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EN 1597-1 ¢LŠ x¼] ½jI¶ Â§ÃºI§¶ |H¼i
(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

Âzz¨ S¶»I£¶

N/mm2

¾Mo† SvU oÄjI£¶
CVN
JKveoM

ÂUnHoe RIÃ±μ– ˆw¼U ½k{ ÂÄHjp y¹U* kwn Âμº x»oÎ ¾M Â²Iμ{ ÁI§Äo¶A nj ÁnI\U ³Iº ¸ÄH IM = ∆ kÃ¹¨ Ì¼]n 5 ¾dŸ‚ ¾M SÄI¿ºnIÎ ¾M I¶j ®ÄkLU S¿]

Phoenix Chromo 1∆ E CrMo 1 B 4 2 H5 E8018-B2 =+ 450 540 – 40 °C 47

Phoenix SH Kupfer 3 KC∆ EZ CrMo V 1 B 4 2 H5 E9015-G =+ 520 630 + 20 °C 40

Phoenix Chromo 2 V*∆ EZ CrMo 2V B 4 2 H5 E9015-G = + 540 670 – 40 °C 47

Phoenix SH Chromo 2 KS*∆ E CrMo 2 B 4 2 H5 E9015-B3 = + 440 550 – 40 °C 80

Phoenix SH Schwarz 3 K∆ E MoB 4 2 H5 E7015-G = + 490 570 – 40 °C 47

Phoenix SH Schwarz 3 K mod∆ •E 50 4 Mo B 4 2 E8018-G = + 520 600 – 50 °C 35

Phoenix SH Schwarz 3 MK∆ E MoB 4 2 H5 E7018-G = + 490 570 – 40 °C 47

Thermanit P 23* EZ Cr 2 WV B 42 H5 E9015-G = + 540 620 + 20 °C 130

Thermanit P 24* EZ CrMo 2 V Nb 21 B 42 H5 E9015-G = + 560 660 + 20 °C 130

EN 499 •
EN 1599

AWS 
A 5.5

4

ÁnI\U ³Iº ·IÄo] Ì¼º

»

SÃL‰¤

jnHkºITwH

AWS A 5.1EN 499

ÁrIÃ²AoÃš ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

( Thermanit MTS... ; kÃ¹¨ ¾•]Ho¶ 17 ¾dŸ‚ ¾M ³o¨ 12% » 9%ÁIÀj¯¼Î ÁHoM)

Phoenix 120 K∆ E 42 5 B 32 H5 E7018-1 = +/~ 420 510 – 50 ºC 47

Phoenix Blau∆ E 42 0 RC 11 E6013 ~/= – 420 510 0 °C 47

Phoenix Grün*∆ E 42 0 R 12 E6012 ~/= – 420 510 0 °C 47

Phoenix Grün T∆ E 42 0 RR 12 E6013 ~/= – 420 510 0 °C 47

Phoenix Rot AR 160∆ E 42 2 RA 53 E7024-1 = –/~ 420 510 – 20 °C 47

Phoenix Rot BR 160∆ E 42 2 RB 53 E7028 = ±/~ 420 510 – 20 °C 47

Phoenix SH Blau∆ E 42 0 RR 11 E6013 ~/= – 420 510 0 °C 47

Phoenix SH Gelb R∆ E 38 2 RB 12 E6013 = –/~ 380 460 – 20 °C 47

Phoenix 6013∆ E 42 0 RC 11 E6013 = –/~ 420 510 0 °C 47

Phoenix 7018∆ E 42 5 B 32 H5 E7018-1 = +/~ 420 510 – 50 °C 47

Phoenix K 50 R mod∆ E 42 3 B 32 E7016 = +/~ 420 510 – 30 °C 47

Phoenix SH Multifer 180∆ E 42 0 RR 73 E7024 = –/~ 420 510 0 °C 47

Phoenix Spezial D∆ E 42 3 B 12 H10 E7016 ~/= + 440 550 – 30 °C 47

Áq±Î ¡n» * kwn Âμº x»oÎ ¾M Â²Iμ{ ÁI§Äo¶A nj ÁnI\U ³Iº ¸ÄH IM = ∆ kÃ¹¨ Ì¼]n 5 ¾dŸ‚ ¾M SÄI¿ºnIÎ ¾M I¶j ®ÄkLU S¿]

(ÂTwj) nHjy{¼Q ÁIÀj»oT§²H

xqi ¾M ³»I£¶ ÁrIÃ²A ´¨ ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

EN 1597-1 ¢LŠ x¼] ½jI¶ Â§ÃºI§¶ |H¼i
(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

Âzz¨ S¶»I£¶

N/mm2

¾Mo† SvU oÄjI£¶
CVNin J
JKveoM

ÁnI\U ³Iº ·IÄo] Ì¼º

»

SÃL‰¤

jnHkºITwH



Phoenix 120 K∆ • E 42 5 B 32 H5 • E7018-1 420 510 –  50 ºC 47

Phoenix NiMo 100*∆ E 62 4 Mn 1 NiMo B 42 H5 E10018-G 600 690 –  40 ºC 47

Phoenix SH Ni 2 K 90∆ E 55 5 2 NiMo B 42 H5 E10018-M 580 690 –  50 ºC 47

Phoenix SH Ni 2 K 100∆ E 69 5 Mn 2 NiCrMo B 42 H5 E11018-M 700 750 –  50 ºC 47

Phoenix SH Schwarz 3 K∆ • E 50 4 Mo B 42 E7015-G 490 570 –  40 ºC 47

Phoenix SH Schwarz 3 K Ni∆ • E 50 4 1 NiMo B 42 H5 E9018-G 540 620 –  40 ºC 47

Phoenix SH V 1 ∆ • E 50 6 Mn 1 Ni B 42 H5 E8018-G 500 580 –  60 ºC 47

kwn Âμº x»oÎ ¾M Â²Iμ{ ÁI§Äo¶A nj ÁnI\U ³Iº ¸ÄH IM = ∆ kÃ¹¨ ¾•]Ho¶ ¾dŸ‚ ¸ÃÄIQ ¾M SÄI¿ºnIÎ ¾M I¶j ®ÄkLU S¿]

5

AWS A 5.1 •
AWS A 5.5

EN 499 •
EN 757

AWS A 5.1•
AWS A 5.5

EN 499

Phoenix Cel 70∆ E 42 2 C 25 • E6010 420 510 – 20 °C 47

Phoenix Cel 90∆ E 50 3 1 Ni C 25 E9010-G 530 630 – 40 °C 47

°C / °F ®ÄkLU oÄjI£¶

IÀ ½pIw qÄn ¾ºHj ÁIÀj¯¼Î » ÁrIÃ²A ´¨ ÁIÀj¯¼Î ÁnI§{¼] ÁHoM
+ = SÃL‰¤ » ·IÄo] Ì¼º

¾²¼² ‡¼‰i oÄpHow ÁnI§{¼] ÁHoM
+ = SÃL‰¤ » ·IÄo] Ì¼º

EN 1597-1 ¢LŠ x¼] ½jI¶Â§ÃºI§¶ |H¼i
(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

¾Mo† SvU oÄjI£¶
CVN
JKveoM

ÁnI\U ³Iº jnHkºITwH

S¶»I£¶
Âzz¨

N/mm2

kwn Âμº x»oÎ ¾M Â²Iμ{ ÁI§Äo¶A nj ÁnI\U ³Iº ¸ÄH IM = ∆ kÃ¹¨ ¾•]Ho¶ ¾dŸ‚ ¸ÃÄIQ ¾M SÄI¿ºnIÎ ¾M I¶j ®ÄkLU S¿]

EN 1597-1 ¢LŠ x¼]½jI¶ Â§ÃºI§¶ |H¼i
(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

¾Mo† SvU oÄjI£¶
CVN
JKveoM

ÁnI\U ³Iº jnHkºITwH

S¶»I£¶
Âzz¨

N/mm2

(ÂTwj) nHjy{¼Q ÁIÀj»oT§²H
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EN 12536 AWS A 5.2 C Si Mn Cr Mo Ni

