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Filler Metals Bestseller for Joining Applications

Böhler Welding
Lasting Connections
Böhler Welding, a merger of the product brands „Böhler“, „T-PUT“, „Avesta“ and „UTP“ in 
the brand network of voestalpine Böhler Welding, is renown for over 85 years as an innova-
tive producer of welding consumables for joint welding in all major arc welding processes. 
Böhler Welding has a leading position globally with especial regards from medium- up to 
high-alloyed grades, where we continuously set our focus.  

Böhler Welding offers a globally unique and complete product portfolio of welding consumab-
les from own production. The extensive range of approximately 2.000 products is constantly 

necessary, to the market requirements under observance of the highest quality standards.  

The product brands comprising Böhler Welding look back at a longstanding and proven 
international market history and are in their respective specialized areas permanently on the 
leading edge of innovation. The merger into „Böhler Welding“ bundles the metallurgical, ser-
vice and technical know-how we have accumulated globally over decades for the maximum 

high quality products, services and solutions, which are being applied successfully globally, 
but even more so in the lasting relationships we have built with customers and partners 
globally.  

With our international network of 34 sales companies, 11 production units, as well as dis-
tribution partners in over 150 countries around the globe, we are always in close proximity 
to our customers and can offer our support for daily operational welding challenges. Our 
experienced welding engineers go, if necessary, into the deepest details of welding tech-

the customer. This customer focus is also manifested in our research and development ac-
-

ments. Cooperations with leading companies of various industries, universities and research 
institutes, as well as our parent company voestalpine of course, ensure that we continuously 
push the edge of innovation and this will allow us to guarantee the already expected lasting 
connections of highest quality well into the future.   

Foreword
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 Chapter 1.1 - Stick electrodes (unalloyed, low-alloyed)
Product Name EN/ISO-Standard Chapter Page
BÖHLER FOX KE EN ISO 2560-A E 38 0 RC 11 E6013 2
BÖHLER FOX OHV EN ISO 2560-A E 38 0 RC 11 E6013 3
Phoenix SH Gelb R EN ISO 2560-A E 38 2 RB 12 E6013 4
Phoenix Blau EN ISO 2560-A E 42 0 RC 11 E6013 5
BÖHLER FOX ETI EN ISO 2560-A E 42 0 RR 12 E6013 6
Phoenix Grün T EN ISO 2560-A E 42 0 RR 12 E6013 7
BÖHLER FOX EV 47 EN ISO 2560-A E 38 4 B 42 H5 E7016-1H4R 8
BÖHLER FOX EV 50-A EN ISO 2560-A E 42 3 B 12 H10 E7016 9
Phoenix SPEZIAL D EN ISO 2560-A E 42 3 B 12 H10 E 7016 10
UTP COMET J 50 N EN ISO 2560-A E 42 3 B 12 H 10 E 7016 11

BÖHLER FOX EV 50 EN ISO 2560-A E 42 5 B 42 H5 E7018-1H4R 12

Phoenix 120 K EN ISO 2560-A E 42 5 B 32 H5 E7018-1 13
BÖHLER FOX CEL EN ISO 2560-A E 38 3 C 21 E6010 14
BÖHLER FOX CEL+ EN ISO 2560-A E 38 2 C 21 E6010 15
Phoenix Cel 70 EN ISO 2560-A E 42 2 C 25 E6010 16
Phoenix Cel 75 EN ISO 2560-A E 42 2 C 25 E7010-P1 17
BÖHLER FOX CEL 75 EN ISO 2560-A E 42 3 C 25 E7010-P1 18
BÖHLER FOX CEL Mo EN ISO 2560-A E 42 3 Mo C 25 E7010-A1 19
Phoenix Cel 80 EN ISO 2560-A E 46 3 C 25 E8010-P1 20
BÖHLER FOX CEL 85 EN ISO 2560-A E 46 4 1Ni C 25 E8010-P1 21
BÖHLER FOX CEL 90 EN ISO 2560-A E 50 3 1Ni C 25 E9010-P1 22
Phoenix Cel 90 EN ISO 2560-A E 50 3 1Ni C 25 E9010-G 23
BÖHLER FOX EV PIPE EN ISO 2560-A E 42 4 B 12 H5 E7016-1H4R 24
BÖHLER FOX BVD 85 EN ISO 2560-A E 46 5 1Ni B 45 E8045-P2 25
BÖHLER FOX BVD 90 EN ISO 18275 E 55 5 Z2Ni B 45 E9045-P2 (mod.) 26
BÖHLER FOX BVD 100 EN ISO 18275 E 62 5 Z2Ni B 45 E10045-P2 (mod.) 27
BÖHLER FOX EV 60 EN ISO 2560-A E 46 6 1Ni B 42 H5 E8018-C3H4R 28
Phoenix SH Schwarz 3 K EN ISO 2560-A E 50 4 Mo B 42 E7015-G 29
Phoenix SH Schwarz 3 K Ni EN ISO 2560-A E 50 4 1NiMo B 42 H5 E9018-G 30
BÖHLER FOX EV 65 EN ISO 18275 E 55 6 1NiMo B 42 H5 E8018-GH4R 31
Phoenix SH Ni 2 K 100 EN ISO 18275-A E 69 5 Mn2NiCrMo B 42 H5 E11018-G 32
BÖHLER FOX EV 85 EN ISO 18275 E 69 6 Mn2NiCrMo B 42 H5 E11018-GH4R 33
BÖHLER FOX DMO Kb EN ISO 3580-A E Mo B 4 2 H5 E7018-A1H4R 34
Phoenix SH Schwarz 3 MK EN ISO 3580-A E Mo B 42 H5 E7018-A1 35
BÖHLER FOX DCMS Kb EN ISO 3580-A E CrMo1 B 4 2 H5 E8018-B2H4R 36
Phoenix Chromo 1 EN ISO 3580-A E CrMo 1 B 42 H5 E8018-B2 37
Phoenix SH Chromo 2 KS EN ISO 3580-A E CrMo 2 B 42 H5 E9015-B3 38
Phoenix SH Kupfer 3 KC EN ISO 3580-A E ZCrMoV 1 B 42 H5 E9015-G 39
BÖHLER FOX C 9 MV EN ISO 3580-A E CrMo91 B 4 2 H5 E9015-B9 40
BÖHLER FOX P 92 EN ISO 3580-A E ZCrMoWVNb 9 0,5 2 B 4 2 H5 E9015-B9 (mod.) 41
Thermanit MTS 616 EN ISO 3580-A E ZCrMoWVNb 9 0,5 2 B 4 2 H5 E9015-G 42
Thermanit Chromo 9 V EN ISO 3580-A E CrMo 91 B 42 H5 E9015-B9 43
Thermanit MTS 3 EN ISO 3580-A E CrMo 91 B 42 H5 E9015-B9 44
BÖHLER FOX CM 2 Kb EN ISO 3580-A E CrMo2 B 4 2 H5 E9018-B3H4R 45
BÖHLER FOX CM 5 Kb EN ISO 3580-A E CrMo5 B 4 2 H5 E8018-B6H4R 46
BÖHLER FOX CM 9 Kb EN ISO 3580-A E CrMo9 B 4 2 H5 E8018-B8 47
BÖHLER FOX 20 MVW EN ISO 3580-A E CrMoWV 12 B 4 2 H5 - 48
Avesta 308/308H AC/DC EN ISO 3581 E 19 9 R E308H-17 49
BÖHLER FOX E 308 H EN ISO 3581 E 19 9 H R 4 2 E308H-16 50
Thermanit ATS 4 EN 1600 E 19 9 H B 22 E308H-15 51
BÖHLER FOX 2,5 Ni EN ISO 2560-A E 46 8 2Ni B 42 H5 E8018-C1H4R 52
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Chapter 1.2 - Stick electrodes  (high-alloyed)
Product Name EN/ISO-Standard Chapter Page
BÖHLER FOX EAS 2 EN ISO 3581 E 19 9 L B 2 2 E308L-15 4
Avesta 308L/MVR EN ISO 3581 E 19 9 L R E308L-17 5
BÖHLER FOX EAS 2-A EN ISO 3581 E 19 9 L R 3 2 E308L-17 6
Thermanit JEW 308L-17 EN ISO 3581 E 19 9 L R 3 2 E308L-17 7
Avesta 309L EN ISO 3581 E 23 12 L R E309L-17 8
BÖHLER FOX CN 23/12-A EN ISO 3581 E 23 12 L R 3 2 E309L-17 9
BÖHLER FOX EAS 4 M EN ISO 3581 E 19 12 3 L B 2 2 E316L-15 10
Avesta 316L/SKR Cryo EN ISO 3581 E 19 12 3 L R E316L-16 11
Avesta 316L/SKR EN ISO 3581 E 19 12 3 L R E316L-17 12
Avesta 316L/SKR-2D EN ISO 3581 E 19 12 3 L R E316L-17 13
Avesta 316L/SKR-4D EN ISO 3581 E 19 12 3 L R E316L-17 14
Avesta 316L/SKR-PW 
AC/DC

EN ISO 3581 E 19 12 3 L R E316L-17 15

BÖHLER FOX EAS 4 M-A EN ISO 3581 E 19 12 3 L R 3 2 E316L-17 16
Thermanit GEW 316L-17 EN ISO 3581 E 19 12 3 L R 3 2 E316L-17 17
BÖHLER FOX SAS 4 EN ISO 3581 E 19 12 3 Nb B 2 2 E318-15 18
BÖHLER FOX SAS 4-A EN ISO 3581 E 19 12 3 Nb R 3 2 E318-17 19
Thermanit AW EN ISO 3581 E 19 12 3 Nb R 3 2 E318-17 20
Avesta 347/MVNb EN ISO 3581 E 19 9 Nb R E347-17 21
BÖHLER FOX SAS 2 EN ISO 3581 E 19 9 Nb B 2 2 E347-15 22
BÖHLER FOX SAS 2-A EN ISO 3581 E 19 9 Nb R 3 2 E347-17 23
BÖHLER FOX CN 13/4 EN ISO 3581 E 13 4 B 6 2 E410NiMo-15 24
BÖHLER FOX A 7 EN ISO 3581 E 18 8 Mn B 2 2 E307-15 (mod.) 25
Thermanit X EN ISO 3581 E 18 8 Mn B 2 2 E307-15 (mod.) 26
BÖHLER FOX A 7-A EN ISO 3581 E Z18 9 MnMo R 3 2 E307-16 (mod.) 27
Thermanit XW EN ISO 3581 E 18 8 Mn R 1 2 E307-16 (mod.) 28
BÖHLER FOX CN 19/9 M EN ISO 3581 E 20 10 3 R 3 2 E308Mo-17 (mod.) 29
Avesta 904L EN ISO 3581 E 20 25 5 Cu N L R E385-17 30
BÖHLER FOX CN 20/25 M-A EN ISO 3581 E 20 25 5 Cu N L R 3 2 E385-17 (mod.) 31
Avesta 253 MA EN ISO 3581 E 21 10 R - 32
UTP 2133 Mn EN ISO 3581 E Z 2133 B 42 - 33
Avesta 2205 basic EN ISO 3581 E 22 9 3 N L B E2209-15 34
Avesta 2205 EN ISO 3581 E 22 9 3 N L R E2209-17 35
Avesta 2205-PW AC/DC EN ISO 3581 E 22 9 3 N L R E2209-17 36
BÖHLER FOX CN 22/9 N EN ISO 3581 E 22 9 3 N L R 3 2 E2209-17 37
Avesta 2304 EN ISO 3581 E 23 7 N L R - 38
Avesta LDX 2101 EN ISO 3581 E 23 7 N L R - 39
Avesta P5 EN ISO 3581 E 23 12 2 L R E309MoL-17 40
BÖHLER FOX CN 23/12 
Mo-A

EN ISO 3581 E 23 12 2 L R 3 2 E309LMo-17 41

BÖHLER FOX FFB EN ISO 3581 E 25 20 B 2 2 E310-15 (mod.) 42
BÖHLER FOX FFB-A EN ISO 3581 E 25 20 R 3 2 E310-16 43
Avesta 310 EN ISO 3581 E 25 20 R E310-17 44
Avesta 2507/P100 RUTILE EN ISO 3581 E 25 9 4 N L R E2594-16 45
Thermanit 25/09 CuT EN ISO 3581 E 25 9 4 N L B 2 2 E2553-15 (mod.) 46
Thermanit 25/22 H EN ISO 3581 E Z25 22 2 L B 2 2 - 47
Avesta P7 AC/DC EN ISO 3581 E 29 9 R - 48
UTP 65 D EN ISO 3581 E 29 9 R 12 - 49
Thermanit 30/10 W EN 1600 E 29 9 R 12 E312-16 mod. 50
BÖHLER FOX CN 29/9-A EN ISO 3581 E 29 9 R 3 2 E312-17 51
UTP 65 EN ISO 3581 E 29 9 R 3 2 - 52
Avesta 317L/SNR - - E317L-17 53
UTP 2535 Nb EN ISO 3581 E Z 25 35 Nb B62 - 54
BÖHLER FOX NiBAS 625 EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) ENiCrMo-3 55
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Thermanit 625 EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) E NiCrMo-3 56
UTP 6222 Mo EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) E NiCrMo-3 57
BÖHLER FOX NiBAS 70/20 EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) ENiCrFe-3 (mod.) 58
Thermanit Nicro 82 EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) ENiCrFe-3 (mod.) 59
UTP 068 HH EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) E NiCrFe-3 (mod.) 60
UTP 6170 CO EN ISO 14172 E Ni 6117 (NiCr22Co12Mo) ~E NiCrCoMo-1 61
Thermanit Nicro 182 EN ISO 14172 E Ni 6182 (NiCr15Fe6Mn) ENiCrFe-3 62
UTP 759 Kb EN ISO 14172 E Ni 6059 (NiCr23Mo16) ENiCrMo-13 63
Thermanit NiMo C 24 EN ISO 14172 E Ni 6059 (NiCr23Mo16) ENiCrMo-13 64
UTP 7015 EN ISO 14172 E Ni 6182 (NiCr15Fe6Mn) E Ni Cr Fe-3 65
UTP 7015 Mo EN ISO 14172 E Ni 6093(NiCr15Fe8NbMo) E Ni Cr Fe-2 66
UTP 7013 Mo EN ISO 14172 E Ni 6620 (NiCr14Mo7Fe) E NiCrMo-6 67
UTP 80 M EN ISO 14172 E Ni 4060 (NiCu30Mn3Ti) ENiCu-7 68
Avesta P12-R basic EN ISO 3581 E Ni Cr 22 Mo 9 ERNiCrMo-12 69

Chapter 1.2 - Stick electrodes  (high-alloyed)

Product Name EN/ISO-Standard Chapter Page
BÖHLER EMK 6 EN ISO 636-A W 42 5 W3Si1 ER70S-6 2
BÖHLER EML 5 EN ISO 636-A W 46 5 W2Si ER70S-3 3
Union I 52 EN ISO 636-A W 42 5 W3Si1 ER70S-6 4
BÖHLER DMO-IG EN ISO 636-A W MoSi ER70S-A1 5
BÖHLER DCMS-IG EN ISO 21952-A W CrMo1Si ER80S-B2 (mod.) 6
Union I Mo EN ISO 636-A W 46 3 W2Mo ER80S-G(A1) 7
Union I CrMo EN ISO 21952-A W CrMo1Si ER80S-G 8
BÖHLER CM 2-IG EN ISO 21952-A W CrMo2Si ER90S-B3 (mod.) 9
BÖHLER C 9 MV-IG EN ISO 21952-A W CrMo91 ER90S-B9 10
Thermanit MTS 3 EN ISO 21952-A W CrMo91 ER90S-B9 11
Union I CrMo 910 EN ISO 21952-A W CrMo2Si ER90S-G 12
Union I P24 EN ISO 21952-A W Z CrMo2VTi/Nb ER90S-G 13
Thermanit MTS 616 EN ISO 21952-A W Z CrMoWVNb 9 0,5 1,5 ER90S-G [ER90S-B9(-

mod.)]
14

Thermanit ATS 4 EN ISO 14343-A W 19 9 H ER19-10H 15
BÖHLER DMO EN 12536 O IV R60-G 16
BÖHLER Ni 1-IG EN ISO 636-A W3Ni1 ER80S-Ni1 (mod.) 17
BÖHLER 2,5 Ni-IG EN ISO 636-A W 46 8 W2Ni2 ER80S-Ni2 18

