOCTb K TPEHWUIO MeTas/1a O MeTas Xxopollas,
XapOMNpPOYHOCTb XOpOoLLas.

Tok: ™ /=(+)

[MpocTpaHCTBEHHbIE MOMOXEHUs Npu cBapke: 1

Hanpsi>xeHune xonoctoro xoaa: 70 B

Pexwumbl npokanku: 250-350°C, 2 vaca

[ocTynHble Ansa 3akasa gnameTpsbl: 3,15; 4,0 MM

EN 14700: EFe 3 C 0,35 | TBepAOCTb NOBEPXHOCTU B

Mn 0,80 | TpeTbeM cnoe Hannasku (6e3
DIN 8555: Si 0,40 | npepBapuTeNbLHOro Nogorpesa,
E 3-UM-45-ST Cr 5,20 | mexnpoxogHasa Temnepatypa

Mo 1,40 | <150°C) 48..52 HRC

w 1,50 | TBepaoOCTb NOBEPXHOCTH NpPU

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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TUnNnYHbIe XapaKTePUCTUKU
Knaccucbmkaumm HannaB/iIeHHOro MeTanna
Mapka, TMn NoKpbITUSA, onucaHne
¥ opoGpeHus Xumunueckui MexaHuueckue
cocTtaB , % cBoOWCTBa
EWAC HF 006 EN 14700: E Fe 4 C 0,60 | TBEpAOCTbL MOBEPXHOCTU B
Mn 0,40 | TpeTbem cnoe Hannaeku (6e3
Tun NOKpbITUS — OCHOBHOE )
- DIN 8555: Si 0,40 | npegBapuTenbLHOro Nnogorpesa,
nekTpopa, obecrneymBaloLLnii B HannaBkKe NernpoBaHHyo
MOMMGASHOM UHCTPYMEHTA/BbHYIO GbICTPOPEXYLLYIO CTasb E 4-UM-60-ST cr 4,20 | MexnpoxoaHas remneparypa
o ’ Mo 6,90 | <150°C) 58...63 HRC
npefHasHavYeHHbIV 415 HannaBku paboyvmx KPOMOK pexyLLero W 180
WHCTPYMEHTa HOXHUL, LUTaMNoB, ppes, NnpeaHasHaYeHHbIX ANs v 1’00
pes3ku xonogHoro metanna. MakcumanbHyto TBEPAOCTb HamnnaBka ’
npruobpeTaeT nocne AByKpaTHOro otnycka npu temnepatype 550°C.
[ns npepoTBpaLLeHnsa TPeLLMH, TeMnepaTtypa npeaBapuTebHOro
noforpesa 1 MeXMNpPoxXofHasa TemnepaTtypa He A0/KHbI ObiTb
Huxe 300°C, a ontnumanbHo 400-500°C. HannaBky TakXXe MOXHO
BbIMO/THATL BXONOAHYIO KOPOTKUMM LLBaMU. TepMoo6paboTka:
3akarnka ¢ 1230-1250°C ¢ oxnaxaeHnem Ha Bo3ayxe + cpefHui
ABYKPaTHbIN OTNYCK € Bblaepxkol 525°C B TeyeHune 1 yaca kaxaas
1 oxnaxpaeHneM Ha Bo3ayxe. PekprcTanim3aumoHHbIii OTXUM
npounsBoanTbLCA Npu Temnepatype 750-775°C, B TeyeHne 2-3
4acoB C Noc/eayoLWMM OX1aXAEHWEM Ha Bo3ayxe. MexaHnyeckas
06pabaTbiBaeMOCTb HamnlaB/eHHOro MeTas/ia — TO/IbKO abpasnBoM,
CTOMKOCTb K aBpasnMBHOMY U3HOCY XOpoLUasi, CTOMKOCTb K
yAapHbIM Harpyskam yAoBneTBOpUTe bHast, XapornpoyYHOCTb
yAoOBNeTBOpPUTENbHaS.
Tok: ™ /=(+)
[pocTpaHCcTBEHHbIE MONOXEHUA Npy cBapke: 1, 2
HanpsxxeHune xonoctoro xoaa: 70 B
Pexwumbl npokanku: 180-220°C, 2 vaca
[ocTtynHble onsa 3akasa avameTpebl: 3,15mMm
EWAC BU 102 EN 14700: E Fe 9 C 0,80 | TBEpPAOCTbL MOBEPXHOCTU
TVN NOKPLITUS — OCHOBHOE Mn 14,0 | nocne HannaBku (6e3
BblcokonpounsBoaunTenbHblil aneKTpos, obecneymBaloLnii B DIN 8555: Si 0,60 | npeaBapuTenbHoro nogorpesa,
HarnaBKe BbICOKOMapraHLIOBUCTYIO CT;il'Ib NernpoBaHHYIO HUKENeM E 7-UM-200-kP cr 3,00 | mexnpoxopxas remnepatypa
’ ’ Ni 3,00 [ 100- 150°C) 150...250 HB

MpeaHasHayeH Ana BOCCTAHOBUTETbHOM HaMNaBKW U3fgenwvii ns
MapraHLOBUCTbIX CTanei, paboTalowmx B YCOBUSX MHTEHCUBHbIX
yOapHbIX HArpy30K 1 yMepeHHoro abpasmMBHOro n3Hoca.
HannaBneHHbI MeTann MeHee CKNOHEH K OXPYNYMBaHMIO Npu
BbICOKMX TeMMNepaTypax W1, Kak Cneacteme, K 06pa3oBaHuIO TPELLVMH.
OCHOBHble 061aCTV NPUMEHEHUSA: OPOHU N POINKU APOOUIBHbIX
YCTaHOBOK, Oy b03epHble 3yObs AN BCKPbITUS FPYHTA, KOHYCbI 1
KOpryca poTOpHbIX APOBWIOK, 3emiedepnarnbHble KOBLUW, KOHLbI 1
KPeCTOBWHbI pefibcoB U T.4. OfHaKo, BCe paBHO CrieayeT NOMHUTD,
4YTO BbICOKOMAapPraHLOBUCTas CTaslb CK/TOHHA K BbICOKOTEMMEepaTypHO
XPYNKOCTU 1 MOXET TPECHYTb Npu Ype3mepHoM Harpese. O6blYHO
npw HannaBke AaHHbIMW 3M1EKTPoAaMu NpeaBapuTebHblii Moaorpes
He UCMo/b3yeTCs, a MeXMNPOXOAHaa TeMnepaTtypa He A0/XKHa
npesBbiwaTte 200°C. Hannaeky ny4lle BbIMO/HATb HA KOPOTKOW ayre
1N MUHUMasbHbIX TOKax, PeKOMeHA0BaHHbIX A/151 AaHHOro AnameTpa
anekTpoaa. [na CHATUSA OCTATOYHbIX HaMPSXKeHWn peKoMeHayeTcs
BbINO/IHATE MPOKOBKY 40 OCTbIBaHUS HanIaBfAeHHOro Criosl.
MexaHunyeckas o6pabaTbiBae€MOCTb HarnaBNeHHOro Metanna —
TO/IbKO abpasnBOM, CTOMKOCTb K yAapHbIM Harpyskam oT/iMyHas,
CTOMKOCTb K abpasnBHOMY M3HOCY yAOBNETBOPUTENIbHAS, CTOMKOCTb K
TPEeHUIo MeTasa o MeTas/ yaoBneTBopuTebHas.

Tok: ™ /=(+)

[MpocTpaHCTBEHHbIE NOMOXEeHNs Npu cBapke: 1

HanpsixeHune xonoctoro xoana: 70 B

Pexxumbl npokanku: 250-350°C, 2 vaca

LocTtynHble gnsa 3akasa anameTpsbl: 3,15; 4,0; 5,0 mm

TBEepAOCTb HaMIaB/IEHHOr O
mMeTasisia nocsie MexaHn4eckoro
ynpoyHeHus 350..500 HB
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Mapka, TMn NoKpbITUA, ONUcaHne

Knaccudumkaumm

TUNUYHbIE XapaKTepPUCTUKKN
HannaB/nieéHHOro metanna

¥ opoGpeHus Xumunueckui MexaHuueckue
cocTtaB , % cBoOWcCTBa
EWAC BU 103 EN 14700: E Fe9 C 0,50 | TBEepAOCTb MNOBEPXHOCTUN
TUN NOKDLITUS — OCHOBHOE Mn 16,5 | nocne HannaBku (6e3
P - . DIN 8555: Si 0,50 | npeaBapuTenbHOro nogorpesa,
BbicokonpounssoanTtenbHblii anekTpod, obecneymnBatolnii B HannaBke
MapPTEHCUTHO-aYCTEHUTHYIO MapraHLOBUCTYtO CTanb. HannaBka MoxeT E 7-250-KPR cr 12,5 | mexnpoxoaHas Temnepatypa
P Y yio Map Y : 100- 150°C) 15...25 HRC
OCYLLECTBNATLCS KaK Ha Yr/1IepOANCTbIE U HU3KONIErMpPOBaHHbIe
cTanu, Tak 1 Ha 13% Mn cTtanu, a TakXe Ha CTanun C orpaHNyYeHHoM
TBepAoCTb HannaBNEeHHOro
CcBapMBaeMoCTbio (He TpebyeT NnpeaBapuTenbHOro NoAorpesa).
MeTanna nocne MexaHM4yeckoro
OCHOBHble 061acTV NPUMEHEHUS: APOOUNbHbIE KNeLum, 6una, 6poHu,
ynpoyHeHus 35..45 HRC
PONNKK APOBU/IbHBIX YCTAHOBOK, YNPOYHSIIOLLAas HarnnaBka KPeCTOBUH,
OCTPSIKOB 1 KOHLOB penbcoB. O6bIYHO NpU HamnnaBke AaHHbIMU
3/1eKTPOAAMM NpeaBapUTENbHbIA NOAOrPEB HE UCMOMb3YeTCs, a
MeXnpoxoAHasa Temnepatypa He AomkHa npeBbiwaTe 200°C. Ecnn
HannaBka BbINO/HAETCS NPU HU3KKX TEMMNepPaTypax oKpyXatoLei
cpefbl, u3genne MoXHoO npegsaputensHo nogorpetb Ao 50-100°C.
MexaHunyeckas o6pabaTbiBaEMOCTb HannaBIeHHOro MeTanna —
TO/IbKO abpasnBOM, CTOMKOCTb K yAAPHbIM Harpy3kam OT/IMYHas,
CTOMKOCTb K abpasnvBHOMY M3HOCY yAOBIETBOPUTE/IbHAS, CTOMKOCTb
K TPEHUWIO MeTasifia O MeTai/l O4eHb XOPOoLLas, KOPPO3MOHHas
CTOMKOCTb OYeHb XOpoLLas.
Tok: ™ /=(+)
[pocTpaHcTBEHHbIE MOMOXEHNA Npy cBapke: 1, 2
HanpsxeHune xonoctoro xoaa: 70 B
Pexwumbl npokanku: 270-290°C, 2 vaca
[ocTtynHble ona 3akasa gnameTpebl: 3,15mM; 4,0 Mm
EWAC BU 104 EN 14700: E Fe 10 C 0,04 | TBepaoCTb MOBEPXHOCTH
Twun nokpbITUSA TUNOBO-OCHOBHOE Mn 7,00 | nocne Hannasku (Ges
neKT OZL n enH!::HaLleHHblVl ON9 HAaMaBKU MeXaHn4ecku DIN 8555: Si 0,70 | npepsapuTensHoro noaorpesa,
n OHFH)ﬂe;VIOPVI KOPPO3VOHHOCTONKOW XPOMO-HIKe Tb-MapraHLIOBUCTOM E 8-UM-200-Ckz cr 18,0 | mexnpoxoaxas Temneparypa
ynp PR P P Mo 1.00 | 100- 150°C) 160..250 HB
cTanu. neKTpoabl MOryT MPUMEHATLCA ANS HanNaBKun NepexoaHbIX Ni 9.50
CnoeB nepep BbINO/THEHNEM YNPOYHSIOLWENR HaNIaBKW Ha cTanu ’
pea = ynp u Cu 1.00 | TBepAoCTb HanaBeHHOr O
C orpaHuyeHHol cBapnBaemMocTblo. OHM TakxXe NPUMEHSIOTCH
ANS HanNaBKM C NOCNeAYIoLLMM MEXaHUYECKUM YNPOYHEHNEM METanna rocae Mexannieckoro
= v v yrp ynpouHeHus 25..34 HRC
TOPLEBbIX YNIOTHEHWI 3aNOPHOI apMaTypbl U Cefen KnanaHos,
paboTatoLmnX B KOHTAKTE C OTHOCUTENBHO arpeccuBHbIMKU cpedamu
npu Temnepatypax go 600°C. MexaHnyeckas o6pabaTbiBaeMoCTb
HanaBNEHHOroO C/108 OYEeHb XOpOoLUas, KOPPO3MOHHAA CTOMKOCTb
OYeHb XOpoLUas, CTOMKOCTb K TPEHMIO MeTania o MeTann nocne
YNPOYHEHUSA OYEHb XOPOLLAas, CTOMKOCTb K BICOKMM TemnepaTtypam
xopoLuasi.
Tok: ™ /=(+)
[pocTpaHCTBEHHbIE NOMOXEeHNsA Npu cBapke: 1, 2
Hanpsi>xeHune xonoctoro xoaa: 70 B
Pexxumbl npokanku: 330-370°C, 2 yaca
LoctynHble gnsa 3akasa gnameTpsbl: 3,15; 4,0; 5,0 mm
EWAC HF 001 EN14700: E Fe 2 C 0,70 | TBepAOCTb NOBEPXHOCTU B
THN NOKPLITHA — PYTHAOBOE Mn 1,20 | TpeTbeM crioe HannaBku (6e3
Y = DIN 8555: Si 0,40 | npepBapuTeNbLHOro Nogorpesa,
DNeKTpoa C OCHOBHbIM MOKPbITUEM, NPeAHa3HaYeHHbIV A9 HanIaBKu
NOBEPXHOCTEN, paboTaloLWMX B YCIOBUAX MHTEHCMBHOIO abpa3nBHOIO E 2-UM-60-G cr 4,50 | mexnpoxopHas Temnepatypa
’ Mo+V 0,40 | <150°C) 55...61 HRC

MN3HOCa WM KOMOWHALIMK aBpa3nMBHOIO U3HOCA W YAAPHbIX HarpysokK.
TunnyHble 06/1aCTN NPUMEHEHNS — KAMHeAPOOW/IbHblE MEXaHU3MbI

1 paboune noBepxHocTn 6ypoB. MexaHnyeckas ob6pabaTbiBaeMOCTb
HanaBEHHOro MeTasna — To/Ibko abpa3nBOM, CTOMKOCTb K yYAaPHbIM
Harpyskam xopoLuas, CTOMKOCTb K abpa3MBHOMY U3HOCY XOpoLLasi.
Tok: ™ /=(+)

[MpocTpaHCTBEHHbIE MOMIOXEHUS Npu cBapke: 1, 2, 3

Hanpsi>xxeHune xonoctoro xoaa: 70 B

Pexumbl npokanku: 330-370°C, 2 yaca

[ocTynHble ansa 3akasa gnameTpsbl: 3,15; 4,0 MM

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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o
b
[vs]

Mapka, TMn NoKpbITUSA, OoNUcaHue

Knaccudumkaumm

TunUYHbIe XapaKTepPUCTUKKN
HannaB/n1eéHHOro metanna

¥ opoGpeHus Xumunueckui MexaHuueckue
cocTtaB , % cBo#cTBa
Bynat-1 EN 14700: EZ Fe 2 C 0,80 | TBepAoOCTb HannaBAEHHOro
TUN NOKDLITHS — OCHOBHOE Mn 2,70 | meTanna B TpeTbeM cfloe nocne
SnekT o':t o6ecneunBaloLLmMii B HaNMaBKe HU3KOMErVPOBaHHYIO Ty 1272152 Si 3,00 | cBapkm (6e3 npeABapuTeNbHOro
poa, « P Y 55224353-2015 cr 3,20 | nongorpesa, mexnpoxoaHas
MapPTEHCUTHYIO CTaslb, NPeAHa3HauYeHHbI AN HanlaBKK o
o TemnepaTtypa <200°C) V57 HRC
ObICTPOM3HALLMBAOLWMNXCSA AeTanein ropHoa00bIBaOLLMX U
CTPOUTENBHbIX MaLLWH, PaGoTaOLLNX B YCTOBUAX MHTEHCUBHOMO
yOapHo-abpa3nBHOIO U3HOCA. DNeKTPoAbl o6ecrneynBatoT
MHOrOC/0OMHYt0 6e3aetheKTHYIO HannaBKy Ha XEeCTKUX AeTansax
13 Pa3IMYHbIX KOHCTPYKUMOHHBIX cTaneii. MexaHnyeckas
o6pabaTbiBaEMOCTb HaM/laB/IEHHOIO MeTas/ia — TO/IbKO
abpa3nBOM, CTOMKOCTb K YAaPHbLIM Harpy3kam xopoLuasi,
CTOMKOCTb K aBpasvBHOMY M3HOCY XOPOLLAas, XXapornpoYyHOCTb
yOOBETBOPUTE IbHAS.
Tok: = (+)
[pocTpaHCcTBEHHbIE MONOXEHNA Npy cBapke: 1, 2
Pexxumbl npokanku: 340-380°C, 30 MUH.
[ocTtynHble onsa 3akasa anameTpel: 4,0; 5,0 mm
Tribo Tuff 6517 EN 14700: E Fe 8 C 1,60 | TBEpAOCTb MOBEPXHOCTU B
Mn 1,10 | TpeTbem cnoe Hannaeku (6e3
Tun NOKpPbITUA — OCHOBHOE )
v DIN 8555: Si 1,20 | npeaBapuTenbHOro nogorpesa,
SnekTpopa, o6ecneynBaloLLnii B HaMIaBEHHOM C/l0e CTPYKTYpY,
NPeACTaBASAIOLLYIO M3 Ce65 MapTEHCUTHO-ayCTEHUTHYIO MaTpHLLy C E 6-UM-60 cr 6,50 | mexnpoxopas remneparypa
pea Ly P Y y pudy ¢ - Mo 0,50 | <150°C) 56..60 HRC
yMepeHHbIM coep>xaHnem kapouaoB TutaHa. NMNogobHoe XMMUYeCKIni Ti 450
COCTaB HamnnaB/IEHHOro Cc/los 061a4aeT onTUMasibHbIM COOTHOLLEHNEM ’
CTOMKOCTU K abpasuBy 1 yaapy. MexaHndeckas o6pabaTbiBaeMOCTb
HannaBfeHHOro MeTasnsa — TofbKo abpasnBOM, CTONKOCTb K
abpasnBHOMY M3HOCY XOPOLLAs, CTOMKOCTb K yAapHbIM Harpyskam
xopoLuasi.
Tok: ™ /=(+)
[pocTpaHCTBEHHbIE NMOMOXEeHNs nNpu ceapke: 1, 2
Hanpsi>xeHne xonoctoro xoaga: 70 B
Pexxumbl npokanku: 330-370°C, 2 yaca
[ocTtynHble onsa 3akasa anameTpsbl: 3,15; 4,0; 5,0Mm
EWAC HF 002 EN14700:EZFe14 | C 4,30 | TBepAOCTb NOBEPXHOCTU B
Mn 1,20 | TpeTbeM cnoe Hannasku (6e3
Tun NoKpbITUSA — OCHOBHOE .
. . DIN 8555: Si 0,70 | npeaBapuTenbLHOro NoAorpesa,
BbicokonpounsBoanTe bHbIi 3/1eKTpoa, o6ecrneymBaloLLmnii B HannaBke
CTPYKT KOTOpasi MpeAcTaBAseT co60i MaTPUL U3 ayCTEHUTHOO E10-UM-60-G Cr 9,50 | MexnpoxoaHas Temnepatypa
PYKTYPY, KOTOPas NPeACT prLy Us ay Mo 0,50 | <150°C) 60..68 HRC
4yryHa, NpefHa3HavyeHHbI 415 HanIaBKy YNPOYHSIIOLLMX C/T0EB, v 030

paboTatoLmnx B YCIOBUAX MHTEHCMBHOIO abpa3nBHOIro U3HOCa.
DNeKTpoAbl MPUMEHRAIOTCA AN HanMaBKK paboymnx NOBEPXHOCTEN
3emieyepnasnbHbiX MallMH, HACOCOB A/19 NepeKayvkun necka,
MUKCEPOB, MOAALLMNX LLUHEKOB, Nbl1eYIoBUTENENR, APOOUIOK U T.M.
Ha HannaBneHHon NoBepXHOCTU MOryT HabMtogaTbCs HebonbLune
TPEeLUMHbI, He OKa3biBaloLWMe BANAHNS Ha ee paboToOCNOCOBHOCTb.
Bbicokas TBepAoCTb AOCTUraeTcs yXe npu ogHOC/IOMHOWN HannaBke
Ha HU3KOYrnepoauncTyto ctanb. MexaHnyeckaa o6pabaTbiBaEMOCTb
HannaB/AeHHOro MeTania — To/Ibko abpas3nBOM, CTOMKOCTb K
abpasnBHOMY U3HOCY XOpOLLUas.

Tok: ™ /=(-)

[NpocTpaHCTBEHHbIE NMOMOXEHNA Npu cBapke: 1, 2

HanpsixxeHue xonoctoro xoaa: 70 B

Pexumbl npokanku: 330-370°C, 2 yaca

[ocTynHble Ans 3akasa gnameTpsbl: 3,15; 4,0; 5,0 mm

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Mapka, TMn NoKpbITUA, ONUcaHne

Knaccudumkaumm

TUNUYHbIE XapaKTepPUCTUKKN
HannaB/nieéHHOro metanna

140

¥ opoGpeHuns Xumunueckuii MexaHuyeckue
coctaB , % cBoOWcCTBa
EWAC HF 003 EN14700:EZFe14 | C 3,50 | TBepAoCTb NOBEPXHOCTU B
Twvn NOKpPbITUS — PYTUIOBO-OCHOBHOE Mn 110 | TpeTbem cnoe Hannaskm (Ges
_ -~ DIN 8555: Si 0,80 | npeaBapuTenbHOro NoAorpesa,
BbicokonpounssoanTtenbHblii anekTpod, obecneymBaowmii B
HannaBke CTPYKTYpY, KoTopas NpeacTaBniseT co6oi MaTpuLy us E10-UM-60 cr 36,0 | mexnpoxopHas remnepatypa
Mo+V 0.50 | €150°C) 55...61 HRC
ayCTEHUTHOr O YyryHa, HacCbILLEHHYIO BTOPUYHBbIMU Kapbugammn xpoma,
npeaHasHayYeHHbIR AN HannaBKW YNPOYHSIOLMX C/I0eB, paboTatoLmx
B YCNOBUSIX UHTEHCUBHOIO abpasnBHOro n3Hoca. Hannuve
cBOGOAHOIro XpoMa B HannaBfeHHOM MeTanne obecneunsaeTt
OT/INYHYIO KOPPO3MOHHYIO CTOMKOCTb.  DN1eKTPOoAbl MPUMEHSAIOTCS
05 HannaBkM paboymx HAaCOCOB, MUKCEPOB, NOAAKLLNX
LLIHEKOB, NblfieynioBUTeNeil, APo6UNoK v T.n. Ha HannaenexHHo
NOBEPXHOCTN MOryT HabNoAaTbCA HEGONbLUNE TPELUMHDI, He
OKasblBatLLMe B/IMAHNUS Ha ee paBoToCNoCOBHOCTb. MexaHnyeckas
o6pabaTbiBaEMOCTb HaM/ITAB/IEHHOIO MeTas/la — To/IbKo abpasnBoM,
CTOMKOCTb K YAapPHbIM Harpy3kam yaoB/eTBOpPUTE bHasA, CTORKOCTb K
abpa3nMBHOMY U3HOCY XOPOLLAasi, OKa/IMHOCTOMKOCTb OYEHb XOPOLLas,
KOPPO3MOHHAs CTOMKOCTb OYEHb XOPOLLAs.
ok: ™V /=(+)
[pocTpaHCcTBEHHbIE MONOXEHNA Npy cBapke: 1, 2
HanpsxeHune xonoctoro xoaa: 70 B
Pexwumbl npokanku: 330-370°C, 2 vaca
[ocTtynHble agnsa 3akasa gnametpsl: 3,15; 4,0; 5,0 mm
EWAC HF 004 EN14700:EZFe14 | C 5,20 | TBepaoCTb NOBEPXHOCTU BO
Mn 1,30 | BTOPOM c/noe Hannaeku (6e3
Twvn NOKpPbITUA — PYTUIOBO-OCHOBHOE . )
BbicokonpounsBoaunTenbHbl aneKTpos, obecrneymBaioLnii B DIN 8555: Si 1,10 | npepsapurensHoro nogorpesa,
HamnaBke CTPYKTYpy, KOoTopasi NpeAcTaBnsieT co6oi MaTpuLy 13 E10-UM-60-GZ cr 371 | mexnpoxoaras TemMneparypa
’ Mo+V 0,40 | <150°C) 62...68 HRC

ayCTEHUTHOrO YyryHa, HacCbILLEHHYO NepPBUYHbIMU Kapbuaamm
XpOMa, NpeAHa3HauYeHHbI ANA HanIaBKN YNPOYHSAOLLMX CNOEB,
paboTatoLmx B YCNOBUAX MHTEHCUBHOIMO abpa3nBHOIro n3Hoca.
DNeKTpoAbl NPUMEHSIOTCS ANA HANaBKN Pabounx NOBEPXHOCTE
3emneyepnarnbHblX MaLlWH, CENbCKOXO3ANCTBEHHOIO MHCTPYMEHTA,
paboTatoLero B yCIOBUAX YMEPEHHOW BNaXHOCTW, HACOCOB ANs
nepekayku necka, MMKCepoB, NOAaloLLMX LLHEKOB, MbleynoBUTENENR,
APOBUIOK M T.N. NOABEPraloLLMNXCA U3HOCY TO KOHTAKTa C KAMEHHbIM
yrnem, pyaon unu gpyruMm MmHepanamu. HannasneHHblii metann
Takxe o6/1agaeT BbICOKON KOPPO3MOHHOW CTOMKOCTBIO MPU KOHTaKTe
C arpeccuBHOl cpeon N OKaNIMHOCTOMKOCTbIO. Ha HanaBneHHon
NOBEPXHOCTU MOryT HabNAaTbCA HeOO0NbLUNE TPELUMHDI, He
okasblBaloLmne BANAHMS Ha ee paboToCcnocoBHOCTb. MexaHnyeckas
o6pabaTbiBaeMOCTb HaM/1aBeHHOro MeTanna — To/ibko abpasnBom,
CTOMKOCTb K abpasnBHOMY M3HOCY OT/IMYHAHA, OKAIMHOCTOMKOCTb
O4YeHb XOpoLlas, KOPPO3NOHHAA CTOMKOCTb O4EHb XOpOoLLas.