EN 1668 •
EN 12070

AWS A... C Si Mn Cr Mo Ni Others

Union 37 OI R45 0.08 – 0.45 – – –

Union Rot N OIII R60 0.10 0.10 1.10 – – 0.50

Union I 52 • W425W3Si1 5.18 ER70S-6 0.08 0.85 1.50 – – –

Union I CrMo W CrMo 1 Si 5.28 ER80S-G 0.10 0.60 1.00 1.10 0.50 –

Union I CrMo 910 W CrMo 2 Si 5.28 ER90S-G 0.07 0.60 1.00 2.55 1.00 –

Union I Mo W2Mo / W MoSi 5.28 ER80S-G 0.10 0.60 1.15 – 0.50 –

Union I P 23 WZ Cr 2 WV 5.28 ER90S-G 0.07 0.30 0.50 2.20 – –

Union I P 24 WZ CrMo2VTi/Nb 5.28 ER90S-G 0.05 0.20 0.50 2.20 1.00 –

ÁnI§{¼] ÁIÀ Ï¼TŸ¶

ÁrIÃ²A ´¨ » ÁrIÃ²AoÃš ÁIÀj¯¼Î ¸±ÃTwH Âv¨H ÁnI§{¼] ÁHoM

xqi ¾M ³»I£¶ ÁIÀj¯¼Î » ÁrIÃ²A ´¨ ,ÁrIÃ²AoÃšÁIÀj¯¼Î GTAW ÁnI§{¼] ÁHoM
( EN439 ¢LŠ) ·¼¬nA :ŒÎId¶ pI¬     - = SÃL‰¤ » ·IÄo] Ì¼º

ÁnI\U ³Iº jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA 

ÁnI\U ³Iº jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA 

W=1.7;  V= 0.22;

Nb=0.05

V= 0.22;

Ti/Nb=0.04

( Thermanit MTS... ; kÃ¹¨ ¾•]Ho¶ 17 ¾dŸ‚ ¾M ³o¨ 12% » 9%ÁIÀj¯¼Î ÁHoM)
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CO215-25% IM ·¼¬nA = M2I - ÂUnHoe RIÃ±μ– ˆÄHo{ nj Â§ÃºI§¶ |H¼i * kÃ¹¨ Ì¼]n 5 ¾dŸ‚ ¾M SÄI¿ºnIÎ ¾M I¶j ®ÄkLU S¿]

.k¹¨ Â¶ oÃÃ™U Â§ÃºI§¶ |H¼i Rn¼‚ ¸ÄH nj ; SwH ¸§μ¶ qÃº }²Ii CO2 IÄ o«Äj ‡¼±h¶ ÁIÀpI¬ pH ½jIŸTwH * *

Union I CrMo* 12070 G CrMo1Si 5.28 ER80S-G M21 450 560 80

Union I CrMo 910 * 12070 G CrMo2Si 5.28 ER90S-G M21 460 570 65

Union I Mo 440 G2Mo 5.28 ER80S-G CO2 450 550 80

12070 G MoSi M21 490 600 90

Union K 5 Ni 440 G46 3 C G3Ni1/ 5.28 ER80S-G CO2 450 570 – 30 °C 47

G50 5 M G3Ni1 M21 490 600 – 50 ºC 47

Union K 40 440 ≈G2Si1 5.18 ER70S-G M21 360 440 80

(≈ ER70S-3)

Union K 52 440 G42 2 C G3Si1/ 5.18 ER70S-6 CO2 420 560 – 20 °C 47

G42 4 M G3Si1 M21 450 570 – 40 °C 47

Union K 56 440 G46 2 C G4Si1/ 5.18 ER70S-6 CO2 450 550 – 20 °C 47

G46 4 M G4Si1 M21 480 580 – 40 °C 47

Union MoNi 12534 G55 3 C G Mn3Ni1Mo/ 5.28 ER90S-G CO2 550 640 – 30 °C 47

G62 5 M G Mn3Ni1Mo M21 620 700 – 50 ºC 47

Union NiMoCr 12534 G69 3 C G Mn4Ni1,5CrMo/ 5.28 ER100S-1 CO2 680 740 – 30 °C 47

G69 5 M G Mn4Ni1,5CrMo ≈ ER100S-G M21 720 780 – 60 ºC 47

Union X 90 12534 G89 5 M G Mn4Ni2CrMo 5.28 ER120S-G M21 890 950 – 50 °C 47

Union X 96 12534 G89 4 M G Mn4Ni2CrMo 5.28 ER120S-G M21 930 980 – 40 °C 47

EN... AWS A...

GMAW ÁI¿{¼] ´Ãw

IÀ ½pIw qÄn ¾ºHj ÁIÀj¯¼Î » xqi ¾M ³»I£¶ ÁIÀj¯¼Î ,ÁrIÃ²A ´¨,ÁrIÃ²AoÃš ÁIÀj¯¼Î ÁnI§{¼] ÁHoM 
EN439 ¢LŠ :ŒÎId¶ ÁIÀ pI¬     + = SÃL‰¤ » ·IÄo] Ì¼º

ÁnI\U ³Iº pI¬

ŒÎId¶

EN 439

jnHkºITwH EN 1597-1 ¢LŠ x¼]½jI¶ Â§ÃºI§¶ |H¼i
(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

¾Mo† SvU oÄjI£¶
CVN

JKveoM

S¶»I£¶
Âzz¨

N/mm2
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EN... AWS A... C Mn Mo Cr Ni Others

Union S 1 CrMo 2 12070 S CrMo 2 5.23 EB3R 0.10 0.50 1.00 2.40 – S, P ≤0.010

Union S 1 CrMo 2 V 12070 S ZCrMo 2 V 5.23 EG 0.12 0.60 1.00 2.50 – 0.02 Nb, 0.30 V

Union S 2 756 S2 5.17 EM12 0.10 1.00 – – –

Union S 2 CrMo 12070 S CrMo 1 5.23 EB2R 0.12 0.80 0.50 1.20 – S, P ≤0.010

Union S 2 Mo 756/12070 S2Mo / S Mo 5.23 EA2 0.10 1.00 0.50 – –

Union S 2 Si 756 S2Si 5.17 EM12K 0.10 1.00 – – – 0.35 Si

Union S 3 Mo 756/12070 S3Mo / S MnMo 5.23 EA4 0.12 1.50 0.50 – –

Union S 3 NiMo 1 756 S3 Ni 1 Mo 5.23 EG (EF3 mod.) 0.12 1.60 0.60 – 0.95

Union S 3 Si 756 S3Si 5.17 EH12K 0.10 1.70 – – – 0.30 Si

Union S P 23 12070 SZ Cr 2 W V 5.23 EG 0.07 0.50 – 2.20 – W=1.7; V=0.22;
Nb=0.05

Union S P 24 12070 SZCrMo2VNb 5.23 EG 0.06 0.50 1.00 2.40 – V=0.24; Nb=0.04

SAW Ánj¼QoÄp oQ¼U ÁI¿{¼] ´Ãw

IÀ ½pIw qÄn ¾ºHj ÁIÀj¯¼Î » xqi ¾M ³»I£¶ ÁIÀj¯¼Î ,ÁrIÃ²A ´¨,ÁrIÃ²AoÃš ÁIÀj¯¼Î Ánj¼QoÄp ÁnI§{¼] ÁHoM

ÁnI\U ³Iº jnHkºITwH % x¼]´ÃwÏ¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA 

( Thermanit MTS... ; kÃ¹¨ ¾•]Ho¶ 17 ¾dŸ‚ ¾M ³o¨ 12% » 9%ÁIÀj¯¼Î ÁHoM)
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EN 758
EN 12071 •

AWS A...

Union TG 50 B T42 4B C1 H5 / 5.20 E71T-5J C1 420 520 – 40 °C 47

T42 5B M1 H5 5.20 E71T-5MJ M21 420 520 – 50 °C 47

Union BA 70 T42 4B M3 H5 / 5.20 E70T-5MJ M21 420 520 – 40 °C 47

T42 4B C3 H5 5.20 E70T-5J C1 420 520 – 40 °C 47

Union TG 50 M T 46 3 P M 1 H10 5.20 E71T-1 H8 / E71T-12M H8 M21 460 560 – 30 °C 47

T 42 2 P C 1 H5 C1 420 520 – 20 °C 47

Union RV 71 T 42 2 P M 1 H5 5.20 E71T-1MJH4 M21 420 520 – 20 °C 47

T 42 2 P C 1 H5 E71T-1 H4 C1 420 520 – 20 °C 47

Union TG 50 Ni T 46 5 1 Ni P M 1 H5 5.29 E81T1-Ni1H4 M21 460 560 – 50 °C 47

Union TG 55 Fe T 46 4 M M 1 H 5 5.18 E70C-6 MH4 M21 460 560 – 40 °C 47

Union TG 55 M T 46 4 P M 1 H 10 5.20 E71T-1 J H8 M21 460 560 – 40 °C 47

T 42 2 P C 1 H 5 E71T-1MJH8 C1 420 520 – 20 °C 47

Union MV 70 T 46 4 M M 2 H 5 5.18 E70C-6 MH4 M21 460 560 – 40 °C 47

T 42 3 M C 2 H 5 E70C-6 MH4 C1 420 520 – 30 °C 47

kÃ¹¨ Ì¼]n 5 ¾dŸ‚ ¾M SÄI¿ºnIÎ ¾M I¶j ®ÄkLU S¿]