Chapter 2.1 - TIG rod (unalloyed, low-alloyed)

Chapter 2.2 - TIG rod (high-alloyed)
BÖHLER A 7 CN-IG EN ISO 14343-A W 18 8 Mn ER307 (mod.) 2
Thermanit X EN ISO 14343-A W 18 8 Mn ER307 (mod.) 3
Avesta 308L/MVR EN ISO 14343-A W 19 9 L ER308L 4
Avesta 308L-Si/MVR-Si EN ISO 14343-A W 19 9 L Si ER308LSi 5
Thermanit JE-308L EN ISO 14343-A W 19 9 L ER308L 6
Thermanit JE-308L Si EN ISO 14343-A W 19 9 L Si ER308LSi 7
BÖHLER CN 23/12-IG EN ISO 14343-A W 23 12 L ER309L 8
Thermanit 25/14 E-309L EN ISO 14343-A W 23 12 L ER309L 9
Avesta 309L-Si EN ISO 14343-A W 23 12 L Si ER309LSi 10
Thermanit D EN ISO 14343-A W 22 12 H ER309 (mod.) 11
BÖHLER FF-IG EN ISO 14343-A W 22 12 H ER309 (mod.) 12
Avesta 316L/SKR EN ISO 14343-A W 19 12 3 L ER316L 13
Avesta 316L-Si/SKR-Si EN ISO 14343-A W 19 12 3 L Si ER316LSi 14
BÖHLER EAS 4 M-IG EN ISO 14343-A W 19 12 3 L ER316L 15
Thermanit GE-316L EN ISO 14343-A W 19 12 3 L ER316L 16
Thermanit GE-316L Si EN ISO 14343-A W 19 12 3 L Si ER316LSi 17
BÖHLER SAS 4-IG EN ISO 14343-A W 19 12 3 Nb ER318 18
Thermanit A EN ISO 14343-A W 19 12 3 Nb ER318 19
Avesta 318-Si/SKNb-Si EN ISO 14343-A W 19 12 3 Nb Si ER318(mod.) 20
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BÖHLER SAS 2-IG EN ISO 14343-A W 19 9 Nb ER347 21
Thermanit H-347 EN ISO 14343-A W 19 9 Nb ER347 22
BÖHLER CN 13/4-IG EN ISO 14343-A W 13 4 ER410NiMo (mod.) 23
Avesta 2205 EN ISO 14343-A W 22 9 3 N L ER2209 24
BÖHLER CN 22/9 N-IG EN ISO 14343-A W 22 9 3 N L ER2209 25
Thermanit 22/09 EN ISO 14343-A W 22 9 3 N L ER2209 26
Avesta LDX 2101 EN ISO 14343-A W 23 7 N L - 27
Avesta P5 EN ISO 14343-A W 23 12 2 L ER309LMo(mod.) 28
Avesta 2507/P100 EN ISO 14343-A W 25 9 4 N L ER2594 29
BÖHLER CN 25/9 CuT-IG EN ISO 14343-A W 25 9 4 N L ER2594 30
Thermanit 25/09 CuT EN ISO 14343-A W 25 9 4 N L ER2594 31
Thermanit L EN ISO 14343-A W 25 4 - 32
BÖHLER FA-IG EN ISO 14343-A W 25 4 - 33
BÖHLER FFB-IG EN ISO 14343-A W 25 20 Mn ER310 (mod.) 34
UTP A 2133 Mn EN ISO 14343-A W Z 21 33 Mn Nb - 35
UTP A 2535 Nb EN ISO 14343-A W Z 25 35 Zr - 36
UTP A 3545 Nb EN ISO 14343-A W Z 35 45 Nb - 37
Thermanit 35/45 Nb EN ISO 18274 S Ni Z (NiCr36Fe15Nb0,8) - 38
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 39
BÖHLER NiBAS 625-IG EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 40
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 41
UTP A 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ER NiCrMo-3 42
BÖHLER NiBAS 70/20-IG EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 43
Thermanit Nicro 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 44
UTP A 068 HH EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 45
Thermanit 617 EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1 46
UTP A 6170 Co EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1 47
UTP A 776 EN ISO 18274 S Ni 6276 (NiCr15Mo16Fe6W4) ERNiCrMo-4 48
Thermanit NiMo C 24 EN ISO 18274 S Ni 6059 (NiCr23Mo16) ERNiCrMo-13 49
UTP A 759 EN ISO 18274 S Ni 6059 (NiCr23Mo16) ER NiCrMo-13 50
UTP A 80 M EN ISO 18274 S Ni 4060 (NiCu30Mn3Ti) ERNiCu-7 51

Chapter 2.2 - TIG rod (high-alloyed) cont.

Chapter 3.1 - (GMAW) Solid wire (unalloyed, low-alloyed)
Product Name EN/ISO-Standard Chapter Page
BÖHLER EMK 6 EN ISO 14341-A G 42 4 M21 3Si1 / G 42 4 C1 3Si1 ER70S-6 2
Union K 52 EN ISO 14341-A G 42 2 C1 3Si1 / G 46 4 M21 3Si1 ER70S-6 3
BÖHLER EMK 8 EN ISO 14341-A G 46 4 M21 4Si1 / G 46 4 C1 4Si1 ER70S-6 4
Union K 56 EN ISO 14341-A G 46 2 C G4Si1 / G 46 4 M G4Si1 ER70S-6 5
BÖHLER NiCU 1-IG EN ISO 14341-A G 42 4 M21 Z3Ni1Cu / G 42 4 C1 Z3Ni1Cu ER80S-G 6
BÖHLER NiMo 1-IG EN ISO 16834-A G 55 6 M21 Mn3Ni1Mo / 

G 55 4 C1 Mn3Ni1Mo
ER90S-G 7

Union MoNi EN ISO 16834-A G 62 5 M21 Mn3Ni1Mo ER90S-G 8
Union NiMoCr EN ISO 16834-A G 69 6 M21 Mn4Ni1,5CrMo ER100S-G 9
BÖHLER NiCrMo 2,5-IG EN ISO 16834-A G 69 6 M21 Mn3Ni2.5CrMo / 

G 69 4 C1 Mn3Ni2.5CrMo
ER110S-G 10

BÖHLER X 70-IG EN ISO 16834-A G 69 5 M21 Mn3Ni1CrMo ER110S-G 11
Union X 85 EN ISO 16834-A G 79 5 M21 Mn4Ni1,5CrMo ER110S-G 12
BÖHLER X 90-IG EN ISO 16834-A G 89 6 M21 Mn4Ni2CrMo ER120S-G 13
Union X 90 EN ISO 16834-A G 89 6 M21 Mn4Ni2CrMo ER120S-G 14
Union X 96 EN ISO 16834-A G 89 5 M21 Mn4Ni2,5CrMo ER120S-G 15
BÖHLER DMO-IG EN ISO 21952-A G MoSi ER70S-A1 16
Union I Mo EN ISO 21952-A G MoSi ER80S-G(A1) 17
BÖHLER DCMS-IG EN ISO 21952-A G CrMo1Si ER80S-G [ER80S-B2 

(mod.)]
18

Union I CrMo EN ISO 21952-A G CrMo1Si ER80S-G [ER80S-B2 
(mod.)]

19
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Chapter 3.1 - (GMAW) Solid wire (unalloyed, low-alloyed)
BÖHLER CM 2-IG EN ISO 21952-A G CrMo2Si ER90S-B3 (mod.) 20
BÖHLER C 9 MV-IG EN ISO 21952-A G CrMo91 ER90S-B9 21
Thermanit MTS 3 EN ISO 21952-A G CrMo91 ER90S-B9 22
Union I CrMo 910 EN ISO 21952-A G CrMo2Si ER90S-G 23
Thermanit MTS 616 EN ISO 21952-A GZ CrMoWVNb 9 0,5 1,5 ER90S-G [ER90S-B9(mod.)] 24
Thermanit ATS 4 EN ISO 14343-A G 19 9 H ER19-10H 25
Union K 5 Ni EN ISO 14341-A G 50 5 M21 3Ni1/G 46 3 C1 3Ni1 ER80S-G 26
BÖHLER SG 8-P EN ISO 14341-A G 42 5 M21 3Ni1 ER80S-G 27
BÖHLER 2,5 Ni-IG EN ISO 14341-A G 46 8 M21 2Ni2 ER80S-Ni2 28
Union K 52 Ni EN ISO 14341-A G 50 6 M21 Z3Ni1/G 46 4 C1 Z3Ni1 ER80S-G [ER80S-Ni1(-

mod.)]
29

Union K NOVA Ni EN ISO 14341-A G 42 5 M21 3Ni1 ER80S-G [ER80S-Ni1(-
mod.)]

30

Union Ni 2,5 EN ISO 14341-A G 50 7 M21 2Ni2 ER80S-Ni2 31

Chapter 3.2 - (GMAW) Solid wire (high-alloyed)
Product Name EN/ISO-Standard Chapter Page
Avesta 307-Si EN ISO 14343-A G 18 8 Mn ER307 (mod.) 2
BÖHLER A 7-IG / A 7 CN-IG EN ISO 14343-A G 18 8 Mn ER307 (mod.) 3
Thermanit X EN ISO 14343-A G 18 8 Mn ER307 (mod.) 4
Avesta 308L-Si/MVR-Si EN ISO 14343-A G 19 9 L Si ER308LSi 5
BÖHLER EAS 2-IG (Si) EN ISO 14343-A G 19 9 L Si ER308LSi 6
Thermanit JE-308L Si EN ISO 14343-A G 19 9 L Si ER308LSi 7
Avesta 309L-Si EN ISO 14343-A G 23 12 L Si ER309LSi 8
BÖHLER CN 23/12-IG EN ISO 14343-A G 23 12 L ER309L 9
Thermanit 25/14 E-309L Si EN ISO 14343-A G 23 12 L Si ER309LSi 10
BÖHLER FF-IG EN ISO 14343-A G 22 12 H ER309 (mod.) 11
Thermanit D EN ISO 14343-A G 22 12 H ER309 (mod.) 12
Avesta 316L-Si/SKR-Si EN ISO 14343-A G 19 12 3 L Si ER316LSi 13
BÖHLER EAS 4 M-IG (Si) EN ISO 14343-A G 19 12 3 L Si ER316LSi 14
Thermanit GE-316L Si EN ISO 14343-A G 19 12 3 L Si ER316LSi 15
Avesta 318-Si/SKNb-Si EN ISO 14343-A G 19 12 3 Nb Si - 16
BÖHLER ASN 5-IG (Si) EN ISO 14343-A G Z18 16 5 N L ER317L (mod.) 17
Thermanit A Si EN ISO 14343-A G 19 12 3 Nb Si ER318 (mod.) 18
BÖHLER SAS 2-IG (Si) EN ISO 14343-A G 19 9 Nb Si ER347Si 19
Thermanit H Si EN ISO 14343-A G 19 9 Nb Si ER347Si 20
BÖHLER CN 13/4-IG EN ISO 14343-A G 13 4 ER410NiMo (mod.) 21
Avesta 2205 EN ISO 14343-A G 22 9 3 N L ER2209 22
BÖHLER CN 22/9 N-IG EN ISO 14343-A G 22 9 3 NL ER2209 23
Thermanit 22/09 EN ISO 14343-A G 22 9 3 N L ER2209 24
Avesta LDX 2101 EN ISO 14343-A G 23 7 N L - 25
Avesta P5 EN ISO 14343-A G 23 12 2 L - 26
Avesta 2507/P100 EN ISO 14343-A G 25 9 4 N L - 27
Thermanit 25/09 CuT EN ISO 14343-A G 25 9 4 N L ER2594 28
BÖHLER FA-IG EN ISO 14343-A G 25 4 - 29
Thermanit L EN ISO 14343-A G 25 4 - 30
BÖHLER FFB-IG EN ISO 14343-A G 25 20 Mn ER310 (mod.) 31
BÖHLER SKWAM-IG EN ISO 14343-A G Z 17 Mo - 32
Thermanit 17/15 TT EN ISO 14343-A G Z 17 15 Mn W - 33
BÖHLER CAT 430L Cb-IG EN ISO 14343-A G Z 18 L Nb ER430 (mod.) 34
BÖHLER CAT 430L CbTi-IG EN ISO 14343-A G Z Cr 18 NbTi L ER430Nb (mod.) 35
Thermanit 439 Ti EN ISO 14343-A G Z 18 Ti L ER439 (mod.) 36
UTP A 2133 Mn EN ISO 14343-A G Z 21 33 Mn Nb - 37
UTP A 2535 Nb EN ISO 14343-A G Z 25 35 Zr - 38
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 39
BÖHLER NiBAS 625-IG EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 40
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Chapter 3.2 - (GMAW) Solid wire (high-alloyed) cont.
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 41
UTP A 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 42
BÖHLER NiBAS 70/20-IG EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 43
Thermanit Nicro 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 44
UTP A 068 HH EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 45
Thermanit 617 EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1 46
UTP A 6170 Co EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1 47
UTP A 776 EN ISO 18274 S Ni 6276 (NiCr15Mo16Fe6W4) ERNiCrMo-4 48
Thermanit NiMo C 24 EN ISO 18274 S Ni 6059 (NiCr23Mo16) ERNiCrMo-13 49
UTP A 759 EN ISO 18274 S Ni 6059 (NiCr23Mo16) ER NiCrMo-13 50
UTP A 80 M EN ISO 18274 S Ni 4060 (NiCu30Mn3Ti) ERNiCu-7 51
Thermanit 35/45 Nb EN ISO 18274 S Ni Z (NiCr36Fe15Nb0,8) - 52
UTP A 3545 Nb EN ISO 14343-A G Z 35 45 Nb - 53

Product Name EN/ISO-Standard Chapter Page
BÖHLER EMS 2 + BB 24 EN ISO 14171-A S 38 6 FB S2 F7A8-EM12K 

(F6P6-EM12K)
2

Union S 2 EN ISO 14171-A S2 EM12 3
Union S 2 Si EN ISO 14171-A S2Si EM12K 4
Union S 3 EN ISO 14171-A S3 EH10K 5
Union S 3 Si EN ISO 14171-A S3Si EH12K 6

BÖHLER EMS 2 Mo + BB 24 EN ISO 14171-A S 46 4 FB S2Mo F8A4-EA2-A2/
F8P0-EA2-A2

7

Union S 2 Mo EN ISO 24598-A S2Mo EA2 8
Union S 3 Mo EN ISO 24598-A S3Mo EA4 9
Union S 2 NiMo 1 EN ISO 14171-A SZ2Ni1Mo ENi1 10
BÖHLER 3 NiMo 1-UP + BB 24 EN ISO 26304-A S 55 4 FB S3Ni1Mo F9A4-EF3-F3 11
Union S 3 NiMo 1 EN ISO 14171-A S3Ni1Mo EF3 12
Union S 3 NiMo EN ISO 14171-A S3Ni1,5Mo EG [EF1 (mod.)] 13
Union S 3 NiMoCr EN ISO 26304-A SZ3Ni2,5CrMo EG [EF6 (mod.)] 14