Tok: ™ /=()

[pocTpaHCTBEHHbIE NMOMOXEeHNs nNpu cBapke: 1, 2

Hanpsi>xxeHne xonoctoro xoaa: 70 B

Pexxumbl npokanku: 330-370°C, 2 yaca

[ocTtynHble aonsa 3akasa anameTpsbl: 3,15; 4,0; 5,0Mm

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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o
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Mapka, TMn NoKpbITUSA, OoNUcaHue

Knaccudumkaumm
1 ogo6peHus

TunUYHbIe XapaKTepPUCTUKKN
HannaB/n1eéHHOro metanna

Xumunueckmin
coctaB , %

MexaHu4yeckune
cBOWCTBa

EWAC CP ET 071

Tun nokpbITMA — cneynanbHoe

BbicokonpounssoantenbHblli TpyGuaThii 3neKTpos, obecneynsalownii
B HannaBKe CTPYKTYpy, KOTopas npefctaBnaer coooin Matpuy ns
ayCTEHUTHOr O YyryHa, HacCbILLEeHHYIO NePBUYHbLIMKU Kapbnaamm Xpoma,
npeAHasHayYeHHbIR A4NA HannaBKW YNPOYHSIOLNX C/TI0EB, PaboTaoLWwnx
B YCNOBUAX MHTEHCUBHOIO abpasnBHOIro U3HOCA. D1eKTPoabl
obecneynBaloT O4eHb BbICOKYIO NMPOU3BOANTENIBHOCTL HamnnaBku
6narogaps Tpyo4aToi KOHCTPYKLMN. DNeKTPOoAbl MPUMEHSAIOTCA

AN HannaBkKW paboynx NOBEPXHOCTEN 3eMnevepnasnbHbIX

MaLUWH, CENbCKOXO3ANCTBEHHOIO MHCTPYMEHTA, paboTaloLLero B
YCNOBUAX YMEPEHHOW BNAXHOCTU, HACOCOB A1 NepeKaykun necka,
MUKCEPOB, NOAAILWMNX LWHEKOB, Nblieynosuteneit, Apoounok n

T.N. NOABEPratoLLMXCH UBHOCY TO KOHTaKTa C KaMeHHbIM yriem,

pyAolr unu apyruMm MruHepanamu. HannaeneHHbI MeTann Takxe
ob6nagaeT BbICOKOW KOPPO3MOHHOW CTOMKOCTBIO MPY KOHTaKTe C
arpeccuBHON CPeaon M OKaIMHOCTOMKOCTbIO. Ha HannaBneHHown
NOBEPXHOCTU MOryT HabNAaTbCA HebOoNbLUNE TPELUUHDI, He
OKasblBatoLLMe BIMAHNS Ha ee paboTOCNOCOOHOCTb. MexaHnyeckasn
06pabaTbiBaeMOCTb HaM/1T@aBNEHHOIrO MeTasa — TO/Ibko abpasunsoM,
CTOMKOCTb K abpasnBHOMY U3HOCY OT/IMYHAHA, OKaIMHOCTOMKOCTb
O4YeHb XOpoLlas, KOPPO3MOHHAA CTOMKOCTb O4EHb XOPOLLAas.

Tok: ™ /=(+)

[pocTpaHCcTBEHHbIE MONOXEHUA Npy cBapke: 1, 2

HanpsxeHune xonoctoro xoaa: 70 B

Pexwumbl npokanku: 330-370°C, 2 vaca

[ocTtynHble onsa 3akasa avameTpsl: 6,3; 8,0 Mm

EN 14700: EZ Fe 14

DIN 8555:
E 10-UM-60-GZ

C 4,80
Mn 1,00
Si 1,20
Cr 34,0
Ni 0,50

TBEpAOCTb MOBEPXHOCTU BO
BTOPOM C/l0e HannaBku (6e3
npeaBapuTenibHOro Nogorpesa,
MeXnpoxoAHaa Temnepatypa
<150°C) 55...62 HRC

T-590

Tun nokpbITUA — cneumnanbHoe

BbicokonpounsBoanTenbHbIii 351eKTpoa, o6ecrneymBaloLLmnii B HannaBke
CTPYKTYpY, KOTOpas npefctaBniset coboii XenesHylo MaTpuLy,
HacbILWEeHHYI0 Kapbugamm xpoma, NpefHasHavyeHHbI Ans HannaBku
YNPOYHSIOLLMX C/I0eB, PaboTaloLnX B YCIOBUAX UHTEHCUBHOMO
abpasunBHOro nsHoca. MexaHunyeckasn o6pabaTbiBaeMOCTb
HannaBneHHOro MeTasnsa — TofbKo abpasnBOM, CTONKOCTb K yAapHbIM
Harpyskam yAoBneTBoputesibHas, CTOMKOCTb K aBpa3uBHOMY U3HOCY
xopoLuasi.

Tok: ™ /=(+)

[pocTpaHCTBEHHbIE NOMOXEeHNs Npu cBapke: 1, 2

HanpsixxeHne xonoctoro xoana: 70 B

Pexxumbl npokanku: 150-250°C, 1 vac

[ocTtynHble onsa 3akasa anameTpsbl: 4,0 MM

[OCT 10051-75:
3-320X25C2rp

EN 14700: E Z Fe 15

DIN 8555:
E 10-UM-60

TY 1272-256-
55224353-2021

C 3,20
Mn 1,20
Si 2,20
Cr 25,0

TBepaoCTb MOBEPXHOCTU BO
BTOPOM C/l0€ HannaBku (6e3
npeaBapuTenibHOro NoAorpeBsa,
MeXMnpoxoAHasa TeMnepatypa
<150°C) 58...62 HRC

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Mapka, TMn NoKpbITUA, ONUcaHne

TUNUYHbIE XapaKTepPUCTUKKN

Knaccudpmkaumm HannaefeHHOro MeTanna

1 ono6peHus MexaHuueckune

CcBOMCTBA

Xumunueckmin
coctaB , %

EWAC Pyrocarb 077

Twun nokpbITUA — cneyuanbHoe

2nekTpopa, obecrneymBaloLLnii B HannaBke CTPYKTYpy, KoTopast
npeacraBnseT co60i ayCTEHUTHYIO MaTPULYY, YTPOYHEHHYIO
CNOXHbIMK Kapbuaamu, NpeaHa3HayYeHHbI A5 HannaBKu
VW3HOCOCTOMKUX C/I0EB PaboTatoLLmX B YCNOBUAX MHTEHCUBHOIO
abpa3nBHOIro n3Hoca B COMETaHWM C CUIbHbIMW CAABIMBAIOLLMMUN UK
YMePEHHbIMW YAAPHBIMWU Harpy3kKamu, BO3HUKAKOLUMU NPU KOHTaKTe
CO webHeMm, Neckom, LeMeHToM U 1.n. OCHOBHbIMKU 06NaCTAMU

ero NpYMeHeHWs ABNAI0TCA HanaBka 6YpPOBOro MHCTPYMEHTa,
MO/IOTOB, /I€3BUIN CKPEOKOB, TOPLEBLIX MOBEPXHOCTEN KOHBENEPHbIX
LLUHEKOB, KPOMOK 1 3yObeB 3eMneyepnanbHbiX KOBLUER U T.4.
O6bI4YHO NpeaBapuTenbHbI NOAorpeB He TpebyeTcs. [Npu HannaeBke
Ha MacCUBHbIE AeTann MOXHO BbINOMHUTb NPeABapUTE/bHbIN
noporpes go 200°C. Hannaeky nyulle BbINONHATL BanMkaMu BAOMb
HanpaB/eHNA N3HOCA Ha Ayre cpeaHen ANNHbL. DNeKTPoa AepXaTb
nepneHanKysipHO HannaBnAeMon NoBepxHOCTU. [Npu He6onbLLOW
[one yyacTvs B HaniaBke OCHOBHOIo meTtanna, fpebyemasa TBepaocCTb
[OCTUraeTcs yxxe B NnepBoMm cnoe. bonee 2-x cnoesB HannaBNATb He
pekomeHayeTcs. MexaHnyeckasa ob6pabaTbiBaEMOCTb Han1aBNeHHOro
MeTanna — To/1IbKo abpa3nBOM, CTOMKOCTb K abpasnBHOMY U3HOCY
OT/IMYHAsA, CTOMKOCTb K yAapHbIM Harpyskam yaoB/1eTBOPUTEIbHasA.
Tok: ™ /=(-)

[pocTpaHCcTBEHHbIE MONOXEHUA Npy cBapke: 1, 2

HanpsxeHune xonoctoro xoaa: 70 B

Pexwumbl npokanku: 180-220°C, 2 vaca

[ocTtynHble onsa 3akasa anameTpebl: 4,0 MM

EN 14700: E Fe 16 C
Mn
DIN 8555: Si
E 10-UM-60-GP Cr

4,20
0,30
2,10
25,0
6,00
2,40
\% 1,00
6,70

TBEpAOCTb MOBEPXHOCTU BO
BTOPOM C/l0e HannaBku (6e3

MeXnpoxoAHasa Temnepatypa
<150°C) 60...68 HRC

EWAC HF 005

Tun NokpbITUSA — cneyuanbHoe

BbicokonpounsBoaunTenbHbIn 31eKTpoa, obecneymnBatolnii B HanaBke
CTPYKTYPY, KOTOpas npeacTaBfiseT co60i MaTpuLy 13 ayCTEHUTHOrO
4yryHa C BbICOKUM CofepXXaHNeM KOMMMIEeKCHbIX kapouaos. OH
npeaHasHayveH Ana HanaBKM YNPOYHSAIOLLNX CNoeB, paboTalowmx B
YCNOBUAX MHTEHCMBHOIO abpasnBHOIO U3HOCAa Npu TemnepaTypax
1o 700°C. SnekTpoabl NPUMEHSAIOTCA ANS HarnlaBku paboumnx
MOBEPXHOCTEN NONAacTelN BbITAXHbLIX BEHTU/IATOPOB, OUNCTUTENEN
30/1bl, KOHBENEPHbIX LHEKOB, Y3/10B YCTAHOBOK arfioMepMpoBaHus
1 1. N. HannaBnsiemas NoBepxXHOCTb AO/KHA ObITb XOPOLLIO O4uLLEHa
OT OKWUCNOB, OKasINHbI, CMa3KK, Kpacku 1 T.M. Jlyywime pesynbTaTtbl
nosy4atoTCs Npu HanaBke Ha MakCUMasibHbIX TOKax Ayron cpegHen
ANnHbl. Bo natexaHne o6pasoBaHus TPELLMH NPpU HanlaBke Ha
MacCUBHbIe AeTanu peKoMeHayeTCs NPUMEeHATb NpeaBapuTesbHbli
NOAOrPEB 1 BblAEPXNBATb MOBbILLEHHYIO MEXNPOXOAHYIO
Temnepatypy, BrnioTte 4o 600°C. MNMocne HannaBky HeOO6XOAMMO
ob6ecneynTb MeasieHHoe oxnaxaeHne nsgenvs 4o TemnepaTypbl
100°C. MexaHu4yeckasi o6pabaTblBae€MOCTb HamnaB/eHHOro MeTanna
— TONbKO abpasnBOM, CTOMKOCTb K abpasnBHOMY M3HOCY OT/IMYHas,
OKaNIMHOCTOMKOCTb OT/IMYHANA, KOPPO3NOHHASA CTOMKOCTb OYEHb
xopoLuas.

Tok: ™ /=()

[pocTpaHCTBEHHbIE NOMOXEeHNs nNpu cBapke: 1, 2

HanpsxxeHue xonoctoro xoana: 70 B

Pexxumbl npokanku: 280-320°C, 2 yaca

[octynHble gnsa 3akasa anameTpsbl: 3,15; 4,0 mm

EN 14700: E Fe 16 C 6,40
0,20
1,40
21,0
9,00
3,90
\% 1,00
6,00

TBepaoCTb MOBEPXHOCTU BO
BTOPOM C/l0€ HannaBku (6e3
DIN 8555: Si
E 10-UM-60-GP MeXMNpoXoAHasa Temnepartypa
<150°C) 62...68 HRC

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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10 CsapouHble maTepuanbi AN Hans1aBKu c/1oesB ¢ 0cobbiMM CBOMCTBaMMU. ESAB"
TUNUYHbIE XapaKTePUCTUKH
Knaccucbmkaumm HannaBfeHHOro MeTanna
Mapka, TMn NoKpbITUSA, onucaHne
¥ opoGpeHus Xumuueckuii MexaHuueckune
cocTtaB , % CBOWCTBA
Nanocarb 110 C 0,60 | TBEepAOCTb MOBEPXHOCTM BO
THN NOKPRITHS — CRELManbHOE Mn 1,00 | BTOpOM crioe HannaBku (6e3
BbicokonpounsBoaunTenbHbll aneKTpos, obecrneymBaioLnii B Si 2,00 | npensapuTensHoro nogorpesa,
HannaBke CTPYKTYpY, KOTopasi NpeAcTaBiseT co60i XenesHyto cr 22,0 MeproxonHaﬂ Temnepatypa
MaTpULy, HaCbILLEHHYIO KOMMIEKCHBbIMW Kapbuaamun n 6opugamu. OH M_O 4,00 | <150°C) 65...70 HRC
npeAHasHayeH ANA HanlaBkKW YNPOYHAOLWMX Cnoes, paboTatoLmx B Ni 1,00
YCNOBUAX MHTEHCUBHOIO abpasvBHOro U3HOCa Npu TeMnepaTtypax Nb 3,00
no 750°C. CneunanbHo pa3paboTtaHHas chopmysia no3songer w 3,00
MONYYUTL HaNNaBNEHbIV CIOM BLICOKOV TBEPAOCTU yXXe B NEePBOM Apyrue 5,00
C/10€ Npu HanlaBKe Ha HU3KOYrNepoancTyto cTanb. MexaHnyeckasn
o6pabaTbiBaEMOCTb HaM/ITAB/IEHHOIO MeTas/ia — To/IbKo abpasnBoM,
CTOMKOCTb K ab6pasnvBHOMY U3HOCY OT/IMYHARA, OKAIMHOCTOMKOCTb
OT/INYHASA, KOPPO3MOHHASA CTOMKOCTb OYEHb XOPOLLAas.
Tok:™/=(-)
[pocTpaHCTBEHHbIE NMOMOXEeHNs Npu cBapke: 1, 2
Hanpsi>xxeHune xonoctoro xoaa: 70 B
Pexwumbl npokanku: 280-320°C, 2 vaca
LocTtynHble gnsa 3akasa anameTpsbl: 4,0 MM
Nanocarb N111 SS C 1,00 | TBEpAOCTb NOBEPXHOCTN BO
THN NOKPLITHA — ChELMasIbHOS Mn 0,30 | BTOpOM crioe HannaBku (6e3
_ _ Si 1,20 | npeagBapuTenbHOro NoAorpeBa,
BbicokonpounssoanTtenbHblii 3nekTpod, obecneymBaowmii B
HannaBKe CTPYKTypY, KOTopasi NpeAcTaBiseT co60M XenesHyto cr 22,0 | MexnpoXoaHas Temnepatypa
’ Mo 3,50 | £150°C) 70...71 HRC
MaTpuLy, HaCbILLLEHHYIO KOMM/IEKCHBbIMU Kapbugamun 1 6opugamu. Ni <100
Mo cBoMM cBOMCTBAM M xapakTepuctukam aHanorunyeH Nanocarb Nb *3’00
110, ogHako o6napaeT 6o/bluei TBepAoCTbio. MexaHnyeckas W 3’00
06pabaTbiBaEMOCTb HaMN/1aBNEHHOIrO MeTanna — ToNbKo abpa3nBomM, v 610
CTOMKOCTb K abpasnBHOMY M3HOCY OT/IMYHANA, OKAIMHOCTOMKOCTb Apyrue 5 60
OT/INYHAsA, KOPPO3MOHHASA CTOMKOCTb OYEHb XOPOLLAs. ’
Tok:™/=(-)
[pocTpaHCTBEHHbIE MOMOXEHMSA NPy CcBapke: 1, 2
Hanpsi>xxeHune xonoctoro xoaa: 70 B
Pexumbl npokanku: 280-320°C, 2 yaca
[ocTynHble ansa 3akasa gnameTpsbl: 4,0 MM
EWAC CP ET 072 EN 14700: EFe 20 | C 3,50 | TBepAOCTb NOBEPXHOCTM BO
THN NOKPRITHS — CRELManbHOE Mn 1,50 | BTOpOM cnoe HannaBku (6e3
- DIN 8555: Si 3,00 | npeaBapuTenbLHOro Nogorpesa,
SneKkTpopa, o6ecneynsaloLLmii B Han1aBNEHHOM C/10e CTPYKTYpY
NPEeAcTaBNSIOLLYIO U3 Ce6 XKeNe3Hy MaTpULy C BbICOKUM E10-UM-65-GZ cr 4,20 Me)KTPOXOnHaﬂ Temnepartypa
copepXaHnem kapouaos Bonbdpama. Kapbuabl Bonsthpama M_O 3,50 | £150°C) 60...65 HRC
o6nagatoT KpaliHe BbICOKOW TBEPAOCTbIO YTO U ob6ecnednBaeT Ni 2,50
OT/INYHYIO CTOKOCTb HaM/IaB/IEHHOrO €105 K abpasvBHOMY w 45,0
BO3AENCTBUIO, HO BaXXHO MOMHUTb, YTO NPKU paboTe ¢ NoAO0GHLIMU
martepuanamm Heo6xoanMo cobtoAaTe MUHUMabHO BO3MOXHbIE
PEeXVMbI CBapKu AN YMEHbLUEHUS PacTBOPEHUS KapOuaoB B
XenesHon matpuue.
Tok: = (+)
[pocTpaHCTBEHHbIE MOMOXEHMSA Npy cBapke: 1, 2
[ocTtynHble ona 3akasa gnameTpebl: 6,3 MM
EWAC BU 105 EN 14700: E Co 2 C 0,90 | TBEepAOCTb MOBEPXHOCTU B
T Mn 1,20 | TpeTbem crioe HannaBku (6e3
1N MOKPLITUA — PYTUNIOBO-OCHOBHOE DIN 8555: Si 0,70 | NnpeaBapuTENLHOrO NOAOrPeBa,
SnekTpopa, o6ecneynBaloLLmii B HaN1aBIEHHOM C/10e
K06GanbTOBbI CM1aB C OT/IMYHON CTOMKOCTBIO KO MHOMMM (hopMmam E20-UM-40-CGZ | Cr 28,5 Me)KTpOXOHHaﬂ Temnepatypa
MEXaHNYECKOro 1 XMMNUYECKOro BO3AENCTBUS B LUMPOKOM w . 4,50 | <150°C) 35..45 HRC
TemnepaTypHoMm AvanasoHe. OcobbiMM KavecTBamMn SBAAIOTCA Mo+Ni+Fe 4,50
BblAaloLLMecs NPOTUBO3aaMpHbIE CBOCTBA, TBEPAOCTL Npu Co Ocr.
BbICOKOM Temnepartype 1 BbICOKAA CTOMKOCTb K KABUTaLMOHHOWM
3p0O3MK, YTO AeNaeT ero NonynsapHbIM BbIGOPOM AN HanaBKn
KnanaHHbIX cegen. ns nonyyeHns HannaBneHHoOro Metanna 6es
TPELMH NCNONb3yinTe NpeaBapuTebHbIi NOAOrPEB U MeA/IeHHoe
oxnaxpaeHne BHe 3aBUCUMOCTU OT MapKW OCHOBHOIO MeTanna.
MexaHun4yeckas o6pabaTbiBAaEMOCTb HannaBAEeHHOrO MeTanna
— YAOBNETBOPUTENbHARA, CTONKOCTb K abpasnBHOMY U3HOCY
YyOOBNETBOPUTE bHASA, CTOMKOCTb K BbICOKMM TeMnepaTypam
OT/INYHAS, KOPPO3MOHHAS CTOMKOCTb OYEHb XOPOLLAas, CTOMKOCTb K
TPEHWIO MeTanna o MeTann oT/IMYHas.
Tok: ™ /=(+)
[pocTpaHCcTBEHHbIE MOMOXEHUA Npy cBapke: 1, 2
Pexxumbl npokanku: 270-290°C, 1 vac
[ocTynHble ansa 3akasa gnameTpsbl: 3,15; 4,0 MM

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN 143
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10 CBapO‘-IHbIe MaTepuanbl ANnd Hans1aBKu cnoee C 0cob6biMM CBOMCTBaAMM.

Mapka, TMn NoKpbITUA, ONUcaHne

Knaccudmkaummn
1 ogo6peHuns

TUNUYHbIE XapaKTEePUCTUKMN
HannaBneHHoro Metanna

Xumuueckmin MexaHu4yeckune
cocTaB , % cBoWcTBa
EWAC BU 107 EN 14700: E Co 1 C 0,40 | TBepAOCTb MOBEPXHOCTU B
Twun NOKpPbITUA — PYTUIOBO-OCHOBHOE Mn 1,20 | Tpetbem cnoe Hannasky (6e3
SnekTpopa, o6ecneynBatoLLmii B HaN1aB/IEHHOM C/l0€e DIN 8555: Si 0,70 | npeAsapuTensHoro noforpesa,
HU3KOYTNIEPOANCTbIN KOGaNbT-XPOMOBBIV CM/aB ¢ [06GaBAEHNEM E 20-UM-350-CGKPZ | Cr 29,0 | MexnpoxoaHas remneparypa
= o = Mo 4,50 | <150°C) 25...35 HRC

MonubaeHa. HannaBneHHblli cnoii o6nagaeT OTIMYHOWN ;

= Ni 4,00 | TBepaoCTb HannaBAEeHHOro
CTOMKOCTBIO KO MHOMMM (hOpMaM MEXaHNYECKOro 1 XMMUYECKOro
BO3/ECTBMSA B LUMPOKOM TeMMNepaTypHOM ananasoHe. Ocobbimu WrFe 1,50 | meTanna nocne mexaruyeckoro

Co OcT. | ynpoyHeHus 45..50 HRC
KayecTBaMu ABMISIOTCS BblAatoLLMecs NpOTUBO3aaMpPHbIe
CBOWCTBA U BblICOKasi CTOMKOCTb K KaBUTALIMOHHOW 3p0O3UNn, YTO
[enaet ero nonynspHbIM BbIGOPOM AN HanaBKK KnanaHHbIX
cepen. HannasneHHbIN CNON MeXaHU4Yeckn YNpoUYHaeMbIii
(Haknen). Ans nonyyeHnsa HannaBneHHOro Metanna 6es TpeLmH
MNCNoNb3yinTe NpeaBapuTeNbHbI NOAOrPEB N Mea/ieHHoe
OoxNaxaeHne BHe 3aBUCUMOCTU OT MapKW OCHOBHOIO MeTanna.
MexaHun4yeckas o6pabaTbiBaEMOCTb HannaBNEHHOrO MeTanna
— YOOBNETBOPUTENbHASA, CTONKOCTb K BLICOKMM TeMnepaTtypam
OT/INYHAS, KOPPO3MOHHAS CTOMKOCTb OYEHb XOPOLLAs, CTOMKOCTb
K TPEHUMIO MeTasfia O MeTan/l OT/IMYHas.
Tok: ™ /=(+)
[pocTpaHcTBEHHbIE MOMOXEHNA Npy cBapke: 1, 2
HanpsxxeHune xonoctoro xoaa: 70 B
Pexwumbl npokanku: 270-290°C, 1 vac
[ocTtynHble gnsa 3akasa anameTpsbl: 3,15; 4,0 mm
EWAC BU 108 EN 14700: E Co 3 C 1,30 | TBEPAOCTL MOBEPXHOCTU BO
Tun NOKpbITUS — PYyTUIIOBO-OCHOBHOE Mn 110 | BTOpPOM croe Hannasku (Ge3
DIN 8555: Si 0,80 | npeaBapuTenbHOro Nogorpesa,
DNeKTpoA No CBOMM XapakTepuctukam noxox Ha EWAC BU 105,
OTAIMUNTENBHOM OCOBEHHOCTBIO SBAAETCS GoMbliee CoaepXKaHne E 20-UM-50-CGP2Z Cr 28,5 | MexnpoxopHas Temneparypa
v _ W 7,80 | <150°C) 45...50 HRC

KapbuaoB U COOTBETCTBEHHO 60/bLUEl CTOMKOCTbIO K abpa3uBy. MotNitFe 350
MexaHunyeckass o6pabaTbiBae€MOCTb HarnaBNeHHOro Metanna — Co O’CT

TONbKO abpasnBOM, CTOMKOCTb K abpa3vBHOMY M3HOCY XopoLuas,
CTOMKOCTb K BbICOKMM TeMNepaTtypam OTIMYHasA, KOPPO3NOHHaR
CTOMKOCTb OYEHb XOPOLLAasi, CTOMKOCTb K TPEHWIO MeTanna o
MeTann oTIMYHas.

Tok: ™ /=(+)

[pocTpaHCTBEHHbIE NMOMOXEeHNsA nNpu ceapke: 1, 2

Hanpsi>xeHune xonoctoro xoana: 70 B

Pexxumbl npokanku: 270-290°C, 1 vac

LoctynHble gnsa 3akasa anameTpsbl: 3,15; 4,0 mm
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10.2. HannaBo4HbIle NMPYTKU CM/IOLLHOIO CEYEHUS.

