
















































































































KoA XapaKTepHCTHKH T1o1n 3all.\HTHbiM 
ceapKio1 ra3 

Pyn11n, MeAfleHHO 
R 3aTsepAeBafOLl.lllllli 

wnaK 0AIIIH 111n111 

PyTIIIn, 6biCTpo 
MHOrO 

p 3aTsepAeBafOLl.lllllli 
npOXOAOB Tpe6yeTcH 

wnaK 
B 0CHOBHOi1 

M MeTannw-leCKIIIIIi 
nopowoK 

v OcHOBHolli/ cpTOP111Abl 0AIIIH 
111n111 PYTII1n npOXOA 

0CHOBHOiii/qnop111Abl 

w MeAneHHO 3a- _ 
TBepAeBafOLl.lll1111 0AIIIH 111n111 
wnaK MHOrO 

He Tpe6yeTeH 

OeHOBHOIIi/ cpTOpiiiAbl npOXOAOB 
y 6biCTpo3aTsepAe 

saf0Ll.lll1 11i wnaK 

z ,Qpyr111e BIIIAbl 

0 3all.IIIITHbllli ra3 

e 3all.IIIITHblil ra3 KoA 06ooHa"'eHIIIe 

1 Bee nono>KeHII1H 

KoA 2 Bee nono>KeHII1H KpOMe 

sePTIIIKanbHOro cseoxv-BHIII3 
CMec111 ra3o8 (ra3bl o6o3Ha4eHbl 3 CTbiK B HIII>KHeM nono>KeHi/1111 111 yrno 

M KaK M2 8 EN 439 KpoMe He) noBO Iii, rop11130HTanbHbllli yrnosolli 

4 IOPII130HTan bHbllli CTbiK 111 vrnosolli 

C02 (Ia 3bl o6o3Ha4eHbl KaK Cl 8 
c EN 439) 

5 csepxy-BHIII3 111 Te, 

onpeAeneHHble B KOAe 3 

N 0 ,QIIIcpcpy31110HHbli1 BOAOPOA (Ha Bb16op) 

AH<P<PY3110HHbiH Bo.f:\OPO.Q, MaKC, 

KoA K01111'1eCTBO HaMaBileHHOrO 

MeTanna Mll/1 00 r 

H5 5 
H10 10 
H15 15 



EN ISO 17633•2006 

3neKTpOAbl c Tpy64aTbiM cepAe4H~KOM ~ npyT~ AflH AyrosoVI csapKLil Hep>KaBeiOI..l.\LiiX ~ TepMocToVIK~x CTaneVI 

nnaBHI..l.\~MCH 3lleKlpOAOM B cpeAe 3al..l.\~THbiX ra30B Lil 6e3 ra30B 

• Knacclllcplt1K<:H..\1115l (c111creMa A) 

EN ISO 17633-A-T e e 
[Ex.] EN ISO 17633-A-T 19 12 3L R M ~ 

• T: o6o3Ha4aeT 3lleKTpOAbl c Tpy64aTbiM cepAe4H~ KOM AflH AYrDBOVi csapK~ nnaBHI..l.\~MCH 3lleK1pOAOM B cpeAe 