BÖHLER 3 NiCrMo 2,5-UP + BB 24 EN ISO 26304-A S 69 6 FB S3Ni2,5CrMo F11A8-EM4 (mod.)-
M4H4

15

BÖHLER EMS 2 CrMo + BB 24 EN ISO 24598-A S S CrMo1 FB F8P2-EB2-B2 16
Union S 2 CrMo EN ISO 24598-A S CrMo1 EB2R 17
Union S 1 CrMo 2 EN ISO 24598-A S CrMo2 EB3R 18
BÖHLER CM 2-UP + BB 418 TT EN ISO 24598-A S S CrMo2 FB F8P2-EB3-B3 19
BÖHLER C 9 MV-UP + BB 910 EN ISO 24598-A S S CrMo91 FB EB9 20
Thermanit MTS 3 EN ISO 24598-A S CrMo91 EB9 21
Union S P 24 EN ISO 24598-A S Z CrMo2VNb EG 22
Union S 1 CrMo 2 V EN ISO 24598-A S ZCrMoV2 EG 23
Thermanit MTS 616 EN ISO 24598-A S ZCrMoWVNb 9 0,5 1,5 EG [EB9(mod.)] 24
BÖHLER Ni 2-UP + BB 24 EN ISO 14171-A S 46 6 FB S2Ni2 F8A8-ENi2-Ni2 25
Union S 2 Ni 2,5 EN ISO 14171-A S2Ni2 ENi2 26
Union S 2 Ni 3,5 EN ISO 14171-A S2Ni3 ENi3 27

Chapter 4.1 - SAW Wire (low-alloyed, unalloyed)
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Chapter 4.2 - SAW Wire (high-alloyed)
Product Name EN/ISO-Standard Chapter Page
BÖHLER A 7 CN-UP + BB 203 EN ISO 14343-A S 18 8 Mn ER307 (mod.) 2
Thermanit X EN ISO 14343-A S 18 8 Mn ER307(mod.) 3
Avesta 308L/MVR EN ISO 14343-A S 19 9 L ER308L 4
Thermanit JE-308L EN ISO 14343-A S 19 9 L ER308L 5
Avesta 309L EN ISO 14343-A S 23 12 L ER309L 6
Thermanit 25/14 E-309L EN ISO 14343-A S 23 12 L ER309L 7
Avesta 316L/SKR EN ISO 14343-A S 19 12 3 L ER316L 8
BÖHLER EAS 4 M-UP + BB 202 EN ISO 14343-A S 19 12 3 L ER316L 9
Thermanit GE-316L EN ISO 14343-A S 19 12 3 L ER316L 10
Thermanit A EN ISO 14343-A S 19 12 3 Nb ER318 11
Thermanit H-347 EN ISO 14343-A S 19 9 Nb ER347 12
Avesta 2205 EN ISO 14343-A S 22 9 3 N L ER2209 13
Thermanit 22/09 EN ISO 14343-A S 22 9 3 N L ER2209 14
Avesta P5 EN ISO 14343-A S 23 12 2 L ER309LMo(mod.) 15
Avesta LDX 2101 EN ISO 14343-A S 23 7 N L - 16
Avesta 2507/P100 EN ISO 14343-A S 25 9 4 N L ER2594 17
BÖHLER CN 13/4-UP EN ISO 14343-A S 13 4 ER410NiMo (mod.) 18
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 19
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 20
UTP UP 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 21
Thermanit NicrO 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 22
Thermanit Nimo C 276 EN ISO 18274 S Ni 6276 (NiCr15Mo16Fe6W4) ERNiCrMo-4 23

Chapter 4.3 - SAW Flux
Product Name EN/ISO-Standard Chapter Page
BÖHLER BB 418 TT EN ISO 14174 SA FB 1 55 AC H5 2,3
UV 418 TT EN ISO 14174 SA FB 1 55 AC H5 3,4,5
UV 421 TT EN ISO 14174 SA FB 1 55 AC H5 6,7,8
BÖHLER BB 24 EN ISO 14174 SA FB 1 65 DC H5 9,10
UV 420 TT EN ISO 14174 SA FB 1 65 DC / SA FB 1 65 

DC H5
11,12,13

UV 420 TTR / UV 420 TTR-W EN ISO 14174 SA FB 1 65 DC / SA FB 1 65 AC 14,15,16
UV 420 TTR-C EN ISO 14174 SA FB 1 65 DC 17
UV 310 P EN ISO 14174 SA AB 1 55 AC H5 18
BÖHLER BB 400 EN ISO 14174 SA AB 1 67 AC H5 19
UV 400 EN ISO 14174 SA AB 1 67 AC H5 20, 21
UV 309 P EN ISO 14174 SA AB 1 65 AC H5 22
UV 305 EN ISO 14174 SA AR 1 76 AC H5 23
UV 306 EN ISO 14174 SA AR 1 77 AC H5 24,25
Avesta FLUX 805 EN ISO 14174 SA AF 2 Cr DC 26
BÖHLER BB 202 EN ISO 14174 SA FB 2 DC 27
Marathon 431 EN ISO 14174 SA FB 2 64 DC 28,29
BÖHLER BB 910 EN ISO 14174 SA FB 2 DC H5 30
Marathon 543 EN ISO 14174 SA FB 2 55 DC H5 31
Avesta FLUX 801 EN ISO 14174 SA CS 2 Cr DC 32
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Chapter 5.2 - Flux cored wire (high-alloyed)
Avesta FCW-2D 308L/MVR EN ISO 17633-A T 19 9 L R M/C 3 E308LT0-4 ; E308LT0-1 2
Avesta FCW 308L/MVR-PW EN ISO 17633-A T 19 9 L P M/C 1 E308LT1-4 ; E308LT1-1 3
BÖHLER EAS 2-FD EN ISO 17633-A T 19 9 L R M(C) 3 E308LT0-4 ; E308LT0-1 4
BÖHLER EAS 2 PW-FD EN ISO 17633-A T 19 9 L P M(C) 1 E308LT1-4 ; E308LT1-1 5
Thermanit TG 308 L EN ISO 17633-A T 19 9 L R M/C3 E308LT0-4 ; E308LT0-1 6
Avesta FCW-2D 309L EN ISO 17633-A T 23 12 L R M/C 3 E309LT0-4 ; E309LT0-1 7
Avesta FCW 309L-PW EN ISO 17633-A T 23 12 L P M/C1 E309LT1-4 ; E309LT1-1 8
BÖHLER CN 23/12-FD EN ISO 17633-A T 23 12 L R M(C) 3 E309LT0-1 ; E309LT0-4 9
BÖHLER CN 23/12 PW-FD EN ISO 17633-A T 23 12 L P M/C1 E309LT1-4 ; E309LT1-1 10
Thermanit TG 309 L EN ISO 17633-A T 23 12 L R M(C) 3 E309LT0-4 ; E309LT0-1 11
Avesta FCW-2D 316L/SKR EN ISO 17633-A T 19 12 3 L R M/C3 E316LT0-4 ; E316LT0-1 12
Avesta FCW 316L/SKR-PW EN ISO 17633-A T 19 12 3 L P M/C1 E316LT1-4 ; E316LT1-1 13
BÖHLER EAS 4 M-FD EN ISO 17633-A T 19 12 3 L R M(C) 3 E316LT0-4 ; E316LT0-1 14
BÖHLER EAS 4 PW-FD EN ISO 17633-A T 19 12 3 L P M/C1 E316LT1-4 ; E316LT1-1 15
BÖHLER EAS 4 PW-FD (LF) EN ISO 17633-A T Z19 12 3 L P M/C1 E316LT1-4 ; E316LT1-1 16
Thermanit TG 316 L EN ISO 17633-A T 19 12 3 L R M(C) 3 E316LT0-4 ; E316LT0-1 17
Avesta FCW-2D 347/MVNb EN ISO 17633-A T 19 9 Nb R M/C3 E347T0-4 ; E347T0-1 18
BÖHLER SAS 2-FD EN ISO 17633-A T 19 9 Nb R M(C) 3 E347T0-4 ; E347T0-1 19
BÖHLER SAS 2 PW-FD EN ISO 17633-A T 19 9 Nb P M(C) 1 E347T1-4 ; E347T1-1 20
Avesta FCW-2D 2205 EN ISO 17633-A T 22 9 3 NL R M/C3 E2209T0-4 ; E2209T0-1 21
Avesta FCW 2205-PW EN ISO 17633-A T 22 9 3 N L P M(C) 1 E2209T1-4 ; E2209T1-1 22
BÖHLER CN 22/9 PW-FD EN ISO 17633-A T 22 9 3 NL P M(C) 1 E2209T1-4 ; E2209T1-1 23
Avesta FCW-2D LDX 2101 EN ISO 17633-A T Z 24 9 N L R M(C) 3 E2307T0-4 ; E2307T0-1 24
Avesta FCW LDX 2101-PW EN ISO 17633-A T Z 24 9 N L P M(C) 1 E2307T1-4 ; E2307T1-1 25
Avesta FCW 2507/P100-PW EN ISO 17633-A T 25 9 4 N L P M21 (C1) 2 E2594T1-4 ; E2594T1-1 26
BÖHLER A7 FD EN ISO 17633-A T 18 8 Mn R M(C) 3 E307T0-G 27
BÖHLER A 7-MC EN ISO 17633-A T 18 8 Mn M M 1 EC307 (mod.) 28
Avesta FCW-2D P5 EN ISO 17633-A T 23 12 2 L R M/C3 E309LMoT0-4 ; E309LMoT0-1 29
BÖHLER CN 23/12 Mo-FD EN ISO 17633-A T 23 12 2 L R M(C) 3 E309LMoT0-4 ; E309LMoT0-1 30
BÖHLER CN 23/12 Mo PW-FD EN ISO 17633-A T 23 12 2 L P M(C) 1 E309LMoT1-4 ; E309LMoT1-1 31
BÖHLER CN 13/4-MC EN ISO 17633-A T 13 4 M M 2 EC410NiMo (mod.) 32
Avesta FCW P12-PW EN ISO 12153 T Ni 6625 P M 2 ENiCrMo3T1-4 33
BÖHLER NiBAS 625 PW-FD EN ISO 12153 T Ni 6625 P M 2 ENiCrMo3T1-4 34
UTP AF 6222 MoPW EN ISO 12153 T Ni 6625 P M 2 ENiCrMo3T1-4 35
BÖHLER NiBAS 70/20-FD EN ISO 12153 T Ni 6082 R M 3 ENiCr3T0-4 36
UTP AF 068 HH EN ISO 12153 T Ni 6082 R M 3 ENiCr3T0-4 37

Chapter 5.1 - Flux cored wire (unalloyed, low-alloyed)
Product Name EN/ISO-Standard Chapter Page
BÖHLER Ti 52-FD EN ISO 17632-A T 46 4 P M 1 H10 / T 42 2 P 

C 1 H5
E71T1-M21A4-CS1-H8; E71T1-
C1A2-CS1-H4

2

Union TG 55 M EN ISO 17632-A T 46 4 P M 1 H10 / T 42 2 P 
C 1 H5

E71T-1MJH8 / E71T-1CH8 3

BÖHLER PIPESHIELD 71 T8-FD - - E71T8-A4-K6 4
BÖHLER PIPESHIELD 81 T8-FD - - E81T8-A4-G ; E81T8-A4-Ni2 5
BÖHLER TI 60-FD EN ISO 17632-A T 50 6 1Ni P M 1 H5 E81T1-M21A8-Ni1-H4 6
BÖHLER TI 70 PIPE-FD EN 18276-A T 55 4 Mn1Ni P M 1H5 E91T1-M21A4-G 7
BÖHLER DMO TI-FD EN ISO 17634-A T MoL P M 1 H10 E81T1-M21PY-A1H8 8
BÖHLER DCMS TI-FD EN ISO 17634-A T CrMo1 P M 1 H10 E81T1-M21PY-B2H8 9
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Chapter 6.1 - Finishing Chemicals
Product Name Chapter Page
Avesta PICKLING GEL 122 2
Avesta BLUEONE PICKLING PASTE 130 3
Avesta REDONE PICKLING PASTE 140 4
Avesta PICKLING SPRAY 204 5
Avesta REDONE PICKLING SPRAY 240 6
Avesta PICKLING BATH 302 7
Avesta CLEANER 401 8
Avesta PASSiVATOR 601 9
Avesta FINiSHONE PASSiVATOR 630 10
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Notes
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Product Name EN/ISO-Standard AWS-Stan-
dard Chapter