TunuyHbie cBOWCTBA Han/laBNIeHHOro MeTanna

Mapka, TMn HanonHuTens, onucaHve LGESEL DG o -
1 ono6peHus Xumunueckui 3alUTHbIN MexaHuueckune
cocTaB, % ras cBoOWcTBa
Weld T Co-06 AWS A5.13: ERCoCr-A | C 1,2 100% Ar TBeppocTb
- Cr 29,0 NOBEPXHOCTM BO
HannaBouHbIi NpyTOK M3 Hanboee yHNMBEPCanbHOro 1 LWMPOKO
ncnonbyemoro Ko6anbToBOro Crn/aBa CpefaHen TBEpAOCTU Fe 21 BTOpom cioe noc/ie
= -~ P Mn 0,05 Hannasku 40...48 HRC
I'Ipe,Cl,Ha?HaHeHHbIM ON151 YNPOYHSIOLLEV HanNaBKN NOBEPXHOCTEN Mo 0.10
V3LENNIA, SKCNTyaTUPYIOLLMXCS NPU BbICOKUX TEMNepaTypax, Ni 20
obecneuymnBasi Npu 3TOM BbICOKYIO CTOMKOCTb K 3afmpaM Si 1’2
N KBUTAHLMOHHOMY U3HOCY, XUMUYECKOMY BO3AENCTBUIO W 4’7
arpeccuBHbIX cpea v xopollemMy 6anaHcy abpasvBHON 1 Co OC‘T.

yaapHoi cToikoctn. OCHOBHbIMW 061aCTIMU €ro NPUMEHEHNs
ABNSETCHA HaMN/laBKa LUTaMMNoB ropsiyeii 06beMHON LUTaMMNOBKM,
cefna KnanaHoB ABUraTenen BHyTPEHHEro CropaHus, LWHEeKoB
3KCTPY3UUN N1ACTMKA, MOBEPXHOCTEN MNOALIMMHUKOB CKOMbXEHUS
1 MHOIO Apyroro. PekomeHgyemoe Konnm4ecTBo HanlaBNeHHbIX
cnoes — He 6onee aByx. O6pabaTbiBae€MOCTb HamnaaBIeHHOro
mMeTanna — TBepAoCn/IaBHbIM MHCTPYMEHTOM UM abpasmnBoM.
Tok: =(-)

[ocTtynHble aonsa 3akasa anameTpebl: 3,2; 4,0; 5,0 MM
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10.3. HannaBo4Hble NOPOLUKOBbIE MPOBO/IOKU CAMO3aLUUTHbIE U Fra3o3allUTHbIE.

Mapka, TMn HanonHUTens, onucaHne

Knaccudmkauunmn

TunuyHbie cBOWCTBA HanslaB/IeHHOro MeTanna

Temneparypax. [puMeHsaeTcs Ans ynpouHsiowen
Ham1aBKu LUTAMMOB, NYaHCOHOB, HOXHWL, A/1s ropsiveit
pesku MeTanna. HannasneHHbl Coi coxpaHaeT

MexaHunyeckas o6pabaTbiBae€MOCTb HamnnaBAEHHOroO
MeTanna — TBepAOCnNaBHbIM MHCTPYMEHTaM, CTOMKOCTb
K TPEHWIO MeTasi/ia O MeTana OTIMYHas, CTOMKOCTb K
YAapHbIM Harpyskam XopoLuas.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHUS NMpu cBapke: 1, 2, 3
[ocTtynHble onqa 3akasa gnameTpsbl: 1,6 Mm

BbICOKMWE MPOYHOCTHbIE CBOMCTBA Npu Harpese o 590°C.

v ono6peHus Xumunueckuin 3alUTHbIN MexaHuueckune
cocTaB, % ras cBOWCTBa
EWAC O 52B EN 14700: T Fe 1 C 0,10 HeT TBepaocTb
Mn 1,10 MOBEPXHOCTUN B
Tun — ocHoBHas
Camo3salumMTHas NopoLLIKOBasa NPOBOOKa DIN 8555: Si 0,80 TPETBEM CIoe nocne
P p ’ MF 1-GF-300-P | Cr 0,50 HannasKu (63
obecneynBaloLlasa B HanlaB€HHOM Crioe
Mo 0,30 npeaBapuTenibHOro
HU3KONIErMpoBaHHY0 MapTEHCUTHYIO CTasb, nonorpesa
npeaHasHavyeHHasa Ansa BOCCTaHOBUTENBbHOW HannaBku Mexnh pOXO,C’I,HaFl
V3HOLLEHHbIX MOBEPXHOCTEN, paboTatoLwmX B YCIOBUAX Temnep aTypa <200°C)
VHTEHCUBHOIO TPEHUS MeTanna o MeTansn npu BbICOKUX 25 35pH|%/(E,)
KOHTaKTHbIX M YMEPEHHbIX yAapHbIX Harpyskax. JaHHbli
MaTepwvan oT/IMYHO NOAXOANT ANA NPUMEHEHUNA B
KayecTBe OCHOBbI A/15 NOC/eAyioLen HannaBKu.
Tok: = (4)
[MpocTpaHCTBEHHbIE NOMOXEeHNs Npu cBapke: 1
[ocTtynHble onsa 3akasa anameTpeol: 1,6; 2,4; 2,8 MM
Weld G-105 EN14700: T Fe 1 C 0,25 | M21(75%Ar + 25%CO,) | Teepaoctb
Tun — pyrwnosas Mn 1,80 MOBEPXHOCTUN B
Faaosau‘:mmaﬂ NopoLLKOBas NPOBOJIoKa DIN 8555: Si 1,20 TPETBEM C/I0E
’ MF 1-45-GT Cr 2,80 Hannaeku (6e3
obecneunBatoLlasi B HarnaB/IEHHOM C/10€ NErMpPOBaHHYO
Mo 0,50 npeaBapuUTeNbHOro
MapPTEHCUTHYIO CTarb, NpeAHasHavYeHHas ang nonorpesa
M3HOCOCTOWMKOW Hamn/aBKn NOBEPXHOCTEN, paboTatoLmx Mexn pOXO,C,I,Haﬂ
B YCNIOBUSIX UHTEHCUBHOIO TPEHWUS MeTasna o MeTans, Temnep atypa <150°C)
yMepeHHbIX abpasvBHOro 1 yaapHOro nsHoca. M 46pHR>éZp -
MNprvmMeHsaeTca Ans ynpoyHsioLLed HannaBkn KPaHOBbIX U
KOHBEeMNepHbIX Konec, Banos, 3yObeB LUeCTEPEH, OCeN, a
TaKXe KaTKOB, LUKBOPHEW U NyCEHWL, LUaXTHbIX TPaKTOPOB.
HannaBneHHbIN Con coxpaHsaeT BbICOKNE MPOYHOCTHbIE
cBoiictBa npu Harpese Ao 315°C. MexaHuyeckas
o6pabaTbiBaEMOCTb HaMaBNEHHOIrO MeTanna —
TBEPAOCMN/IaBHbIM UHCTPYMEHTaM, CTOMKOCTb K TPEHUIO
mMeTansa o MeTann OT/IMYHas, CTOMKOCTb K yAapHbIM
Harpyskam xopoLuas.
Tok: = (+)
[NpocTpaHCTBEHHbIE MOMIOXEHUS Npu cBapke: 1, 2, 3
[ocTynHble Ans 3akasa gvameTpobl: 1,6 Mm
Weld G-102 EN14700: TFe3 | C 0,30 | M21(75%Ar + 25%CO,) | TeeppocTb
Thn — ocHoBHas Mn 1,20 NOBEPXHOCTH
[a303aluMTHasa NOpoLLIKOBas NPOBO/IOKa DIN 8555: Si 0.80 B TReTbEM
| MF 3-50-GP Cr 8,00 cfioe HannaBKn
obecneunBatoLlasi B HarnlaBNeHHOM MHCTPYMEHTaNbHYO .
U Mo 1,20 (NpeaBapuTEenbHbIN
ctanb H-12, npegHa3HayeHHas Ang n3HOCOCTOMKOM W 120 nonorpes
HanaBkKW NOBEPXHOCTEN, paboTatoLLMX B YCIOBUAX ’ Pes,
\Y% 0,20 MeXnpoxoaHasi
WHTEHCUBHOIO TPEHWUS MeTasfia O MeTan/l, yMEPEHHbIX Temneparypa ~ 250°C)
abpa3nBHOro U yAapHOro M3HOCa NpW NOBbILLIEHHbIX paryp
48...54 HRC
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YAapHbIX Harpyskax. NpumeHsaeTca Ans HannaBku
TONKAaIOLWMX MOBEPXHOCTEN TONATOK U KOPMYyCOB
MUKCEPOB, NOAAILLNX LWHEKOB, 3yObeB KPOMOK
KOBLUEW, Ne3Buii OybA03epPHbIX CKPEOKOB, a TakxXe
YMNPOYHEHUS KOMbLIEBbIX KAHAaBOK MO KOMMPECCUOHHbIE
M MacnoCbeMHble KO/bLia MOPLUHEN AN3eNbHbIX
nBurateneit. MexaHmyeckasn o6pabaTbiBaeMOCTb
HannaBAEHHOro MeTana — TO/IbKo abpasnBoMm,
CTOMKOCTb K TPEHUIO MeTasi/la O MeTasi/l O4eHb XopoLuas,
CTOMKOCTb K abpa3nBHOMY U3HOCY OT/INYHAs, CTOMKOCTb
K yAapHbIM Harpyskam y4oBneTBOpUTe/ibHag.

Tok: = (+)

[NpocTpaHCTBEHHbIE NOMOXEHNA Npu cBapke: 1
JocTtynHble gnqa 3akasa anameTpeol: 1,6; 2,4; 2,8 MM

10 CsapouHble maTepuanbi AN Hans1aBKu c/1oesB ¢ 0cobbiMM CBOMCTBaMMU. LSAB
TunuyHbie cBOKCTBa HanNNaBNI€HHOro MeTanna
Mapka, TMn HanosIHUTeNs, onucaHue LG I E L
RE&y O 1 ono6peHus Xumunueckuin 3alUTHbIN MexaHuueckune
cocTtaB , % ras cBOWCTBa
EWAC G-13Cr EN14700:TFe7 |C 0,18 | M21(80%Ar + 20%CO,) | TeepaocTb
TUn — ocHoBHAaS Mn 1,20 NOBEPXHOCTU B
[a303alUMTHasA NOPOLLIKOBAsS NPOBO/IOKa DIN 8555 Si 040 TPeTbEM CRoe
- P P : MF 5-GF-45-RTZ | Cr 13,0 HannasKu (63
obecneunBatoLlasi B HannaBfneHHOM cnoe )
o Ni 2,50 npeaBapuTenbHOro
13% XPOMUCTYIO BbICOKOIErMPOBaHHYO
= Vv 0,25 nopgorpesa,
KOPPO3MOHHOCTOMKYK MAPTEHCUTHYIO CTaslb,
npeaHasHayeHHasa AN HannaBKuU MU3HOCOCTOMKOro Mo 1,50 MEXMPOXOAHas
P _ Nb 0,25 Temnepatypa <250°C)
C/1051 Ha NUTbIe PONNKIN 060PYAOBAHUSA HEMPEPLIBHOWN ~48 HRC
pas3nueBku ctanu. MexaHnyeckas o6pabaTbiBaeMOCTb
Han/1aBNEHHOro MeTania — To/IbKo abpasnBoM,
KOPPO3MOHHAs CTOMKOCTb OYEHb XOPOoLLas,
OKa/IMHOCTOMKOCTb OYeHb XOPOLLas, XXaponpoYHOCTb
XOpoLUasi, CTOMKOCTb K TPEHWUIO MeTasiia o MeTann
XopoLuasi.
Tok: = (+)
[pocTpaHCTBEHHbIE NOMOXEHUS Npu cBapke: 1, 2, 3
[ocTtynHble onsa 3akasa gnameTpsbl: 1,6 Mm
Weld G-13Cr EN 14700: C 0,20 | M21(80%Ar +20%CO,) | TeepaocTb
TZFe7 Mn 1,00 MOBEPXHOCTUN B
Tun — ocHoBHas .
[a303alMTHasA NOPOLIKOBAsS NPOBO/IOKa S 0,10 TPETBEM C/I0€
obecneumnBatoasi B HannaBneHHOM cno:e DIN 8555: cr 12,5 Hannaskm (6e3
o MF 5-GF-45-RTZ Ni 1,50 npenBapuTesibHOro
13% XPOMUCTYIO BbICOKO/IErMPOBaHHYO
- \% 0,25 nogorpesa,
KOPPO3MOHHOCTOMKYO MapPTEHCUTHYIO CTaslb,
npeaHasHayeHHasa 4na HanfaBKuU MU3HOCOCTOMKOrO Mo 1,00 MExnpoxoaHas
. Nb 0,25 Temnepatypa <250°C)
C/10S Ha NUTbIE PONNKIN 060PYAOBAHUA HEMPEPLIBHOW 44. 52 HRC
pasnmBku ctanu. MexaHnyeckasa ob6pabaTbiBaeMOCTb
Han/laBI€HHOro MeTasn/ia — To/IbKo abpasnBoM,
KOPPO3MOHHAsA CTOMKOCTb OYEHb XOPOLLAas,
OKa/IMHOCTOMKOCTb OY€Hb XOpOoLLUas, XXaponpoyHOCTb
XOpoLLasi, CTOMKOCTb K TPEHUIO MeTasa o MeTann
XopoLuas.
Tok: = (+)
[NpocTpaHCTBEHHbIE MNOMIOXEHUs Npu cBapke: 1, 2, 3
LoctynHble gnsa 3akasa avameTpsbl: 1,6 Mm
EWAC 0-964 EN 14700: T Fe 2 C 0,45 HeT TBepaocTb
Mn 1,10 NOBEPXHOCTU B
Tun — ocHoBHas .
Si 0,60 TpeTbeM croe
Camo3salumnTHas NopoLLKOBas NMPOBOOKa,
Cr 6,10 HannaBku (6e3
obecneunBatoLlasi B HanaBeHHOM C/10€ NErMpoBaHHYyo
Mo 0,70 npeaBapuTenbHOro
MapPTEHCUTHYIO CTaslb, NpeJHasHavYeHHas ang
T -~ \Y 0,40 noporpesa,
BbINO/THEHNS U3HOCOCTOWKOM HannaBku 6e3 rasoBoii
3aLUNThI MOBEPXHOCTEN, paboTaloLMX B YC/TOBUAX MEXMPOXoAHas
’ Temnepatypa <150°C)
WHTEHCUBHOIO abpasnBHOIr0 U3HOCA N YMEPEHHbIX 57 62 HRC

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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Mapka, Tun HanonHuTens, onucaHve

Knaccudukauun

TunuyHbie CBOWCTBA HanslaB/IeHHOro MeTanna

v ono6peHus Xumunueckuin 3alUTHbIN MexaHuueckune
cocTtaB , % ras cBOWCTBa
Weld G-965 EN14700: TFe8 | C 0,60 | M21(75%Ar + 25%CO,) | Teepaoctb
Tun — meTanonopolukoBas Mn 180 MOBEPXHOCTM B
[a303awwmTHas MZTaI'IOI'IO oLlKOBasi MPOBO/IOKa DIN 8555: Si 0,60 TPETbEM CNoe
P P : MF 6-60-GP cr 6,00 HannasKu (63
obecrneynBaloLlasa B Han/aB€HHOM C/10€ MapTEHCUTHYIO
. Mo 0,80 npeaBapuTenbHOro
MaTpuuy, NpeAHasHayeHHasa Ang ynpoyHatoLein noforpesa
HanMaBKW B LLIEXOBbIX YC/TOBUSAX MOBEPXHOCTEN, peBa,
MeXnpoxoaHasi
paboTaloLmX B YCNOBUAX MUHTEHCUBHOIMO abpa3nBHOIro .
Temnepatypa <150°C)
M3HOCA N OTHOCUTENBHO BbICOKUX YAapHbIX Harpy3kax. ~EG HRC
MpumeHsaeTca Ang ynpoyHstoLein HannaBku padoymx
NOBEPXHOCTEN APOOUBbHBIX U ME/TbHUYHbBIX MO/IOTOB,
3aMKOB 6ypOBbIX TPYO, CE/TbCKOXO3SACTBEHHOTO,
MsaconepepabaTbiBatoLLero n aepeBoobpabaTtbiBatoLLero
VHCTPYMEHTA, KOBLUEN 3eMievepnanok n cCKkpebkKoBbIX
KOHBelepoB. He pekoMeHayeTcs BbINMONHATb HaniaBKy
6onee 4yeMm B Tpu cnosi. ECnn n3Hoc noBepxHoOCTH
oYeHb 60/1bLLIOW, BOCCTAHOBNEHNE HEOBX0ANMO
BbINONHATL 60M1€e BA3KMMU MaTtepuanamu, a 3atem
ynpoyHaTb noBepxHocTb Weld G-965. MexaHunyeckas
ob6pabaTbiBaEMOCTb HaM/1aBNEHHOro MeTanna — To/ibKo
abpasnBOM, CTOKOCTb K yAapHbIM Harpy3kam xopoLuas,
CTOMKOCTb K abpasnBHOMY M3HOCY OT/INYHAS.
Tok: = (+)
[pocTpaHCTBEHHbIE NOMOXEHNA Npu cBapke: 1,2,3
[ocTtynHble onsa 3akasa gvameTpsbl: 1,6 MM
EWAC O-540 EN14700: TFe9 |C 0,45 HeT TBepoocTb
Tvn — ocHoBHas Mn 13,0 MOBEPXHOCTU
Camo3salumTHas NOpoLLKOBas NPOBOIOKa DIN 8555: Si 0,40 nocne caapkv (Ge3
i MF 7-GF-200-KPR | Cr 12,0 npeaBapuTenbHoOro
ob6ecneyvBaloLas B HarniaBke MapTeHCUTHO- nonorpesa
ayCTEHUTHYIO MapraHLOBUCTYLO CTasb, NpeaHa3HayYeHHas pesa,
o MeXNPOXoaHas
ONS BbINO/THEHWSI BOCCTAaHOBUTE/IbHOM HamnnaBku 6e3 .
. o Temnepatypa <150°C)
ra3oBOW 3aLWmMTbl, U34eniA, paboTatloLmx B YCNOBUSX 18..25 HRC
TPEeHWsA MeTanna o MeTasnsl, MUHTEHCUBHbIX YAapHbIX
Harpy3soK 1 ymepeHHoro abpasunBHoro nsHoca. lNocne
TBepoocTb
HannaBku o6pabaTtbiBaeMasi MOBEPXHOCTb JO/KHA
HannaB/eHHOro
noAaBepraTbCst MeXaHMYeCKoOMY YNPOYHEHUIO (Hakreny).
meTanna nocne
HannaBka MOXeT oCyLLeCTBASATLCA Kak Ha yriepoauncTble
o MexaHN4YecKoro
1 HU3KOMermpoBaHHble cTanu, Tak 1 Ha 13% Mn ctanu, a YTIPOUHEHNS
TakXe Ha CTa/n C OrpaHWYeHHO’ CBapuMBaeMoCTblo (He
P P ( 35..45 HRC

TpebyeT npeaBapuTenbHoro nogorpesa). OCHOBHbIe
061acT NPUMEHEHNRA: APOBUNbHbIE Knewu, 6una,
OpPOHU, PONMKM APOBUBHbBIX YCTAHOBOK, YNPOYHSAoLLasA
HanaBKa KPeCTOBWH, OCTPSKOB U KOHLIOB PE/bCOB.
OG6bIYHO MpW HamnnaBkKe A4aHHOW NPOBOIOKOM
npeaBapuTenbHbIA NOAOrPEB HE NCMOMb3YeTCs, a
MEeXNpPOoXoAHasa Temneparypa He A0/KHa NpeBbILLaTh
200°C. Ecnu HannaBKa BbINOMIHAETCS MPU HU3KNX
TemMnepaTtypax okpyxatoLleli cpeabl, nusgenve

MOXHO npeaBapuTenbHo nogorpets 4o 50-100°C.
MexaHunueckas o6pabaTbiBae€MOCTb Han1aBAEeHHOroO
MeTanna — To/ibko abpas3nBOM, CTOMKOCTb K yAapHbIM
Harpyskam OT/IM4Hasi, CTOMKOCTb K abpa3snBHOMY U3HOCY
yAOBNETBOPUTE NbHASA, CTOMKOCTb K TPEHMIO MeTanna

O MeTasn 04eHb XOPOoLLAas, KOPPO3MOHHAS CTOMKOCTb
O4YeHb xopoLuas.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHNS Npu cBapke: 1
LocTtynHble ona 3akasa anameTpsol: 1,6; 2,4; 2,8 MM
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WHCTPYMEHTasbHbIE W ApYyrue CTanu C BbICOKUM yrnepos-
9KBUBANEHTOM, @ TakXxe CTanei ¢ HeM3BECTHbIM
XMMUYECKUM cocTaBoM. M3genune nocne cBapku He
TpebyeT nocneaytoLen TepMmyeckon o6paboTku, a Angd
He6onbWnx ToNWKH (Y 40 8 MM) U NpeaBapUTEIbHOro
nogorpesa. Bropoe — HannaBka 6ydepHbIx CioesB

noa NoCneayoLwyo YNPOYHSIOLLYIO HannaBKy
W3HOCOCTOMKOrO C/10S1 U BOCCTAHOBUTE/TbHYIO HaMNMaBKy
Ha CTanun C orpaHNYeHHo cBapnBaemMocTbio. CBapHble
LUBbl XapaKTePM3YTCS BbICOKON CTOMKOCTbIO K
o6pa3oBaHuio TpelwmH. HannaBneHHbIn MeTann nmeet
ayCTEeHUTHO-(heppUTHYIO CTPYKTYPY, 061agaeT OvYeHb
BbICOKMMM MPOYHOCTHBIMW CBONCTBaAMMU, XOPOLLEN
CTOMKOCTbIO K KOPPO3NOHHOMY PacTPECKMBAaHWIO, @
6narogaps BbICOKOMY COAEPXAaHMIO XPOMa, CTOMKOCTbIO
K 06pa3oBaHuIo okanuHbl Npu Harpese go 1150°C.
OpHaKo CTOUT MOMHUTb, YTO AaHHbIV HannaBNEeHHbINA
MeTan/1 CKAOHEH K OXPYMNYMBaHMIO NPU HarpeBaHnm
Bbilwe 300°C. MexnpoxogHas Temnepatypa He Ao/KHa
npesbiwath 150°C.

Tok: = ()

[MpocTpaHCTBEHHbIE NOMOXEHUS NpK cBapke: 1
LocTtynHble gnsa 3akasa avameTpsbl: 1,6; 2,4; 2,8 MM

10 CsapouHble maTepuanbi AN Hans1aBKu c/1oesB ¢ 0cobbiMM CBOMCTBaMMU. ESAB
TunuyHbie cBOKCTBa HanNNaBNI€HHOro MeTanna
Mapka, TMn HanosIHUTeNs, onucaHue LG I E L
RE&y O 1 ono6peHus Xumunueckuin 3alUTHbIN MexaHuueckune
cocTtaB , % ras cBOWCTBa
EWAC O 564 EN 14700: TFe 10 | C 0,09 HeT TBepaocTb
Tun TMnosas Mn 6,00 NOBEPXHOCTH
Camoaz\u(.mmaﬂ NopOLLKOBas MPOBOIOKA C DIN 8555 Si 074 nocne csapki (Ges
P P MF 8-200-CKPZ Cr 19,35 npeaBapuTenbHOro
He60NbLUMM COAEPXKAaHNEM LLAKOOOPA3YIOLLNX )
Ni 8,90 nopgorpesa,
KOMMOHEHTOB, o6ecneyvBatoLLas B HannaBleHHOM
MEXMNpPOXOoAHas
C/10€ MeXaHNYeCKmM YyNpOoYHSEMYIO XPOMO-HUKE b- .
Temnepatypa <150°C)
MapraHLOBUCTYIO BbICOKO/IErMPOBAaHHYIO ayCTEHUTHYO ~900 HB
cTanb, NpeAHasHadYeHHas 419 BOCCTAHOBUTENbHOM
HannaBKW X/0 KPeCTOBUH U KOHTPPenbcoB 13 13%
- TeepoocTb
Mn cTanen n HannaBkn NePexoaHbIX C/I0eB Npu
o HannaB/eHHOro
BbIMNO/THEHWUW YNPOYHSIOLLEN HaN/TaBKN Ha TAXeNo
meTanna nocne
cBapuBaeMble ctann. MNMprumeHsaeTcsa Takxe ans
. MexaHM4yecKoro
npuBapku 6e3 npeasapuTesibHOro NogorpeBa NesBui HboUHeHNS
CKPeO6KOB, 3yObeB KOBLUEW 3KCKaBaTOPOB, HamnmaBku )2/5’3 35 HRC
C nocneayLwmMM MexXaHM4yeCckum ynpoyHeHmem
TOPLEBLIX YN/IOTHEHWIA 3aNOPHOI apMaTypbl 1 ceaen
KnanaHoB, PaboTaloLWMX B KOHTAKTe C OTHOCUTENTbHO
arpeccuBHbIMM cpegamu Npu Temnepatypax o 600°C n
T.N. MexaHn4yeckas o6pabaTbiBa€MOCTb HamnIaBNEeHHOro
MeTas/la O4eHb XOpoLlasi, CTOMKOCTb K yAapHbIM
Harpyskam nocne MexaHM4yeCckoro yrnpoyYHeHns oYeHb
XOpOLUasi, KOPPO3MOHHASA CTOMKOCTb OYEHb XOpOoLLas,
OKa/IMHOCTOMKOCTb XOpOoLUasi, CTOMKOCTb K TPEHMIO
MeTasnsia 0 MeTasisl Noc/1e MeXaHNYeCKOoro YNpoYHeHUs
O4YeHb XopoLas.
Tok: = (4)
[MpocTpaHCTBEHHbIE MNOMTOXEHMS Npy cBapke: 1
[ocTtynHble aonsa 3akasa avameTpeol: 1,6; 2,4; 2,8 MM
EWAC O 521 EN14700: TFe11 | C 0,04 HeT o, 630 Mrla
Tun - pytunoBas Mn 175
CaMO3aﬁ.|,VITHaF| BbICOKO/IErMpoBaHHasi CBapo4Has DIN 8555: S 0,60 Teeppocte
~ MF 9-200-CZ Cr 30,5 MOBEPXHOCTU
NOPOLLIKOBasA NPOBO/IOKa ABOMHOIO Ha3HaAYEeHUS. )
Ni 9,00 nocne ceapku (6e3
[NepBoe — cBapKa MapraHUOBUCTbIX ayCTEHUTHBIX
o o o npeaBapuTenbHOro
cTaneii, ctanen ¢ orpaHUYeHHO CBapMBaeMOCTbIO, noforpesa
TaKWUX KakK 3akasmBatowmecs, 6GpoHeBble, NPY>XMHHbIE, pesa,
MeXNPOXoaHas

Temnepatypa <150°C)
~180 HB

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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10 CBapO‘-IHbIe MaTepuanbl ANnd Hans1aBKu cnoee C 0cob6biMM CBOMCTBaAMM.