3al..l.\~THbiX ra30B ~ 6e3 ra30B 

'X~MIII4eCK~Iil COCTaB Ill MeXaHIII4eCK~e CBOiiiCTB l...lellbHOCBapHOrO MeTanna 

Cr Ni Mo Apyr~e 

MapTeHCIIITHbiVI/Q>eppMTHbiM TMn 

13 11.0-14.0 250 450 15 

13 Ti 10.5-13.0 Ti(1) 250 450 15 

13 4 11 .0-14-5 3.0-5.0 0.4-1.0 500 750 15 

17 16.0-1 8.0 300 450 15 

AycTeHMTHbn1 nm 

19 9 L 18.0-21.0 9.0-11.0 320 510 30 

19 9 Nb 18.0-21.0 9.0-11.0 Nb(2) 350 550 25 

19 12 3 L 17.0-20.0 10.0-13.0 2.5-3.0 320 510 25 

19123Nb 17.0-20.0 10.0-13.0 2.5-3.0 Nb(2) 350 550 25 

191 3 4NL 17.0-20.0 12.0-15.0 3.0-4.5 N: 0.08-0.20 350 550 25 

Ayc TeH&.n'Ho.q>eppM1'HbiM nm c BbiCOKMM conpontsneHMeM KOppoJHH 

22 9 3 N L 21.0-24.0 7.5-10.5 2.5-4.0 N:0.08-0.20 450 550 20 

nollHOCTbtO ayCTeHMTHbiM Tlotn C BbiCOKIIIM COnpoMBReHMeM KOpp03a.t 

18165NL 17.0-20.0 15.5-19.0 3.5-5.0 N:0.08-0.20 300 480 25 

Cne'-'Hanb~-t:.IH ntn 

18 8 Mn 17.0-20.0 7.0-10.0 350 500 25 

20 10 3 19.5-22.0 9.0-11.0 2.0-4.0 400 620 20 

23 12 L 22.0-25.0 11 .0-14.0 320 510 25 

23 12 2 L 22.0-25.0 11 .0-14.0 2.0-3.0 350 550 25 

29 9 27.0-31.0 8.0-1 2.0 450 650 15 

TepMocTOMKMH TMn 

2212 H 20.0-23.0 10.0-13.0 350 550 25 

25 20 23.0-27.0 18.0-22.0 350 550 20 

npHMe'laHHe. 1-Ti:10xC %-1 ,5%. 2- Nb:8xC %-1 ,1 %: Nb MO>KHO 

JaMeHI-Hb Ha Ta AO 20%. 3 - 840-870 °Cx2H HarpeB, nocne Koroporo 
CileAyer 6biCTpoe OXIla>K,LieHI!Ie AO 600 °C , a JareM OXIla>K,LieHI!Ie Ha B03AYX8. 
4 - 580-620 °Cx2H HarpeB, JareM OXIla>K,LieH~e Ha B03Ayxe . 

5-760-790 °Cx2H Harpes, nOCile KOroporo CileAyer 6biCTpoe OXIla>K,LieHI!Ie AO 
600 °C, a JaTeM oxna>K,L~eHIIIe Ha B04[1yxe. nc TO- nocne csapo4Ha51 
repMoo6pa6orKa. 

(3) 

(3) 

(4) 

(5) 
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Her 

Her 

Her 

Her 

Her 



Ko,o, XapaKTepMCTMKM 

R Pynm, MeAfleHHo 

3aTsep.QeBal01..1.1111111 WilaK 
p PyTI!In, 6b1CTpo 

3aTseo.nesaiOW111111 wnaK 

M MeTannl!14eeKI!1111 nopowoK 

u CaMo3al..l.II!1THbll71 

z A pyr~~~e BI!I.Qbl 

e 38Ll.III1THblill ra3 

Ko,o, XapaKTepMCTMKM 

CMee111 ra30B (ra3bl 

M o6o3Ha4eHbl KaK M2 s EN 
439 KpOMe He) 

c C02(ra3b1 o6o3Ha4eHbl KaK 
C1 BEN 439) 

N 

0 nono)KeHIIIe csapKIII (Bbl6op) 

Ko,o, XapaKTepMCTMKM 

1 Bee nonO>KeHI!151 

2 Bee no.no>KeHI!151 KpOMe 
BePTII1KanbHOrO eBePXV-BHIII3 

3 CTbiK s HI!I)I(HeM no.no)l(eHIIIIII 111 yrno-
BOI7!. IUOIII30HTanbHbli71 vr.nosoi/i CTbiK 

4 ropiii30HTanbHbli71 eTbiK Ill yr.nosoi/i 

5 
BepT111Ka.nbHa51 esepxy-BHIII3 111 Te, 
onpe,Qe.neHHble s KO.Qe 3 



EN ISO 18276:2006 

3neKTPOAbl C Tpy648TbiM cepAe4HIIIKOM Am'l Ayrosoi1 CBapKIII TepMOCTOi1KIIIX CTanei1 MeTannl!l4eCKIIIM 3JleKTpOAOM 8 