Avesta 2205 EN ISO 3581 E 22 9 3 N L R AWS A5.4 E2209-17 1.2
Avesta 2205 EN ISO 14343-A W 22 9 3 N L AWS A5.9 ER2209 2.2
Avesta 2205 EN ISO 14343-A G 22 9 3 N L AWS A5.9 ER2209 3.2
Avesta 2205 EN ISO 14343-A S 22 9 3 N L AWS A5.9 ER2209 4.2
Avesta 2205 basic EN ISO 3581 E 22 9 3 N L B AWS A5.4 E2209-15 1.2
Avesta 2205-PW AC/DC EN ISO 3581 E 22 9 3 N L R AWS A5.4 E2209-17 1.2
Avesta 2304 EN ISO 3581 E 23 7 N L R - - 1.2
Avesta 2507/P100 EN ISO 14343-A W 25 9 4 N L AWS A5.9 ER2594 2.2
Avesta 2507/P100 EN ISO 14343-A G 25 9 4 N L - - 3.2
Avesta 2507/P100 EN ISO 14343-A S 25 9 4 N L AWS A5.9 ER2594 4.2
Avesta 2507/P100 RUTILE EN ISO 3581 E 25 9 4 N L R AWS A5.4 E2594-16 1.2
Avesta 253 MA EN ISO 3581 E 21 10 R - - 1.2
Avesta 307-Si EN ISO 14343-A G 18 8 Mn - ER307 (mod.) 3.2
Avesta 308/308H AC/DC EN ISO 3581 E 19 9 R AWS A5.4 E308H-17 1.1
Avesta 308L/MVR EN ISO 3581 E 19 9 L R AWS A5.4 E308L-17 1.2
Avesta 308L/MVR EN ISO 14343-A W 19 9 L AWS A5.9 ER308L 2.2
Avesta 308L/MVR EN ISO 14343-A S 19 9 L AWS A5.9 ER308L 4.2
Avesta 308L-Si/MVR-Si EN ISO 14343-A W 19 9 L Si AWS A5.9 ER308LSi 2.2
Avesta 308L-Si/MVR-Si EN ISO 14343-A G 19 9 L Si AWS A5.9 ER308LSi 3.2
Avesta 309L EN ISO 3581 E 23 12 L R AWS A5.4 E309L-17 1.2
Avesta 309L EN ISO 14343-A S 23 12 L AWS A5.9 ER309L 4.2
Avesta 309L-Si EN ISO 14343-A W 23 12 L Si AWS A5.9 ER309LSi 2.2
Avesta 309L-Si EN ISO 14343-A G 23 12 L Si AWS A5.9 ER309LSi 3.2
Avesta 310 EN ISO 3581 E 25 20 R AWS A5.4 E310-17 1.2
Avesta 316L/SKR EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
Avesta 316L/SKR EN ISO 14343-A W 19 12 3 L AWS A5.9 ER316L 2.2
Avesta 316L/SKR EN ISO 14343-A S 19 12 3 L AWS A5.9 ER316L 4.2
Avesta 316L/SKR Cryo EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-16 1.2
Avesta 316L/SKR-2D EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
Avesta 316L/SKR-4D EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
Avesta 316L/SKR-PW AC/DC EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
Avesta 316L-Si/SKR-Si EN ISO 14343-A W 19 12 3 L Si AWS A5.9 ER316LSi 2.2
Avesta 316L-Si/SKR-Si EN ISO 14343-A G 19 12 3 L Si AWS A5.9 ER316LSi 3.2
Avesta 317L/SNR - - AWS A5.4 E317L-17 1.2
Avesta 318-Si/SKNb-Si EN ISO 14343-A W 19 12 3 Nb Si AWS A5.9 ER318(mod.) 2.2
Avesta 318-Si/SKNb-Si EN ISO 14343-A G 19 12 3 Nb Si - - 3.2
Avesta 347/MVNb EN ISO 3581 E 19 9 Nb R AWS A5.4 E347-17 1.2
Avesta 904L EN ISO 3581 E 20 25 5 Cu N L R AWS A5.4 E385-17 1.2
Avesta BLUEONE PICKLING PASTE 130 - - - - 6.1
Avesta CLEANER 401 - - - - 6.1
Avesta FCW 2205-PW EN ISO 17633-A T 22 9 3 N L P M(C) 1 AWS A5.22 E2209T1-4 ; E2209T1-1 5.2
Avesta FCW 2507/P100-PW EN ISO 17633-A T 25 9 4 N L P M21 (C1) 2 AWS A5.22 E2594T1-4 ; E2594T1-1 5.2
Avesta FCW 308L/MVR-PW EN ISO 17633-A T 19 9 L P M/C 1 AWS A5.22 E308LT1-4 ; E308LT1-1 5.2
Avesta FCW 309L-PW EN ISO 17633-A T 23 12 L P M/C1 AWS A5.22 E309LT1-4 ; E309LT1-1 5.2
Avesta FCW 316L/SKR-PW EN ISO 17633-A T 19 12 3 L P M/C1 AWS A5.22 E316LT1-4 ; E316LT1-1 5.2
Avesta FCW LDX 2101-PW EN ISO 17633-A T Z 24 9 N L P M(C) 1 AWS A5.22 E2307T1-4 ; E2307T1-1 5.2
Avesta FCW P12-PW EN ISO 12153 T Ni 6625 P M 2 AWS A5.34 ENiCrMo3T1-4 5.2
Avesta FCW-2D 2205 EN ISO 17633-A T 22 9 3 NL R M/C3 AWS A5.22 E2209T0-4 ; E2209T0-1 5.2
Avesta FCW-2D 308L/MVR EN ISO 17633-A T 19 9 L R M/C 3 AWS A5.22 E308LT0-4 ; E308LT0-1 5.2
Avesta FCW-2D 309L EN ISO 17633-A T 23 12 L R M/C 3 AWS A5.22 E309LT0-4 ; E309LT0-1 5.2
Avesta FCW-2D 316L/SKR EN ISO 17633-A T 19 12 3 L R M/C3 AWS A5.22 E316LT0-4 ; E316LT0-1 5.2
Avesta FCW-2D 347/MVNb EN ISO 17633-A T 19 9 Nb R M/C3 AWS A5.22 E347T0-4 ; E347T0-1 5.2
Avesta FCW-2D LDX 2101 EN ISO 17633-A T Z 24 9 N L R M(C) 3 AWS A5.22 E2307T0-4 ; E2307T0-1 5.2

Table of Contents (alphabetical)
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Table of Contents (alphabetical) cont.

Avesta FCW-2D P5 EN ISO 17633-A T 23 12 2 L R M/C3 AWS A5.22 E309LMoT0-4 ; E309LMoT0-1 5.2
Avesta FINiSHONE PASSiVATOR 630 - - - - 6.1
Avesta FLUX 801 EN ISO 14174 SA CS 2 Cr DC - - 4.3
Avesta FLUX 805 EN ISO 14174 SA AF 2 Cr DC - - 4.3
Avesta LDX 2101 EN ISO 3581 E 23 7 N L R - - 1.2
Avesta LDX 2101 EN ISO 14343-A W 23 7 N L - - 2.2
Avesta LDX 2101 EN ISO 14343-A G 23 7 N L - - 3.2
Avesta LDX 2101 EN ISO 14343-A S 23 7 N L - - 4.2
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 2.2
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 4.2
Avesta P12-R basic EN ISO 3581 E Ni Cr 22 Mo 9 AWS A5.11 ERNiCrMo-12 1.2
Avesta P5 EN ISO 3581 E 23 12 2 L R AWS A5.4 E309MoL-17 1.2
Avesta P5 EN ISO 14343-A W 23 12 2 L AWS A5.09 ER309LMo(mod.) 2.2
Avesta P5 EN ISO 14343-A G 23 12 2 L - - 3.2
Avesta P5 EN ISO 14343-A S 23 12 2 L - ER309LMo(mod.) 4.2
Avesta P7 AC/DC EN ISO 3581 E 29 9 R - - 1.2
Avesta PASSiVATOR 601 - - - - 6.1
Avesta PICKLING BATH 302 - - - - 6.1
Avesta PICKLING GEL 122 - - - - 6.1
Avesta PICKLING SPRAY 204 - - - - 6.1
Avesta REDONE PICKLING PASTE 140 - - - - 6.1
Avesta REDONE PICKLING SPRAY 240 - - - - 6.1
BÖHLER 2,5 Ni-IG EN ISO 636-A W 46 8 W2Ni2 AWS A5.28 ER80S-Ni2 2.1
BÖHLER 2,5 Ni-IG EN ISO 14341-A G 46 8 M21 2Ni2 AWS A5.28 ER80S-Ni2 3.1
BÖHLER 3 NiCrMo 2,5-UP + BB 24 EN ISO 26304-A S 69 6 FB S3Ni2,5CrMo AWS A5.23 F11A8-EM4 (mod.)-M4H4 4.1
BÖHLER 3 NiMo 1-UP + BB 24 EN ISO 26304-A S 55 4 FB S3Ni1Mo AWS A5.23 F9A4-EF3-F3 4.1
BÖHLER A 7 CN-IG EN ISO 14343-A W 18 8 Mn AWS A5.9 ER307 (mod.) 2.2
BÖHLER A 7 CN-UP + BB 203 EN ISO 14343-A S 18 8 Mn AWS A5.9 ER307 (mod.) 4.2
BÖHLER A 7-IG / A 7 CN-IG EN ISO 14343-A G 18 8 Mn AWS A5.9 ER307 (mod.) 3.2
BÖHLER A 7-MC EN ISO 17633-A T 18 8 Mn M M 1 AWS A5.9 EC307 (mod.) 5.2
BÖHLER A7 FD EN ISO 17633-A T 18 8 Mn R M(C) 3 AWS A5.22 E307T0-G 5.2
BÖHLER ASN 5-IG (Si) EN ISO 14343-A G Z18 16 5 N L AWS A5.9 ER317L (mod.) 3.2
BÖHLER BB 202 EN ISO 14174 SA FB 2 DC - - 4.3
BÖHLER BB 24 EN ISO 14174 SA FB 1 65 DC H5 - - 4.3
BÖHLER BB 400 EN ISO 14174 SA AB 1 67 AC H5 - - 4.3
BÖHLER BB 418 TT EN ISO 14174 SA FB 1 55 AC H5 - - 4.3
BÖHLER BB 910 EN ISO 14174 SA FB 2 DC H5 - - 4.3
BÖHLER C 9 MV-IG EN ISO 21952-A W CrMo91 AWS A5.28 ER90S-B9 2.1
BÖHLER C 9 MV-IG EN ISO 21952-A G CrMo91 AWS A5.28 ER90S-B9 3.1
BÖHLER C 9 MV-UP + BB 910 EN ISO 24598-A S S CrMo91 FB AWS A5.23 EB9 4.1
BÖHLER CAT 430L Cb-IG EN ISO 14343-A G Z 18 L Nb AWS A5.9 ER430 (mod.) 3.2
BÖHLER CAT 430L CbTi-IG EN ISO 14343-A G Z Cr 18 NbTi L AWS A5.9 ER430Nb (mod.) 3.2
BÖHLER CM 2-IG EN ISO 21952-A W CrMo2Si AWS A5.28 ER90S-B3 (mod.) 2.1
BÖHLER CM 2-IG EN ISO 21952-A G CrMo2Si AWS A5.28 ER90S-B3 (mod.) 3.1
BÖHLER CM 2-UP + BB 418 TT EN ISO 24598-A S S CrMo2 FB AWS A5.23 F8P2-EB3-B3 4.1
BÖHLER CN 13/4-IG EN ISO 14343-A W 13 4 AWS A5.9 ER410NiMo (mod.) 2.2
BÖHLER CN 13/4-IG EN ISO 14343-A G 13 4 AWS A5.9 ER410NiMo (mod.) 3.2
BÖHLER CN 13/4-MC EN ISO 17633-A T 13 4 M M 2 AWS A5.9 EC410NiMo (mod.) 5.2
BÖHLER CN 13/4-UP EN ISO 14343-A S 13 4 AWS A5.9 ER410NiMo (mod.) 4.2
BÖHLER CN 22/9 N-IG EN ISO 14343-A W 22 9 3 N L AWS A5.9 ER2209 2.2
BÖHLER CN 22/9 N-IG EN ISO 14343-A G 22 9 3 NL AWS A5.9 ER2209 3.2
BÖHLER CN 22/9 PW-FD EN ISO 17633-A T 22 9 3 NL P M(C) 1 AWS A5.22 E2209T1-4 ; E2209T1-1 5.2
BÖHLER CN 23/12 Mo PW-FD EN ISO 17633-A T 23 12 2 L P M(C) 1 AWS A5.22 E309LMoT1-4 ; E309LMoT1-1 5.2
BÖHLER CN 23/12 Mo-FD EN ISO 17633-A T 23 12 2 L R M(C) 3 AWS A5.22 E309LMoT0-4 ; E309LMoT0-1 5.2

Product Name EN/ISO-Standard AWS-Stan-
dard Chapter
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BÖHLER CN 23/12 PW-FD EN ISO 17633-A T 23 12 L P M/C1 AWS A5.22 E309LT1-4 ; E309LT1-1 5.2
BÖHLER CN 23/12-FD EN ISO 17633-A T 23 12 L R M(C) 3 AWS A5.22 E309LT0-1 ; E309LT0-4 5.2
BÖHLER CN 23/12-IG EN ISO 14343-A W 23 12 L AWS A5.9 ER309L 2.2
BÖHLER CN 23/12-IG EN ISO 14343-A G 23 12 L AWS A5.9 ER309L 3.2
BÖHLER CN 25/9 CuT-IG EN ISO 14343-A W 25 9 4 N L AWS A5.9 ER2594 2.2
BÖHLER DCMS TI-FD EN ISO 17634-A T CrMo1 P M 1 H10 AWS A5.29 E81T1-M21PY-B2H8 5.1
BÖHLER DCMS-IG EN ISO 21952-A W CrMo1Si AWS A5.28 ER80S-B2 (mod.) 2.1
BÖHLER DCMS-IG EN ISO 21952-A G CrMo1Si AWS A5.28 ER80S-G [ER80S-B2 (mod.)] 3.1
BÖHLER DMO EN 12536 O IV AWS A5.2 R60-G 2.1
BÖHLER DMO TI-FD EN ISO 17634-A T MoL P M 1 H10 AWS A5.29 E81T1-M21PY-A1H8 5.1
BÖHLER DMO-IG EN ISO 636-A W MoSi AWS A5.28 ER70S-A1 2.1
BÖHLER DMO-IG EN ISO 21952-A G MoSi AWS A5.28 ER70S-A1 3.1
BÖHLER EAS 2 PW-FD EN ISO 17633-A T 19 9 L P M(C) 1 AWS A5.22 E308LT1-4 ; E308LT1-1 5.2
BÖHLER EAS 2-FD EN ISO 17633-A T 19 9 L R M(C) 3 AWS A5.22 E308LT0-4 ; E308LT0-1 5.2
BÖHLER EAS 2-IG (Si) EN ISO 14343-A G 19 9 L Si AWS A5.9 ER308LSi 3.2
BÖHLER EAS 4 M-FD EN ISO 17633-A T 19 12 3 L R M(C) 3 AWS A5.22 E316LT0-4 ; E316LT0-1 5.2
BÖHLER EAS 4 M-IG EN ISO 14343-A W 19 12 3 L AWS A5.9 ER316L 2.2
BÖHLER EAS 4 M-IG (Si) EN ISO 14343-A G 19 12 3 L Si AWS A5.9 ER316LSi 3.2
BÖHLER EAS 4 M-UP + BB 202 EN ISO 14343-A S 19 12 3 L AWS A5.9 ER316L 4.2
BÖHLER EAS 4 PW-FD EN ISO 17633-A T 19 12 3 L P M/C1 AWS A5.22 E316LT1-4 ; E316LT1-1 5.2
BÖHLER EAS 4 PW-FD (LF) EN ISO 17633-A T Z19 12 3 L P M/C1 AWS A5.22 E316LT1-4 ; E316LT1-1 5.2
BÖHLER EMK 6 EN ISO 636-A W 42 5 W3Si1 AWS A5.18 ER70S-6 2.1