TunuyHbie CBOWCTBA HanslaB/IeHHOro MeTanna

Mapka, Tun HanonHuTens, onucaHve LGB LT
RE&y b v ono6peHus Xumunueckuin 3alUTHbIN MexaHuueckune

coctaB , % ras cBoOWCTBa

EWAC O 517 EN 14700: TFe8 | C 1,60 HeT TBepaoctb

Thn — ocHoBHas Mn 1,00 NOBEPXHOCTH

CamosalumTHasa NopoLLKOBasa NPOBOOKa DIN 8555: Si 0,60 BO BTOPOM c/1oe

P p ’ MF 6-GF-60-GT | Cr 5,10 HannasKu (63

ob6ecneyvBaloLas B HaniaB/IeHHOM C/10€ MapTEHCUTHO- .

Ti 5,20 npeaBapuTeibHOro
ayCTEHUTHYIO MaTpULly C YMEPEHHbIM coAepXaHnem noforpesa
Kapobuaos TuTaHa. Nofo6HbI XMMUYECKUn cocTaB P i

MeXnpoxoaHasi
HannaBneHHOro cnos obnagaeT onTUMasbHbIM .
= Temnepatypa <150°C)
COOTHOLLEHMEM CTONKOCTM K abpasunBy 1 yaapy.
55...60 HRC
MexaHuyeckas o6pabaTbiBae€MOCTb HamnaaBIeHHOro
MeTanna — To/1bKo abpa3nBOM, CTOMKOCTb K
abpa3nBHOMY N3HOCY XOpOoLLUas, CTOMKOCTb K yAapHbIM
Harpyskam xopoLuas.
Tok: = (+)
[NpocTpaHCTBEHHbIE NOMOXEeHNs Npu cBapke: 1
[ocTtynHble aonsa 3akasa avameTpeol: 1,6; 2,4; 2,8 MM
EWAC O 570 EN 14700: C 3,55 HeT TBepoocTb

TZFe14 Mn 1,00 MOBEPXHOCTU
Tun — ocHoBHas .

Camo3salumTHas NOpoOLLKOBas NPOBOOKa Si 080 BO BTOPOM cnoe
’ DIN 8555: Cr 17,0 Hannaeku (6e3
ob6ecneyvBaloLas B HarniaB/i€HHOM C/10€ MapTEeHCUTHO-

MF 10-55-G npeaBapuUTenbHOro
ayCTEHUTHYIO MaTpULly C YMEPEHHbIM coaepxaHnem nonorpesa
BTOPUYHbIX KapomaoB xpoMa. MNogo6HbIn matepuan P i

MEXNPOXoaHas
4acTo UCMONb3YeTCs Kak A/ BOCCTaHOB/EHUS NoA .
Temnepatypa <150°C)
nocneaytoLyto Hannaeky 6onee nernpoBaHHbIM 50..55 HRC
MaTepuanom, Tak U Ansa ynpoyHsatoLlein HannaBkuy Ha
BbICOKOMaPraHLOBUCTYIO N HU3KOErMpoOBaHHYIO CTaslb.
MexaHunueckas o6pabaTbiBa€MOCTb Han1aBAEeHHOroO
MeTanna — To/ibKo abpas3nBOM, CTOMKOCTb K
abpasnBHOMY U3HOCY XOpPOLLasi, CTOMKOCTb K yAapHbIM
Harpyskam yaoBneTBopuTesibHas.
Tok: = (+)
[MpocTpaHCTBEHHbIE NOMOXEHUS NpK cBapke: 1
[ocTtynHble ansa 3akasa gvameTpsbl: 2,4; 2,8 MM
EWAC O 6320 EN 14700: C 3,50 HeT TBepaocTb

TZFe14 Mn 0,30 NOBEPXHOCTU B
Tun — ocHoBHas .

CamosallumMTHas NopoLLKoBas NpoBO/ioKa Si 048 TPETbEM Cloe
obecneunBatoLlasi B HannaBfeHHOM cnoé ayCTEHUTHYIO DIN 8555 cr 16,3 Hannasky (Ges

Y Y MF 10-GF-55-GTZ npeaBapuUTenbHOro
MaTpuLy, HaCbILLLEHHYIO BTOPUYHBIMU Kapbugammn xpoma. nogorpesa
Takas CTpyKTypa AaeT XOPOLLY M3HOCOCTOMKOCTb B e poxo;:’maq
cny4vae abpasmMBHOIO U3HOCA, a TakXe Npu Hannmyum P N

o Temnepatypa <150°C)

YMEPEHHOr 0 yAapHoro Bosaeictens. MexaHnyeckas 50..55 HRC
o6pabaTbiBaEMOCTb HaMN/ITAB/IEHHOIO MeTasna — TO/IbKO
abpas3nBOM, CTOMKOCTb K abpa3nBHOMY M3HOCY XOpoLuas,
XapOMNPOYHOCTb XOPOLLAas, OKa/IMHOCTOMKOCTb XopoLuas,
KOPPO3MOHHas CTOMKOCTb YA0OBNETBOPUTENbHAS
Tok: = (+)
[MpocTpaHCTBEHHbIE MOMTOXEHMS NpY CBapKe: 1
[ocTtynHble onqa 3akasa gvameTpbl: 1,6 Mm
EWAC O 546 EN 14700: C 5,30 HeT TBepaoctb

TZFe14 Mn 0,30 NOBEPXHOCTH
Tun — ocHoBHas .

Camo3salumTHasa NopoLLKOBasa NPoOBOOKa Si 0,90 BO BTOPOM €/10e
oéecneqmsarou.l,aﬂi B HaI'II'IaBJ'IF;HHOM cné)e ayCTEHUTHYIO DIN 8555: cr 27,5 Hannasky (Ges

Y Y | MF 10-GF-55-GTZ | Mo 1,50 NpensapuUTeNbHOro
MaTpuLy, HaCbIWEHHYIO NePBUYHBIMU Kapbuaamu noforpesa
Xpoma Ans NpUMMEHeHNs B YCIOBUAX NPENMYLLECTBEHHO peBa,

MeXnpoxoaHasi
abpa3nBHOIro N He3HaYUTENbHOMO yAapHOro .
. Temnepatypa <150°C)

BO3aencTBuA. MexaHnveckas o6pabaTbiBaeMOCTb 58. 64 HR
HannaBNeHHOro MeTana — To/IbKo abpas3nBoM,
CTOMKOCTb K abpasnBHOMY U3HOCY O4E€Hb XOpoLUas,
>KapOnpOYHOCTb XOPOoLUas, OKasIMHOCTOMKOCTb XOpoLuas,
KOPPO3MOHHAsA CTOMKOCTb YAOBNETBOPUTENbHAS
Tok: = (4)
[NpocTpaHCTBEHHbIE NOMOXEHUs Npu cBapke: 1
[ocTtynHble aonsa 3akasa gvameTpsbl: 2,4; 2,8 MM

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




10 CsapouHble maTepuanbi AN Hans1aBKu c/1oesB ¢ 0cobbiMM CBOMCTBaMMU. ESAB
TunuyHbie CBOWCTBA HanslaB/IeHHOro MeTanna
Mapka, Tun HanonHuTens, onucaHve LG I E L
RE&y O 1 ono6peHus Xumunueckuin 3alUTHbIN MexaHuueckune
coctaB , % ras cBoWcTBa
Weld O-100 EN 14700: TFe 14 | C 4,80 HeT TBepaocTb
TUn — ocHoBHAS Mn 0,80 NOBEPXHOCTH
Camo3alumTHas NopoLLKoBas NPoBO/IoKa DIN 8555 Si 0,40 BO BTOPOM €/1oe
P p ’ MF 10-60-GP cr 27.0 HannasKu (63
ob6ecneyvBaloLlasa B Han/1iaB/IeHHOM C/10€ ayCTEHUTHYIO
npeaBapuTenbHOro
MaTpuLy, HaCbILWEHHYIO NepBUYHBIMU Kapbuaamu nonorpesa
Xpoma ANns NPUMEHEHNS B YCIOBUAX NPENMYLLECTBEHHO pesa,
MeXnpoxoaHasi
abpa3nBHOIro N He3HaYUTENbHOMO yAapHOro .
. Temnepatypa <150°C)
BO3aencTBuA. MexaHnveckas o6pabaTbiBaeMoCTb 56..60 HRC
HannaBNEeHHOro MeTana — TO/IbKo abpas3nBoM,
CTOMKOCTb K abpasnBHOMY M3HOCY O4E€Hb XOpoLUasd,
>KapOnpOYHOCTb XOPOLLUAasA, OKasIMHOCTOMKOCTb XOpoLuas,
KOPPO3MOHHAasA CTOMKOCTb YAOBNETBOPUTENbHAS
Tok: = (4)
[NpocTpaHCTBEHHbIE NOMOXEeHNs Npu cBapke: 1
[ocTtynHble aonsa 3akasa avameTpbl: 1,6 Mm
Weld O-100HD EN14700: TFe15 | C 5,00 HeT TBepoocTb
TV — ocHOBHas Mn 1,50 MOBEPXHOCTU
Camo3alumMTHas nopoLukoBas NpoBo/ioKa DIN 8555: Si 0,90 BO BTOpOM Crioe
! MF 10-60-GP Cr 29,0 Hannaeku (6e3
ob6ecneyvBaloLlas B HarnaB€HHOM Crioe
npenBapuTenbHOro
ayCTEHUTHYIO MaTPULLY, HAaCbILLEHHYO NepPBUYHbBIMU nonorpesa
Kapbugamm xpoma Ans NpMMeHeHUs B YC/TI0BUAX pesa,
MEeXNPOXoaHas
npevmMyLLecTBeHHO abpasnBHOMO 1 HE3HAYUTEIbHOIO .
. Temnepatypa <150°C)
yaapHoro Bosgencteusa. OCHOBHbIM Ha3HauYeHneM 58. 62 HRC
[aHHOW NPOBOMOKN SBMSIETCA OQHO-ABYXC/IOHasA
HannaBka buMmeTananyecknx Nant. MexaHmyeckasn
o6pabaTbiBaEMOCTb HaMaBNEHHOIrO MeTanna —
TONbKO abpa3nBOM, CTOMKOCTb K abpasnBHOMY
M3HOCY OYeHb XOpOoLLas, XXaponpoYHOCTb XOpoLuas,
OKa/IMHOCTOMKOCTb XOpoLlas, KOPPO3NOHHasA CTOMKOCTb
yaooBneTBopuTeibHadA
Tok: = (+)
[NpocTpaHCTBEHHbIE NOMOXEHNS NpK cBapke: 1
LocTtynHble gnsa 3akasa avameTpsbl: 2,8 MM
EWAC O 6436 EN 14700: C 5,20 HeT TBepaocTb
TZFe14 Mn 0,60 NOBEPXHOCTH
Tvn — ocHoBHas .
Camo3salumnTHas NopoLLKOBas NPOBOIOKa Si 0,90 BO BTOPOM €/Ioe
obecneunBatoLlasi B HannaBneHHOM cnoé DIN 8555: cr 27,5 Hannasky (Ges
MF 10-GF-55-GTZ npeaBapuTenbHOro
ayCTEHUTHYIO MaTPUL, HaCbILLLEHHYIO NEPBUYHBIMM nogorpesa
Kap6uaamu xpoma ansa NPUMEHEHUS B YCNOBUSAX pesa,
MeXnpoxoaHasi
NpPenMyLLEeCTBEHHO abpa3nMBHOIO U HE3HAYNUTENTIbHOMO o
o Temnepatypa <150°C)
yaapHoro Bo3aeictBnsa. OCHOBHbIM Ha3HaYeHNeEM 56. 62 HRC
[AHHOW NPOBONOKN ABNSETCA OAHO-ABYXC/I0HAsA
HannaBka GuMeTanIMyeckmx NanT. MexaHnyeckas
o6pabaTbiBaEMOCTb HaM/1laB/IEHHOIO MeTana —
TO/IbKO abpasnBOM, CTOMKOCTb K abpasnBHOMY
MN3HOCY OYEHb XOPOLLas, XXaponpoYHOCTb XOpoLLlas,
OKa/IMHOCTOMKOCTb XOpOLLas, KOPPO3MOHHAsS CTONKOCTb
yOooBneTBopuUTeNbHas
Tok: = (+)
[MpocTpaHCTBEHHbIE MOMOXEHMS NpY CBapKe: 1
[ocTtynHble onsa 3akasa gvameTpsbl: 2,4; 2,8 MM
CBAPOYHbIE MATEPUAbI. KATAIOI MPOAYKLIN
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10 CBapO‘-IHbIe MaTepuanbl ANnd Hans1aBKu cnoee C 0cob6biMM CBOMCTBaAMM.

Mapka, Tun HanonHuTens, onucaHve

Knaccudukauun

TunuyHbie CBOWCTBA HanslaB/IeHHOro MeTanna

v ono6peHus Xumunueckuin 3alUTHbIN MexaHuueckune
coctaB , % ras cBoOWCTBa
EWAC O 630 EN 14700: C 0,80 HeT TBepaoctb
TZFe13 Mn 2,00 NOBEPXHOCTU B
Tun — ocHoBHas .
Si 1,50 TpeTbeM csioe nocne
Camo3salumTHasa NopoLLKoBas NPOBOJIOKa,
Cr max 1,00 Hannaeku (6e3
ob6ecneyvBaloLasa B HarniaB/IeHHOM C/10€ >XeNe3Hyo
Mo 0,50 npeaBapuTeibHOro
MaTpumuy C He6OMbLLIMM CoAepXXaHMeM PaBHOMEPHO
- B 7,00 noporpesa,
pacnpegeneHHblx Kapouaos 1 6opuaoB. HannaBneHHbIn MEXMPOXOAHAS
mMeTann o6nafgaeT M3HOCOCTOMKOCTbIO U TBEPAOCTbIO P .
Temnepatypa <200°C)
PaBHYIO UM NPEBOCXOASLLYIO TPAANLNOHHBIM 6270 HRC
MaTepuanam c kapbuaamm xpoma. Tak kak B cocTaBe
MPOBOJIOKM HET XPOMa, BblAe/IeHNE LWeCTUBANEHTHOIrO
XpOMa MakKCMManbHOE CHUXEHO TMB0 Xe MOSTHOCTbIO
OTCYTCTBYET (B 3aBMCMMOCTU OT COAEpPXaHUs Xpoma B
OCHOBHOM MeTanne). MexaHnyeckast o6pabaTbiBaeMOCTb
HannaBNEeHHOro MeTana — TO/IbKo abpas3nBoM,
CTOMKOCTb K abpasnBHOMY U3HOCY OT/INYHAs, CTOMKOCTb
K yAapHbIM Harpyskam y4oBeTBOpUTEIbHagd.
Tok: = (4)
[MpocTpaHCTBEHHbIE NOMOXEeHNs Npu cBapke: 1
[ocTtynHble onsa 3akasa gvameTpsbl: 2,4; 2,8 MM
EWAC O 516 EN14700: TFe15 | C 4,90 HeT TBepoocTb
TUn — ocHoBHas Mn 0,50 NMOBEPXHOCTU B
Camo3salumTHas NOpoLLKOBas NPOBOOKa DIN 8555: Si 0,80 TPETLEM C/I0E
! MF 10-60-G Cr 20,80 Hannasku (6e3
ob6ecneynBaloLlas B HarnaB€HHOM C/10€e NepBUYHbIE
Nb 6,30 npeABapuUTeNbHOro
Kapouabl Xpoma 1 BTOpPUYHbIE Kapouabl HNOOUA B nonorpesa
ayCTeHUTHOM MaTpuue. HannaBneHHbIn meTann obnagaet Mexn pOXO,C,I,Haﬂ
XOPOLUNM COMPOTUB/IEHNEM K abpas3unBy U COXpaHsAeT P .
N Temnepatypa <150°C)
TBepaoctb Ao 590°C. MexaHn4yeckasn o6pabaTbiBaeMOCTb 55. 60 HRC
HannaBAeHHOro MeTasnia — TO/IbKo abpas3nBoM,
CTOMKOCTb K aOpa3vBHOMY M3HOCY OT/INYHAS, CTOMKOCTb
K yOapHbIM Harpyskam yaoBneTBopuTesibHas.
Tok: = (+)
[MpocTpaHCTBEHHbIE NOMOXEHUS NpK cBapke: 1
LocTtynHble gnsa 3akasa anameTpsol: 1,6; 2,4; 2,8 MM
EWAC O 512 EN 14700: TFe 16 | C 5,10 HeT TBepaocTb
Thn — ocHoBHas Mn 0,80 NOBEPXHOCTH
Camos3allumMTHas NopoLLKoBas NpoBO/ioKa DIN 8555 Si 1,00 BO BTOPOM €1o€
§ MF 10-GF-60-GT Cr 19,10 Hannaeku (6e3
obecneumnBatoLlasi B HaniaBeHHOM C/10€ BbICOKYHO
KOHLIEHTPaLMIO paBHOMEPHO pacnpeaeneHHbiX Nb 5,50 MPeAsapuTenLHoro
Mo 5,30 noporpesa,
Me/IKMX NePBUYHbBIX KAPOGUAOB XpPOMa, BTOPUYHbIX
KapobmaoB HMOOKA M BaHaaWsA B @ayCTEHUTHOW MaTpuLe w 1,50 MEXMPOXOAHas
Y ’ \% 1,00 Temnepatypa <150°C)
MexaHun4yeckas o6pabaTbiBaEMOCTb HannaBNEHHOIO 59. 65 HRC

MeTansa — To/IbKo abpasnBOM, CTOMKOCTb K
abpa3nBHOMY U3HOCY OT/INYHASA, XKapPOMNPOYHOCTb
XopoLuas, OKasIMHOCTONKOCTb XOpOoLLas, KOPPO3NOHHadA
CTOMKOCTb YAOBNETBOPUTENbHAS

Tok: = (+)

[NpocTpaHCTBEHHbIE NOMOXEHNA Npu cBapke: 1
[ocTtynHble ona 3akasa gvameTpeol: 1,6; 2,4; 2,8 MM

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA




10 CBapO‘-IHbIe MaTepuanbl ANa Hans1aBKu cnoees C 0cobbiMM CBOMCTBaAMM.
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10.4. HannaBo4HbIe NOPOLLUKOBbIE MPOBOJIOKU AJIA AYrOBOW HannaBKu nog cnoem dntroca.

Mapka, TMn HanosHUTens, onucaHne

Knaccudmkaummn
n ono6peHus

TunuyHbie CBOWCTBA HanslaB/IeHHOro MeTanna

Xumuueckui
coctaB , %

MexaHu4yeckue

dntoc =
cBoiicTBa

EWAC S-420 SR

Tun — meTanonopoluKoBas

MopowkoBas npoBonoka EWAC S-420 SR,
obecneumnBatoLlasi B HanmaBneHHOM cnoe
BbICOKOMIErMpoBaHHyto 13% XpoMUCTyIO
KOPPO3MOHHOCTOMKY MapTEHCUTHYIO CTasnb. [poBoioka
npeaHasHayeHa 415 HannaBKyW B cOYeTaHun ¢ h/1IloCcoMm
EWAC MSP FLUX M3HOCOCTOIKOro CNosi Ha Banku
o6opyaoBaHUS HeNpepbIBHOW Pas/iMBKK CTanu,

cefna KNanaHoB W ApYyrux a1eMeHToB 060pyA0BaHus,
paboTatoLmnx B YCOBUAX MHTEHCUBHOMO U3HOCA U
OIUTENbHBIX YCTaNOCTHbIX HAarpy30K Npu BbICOKMX
TemMnepaTtypax v KOHTaKTe C KOPPO3MOHHOW Cpeao.
MexaHun4yeckas o6pabaTbiBaeMOCTb HannaBNeHHOro
MeTanna — TBepAoCn/IaBHbIM MHCTPYMeHTOM. CTOMKOCTb
K TEM/I0BbIM yAapaM O4YeHb XOpoLuasi, KOPPO3MOHHas
CTOMKOCTb OYEeHb XOPOLLAs, OKa/IMHOCTOMKOCTb OYEHb
XOPOLLAast, XapOnpPOYHOCTb XOpoLUasi, CTOMKOCTb K
TPEHWIO MeTania O MeTan/l XopoLuas.

Tok: = ()

[MpocTpaHCTBEHHbIE MOTOXEHMS Npu cBapke: 1
[ocTtynHble aonsa 3akasa avameTpsbl: 2,4; 2,8 MM

EN 14700: T Fe 7

C
Cr
Ni
Mo
Nb
N

EWAC MSP
FLUX

0,20
12,0
1,00
2,00
0,50
0,05

TBEpOOCTb NOBEPXHOCTU B
TPEeTbeM Cl0e NOC/e HanMaBku
40..50 HRC

TBEpOOCTb NOBEPXHOCTN

B TPETbEM Cl0€ nocne
TepMmoobpaboTkn (550°C, 4 vaca)
42..46 HRC

EWAC S-834 SR

Tun — meTanonopoLikoBas

MopowwkoBas npoBonoka EWAC S-834 SR, 6nunskas no
CBOICTBaM M XMMUYeCKOoMy cocTaBy K K EWAC S-420 SR
0[HaKo 3a cyeT gobaBneHnsa 60bLIEro Koan4ecTea
MUKPO NEernpyroLmnx 3/1ieMeHTOB HanaBneHHbIn

cnon o6napaet 60/blUEl CTOMKOCTBIO K N3HOCY.
[NpoBO/IOKa BbINycKaeTCs B HECKO/IbKUX MOANUKaLMAX
XMMUYECKOrO COoCTaBa, MOAPOOHYIO MHMOPMaLMIO MOXHO
nony4YnTb B NpeactaButenbcTBax ESAB. MexaHunyeckasn
o6pabaTbiBaEMOCTb HaMaBNEHHOIrO MeTanna —
TBEpPAOCMN/IaBHbIM UHCTPYMEHTOM. CTOMKOCTb K TEMMOBbIM
yAapam o4eHb XopoLuas, KOPPO3MOHHAA CTOMKOCTb
OYeHb XOpoLUas, OKaSIMHOCTOMKOCTb OYEeHb XOpoLuas,
XapOMpPOYHOCTb XOpOoLUas, CTOMKOCTb K TPEHUIO MeTannia
0O MeTas1 Xxopollas.

Tok: = (+)

[MpocTpaHCTBEHHbIE NOMOXEHNS NMpK cBapke: 1
[ocTynHble Ansa 3akasa gnameTpsbl: 2,4; 3,2 MM

EN14700: T Fe 7

Ni
Mo
Nb

0,15
12,0
1,80
1,10
0,60
0,08

EWAC MSP
FLUX

TBepaoCTb NOBEPXHOCTU B
TpeTbeM Crioe Nnoc/e HamnnaBku
40..50 HRC

TBEpPAOCTb NOBEPXHOCTU

B TPETbEM C/l0€ nocsne
TepmoobpaboTku (550°C, 4 vaca)
43..47 HRC

EWAC S-537 HH

Tun — meTanonopoLukoBas

lNopolukoBas NpoBO/OKa, o6ecneynsatoLLas B
HannaBAEHHOM C/l0e NIErMpoBaHHYIO MapPTEHCUTHYIO
cTanb, NpefHasHayYeHHasa Ans HanlaBKu B COYeTaHnn ¢
dpntocom EWAC MSP Flux noBepxHocTei, paboTatoLmx
B YC/IOBUAX MHTEHCMBHOIO abpasnBHOIO M3HOCAa U
yMepeHHbIX yaapHbIx Harpy3skax. [pumeHaeTca ans
HannaBKW KOPMyCOB 1 /IONaToK MUKCEPOB, MOAAoLLMX
LWHeKkoB. MexaHn4yeckas ob6pabaTbiBaEMOCTb
HannaBNEHHOro MeTana — TO/IbKO abpas3nBoM,
CTOMKOCTb K aBpa3nBHOMY U3HOCY O4E€Hb XOpoLUas,
CTOMKOCTb K yAapHbIM Harpyskam yaoB/1eTBOPUTEIbHasA.
Tok: = (+)

[NpocTpaHCTBEHHbIE NOMOXEHNA Npu cBapke: 1
[ocTtynHble ona 3akasa gnameTpbl: 2,4

EN 14700: T Fe 6

Mn
Si
Mo

0,40
6,00
1,50
0,60
1,50
1,50

EWAC MSP
FLUX

TBepaoCTb NOBEPXHOCTM B
TpeTbeM coe nocne Hannasku
54..58 HRC

CBAPO4YHbIE MATEPUABIL. KATANOI MPOAYKUNN
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10 CBapO‘-IHbIe MaTepuanbl ANnd Hans1aBKu cnoee C 0cob6biMM CBOMCTBaAMM.