(Duplex) ½pIÎ»j ÁIÀjI²¼Î ÁnI§{¼] ÁHoM * kÃ¹¨ Ì¼]n 5 ¾dŸ‚ ¾M SÄI¿ºnIÎ ¾M I¶j ®ÄkLU S¿]

EN 12073 AWS A 5.22

Thermanit TG 308L T 19 9 L R M 3 E308LT0-4 M21 350 380 560 – 196 °C 32
T 19 9 L R C 3 E308LT0-1 C1 350 380 560 – 120 °C 32

Thermanit 308L-PW T 19 9 L P M 1 E308LT1-4 M21 350 380 560 – 196 °C 32
T 19 9 L P C 1 E308LT1-1 C1 350 380 560 – 196 °C 32

Thermanit TG 309L T 23 12 L R M 3 E309LT0-4 M21 380 400 540 – 60 °C 32
T 23 12 L R C 3 E309LT0-1 C1 380 400 540 – 60 °C 32

Thermanit 309L-PW T 23 12 L P M 1 E309LT1-4 M21 380 400 540 – 60 °C 32
T 23 12 L P C 1 E309LT1-1 C1 380 400 540 – 60 °C 32

Thermanit TG 316L T 19 12 3 L R M 3 E316LT0-4 M21 350 400 560 – 120 °C 32
T 19 12 3 L R C 3 E316LT0-1 C1 350 400 560 – 120 °C 32

Thermanit 316L-PW T 19 12 3 L P M 1 E316LT1-4 M21 350 400 560 – 120 °C 32
T 19 12 3 L P C 1 E316LT1-1 C1 350 400 560 – 120 °C 32

Thermanit TG 22/09 * T 22 9 3 N LRM3 E2209LT0-4 M21 600 650 800 – 40 °C 32
T 22 9 3 N LRC3 E2209LT0-1 C1 600 650 800 – 40 °C 32

Thermanit 22/09-PW * T 22 9 3 N LPM1 E2209LT1-4 M21 600 650 800 – 40 °C 32
T 22 9 3 N LPC1 E2209LT1-1 C1 600 650 800 – 40 °C 32

Ánj¼Q¼U ÁI¿{¼] ´Ãw

IÀ ½pIw qÄn ¾ºHj ÁIÀj¯¼Î » ÁrIÃ²A ´¨,ÁrIÃ²AoÃš ÁIÀj¯¼Î ÁnI§{¼] ÁHoM 
EN439 ¢LŠ :ŒÎId¶ pI¬     + = SÃL‰¤ » ·IÄo] Ì¼º

ªºpk† ÁIÀj¯¼Î ÁnI§{¼] ÁHoM 
EN439 ¢LŠ :ŒÎId¶ pI¬     + = SÃL‰¤ » ·IÄo] Ì¼º

ÁnI\U ³Iº pI¬

ŒÎId¶

EN 439

jnHkºITwH EN 1597-1 ¢LŠ x¼] ½jI¶ Â§ÃºI§¶ |H¼i
(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

¾Mo† SvU oÄjI£¶
CVN

JKveoM

S¶»I£¶
Âzz¨

N/mm2

ÁnI\U ³Iº pI¬

ŒÎId¶

EN 439

jnHkºITwH EN 1597-1 ¢LŠ x¼] ½jI¶ Â§ÃºI§¶ |H¼i
(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

¾Mo† SvU oÄjI£¶
CVN

JKveoM

S¶»I£¶
Âzz¨

N/mm2

´Ã±vU ³I§dTwH
1.0% 

N/mm2



EN 760oM ¢L‰¹¶
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EN 756
AWS A 5.17
AWS A 5.23 •

UV 306 Union S 2 S 38 3 AR S2 • F7A2–EM12

SA AR 1 77 AC H5 Union S 2 Mo S 46 2 AR S2Mo F8 A2–EA2 – A2

Union S 2 Si S 42 2 AR S2Si • F7A2–EM12K

UV 400 Union S 2 S 38 4 AB S2 • F7A4–EM12

SA AB 1 67 AC H5 Union S 2 Mo S 46 4 AB S2Mo F8A4–EA2–A2

Union S 2 Si S 42 4 AB S2Si • F7A4–EM12K

UV 420 TT Union S 1 CrMo 2 – F9P0–EB3R–B3R

Union S 2 S 35 4 FB S2 • F7A4–EM12

SA FB 1 65 DC/SA FB 1 65 DC H5 Union S 2 CrMo – F8P0–EB2R–B2

Union S 2 Mo S 46 4 FB S2Mo F8A4–EA2–A2

Union S 3 Mo S 46 3 FB S3Mo F8A4–EA4–A4

Union S 3 NiMo 1 S 50 4 FB S3Ni1Mo F9A8–EG–F3

UV 420 TTR / UV 420 TTR-W Union S 1 CrMo 2 – F9P2–EB3R–B3R

Union S 2 CrMo – F8P2–EB2R–B2

SA FB  1 65 DC / SA FB 1 65 AC Union S 2 Mo S 46 4 FB S2 Mo F8A4–EA2–A2

Union S 3 Mo S 46 3 FB S3 Mo F8P4–EA3–A4

Union S 3 NiMo 1 S 50 4 FB S3 Ni 1 Mo F9A8–EG–F3–N

UV 421 TT Union S 2 S 35 4 FB S2 • F7A6–EM12

Union S 2 Mo S 46 4 FB S2Mo F8A4–EA2–A2

SA FB  1 65 DC H5 Union S 3 NiMo 1 S 50 6 FB S3Ni1Mo F9A8–EG–F3

®μ§¶ nj¼Q » Ánj¼QoÄp x¼] ´Ãw

IÀ ½pIw qÄn ¾ºHj ÁIÀj¯¼Î » ÁrIÃ²A ´¨,ÁrIÃ²AoÃš ÁIÀj¯¼Î Ánj¼QoÄp ÁnI§{¼] ÁHoM

(Ì¼º) ÁnI\U ³Iº

ÁnI§{¼] nj¼Q

Ánj¼QoÄp x¼] ´Ãw

x¼] ½jI¶ jnHkºITwH

(®ÃU»n - RI¹Ã¶¼²A)

(ÂÄIÃ±¤ - RI¹Ã¶¼²A)

(ÂÄIÃ±¤ - kÄHn¼±Î)

(ÂÄIÃ±¤ - kÄHn¼±Î)

(ÂÄIÃ±¤ - kÄHn¼±Î)
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UV 418 TT Union S 2 S 35 4 FB S2 • F7A5–EM12

SA FB 1 55 AC H5 Union S 2 Mo S 46 4 FB S2Mo F8A5–EA2-A2

Union S 2 Si S 42 5 FB S2Si • F7A6–EM12K

Union S 3 Mo S 46 4 FB S3Mo F8A5–EA4-A4

Union S 3 NiMo 1 S 50 6 FB S3Ni1Mo F9A8–EG-F3

Union S 3 Si S 46 6 FB S3Si • F7A8–EH12K

|Ii joMnI¨ ÁHoM ÁnI§{¼] nj¼Q

EN 756
AWS A 5.17
AWS A 5.23 •

(ÂÄIÃ±¤ - RI¹Ã¶¼²A) UV 309 P
SA AB 1 65 AC H5

(X52 – X80)oU¯IM IÄ Â¶¼μ– RI~hz¶ IM Spiral IÄ Â²¼Š pnj IM ÁIÀ ¾²¼² ÁnI§{¼] ÁHoM (Agglomerated) ½k{ ·¼«μÀ ÁnI§{¼] nj¼Q

UV 420 TTRC
.k¹¨ Â¶ ŒŸe DC ÁnI§{¼] ¸Ãe nj Hn x¼] ´Ãw ¸Mo¨ RIÄ¼Td¶ nj¼Q ¸ÄH .oU¯IM SÃGIÃ±¤ IM  UV420TTR nj¼Q pH Â‚Ii Ì¼º SA FB 165 DC

.SwH oU¯IM 0/03% - 0/04% j»ke  UV420TTR IM ¾vÄI£¶ nj x¼] ½jI¶ ¸Mo¨ ·HqÃ¶ 

(ÂÄIÃ±¤ - kÄn¼±Î) UV 430 TTR-W
Cr 21/4% –  Mo 1 % –  % V 0/25% IM ÂÄIÀj¯¼ÎÁnI§{¼] ÁHoM ÁnI§{¼] nj¼Q SA FB 1 58 AC