BÖHLER EMK 6 EN ISO 14341-A G 42 4 M21 3Si1 / G 42 
4 C1 3Si1 AWS A5.18 ER70S-6 3.1

BÖHLER EMK 8 EN ISO 14341-A G 46 4 M21 4Si1 / G 46 
4 C1 4Si1 AWS A5.18 ER70S-6 3.1

BÖHLER EML 5 EN ISO 636-A W 46 5 W2Si AWS A5.18 ER70S-3 2.1
BÖHLER EMS 2 + BB 24 EN ISO 14171-A S 38 6 FB S2 AWS A5.17 F7A8-EM12K (F6P6-EM12K) 4.1
BÖHLER EMS 2 CrMo + BB 24 EN ISO 24598-A S S CrMo1 FB AWS A5.23 F8P2-EB2-B2 4.1
BÖHLER EMS 2 Mo + BB 24 EN ISO 14171-A S 46 4 FB S2Mo AWS A5.23 F8A4-EA2-A2/F8P0-EA2-A2 4.1
BÖHLER FA-IG EN ISO 14343-A W 25 4 - - 2.2
BÖHLER FA-IG EN ISO 14343-A G 25 4 - - 3.2
BÖHLER FFB-IG EN ISO 14343-A W 25 20 Mn AWS A5.9 ER310 (mod.) 2.2
BÖHLER FFB-IG EN ISO 14343-A G 25 20 Mn AWS A5.9 ER310 (mod.) 3.2
BÖHLER FF-IG EN ISO 14343-A W 22 12 H AWS A5.9 ER309 (mod.) 2.2
BÖHLER FF-IG EN ISO 14343-A G 22 12 H AWS A5.9 ER309 (mod.) 3.2
BÖHLER FOX 2,5 Ni EN ISO 2560-A E 46 8 2Ni B 42 H5 AWS A5.5 E8018-C1H4R 1.1
BÖHLER FOX 20 MVW EN ISO 3580-A E CrMoWV 12 B 4 2 H5 - - 1.1
BÖHLER FOX A 7 EN ISO 3581 E 18 8 Mn B 2 2 AWS A5.4 E307-15 (mod.) 1.2
BÖHLER FOX A 7-A EN ISO 3581 E Z18 9 MnMo R 3 2 AWS A5.4 E307-16 (mod.) 1.2
BÖHLER FOX BVD 100 EN ISO 18275 E 62 5 Z2Ni B 45 AWS A5.5 E10045-P2 (mod.) 1.1
BÖHLER FOX BVD 85 EN ISO 2560-A E 46 5 1Ni B 45 AWS A5.5 E8045-P2 1.1
BÖHLER FOX BVD 90 EN ISO 18275 E 55 5 Z2Ni B 45 AWS A5.5 E9045-P2 (mod.) 1.1
BÖHLER FOX C 9 MV EN ISO 3580-A E CrMo91 B 4 2 H5 AWS A5.5 E9015-B9 1.1
BÖHLER FOX CEL EN ISO 2560-A E 38 3 C 21 AWS A5.1 E6010 1.1
BÖHLER FOX CEL 75 EN ISO 2560-A E 42 3 C 25 AWS A5.5 E7010-P1 1.1
BÖHLER FOX CEL 85 EN ISO 2560-A E 46 4 1Ni C 25 AWS A5.5 E8010-P1 1.1
BÖHLER FOX CEL 90 EN ISO 2560-A E 50 3 1Ni C 25 AWS A5.5 E9010-P1 1.1
BÖHLER FOX CEL Mo EN ISO 2560-A E 42 3 Mo C 25 AWS A5.5 E7010-A1 1.1
BÖHLER FOX CEL+ EN ISO 2560-A E 38 2 C 21 AWS A5.1 E6010 1.1
BÖHLER FOX CM 2 Kb EN ISO 3580-A E CrMo2 B 4 2 H5 AWS A5.5 E9018-B3H4R 1.1
BÖHLER FOX CM 5 Kb EN ISO 3580-A E CrMo5 B 4 2 H5 AWS A5.5 E8018-B6H4R 1.1
BÖHLER FOX CM 9 Kb EN ISO 3580-A E CrMo9 B 4 2 H5 AWS A5.5 E8018-B8 1.1
BÖHLER FOX CN 13/4 EN ISO 3581 E 13 4 B 6 2 AWS A5.4 E410NiMo-15 1.2
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BÖHLER FOX CN 19/9 M EN ISO 3581 E 20 10 3 R 3 2 AWS A5.4 E308Mo-17 (mod.) 1.2
BÖHLER FOX CN 20/25 M-A EN ISO 3581 E 20 25 5 Cu N L R 3 2 AWS A5.4 E385-17 (mod.) 1.2
BÖHLER FOX CN 22/9 N EN ISO 3581 E 22 9 3 N L R 3 2 AWS A5.4 E2209-17 1.2
BÖHLER FOX CN 23/12 Mo-A EN ISO 3581 E 23 12 2 L R 3 2 AWS A5.4 E309LMo-17 1.2
BÖHLER FOX CN 23/12-A EN ISO 3581 E 23 12 L R 3 2 AWS A5.4 E309L-17 1.2
BÖHLER FOX CN 29/9-A EN ISO 3581 E 29 9 R 3 2 AWS A5.4 E312-17 1.2
BÖHLER FOX DCMS Kb EN ISO 3580-A E CrMo1 B 4 2 H5 AWS A5.5 E8018-B2H4R 1.1
BÖHLER FOX DMO Kb EN ISO 3580-A E Mo B 4 2 H5 AWS A5.5 E7018-A1H4R 1.1
BÖHLER FOX E 308 H EN ISO 3581 E 19 9 H R 4 2 AWS A5.4 E308H-16 1.1
BÖHLER FOX EAS 2 EN ISO 3581 E 19 9 L B 2 2 AWS A5.4 E308L-15 1.2
BÖHLER FOX EAS 2-A EN ISO 3581 E 19 9 L R 3 2 AWS A5.4 E308L-17 1.2
BÖHLER FOX EAS 4 M EN ISO 3581 E 19 12 3 L B 2 2 AWS A5.4 E316L-15 1.2
BÖHLER FOX EAS 4 M-A EN ISO 3581 E 19 12 3 L R 3 2 AWS A5.4 E316L-17 1.2
BÖHLER FOX ETI EN ISO 2560-A E 42 0 RR 12 AWS A5.1 E6013 1.1
BÖHLER FOX EV 47 EN ISO 2560-A E 38 4 B 42 H5 AWS A5.1 E7016-1H4R 1.1
BÖHLER FOX EV 50 EN ISO 2560-A E 42 5 B 42 H5 AWS A5.1 E7018-1H4R 1.1

BÖHLER FOX EV 50-A EN ISO 2560-A E 42 3 B 12 H10 AWS 
A5.1-04 E7016 1.1

BÖHLER FOX EV 60 EN ISO 2560-A E 46 6 1Ni B 42 H5 AWS A5.5 E8018-C3H4R 1.1
BÖHLER FOX EV 65 EN ISO 18275 E 55 6 1NiMo B 42 H5 AWS A5.5 E8018-GH4R 1.1
BÖHLER FOX EV 85 EN ISO 18275 E 69 6 Mn2NiCrMo B 42 H5 AWS A5.5 E11018-GH4R 1.1
BÖHLER FOX EV PIPE EN ISO 2560-A E 42 4 B 12 H5 AWS A5.1 E7016-1H4R 1.1
BÖHLER FOX FFB EN ISO 3581 E 25 20 B 2 2 AWS A5.4 E310-15 (mod.) 1.2
BÖHLER FOX FFB-A EN ISO 3581 E 25 20 R 3 2 AWS A5.4 E310-16 1.2
BÖHLER FOX KE EN ISO 2560-A E 38 0 RC 11 AWS A5.1 E6013 1.1
BÖHLER FOX NiBAS 625 EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) AWS A5.11 ENiCrMo-3 1.2
BÖHLER FOX NiBAS 70/20 EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) AWS A 5.11 ENiCrFe-3 (mod.) 1.2
BÖHLER FOX OHV EN ISO 2560-A E 38 0 RC 11 AWS A5.1 E6013 1.1

BÖHLER FOX P 92 EN ISO 3580-A E ZCrMoWVNb 9 0,5 2 
B 4 2 H5 AWS A5.5 E9015-B9 (mod.) 1.1

BÖHLER FOX SAS 2 EN ISO 3581 E 19 9 Nb B 2 2 AWS A5.4 E347-15 1.2
BÖHLER FOX SAS 2-A EN ISO 3581 E 19 9 Nb R 3 2 AWS A5.4 E347-17 1.2
BÖHLER FOX SAS 4 EN ISO 3581 E 19 12 3 Nb B 2 2 AWS A5.4 E318-15 1.2
BÖHLER FOX SAS 4-A EN ISO 3581 E 19 12 3 Nb R 3 2 AWS A5.4 E318-17 1.2
BÖHLER Ni 1-IG EN ISO 636-A W3Ni1 AWS A5.28 ER80S-Ni1 (mod.) 2.1
BÖHLER Ni 2-UP + BB 24 EN ISO 14171-A S 46 6 FB S2Ni2 AWS A5.23 F8A8-ENi2-Ni2 4.1
BÖHLER NiBAS 625 PW-FD EN ISO 12153 T Ni 6625 P M 2 AWS A5.34 ENiCrMo3T1-4 5.2
BÖHLER NiBAS 625-IG EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 2.2
BÖHLER NiBAS 625-IG EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
BÖHLER NiBAS 70/20-FD EN ISO 12153 T Ni 6082 R M 3 AWS A5.34 ENiCr3T0-4 5.2
BÖHLER NiBAS 70/20-IG EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 2.2
BÖHLER NiBAS 70/20-IG EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 3.2

BÖHLER NiCrMo 2,5-IG EN ISO 16834-A G 69 6 M21 Mn3Ni2.5CrMo / 
G 69 4 C1 Mn3Ni2.5CrMo AWS A5.28 ER110S-G 3.1

BÖHLER NiCU 1-IG EN ISO 14341-A G 42 4 M21 Z3Ni1Cu / G 42 
4 C1 Z3Ni1Cu AWS A5.28 ER80S-G 3.1

BÖHLER NiMo 1-IG EN ISO 16834-A G 55 6 M21 Mn3Ni1Mo / G 
55 4 C1 Mn3Ni1Mo AWS A5.28 ER90S-G 3.1

BÖHLER PIPESHIELD 71 T8-FD - - AWS A5.29 E71T8-A4-K6 5.1
BÖHLER PIPESHIELD 81 T8-FD - - AWS A5.29 E81T8-A4-G ; E81T8-A4-Ni2 5.1
BÖHLER SAS 2 PW-FD EN ISO 17633-A T 19 9 Nb P M(C) 1 AWS A5.22 E347T1-4 ; E347T1-1 5.2
BÖHLER SAS 2-FD EN ISO 17633-A T 19 9 Nb R M(C) 3 AWS A5.22 E347T0-4 ; E347T0-1 5.2
BÖHLER SAS 2-IG EN ISO 14343-A W 19 9 Nb AWS A5.9 ER347 2.2
BÖHLER SAS 2-IG (Si) EN ISO 14343-A G 19 9 Nb Si AWS A5.9 ER347Si 3.2
BÖHLER SAS 4-IG EN ISO 14343-A W 19 12 3 Nb AWS A5.9 ER318 2.2
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BÖHLER SG 8-P EN ISO 14341-A G 42 5 M21 3Ni1 AWS A5.28 ER80S-G 3.1
BÖHLER SKWAM-IG EN ISO 14343-A G Z 17 Mo - - 3.2

BÖHLER Ti 52-FD EN ISO 17632-A T 46 4 P M 1 H10 / T 42 2 
P C 1 H5 AWS A5.20 E71T1-M21A4-CS1-H8; 

E71T1-C1A2-CS1-H4 5.1

BÖHLER TI 60-FD EN ISO 17632-A T 50 6 1Ni P M 1 H5 AWS A5.29 E81T1-M21A8-Ni1-H4 5.1
BÖHLER TI 70 PIPE-FD EN 18276-A T 55 4 Mn1Ni P M 1H5 AWS A5.29 E91T1-M21A4-G 5.1
BÖHLER X 70-IG EN ISO 16834-A G 69 5 M21 Mn3Ni1CrMo AWS A5.28 ER110S-G 3.1
BÖHLER X 90-IG EN ISO 16834-A G 89 6 M21 Mn4Ni2CrMo AWS A5.28 ER120S-G 3.1
Marathon 431 EN ISO 14174 SA FB 2 64 DC - - 4.3
Marathon 543 EN ISO 14174 SA FB 2 55 DC H5 - - 4.3
Phoenix 120 K EN ISO 2560-A E 42 5 B 32 H5 AWS A5.1 E7018-1 1.1
Phoenix Blau EN ISO 2560-A E 42 0 RC 11 AWS A5.1 E6013 1.1
Phoenix Cel 70 EN ISO 2560-A E 42 2 C 25 AWS A5.1 E6010 1.1
Phoenix Cel 75 EN ISO 2560-A E 42 2 C 25 AWS A5.5 E7010-P1 1.1
Phoenix Cel 80 EN ISO 2560-A E 46 3 C 25 AWS A5.5 E8010-P1 1.1
Phoenix Cel 90 EN ISO 2560-A E 50 3 1Ni C 25 AWS A5.5 E9010-G 1.1
Phoenix Chromo 1 EN ISO 3580-A E CrMo 1 B 42 H5 AWS A5.5 E8018-B2 1.1
Phoenix Grün T EN ISO 2560-A E 42 0 RR 12 AWS A5.1 E6013 1.1
Phoenix SH Chromo 2 KS EN ISO 3580-A E CrMo 2 B 42 H5 AWS A5.5 E9015-B3 1.1
Phoenix SH Gelb R EN ISO 2560-A E 38 2 RB 12 AWS A5.1 E6013 1.1
Phoenix SH Kupfer 3 KC EN ISO 3580-A E ZCrMoV 1 B 42 H5 AWS A5.5 E9015-G 1.1
Phoenix SH Ni 2 K 100 EN ISO 18275-A E 69 5 Mn2NiCrMo B 42 H5 AWS A5.5 E11018-G 1.1
Phoenix SH Schwarz 3 K EN ISO 2560-A E 50 4 Mo B 42 AWS A5.5 E7015-G 1.1
Phoenix SH Schwarz 3 K Ni EN ISO 2560-A E 50 4 1NiMo B 42 H5 AWS A5.5 E9018-G 1.1
Phoenix SH Schwarz 3 MK EN ISO 3580-A E Mo B 42 H5 AWS A5.5 E7018-A1 1.1

Phoenix SPEZIAL D EN ISO 2560-A E 42 3 B 12 H10 AWS 
A5.1-04 E 7016 1.1

Thermanit 17/15 TT EN ISO 14343-A G Z 17 15 Mn W - - 3.2
Thermanit 22/09 EN ISO 14343-A W 22 9 3 N L AWS A5.9 ER2209 2.2
Thermanit 22/09 EN ISO 14343-A G 22 9 3 N L AWS A5.9 ER2209 3.2
Thermanit 22/09 EN ISO 14343-A S 22 9 3 N L AWS A5.4 ER2209 4.2
Thermanit 25/09 CuT EN ISO 3581 E 25 9 4 N L B 2 2 AWS A5.4 E2553-15 (mod.) 1.2
Thermanit 25/09 CuT EN ISO 14343-A W 25 9 4 N L AWS A5.9 ER2594 2.2
Thermanit 25/09 CuT EN ISO 14343-A G 25 9 4 N L AWS A5.9 ER2594 3.2
Thermanit 25/14 E-309L EN ISO 14343-A W 23 12 L AWS A5.9 ER309L 2.2
Thermanit 25/14 E-309L EN ISO 14343-A S 23 12 L AWS A5.9 ER309L 4.2
Thermanit 25/14 E-309L Si EN ISO 14343-A G 23 12 L Si AWS A5.9 ER309LSi 3.2
Thermanit 25/22 H EN ISO 3581 E Z25 22 2 L B 2 2 - - 1.2
Thermanit 30/10 W EN 1600 E 29 9 R 12 AWS A5.4 E312-16 mod. 1.2
Thermanit 35/45 Nb EN ISO 18274 S Ni Z (NiCr36Fe15Nb0,8) - - 2.2
Thermanit 35/45 Nb EN ISO 18274 S Ni Z (NiCr36Fe15Nb0,8) - - 3.2
Thermanit 439 Ti EN ISO 14343-A G Z 18 Ti L AWS A5.9 ER439 (mod.) 3.2
Thermanit 617 EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 2.2
Thermanit 617 EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 3.2

Thermanit 625 EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) AWS A 
5.11-05 E NiCrMo-3 1.2

Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 2.2
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 4.2
Thermanit A EN ISO 14343-A W 19 12 3 Nb AWS A5.9 ER318 2.2
Thermanit A EN ISO 14343-A S 19 12 3 Nb AWS A5.9 ER318 4.2
Thermanit A Si EN ISO 14343-A G 19 12 3 Nb Si AWS A5.9 ER318 (mod.) 3.2
Thermanit ATS 4 EN 1600 E 19 9 H B 22 AWS A5.4 E308H-15 1.1
Thermanit ATS 4 EN ISO 14343-A W 19 9 H AWS A5.4 ER19-10H 2.1
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Thermanit ATS 4 EN ISO 14343-A G 19 9 H AWS A5.9 ER19-10H 3.1
Thermanit AW EN ISO 3581 E 19 12 3 Nb R 3 2 AWS A5.4 E318-17 1.2
Thermanit Chromo 9 V EN ISO 3580-A E CrMo 91 B 42 H5 AWS A5.5 E9015-B9 1.1
Thermanit D EN ISO 14343-A W 22 12 H AWS A5.9 ER309 (mod.) 2.2
Thermanit D EN ISO 14343-A G 22 12 H AWS A5.9 ER309 (mod.) 3.2
Thermanit GE-316L EN ISO 14343-A W 19 12 3 L AWS A5.9 ER316L 2.2
Thermanit GE-316L EN ISO 14343-A S 19 12 3 L AWS A5.9 ER316L 4.2
Thermanit GE-316L Si EN ISO 14343-A W 19 12 3 L Si AWS A5.9 ER316LSi 2.2
Thermanit GE-316L Si EN ISO 14343-A G 19 12 3 L Si AWS A5.9 ER316LSi 3.2
Thermanit GEW 316L-17 EN ISO 3581 E 19 12 3 L R 3 2 AWS A5.4 E316L-17 1.2
Thermanit H Si EN ISO 14343-A G 19 9 Nb Si AWS A5.9 ER347Si 3.2
Thermanit H-347 EN ISO 14343-A W 19 9 Nb AWS A5.9 ER347 2.2
Thermanit H-347 EN ISO 14343-A S 19 9 Nb AWS A5.9 ER347 4.2
Thermanit JE-308L EN ISO 14343-A W 19 9 L AWS A5.9 ER308L 2.2
Thermanit JE-308L EN ISO 14343-A S 19 9 L AWS A5.9 ER308L 4.2
Thermanit JE-308L Si EN ISO 14343-A W 19 9 L Si AWS A5.9 ER308LSi 2.2
Thermanit JE-308L Si EN ISO 14343-A G 19 9 L Si AWS A5.9 ER308LSi 3.2
Thermanit JEW 308L-17 EN ISO 3581 E 19 9 L R 3 2 AWS A5.4 E308L-17 1.2
Thermanit L EN ISO 14343-A W 25 4 - - 2.2
Thermanit L EN ISO 14343-A G 25 4 - - 3.2
Thermanit MTS 3 EN ISO 3580-A E CrMo 91 B 42 H5 AWS A5.5 E9015-B9 1.1
Thermanit MTS 3 EN ISO 21952-A W CrMo91 AWS A5.28 ER90S-B9 2.1
Thermanit MTS 3 EN ISO 21952-A G CrMo91 AWS A5.28 ER90S-B9 3.1
Thermanit MTS 3 EN ISO 24598-A S CrMo91 AWS A5.28 EB9 4.1

Thermanit MTS 616 EN ISO 3580-A E ZCrMoWVNb 9 0,5 2 
B 4 2 H5 AWS A5.5 E9015-G 1.1

Thermanit MTS 616 EN ISO 21952-A W Z CrMoWVNb 9 0,5 1,5 AWS A5.28 ER90S-G [ER90S-B9(mod.)] 2.1
Thermanit MTS 616 EN ISO 21952-A GZ CrMoWVNb 9 0,5 1,5 AWS A5.28 ER90S-G [ER90S-B9(mod.)] 3.1
Thermanit MTS 616 EN ISO 24598-A S ZCrMoWVNb 9 0,5 1,5 AWS A5.23 EG [EB9(mod.)] 4.1
Thermanit Nicro 182 EN ISO 14172 E Ni 6182 (NiCr15Fe6Mn) AWS A5.11 ENiCrFe-3 1.2

Thermanit Nicro 82 EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) AWS A 
5.11-05 ENiCrFe-3 (mod.) 1.2

Thermanit Nicro 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 2.2
Thermanit Nicro 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 3.2
Thermanit NicrO 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 4.2
Thermanit NiMo C 24 EN ISO 14172 E Ni 6059 (NiCr23Mo16) AWS A5.11 ENiCrMo-13 1.2
Thermanit NiMo C 24 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ERNiCrMo-13 2.2
Thermanit NiMo C 24 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ERNiCrMo-13 3.2

Thermanit Nimo C 276 EN ISO 18274 S Ni 6276 (NiCr15Mo-
16Fe6W4) AWS A5.14 ERNiCrMo-4 4.2

Thermanit TG 308 L EN ISO 17633-A T 19 9 L R M/C3 AWS A5.22 E308LT0-4 ; E308LT0-1 5.2
Thermanit TG 309 L EN ISO 17633-A T 23 12 L R M(C) 3 AWS A5.22 E309LT0-4 ; E309LT0-1 5.2
Thermanit TG 316 L EN ISO 17633-A T 19 12 3 L R M(C) 3 AWS A5.22 E316LT0-4 ; E316LT0-1 5.2
Thermanit X EN ISO 3581 E 18 8 Mn B 2 2 AWS A5.4 E307-15 (mod.) 1.2
Thermanit X EN ISO 14343-A W 18 8 Mn AWS A5.9 ER307 (mod.) 2.2
Thermanit X EN ISO 14343-A G 18 8 Mn AWS A5.9 ER307 (mod.) 3.2
Thermanit X EN ISO 14343-A S 18 8 Mn AWS A5.9 ER307(mod.) 4.2
Thermanit XW EN ISO 3581 E 18 8 Mn R 1 2 AWS A5.4 E307-16 (mod.) 1.2
Union I 52 EN ISO 636-A W 42 5 W3Si1 AWS A5.18 ER70S-6 2.1
Union I CrMo EN ISO 21952-A W CrMo1Si AWS A5.28 ER80S-G 2.1
Union I CrMo EN ISO 21952-A G CrMo1Si AWS A5.28 ER80S-G [ER80S-B2 (mod.)] 3.1
Union I CrMo 910 EN ISO 21952-A W CrMo2Si AWS A5.28 ER90S-G 2.1
Union I CrMo 910 EN ISO 21952-A G CrMo2Si AWS A5.28 ER90S-G 3.1
Union I Mo EN ISO 636-A W 46 3 W2Mo AWS A5.28 ER80S-G(A1) 2.1
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Union I Mo EN ISO 21952-A G MoSi AWS A5.28 ER80S-G(A1) 3.1
Union I P24 EN ISO 21952-A W Z CrMo2VTi/Nb AWS A5.28 ER90S-G 2.1

Union K 5 Ni EN ISO 14341-A G 50 5 M21 3Ni1/G 46 3 
C1 3Ni1 AWS A5.28 ER80S-G 3.1

Union K 52 EN ISO 14341-A G 42 2 C1 3Si1 / G 46 4 
M21 3Si1 AWS A5.18 ER70S-6 3.1

Union K 52 Ni EN ISO 14341-A G 50 6 M21 Z3Ni1/G 46 4 
C1 Z3Ni1 AWS A5.28 ER80S-G [ER80S-Ni1(mod.)] 3.1

Union K 56 EN ISO 14341-A G 46 2 C G4Si1 / G 46 4 
M G4Si1 - ER70S-6 3.1

Union K NOVA Ni EN ISO 14341-A G 42 5 M21 3Ni1 AWS A5.28 ER80S-G [ER80S-Ni1(mod.)] 3.1
Union MoNi EN ISO 16834-A G 62 5 M21 Mn3Ni1Mo AWS A5.28 ER90S-G 3.1
Union Ni 2,5 EN ISO 14341-A G 50 7 M21 2Ni2 AWS A5.28 ER80S-Ni2 3.1
Union NiMoCr EN ISO 16834-A G 69 6 M21 Mn4Ni1,5CrMo AWS A5.28 ER100S-G 3.1
Union S 1 CrMo 2 EN ISO 24598-A S CrMo2 AWS A5.23 EB3R 4.1
Union S 1 CrMo 2 V EN ISO 24598-A S ZCrMoV2 AWS A5.23 EG 4.1
Union S 2 EN ISO 14171-A S2 AWS A5.17 EM12 4.1
Union S 2 CrMo EN ISO 24598-A S CrMo1 AWS A5.23 EB2R 4.1
Union S 2 Mo EN ISO 24598-A S2Mo AWS A5.23 EA2 4.1
Union S 2 Ni 2,5 EN ISO 14171-A S2Ni2 AWS A5.23 ENi2 4.1
Union S 2 Ni 3,5 EN ISO 14171-A S2Ni3 AWS A5.23 ENi3 4.1
Union S 2 NiMo 1 EN ISO 14171-A SZ2Ni1Mo AWS A5.23 ENi1 4.1
Union S 2 Si EN ISO 14171-A S2Si AWS A5.17 EM12K 4.1
Union S 3 EN ISO 14171-A S3 AWS A5.17 EH10K 4.1
Union S 3 Mo EN ISO 24598-A S3Mo AWS A5.23 EA4 4.1
Union S 3 NiMo EN ISO 14171-A S3Ni1,5Mo AWS A5.23 EG [EF1 (mod.)] 4.1
Union S 3 NiMo 1 EN ISO 14171-A S3Ni1Mo AWS A5.23 EF3 4.1
Union S 3 NiMoCr EN ISO 26304-A SZ3Ni2,5CrMo AWS A5.23 EG [EF6 (mod.)] 4.1
Union S 3 Si EN ISO 14171-A S3Si AWS A5.17 EH12K 4.1
Union S P 24 EN ISO 24598-A S Z CrMo2VNb AWS A5.23 EG 4.1

Union TG 55 M EN ISO 17632-A T 46 4 P M 1 H10 / T 42 2 
P C 1 H5 AWS A5.20 E71T-1MJH8 / E71T-1CH8 5.1

Union X 85 EN ISO 16834-A G 79 5 M21 Mn4Ni1,5CrMo AWS A5.28 ER110S-G 3.1
Union X 90 EN ISO 16834-A G 89 6 M21 Mn4Ni2CrMo AWS A5.28 ER120S-G 3.1
Union X 96 EN ISO 16834-A G 89 5 M21 Mn4Ni2,5CrMo AWS A5.28 ER120S-G 3.1
UTP 068 HH EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) AWS A 5.11 E NiCrFe-3 (mod.) 1.2
UTP 2133 Mn EN ISO 3581 E Z 2133 B 42 - - 1.2
UTP 2535 Nb EN ISO 3581 E Z 25 35 Nb B62 - - 1.2
UTP 6170 CO EN ISO 14172 E Ni 6117 (NiCr22Co12Mo) AWS A 5.11 ~E NiCrCoMo-1 1.2
UTP 6222 Mo EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) AWS A 5.11 E NiCrMo-3 1.2
UTP 65 EN ISO 3581 E 29 9 R 3 2 - - 1.2
UTP 65 D EN ISO 3581 E 29 9 R 12 - - 1.2
UTP 7013 Mo EN ISO 14172 E Ni 6620 (NiCr14Mo7Fe) AWS A5.11 E NiCrMo-6 1.2
UTP 7015 EN ISO 14172 E Ni 6182 (NiCr15Fe6Mn) AWS A 5.11 E Ni Cr Fe-3 1.2
UTP 7015 Mo EN ISO 14172 E Ni 6093(NiCr15Fe8NbMo) AWS A 5.11 E Ni Cr Fe-2 1.2
UTP 759 Kb EN ISO 14172 E Ni 6059 (NiCr23Mo16) AWS A5.11 ENiCrMo-13 1.2
UTP 80 M EN ISO 14172 E Ni 4060 (NiCu30Mn3Ti) AWS A 5.11 ENiCu-7 1.2
UTP A 068 HH EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 2.2
UTP A 068 HH EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 3.2
UTP A 2133 Mn EN ISO 14343-A W Z 21 33 Mn Nb - - 2.2
UTP A 2133 Mn EN ISO 14343-A G Z 21 33 Mn Nb - - 3.2
UTP A 2535 Nb EN ISO 14343-A W Z 25 35 Zr - - 2.2
UTP A 2535 Nb EN ISO 14343-A G Z 25 35 Zr - - 3.2
UTP A 3545 Nb EN ISO 14343-A W Z 35 45 Nb - - 2.2
UTP A 3545 Nb EN ISO 14343-A G Z 35 45 Nb - - 3.2
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UTP A 6170 Co EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 2.2
UTP A 6170 Co EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 3.2
UTP A 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ER NiCrMo-3 2.2
UTP A 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
UTP A 759 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ER NiCrMo-13 2.2
UTP A 759 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ER NiCrMo-13 3.2

UTP A 776 EN ISO 18274 S Ni 6276 (NiCr15Mo-
16Fe6W4) AWS A5.14 ERNiCrMo-4 2.2

UTP A 776 EN ISO 18274 S Ni 6276 (NiCr15Mo-
16Fe6W4) AWS A5.14 ERNiCrMo-4 3.2

UTP A 80 M EN ISO 18274 S Ni 4060 (NiCu30Mn3Ti) AWS A5.14 ERNiCu-7 2.2
UTP A 80 M EN ISO 18274 S Ni 4060 (NiCu30Mn3Ti) AWS A5.14 ERNiCu-7 3.2
UTP AF 068 HH EN ISO 12153 T Ni 6082 R M 3 AWS A5.34 ENiCr3T0-4 5.2
UTP AF 6222 MoPW EN ISO 12153 T Ni 6625 P M 2 AWS A5.34 ENiCrMo3T1-4 5.2
UTP COMET J 50 N EN ISO 2560-A E 42 3 B 12 H 10 AWS A 5.1 E 7016 1.1
UTP UP 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 4.2
UV 305 EN ISO 14174 SA AR 1 76 AC H5 - - 4.3
UV 306 EN ISO 14174 SA AR 1 77 AC H5 - - 4.3
UV 309 P EN ISO 14174 SA AB 1 65 AC H5 - - 4.3
UV 310 P EN ISO 14174 SA AB 1 55 AC H5 - - 4.3
UV 400 EN ISO 14174 SA AB 1 67 AC H5 - - 4.3
UV 418 TT EN ISO 14174 SA FB 1 55 AC H5 - - 4.3