10.5. MNopoluku HanslaBo4Hble, AJIA ra30NOPOLLKOBOW Han/1laBKu.

Mapka, Tun HanonHuTens, onucaHve

TUnNU4YHble CBOMCTBA HaNNaB/NE€HHOro MeTanna

NMopoLLKa ABAsSeTCA HamnaBka 6ypoOBOro MHCTPYMEHTa.
['paHynomeTtpuydeckmnii coctas: 140x400 mesh, 38—106 pum.
CopepxaHue Kap6uaos: WC/WZC 60%

Xumunueckui MexaHuyeckune
cocraB, % cBOWCTBa
EWAC 004 P c 0,10 | TBepaocTb
Si 2,30 | NOBEpPXHOCTM B TPETbEM
Mopouok, NpeaHasHa4YeHHbIN AN Hannasky 6ydepHbIX CI0eB nepes ynpoyHatoLLen B 1,50 | cnoe Hannasku <100 HB
HanNaBKOWM WM Xe HannaBKy N3Aennii, paboTatoLLMX MPU NOBLILLEHHbIX TEMMNepaTypax. Fe 0,60
[MopoLLOK TaK XXe BO3MOXHO MCNONb30BaTb A7 CBAPKM U 3aBapku AeeKToB B U3AENNAX Ni Ocr.
N3 CEpOoro, BbICOKOMPOYHOIO N KOBKOIO YyryHa, a TakKe CBapKW YyryHa co ctanbto. [Ans
HanaBKN PEKOMEHAYETCHA UCMOMNb30BaTh HETPaNbHO aLeTUNEeH-KUC/TOPOAHOE Niams.
'paHynomeTtpuyecknin coctas: 100x270 mesh, 45-150 um
Weld PO-Ni20 C 0,40 | TBepgocTb
s e - Si 4,00 | NOBEPXHOCTN B TPETBEM
[Nopolok B HannaeBneHHOM cnoe npeacrasnsaet coooin Ni-Si-B cnnas. HannaBneHHbIn metann Cr 140 | choe nannasku
obnagaeT BbICOKOW CTOMKOCTbIO K KOPPO3MM, MOBbLILLEHHBIM TeMnepaTtypam. [ns Hannasku B 1 6'0 20..25 HRC
pPeKOMeHAyeTCs NCMNOoNb30BaTh HENTPaNbHO aueTuneH-kucnopogHoe nnamsa. OCHOBHOM Fo 2’80
061acTbio NPUMEHEHNE AAaHHOrO MNOPOLLKA SABNSETCS HanlaBka CTEKOSbHbBIX (DOPM. ) .
. Ni OcT.
'paHynometpuyeckmnin coctar: 100x270 mesh, 45-150 um
EWAC 003 P C 0,10 | TBepgocTb
s e o Si 5,50 | NoBEpPXHOCTM B TPETHEM
Mopolok B HannaBneHHoM crioe npeacrasnsaeT coboi Ni-Si-B cnnas. HannaBneHHbIi metann B 200 | croe nannasku
061agaeT BbICOKOM CTOMKOCTBIO K KOPPO3MM, MOBbILLEHHbIM TeMnepatypaM. [ns HannaBku Fe 2’00 36..42 HRC
pPeKoMeHayeTCs UCMNoib30BaTh HelTpanbHO auetTuneH-kucnopogHoe niams. OCHOBHOW Ni O’CT
006n1acTblo NPUMEHEHNE AaHHOrO MOPOLLKA SBNSETCS Hamn/laBka CTEKOSbHbBIX (DOPM. ’
['paHynomeTtpuydeckmnin coctas: 100x270 mesh, 45-150 um
EWAC 001 P C 0,70 | TBepgocTb
s e o Si 4,00 | NOBEPXHOCTN B TPETHEM
[Nopoluok B HannaBneHHoOM croe npefacrasnsgeT coboi Ni-Si-B maTpuuy BbICOKOR TBEPAOCTU.
o o . Cr 15,0 | cnoe HannaBkK 55...62
HannaBneHHbIn MmeTann o6nafaeT BbICOKOW CTOMKOCTbIO B YCIOBUSX aBpa3nBHOIro M3Hoca. B 300 | HRC
OCHOBHOIH 061aCTbo MPUMEHEHWEe 4aHHOrO NOPOLLKa ABNAETCSA HamnaBka nayroB 1 IEMeXOB. Fe 2,80
['paHynometpuyeckunin coctas: 100x270 mesh, 45-150 pm Ni O,CT
EWAC 002 P C 0,50 | TBepaocCTb MaTpuLubl BO
e Si 3,50 | BTOpOM cnoe HannaBku
[MopoLUOK ¢ BbICOKUM coaepXaHneM Nntbix kapbuaos Bonbgpama B Ni-Si-B matpuue.
= _ . Cr 7,00 | (6,5mm) 60...64 HRC
HannaBneHHbIn meTann o6nagaeT BbICOKOW CTOMKOCTbIO B YCIOBUSAX aBpa3nuBHOIro M3HOCA, B 2’50
OT/IMYHYIO KOPPO3MOHHYIO CTOMKOCTb. [N HannaBku peKoMeHayeTCst Cnonb3oBaTh ’
HeﬁTpa%bHo :LT@TVII‘IQH }}(/VICI'IOPOHHOG nnamsa OCHosHole oGnaanro NPYMEHEHNEe AaHHOrO w 60,0 | Teepnocts WC/W?C
: Ni Ocr. | 2200-2600 HV

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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10 CBapO‘-IHbIe MaTepuanbl ANa Hans1aBKu cnoees C 0cobbiMM CBOMCTBaAMM.

10.6. Mopolwwkn HanMaBo4HbIe A/IA NIa3MEHHOr o U JIa3epPHOro HanblJIEHUNA

TUnNU4YHble CBOMCTBA HaNNaBNE€HHOro MeTanna

Mapka, Tun HanonHuTens, onucaHve

Xumunueckui MexaHunueckune
cocraB, % cBOWCTBa

Weld 500-PL c 0,13 | TBepaocTb

Mn 3,50 | noBepXHOCTN BO BTOPOM
[MopoLwuok, cneumanbHO paspaboTaHHblil ANs HannaBKW YNIOTHUTENIbHbIX MOBEPXHOCTEN Si 4,50 | cnoe HannaBku (6,5Mm)
3anopHol apmaTypbl, paboTatoLLmx Npu BbICOKUX AaBneHnax n temnepatypax go 550 °C, a Cr 17,0 | 45..55 HRC
TaKXe 1 Apyrux getanein, roe TpebyeTca COOTBETCTBYIOLLAA CTOMKOCTb K UCTUPAHUIO. Ni 8,00
paHynomeTpuyecknin coctas: 100x270 mesh, 45-150 um Mo 5,50

Nb 0,80

Fe OcT.
Weld PL-Co06 C 1,20 | TBepoocTb

= o Mn 0,70 | NOBEPXHOCTV BO BTOPOM

Hanbonee yHnBepcanbHbIi 1 LLMPOKO UCNOSb3YEMbIi MOPOLLOK Ha OCHOBE KobanbTa, Si 130 | choe Hannasku
npeAHasHaYeHHbIV ANa HannaBky Aetanei paboTatoLumii Npu BbICOKMX TeMnepaTtypax, TpeHUn Cr 2’90 40..45 HRC
mMeTanna o metann. LLnpokoe pacnpocTtpaHeHvne nosnyyunn Ans HanaaBku YNaOTHUTEIbHbIX Ni 170
NOBEPXHOCTEW 3arMopHOM apMaTypbl, SKCTPY3NOHHbIX LUHEKOB, WTU(TOB 6ypoBbIX MAaTtdopMm. Mo 0.60
Knaccudmkaums: EN 14700: P Co2 W 5’00
"paHynomeTtpuyeckmin coctas: 100x270 mesh, 63—150 pm Fe 1’,90

Co Ocr.
Weld PL-Ni60 C 0,08 | TBepgocTb
[Nopolwok B HannaBneHHoM crioe npefcrasnseT coboi cnnas NiCrMo-3. MNMpumeHsaeTtca SM’in ?;g 22222);?1?:}(3 TPeTLEM
ANS HanMaBKy NEPEXOAHbBIX Y NNaKUPYOLLMX KOPPO3NOHHOCTOMKMNX CIOEB Ha U3AeNns 13 cr 225 | <25 HRC
HU3KOYIIEPOANCTBIX N HU3KONEMMPOBAHHBIX KOHCTPYKLUMOHHBIX M TEM/TOYCTORYMBbLIX CTaNei. Mo 9 0’0
HannaBneHHbI MeTann 061aaaeT BbICOKON CTOMKOCTBIO K KOPPO3UMOHHOMY PaCcTPECKUBaHMIO Nb 4’00
nopa Hanps>XeHWEM U NMUTTUHIOBOW KOPPO3MU, JOCTaTOYHO BbICOKOM XapOonpoOYHOCTbIO Npu Fe 2’90
Temnepatypax Ao 1000°C n CTOMKOCTbIO K 06pa3oBaHUIO OKannHbl Npu TemMnepaTtypax 4o Ni 6CT_

1175°C B aTMOChepe, He copepXallein coeanHeHns cepbl.
"paHynometpuyeckuin coctas: 100x270 mesh, 45-150 pm

Weld PL-Ni50 C 0,50 | TeeppocTb

o = Si 4,00 | noBEpPXHOCTU B TPeTbEM
Mopolok B HannaBneHHoM crioe npeacrasnseT coboi Ni-Si-B cnnaB BbICOKOW TBEpAOCTU. Cr 1.5 | cnoe nannasku
HannaBneHHbIn MeTann o6nagaeT BbICOKOW CTOMKOCTBIO K KOPPO3MK, MOBbLILLEHHBIM B 2 2'0 50...55 HRC
Temnepatypam. OCHOBHOI 06/1aCTbIO MPUMEHEHNE AAaHHOMO NOPOLLKa SBNSETCS HanlaBka Fe 2’80
CTEKO/bHbIX (hOpM. Ni dCT.
"paHynomeTtpuyeckuin coctas: 100x270 mesh, 45150 pm
Weld PL-Ni40 C 0,40 | TBepaocCTb

s o o Si 4,00 | NOBEPXHOCTH B TPETbEM
[Nopoluok B HannaBneHHoOM crioe npeacrasnsaeT coboi Ni-Si-B cnnae BbiCOKon TBEpAOCTU. Cr 14.0 | cnoe Hannaeku
HannaBneHHbIn MeTann o6n1agaeT BbICOKOW CTOMKOCTBIO K KOPPO3UK, MOBbILLEHHbIM B 1 éO 38..43 HRC
Temnepatypam. OCHOBHOI 06/1aCTbIO MPUMEHEHNE AaHHOMO NOPOLLKa SBNSETCS HamnlaBka Fe 2’80
CTEKO/bHbIX (POPM. Ni O,CT.

"'paHynometpuyecknin coctas: 100x270 mesh, 45-150 pm
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1" CBapO‘-IHbIe MaTepuanbl cnelynasibHOro HasHa4v4eHus.

11.1. MaTepuanbl gna namku.

TemnepaTtypHbIf

TUNUYHBIE XapaKTepPUCTUKM
HannaeBneHHoro MeTanna

netanei, paboTaloLLmMX Npu aKCTPemManibHoM abpa3MBHOM BO3AENCTBUM.
Mpun Heo6xo0ANMOCTN BO3MOXHO ucnonb3oBaHue npunos EWAC BR 516 ans
nyywen drkcaummn kapbuaos Bonbdpama.

[ocTynHble Ans 3akasa anameTpsbl (UBeT NpyTKa / pasmepbl kapouaa
BO/bhpama):

Po3oBblii / 1,5MM-3,2MM

XKentbiii / 3,2MM-5,0Mm

CuHuin / 6,0mMm-11,0Mm

3eneHbiii / 10,0Mm-16,0MM

Mapka, TN NoKpbITUSA, onucaHne AvanasoH
KpUcTannusauvm Xumnueckuin MexaHunueckue
cocras, % cBOWCTBa

EWAC BR 590 + EWAC BR 590 Flux ia 590°C | Si 12,0 o, 240 Mra
T 570°C | Fe 0,20

Tun — 6e3 chnrocoBoro NOKpbITUA Al 87,8

ANOMUHWEBLIN NPUNON ANA KanWANSPHON Naikn antoMUHUS U ero CrniaBoB.

MoxeT ncnonb3oBaTbCs Kak nNpucagoyHblii matepuan npu TIG cBapke.

[N nonyyYeHnst Ka4eCTBEHHOIO NasiHOro CoeAnHEHNs He0BX0AMMO

ncnonb3oBaTth B codetaHun ¢ prirocom EWAC BR 590 Flux.

[octynHble ona 3akasa anameTpsbl: 1,6 1 3,15 mm

EWAC BR 516 a 920°C | Cu 52,0 o, 700 Mra
T, 875°C | Ni 9,60

Tun — ¢ hnOCoBbLIM NOKPbLITUEM Zn 38,2

Mpunotii Ha ocHoBe Cu-Zn-Ni crnfiaBa Ans Nanky ¢ 3a30pPOM PasHOPOAHbIX Si 0,16

MaTepuanoB, TaKMX Kak HU3KOYrnepoamncTbie N HU3KONErMpoBaHHble

cTanu, MegHble CrnnaBbl, KOBKME YyryHbl 1 T.M. Bnarogaps BbicoKoi

NPOYHOCTU MAFHOrO COeANHEHUS MPUMNO BO3MOXHO NMPUMEHATL AN Nakkn

TBEPAOCMNNaBHbIX NNacTMH 6ypoBOro 060pyAOBaHNUS.

[ocTynHble Ansa 3akasa gnameTpsbl: 2,5 n 3,15 MM

EWAC BR 545 ia 875°C | Cu 58,7 o, 450 Mrla
T 850°C | Sn 0,55

Tun — ¢ chnOCOBbLIM NOKPbLITUEM Zn 40,7

Mpunoti Ha ocHoBe Cu-Zn cnnaea Ans naiku ¢ 3a30poM

HU3KOYrIePOANCTBIX, HU3KONErMpOBaHHbIX, BbICOKO/IErMPOBaHHbIX

cTanen, MegHblx CNNaBoB, YyryHa. Mpunoii MoXHO NPUMEHATL ANA Naku

OLIMHKOBAaHHbIX AeTanein npaktnyeckne 6e3 HapyLeHUs LIMHKOBOIro

NOKpPbITUSA.

[ocTtynHble onsa 3akasa avameTpsbl: 3,15 mm

EWAC BR 585 ia 875°C | Cu 50,8 o, 600 Mla
T 850°C | Ni 10,2

Tun — ¢ hNOCoBbLIM NOKPbLITUEM Zn 38,7

Mpwunoi Ha ocHose Cu-Zn-Ni cnnasa NpeAHasHaYeHHbIV ANs HanIaBKy 1 Si 0,21

BOCCTaAHOB/IEHUSA reoMeTpun 3yObeB LLeCTEPHEN, BasiOB, PO/IMKOB, U APYrnX

aetaneit 3 HU3KOYrNepPOAUCTbIX, HU3KOMErMPOBaHHbIX CTanen n MeaHbIX

CrnnaBoB.

[ocTynHble Ansa 3akasa anameTpsbl: 3,15 MM

EWAC Drill Shield ia 920°C | matpuua: o, 700 Mra
T 875°C | Cu 52,0

Tun — ¢ chnocoBbIM NOKPbLITUEM Ni 9,60 TBepaocTb Kap6uaa

Mpunoi Ha ocHose Cu-Zn-Ni cnnasa ¢ Ao6aBneHne NNTOro APo6/1EHHOO Zn 38,2 Bonb(pama

Kap6uaa Bonbdpama pasnnyHon hpakumnm, NnpeaHasHaueHHbI ANa HannaBku Sj 0,16 1200...2600 HV

TBepaocTb MaTpuLbl
180...220 HB
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1" CBapO‘-IHbIe MaTepuanbl cneuynasibHOro HasHa4v4eHus.

11.2. SneKTpoabl ANSA PE3KU U CTPOXKMU.

Mapka, TMN NOKpPbITUS, ONUcaHne

EWAC GougeTec

Twun NOKpbITUA — LennonosHoe

DneKTpoabl NpeaHasHayeHbl A5 CTPOXKN HeNTermpoBaHHbIX U TerMpoBaHHbIX CTanewn, YyryHoB, a Takxke Crn/iaBoB, He CoAepXalunx B CBOEM
CcoCTaBe Xe/nesa, 3a UCK/IIYEHNEM YNCTON MeAu, OT CTaHAAPTHBLIX MCTOYHMKOB NMUTAHMS PYyYHOV OyroBoi cBapku. PacnnaBneHHbIn metann
yOansaeTcsi 3a cHeT NOBbIWEHHOro AaB/eHWs Ayrv, KOTopoe CO3A4aeTcs B Npouecce CropaHus Lenntono3Hon obmaskn. Pekomenaytotes ans
peLeHns LIMPOKOro Kpyra 3afad, Takux Kak CHATUE (haCKun NoA CBapKYy, Pa3aenka TpewmnH nepes 3aBapkoi gedekTa, CTpoxka o6paTHO
CTOPOHbI KOPHEBOTO WBa 6e3 nocneayowein 3a4ncTKn UK C He3HaUYNTEIbHOW 3a4NCTKOW pa3aenaHHon 30Hbl. Ocobblii UHTEPEC AaHHble
3N1EeKTPOAbl NPeACTaBNSAOT ANA Pa3Aenky TPeLMH B U3AeIMAX U3 CePOro YyryHa, 3arpasHEHHOro Mac/iom, T.K. KpOMe ONTUManbHOM (hopMbl
pas3genku KPoOMoK nopa CBapKy YyryHa NPOUCXOANT BbIXXUraHWe Macsa U3 ero CTpyKTypbl. Mpu pasaenke KpoMOK nof CBapKy UCMOMb3yioT,
rnaBHbIM 06PA30M, NMOCTOSIHHBIN TOK 06PATHOW NONSPHOCTU MU NEepPeMeEHHbIN TOK. [yra 3aXxuraeTcs npu nepneHankynspHOM NooXeHnu
3/1eKTPOAA OTHOCUTENIbHO MOBEPXHOCTM AeTanu. [oToM 3NeKTPOA HAKMIOHSIOT Noa yriom 5-15° K MOBEPXHOCTH, ONMpatoT Ha o6pabaTbiBaeMyto
[eTanb 1 CoOBEepLUAtoT BO3BPATHO-NOCTyNaTelbHble NMI006pasHble ABMXEHUS MO HAanpaBieHWo CTPOXKIN. Ecnmn TpebyeTtcs 6onbluias rnyGuHa
pasgenku, ata npouegypa NnoBTOPSAETCH HECKOMBbKO pas. [MNpu CTPoXKe HepXXaBeloLMX CTanen NPpoOUCXOAMT BbiropaHme NernpyroLLnx 3/1eMeHToB
13 NOBEPXHOCTHOIO C/1051 (HEOBXOAMMO MeXaHUYeCKN yaansaTe 3TOT cok). Ecnun nsgenve aBnsetcs NOBOPOTHbLIM, TO HanGonee 61aronpusaTHbIM
NPOCTPAHCTBEHHbLIM MOSTIOXEHUEM AB/AETCS NTOCKOCTb, HAKMIOHEHHAs K FOpU30oHTY nog yrnom 20-30°. CKOPOCTb CTPOXKM peKOMeHayeTcs
BblAepXuBatb B npegenax 15-25 cM/MuH.

Tok:™/=(+)

[NpocTpaHCTBEHHbIE NOMOXEeHNsA nNpu cTpoxke: 1, 2, 3,5, 6

Hanpsi>xxeHne xonoctoro xoaa: 70 B

[octynHble aonsa 3akasa avameTpsbl: 3,15; 4,0 1 5,0 mm

Pexxumbl npokanku: 80-120°C, 60 MuH

EWAC Pierce

Twvn NOoKpbITUSA — LeNono3Hoe

DNeKTpoAbl NpefHa3HayYeHbl ANnS PE3KK U NPOLUMBKM OTBEPCTUIA B Pa3/IMYHbIX MeTannax n cnaaBax OT CTaHAAPTHbIX NCTOYHUKOB NMUTaHNs
py4HOW ayroBoW cBapku. PacnnaBneHHbli MeTan yaanaeTca 3a cHeT NoBbILLEHHOro AaBNeHNs Ayru, KOTOpoe Co34aeTcs B Npouecce CropaHns
LleNtoN03HoM o6masku. [Ang pesku 1 NPOoLUNBKM PEKOMEHAYETCS UCMO/b30BaTh MOCTOSHHbIA TOK MPAMON NOAAPHOCTU. [Mpn NpoXunraHum
OTBEPCTUI INEKTPOA pacnonaratT BEPTUKaNbHO, 3aXUraloT Ayry 1 AaBST 9N1eKTPOAOM BHU3, MOKa OH He NMPOXOKET OTBEpPCTME B MeTanne, npu
pesKe a1eKTpoA HaAo pacnonaraTe NoA yrnom 45° K NoBepxHOCTU meTanna.

Tok:™/=(-)

HanpsxeHune xonoctoro xoana: 70 B

JocTtynHble gnqa 3akasa gnameTtpsbl: 3,151 4,0 Mm

Pexumbl npokanku: 80-120°C, 60 muH

Cutskill

OmMeaHeHHbI rpacuTOBbIV 3/1€KTPoa, NpeAHa3HavYeHHbI 419 BO3A4YLWHO-AYrOBOW pe3kun 1 CTPpoXKn metanna. B otnnumne ot EWAC GougeTec n
EWAC Pierce, gaHHbIii npouecc o6nagaeT 3HaunTenbHo 601ee BbICOKOW NPON3BOANTENBHOCTBIO, T.K. pacniaBieHHbIi MeTann yaansaetcsi moTOKOM
oXkaToro Bo3ayxa, NofaBaemMoro B creuuasbHblii aepxaTenb 4719 BO3AYLLIHO-AYroBOl CTPOXKM noa AaBneHvnem 5-8 6ap, npu pacxoge cxxaToro
Bo3ayxa o1 500 go 1500 n/MuH. 310 AenaeT ero Hanbonee BOCTpebOBaHHbIM ANs yaaneHns AedekToB CBapHbIX LUBOB HA MPOMbILLIEHHbIX
NPeanpuUaTUsX, a Takxke Ana yaaneHnst npuobinei u IMTHUKOBbBIX CUCTEM B OTIMBKax. B oT/Mume oT aBTOreHHOM NOBEPXHOCTHOM CTPOXKW, AaHHbI
npoLuecc NpMMeHM NpakTUYeckn Ans BCex 3NeKTPONpoOBOAHbIX MaTepuanoB. DNEKTPOA 3aXMMaeTcs B AepxaTtese ¢ Bblnetom okoso 100-150

MM 1 MO Mepe CropaHus BblABUraeTcs U3 AepxxaTens. Yron Hak/oHa anekTpoaa K obpabaTbiBaemMoi noBepxHoCcTn coctaBnset 45-60°. CkopocTb
CTPOXKM 06bIYHO BapbupyeTcs B npegenax ot 0,5 o 1,0 M/MuH. g yrnepoancTbixX, HU3KONErMpoBaHHbIX, BbICOKOIErMpoBaHHbIX CTanen,
YyryHOB, HUKeseBbIX cniaBoB ¢ coaepxanHnem Ni go 80%, MarHmeBbIX 1 antoMUHUEBBIX CMIABOB NMPOLIECC PEKOMEHAYETCS BbIMNOMHATb Ha NPsiMOi
nonsipHoctu (DC-), 4na MeadHbIX cniaBoB Ha ob6paTHoW nonspHocTh (DC+). Cnegyet NOMHUTbL, YTO MPU CTPOXKE HepXKaBeloLWMX CTane MponcxoamT
HayrnepoXuBaHve NOBEPXHOCTHOMO C/105, MO3TOMY, BO M36eXaHue NoTepu CTOMKOCTU MeTansia K MeXKPUCTa/IMTHON KOPPO3KM, HEO6X0ANMO
MexaHW4Yeckn yaansaTte 3ToT coi. Cnegyet NOMHUTb, YTO NPOLECC BO3AYLLIHO-AYrOBOM CTPOXKMN COMPOBOXAAETCH CUSIbHBIM LLIYMOM U BIGPOCOM
pacnnaBfieHHoro MeTasna Ha 60/blUMe PacCTOsHUSA, MO3TOMY paboyeMy HEO6XO0AMMO 3aLLMLLATh He TOMbKO rasa U KOXY, HO U OpraHbl C/yxa,

a Takxxe cTporo cobnoaaTtb NpaBuia noxapHon 6e3onacHocTu. [JaHHble aN1eKTPOoAbl BbiNycKatloTcs Kak coeamHaeMble — CutSkill Jointed Carbon
(nosBonsoLWwme BCTaBAATb OAMH 3/1EKTPOA B APYrOi, TEM CaMbiM o6ecneunBas HernpepbiBHYIO Nogavy 3/1eKTPOAOB NP aBTOMATUYECKOW CTPOXKE
1 SKOHOMMUIO 3/1EKTPOAOB 3a CHET OTCYTCTBMSA OrapKoB MpW PyYHOR CTPOXKe) n HecoeanHsaiemble — CutSkill DC Carbon.

Tok:=(+)mnm=(-)

[pocTpaHCTBEHHbIE MNOMOXEeHUs nNpu cBapke: 1, 2, 3,5, 6

MapamMeTpbl KaHaBKMW 3a OfAMH Npoxon
Mapka PekomeHayeMmblii Tok [A]
LLinpuHa [Mm] Fny6uHa [Mm]
Kpyrnble ans nocTositHHOro Toka

CutSkill DC Carbon @ 4.8x305 200-250 7-9 3-5
CutSkill DC Carbon @ 6,4x305 300-400 8-11 4-6
CutSkill DC Carbon @ 7,9x305 350-450 113 6-9
CutSkill Jointed Carbon @ 7,9x432 350-450 11-13 6-9
CutSkill DC Carbon @ 9,5x305 450-600 13-15 8-12
CutSkill Jointed Carbon @ 15,9x432 1000-1250 20-22 10-14
CutSkill Jointed Carbon @ 19,0x432 1250-1600 24-26 17-21
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11.3. MpyTkn BonbthpamoBbie AN AYroBOi CBapKU B 3alUTHbIX ra3ax HEMNMaBALMUMCS 3/1EKTPOAOM.