Union S P 24 ¼ Union S P 23,  Union S I CrMo 2 V :pH k¹UnIL– KÃUoU ¾M KwI¹¶ SAW ÁIÀ x¼] ´Ãw

EN 760oM ¢L‰¹¶

IÀ ½pIw qÄn ¾ºHj ÁIÀj¯¼Î » ÁrIÃ²A ´¨,ÁrIÃ²AoÃš ÁIÀj¯¼Î Ánj¼QoÄp ÁnI§{¼] ÁHoM

(Ì¼º) ÁnI\U ³Iº

ÁnI§{¼] nj¼Q

Ánj¼QoÄp x¼] ´Ãw

x¼] ½jI¶ jnHkºITwH

(ÂÄIÃ±¤ - kÄHn¼±Î)

®μ§¶ nj¼Q » Ánj¼QoÄp x¼] ´Ãw
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Marathon 104
SA FB 2 55 AC

Marathon 213
SF CS 2 63 DC

Marathon 431
SA FB 2 64 DC

Marathon 543
SA FB 2 55 DC 

UV 305
SA AR 176 AC H5

» ªºp k† ÁIÀj¯¼Î ÁnI§{¼] nj ¾¨ SwH ÂÄIÃ±¤ - kÄHn¼±Î Ì¼º pH (Agglomerated) ½k{ ·¼«μÀ ÁnI§{¼] nj¼Q ¦Ä Marathon 104

.j»n Â¶ nI¨ ¾M ®§Ãº ¾ÄIQ ÁIÀrIÃ²A qÃº » RnHoe ¾M ³»I£¶ ÁIÀj¯¼Î

³»I£¶ ÁIÀj¯¼Î ÁnI¨ y¨»n » ÏI~UH nj ¾¨ SwH RI§Ã±Ãw - ´Ãv±¨ Ì¼º pH (Fused) ½k{ x¼\μÀ ÁnI§{¼] nj¼Q ¦Ä Marathon 213

j¼{ Â¶ ¾TÎo¬ nI¨ ¾M ·IvμÀ oÃš ÁIÀj¯¼Î ÏI~UH » RnHoe ¾M ³»I£¶ ÁIÀj¯¼Î,ªºpk† ÁIÀj¯¼Î , xqi ¾M

ªºp k† ÁrIÃ²AoQ ÁIÀj¯¼Î ÁnI§{¼] nj ¾¨ SwH ÂÄIÃ±¤ Ì¼º pH (Agglomerated) ½k{ ·¼«μÀ ÁnI§{¼] nj¼Q ¦Ä Marathon 431

.SwH nHj Z¼¶ ÂM¼i ¾M » ›I‚ x¼] ˆi.j»nÂ¶ nI¨ ¾M  CrNi(Mo)

ÁIÀj¯¼Î ÁnI§{¼] nj ¾¨ Sw¯IM SÃGIÃ±¤ IM ÂÄIÃ±¤ -kÄHn¼±Î Ì¼º pH (Agglomerated)½k{ ·¼«μÀ ÁnI§{¼] nj¼Q ¦Ä Marathon 543

;Union S1 CrMo 5 :12CrMo19-5 (1.7362) :oÃÊº xqi ¾M ³»I£¶

Thermanit MTS 3:  P 91/T 91, X10CrMoVNb9-1 (1.4903) IÄ

P 92 j¯¼Î kÄk] ÁIÀkÄo¬ ÁnI§{¼] ÁHoM ¸Ã¹`μÀ nj¼Q ¸ÄH .j»n Â¶ nI¨ ¾M Thermanit MTS 4: X20CrMoWV12-1 (1.4935) IÄ

Thermanit MTS 911 IM E 911; X 11 CrMoWVNb9-1-1 (1.4905)» Thermanit MTS 616 IM ASTM A 335 ¢LŠ

.SwH KwI¹¶

ÁIÀS¶Ih† ÁHoM ½sÄ» ¾M x¼] œÄjn»j IM ÁH½oÄHj » Â²¼Š ÁIÀpnj jI\ÄHnj ¾¨(Agglomerated) ½k{ ·¼«μÀ ÁnI§{¼] nj¼Q ¦Ä UV 305 

ÂMA ÁIÀ ½nH¼Äj ÁnI§{¼] ÁHoM ½sÄ¼M nj¼Q ¸ÄH .joÃ¬ Â¶ nHo¤ ½jIŸTwH jn¼¶ ( L.P. pI¬ ÁIÀ Áo‰M ÏIX¶ ÁHoM,oT¶ Â±Ã¶ 10 pH oTμ¨ ) ¥pIº½nH¼Äj 

.SwH KwI¹¶ nIÃvM IÀ ½I¬»oÃº o±Ä¼M ¾Tw¼Q (J¼ÃU,n¼U,J¼ÃU R¯I~UH) “water walls”

®μ§¶ nj¼Q » Ánj¼QoÄp x¼] ´Ãw

EN 760oM ¢L‰¹¶

(Ì¼º) ÁnI\U ³Iº

ÁnI§{¼] nj¼Q|H¼i

xqi ¾M ³»I£¶ ÁIÀj¯¼Î » ÁrIÃ²AoQ ÁIÀj¯¼Î Ánj¼QoÄp ÁnI§{¼] ÁHoM



Thermanit

EN / 
EN ISO • AWS A... C Si CrMn Ni Mo Others
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Thermanit x¼] ÂÎo~¶ jH¼¶

®§Ãº ¾ÄIQ ÁIÀrIÃ²A » ¾ThÄn ÁIÀj¯¼Î / ªºp k† ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

A SAW 1.4576 12072 S 19 12 3 Nb 5.9  ER318  0.05 0.6 1.7 19.5 11.5 2.8 Nb >12xC

A Si GMAW 1.4576 12072 G 19 12 3 Nb Si 5.9  ER318  0.05 0.8 1.5 19.0 12.0 2.8 Nb >12xC

A Si GTAW 1.4576 12072 W 19 12 3 Nb 5.9  ER318  0.05 0.8 1.5 19.0 12.0 2.8 Nb >12xC

AW SMAW 1.4576 1600 E 19 12 3 Nb R 32 5.4 E318-17 <0.03 <0.9 0.8 19.0 12.0 2.8 Nb >10xC

GE - 316L SAW 1.4430 12072 S 19 12 3 L 5.9 ER316L 0.02 0.6 1.7 18.5 12.2 2.8
GE - 316L Si GMAW 1.4430 12072 G 19 12 3 L Si 5.9 ER316LSi 0.02 0.8 1.7 18.8 12.5 2.8
GE - 316L Si GTAW 1.4430 12072 W 19 12 3 L 5.9 ER316L 0.02 0.5 1.7 18.5 12.3 2.8
GEW 316L-17 SMAW 1.4430 1600 E 19 12 3 L R 32 5.4 E316L-17  0.04 <0.9 0.8 19.0 12.5 2.8

H 347 SAW 1.4551 12072 S 19 9 Nb 5.9 ER347  0.06  0.6 1.8 19.5 9.5 – Nb  12xC

H 347 Si GTAW 1.4551 12072 W 19 9 Nb 5.9 ER347 0.05 0.5 1.8 19.5 9.5 – Nb >12xC

H Si GMAW 1.4551 12072 G 19 9 Nb Si 5.9 ER347Si 0.06 0.8 1.5 19.5 9.5 – Nb >12xC

HW SMAW 1.4551 1600 E 19 9 Nb R 32 5.4 E347-17 <0.07 <0.9 0.8 19.5 10.0 – Nb >10xC

JE - 308L SAW 1.4316 12072 S 19 9 L 5.9 ER308L 0.02 0.6 1.8 20.0 9.8 –
JE - 308L Si GMAW 1.4316 12072 G 19 9 L Si 5.9 ER308LSi 0.02 0.9 1.7 20.0 10.0 –
JE - 308L Si GTAW 1.4316 12072 W 19 9 L 5.9 ER308L 0.02 0.5 1.7 20.0 10.0 –
JEW 308L-17 SMAW 1.4316 1600 E 19 9 L R 32 5.4 E308L-17 <0.04 <0.9 0.8 19.5 9.5 –

Nicro 182 SMAW 2.4620 • 14172 E Ni 6182 (NiCr15Fe6Mn) 5.11 ENiCrFe-3  0.05 <0.5 6.5 16.0 Bal. – Nb = 2.0, Fe = <6.0

Nicro 82 SMAW 2.4648 • 14172 E Ni 6082 (NiCr20Mn3Nb) 5.11  ENiCrFe-3 <0.05 0.4 4.0 19.5 Bal. – Nb = 2.0; Fe = <4.0