UV 420 TT EN ISO 14174 SA FB 1 65 DC / SA FB 1 
65 DC H5 - - 4.3

UV 420 TTR EN ISO 14174 SA FB 1 65 DC / SA FB 
1 65 AC - - 4.3

UV 420 TTR-C EN ISO 14174 SA FB 1 65 DC - - 4.3
UV 420 TTR-W EN ISO 14174 SA FB 1 65 AC - - 4.3
UV 421 TT EN ISO 14174 SA FB 1 55 AC H5 - - 4.3
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Avesta 317L/SNR - - AWS A5.4 E317L-17 1.2
Avesta BLUEONE PICKLING PASTE 130 - - - - 6.1
Avesta CLEANER 401 - - - - 6.1
Avesta FINiSHONE PASSiVATOR 630 - - - - 6.1
Avesta PASSiVATOR 601 - - - - 6.1
Avesta PICKLING BATH 302 - - - - 6.1
Avesta PICKLING GEL 122 - - - - 6.1
Avesta PICKLING SPRAY 204 - - - - 6.1
Avesta REDONE PICKLING PASTE 140 - - - - 6.1
Avesta REDONE PICKLING SPRAY 240 - - - - 6.1
BÖHLER PIPESHIELD 71 T8-FD - - AWS A5.29 E71T8-A4-K6 5.1
BÖHLER PIPESHIELD 81 T8-FD - - AWS A5.29 E81T8-A4-G ; E81T8-A4-Ni2 5.1
BÖHLER FOX CN 13/4 EN ISO 3581 E 13 4 B 6 2 AWS A5.4 E410NiMo-15 1.2
BÖHLER FOX A 7 EN ISO 3581 E 18 8 Mn B 2 2 AWS A5.4 E307-15 (mod.) 1.2
Thermanit X EN ISO 3581 E 18 8 Mn B 2 2 AWS A5.4 E307-15 (mod.) 1.2
Thermanit XW EN ISO 3581 E 18 8 Mn R 1 2 AWS A5.4 E307-16 (mod.) 1.2
BÖHLER FOX EAS 4 M EN ISO 3581 E 19 12 3 L B 2 2 AWS A5.4 E316L-15 1.2
Avesta 316L/SKR EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
Avesta 316L/SKR Cryo EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-16 1.2
Avesta 316L/SKR-2D EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
Avesta 316L/SKR-4D EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
Avesta 316L/SKR-PW AC/DC EN ISO 3581 E 19 12 3 L R AWS A5.4 E316L-17 1.2
BÖHLER FOX EAS 4 M-A EN ISO 3581 E 19 12 3 L R 3 2 AWS A5.4 E316L-17 1.2
Thermanit GEW 316L-17 EN ISO 3581 E 19 12 3 L R 3 2 AWS A5.4 E316L-17 1.2
BÖHLER FOX SAS 4 EN ISO 3581 E 19 12 3 Nb B 2 2 AWS A5.4 E318-15 1.2
BÖHLER FOX SAS 4-A EN ISO 3581 E 19 12 3 Nb R 3 2 AWS A5.4 E318-17 1.2
Thermanit AW EN ISO 3581 E 19 12 3 Nb R 3 2 AWS A5.4 E318-17 1.2
Thermanit ATS 4 EN 1600 E 19 9 H B 22 AWS A5.4 E308H-15 1.1
BÖHLER FOX E 308 H EN ISO 3581 E 19 9 H R 4 2 AWS A5.4 E308H-16 1.1
BÖHLER FOX EAS 2 EN ISO 3581 E 19 9 L B 2 2 AWS A5.4 E308L-15 1.2
Avesta 308L/MVR EN ISO 3581 E 19 9 L R AWS A5.4 E308L-17 1.2
BÖHLER FOX EAS 2-A EN ISO 3581 E 19 9 L R 3 2 AWS A5.4 E308L-17 1.2
Thermanit JEW 308L-17 EN ISO 3581 E 19 9 L R 3 2 AWS A5.4 E308L-17 1.2
BÖHLER FOX SAS 2 EN ISO 3581 E 19 9 Nb B 2 2 AWS A5.4 E347-15 1.2
Avesta 347/MVNb EN ISO 3581 E 19 9 Nb R AWS A5.4 E347-17 1.2
BÖHLER FOX SAS 2-A EN ISO 3581 E 19 9 Nb R 3 2 AWS A5.4 E347-17 1.2
Avesta 308/308H AC/DC EN ISO 3581 E 19 9 R AWS A5.4 E308H-17 1.1
BÖHLER FOX CN 19/9 M EN ISO 3581 E 20 10 3 R 3 2 AWS A5.4 E308Mo-17 (mod.) 1.2
Avesta 904L EN ISO 3581 E 20 25 5 Cu N L R AWS A5.4 E385-17 1.2
BÖHLER FOX CN 20/25 M-A EN ISO 3581 E 20 25 5 Cu N L R 3 2 AWS A5.4 E385-17 (mod.) 1.2
Avesta 253 MA EN ISO 3581 E 21 10 R - - 1.2
Avesta 2205 basic EN ISO 3581 E 22 9 3 N L B AWS A5.4 E2209-15 1.2
Avesta 2205 EN ISO 3581 E 22 9 3 N L R AWS A5.4 E2209-17 1.2
Avesta 2205-PW AC/DC EN ISO 3581 E 22 9 3 N L R AWS A5.4 E2209-17 1.2
BÖHLER FOX CN 22/9 N EN ISO 3581 E 22 9 3 N L R 3 2 AWS A5.4 E2209-17 1.2
Avesta P5 EN ISO 3581 E 23 12 2 L R AWS A5.4 E309MoL-17 1.2
BÖHLER FOX CN 23/12 Mo-A EN ISO 3581 E 23 12 2 L R 3 2 AWS A5.4 E309LMo-17 1.2
Avesta 309L EN ISO 3581 E 23 12 L R AWS A5.4 E309L-17 1.2
BÖHLER FOX CN 23/12-A EN ISO 3581 E 23 12 L R 3 2 AWS A5.4 E309L-17 1.2
Avesta 2304 EN ISO 3581 E 23 7 N L R - - 1.2
Avesta LDX 2101 EN ISO 3581 E 23 7 N L R - - 1.2
BÖHLER FOX FFB EN ISO 3581 E 25 20 B 2 2 AWS A5.4 E310-15 (mod.) 1.2
Avesta 310 EN ISO 3581 E 25 20 R AWS A5.4 E310-17 1.2
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BÖHLER FOX FFB-A EN ISO 3581 E 25 20 R 3 2 AWS A5.4 E310-16 1.2
Thermanit 25/09 CuT EN ISO 3581 E 25 9 4 N L B 2 2 AWS A5.4 E2553-15 (mod.) 1.2
Avesta 2507/P100 RUTILE EN ISO 3581 E 25 9 4 N L R AWS A5.4 E2594-16 1.2
Avesta P7 AC/DC EN ISO 3581 E 29 9 R - - 1.2
Thermanit 30/10 W EN 1600 E 29 9 R 12 AWS A5.4 E312-16 mod. 1.2
UTP 65 D EN ISO 3581 E 29 9 R 12 - - 1.2
BÖHLER FOX CN 29/9-A EN ISO 3581 E 29 9 R 3 2 AWS A5.4 E312-17 1.2
UTP 65 EN ISO 3581 E 29 9 R 3 2 - - 1.2
BÖHLER FOX KE EN ISO 2560-A E 38 0 RC 11 AWS A5.1 E6013 1.1
BÖHLER FOX OHV EN ISO 2560-A E 38 0 RC 11 AWS A5.1 E6013 1.1
BÖHLER FOX CEL+ EN ISO 2560-A E 38 2 C 21 AWS A5.1 E6010 1.1
Phoenix SH Gelb R EN ISO 2560-A E 38 2 RB 12 AWS A5.1 E6013 1.1
BÖHLER FOX CEL EN ISO 2560-A E 38 3 C 21 AWS A5.1 E6010 1.1
BÖHLER FOX EV 47 EN ISO 2560-A E 38 4 B 42 H5 AWS A5.1 E7016-1H4R 1.1
Phoenix Blau EN ISO 2560-A E 42 0 RC 11 AWS A5.1 E6013 1.1
BÖHLER FOX ETI EN ISO 2560-A E 42 0 RR 12 AWS A5.1 E6013 1.1
Phoenix Grün T EN ISO 2560-A E 42 0 RR 12 AWS A5.1 E6013 1.1
Phoenix Cel 70 EN ISO 2560-A E 42 2 C 25 AWS A5.1 E6010 1.1
Phoenix Cel 75 EN ISO 2560-A E 42 2 C 25 AWS A5.5 E7010-P1 1.1
UTP COMET J 50 N EN ISO 2560-A E 42 3 B 12 H 10 AWS A 5.1 E 7016 1.1

BÖHLER FOX EV 50-A EN ISO 2560-A E 42 3 B 12 H10 AWS 
A5.1-04 E7016 1.1

Phoenix SPEZIAL D EN ISO 2560-A E 42 3 B 12 H10 AWS 
A5.1-04 E 7016 1.1

BÖHLER FOX CEL 75 EN ISO 2560-A E 42 3 C 25 AWS A5.5 E7010-P1 1.1
BÖHLER FOX CEL Mo EN ISO 2560-A E 42 3 Mo C 25 AWS A5.5 E7010-A1 1.1
BÖHLER FOX EV PIPE EN ISO 2560-A E 42 4 B 12 H5 AWS A5.1 E7016-1H4R 1.1
Phoenix 120 K EN ISO 2560-A E 42 5 B 32 H5 AWS A5.1 E7018-1 1.1
BÖHLER FOX EV 50 EN ISO 2560-A E 42 5 B 42 H5 AWS A5.1 E7018-1H4R 1.1
Phoenix Cel 80 EN ISO 2560-A E 46 3 C 25 AWS A5.5 E8010-P1 1.1
BÖHLER FOX CEL 85 EN ISO 2560-A E 46 4 1Ni C 25 AWS A5.5 E8010-P1 1.1
BÖHLER FOX BVD 85 EN ISO 2560-A E 46 5 1Ni B 45 AWS A5.5 E8045-P2 1.1
BÖHLER FOX EV 60 EN ISO 2560-A E 46 6 1Ni B 42 H5 AWS A5.5 E8018-C3H4R 1.1
BÖHLER FOX 2,5 Ni EN ISO 2560-A E 46 8 2Ni B 42 H5 AWS A5.5 E8018-C1H4R 1.1
BÖHLER FOX CEL 90 EN ISO 2560-A E 50 3 1Ni C 25 AWS A5.5 E9010-P1 1.1
Phoenix Cel 90 EN ISO 2560-A E 50 3 1Ni C 25 AWS A5.5 E9010-G 1.1
Phoenix SH Schwarz 3 K Ni EN ISO 2560-A E 50 4 1NiMo B 42 H5 AWS A5.5 E9018-G 1.1
Phoenix SH Schwarz 3 K EN ISO 2560-A E 50 4 Mo B 42 AWS A5.5 E7015-G 1.1
BÖHLER FOX BVD 90 EN ISO 18275 E 55 5 Z2Ni B 45 AWS A5.5 E9045-P2 (mod.) 1.1
BÖHLER FOX EV 65 EN ISO 18275 E 55 6 1NiMo B 42 H5 AWS A5.5 E8018-GH4R 1.1
BÖHLER FOX BVD 100 EN ISO 18275 E 62 5 Z2Ni B 45 AWS A5.5 E10045-P2 (mod.) 1.1
Phoenix SH Ni 2 K 100 EN ISO 18275-A E 69 5 Mn2NiCrMo B 42 H5 AWS A5.5 E11018-G 1.1
BÖHLER FOX EV 85 EN ISO 18275 E 69 6 Mn2NiCrMo B 42 H5 AWS A5.5 E11018-GH4R 1.1
Phoenix Chromo 1 EN ISO 3580-A E CrMo 1 B 42 H5 AWS A5.5 E8018-B2 1.1
Phoenix SH Chromo 2 KS EN ISO 3580-A E CrMo 2 B 42 H5 AWS A5.5 E9015-B3 1.1
Thermanit Chromo 9 V EN ISO 3580-A E CrMo 91 B 42 H5 AWS A5.5 E9015-B9 1.1
Thermanit MTS 3 EN ISO 3580-A E CrMo 91 B 42 H5 AWS A5.5 E9015-B9 1.1
BÖHLER FOX DCMS Kb EN ISO 3580-A E CrMo1 B 4 2 H5 AWS A5.5 E8018-B2H4R 1.1
BÖHLER FOX CM 2 Kb EN ISO 3580-A E CrMo2 B 4 2 H5 AWS A5.5 E9018-B3H4R 1.1
BÖHLER FOX CM 5 Kb EN ISO 3580-A E CrMo5 B 4 2 H5 AWS A5.5 E8018-B6H4R 1.1
BÖHLER FOX CM 9 Kb EN ISO 3580-A E CrMo9 B 4 2 H5 AWS A5.5 E8018-B8 1.1
BÖHLER FOX C 9 MV EN ISO 3580-A E CrMo91 B 4 2 H5 AWS A5.5 E9015-B9 1.1
BÖHLER FOX 20 MVW EN ISO 3580-A E CrMoWV 12 B 4 2 H5 - - 1.1
BÖHLER FOX DMO Kb EN ISO 3580-A E Mo B 4 2 H5 AWS A5.5 E7018-A1H4R 1.1
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Phoenix SH Schwarz 3 MK EN ISO 3580-A E Mo B 42 H5 AWS A5.5 E7018-A1 1.1
UTP 80 M EN ISO 14172 E Ni 4060 (NiCu30Mn3Ti) AWS A 5.11 ENiCu-7 1.2
Thermanit NiMo C 24 EN ISO 14172 E Ni 6059 (NiCr23Mo16) AWS A5.11 ENiCrMo-13 1.2
UTP 759 Kb EN ISO 14172 E Ni 6059 (NiCr23Mo16) AWS A5.11 ENiCrMo-13 1.2
BÖHLER FOX NiBAS 70/20 EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) AWS A 5.11 ENiCrFe-3 (mod.) 1.2

Thermanit Nicro 82 EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) AWS A 
5.11-05 ENiCrFe-3 (mod.) 1.2

UTP 068 HH EN ISO 14172 E Ni 6082 (NiCr20Mn3Nb) AWS A 5.11 E NiCrFe-3 (mod.) 1.2
UTP 7015 Mo EN ISO 14172 E Ni 6093(NiCr15Fe8NbMo) AWS A 5.11 E Ni Cr Fe-2 1.2
UTP 6170 CO EN ISO 14172 E Ni 6117 (NiCr22Co12Mo) AWS A 5.11 ~E NiCrCoMo-1 1.2
Thermanit Nicro 182 EN ISO 14172 E Ni 6182 (NiCr15Fe6Mn) AWS A5.11 ENiCrFe-3 1.2
UTP 7015 EN ISO 14172 E Ni 6182 (NiCr15Fe6Mn) AWS A 5.11 E Ni Cr Fe-3 1.2
UTP 7013 Mo EN ISO 14172 E Ni 6620 (NiCr14Mo7Fe) AWS A5.11 E NiCrMo-6 1.2
BÖHLER FOX NiBAS 625 EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) AWS A5.11 ENiCrMo-3 1.2

Thermanit 625 EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) AWS A 
5.11-05 E NiCrMo-3 1.2

UTP 6222 Mo EN ISO 14172 E Ni 6625 (NiCr22Mo9Nb) AWS A 5.11 E NiCrMo-3 1.2
Avesta P12-R basic EN ISO 3581 E Ni Cr 22 Mo 9 AWS A5.11 ERNiCrMo-12 1.2
UTP 2133 Mn EN ISO 3581 E Z 2133 B 42 - - 1.2
UTP 2535 Nb EN ISO 3581 E Z 25 35 Nb B62 - - 1.2
BÖHLER FOX A 7-A EN ISO 3581 E Z18 9 MnMo R 3 2 AWS A5.4 E307-16 (mod.) 1.2
Thermanit 25/22 H EN ISO 3581 E Z25 22 2 L B 2 2 - - 1.2
Phoenix SH Kupfer 3 KC EN ISO 3580-A E ZCrMoV 1 B 42 H5 AWS A5.5 E9015-G 1.1

BÖHLER FOX P 92 EN ISO 3580-A E ZCrMoWVNb 9 0,5 2 
B 4 2 H5 AWS A5.5 E9015-B9 (mod.) 1.1

Thermanit MTS 616 EN ISO 3580-A E ZCrMoWVNb 9 0,5 2 
B 4 2 H5 AWS A5.5 E9015-G 1.1