Knaccudpmkaumm | Xumuueckuii coctas
Mapka, onucaHue
“ ogo6peHus npyTKa, %
Tungsten Pure ISO 6848: WP w min 99,50
Mpumecn  max 0,50
Han6onee peleBbln BonbhpaMoBbIi NPyToK. Micnonb3yeTcs B OCHOBHOM /15 CBAPKU Ha
CUHycounpaanbHOM nepeMeHHoM Toke (AC) nerkux crnsiaBoB Ha OCHOBE allOMUHWUA Y MarHus.
[onycTrMble NNOTHOCTM TOK@, B CPABHEHUN C AAPYTMMU MapKaMu NPYTKOB, Y HEr0 MUHWMASIbHbI.
LiBeTOoBasg MapKMpoBKa TopLia: 3e/eHbli
JoctynHble Ansa 3akasa gnameTpsbl: 1,0 1 2,0 mm
Tok: ™
Tungsten WL15 ISO 6848: WLa 15 | W OCHOBaAa
Lao, 1,30-1,70
Hanbonee 4acTto NnpMMeHUMbIN yHUBEPCarbHbI 31eKTpoa, NpeaHasHavYeHHbIi A1a CBapKu Ha Mpumecn  max 0,50
nepemeHHoM (AC) 1 NOCTOAHHOM ToKe NpsiMoit nonsapHocTh (DC-). ABnsaeTcs Hanbonee CTOMKUM
13 BCEX MapoK, Hanbonee JONro coxpaHss opmy nepBoHayaibHOM 3aTOUKM AaXe Mpu BbICOKNX
MAOTHOCTSX TOoKa. Mpy 3TOM OH ONTMMasibHO coveTaeT B cebe 3aXMraemMocCTb U CTabuIbHOCTb Ayru C
9Ko/1ornyeckoi 6e30nacHoCTbIO.
LiBeToBasi MapKrMpoBKa TopLa: 30/10TOW
LocTtynHble gnsa 3akasa anameTpsol: 1,0; 1,6; 2,4; 3,2; 4,0 n 4,8 mm
Tok:™/=(-)
Tungsten WC20 1ISO6848:WCe 20 | W OCHOBa
CeO, 1,80-2,20
DNeKTpopa, NpeaHa3HavYeHHbI ANs CBapKy Ha MOCTOAHHOM Toke npsaMoi nongpHocTu (DC-). He Mpumecu max 0,50
COAEPXNT PaanMoaKTUBHbIX BelecTB. O6nagaeT XopoLlen 3aXnraeMocCTbio 1 CTabuNbHOCTb Ayrn Ha
npeaenbHO HU3KNX TOKaxX U YAOBNETBOPUTE/NIbHOM CTOMKOCTBIO Ha BbICOKMX TOKaX.
LiBeToBas MapkmMpoBka TopLa: cepblii
[octynHble gnsa 3akasa gnametpbl: 1,0; 2,4 1 3,2 MM
Tok:=(—-)
Tungsten WT20 ISO6848:WTh20 | W OCHOBaA
ThO, 1,80-2,20
SnekTpopa, o6nagatoLmii HanyyLWMM CBapOYHO-TEXHOIOMMYECKMMUN XapaKTepucTnkamm Mpumecn  max 0,50

npeaHasHaYeHHbI AN1a CBapKW Ha MOCTOSTHHOM Toke npsiMoii nonspHoctu (DC-). O6napaet
BE/IMKONEMHO 3aXNraeMoCTbio M CTaBUNBHOCTb AyrK Ha NpeaelbHO HU3KUX TOKaX U OT/IMYHOM
CTOMKOCTbBIO Ha BbICOKMX ToKax. OfHaKo, Hann4ymne B ero coctaBe a-paanoakTMBHOrO Topus TpebyeT
COOTBETCTBYIOLLErO 060PYAOBAHMS, UCKKOYAIOLLEro nonagaHune noiv B AblxaTeNbHble NyTy B
npouecce 3aToyke anekTpoda. [pu 3Tom B npouecce CBapku 3N1eKTPOoA He NpeacTaBseT HUKaKown
0onacHOCTU A5 3A0POBbSA YeoBekKa.

LiBeToBasg MapkmpoBKa TopLa: KpacHbI

LoctynHble gna 3akasa anametpsbl: 1,0; 1,6; 2,4; 3,2 1 4,0 mm

Tok:=(—)
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11.4. Moaknagkn KepaMmu4eckue.

Mapka, OnucaHue | Ackus

Mnockue noaknagku ¢ paauycHol KaHaBKOW ANA BUAOB CBapKU He 06pasyloLmx Wiaka unm ¢ He6onblUuM ero o6pasoBaHueM

OK Backing Concave 6

Brok cepbix kepamnyecknx noaknagok ns 25 anemMeHToB AnvHOM
600 MM C pagnyCcHOWM KaHaBKOW LUMPWUHOK 6 MM 1 FNyGUHOWA

0,9 MM, NpefHasHauYeHHbI Ansg hopMrMpoBaHUa o6paTHOro
Basivka npu cBapke 6e3 pa3aenkm ¢ He6o/bLINM 3a30POM
KPOMOK TOJILMHOWM A0 3 MM, COGpaHHbIi Ha caMoknesLeincs

le— 25—

—»/[e— 09

280
56
R

OK Backing Concave 10

Bnok cepbix kepamMnyeckmx Noaknagok U3 25 anemMeHToB AIVHOWM
600 MM Cc pagnycHOI KaHaBKOW WWpUHOM 10 MM 1 rny6uHomn 1,

MM, COGpaHHbIil Ha camoKnesLelica antoMUHNEBON onbre,

HO paccyYnTaHHbIi Ha CBapKy KPOMOK 60/bLLEN TONLWMHBI B
cpaBHeHun ¢ OK Backing Concave 6. lNpumeHsatoTca Ansa cBapka

B 3aLLMTHbIX ra3ax MeTasIoNnopoLLKOBbLIMM NMPOBOIOKAMM U/
NPOBOIOKaMU CNJIOLWHOrO ceveHus. Moaknaaka noaHOCTbIO
roToBa K NPUMEHEHWIO, N TPeByeTCsi TONTIbKO CHATb 3aLUMUTHbIV Croi
C Knesieiics NoBEepPXHOCTU.

500 (20x25mm)

antoMuHneBol onbre. NpUMeHAIOTCA AN CBapkKy B 3aLUUTHbIX 500 (20<25mm) T
rasax MeTanionopoLLKOBbIMY MPOBOIOKaMM UN NPOBOMOKaAMMU
CMnoWHOro ceveHus. Moaknaaka NosHOCTbIO FOTOBA K
MPYMEHEHMIO, N TPpebyeTCHA TOIbKO CHATb 3aLUUTHbIN CNON
C Kneswencsa NOBEPXHOCTH.
2 R

250
100
>

OK Backing Concave 13

Brok cepbix kepamnyecknx noaknagok nus 25 anemMeHToB AnvHOM
600 MM C paguycHOI KaHaBKOW WNPKUHOI 13 MM 1 rny6uHoR

1,8 MM NpegHa3Ha4veHHbI Ana hopMmnpoBaHnsa o6paTtHOro
Banunka npu ceapke B V-o6pasHyto pasfesiky KonbLeBblX

1 MPAMOJIMHENHbIX LUBOB, COOPAHHbIN Ha CaMOK/IeALLLEeNCa
antoMuHneBol onbre. NpUMeHaIOTCA ANs CBapky B 3aLUUTHbIX
rasax MeTasionopOLLKOBBIMU MPOBO/IOKaMUN UM MPOBO/IOKaMu
CMN/IOWHOro ceyeHus. Nogknaaka NnosHOCTBIO rOToBa K
MPUMEHEHUIO, N TPpebyeTCH TOIbKO CHATb 3aLUMUTHbIA CMOW C
KNesLwencs noBepxHOCTU.

le— 25 —»

600 (25x25mm)

26,0
130
>

OK Backing Concave 16

Bnok cepbix Kepammyeckmx noaknagok ns 25 snemMeHToB AMHOM
600 MM C pagnyCHOW KaHaBKOW LUMPUHOW 16 MM 1 riy6uHoi 1,5 mm
npeaHasHayeHHbIn A4Nns hopMUPOBaHNSA 06GPATHOMO BasiMka npwu
cBapke B V-06pa3Hyto pasaesiky KobLeBbIX U MPSMONUHEHbIX
LLIBOB TO/ICTOCTEHHbIX U3Aenuii, COGpaHHbIii Ha camoKnesLencs
antoMMHMEBON (hosbre, Koraa 3a3op Mexay co6paHHbIMK
KPOMKaMM1 NPEeBOCXOAUT LUMPUHY, NO3BOMAIOLLYIO UCMONb30BaTh
noaknagku OK Backing Concave 13. NpumeHsatoTCa Ansg cBapku

B 3aLLUMTHbIX ra3ax MeTasionopOLLKOBbLIMU MPOBO/IOKaMU UK
NPOBOIOKAMM CNOLHOIrO ceveHus. NMoaknaaka noHOCTbIO
roToBa K NPUMEHEHWIO, N TPeBYEeTCs TONbKO CHATb 3aLLMTHbIV CNOM
C KNnesLencs NoBepxHOCTU.

600(24x25mm)
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Mapka, OnucaHue

Ackus

Mnockue noaknaaku ¢ TpaneumaanbHON KaHABKOW ANS WIaKoo6pasyloWwmux BUAOE CBapKu

OK Backing Rectangular 13

Brok cepbix kepamnyecknx noaknagok 3 24 afeMeHToB

anuHoi 600 MM ¢ TpaneuenaanbHON KaHaBKOM LWMpUHON 13

MM U1 ry6uHoi 1,8 MM NpegHasHadeHHbl Ans hopMnpoBaHns
o6paTHOro Banunka npun ceapke B V-06pa3Hyto pasgenky
NPAMONIMHENHBIX U KOMbLEBbIX LLBOB NPW 3HAYUTENbHbIX
TENNoBbIX HAarpy3Kax crnocob6amu cBapkn obpasyoLwmmm
3HauYUTENIbHOE KOMMYECTBO LU/1aKa, Takux Kak CBapKa B 3aLLUTHbIX
rasax 1l0COHaNOMHEHHbIMU NMOPOLLKOBbLIMY NMPOBOIOKAMU UK
NOKPbITbIMK 3neKTpoaamn. [laHHble NoAKNaaKy B HEKOTOPbIX
Cy4asix MOXHO UCMONb30BaTh A/151 CBAPKWN Nof (h/itocoM, eCnn He
CTOUT 3agava hopMmpoBaHMa 06PaTHOrO BasiMKa, a Hy>KHO NPOCTO
npefoTBpaTUTh NPOTEKaHNE XMAKOro MeTanne Yepes 3a3op. bnok
cobpaH Ha caMoknesLenca antommHneBom donbre. Nogknaaka
NMOMIHOCTBIO FOTOBA K MPUMEHEHMIO, U TPEOYETCH TONbKO CHATb
3aLUNTHBIA CMIOM C KNesaLwencs NOBEPXHOCTH.

25l

600(25x25mm)

260

—»e 18

OK Backing Rectangular 16

Bnok cepbix kKepaMnyeckmx NoaKNafok s 24 sneMeHToB

AnnHon 600 MM ¢ TpaneuenaanbHON KaHaBKO LWMPUHON 16

MM 1 rny6uHoi 1,5 MM npeaHasHaveHHbI ng hopMmpoBaHns
o6paTHOro Banunka npu ceapke B V-o6pasHyto pasaesnky
NPSAMOSIMHERHbBIX 1 KOMbLEBbIX LUBOB NMPWU 3HAYUTENbHbIX
TeNn/IoBbIX Harpy3skKax cnocobamu cBapku o6pasyoLmmMm
3HaYUTE/IbHOE KOMMYECTBO LUaka, Takux Kak CBapka B 3aLUTHbIX
rasax h/110COHamNo/IHEHHbIMU MOPOLLKOBbLIMU MPOBO/IOKAMU UK
NMOKPbITLIMU 3/1€KTPOAAMM, KOrAa 3a30p MexX/y COGpaHHbIMU
KPOMKaMW NPEBOCXOANT LMPUHY, MO3BO/IAOLLYIO CMO/b30BaTh
noaknagku OK Backing Rectangular 13. Bnok co6paH Ha
camokesLencs antoMmHneBot onbre. Nogknagka NONHOCTLIO
roToBa K NPUMEHEHWIO, N TPeByeTCs TONTIbKO CHATb 3aLUMUTHbIV Cnoi
C KNnesLwenca NoBepXHOCTHU.

- 25—

600(25x25mm)

350

16,0

—» 09
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Mapka, OnucaHue Ackus

Kpyrnble nogknagku

OK Backing Pipe 6

Brok Kpyrnbix cepbix KepaMnyeckux NoAKNaaoK ns 24 sneMeHToB
anuHoit 600 MM gnameTpoM 6 MM, NpeaHa3HavYeHHbI ans
He60MbLUNX TOMLNH, OPUEHTUPOBAHHbI B OCHOBHOM Ha CBapkKy
cnocob6ammn He 06pa3yoLLMMK LWIaKa, TaBPOBbIX COeANHEHWNI

6e3 pa3gesikm KPOMOK C HEKOTOPbIM 3a30POM, COOPaHHbI Ha
camokresuiencs antommHmeBo chonbre. Nogknagka NnoHOCTbIO
roToBa K NPUMEHEHMUIO, U TPEBYETCHA TONTbKO CHATb 3aLlUMTHbIN C10M
C Kneswencs NOBEPXHOCTH.

Oto

OK Backing Pipe 9

Bnok Kpyrnbix cepbix KepaMnM4yeCcknx NoAKNafaokK U3 24 snemMeHToB
AnvHoin 600 MM AnameTpom 9 MM, NpeAHasHaYeHHbIA ANA CBapKu
TaBPOBbIX COEAMHEHUIA C OAHO 1 ABYXCTOPOHHEN pa3aenkown
KPOMOK, @ TaKXe CTbIKOBbIX MPAMOMIMHENHbIX N KO/bLIEBbIX LLIBOB
c X-06pa3Holi pa3aenikon, OpPUEHTUPOBAHHbIN Ha CBapPKY Kak
LNakoobpasyloLWwnuMm Buaammn CBapku, Tak 1 He o6pasylowmnmm
LinaKa, CoOpaHHbI Ha caMoK/esLLencsa altoMUHNEBOW donbre.
[Noaknagka NOMHOCTBIO FOTOBA K NPUMEHEHUIO, U TpebyeTcsa
TO/IbKO CHATb 3aLUMUTHbIN CMOW C KNesaLelics NOBEPXHOCTU.

Ote

OK Backing Pipe 12

Bnok Kpyrnbix cepbix KEpaMnM4eCcknx NoOAKNaaokK n3 24 snemMeHToB
annHoi 600 MM anamMeTpoM 12 MM, NpeaHa3HaYeHHbIi Ans CBapKu
TaBPOBbIX COeAMHEHWUI C OAHO U ABYXCTOPOHHEN pa3aenkon
KPOMOK, a TakXe CTbIKOBbIX MPAMOSIMHENHbBIX U KOMbLEBbIX LUBOB
¢ X-06pa3Hoi pa3fesikon, OPpUEeHTUPOBaHHbIN Ha CBapKy Kak
Lwnakoobpasylowmmm BuaamMmm CBapku, Tak n He o6pasytowmmm
Lwnaka, Korga BeniMynHa 3asopa He No3BOISEeT UCMONb30BaTb
noaknagku OK Backing Pipe 9, co6paHHbIi Ha camoknesLieiics
antomMuHneBol onbre. Noaknagka NOMHOCTLIO FOTOBA K
MPYMEHEHMIO, N TPpebyeTCH TOIbKO CHATb 3aLUUTHbIA CNOW C
KNesLwencs noBepxHOCTU.

O

OK Backing Pipe 15

Brnok Kpyribix cepblx KepaMnM4yecknx NOAKNaaokK U3 24 snemMeHToB
annHon 600 mm gnameTtpom 15 MM, NpeaHa3HaYeHHbIN ANA CBapKu
TaBPOBbIX COEAMHEHNI C OAHO M ABYXCTOPOHHEN pa3aenkom
KPOMOK, @ TakXe CTbIKOBbIX MPAMO/IMHENHbLIX U KOMbLEBbIX LUBOB
¢ X-06pa3Hoii pa3aenkon, OpUeHTMPOBaHHbIM B OCHOBHOM Ha
CcBapKy Wnakoobpasyowmmm BuaaMnm CBapku, Korga sBenmynHa
3a30pa He No3BoNseT ncnonb3oatb nogknagkm OK Backing

Pipe 12, co6paHHbI/ Ha camoKeaLencsa antoMMHNeBo donbre.
Moaknagka NOMHOCTBIO FOTOBA K NPUMEHEHUIo, U TpebyeTcs
TO/IbKO CHATb 3aLUMUTHBbIA CMOW C KNesLleiics NoOBEPXHOCTU.

Ota

OK Backing Pipe 20

Bnok Kpyrnbix cepbix KEpaMnM4eCcKnx NOAKNaaokK U3 24 snemMeHToB
nnuHoit 600 mm gnametpom 20 MM, NpeAHa3HaYeHHbI Ans
CBapKu TaBPOBbIX COEANHEHWI C OAHO W ABYXCTOPOHHEW
pa3aenkon KPOMOK, a TakXe CTbIKOBbIX MPAMOIMHERHbIX U
KO/bLEBbIX LUBOB C X-06pa3HOM pa3aenkon, OpUEHTUPOBaHHbIV B
OCHOBHOM Ha CBapKy LL1akoobpasyoLmMMn BUaaM1 CBapku, Korga
Be/IMYMHA 3a30pa He No3BOAET UCMNO/Ib30BaTh Noaknaakm OK
Backing Pipe 15, co6paHHbIi Ha camoKneaLwencsa antoMMHNEeBOM
honbre. MNMoaknaaka NOMHOCTbIO FOTOBA K NMPUMEHEHMUIO,

1 TpebyeTcs TONbKO CHATb 3aLLMTHbIN CMON C KnesLenica
NOBEPXHOCTY.

O
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12 TpaHCI'IOpTVIpOBKa n XpaHeHne CBapo4YHbIX MaTepUuanosB.

MAKCUMAJIbHbIA CPOK XPAHEHUA

MakcnManbHbIN CPOK XPaHEHUS CBAPOYHbIX MaTepMaﬂOB,COCTaBI’IﬂeT?J rona npmycnoammcoémo,quMﬂ pekomMeHayemblX
yCﬂOBMVI XpaHeHud. o ncrtevyeHMo 3Toro cpoka, nepen npPUMeHeHneM 3TMX CBapOYHbIX MaTepmnanoB, HEOOXoAUMO
npoBOANTb KOMMJIEKC TMpPOBEPOK. [na 6onblIMHCTBA CBapOYHbIX MaTepuanioB OHU OrpaHUYMBAIOTCA BU3YyasbHOMN
OLEHKOW BHewHero Bmaa. OgHako ans paga cBapOYHbIX MaTepmanos, YbM CBOMCTBA U TUM YNaKOBKW MOTYT NPUBECTU
K HaKOMN/1eHUto B1arn B npouecce XxpaHeHud, A0/KHbI noaBepratbCA AONO/THUTETbHBbIM UCMbITAHUAM Ha COOTBETCTBUE
3a9B/IEHHbIX CBAPOYHO-TEXHOMOMMYECKUX XapakKTepuUCTUK U MexaHn4yeCckux CBOWCTB Han/JaB/€HHOro meTanna, 4to
OTpa>xeHO B COOTBETCTBYIOLWMX pasgenax TY.

OBLUME PEKOMEHAALIUA MO OBPALLEHUIO CO CBAPOYHBbIMU MATEPUATTAMU

JTio6ble cBapoyHble Matepuanbl TPEOYIOT akKypaTHOro obpalleHna ¢ HUMKU. He npukacantecb K NPOBOIOKE ro/ibiMu
pykamu, HageBanTe nepyaTtku.
OnutenbHoe Bo3genicTBMe YP-N3nyvyeHns MOXET NMPUBECTU K 06eCLBEUYMBAHUIO MHhOpMaLum Ha 3TUKeTKe. NoaTomy
n3beramTte xpaHEHUS yNakoBOK CO CBAPOYHbIMM MaTepuanamMmm B MecTax, rge Ha HUX MoXeT nonagatb YO-u3nyyeHue
WU NPAMON COMTHEYHbIN CBET.

KAYECTBO CBAPKU

MNopucTocTb 06pasyeTca 3a CHET TOro, YTO OTAE/bHbIE Fa30Bble My3biPbKM OCTAOTCH B 3aTBEPAEBAOLLEN CBAPOYHON
BaHHe. OHa MOXeT 06pa30BbIBATLCA N3-3a MN/IOXOM Fa30BOIM 3aLMThl WBaA, MOBEPXHOCTHbBIX 3arpPsA3HEHUA, TaKUX Kak
B/lara, p>XxaBunHa UM XKp, a TakXXe HeJoCTaTOYHOro KOIMYECTBa PackUCIMTENIen B OCHOBHOM MeTasse, anektpoae
WAN nNpucapgoyYHol npoBosoke. OCco60 onacHoOW hopMOl MOPUCTOCTU ABIAIOTCS YepBeobpa3Hble Mopbl, KOTOpblie
006pas3yoTCsa NpU CUIbHOM 3arpPsa3HEHNM CBapUBaEMbIX KDOMOK, @ TaKXXe Npu CBapKe 3/1EKTPOAAaMUN NN MOPOLLUKOBbIMU
NpoBO/IOKaMMK, MOrOTUBLWNMKM BOMbLLOE KONMM4YecTBO Bnaru. Ha peHtreHorpamme 4yepBeobpas3Hble MOpbl UMEoT
XapaKTepPHYIO YANMHEHHYIO hOopMYy B Buae "pbiObmx KocTovek". YepBeobpasHble Nopbl yKa3biBatloT Ha o6pal3oBaHue
60/1bLLOro KOIMYEeCTBa rasa, KoTopblii 3a4epXXMBaeTCa B KPUCTANIN3YIOWNMMCS MeTasn/ie CBapHOro LwBsa.

Bopgopoa moxeTt npoBounpoBaTb 06pa3oBaHMe TPELWMH B CBapHbIX WBax uan 3TB (30Ha TepMUYECKOro BIMAHUS).
Bopgopoa B couyeTaHuMm € OCTaTOYHbIMM PACTArMBAIOWMMM HANPSXKEHNUSAMN N YYBCTBUTE/TBHOCTBIO OTAE/bHBIX MapPOK
cTanen K pacTpecKuBaHMIO MOXET Bbi3BaTb 0Opa30BaHME XOMOOHbIX TPELMH Yepe3 HEeCKOMbKO 4aCoB WU OHEWN
nocne cBapku. BbiCOKOMpoYHble CTannm M CBapHble COeAMHEHMUS C BbICOKMM YPOBHEM OCTATOUHbIX HaMpsXeHuin
Hanbornee 4YyBCTBUTE/IbHbI K BOAOPOAHOMY pacTpeckuBaHuto. B Takux cnydaax ESAB pekomeHayeT ncrnonb3oBaTb
cnocobbl CBapkK M CBapO4Hble MaTepuanbl, obecrneymBatoLlMe HU3KUIA YPOBEHb COAEPXAHMS BOOOPOAA, a TakXe
COOTBETCTBYIOLWME MNpoueaypbl NpeaBapuUTeslbHOro nogorpesa, COOMoAeHUsa TemnepaTtypbl Mexay npoxogamu wm
TEPMUYECKON 06pabOoTKKN MOC/Ie CBaApPKMW.

BaxHO oTMeTuTb, YTO MOryT ObITb M ApyrMe 3HauyuTe/ibHble UCTOYHMKM BOAOPOAA, TaKne Kak Bnara us atmocdepsbl
WX N3 OCHOBHOrO MeTasifla, B KOTOPOM, B MpoLecce NOAroTOBKW Mog CBapKy WM Mpu 3KChyaTaumm, ocTtanochb
6onblloOe KoNnyecTBo Bogopoaa. Kpome Toro, BOOOPOA B LWOB MOXET ObITb NornagaTb C MOBEPXHOCTEN OCHOBHbIX UK
npucagoYHbIX MaTepManos, a TakXXe U3 Maces, Kpacok 1 T. 4. B npuBegeHHo Huxe Tabnuue ykasaHa OTHOCUMTelbHas
B/I@XXHOCTb BO3AyXa, MPU KOTOPOW NMPU yKa3aHHOW pa3HuLe TemMnepaTyp BO34yxa W NOBEPXHOCTM MaTepuana oyaet
06pa30BbIBaTbCA BpPeAHbli BOAAHOMW KOHAeHcaT. Hanpumep, npu OTHOCUTENBHOW BNAaXHOCTM BO34yxa B 30HEe
BbINO/IHEHMA CBAPOYHbIX paboTt 70 %, 4TOObl NPeaoTBPaTUTh KOHAEHCALMIO BlarM, OCHOBHOW MeTasnl U CBapOYHbIi
MaTtepuan He AO/MXHbl OblTb X0n0aHee, 4eM Ha 5°C TemnepaTypbl BO34yxa. DTO MOXET NPOM30ITH, KOrga 3aroToBKU
WM NpUcafoYHble MaTepuasbl MOCTYyNatoT Ha CBapKy M3 6onee Xoo04HOro Lexa, ckaga unm ¢ ynuubl.

(Tmma =T oonna) [°Cl OTHOCUTENbHasA BIAXHOCTb [%] (Tmma =T oonna) [°Cl OTHOCHTENbHasA BIAXHOCTb [%]
0 100 12 44
1 93 13 Zy
2 87 14 38
3 81 15 36
4 75 16 34
5 70 18 30
6 66 20 26
7 61 22 23
8 57 24 21
9 53 26 18
10 50 28 16
1" 48 30 14
* PasHuua mexay TemnepaTypoi usgenusa uam CBapovHoro Matepuana u TemnepaTypoi oKpyXXatoLero Bo3ayxa
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TpaHCNoOpTMPOBKa U XpaHeHUe CBapO4YHbIX MaTepu1asnosB.

[Ons npegoTBpaLleHnsa 3HaUnTEeNbHbIX KOle6aHWii YPOBHS BAXHOCTU U TeMNepaTypbl YCIOBUS XPaHEHUS OOMKHbI OblTh
Kak MOXHO 6onee ctabunbHbiMU. CTabu/bHble YCI0BUA CBOAAT K MUHMMYMY PUCK NONagaHnsa Matepuarna B TOUKY POChl,
MpW KOTOPOI MPONCXOAUT BbiNaeHne KoHAeHcaTa B/laru Ha ynakoBKax, MoOBepXHOCTU npoayKunn n 1.4. NMpu atom cneagyet
NMOMHWTb, YTO TEM/IblA BO34YX MOXET COAepXaTb 3HAUMTENIbHO 6ObLUEe BNaru, Yem xonofHbli. Hanpumep, Bo3ayx npu
Temnepatype 15°C makcMManbHO MOXeT cofepxatb Ao 13 r/ky6. M BoAbl, B TO BPEMSA KaK MakCnMaribHOe copepXaHue
Bnaru npu 25°C coctaBnsget 23,5 r/ky6. M, TO eCTb yBenndeHne coctaBnsaeT 78 %. MNo3ToMy B >XXapKux U BRaxHbIX
K/IMMATUYECKUX YC/TOBUSAX FOPa3 A0 BaxHee UCMo/1b30BaTb CNOCOoObl CBApPKU, Y KOTOPbIX CBAPOYHble MaTepuasbl MeHee
YYBCTBUTE/TbHbI K HACLILLLEHWIO B/1arOi, YeM KOrga cBapka BbINOIHAETCA B HECKO/IbKO 60/1€€ XOMOAHbIX YC/10BUSAX.