Nicro 82 GTAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Nb = 2.5; Fe = <2.0

Nicro 82 GMAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Nb = 2.5; Fe = <2.0

Nicro 82 SAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.02 0.2 3.2 20.5 Bal. – Nb = 2.6; Fe = <2.0

Nimo C 24 SMAW 2.4609 • 14172 E Ni 6059 (NiCr23Mo16) 5.11 ENICrMo-13 <0.02 0.1 <0.5 23.0 Bal. 16.0 Fe = <1.5

Nimo C 24 GTAW 2.4607 • 18274 S Ni 6059 (NiCr23Mo16) 5.14 ERNICrMo-13 0.01 0.1 <0.5 23.0 Bal. 16.0 Fe = <1.5

Nimo C 24 GMAW 2.4607 • 18274 S Ni 6059 (NiCr23Mo16) 5.14 ERNICrMo-13 0.01 0.1 <0.5 23.0 Bal. 16.0 Fe = <1.5

X SMAW 1.4370 1600 E 18 8 Mn B 22 5.4  E307-15 0.10 0.6 7.0 18.5 8.0  – N = 0.12

X GTAW 1.4370 12072 W 18 8 Mn 5.9  ER307 0.08 0.8 7.0 19.0 9.0 –
X GMAW 1.4370 12072 G 18 8 Mn 5.9  ER307 0.08 0.8 7.0 19.0 9.0 –
X SAW 1.4370 12072 S 18 8 Mn 5.9  ER307 0.08 0.8 7.0 19.0 9.0 –
XW SMAW 1.4370 1600 E 18 8 Mn R 12 5.4  E307-16 0.10 0.6 7.0 18.5 8.0 – N = 0.08
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Thermanit

C Si CrMn Ni Mo Others
EN / 
EN ISO • AWS A...

Thermanit x¼] ÂÎo~¶ jH¼¶

®§Ãº ¾ÄIQ ÁIÀrIÃ²A » ¾ThÄn ÁIÀj¯¼Î / ªºp k† ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

18/17 E GTAW  1.4440 12072 W 18 16 5 N L 5.9  ER317L 0.03 0.3 3.4 18.5 17.5 4.5
18/17 E GMAW  1.4440 12072 G 18 16 5 N L 5.9  ER317L 0.03 0.3 3.4 18.5 17.5 4.5

19/15 H GMAW 1.4455 12076 G 20 16 3 Mn N L 5.9  ER316L 0.03 0.5 7.5 20.5 15.5 3.0 N = 0.18

19/15 H SMAW 1.4455 1600 E 20 16 3 Mn N L B 22 – – <0.04 <0.5 6.0 20.0 16.5 3.0 N = 0.18

19/15 H GTAW 1.4455 12072 W 20 16 3 Mn N L 5.9  ER316L 0.03 0.5 7.5 20.5 15.5 3.0 N = 0.18

20/10 W SMAW 1.4431 1600 E 20 10 3 R 32 5.4  E308Mo-17 0.05 0.9 1.0 20.0 10.5 3.3

20/25 CuW SMAW 1.4519 1600 E 20 25 5 Cu N L R 32 5.4 E385-16 <0.03 <0.7 1.3 20.0 25.0 4.5 Cu = 1.5

20/25 Cu GTAW 1.4519 12072 W 20 25 5 Cu L 5.9 ER385  0.025 0.2 2.5 20.5 25.0 4.8 Cu = 1.5

20/25 Cu GMAW 1.4519 12072 G 20 25 5 Cu L 5.9 ER385  0.025 0.2 2.5 20.5 25.0 4.8 Cu = 1.5

22/09 W SMAW  1.4462 1600 E 22 9 3 N L R 32 5.4 E2209-17 <0.04 <0.9 0.9 22.5 9.0 3.0 N = 0.15

22/09 GTAW  1.4462 12072 W 22 9 3 N L 5.9 ER2209 0.02 0.5 1.6 23.0 9.0      3.0    N = 0.14

22/09 GMAW  1.4462 12072 G 22 9 3 N L 5.9 ER2209 0.02 0.5 1.6 23.0 9.0 3.0 N = 0.14

22/09 SAW 1.4462 12072 S 22 9 3 N L 5.9 ER2209  0.02 0.5 1.6 23.0 9.0 3.0 N = 0.14

25/09 CuT SMAW  1.4501 1600 E 25 9 4 N L B 22 5.4  E2553-15 <0.03 0.8 1.4 25.0 9.0 4.0 
25/09 CuT GMAW  1.4501 12072 G 25 9 4 N L 5.9  ER2553 0.02 0.3 1.5 25.5 9.5 3.7
25/09 CuT GTAW  1.4501 12072 W 25 9 4 N L 5.9  ER2553 0.02 0.3 1.5 25.5 9.5 3.7
25/09 CuW SMAW  1.4501 1600 EZ 25 9 3 Cu N L R 12 5.4  E2553-15 0.02 0.7 0.9 25.0 9.0 3.0

25/14 EW309L-17 SMAW 1.4332 1600 E 23 12 L R 32 5.4 E309L-17 <0.04 <0.9 0.8 24.5 13.0 –
25/14 E-309L GMAW 1.4332 12072 G 23 12 L 5.9 ER309L 0.03 0.9 2.0 24.0 13.0 –
25/14 E-309L Si GTAW 1.4332 12072 W 23 12 L 5.9 ER309L 0.03 0.5 2.0 24.0 13.0 –
25/14 E-309L SAW 1.4332 12072 S 23 12 L 5.9 ER309L 0.02 0.6 1.8 24.0 13.2 –

25/22 H SMAW  1.4465 1600 E 25 22 2 N L B 22 – – <0.035 <0.4 5.0 24.5 22.0 2.2 N = 0.15

25/22 H GTAW 1.4465 12072 W 25 22 2 L 5.9  ER310 0.025 0.2 6.0 25.0 22.5 2.2 N = 0.13

30/10 W SMAW 1.4337 1600 E 29 9 R 12 5.4  E312-16 0.10 1.1 0.8 29.0 9.0 – N = 0.10

30/10 GMAW 1.4337 17072 G 29 9 5.9 ER312 0.15 0.5 1.6 30.0 9.0

30/40 EW SMAW 2.4653 • 14172 E Ni 8025 (NiCr29Fe30Mo) – – <0.03 <0.9 1.5 28.0 36.0 4.3 Cu = 1.8

30/40 E GTAW 2.4656 • 18274 S Ni 8025 (NiFe30Cr29Mo) 5.9  ER383 0.02 0.2 2.6 29.0 36.0     4.3     Cu = 1.8

625 SMAW 2.4621 • 14172 E Ni 6625 (NiCr22Mo9Nb) 5.11 ENiCrMo-3 <0.04 0.7 <1.0 21.5 Bal. 9.5 Fe = <2.0; Nb = 3.3

625 GTAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Fe = 1.5; Nb = 3.6

625 GMAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Fe = <1.5; Nb = 3.6

625 SAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 <0.2 0.2 22.0 Bal. 9.0   Fe = <1.5; Nb = 3.6

Cu = 0.7; W = 0.6; N = 0.2

Cu = 0.8; W = 0.6; N = 0.2

Cu = 0.8; W = 0.6; N = 0.2 

Cu = 2.0; N = 0.1



Thermanit

C Si CrMn Ni Mo Others
EN / 
EN ISO • AWS A...
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Thermanit x¼] ÂÎo~¶ jH¼¶

·A ÁIÀrIÃ²A » ¾ThÄn ÁIÀj¯¼Î / RnHoe ¾M ³»I£¶ ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

C SMAW 1.4842 1600 E 25 20 B 22 5.4 ≈E310-15 0.13 1.0 2.5 25.0 20.0 –
CW 310-16 SMAW 1.4842 1600 E 25 20 R 12 5.4 E310-16 0.10 0.5 2.0 26.0 21.0 –
C Si GTAW 1.4842 12072 W 25 20 Mn 5.9 ≈ER310 0.13 1.0 3.0 24.5 20.5 –
C Si GMAW 1.4842 12072 G 25 20 Mn 5.9 ≈ER310 0.13 1.0 2.2 25.0 20.0 –

CR SMAW ≈1.4846 (1600) E 25 20 H B 22 5.4 ≈E310H-15 0.40 1.0 2.5 25.5 21.5 –
CR GTAW 1.4846 12072 W 25 20 H 5.9 ≈ER 310 0.45 1.0 1.5 25.5 21.5 –