cpeAe 38Ll.lliiTHbiX ra3oB 111 6e3 ra3oB cpeAe 

EN ISO 18276-A-T e e 8 e 
[Ex.] EN ISO 18276-A-T 55 ~ Mn1.5Ni §. M ~ H5 I 

• 3neKTPOAbl c rpy6l.laTbiM cepAel.IHVIKOM Ails:! Ayroso~ csapKVI MeTaJUlVIl.leCKVIM 3IleKTPOAOM s 

3all.lVITHOM ra3e VI 6e3 ra30B 

0 npeAeil TeKYl.leCTVI l...leilbHOCBapHoro MeTanna VI COOTBeTCTBYIOt.4VIe rpe6osaHVIS'I 

npe,Qen 
reKy<tecnt Hnlll nPe.Qen 

Ko.Q npO<tHOCTb Ha npo<tHocnt2 
C,QBHr0,2% MHH., H/MM 
MHH.,H/MM2 

55 550 640-820 
62 620 700-890 
69 690 770-940 
79 790 880-1080 
89 890 940-1180 

YAflHHeHIIIe 
L=5D MHH. 

(%) 

18 e YAapHas:l Bs:I3KOCTb LleilbHOCBapHoro MeTanna 

18 
17 
16 
15 

nornOu.teHH<m 

Ko.Q 
3HeprHs:~ 47 ,[J,>K, cpe.QHee 
rpex o6pa3._.oe\ reMne-
parypa HCnbiTaHIIIS'I, ac 

z He rpe6yercs:~ 

A +20 
0 0 
2 -20 
3 -30 
4 -40 
5 -50 
6 -60 

np1!1Me'l8HI!Ie. 1 -OAHO 3Ha'leHI!Ie MO>KeT 6b1Tb HI!I>Ke 47 ,[\>K, HO 6b1Tb 

32 ,[\>K Ill BbiWe. e XVIMVIl.leCKI!l~ COCTaB l...leJlbHOCBapHOro MeTailila 

Ko.Q 
XHMH'"IeCKIIIIIi COCTaB 

Mn Ni Cr 

z CornacoeaHH ble 3neMeHTbl 

MnMo 1.4-2.0 -
Mn1Ni 1.4-2.0 0.6-1 .2 

Mn1, 5Ni 1.1-1.8 1.3-1.8 
Mn2, 5Ni 1.1-2.0 2.1-3.0 

1NiMo 1.4 0.6-1.2 
1, 5NiMo 1.4 1.2-1.8 
2NiMo 1.4 1.8-2.6 

Mn1NiMo 1.4-2.0 0.6-1.2 
Mn2NiMo 1.4-2.0 1.8-2.6 

Mn2NiCrMo 1.4-2.0 1.8-2.6 
Mn2Ni1CrMo 1.4-2.0 1.8-2.6 

np1!1Me48HI!Ie. 1 - eAI!IHIII4Hble 3H8'leHI!I51 

51Bn5110TC51 M8KCIIIM8nbHbiMIII. 

-
-
-
-
-
-
-
-
-

0.3-0.6 
0.6-1.0 

Mo 

0.3-0.6 
-
-
-

0.3-0.6 
0.3-0.7 
0.3-0.7 
0.3-0.7 
0.3-0.7 
0.3-0.6 
0.3-0.6 



0 T111n cpmoca cepAel.!HIIlKa 

KoA Xa paKTep~cnt K~ 

R Pynm, MeAJleHHO 
3aTBepAeBatOll.llt111i wnaK 

p Pyn-111, 6bleTpo 
3aTBepAeBatOll.llt111i wnaK 

B OeHOBHOI/1 

M MeTanm14eeKit111i nopowoK 

z ,QpyrLile BLiiAbl 

8 nonO>KeHI!IH CBapKIII ( B bl6 0 p) 