MOKPBLITbIE MMA 3JIEKTPObI

9!'IeKTpO£|,bI npomnsBoacCTBa 9CAB MOTYT NOCTAaBNATbCA B PA3/IMYHbIX BMOAX YNAKOBOK B 3aBUCMMOCTU OT TUMA U K/iacca.

KapTOHHbIe KOPOOKM, 3anakoBaHHbIE B TEPMOYCAA04HYIO M/IEHKY, He o6ecrneynBatoT Tpebyemyto repMeTUHHOCTb,
NO3TOMY BJ/lara u3 okpy»atoLen atMochepbl MOXET MPOHMKaTb BOBHYTPb YMaKOBKU U BNUTLIBATbCA B 3/1EKTPOAHOE
NnoKpbITUE.

[MnacTMKoBble MeHarnbl UMEIOT KPbILLKY U NIEHTY; Bfiara C O4eHb HU3KOW CKOPOCTBLIO MOXET NPOHMKaTb BO BHYTPb U
nornowaTsCa 3N1eKTPOAHBIMU NOKPLITUAMMN.

BakyyMHas ynakoBka VacPac™ o6ecneunmBaeT NOHYHO 3alUMTy OT Bfiaru npu ycnoBun, 4To ynakoBka He NnoBpexaeHa
(Bakyym coxpaHeH). Npu 3ToM Npokanka 3NeKTpoAoB nepen npMMeHeHnem He TpebyeTcs.

Ecnn ectb kakne-1m60 COMHEHUST OTHOCUTE/IbHO TOro, AOCTATOYHO /11 CyXOﬁ 3/1eKTPOA, rnepes ncrio/ib30BaHNeM ero
csiegyeTt MoBTOPHO MPOKA/INTb B COOTBETCTBUN C YKA3AHUAMU, NMPUBEeAEHHbBIMW HA 3TUKETKE.

YC/10BUA XPAHEHUA

Bce nokpbiTble 3N1eKTpodbl YyBCTBUTE/bHBI K HAaCbILWEHWIO Baroii. Boicokoe cogepykaHue Bflarn B NMOKPbITUM MOXET
NPUBECTU K MOPUCTOCTU, BOAOPOAHOMY PACTPECKMBAHUIO UM CHUXEHUIO CBAPOYHO-TEXHONTOMMUYECKMX XapaKTEPUCTUK.
OpaHaKo, CKOPOCTb MOroLWeHns Bfarn 6yaeT MMHMMaNbHOW Npy COGMIOAEHUN CeayroLmX KIMMaTUYeCKnx napaMeTpos
NX XPaHEHUS:

« 5-15°C npu MakcMManbHOW OTHOCUTENbHOW BriaXHoCTn 60%
 15-25°C npu MakCMManbHOM OTHOCUTENbHO BnaxHoctn 50%
« >25°C npn makcnmarnbHoOh OTHOCUTENbHOW BRaxHoCcTn 40%

[Npu 6onee HU3KMX TemnepaTypax ypoOBEHb B/IaXHOCTUM MOXHO MOAAEpPXMBaTb Ha HM3KOM YPOBHe, obecrneyvBagd
TeMnepatypy xpaHeHua He MeHee dyem Ha 10 °C Bbilwe TemnepaTtypbl OKpyxatowero Bo3sgyxa. [lpn atom nepen
BCKPbITUEM XONOAHbIX YNaKOBOK HEOOXOAMMO AaTb UM AOCTUYb TEMMNEPATYPbl OKpy>KatoLer cpefbl. [Mpn 6011ee BbICOKMNX
TemnepaTypax HW3KUN ypPOBEHb BNAXHOCTM MOXHO MOAAEPXMBaTb 3a CYET ocylleHus Bo3Ayxa. Ecnn snektpodbl
XPaHATCS MpW yKa3aHHbIX YCI0BUSX, PEKOMEHAYEMbI CPOK UX XPaHEHUS HE AO/IKEH NPEeBbIWAaTh TPpeEX NeT.

LenctBus, Heobxoanmble B C/ydyae HapyLleHns Bakyyma ynakoBkun VacPac:

« Ecnun ycnoBus xpaHeHns co6o4eHbl NpaBuibHO, CKOPOCTL NOrfioweHns snarv BHyTpu VacPac 6yaeT o4eHb HU3KOMN.
[Npu 3TOM BCerga NpoBepsnTe 31EKTPOAbI, EC/IN OHU CYXMe, NX MOXHO UCMOb30BaTh.
Ecnun ycnoBua xpaHeHUs He cobnoganmcb Un He KOHTPOIMPOBAUCh, U/UNN CBApPHOE COeaNHEHNE ABMSETCA
KPUTUYECKM BaXKHbIM, MPOKanMTe 3/1eKTpoabl nepes CBapKow.

«EcnnobnacTtb NpuMeHeHNs CBapHOr o N3aens ABMSeTCs KpUTUYEeCKM OTBETCTBEHHOM, BCerga NnoBTOPHO NpoKanmBanTe
3NeKTpoAbl Nepes NCnosib30BaHMNEM.

MPOKAJIKA

DNeKTPOoAbl C OCHOBHbBIM MOKPbLITUEM C HU3KUM COAEpP>XKaHMeM BOAOPOAa nepes UCro/ib30BaHNEM A0MXKHbI ObiTb
NnpoKaseHbl BCAKUI pas, Koraa CyLLEeCTBYOT TpeboBaHUS K MPYMEHEHMIO, CBA3aHHbIe C COAepXXaHeM BOAOPOAa B
MeTasi/ie CBapHOro wBea u/vnun pagnorpaguyeckorn CnoWHOCTLIO WBa (He Tpebyetcsa ana VacPac).

DNeKTPoAbl C KUCNO-PYTUOBLIM NOKPLITUEM A1 HEPXXABEIOLWNX CTanel, a TakKe BCe TUMbl 3/1EKTPOAOB C OCHOBHOW
o6Ma3KoM MOryT 06pa30BbIBaTb MOPbI B METas/ie CBapPHOro LWBA, €CMIN OHU XPaHUNCh B HEQOCTATOYHO CyXMX YCTOBUSX.
MpoKarsika 3TUX 3/1eKTPOAOB BOCCTAHOBUT UX NMPUIOAHOCTb K Aa/IbHENLLEMY MCMONb30BaHMIO.

DNeKTPOoAbl C PYTUNOBLIM U KUC/IbIM MOKPLITUEM A/t HUSKOY1ePOAMNCTbLIX HENEernpoBaHHbIX cTasielt 06blYHO He
TPeOytoT MOBTOPHOM CYLLKMN.

DNeKTpoAbl C LentoNo3HbIM MOKPLITUEM NPOKanMBaTb HE peKOMeHayeTCs.

DNeKTPoAbl, CEPbE3HO NOBPEXAEHHbIE Bflaroi, He MoryT ObiTb BOCCTAHOB/IEHbI MPOKAaNKoi A0 NCXOLHOMO COCTOAHMUS
N OOMXKHbI ObITb YTUIN3UPOBAHbI.

PEXXUMbI MPOKAJIKU

TemnepaTtypa 1 BpeMs NpoKasiku yKasaHbl Ha 3TUKETKE YNaKoBKMW.

TemnepaTtypa Npokasiku — 3To TemrnepaTypa HarpeBa Camux 3/1eKTPOAOB.

Bpems npokanku nsmepseTca oT MOMeHTa, KorAa Oblfia AOCTUIrHyTa YCTaHOB/IeHHasa TeMnepaTtypa npokKasnku.
He yknagbliBaiiTe 3n1eKTpoAbl B CYLUW/IbHOM NeyYn 6osiee YeM B YeTbipe C/oS.

Mpoueaypy NpoKasiku 31eKTPoaoB peKoMeHayeTCs BbINO/HATL He 6osiee Tpex pas.
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N3meHeHue uBeTa o6MasKu aneKTponos

Ecnu B npouecce XpaHeHUs 3M1eKTPOAOoB MPOM3OLLNIO U3MEHeHNe LBeta 0OMasku, X HeobxoanMo 3abpakoBaTth Mn
CBA3aTbCs Co cneunanmctamm komnanum ICAB 1 NONYyUYNTb KOHCYNbTaLMIO.

MoBpexpeHne o6mMasku

Ecnu y anekTpogoB Mpou3oWio usmyeckoe MoBpexaeHne o6Masku, CBA3aHHOE C ee OCbiMaHMeM Ha OTAe/bHbIX
yyJacTkax, TakuMu 3/1eKTPOAaMM BapUTb HE/b34, U OHU A0/IXKHbI ObiTh 3a6PaKOBaHbI.

MokpbiTble MMA snekTpopabl B yrnakoBkax VacPac

MokpbiTble MMA-anekTpodbl B ynakoBkax VacPac™ nosBonstoT 06xoantbesi 6€3 NOBTOPHOM Mpokankn, 6e3 neyeii u
neHasioB A/19 XpaHeHUs NPOKaneHHbIX 3/1EKTPOAOB.

MMA-snekTpoabl B ynakoBkax VacPac MOXHO McCrnonib3oBaTb HEMOCPEACTBEHHO M3 YNakoBKWM 6e3 Heob6XoOMMOCTH
npegBapuTeibHOM NPOKankn U BPEMEHHOIO XPaHeHUs B nevax ¢ NogorpeBoM v neHanax. [Mpn ycnoeBum coxpaHeHusa
BaKyyMa nepeg BCKPbITUEM YNAaKOBKMW, FAPAHTUPYETCHA HaIMUYME FrOTOBbIX K MPUMEHEHMIO CYXMX S/1EKTPOAOB.

Kak o6pawiatbcs ¢ ynakoskamu VacPac

YT100bI N36€XaTh MOBPEXAEHUA BaKyyMHOW (hONbIM, MPU BCKPbITUN BHELLHEN KOPOOKU HE PEKOMEHAYETCHA NO/Ib30BaThCA
HOXaMW UK APYrMMKU OCTPbIMU nNpeagMeTamn. [JepxuTe anekTpoabl BHYTPU YyNakOBKU U He BblHMMalTe N3 Hee 6onee
4yeM No OAHOMY aneKkTpoay. Ecnv anekTpoabl € NOBbILLEHHOW CTOMKOCTbIO K agcopbumnn Bnarn (LMA-TMn) Haxognnuce B
oTKpbITON ynakoBke VacPac 6onee 12 yacos (Npu 26,7°C n BnaxxHoctn 80%), Ux He06X0ANMO NPOKanTb nnn 3abpakoBaThb.

AneKkTpoabl C HU3KUM cofepXaHueM Bofgopoaa

MHormne HenerMpoBaHHbIE N HU3KO/IErMPOBAHHbIE 3/1EKTPOAbI MMEIOT Knaccudukaumo H4 nnmn H5. 310 o3Havaert, 4To
BbINOSTHAETCA TpeboBaHMe MakcumanbHoro cogepxanua 4,0 nnn 5,0 mn gudpdysnoHHoro sogopoga Ha 100 r metanna
capHoro wea. Knaccudmkauum no anddy3mMoHHOMY BOAOPOAY HE MPUMEHSIOTCS A1 HEepXaBewLwmux U Opyrux
BbICOKOIErMpOBaHHbIX 3/1eKTpoaoB. H1u3koe 3HauyeHue kracca Bogopoda MpennoyvtuTenbHee, NMOCKO/bKY CHUXaeT
pPUCK BOAOPOAHOrO pacTpecKMBaHWs, MO3BOMASAET MCMNOMb30BaTb 00nee HU3KMe TemnepaTypbl NpeaBapuTenbHOro
nogorpesa u TemnepaTypbl MeXay Npoxogamu BO BPeMS CBapKU. DTO NPUBOAUT K CHUXEHUIO sHepronotpebeHns u,
cnepoBaTteibHO, CHUXEHUIO 3aTpaT Ha paboyem MecTe.

AnekTpoabl LMA-Tuna

HekoTopble npoayKTbl MMmeT 6ykBy «R» B knaccudpukaumm no AWS. 3ITu npoaykTbl o6napatoT 60n1ee BbICOKOMN
YCTOMYMBOCTBIO K HAacCbILWEHUIO MOKPLITMEM Bfaru, Y4em anekTpoabl 6e3 mMapkupoBkn «R» B knaccudumkaumm AWS
(BnaxkHocTb He 6onee 0,4 BecoBbiX % MNocne 9 4acoB 3KCMO3MUMKM MPWU CTaHOAPTHbIX aTMOCKEPHbIX YCIOBUAX -
TeMmnepatypa 26,7°C npu oTHOCUTENbHOM BriaxHOCTMN 80 %). DneKTpoabl C MHAEKCOM «R» n3 oTKpbITO ynakoBku VacPac,
HaxoAuBLUMECH Mo BO34ENCTBMEM OTHOCUTEIBHOWM BNAXHOCThIO Bhilwe 60 % 1 Temnepatypbl Bbiwe 22°C, 4O/MKHbI ObiTh
npokaneHsbl Yyepe3 8 4acoB, a ANdA BCe ApyrMe HenernpoBaHHble U HU3KOMErMpoBaHHble 3MEKTPOAbl - Yepes 4 yaca.
ONn§a KpUTMYEeCKN onacHbIX 06BHEKTOB M UX 3KCM/lyaTaumm B CYpPOBbIX KIMMATUYECKUX YCNOBUAX, ANA NpeaoTBpaLLeHns
nonagaHWsa Bnarm B CBapHOe coefuHeHue, OObIYHOW Mpeaynpexpatolen MpakTUKON SBASETCA WCNOoNb30BaHWe
TepmoneHanos. B 3aBUCMMOCTM OT yCcn1oBuiA paboT, TMNa NOKPbLITUS U €ro M’MrpoCKOMUYHOCTU, 06/1aCTV NPUMEHEHUNS U
NMPOCTPAHCTBEHHbIX MOJSTIOXEHWIA CBApPKWN, YTOObI 06eCcneynTb BbIMONIHEHWE BCEX TPeOOoBaHW, MOXET NoTpeboBaTbCA
NOBTOPHAaA NMpokaska Yyepe3 60/1ee KOPOTKME NHTEepPBasbl BDEMEHMN.

HacbiweHue Bnaroit 06MasoK 3/1eKTPOAOB A/l CBapKU BbICOKONIErMPOBaHHbIX CTasrieil U HUKeNeBbIX CM/IaBoOB

OCHOBHOI NpO6/1EMON CANLIKOM B/1aXHbIX 3/IEKTPOAOB Ha OCHOBE ayCTEHUTHbIX HEPXABEIOLWMX CTaNeil N HUKENEBbIX
CniiaBoB ABAeTCa o6pa3oBaHme cTapToBbIx Nop. OgHaKo, cTanu heppuUTHOro n PEPPUTHO-MAPTEHCUTHOIO K/1aCCOB MOTYT
CTpagaTb OT BOAOPOAHOrO pacTpeCKUBaHUs, €CNn UCNOMb3YOTCA CIMWKOM BriaXHble 3n1ekTpoabl. Ecnv He npeBbiwaTh
6e30mnacHoe BpemMsa 3KCNo3nuUmKn, 3Ton Npobnembl MOXHO nsbexartb. [TpakTniyeckn Bce MapKn BbICOKOMErmpoBaHHbIX U
HUKeneBblX anekTpoaoB ESAB noctaBnsaet B ynakoBkax VacPac™,

GMAW/SAW MNMPOBOJIOKU CMNJIOLWWHOIo CEMEHUA, TIG NMPYTKU U JIEHTDI

CBapOoYHyto MPOBOJIOKY CM/IOLLHOMO CeYeHMa /15 OyrOBOM CBapKW NNaBALWMMCS 3/1EKTPOLOM B UHEPTHOM WM @KTUBHOM
rase, NPyTkNM ANS CBapkKuM HEMNaBALMMCSH 3/1€eKTPOAOM B WMHEPTHOM rase W MNpOBOMOKY ANA AYyroBOW CBapKW MOA
hnocom cnegyeTt XpaHUTb B CyXOM MECTE B OPUIrMHasibHOW 3amneyaTaHHOW HEMOBPEeXAEHHOW ynakoBke B TOM BuAe,
B KOTOPOM OHa nocTaBnigetca. CnegyeT nsberatb KOHTaKTa MOBEPXHOCTEN 3TUX MPOBOIOK C BOAOW Mnu Bnaron. Peub
VAET, HAaNpUMeEp, 0 A0XAE UM KOHAEHCALUNW Bfiaru Ha XonogHom npoBonoke. Bo nsbexaHne o6pa3oBaHna KOHOEHCATa,
XpaHuTE NMPOBOJIOKY B OPUIMHAIbHOWM YMakoBKe 1, MpU HEOOXO0AMMOCTH, Nepes BCKPbITUEM YNaKOBKW JaiTe NPOBOOKe
HarpeTbCs A0 TeMnepaTypbl OKpyXatolen cpedbl. Takxe cnegyet naberatb nonagaHMa Ha NOBEPXHOCTb MPOBO/IOKU
OPYrMxX BOOOPOAOCOAEPXKALLMX BELLECTB, TaKMX KaK Macso, XUP 1 pXaBuylMHa, a TakKe MHbIX BELeCTB, KOTOpble MOTYT
norsowateb Bnary. Katylwkn ¢ npoBO/IOKOW MOCTaBASAIOTCA B M1AaCTUKOBbLIX NakeTax, @ HEMO/THOCTbIO NCMONb30BaHHbIE
KaTyLWKN [O/MHKHbl CHOBa MOMELATbCs B MIAaCTMKOBLIA NakKeT A9 XPaHEeHUs, 4ToObl MpedoTBpaTuUTb 3arps3HeHue
NOBEPXHOCTM MPOBOMOKU. ECIM NMpoBOMOKa HE HaxoAUTCA B KaKOW-NMOO MblNe3alluMTON YNakKoBKE WM B 3aKPbITOM
o6opynoBaHumn, cnegyet nsberatb 3anbl/IEHHbIX 30H.

CBAPO4YHbIE MATEPUATBL. KATAOI MPOAYKUNA
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Mpytkn gna TIG (GTAW) cBapku AOMXKHbl ObiTb 3alUMLLEHbl OT MblIIM M B3BELIEHHbIX B BO3AyXe 3arpsa3HsoLLnX
yacTuL NMoc/ie U3B/eYeHNS U3 YNakoBKW. YNakoBKa A1 NPyTKoB TIG-CBapKn COCTOUT U3 XECTKOW (hnbpoBol TpyOKn
C NIaCTUKOBOW KPbILIKOW, KOTOPYD MOXHO CHOBA 3aKpblTb MOC/Ee HapyLlIeHUs repMeTUYHOCTM neHana. Tpybka ¢
NOKPbITUEM M3 MOMM3TUNEHA 0OeCneyYnBaeT O4YEeHb XOPOLLYIO 3alMTy OT Briarn. Takad ynakoBKa O4YeHb YCTOMYMBaA K
BHELIHMM MEXaHU4YeCKMM BO3AENCTBUAM 1 yA0oOHa ANA NPUMEHEHUS.

YnakoBka GyxTbl C MpoBosiokoit Marathon Pac™ pgna gyroBow cBapku MAaBsLMMCS 3M1E€KTPOAOM B MHEPTHOM WUAU
aKTMBHOM rase npegHasHadeHa gs 6bICTPOro n ahHEKTUBHOIO NCMOMNb30BAHUSA U, MPY HEOOXOANMOCTU, Aa/TbHENLLEN
ee yaobHol nepepaboTkn. Bnaronornaiwatoriaa 6ymara BHyTpU Kaxaoro 6apabaHa 1 NfieHKa BOKPYr KaX4oro nogaoHa
3alMLLaloT NPOBOJIOKY OT BAarv npu TPaHCMOPTUPOBKE U XpaHeHuu. Nocne nofHOro MCnonb3oBaHWUS MPOBOSIOKM
NPOCTO yAanuTe NoAbEMHbIE PEMHU U3 BOCbMUIPaHHOro 6apabaHa 1 NOMHOCTbLIO C/IOXKUTE YNaKoBKY 415 AasbHEerLero
ee yao6HOro XxpaHeH1s 1 3KOHOMUN MecTa A0 TOrO MOMEHTa OTNpaBKM B nepepaboTky. Takxe obpaTtute BHUMaHUE, YTO
Marathon Pac 3awwumiiaeT cBapoYHyO NMPOBOIOKY OT 3arpA3HeHus.

PekomeHayeMblie ycnoBus XpaHEHWsA O/ BCEX MPOBOJIOK CM/IOWHOMO CEeYeHUs U NeHT B OPUrMHANbHONM ynakKoBKe:
Temnepartypa 15-36°C npu oTHoCUTENbHaA BNaxHOCTU He Bbiwe 60 %. MNpn XxpaHeHnn He NoaBepramnTe CBaApPOYHYO
NPOBOJIOKY BO3AENCTBUIO MPSAMbIX CO/THEYHbIX y4Yeit. M36erante NpaMoro KoHTakta CBapoO4YHOW NPOBOJIOKM C IFOMbIMU
NN FPA3HBIMU PYKaMU.

ANMTOMUHUEBDIE NMPOBOJ1IOKU

ATMOCepHble YC/IOBUSA OKasblBAlOT BMAHME Ha KadyecTBo cBapku. Bnara (H,O) ABnsetcs OCHOBHbIM MCTOYHMKOM
Bogopopaa. lNog Bo3gelicTBMEM BbICOKOW TemnepaTtypbl AyrM BoAa pas/faraeTcs, M aToMbl BOOOPOAA MOryT CTaTb
MPUYMHOM MOPUCTOCTWN HaM/IaBNEHHOrO MeTanna. AIOMUHUIA, KOTOPbIA HEOQHOKPATHO KOHTaKTMPOBAs C Bflaron, MOXET,
B KOHEYHOM WTOre, OKa3aTbCsi MOKPLITEIM TMAPOKCUAOM antomMuHns Al(OH),.

KoHgeHcaT Bnaru, npucyTCcTByloLEed BO BpeMs CBapkKM Ha MOBEPXHOCTM CBAapWUBAEMOro WU3Aenus uam CBapO4YHOro
mMaTepuarna, MOXeT CTaTb UCTOYHMKOM CNeayloLmx ABYX Npo6iem:

« MNopucTtocTb WBa, Bbi3blBaeMas BOAOPOAOM, 0OPa3yloWNMCA Npu Pas/fioxXeHUn BOAbl UM FMAPOKCMAA altoMUHUA
Al(OH),, koTopble MOTYT HAXOAWUTLCA Ha MOBEPXHOCTU MeTasIa.

- CnpoBouvpoBaTb nonaaaHve okcnaos antoMuHmns AlLO,, HAXOAALLMXCA Ha MOBEPXHOCTU MeTajifa, B CBAPHOM LLOB.
O4yeHb BaXHO 4TOObI B MPOM3BOACTBEHHbIX MOMELLUEHUNAX, rae MPOU3BOAUTLCA CBapka W3genuii U3 antoMuHus,
TeMnepatypa MeTansia M OKpyXalolwero Bo3gyxa OblM MAEHTUYHbI, OCOOEHHO B YC/IOBUSX BbICOKOW BAXHOCTU.
TemnepaTtypa cBapO4HbIX MAaTEPMANOB N CBapPUBAEMbIX 3arOTOBOK B 06A3aTe/IbHOM NOpsiAKe A0KHA OblTb BblpaBHEHA C
TeMnepaTypon Bo34yxa Ha CBapoyYHOM NoCTy. ECnn npncagoyHbln MaTepuan XpaHUACca B XO/104HbIX YC1I0BUSX, BCKPbIBaTb
YyMakoBKY MOXHO TO/IbKO MO UCTeYEHUM 24 4aCOB ero BbIAEPXKN B 30HE NpoBeaeHna paboT. Nepen cBapKoii OCHOBHOM
MeTan AO/MKEH ObiTb OYMLLEH OT 3arpsi3HEHU, @ CBaApMBAaEMble KPOMKWM 3a4ulleHbl OT OKUC/IOB HepXXaBerLWnMmn
weTtkamn. DCAB pekoMeHayeT TpaBuUTb U3Aenna B Cabbix Lenovax n 06e3xmpmBaTtb TEXHUYECKMMU COCTaBaMu, He
06pa3yoLnMmn BpeaHbIX coegMHeHnn Npu ceapke. CBapLUMK AOMKEH NPOoTepeTb cobMpaemMble KPOMKIN YNCTOM TPAMKOIA,
CMOYEHHOW B pacTBOpUTENEe, N3roTOB/IEHHOM Ha OCHOBE JIEMKMX YrneBoaopoaoB. Bce noBepxHOCTU nocne npoTupKu
[O/MKHbI ObITb MAEaNbHO CYyXnMM.

JIEHTbI

CBapLmKn-onepaTopbl 4O/MKHbI COAEPXaTb NIEHTbI B YACTOTE M MaKCUMasibHO 3allyMLLaTbh €€ OT BHELLUHUX BO3AENCTBUIA.
70 BKOYaeT B cebs Hagnexallee OepexHoe xpaHeHne n obpalleHuMe CO BCEMWU CKMaACKMMKW 3anacamMmm ans
npeanoTBpaLleHns 3arpa3HEHNs MOBEPXHOCTU MblfIblO M OPraHNYeCcKnUMM BeLecTBaMm, B TOM YMUC/IE XXMPOM C KOXMU.

MOPOLLKOBbBIE NMPOBOJIOKUA

[NopoLlwKoBblIE MNPOBOMIOKM AOMKHbI XPAaHUTbCA B 3aKPbITbIX HEMOBPEXAEHHbIX OPUrMHAaMbHbIX YynakoBkax. WX
NMoBpeXAEHME MOXET Bbl3BaTb CEPbE3HOEe COKpalleHNe Cpoka rogHOCTU CBapO4HbIX MaTepuanoB. Bpema xpaHeHusa
HaAo CTPEMUTLCH MUHUMM3NPOBATL 3@ CHET YCKOPEHNS 060poTa ckaaa.