D SMAW 1.4829 1600 E 22 12 B 22 5.4 ≈E309-15 0.11 1.0 0.9 22.5 11.0 –
DW SMAW 1.4829 1600 E 22 12 R 32 5.4 E309-17 0.11 0.9 0.8 22.5 12.5 –
D GTAW 1.4829 12072 W 22 12 H 5.9 ≈ER309 0.11 1.2 1.2 22.0 11.0 –
D GMAW 1.4829 12072 G 22 12 H 5.9 ≈ER309 0.11 1.2 1.2 22.0 11.0 –

Nicro 82 SMAW 2.4648 • 14172 E Ni 6082 (NiCr20Mn3Nb) 5.11 ≈ENiCrFe-3 < 0.05 <0.4 4.0 19.5 Bal. – Fe = <4.0; Nb = 2.0

Nicro 82 GTAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.01 0.1 3.0 20.5 Bal. – Fe = <2.0; Nb = 2.5

Nicro 82 GMAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.01 0.1 3.0 20.5 Bal. – Fe = <2.0; Nb = 2.5

Nicro 82 SAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.01 0.1 3.0 20.5 Bal. – Fe = <2.0; Nb = 2.6

X SMAW 1.4370 1600 E 18 8 Mn B 22 5.4 ≈E307-15 0.10 0.6 7.0 18.5 8.0 – N = 0.12

XW SMAW 1.4370 1600 E 18 8 Mn R 12 5.4 ≈E307-16 0.10 0.6 7.0 18.5 8.0 – N = 0.08

X GTAW 1.4370 12072 W 18 8 Mn 5.9 ≈ER307 0.08 0.8 7.0 19.0 9.0 –
X GMAW 1.4370 12072 G 18 8 Mn 5.9 ≈ER307 0.08 0.8 7.0 19.0 9.0 –
X SAW 1.4370 12072 S 18 8 Mn 5.9 ≈ER307 0.08 0.8 7.0 19.0 9.0 – 
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Thermanit

21/33 SMAW ≈1.4850 1600 EZ 21 33 Nb B 22 – – 0.15 0.4 2.8 22.0 33.0 – Nb = 1.2

21/33 GTAW ≈1.4850 12072 WZ 21 33 Nb – – 0.20 0.2 2.3 22.0 33.0 – Nb = 1.7

21/33 GMAW ≈1.4850 12072 GZ 21 33 Nb – – 0.20 0.2 2.3 22.0 33.0 – Nb = 1.7 

21/33 So SMAW ≈1.4850 1600 EZ 21 33 Mn Nb B 22 – – 0.12 0.2 4.6 21.0 32.0 – Nb = 1.2

21/33 So GTAW ≈1.4850 12072 WZ 21 33 Mn Nb – – 0.12 0.2 4.8 22.0 33.0 – Nb = 1.2

25/35 R SMAW 1.4853 1600 EZ 25 35 Nb B 22 – – 0.40 1.0 1.8 25.0 35.0 – Nb = 1.3

25/35 R GTAW 1.4853 12072 WZ 25 35 – – 0.42 1.0 1.7 26.0 35.0 – Nb = 1.3

25/35 R GMAW 1.4853 12072 GZ 25 35 – – 0.42 1.2 1.8 26.0 35.0 – Nb = 1.3

35/45 Nb SMAW – • 14172   E Ni Z (NiCr36Fe7Nb0,8) – – 0.45      1.4 1.0 35.0 45.5 – Nb = 0.8

35/45 Nb GTAW – • 18274  S Ni Z (NiCr36Fe15Nb0,8) – – 0.40      1.5 1.0 35.0 45.5 – Nb = 0.8

35/45 Nb GMAW –       • 18274  S Ni Z (NiCr36Fe15Nb0,8) – – 0.40      1.5 1.0 35.0 45.5 – Nb = 0.8

617 SMAW 2.4628 • 14172 E Ni 6617 (NiCr22Co12Mo) 5.11 ≈ENiCrCoMo-1 ≤0.08 0.7 <0.5 21.0 Bal. 9.0 Co =12.0; Al = 1.0;
Ti = 0.5

617 GTAW 2.4627 • 18274 S Ni 6617 (NiCr22Co12Mo9) 5.14 ERNiCrCoMo-1 ≤0.05 0.1 0.1 21.0 Bal. 9.0 Co =11.0; Al = 1.0;
Ti = 0.4; Fe = 2.0

617 GMAW 2.4627 • 18274 S Ni 6617 (NiCr22Co12Mo9) 5.14 ERNiCrCoMo-1 ≤0.05 0.2 0.2 21.0 Bal. 9.0 Co =12.0; Al = 1.0;
Ti = 0.5; Fe = 2.0

625 SMAW 2.4621 • 14172 E Ni 6617 (NiCr22Co12Mo) 5.11 ≈ENiCrMo-3 <0.04 <0.7 <1.0 21.5 Bal. 9.5 Fe = <0.2; Nb = 3.3

625 GTAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Fe = 1.5; Nb = 3.6

625 GMAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Fe = <1.5; Nb = 3.6

625 SAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Fe = <1.5; Nb = 3.6

Thermanit x¼] ÂÎo~¶ jH¼¶

C Si CrMn Ni Mo Others
EN / 
EN ISO • AWS A...

·A ÁIÀrIÃ²A » ¾ThÄn ÁIÀj¯¼Î / RnHoe ¾M ³»I£¶ ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]
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Thermanit

EN /
EN ISO • AWS A... C Si CrMn Ni Mo Others

Thermanit x¼] ÂÎo~¶ jH¼¶

®§Ãº ¾ÄIQ ÁIÀrIÃ²A » ¾ThÄn ÁIÀj¯¼Î / xqi ¾M ³»I£¶ ÁrIÃ²AoQ ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

ATS 4 GTAW 1.4948 12072 W 19 9 H 5.9  ER308H 0.05 0.3 1.8 18.8 9.3 –
ATS 4 GMAW 1.4948 12072 G 19 9 H 5.9  ER308H 0.05 0.3 1.8 18.8 9.3 –
ATS 4 SAW 1.4948 12072 S 19 9 H 5.9  ER308H <0.05 <0.5 1.6 18.8 9.3 –

Chromo 9 V SMAW – 1599 E CrMo 9 1 B 42 H 5 5.5 E9015-B9              0.09 0.2 0.6 9.0 0.8 1.1 V=0.2; Nb=0.05

Chromo T 91 SMAW – 1599 E CrMo 9 1 B 42 H 5 5.5 E9015-B9 0.09 0.2 0.6 9.0 0.8 1.1 V=0.2; Nb=0.05

MTS 3 SMAW 1.4903 1599 E CrMo 9 1 B 42 H 5 5.5 E9015-B9 0.09 0.2 0.6 9.0 0.8 1.1 V=0.2; Nb=0.05

MTS 3 GTAW 1.4903 12070 W Cr Mo 91 5.28 ER90S-B9 0.10 0.3 0.5 9.0 0.7 1.0 V=0.2; Nb=0.06

MTS 3 SAW 1.4903 12070 S Cr Mo 91 5.23 ER90S-B9 0.10 0.3 0.5 9.0 0.7 1.0 V=0.2; Nb=0.06

MTS 616 SMAW – 1599 EZ CrMoWVNb 9 0.5 2 B 42 H5 5.5 E9015-G 0.11 0.25 0.6 8.8 0.7 0.5 W=1.6; V=0.2; 
Nb=0.05

MTS 616 GTAW – 12070   WZ CrMoWVNb 9 0.5 1.5           5.28 ER90S-G 0.1 0.38 0.45 8.8 0.6 0.4 W=1.6; V=0.2; 
Nb=0.06;N=0.04

MTS 616 GMAW – 12070 GZ CrMoWVNb 9 0.5 1.5 5.28 ER90S-G 0.1 0.38 0.45 8.8 0.6 0.4 W=1.6; V=0.2; 
Nb=0.06; N=0.04

MTS 616 SAW – 12070SZ CrMoWVNb 9 0.5 1.5 5.23 EG 0.1 0.38 0.45 8.8 0.6 0.4 W=1.6; V=0.2; 
Nb=0.06; N=0.04

Nicro 82 SMAW 2.4648 • 14172 E Ni 6082 (NiCr20Mn3Nb) 5.11  ENiCrFe-3 <0.05 <0.4 4.0 19.5 Bal. – Fe=<4.0; Nb=2.0

Nicro 82 GTAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Fe=<2.0; Nb=2.5

Nicro 82 GMAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Fe=<2.0; Nb=2.5

Nicro 82 SAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3  0.02 <0.2 3.2 20.5 Bal. – Fe=<2.0; Nb=2.6

617 SMAW 2.4628 • 14172 E Ni 6617 (NiCr22Co12Mo) 5.11  ENiCrCoMo-1 <0.08 0.7 <0.5 21.0 Bal. 9.0 Al=1.0; Ti=0.5; Co=12.0

617 GTAW 2.4627 • 18274 S Ni 6617 (NiCr22Co12Mo9) 5.14 ERNiCrCoMo-1 0.05 0.2 0.2 21.0 Bal. 9.0 Al=1.0; Ti=0.5; 
Co=12.0; Fe=2.8

617 GMAW 2.4627 • 18274 S Ni 6617 (NiCr22Co12Mo9) 5.14 ERNiCrCoMo-1 0.05 0.2 0.2 21.0 Bal. 9.0 Al=1.0; Ti=0.5; 
Co=12.0; Fe=2.0

625 SMAW 2.4621 • 14172 E Ni 6625 (NiCr22Mo9Nb) 5.11 ENiCrMo-3 0.03 0.7 <1.0 21.5 Bal. 9.5 Nb=3.3; Fe=<2.0

625 GTAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Nb=3.6; Fe=<1.5

625 GMAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Nb=3.6; Fe=<1.5 

625 SAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Nb=3.6; Fe=<1.5



Thermanit

C Si CrMn Ni MoEN AWS A...