KOA 06oJHa'-leH~e 

1 Bee nono>KeHLiiH 

2 Bee nono>KeHLiiH K!JOMe 
sepTLIIKailbHoro esepxy-BHL/13 

3 CTbiK B Hltl>KHeM nono>KeHLiiLil Lil yrno-

soi/1, ropLi130HTailbHbllli yrnosolli CTbiK 

4 lopLi130HTailbHbllli CTbiK Lil yrnosolli 

5 BepTLIIKailbHaH csepxy-BHit13 Lil Te, 

onpeAeneHHble B KOAe 3 

0 ,Qit1cpcpy3LiiOHHbllli BOAOPOA (Ha Bbl6op) 

AHq,q,y3HOHHbiH BO,Qopo,Q, MaKe, 

Ko,Q KOill!tl.leCTBO HanJlaBileHHOrO 

MeTanna Mn/1 00 r 

H5 5 
H10 10 

e 3a~TI-lb1Vi ra3 

KoA 06oJHa'-leH~e 

M la30Bble CMeCLil 

c C02 

e TepM006pa60TKa: T: 560-600 _° CX1 h, FC to 300 oc 
AJlH MeXaHit148eKLIIX lt1enbiTaHit11t1 
l..leilbHocsapHoro MeTanna. FC -6bleTpoe 
OXIla~eHitle 



Ai 

C02 
cv 
EN 

FCW 

HAZ 

ISO 

KSL 

KWE 

MAG 

NACE 

PWHT 

Re 

Rm 

SR 

TIG 

ABS 
BV 
ccs 
CWB 
DNV 
DB 
GL 
KR 
LR 
NK 
RINA 
R.M.R.S 
TOv 

PA 

PB 
PC 

PO 
PE 
PF 

PG 

H-L045 

Oxna>Kp,eHI!Ie Ha so3p,yxe 

Yp,ni!IHeHI!Ie 

YrneKI!ICnbllli ra3 

Yp,apHas:~ B713KOCTb no Wapn111 

EspocTaHp,apT 

(nn) nopOWKOBaS'I npOBOnOKa 

(3TB) 3oHa TepMIIIYeCKoro Bniii71HIII71 

Me>K,D,yHapop,Ha71 opraHIII3a411171 CTal-\ll,apT1113a4111111 

KOBE STEEL, L TO 

KOBELCO WELDING OF EUROPE BV. 

MAr 

National Association of Corrosion Engineers 
JS r 

nocnecapoYHa71 TepMoo6pa6oTK~ 

YcnoBHbllli npe,o,en TeKyYeCTIII 0,2 % 

npep,en npOYHOCTIII 

CH71TI!Ie Hanps:~>KeHI!I71 

T111r 

American Bureau of Shipping 
Bureau Veritas 
China Classification Society 
Canadian Welding Bureau 
Det Norske Veritas 
Deutsche Bahn 
Germanischer Lloyd 
Korean Register of Shipping 
Lloyd's Register of Shipping 
Nippon Kaiji Kyokai 
Registro Italiano Navale 
Russian Maritime Resister of Shipping 
Technischer Oberwachungs-Verein 

Yrnosolli woes HIII>KHeM nono>KeHI!IIII (1 F), rop1!130HTanbHbllli 
CTbiKOBOIIi WOB B HIII>KHeM nono>KeHI!IIII (1 G) Ill rop11130HTanbHbllli 
woe Ha spai..Liatoi..Liellic71 Tpy6e (1G) 
ropi!I30HTanbHbllli vrnosolli woe (2F) 
rop11130HTanbHbllfi CTbiKOBOifi WOB Ha BepTIIIKanbHOifi nosepXHOCTIII 
111n111 WOB Ha Tpy6e (2G) 
noTOnOYHaS'I CsapKa VfnOBbiX WBOB (4F) 
noTOnOYHaS'I CsapKa CTbiKOBbiX WBOB (4G) 
BepT1!1KanbHa71 csapKa CHIII3y-ssepx 111 p,ns:~ CTbiKOBbiX (3G) 
Ill ,ll,Il71 yrnOBbiX WBOB (3F) Ill rop11130HTanbHbiX WBOB Ha 
HenOBOpOTHOIIi Tpy6e (5G) 
BepTI!IKanbHas:~ csapKa csepxy-BHIII3 111 p,ns:~ CTbiKOBbiX (3G) 111 p,ns:~ 
yrnOBbiX WBOB (3F) Ill rop1!130HTanbHbiX WBOB Ha HenoBOpOTHOifi 
Tpy6e (5G) 
CsapKa Tpy6 nap, yrnoM 45 rpap,ycos (6G) 