C 1ex nop, Kak KOMMOHEHTbI MOpPOLUKAa CTasv 3almilatb OT BO3OAENCTBMA aTMOCdepbl cneumanbHbiMM 060/104KaMu,
HenernpoBaHHble UM HU3KOMErMpoBaHHbIE MOPOLUKOBLIE MPOBOMIOKM CTa/lM 3HAUYUTENIbHO Mef/IEHHee HacCbIWaTbCA
Bnaroi. Ctporas npouegypa KOHTPONS KadecTBa rapaHTMpyeT MUHMMasbHOE copepXXaHwe Briarn B MOPOLUKOBbIX
npoBosiokax npomnsesoactea SCAB, HaCKOMbKO 3TO MOryT MO3BO/INTb NMPOU3BOACTBEHHbIE YCTOBUS.

MNopaepXuBaTb STOT HU3KMIA YPOBEHb B/1ary B MOPOLLKOBbIX MPOBOIOKaX HEOOXOANMO 3a cHeT cobntogeHns TpeboBaHui
Mo yCMIOBUSAM UX XpaHeHus — temnepaTtypa 15—-36°C 1 oTHoCuTenbHada BaxHoCTb MeHee 60 %. Nnoxue ycnoBus xpaHeHna
MOIMyT YXYALUUTb 3asB/IEHHbIE CBOWCTBA MPOBOJ/IOK M COKPATUTb CPOK MX XPaHeHUs. HecooTBEeTCTBylOWME YCIO0BUA
XPaHEHNS MOTYT NMPUBECTU K MOABMNEHMIO PXXaBUMHbI HA MOBEPXHOCTU UMM ee 3arpsi3HEHMIO 40 TaKOW CTEMEHMU, YTO 3TO
oTpuuaTesIbHO CKaXeTCs Ha CTabubHOCTM Nogade u ypoBHe Anddy3MOHHOro Bogopoaa.

HepxaBetolwme n HMKeneBble MOPOLLKOBbIE MPOBO/IOKN 60M1€e YyBCTBUTE bHbI K HACbILLEHWNIO BNaroi. [1oaTomy gaHHble
NPOBO/IOKM 06A3aTeNbHO YNaKoBbIBAOTCA B BaKyyMHble YNaKOBKM C 3aLLMTON U3 antoMnHmMeBon onbru. TpeboBaHus
MO YCNOBUAM WX XPaAHEHUSA aHa/loOruM4yHbl HENIErMpoBaHHbIM W HU3KO/ErMpOBaHHbLIM MPOBO/IOKaM. [TOpOLWKOBbLIM
NPOBOMIOKaM [/19 HEpXXaBewLWnx ctanen tpebyercs yaendartb ocoboe BHUMaHME. [pOBOMOKY He peKoMeHayeTcH
OCTaBNATb B CBAPOYHbIX annapartax Uiy BHe CKNaACKMX MOMELLEHN Ha ANNTENbHOE BPeMS, 0COOEHHO Ha HOUb, Tak Kak
KOHOEHCaLUMs BNarn 3 Bo3ayxa MoXeT NpMBeCTU K ObICTPOIi ee nopye. Bcerga nomellante NnpoBO/IOKY B OPUrMHaIbHYO
YyMakoBKY M BO3BpaLlalTe ee B MecTa XpaHeHUs C KOHTPOIMPYEMbIMU YC/TOBUSIMMU.
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12 TpaHCI'IOpTVIpOBKa n XpaHeHne CBapo4YHbIX MaTepUuanosB.

Ecnn npoBonoka octaBanacb Ha 060pPyAOBaHUN B TEYEHNE OIUTENBHOIO Nepruoaa BPEMEHU, PEKOMEHAYETCHA CHATb MO
KpaliHel Mepe OaunH CNOWN, YTOObIl yAanuTb CaMble 3HAUYUTEbHbIE OKUCNIEHNUS UM 3arpA3HEHUS NOBEPXHOCTU. [nsa Bcex
NMOPOLLKOBbLIX MPOBO/IOK cCnegyeT obeperaTtb OT NPAMOro KOHTakTa C BO4OW Unu Bnaroi. Peub nget, HanpuMep, o goxae
WKW KOHOEHCaUMM BNarn Ha Xxono4HOM NOBEPXHOCTM MpoBooKe. Bo nabexxaHne o6pasoBaHma KOHAEHcaTa Heo6XxoaMMO
KOHTPO/IMPOBaTb OTHOCUTE/BHYIO BMIAXXHOCTb WU Temneparypy, Npyv 3TOM TeMnepaTypa He JO/KHa ONyCKaTbCs HUXKE TOUKMN
pPOChbI (CM. 3HaYEHUA B BblLLeykKa3aHHOM B Tabnuue).

Takxe cnegyeT nsberatb NonagaHns Ha NMOBEPXHOCTb MPOBO/IOKU APYrMX BOAOPOAOCOAEPXKALLMX BELLECTB, TAKNX KaK
Mac/o, XUpP 1 p>XXaBYMHa, UM BELLECTB, KOTOPbIE MOIyT NOr/fiowaTtb BAary.

UcnopueHHas npogykuus

MNopolukoBasi NPOBO/IOKa CO CriefaMu p)KaBUnHbI, a TakXXe NPOBOJI0Ka, KOTopada NocTpafana oT CeEpbe3HOro BO3AencTBmsA
BOAbI 1 BNarn nnv nogeepranacb BO3AENCTBMIO aTMOCepbl B TEYEHNE A/IUTENBHOIO Nepmnoaa BPEMEHU, He MOXET ObITb
BO3BpallleHa B CBOe NnepBoHa4valbHOM COCTOAHME U JO/MKHa ObITb YTUNM3MpPOBaHa.

Kepamuueckune nogknagku

Kepamunueckne nogknagkn ESAB gnsa hopmMmpoBaHus KOPHSA LIBaA HE OKa3bIBaKOT OTPULATENBHOIO BAIMSHUA Ha COCTaB U
MexaHn4Yeckune CBOMCTBa HannaBneHHoro metanna. OHM Cyxme 1 He NornoLwatoT Bnary, 6/1arogaps 4Yemy He okasblBatoT
BNUSIHUA Ha XapaKTePUCTUKM MeTas/a, HarnaaBageMOro NOPOLLKOBbLIMU MPOBO/IOKaMU C HU3KUM COAepXXaHneM Bogopoaa.

®J1OChl AN9 AYTOBOW CBAPKU U JIEHTOYHOW HATMJIABKMU

B arnomepupoBaHHbIx hrtocax ESAB cogepxxaHne Bnarn rapaHTMpyeTcs TONIbKO HEMOCPEACTBEHHO NOC/1€ MPOM3BOACTBA
Ha 3aBoAe. DTO COAEPXKAHME BNarn KOHTPOMMPYETCs BHYTPEHHMMU cneundukaumamm ESAB. MNepepn TpaHCNOPTUPOBKOM
Kaxabli MOAAOH C MelKaMn obmMaTbiBaeTCsA TEPMOYCaAO04YHONM M/IEHKON. DTa Mepa NpPeaoCTOPOXHOCTU NMPUMEHSAETCA
ONA TOro, 4ToObl Kak MOXHO AOfblUe NMoAAepXMBaTb 3aBOACKOW YPOBEHb BaXHOCTU. POC HMKOrga He LOJ/IKeH
noaBepraTbCs BO34ENCTBUIO Baru, HaNnpmMMep 40OXAa UK CHera.

XpaHeHue

« HeBCKpbITble ynakoBKK € /IFOCOM AO/KHbI XPaHUTBCS B cefyowmnx ycnosuax: Temnepatypa 20°+10°C npu
MWHMMaIbHO BO3MOXHOW OTHOCUTEIBHOW BNAXHOCTU, HO He 6onee 60%

« Ontockl He QOMKHbBI XpaHUTbCs 6onee 3 neT (kpome ynakoBok BlockPac).

- ®ntockl, nocTaBnsgemble B ynakoBkax BlockPac™ — antommHneBbIx ynakoBkax no 25 kr nan ynakoskax BigBag, a Takxe
B CTa/lbHbIX Begpax no 25 Kr, MOryT XpaHUTbCSA B CYPOBbIX KTMMATUYECKNX YCNOBUAX, MOCKO/bKY YNakOBKa 3almiiaeT
hNtoC OT NPOHNKHOBEHMA Baru, Noka oHa He BCKPbITa U He NoBpeXaeHa.

« YT0ObI KNMEHTbI MOI/IM UCNOMBb30BaTh hIOCkl 6e3 NpeaBapuUTENbHON CyLLIKK, ynakoBka BigBag ESAB cHabxeHa
asItoMUHMEBBIM BKaAbILWEM, HAAEXHO 3alumLLatowmnm gioc oT BAarm gaxke B CypPOBbIX KIMMaTUUYECKNX YCNOBUSX,
HanNpuMep B 3KBaTOpMasbHbIX LWMPOTaX.

« ®nockl B ynakoBkax BlockPac nmetot HeorpaHnyeHHbI CPOK FOAHOCTU MPU YCI0BUMW, YTO MN/IEHKA He NOBpeXaeHa
(Mpv aTOM MHOPMaLNS Ha STUKETKE MOXET ObITb YCTapeBLUEN N3-3a BO3MOXHbIX U3MEHEHWNI B KNacCumnkaumax nnm
OOHOBMEHMS CTaHAAPTOB Ha CBApPOYHble MeTas bl).

Mcnonb3oBaHue chnroca

« [pn npaBuAbHOM 06paLleHnmn 1 xpaHeHun patocbl ESAB 06bI4HO MOXHO NCMONb30BaTh CPa3y U3 3aBOACKON YMaKOBKMU.

« [pn cBapke n3genuin gas TaXenblX UM onacHbIX YCAOBUIA 3KCMlyataumm, B COOTBETCTBUN C MPOU3BOACTBEHHOMN
TEXHOTOMMYECKOM KapToW, Uim ecnun oitoC KakMm-To 06pas3oM BNuTan BAary, PEKOMeHAyeTCa MOBTOPHAA CyLlKa
dtoca.

Mpokanka

« [MoBTOpHasa CylKa AO/MKHA BbIMOMHATLCA NMpu cneaytowmx ycnosusax: npu temnepatype 300°t25°C B teueHne
NpPUMEpPHO 2—4 4acos.

« [NoBTOpHa4a CyLlKa AOMKHA BbINOMHATECA MO0 Ha 06opyAoBaHMK, o6ecneynBatoLLmMM nepemeluBaHme datoca ans
ob6ner4yeHnsa ncnapeHuns Baaru, NMOo B neyax ¢ Herny6oknumMu nogaoHamMm nNpu BblCcoTe cioqa hatoca He 6onee 5 cm.

« Ecniv cBapo4Hble paboThl HA @BTOMATMYECKOM 060PYAOBaHNN C He3aLWMLWEeHHbIMU (htoCoBbIMUM ByHKepamu 6yayT
ocTaHaBnMBaTbCA 60/1€ee YeM Ha 8 HacoB, PEKOMEHOYETCHA OMOPOXHATbL CMCTEMY noAayun ioca U NnepeMecTnTb
OCTaTKM B CyLUW/IbHbIN WKag niv paocoBbli ByHKEpP C NOAONPEBOM M XpaHUTb Npu TemnepaTtype 150°+25°C.

« Onioc, OCTaBLUMIACA B YNaKoBKe MOC/e ee BCKPbITUS, TakxXe [O/MKEH Aanblue XpaHuTbca npu Temnepatype 150°+25°C.

« Ecnv npokaneHHblin htoc cpasy He NPUMEHSETCS, ero HEOO6XOAMMO XPaHUTb A0 MOMEHTa UCMOb30BaHNA Npun
Temnepatype 150°+25°C.

Peuupkynauua

- Bo3gyx, ucnonb3syemblii B cucTeMax peumpKynaumm garoca, 4O/mMKeH ObiTb OCYLUEH U HE coaepXXaTb Macna.

« B cuctemy peunpkynaunm Heo6xogMmMo nNepruoanyeckn AocChbinarb HOBbIN OHOC U3 pacyeTa OAHa YaCTb HOBOIO Ha TpU
4YacTn peLnpKYIMPYEMOro.

- VIHopoaHble BelecTBa, Takie Kak Lak UM okanuHa, AO/MKHbI OTAENATLCA OT htoca, HanpuMep 3a cYeT ero
npocenBaHua.
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13 AncaBuUTHbIN yKasaTenb

Coreshield 11 27 EWAC O 570 150 OK AristoRod 13.26 42
Coreshield 71T-8 OS 45 EWAC O 630 152 OK AristoRod 38 Zn 25
Coreshield 81T-8Ni2 45 EWAC O 964 147 OK Autrod 12.51 22
Coreweld Prime MC4 H4 27 EWAC O 6320 150 OK Autrod 12.64 24
CP GW 068 106 EWAC O 6436 151 OK Autrod 430LNb 70
CP GW 069 107 EWAC Pierce 157 OK Backing Concave 6 159
Cryo-Shield 308L o1 EWAC Pyrocarb 077 142 OK Backing Concave 10 159
Cryo-Shield 625 15 EWAC S-420 SR 153 OK Backing Concave 13 159
CutSkill 157 EWAC S-537 HH 153 OK Backing Concave 16 159
Dual Shield 46C 31 EWAC S-834 SR 153 OK Backing Pipe 6 161
Dual Shield Il 62 Plus 46 EWAC ST 202 NT 105 OK Backing Pipe 9 161
Dual Shield 7100SRM 29 EWAC ST 208 SLP 69 OK Backing Pipe 12 161
Dual Shield 8000-B2 58 EWAC ST 210 66 OK Backing Pipe 15 161
Dual Shield 9000-B3 58 EWAC ST 278 106 OK Backing Pipe 20 161
Dual Shield II 110 47 EWAC UltraJoint 3333 107 OK Backing Rectangular 13 160
Dual Shield Prime 71LT H4 30 Exaton 21.13.3.L 102 OK Backing Rectangular 16 160
Dual Shield Prime 81Ni1M H4 46 Exaton 24.13.LNb 102 OK Band 308L 101
ESAB 98 40 FILARC PZ6113 29 OK Band 309L 101
ESAB 120 4 Nanocarb 110 143 OK Band 309L ESW 101
ESAB 304B 62 Nanocarb N111 SS 143 OK Band 309LMo ESW 102
ESAB 309LC 68 NickelRod M Ni-1 108 OK Band 309LNb ESW 101
ESAB 309LMo 68 NickelRod M NiCr-3 109 OK Band 316L 101
ESAB 316B 64 NickelRod M NiCrMo-3 10 OK Band 347 101
EWAC 001P 154 NickelRod M NiCrMo-4 m OK Flux 10.05A 103
EWAC 002 P 154 NickelRod M NiCrMo-10 m OK Flux 10.10A 104
EWAC 003 P 154 NickelRod M NiCu-7 108 OK Flux 10.62P 33,49,59
EWAC 004 P 154 NickelRod S NiCr-3 16 OK Flux 10.71M 35,50
EWAC BR 516 156 NickelRod S NiCrMo-3 16 OK Flux 10.71P 34,50
EWAC BR 545 156 NickelRod S NiCrMo-4 16 OK Flux 10.74 36, 51
EWAC BR 585 156 NickelRod T Ni-1 12 OK Flux 10.77 37,51
EWAC BR 590 156 NickelRod T NiCr-3 12 OK Flux 10.81P 38,52, 60
EWAC BR 590 Flux 156 NickelRod T NiCrMo-3 13 OK Flux 10.93P 100, 116
EWAC Bronz 6028 130 NickelRod T NiCrMo-4 13 OK Tigrod 13.16 A 56
EWAC BU 101 136 NickelRod T NiCrMo-10 14 OK Tigrod 13.17 A 56
EWAC BU 102 137 NickelRod T NiCrMo-13 14 OK Tigrod 18.22A 127
EWAC BU 103 138 NickelRod T NiCu-7 12 OK Tigrod 4043 125
EWAC BU 104 138 OK 46.00P 16 OK Tigrod 4047 125
EWAC BU 105 143 OK 48.04P 19 OK Tigrod 5183 126
EWAC BU 107 144 OK 48.08L 39 OK Tigrod 5356 126
EWAC BU 108 144 OK 53.70 20 OK Tigrod 5554 126
EWAC CI 407 18 OK 55.00P 21 PW 8016 40
EWAC Cl 421 19 OK 61.30P 61 PW 8018 40
EWAC Cl 422 18 OK 61.63 61 Shield-Bright 308L 90
EWAC CI 423 19 OK 61.80 62 Shield-Bright 308L X-tra 91
EWAC CP BF 024 136 OK 63.63 63 Shield-Bright 309L 96
EWAC CP ET 071 140 OK 67.45 67 Shield-Bright 309L X-tra 96
EWAC CP ET 072 143 OK 67.63 67 Shield-Bright 316L 92
EWAC CP HFD 010 136 OK 67.78 68 Shield-Bright 347 91
EWAC Cu 630 130 OK 73.68L 39 Shield-Bright 410NiMo 89
EWAC Drill Shield 156 OK 74.46L 53 Shield-Bright 2209 94
EWAC G 13Cr 147 OK 74.70 40 Shield-Bright 2594 95
EWAC GougeTec 157 OK 74.86P 4 SpeciAlloy B 25.10.4.L 103
EWAC HF 001 138 OK 76.18L 53 SpeciAlloy B 25.22.2.LMn 102
EWAC HF 002 139 OK 76.28L 54 SpeciAlloy B Ni60 17
EWAC HF 003 140 OK 76.35P 54 SpeciAlloy B Ni72HP 17
EWAC HF 004 140 OK 75.75P 4 SpeciAlloy M 25.10.4.L 77
EWAC HF 005 142 OK AlumaRod 18.22 124 SpeciAlloy S 25.10.4.L 99
EWAC HF 006 137 OK AlumaRod 1070 121 SpeciAlloy S 25.22.2.LMn 99
EWAC O 52B 146 OK AlumaRod 4043 121 SpeciAlloy T 25.10.4.L 85
EWAC O 512 152 OK AlumaRod 4047 122 SpeciAlloy T 25.22.2.LMn 84
EWAC O 516 152 OK AlumaRod 5183 123 TERRA CI 94 120
EWAC O 517 150 OK AlumaRod 5356 123 Tigrod 1070 125
EWAC O 521 149 OK AlumaRod 5554 122 Tribo Tuff 6517 139
EWAC O 540 148 OK AristoRod 12.50 23 Tungsten Pure 158
EWAC O 546 150 OK AristoRod 12.63 25 Tungsten WC20 158
EWAC O 564 149 OK AristoRod 13.12 A 55 Tungsten WL15 158
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Tungsten WT20
Unir DS GI-5
Weld 71T-1

Weld 500-PL
Weld B 317L
Weld B NiCr-3
Weld B NiCrMo-3
Weld CF 55
Weld CF 70S-6
Weld CF 79
Weld CF 80S-B6
Weld CF 80S-Nit1
Weld CF 80S-Ni2
Weld CF 89
Weld CF 90S-B3Si
Weld CF 90S-G
Weld EA2

Weld EB2

Weld EB3

Weld EF3

Weld EG-2

Weld EH12K
Weld EH14

Weld EM12K
Weld ENi1K
Weld ENi2

Weld ENi3

Weld G3Si1
Weld G-13Cr
Weld G-102
Weld G-105
Weld G-965
Weld M 307Si
Weld M 308L
Weld M 308LSi
Weld M 309L
Weld M 309LSi
Weld M 310
Weld M 316LSi
Weld M 318
Weld M 347
Weld M 385
Weld M 410NiMo
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158
120

28

155
102

17
17
42
24
43
55
42
42
43
55
43

48, 59

59
59
48
48
32
32
32
48
48
48
22
147
146
146
148
79
72
72
80
80
78
74
75
73
75
71

Weld M 630
Weld M 2209
Weld M Cu
Weld M CuAl-A1
Weld M CuMnNiAl
Weld M CuNi
Weld M CuSi-A
Weld O-100
Weld O-100HD
Weld PL-Co06
Weld PL-Ni40
Weld PL-Ni50
Weld PL-Ni60O
Weld PO-Ni20
Weld S 308L
Weld S 309L
Weld S 309LMo
Weld S 310
Weld S 316L
Weld S 318
Weld S 347
Weld S 385
Weld S 2209
Weld T 80S-B2V
Weld T 80S-B6
Weld T 80S-B8
Weld T 90S-B91
Weld T 80S-Ni1
Weld T 80S-Ni2
Weld T 308H
Weld T 308L
Weld T 308LSi
Weld T 309L
Weld T 309LSi
Weld T 310
Weld T 316L
Weld T 316LSi
Weld T 318
Weld T 347
Weld T 347Si
Weld T 385
Weld T 630
Weld T 2133MnNb

71
76
131

132

132

133
131
151
151

155

155

155

155

154
98
99

100
99
98
98
98
98
99
56
56
57
57
44
44
86

81
82
88
88
86
83
83
83
82
82
84

81
86

Weld T 2209
Weld T 2535Nb
Weld T 3545Nb
Weld T Co-06
Weld T CuNi
Weld T R308L
Weld T R309L
Weld T R316L
Weld T R347
Weld T Ti1
Weld T Ti2
Weld T W4Si1
ZuperFab E2209-17
ZuperFab E2594-16
AHO-21

Bynat-1

MP-3

MTI-01K
MTI-02
MTI-03

03/1-6

03/1-8

03C-12

OK 48P

OK IMPO 51C
OK IMPO 71
CB-08r2c
T-590

TMY-21Y
YOHWWN 13/45

YOHWWN 13/55 (aToMHbI€)
YOHWW 13/55 (MocToBbI€)

a
>.
[vs]

85
87
87
145
134
93
97
93
93
135
135
26
65
65
16
139
15
20
20
39
66, 67
61
15
19
23
28
22
141
17
17
19
18

YOHWW 13/55 (o6LieTexHnYeckne) 18

YOHWW 13/55P
-1

Lin-20

Lin-39

Lly-5
SA-395/9

SA 400/10T
SA 400/10¥

18
62
54
53

17
69
63
63
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3ak/o4veHue.

HecmoTps Ha TO, YUTO B J@HHOM CMpPaBOYHUKE Mbl MOMbITa/IMCb OXBaTUTb MakKCMMasbHO BO3MOXHOE KOIMYECTBO 3adad,
C KOTOPbIMU MPUXOAUTBCHA CTa/IKMBATbCS B 3TOW XW3HW, BKIOYUTb B HEro BCIO HOMEHK/IaTypy CBapO4YHbIX MaTepuasnos,
BblNyCkKaeMmbIx Ha 3aBogax komnaHuin DCAB, gocTynHbIX Ansg POCCMIACKOro pbiHKa, He NpeacTaBaseTcs BO3MOXHbIM. Ecnun
Bbl He CMOrNM nogo6paTb Matepunarn, Hanbosee NoAHO OTBEYalOLWMA BalLMM TpeboBaHUAM, o6patuTtech B 6mxaniwnii opuc
komnaHum 2CAB nnn Hawemy ouumanbHOMy ANCTPUOBIOTOPY. BO3MOXHO, MHTEpPECYIOWMNn BaC CBApPOYHbIN MaTtepman He
BOLLE/ B MepeYeHb NpoayKunK, NpeacTaBeHHbli B JaHHOM KaTanore.

Kpome TOro, komnanma 2CAB ygenset 60/blloe BHMMaHMe ToOMy, YTOObl NOTPEOUTENN He MPOCTO UCMOMb30BaNN B CBOEN
paboTe NPoAyKLUMIO Hallel KOMMaHUW, HO M YeTKO NPeACTaBAaAInN BCE HIOAHChl, C KOTOPbIMU UM NPEACTOUT CTONTKHYTbCS
npu BbIMNOMIHEHMM UX 3agad. Bam cMoryT okasaTtb KBanMpuUMpOBaHHYHO BCECTOPOHHIO MOAAEPXKKY HalUW COTPYOHWUKM,
OTBevalolme 3a onpeaesieHHble HanpaB/leHNsa B NPOMbILWNEHHOCTU. Ha caiite www.esab.ru Bbl CMOXeTe HalTN KOHTaKThI
HaLIMX PErnoHanbHbIX OOMCOB, a TakXXe KOHTaKTbl omumnanbHbix guctpnobtotopos DCAB.

MupoBoi nuaep B o60pyaoBaHUM U TEXHONIOMUSIX MO CBapKe U pes3Ke.

Komnanusa ESAB paboTtaeT Ha nepeaoBoOi NMMHMM B 061aCTn TEXHONOIMNIA CBApKKU U pe3kn meTanna. bonee uem 120-netHuii
OMbIT U MOCTOAHHOE YCOBEPLLUEHCTBOBAHWE MPOAYKLUNN U TEXHOMOMMI NO3BONAET HAM UOTN B HOT'Y C TEXHUYECKUM MPOrpeccom
B Ka>XAOM HanpaB/eHN1, KOTOPbIM 3aHMMaeTcs komnaHus ESAB.

CTaHﬂaprl Ka4yecTtBa U aKo/1iorm4eckne HopmMaTuBbl

Tpu KNOYEBLIX MOMEHTA B AEATENbHOCTM KOMMAAHWKN: KA4yecTBO, 3Konornus n 6esonacHoctb. ESAB aBngeTca ogHon 13
HEMHOIMMX KOMMaHWi B MuUpe, NpPoAyKuMsa KOTopon oTBedvaeT crtaHgaptam ISO14001 n OHSAS 18001 B 4wactm cuctem
3KO/IOMMYECKOro MEHEAXMEHTA, a TakxXe B 06/1acCTu ynpaB/ieHNA OXpPaHol 340POBbs 1 6€30MacHOCTLIO NepcoHana.

C TO4kM 3peHns ESAB kauyeCTBO — 3TO HEMPEPbIBHO Pa3BMBAOLMNCA MPOLIECC, KOTOPbIA ABMSETCA CyTbio Hallero
NPON3BOACTBA B MeXAyHapoaHOM maclitabe. [Npon3BoOACTBEHHbIE MOLLHOCTM BO MHOIMMX CTpaHax Mupa, pernoHasibHble
ohunChl 1 LWIMPOKasa ceTb ANCTPUOBIOTOPOB FapPaHTUPYIOT HaLLWM K/TIMEHTaM BbICOKOE KaueCcTBO M akcnepTnsy ESAB B o6nactu
MPOM3BOACTBA MaTepUanoB U TEXHOOIUIA.
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