18 /17 E GTAW 1.4440 12072 W 18 16 5 N L 5.9 ≈ ER317L 0.03 0.3 3.4 18.5 17.5 4.5 N = 0.15

18 /17 E GMAW 1.4440 12072 G 18 16 5 N L 5.9 ≈ ER317L 0.03 0.3 3.4 18.5 17.5 4.5 N = 0.15

19 /15 H SMAW 1.4455 1600 E 20 16 3 Mn N L B 22 – – <0.04 <0.5 6.0 20.0 16.5 3.0 N = 0.18

19 /15 H GTAW 1.4455 12072 W 20 16 3 Mn L 5.9 ≈ ER316L 0.03 0.5 7.5 20.5 15.5 3.0 N = 0.18

18

Thermanit

EN / 
EN ISO • AWS A... C Si CrMn Ni Mo Others

JEW 308L-17 SMAW 1.4316 1600 E 19 9 L R 32 5.4 E308L-17 <0.04 <0.9 0.8 19.5 9.5 –

JE-308L Si GTAW 1.4316 12072 W 19 9 L 5.9 ER308L 0.02 0.5 1.7 20.0 10.0 –

JE-308L Si GMAW 1.4316 12072 G 19 9 L Si 5.9 ER308LSi 0.02 0.9 1.7 20.0 10.0 –

JE-308L SAW 1.4316 12072 S 19 9 L 5.9 ER308L 0.02 0.6 1.8 20.0 10.0 –

Nicro 82 SMAW 2.4648 • 14172 E Ni 6082 (NiCr20Mn3Nb) 5.11 ≈ENiCrFe-3 <0.05 <0.4 4.0 19.5 Bal. – Fe = <4.0; Nb = 2.0

Nicro 82 GTAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Fe = <2.0; Nb = 2.5

Nicro 82 GMAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb) 5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Fe = <2.0; Nb = 2.5

Nicro 182 SMAW 2.4620 • 14172 E Ni 6182 (NiCr15Fe6Mn) 5.11 ENiCrFe-3 <0.05 <0.5 6.5 16.0 Bal. – Fe = <6.0; Nb = 2.0

19/15 H SMAW 1.4455 1600 E 20 16 3 Mn N L B 22 – – <0.04 <0.5 6.0 20.0 16.5 3.0 N = 0.18

19/15 H GTAW 1.4455 12072 W 20 16 3 Mn N L 5.9 ≈ER316L 0.03 0.5 7.5 20.5 15.5 3.0 N = 0.18

625 SMAW 2.4621 • 14172 E Ni 6625 (NiCr22Mo9Nb) 5.11 ENiCrMo-3 <0.04 <0.7 <1.0 21.5 Bal. 9.5 Nb = 3.3; Fe = <2.0

625 GTAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Nb = 3.6; Fe = 1.5

625 GMAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Nb = 3.6; Fe = <1.5

625 SAW 2.4831 • 18274 S Ni 6625 (NiCr22Mo9Nb) 5.14 ERNiCrMo-3 0.03 0.2 0.2 22.0 Bal. 9.0 Nb = 3.6; Fe = <1.5

Thermanit x¼] ÂÎo~¶ jH¼¶

¾ThÄn ÁIÀj¯¼Î /ÂUj»oM ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

¾ThÄn ÁIÀj¯¼Î / (AMAGNIT)ÂvÃŠI¹™¶oÃš ÁIÀj¯¼Î ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA ½nIμ{

½jI¶

k¹ÄAoÎ
x¼]
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18/17 E GTAW 1.4440 12072 W 18 16 5 N L 5.9 ≈ER317L 0.03 0.3 3.4 18.5 17.5 4.5 N = 0.15

25/14 EW 309L-17 SMAW 1.4332 1600 E 23 12 L R 32 5.4 E309L-17 <0.04 <0.9 0.8 24.5 13.0 –

25/14 E-309L GTAW 1.4332 12072 W 23 12 L 5.9 ER309L 0.03 0.5 2.0 24.0 13.0 –

Thermanit

C Si CrMn Ni Mo OthersEN AWS A...

Thermanit

C Si CrMn Ni Mo Others
EN / 
EN ISO • AWS A...

409 Cb GMAW ~1.4009 12072 G Z13 Nb L 5.9 ER409Cb ≤ 0.05 0.6 0.6 11.5 – – Nb = ≥10 x C

430L Cb GMAW 1.4511 12072 G Z18 Nb L 5.9 ER430 (mod.) ≤ 0.02 0.5 0.5 18.0 – – Nb = >12 x C

1610 Si GMAW 1.4502 12072 G Z17 Ti 5.9 ~ER430 0.065 1.0 0.6 17.5 – – Ti = >8 x C

439 Ti GMAW ~1.4009 12072 G Z18 Ti L – – ≤ 0.03 0.8 0.8 18.0 – – Ti = ≤12 x C

Thermanit

C Si CrMn Ni Mo OthersEN AWS A...

Thermanit x¼] ÂÎo~¶ jH¼¶

ÂTÄoÎ - ÂTÃ¹TwA R¯I~UH ÁnI§{¼] ÁHoM

(Buffer Layers)ÂºIÃ¶ ÁIÀ ¾Ä¯ ÁnI§{¼] ÁHoM

ÂTÄoÎ ÁIÀj¯¼Î/p»q¬H ÁI¿μTvÃw ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

k¹ÄAoÎ
x¼]

Nicro 82 SMAW 2.4648 • 14172 E Ni 6082 (NiCr20Mn3Nb)  5.11  ENiCrFe-3 <0.05 <0.4 4.0 19.5 Bal. – Fe = <4.0; Nb = 2.0

Nicro 82 GTAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb)  5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Fe = <2.0; Nb = 2.5

Nicro 82 GMAW 2.4806 • 18274 S Ni 6082 (NiCr20Mn3Nb)  5.14 ERNiCr-3 0.02 0.2 2.8 19.5 Bal. – Fe = <2.0; Nb = 2.5

Nicro 182 SMAW 2.4620 • 14172 E Ni 6182 (NiCr15Fe6Mn)   5.11 ENiCrFe-3 <0.05 <0.5 6.5 16.0 Bal. – Fe = <6.0; Nb = 2.0

X SMAW 1.4370 1600 E 18 8 Mn B 22 5.4  E307-15 0.10 0.6 7.0 18.5 8.0 – N = 0.12

X GTAW 1.4370 12072 W 18 8 Mn 5.9  ER307 0.08 0.8 7.0 19.0 9.0 –
X GMAW 1.4370 12072 G 18 8 Mn 5.9  ER307 0.08 0.8 7.0 19.0 9.0 –

18/17 E GTAW 1.4440 12072 W 18 16 5 N L 5.9  ER317L  0.03 0.3 3.4 18.5 17.5 4.5

25/14 EW309L-17 SMAW 1.4332 1600 E 23 12 L R 32 5.4 E309L-17   0.04 <0.9 0.8 24.5 13.0 –
25/14 E309L Si GTAW 1.4332 12072 W 23 12 L 5.9 ER309L   0.03 0.5 2.0 24.0 13.0 –

30/10 W SMAW 1.4337 1600 E 29 9 R 12 5.4  E312-16 0.10 1.1 0.8 29.0 9.0 – N = 0.1
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EN ISO 18273 Elongation
(L0 = 5d0)