KOBELCO WELDING OF EUROPE B.V. 

Eisterweg 8, 6422 PN, Heerlen, The Netherlands 

Tel.: +31-45-547 1111, Fax: +31-45-547 1100 

Direct: +31-45-547 1127 

www.kobelcowelding.nl 

e-mail: marketing@kobelcowelding.nl 

Houston Head Office 

4755 Alpine, Suite 250, Stafford, Texas 

77477 USA 

Tel.: (1) 281 240 5600, Fax: (1) 281 240 5625 

www. kobelcoweld ing. com 

THE Q~Q QUALITY PRODUCTS 
GUARANTEE: TECHNICAL SUPPORT 

QUICK DELIVERY 

KOBE STEEL,LTD. 

Welding Company International Operations Dept. 

9-12 Kita-Shinagawa 5-chome, 

Shinagawa-ku, Tokyo, 141-8688 Japan 

Tel.: (81) 3 5739 6331, Fax (81) 3 5739 6960 

www.kobelco.co.jp/english 

KOBE WELDING OF KOREA CO., LTD. 

21-14 Palryong-Dong, Changwon, Kyongnam 

Republic of Korea 

Tel.: (82) 551 92-6886, Fax: (82) 552 92-7786 

KOBE WELDING OF TANGSHAN CO., LTD. 

196, Huoju Road, Tangshan, New & High-Tech 

Development Zone, Tangshan, Hebel , 063020 

People's Republic of China 

Tel. (86) 315 385 2806 Fax. (86) 315 385 2829 

KOBE WELDING (SINGAPORE) PTE. LTD. 

20, Pandan Avenue, Jurong, Singapore 609387, 

Republic of Singapore 

Tel. (65) 6268 2711 Fax. (65) 6264 1751 

THAI-KOBE WELDING CO., LTD. 

500 Moo 4 Soi 1, Bangpoo Industrial Estate, Sukhumvit Rd. 

Praeksa. Muang Sarnutprakarn, 10280 Thailand 

Tel. (66) 2 324 0588 to 0591 Fax. (66) 2 324 0797 

KOBE MIG WIRE (THAILAND) CO., LTD. 

491 Moo 4 Soi 1, Bangpoo Industrial Estate Sukhumvit Rd. 

Praeksa, Muang Samutprakarn, 10280 Thailand 

Tel. (66) 2 324 0588 to 0591 Fax. (66) 2 324 0797 

KOBE WELDING (MALAYSIA) SON. BHD. 

Plot 502, Jalan Perusahaan Baru, Kawasan 

Perusahaan Pral, 13600 Prai, Malaysia 

Tel. (60) 4 3905792 Fax. (60) 4 3905827 

P.T. INTAN PERTIWI INDUSTRI 

(Technically Collaborated Company) 

Jalan P Jayakarta 45, Block A/27, Jakarta 

11110 Indonesia 

Tel. (62) 21 639 2608 Fax. (62) 21 649 6081 

KOBE WELDING OF QINGDAO CO., LTD. 

South 6th Rd. and West 35th Rd., FUYUAN Industrial Estate 

Qingdao Development Area, Qingdao, 266555 P.R. China 

Tel. (86) 532-8098-5005 Fax. (86) 532-8098-5008 