%

Â§ÄoT§²H ÂÄIºIwn

Sm/mm2

Union AlMg 3 3.3536 S Al 5754 (AlMg3) – 80 180 18 16-22

Union AlMg 5 3.3556 S Al 5356 (AlMg 5 Cr (A)) ER5356 110 235 18 14-19

Union AlMg 4,5 Mn 3.3548 S Al 5183 (AlMg4,5Mn0,7(A)) ER5183 125 275 16 15-19

Union AlMg 4,5 MnZr 3.3546 S Al 5087 (AlMg4,5MnZr) (≈ER5183) 125 275 16 15-19

Union AlSi 5 3.2245 S Al 4043A (AlSi 5 (A)) ER4043 70 130 16 15-19

EN ISO 18273

AWS
A 5.10

AWS 
A 5.10 SiAl Mn Mg Zr Ti OthersCr

Union AlMg 3 3.3536 S Al 5754 (AlMg3) – Balance – 0.1-0.6 <0.3 2.6-3.6 – <0.15 –

Union AlMg 5 3.3556 S Al 5356 (AlMg 5 Cr (A)) ER5356 Balance – 0.1-0.5 <0.3 4.5-5.5 – <0.15 –

Union AlMg 4.5 Mn 3.3548 S Al 5183 (AlMg4.5Mn0.7(A)) ER5183 Balance – 0.6-1.0 0.05-0.25 4.3-5.2 – <0.15 –

Union AlMg 4.5 MnZr 3.3546 S Al 5087 (AlMg4.5MnZr) (≈ER5183) Balance – 0.6-1.0 0.05-0.25 4.3-5.2 0.1-0.2 <0.15 –

Union AlSi 5 3.2245 S Al 4043A (AlSi 5 (A)) ER4043 Balance 4.5-5.5 – – – – – –

³¼Ã¹Ã¶¼²A ÁIÀ Ï¼TŸ¶ » IÀ x¼] ´Ãw

³¼Ã¹Ã¶¼²A ÁIÀrIÃ²A » ³¼Ã¹Ã¶¼²A ÁnI§{¼] ÁHoM

jnHkºITwH %Ï¼μ•¶ ÂÄIÃμÃ{ qÃ²IºA½nIμ{

½jI¶

ÁnI\U ³Iº

jnHkºITwH½nIμ{

½jI¶

ÁnI\U ³Iº
EN 1597-1 ¢LŠ x¼]½jI¶ Â§ÃºI§¶ |H¼i

(¡IUH ÁI¶j nj ®¤Hke oÄjI£¶)

´Ã±vU ³I§dTwH
0.2% 

N/mm2

S¶»I£¶
Âzz¨

N/mm2
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SwH¼inj ¾M I¹M S 300

B 300* Adapter for B 300

BS 300* S 200*

S 760* S 100*

Áj¯¼Î ´Ãw :u¹]

ÁIÀ ·p» ÁHoM

12.5 kg / 15 kg / 18 kg / 20 kg

x¼] ´Ãw

nHj y¨»n ,Áj¯¼Î ´Ãw :u¹]

ÁIÀ ·p» ÁHoM

x¼] ´Ãw12.5 kg / 15 kg / 18 kg

Áj¯¼Î ¡n» /J¼a :u¹]

250 / 300 kg ÁIÀ ·p» ÁHoM

x¼] ´Ãw 

¦ÃTw°Q :u¹]

x¼] ´Ãw 0,7kg ·p» ÁHoM

¦ÃTw°Q :u¹]

¦ÃTw°Q :u¹]

x¼] ´Ãw 5 kg ·p» ÁHoM

(EN759*¢LŠ)GMAWÁIÀ x¼] ´Ãw ÁHoM (Spool) ½o¤o¤



ÁnI~TiH ´G°– ½o¤o¤ Ì¼º (mm) jI•MH ÂLÄo£U ·p» u¹]
(Spool) ½o¤o¤ EN 759 I A B (kg)

K 435 - 70 1) – 300 435 70 25 ÂμÃw ÁkLw ½o¤o¤

K 435 - 100 1) B 450 300 435 100 25 ÂμÃw ÁkLw ½o¤o¤

K 300 - 20 2) B 300 180 300 100 20 ÂμÃw ÁkLw ½o¤o¤  

1) 2.0 - 4.0 mm o‰¤ IM x¼] ´Ãw ÁHoM

2) 1.2 - 2.0 mm o‰¤ IM x¼] ´Ãw ÁHoM

A I B

I ) SwH¼inj ¾M I¹M

AA 1) 770 570 100 100

C 320 220 50 10

®Ä¼¨ ÁnI~TiH S¶°– jI•MH
(mm)

ÂLÄo£U ·p»

(kg)

22

(740 x 740 mm) ÂM¼a S²IQ
850 kg.oX¨HkeÁj¯¼Î Drum
S²IQ ¦Ä Á»n Drum oÀ

(1200 x 800 mm) ÂM¼a S²IQ
350 kg.oX¨HkeÂÄI¿º Ák¹M ¾TvM : Pay-off Pack
S²IQ ¦Ä Á»n Drum »j

Ánj¼Q oÄp ÁIÀ x¼] ´Ãw ÁHoM (Spool)½o¤o¤ » ®Ä¼¨ jI•MH
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k
g/

m
 x

¼]
 ·

p»

mm ½nH¼Äj S¶Ih†

10
9
8

7

6

5

4

3

2

1.5

1.0
0.9
0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.15

0.10
0.09
0.08

0.07

0.06

0.05

0.04

0.03

0.02

0.01
1 2 3 4 5 6 7 8 9 10 12 15 18 20 22 25 30 35 40 45 50

V-butt weld 70°

V-butt weld 60°

V-butt weld 50°

DV-butt weld 70°

DV-butt weld 60°

DV-butt weld 50°

Fillet weld 120°

Fillet weld 90°

Fillet weld 60°

x¼] œ±Th¶ ÁIÀ ®§{ nj x¼] pnj ·p»

SwH ½k{ ¾TÎo¬ oÊº nj 1.5mm x¼] Â¬k¶AoM oÄjI£¶ ¸ÄHnj

(Iμ¹ÀHn oÄjI£¶)
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1992(ÁnI§{¼] ¢Ã£dU ¾vw¼¶) WRC³Ho¬IÄj
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Chromium equivalent = %Cr + %Mo + 1.5x%Si + 0.5x%Nb + 2x%Ti (A. L. Schaeffler, Metal Progress, Nov. 1949, Page 680, 680-B)
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Chromium equivalent = %Cr + %Mo + 1.5x%Si + 0.5x%Nb (W.  T. DeLong, Welding Journal, July 1974, Pages 273-s to 286-s)
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Fillet welds

Butt welds

PA Horizontal welding of butt welds

and fillet welds in flat position

PB Horizontal welding of fillet welds 

(downhand position)

PC Transverse position

PD Horizontal overhead position

PE Overhead position

PF Vertical up position

PG Vertical down position

26

PE ASME: 4G

.k{IM Â¶ oLT•¶ ÂLT¨ ¢ÎH¼U Rn¼‚nj I¿¹U ¾]nk¹¶ jH¼¶ joMnI¨ IÄ |H¼i ¸Ãμ…U .k{IM Â¶ cÃ†¼U ÁHoM I¿¹U ©¼²IUI¨ ¸ÄH nj Znk¹¶ R¯¼~d¶ » jH¼¶ ÁoÃ¬nI¨ ¾M » |H¼i ¾M ‡¼Mo¶ K²I‰¶ ¾Ã±¨

Fillet welds

Butt welds

PA ASME: 1G

PC

ASME: 2G

PG ASME: 3Gd PF ASME: 3 Gu

PC pipe: fixed
pipe axis: vertical
ASME: 2G

PG pipe: fixed
pipe axis: 
horizontal
ASME: 5Gd

H-LO45 pipe: fixed
pipe axis: e.g. 45°
ASME: 6G

PA pipe: rotated
pipe axis: horizontal
ASME: 1G

Variable axis

PD ASME: 4F

PB ASME: 2F

PF ASME: 3FuPG ASME: 3Fd

PA ASME: 1F

PF pipe: fixed
pipe axis: 
horizontal
ASME: 5Fu

PG pipe: fixed
pipe axis: 
horizontal
ASME: 5Fd

PB pipe: fixed
pipe axis: vertical
ASME: 2F

PD pipe: fixed
pipe axis: vertical
ASME: 4F

PB pipe: rotated
pipe axis: 
horizontal
ASME: 2F

PF pipe: fixed
pipe axis: horizontal
ASME: 5Gu

ISO 6947 / EN 287tIwH oM ÁnI§{¼] ÁIÀ S¿]
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