BÖHLER CN 13/4-IG EN ISO 14343-A G 13 4 AWS A5.9 ER410NiMo (mod.) 3.2
Avesta 307-Si EN ISO 14343-A G 18 8 Mn - ER307 (mod.) 3.2
BÖHLER A 7-IG / A 7 CN-IG EN ISO 14343-A G 18 8 Mn AWS A5.9 ER307 (mod.) 3.2
Thermanit X EN ISO 14343-A G 18 8 Mn AWS A5.9 ER307 (mod.) 3.2
Avesta 316L-Si/SKR-Si EN ISO 14343-A G 19 12 3 L Si AWS A5.9 ER316LSi 3.2
BÖHLER EAS 4 M-IG (Si) EN ISO 14343-A G 19 12 3 L Si AWS A5.9 ER316LSi 3.2
Thermanit GE-316L Si EN ISO 14343-A G 19 12 3 L Si AWS A5.9 ER316LSi 3.2
Avesta 318-Si/SKNb-Si EN ISO 14343-A G 19 12 3 Nb Si - - 3.2
Thermanit A Si EN ISO 14343-A G 19 12 3 Nb Si AWS A5.9 ER318 (mod.) 3.2
Thermanit ATS 4 EN ISO 14343-A G 19 9 H AWS A5.9 ER19-10H 3.1
Avesta 308L-Si/MVR-Si EN ISO 14343-A G 19 9 L Si AWS A5.9 ER308LSi 3.2
BÖHLER EAS 2-IG (Si) EN ISO 14343-A G 19 9 L Si AWS A5.9 ER308LSi 3.2
Thermanit JE-308L Si EN ISO 14343-A G 19 9 L Si AWS A5.9 ER308LSi 3.2
BÖHLER SAS 2-IG (Si) EN ISO 14343-A G 19 9 Nb Si AWS A5.9 ER347Si 3.2
Thermanit H Si EN ISO 14343-A G 19 9 Nb Si AWS A5.9 ER347Si 3.2
BÖHLER FF-IG EN ISO 14343-A G 22 12 H AWS A5.9 ER309 (mod.) 3.2
Thermanit D EN ISO 14343-A G 22 12 H AWS A5.9 ER309 (mod.) 3.2
Avesta 2205 EN ISO 14343-A G 22 9 3 N L AWS A5.9 ER2209 3.2
Thermanit 22/09 EN ISO 14343-A G 22 9 3 N L AWS A5.9 ER2209 3.2
BÖHLER CN 22/9 N-IG EN ISO 14343-A G 22 9 3 NL AWS A5.9 ER2209 3.2
Avesta P5 EN ISO 14343-A G 23 12 2 L - - 3.2
BÖHLER CN 23/12-IG EN ISO 14343-A G 23 12 L AWS A5.9 ER309L 3.2
Avesta 309L-Si EN ISO 14343-A G 23 12 L Si AWS A5.9 ER309LSi 3.2
Thermanit 25/14 E-309L Si EN ISO 14343-A G 23 12 L Si AWS A5.9 ER309LSi 3.2
Avesta LDX 2101 EN ISO 14343-A G 23 7 N L - - 3.2
BÖHLER FFB-IG EN ISO 14343-A G 25 20 Mn AWS A5.9 ER310 (mod.) 3.2
BÖHLER FA-IG EN ISO 14343-A G 25 4 - - 3.2
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Thermanit L EN ISO 14343-A G 25 4 - - 3.2
Avesta 2507/P100 EN ISO 14343-A G 25 9 4 N L - - 3.2
Thermanit 25/09 CuT EN ISO 14343-A G 25 9 4 N L AWS A5.9 ER2594 3.2

Union K 52 EN ISO 14341-A G 42 2 C1 3Si1 / G 46 4 
M21 3Si1 AWS A5.18 ER70S-6 3.1

BÖHLER EMK 6 EN ISO 14341-A G 42 4 M21 3Si1 / G 42 
4 C1 3Si1 AWS A5.18 ER70S-6 3.1

BÖHLER NiCU 1-IG EN ISO 14341-A G 42 4 M21 Z3Ni1Cu / G 42 
4 C1 Z3Ni1Cu AWS A5.28 ER80S-G 3.1

BÖHLER SG 8-P EN ISO 14341-A G 42 5 M21 3Ni1 AWS A5.28 ER80S-G 3.1
Union K NOVA Ni EN ISO 14341-A G 42 5 M21 3Ni1 AWS A5.28 ER80S-G [ER80S-Ni1(mod.)] 3.1

Union K 56 EN ISO 14341-A G 46 2 C G4Si1 / G 46 4 
M G4Si1 - ER70S-6 3.1

BÖHLER EMK 8 EN ISO 14341-A G 46 4 M21 4Si1 / G 46 
4 C1 4Si1 AWS A5.18 ER70S-6 3.1

BÖHLER 2,5 Ni-IG EN ISO 14341-A G 46 8 M21 2Ni2 AWS A5.28 ER80S-Ni2 3.1

Union K 5 Ni EN ISO 14341-A G 50 5 M21 3Ni1/G 46 3 
C1 3Ni1 AWS A5.28 ER80S-G 3.1

Union K 52 Ni EN ISO 14341-A G 50 6 M21 Z3Ni1/G 46 4 
C1 Z3Ni1 AWS A5.28 ER80S-G [ER80S-Ni1(mod.)] 3.1

Union Ni 2,5 EN ISO 14341-A G 50 7 M21 2Ni2 AWS A5.28 ER80S-Ni2 3.1

BÖHLER NiMo 1-IG EN ISO 16834-A G 55 6 M21 Mn3Ni1Mo / G 
55 4 C1 Mn3Ni1Mo AWS A5.28 ER90S-G 3.1

Union MoNi EN ISO 16834-A G 62 5 M21 Mn3Ni1Mo AWS A5.28 ER90S-G 3.1
BÖHLER X 70-IG EN ISO 16834-A G 69 5 M21 Mn3Ni1CrMo AWS A5.28 ER110S-G 3.1

BÖHLER NiCrMo 2,5-IG EN ISO 16834-A G 69 6 M21 Mn3Ni2.5CrMo / 
G 69 4 C1 Mn3Ni2.5CrMo AWS A5.28 ER110S-G 3.1

Union NiMoCr EN ISO 16834-A G 69 6 M21 Mn4Ni1,5CrMo AWS A5.28 ER100S-G 3.1
Union X 85 EN ISO 16834-A G 79 5 M21 Mn4Ni1,5CrMo AWS A5.28 ER110S-G 3.1
Union X 96 EN ISO 16834-A G 89 5 M21 Mn4Ni2,5CrMo AWS A5.28 ER120S-G 3.1
BÖHLER X 90-IG EN ISO 16834-A G 89 6 M21 Mn4Ni2CrMo AWS A5.28 ER120S-G 3.1
Union X 90 EN ISO 16834-A G 89 6 M21 Mn4Ni2CrMo AWS A5.28 ER120S-G 3.1
BÖHLER DCMS-IG EN ISO 21952-A G CrMo1Si AWS A5.28 ER80S-G [ER80S-B2 (mod.)] 3.1
Union I CrMo EN ISO 21952-A G CrMo1Si AWS A5.28 ER80S-G [ER80S-B2 (mod.)] 3.1
BÖHLER CM 2-IG EN ISO 21952-A G CrMo2Si AWS A5.28 ER90S-B3 (mod.) 3.1
Union I CrMo 910 EN ISO 21952-A G CrMo2Si AWS A5.28 ER90S-G 3.1
BÖHLER C 9 MV-IG EN ISO 21952-A G CrMo91 AWS A5.28 ER90S-B9 3.1
Thermanit MTS 3 EN ISO 21952-A G CrMo91 AWS A5.28 ER90S-B9 3.1
BÖHLER DMO-IG EN ISO 21952-A G MoSi AWS A5.28 ER70S-A1 3.1
Union I Mo EN ISO 21952-A G MoSi AWS A5.28 ER80S-G(A1) 3.1
Thermanit 17/15 TT EN ISO 14343-A G Z 17 15 Mn W - - 3.2
BÖHLER SKWAM-IG EN ISO 14343-A G Z 17 Mo - - 3.2
BÖHLER CAT 430L Cb-IG EN ISO 14343-A G Z 18 L Nb AWS A5.9 ER430 (mod.) 3.2
Thermanit 439 Ti EN ISO 14343-A G Z 18 Ti L AWS A5.9 ER439 (mod.) 3.2
UTP A 2133 Mn EN ISO 14343-A G Z 21 33 Mn Nb - - 3.2
UTP A 2535 Nb EN ISO 14343-A G Z 25 35 Zr - - 3.2
UTP A 3545 Nb EN ISO 14343-A G Z 35 45 Nb - - 3.2
BÖHLER CAT 430L CbTi-IG EN ISO 14343-A G Z Cr 18 NbTi L AWS A5.9 ER430Nb (mod.) 3.2
BÖHLER ASN 5-IG (Si) EN ISO 14343-A G Z18 16 5 N L AWS A5.9 ER317L (mod.) 3.2
Thermanit MTS 616 EN ISO 21952-A GZ CrMoWVNb 9 0,5 1,5 AWS A5.28 ER90S-G [ER90S-B9(mod.)] 3.1
BÖHLER DMO EN 12536 O IV AWS A5.2 R60-G 2.1
BÖHLER CN 13/4-UP EN ISO 14343-A S 13 4 AWS A5.9 ER410NiMo (mod.) 4.2
BÖHLER A 7 CN-UP + BB 203 EN ISO 14343-A S 18 8 Mn AWS A5.9 ER307 (mod.) 4.2
Thermanit X EN ISO 14343-A S 18 8 Mn AWS A5.9 ER307(mod.) 4.2
Avesta 316L/SKR EN ISO 14343-A S 19 12 3 L AWS A5.9 ER316L 4.2
BÖHLER EAS 4 M-UP + BB 202 EN ISO 14343-A S 19 12 3 L AWS A5.9 ER316L 4.2
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Thermanit GE-316L EN ISO 14343-A S 19 12 3 L AWS A5.9 ER316L 4.2
Thermanit A EN ISO 14343-A S 19 12 3 Nb AWS A5.9 ER318 4.2
Avesta 308L/MVR EN ISO 14343-A S 19 9 L AWS A5.9 ER308L 4.2
Thermanit JE-308L EN ISO 14343-A S 19 9 L AWS A5.9 ER308L 4.2
Thermanit H-347 EN ISO 14343-A S 19 9 Nb AWS A5.9 ER347 4.2
Avesta 2205 EN ISO 14343-A S 22 9 3 N L AWS A5.9 ER2209 4.2
Thermanit 22/09 EN ISO 14343-A S 22 9 3 N L AWS A5.4 ER2209 4.2
Avesta P5 EN ISO 14343-A S 23 12 2 L - ER309LMo(mod.) 4.2
Avesta 309L EN ISO 14343-A S 23 12 L AWS A5.9 ER309L 4.2
Thermanit 25/14 E-309L EN ISO 14343-A S 23 12 L AWS A5.9 ER309L 4.2
Avesta LDX 2101 EN ISO 14343-A S 23 7 N L - - 4.2
Avesta 2507/P100 EN ISO 14343-A S 25 9 4 N L AWS A5.9 ER2594 4.2
BÖHLER EMS 2 + BB 24 EN ISO 14171-A S 38 6 FB S2 AWS A5.17 F7A8-EM12K (F6P6-EM12K) 4.1
BÖHLER EMS 2 Mo + BB 24 EN ISO 14171-A S 46 4 FB S2Mo AWS A5.23 F8A4-EA2-A2/F8P0-EA2-A2 4.1
BÖHLER Ni 2-UP + BB 24 EN ISO 14171-A S 46 6 FB S2Ni2 AWS A5.23 F8A8-ENi2-Ni2 4.1
BÖHLER 3 NiMo 1-UP + BB 24 EN ISO 26304-A S 55 4 FB S3Ni1Mo AWS A5.23 F9A4-EF3-F3 4.1
BÖHLER 3 NiCrMo 2,5-UP + BB 24 EN ISO 26304-A S 69 6 FB S3Ni2,5CrMo AWS A5.23 F11A8-EM4 (mod.)-M4H4 4.1
Union S 2 CrMo EN ISO 24598-A S CrMo1 AWS A5.23 EB2R 4.1
Union S 1 CrMo 2 EN ISO 24598-A S CrMo2 AWS A5.23 EB3R 4.1
Thermanit MTS 3 EN ISO 24598-A S CrMo91 AWS A5.28 EB9 4.1
UTP A 80 M EN ISO 18274 S Ni 4060 (NiCu30Mn3Ti) AWS A5.14 ERNiCu-7 2.2
UTP A 80 M EN ISO 18274 S Ni 4060 (NiCu30Mn3Ti) AWS A5.14 ERNiCu-7 3.2
Thermanit NiMo C 24 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ERNiCrMo-13 2.2
Thermanit NiMo C 24 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ERNiCrMo-13 3.2
UTP A 759 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ER NiCrMo-13 2.2
UTP A 759 EN ISO 18274 S Ni 6059 (NiCr23Mo16) AWS A5.14 ER NiCrMo-13 3.2
BÖHLER NiBAS 70/20-IG EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 2.2
BÖHLER NiBAS 70/20-IG EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 3.2
Thermanit Nicro 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 2.2
Thermanit Nicro 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 3.2
Thermanit NicrO 82 EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 4.2
UTP A 068 HH EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 2.2
UTP A 068 HH EN ISO 18274 S Ni 6082 (NiCr20Mn3Nb) AWS A5.14 ERNiCr-3 3.2

Thermanit Nimo C 276 EN ISO 18274 S Ni 6276 (NiCr15Mo-
16Fe6W4) AWS A5.14 ERNiCrMo-4 4.2

UTP A 776 EN ISO 18274 S Ni 6276 (NiCr15Mo-
16Fe6W4) AWS A5.14 ERNiCrMo-4 2.2

UTP A 776 EN ISO 18274 S Ni 6276 (NiCr15Mo-
16Fe6W4) AWS A5.14 ERNiCrMo-4 3.2

Thermanit 617 EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 2.2
Thermanit 617 EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 3.2
UTP A 6170 Co EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 2.2
UTP A 6170 Co EN ISO 18274 S Ni 6617 (NiCr22Co12Mo9) AWS A5.14 ERNiCrCoMo-1 3.2
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 2.2
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
Avesta P12 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 4.2
BÖHLER NiBAS 625-IG EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 2.2
BÖHLER NiBAS 625-IG EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 2.2
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
Thermanit 625 EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 4.2
UTP A 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ER NiCrMo-3 2.2
UTP A 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 3.2
UTP UP 6222 Mo EN ISO 18274 S Ni 6625 (NiCr22Mo9Nb) AWS A5.14 ERNiCrMo-3 4.2
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Thermanit 35/45 Nb EN ISO 18274 S Ni Z (NiCr36Fe15Nb0,8) - - 2.2
Thermanit 35/45 Nb EN ISO 18274 S Ni Z (NiCr36Fe15Nb0,8) - - 3.2
BÖHLER EMS 2 CrMo + BB 24 EN ISO 24598-A S S CrMo1 FB AWS A5.23 F8P2-EB2-B2 4.1
BÖHLER CM 2-UP + BB 418 TT EN ISO 24598-A S S CrMo2 FB AWS A5.23 F8P2-EB3-B3 4.1
BÖHLER C 9 MV-UP + BB 910 EN ISO 24598-A S S CrMo91 FB AWS A5.23 EB9 4.1
Union S P 24 EN ISO 24598-A S Z CrMo2VNb AWS A5.23 EG 4.1
Union S 1 CrMo 2 V EN ISO 24598-A S ZCrMoV2 AWS A5.23 EG 4.1
Thermanit MTS 616 EN ISO 24598-A S ZCrMoWVNb 9 0,5 1,5 AWS A5.23 EG [EB9(mod.)] 4.1
Union S 2 EN ISO 14171-A S2 AWS A5.17 EM12 4.1
Union S 2 Mo EN ISO 24598-A S2Mo AWS A5.23 EA2 4.1
Union S 2 Ni 2,5 EN ISO 14171-A S2Ni2 AWS A5.23 ENi2 4.1
Union S 2 Ni 3,5 EN ISO 14171-A S2Ni3 AWS A5.23 ENi3 4.1
Union S 2 Si EN ISO 14171-A S2Si AWS A5.17 EM12K 4.1
Union S 3 EN ISO 14171-A S3 AWS A5.17 EH10K 4.1
Union S 3 Mo EN ISO 24598-A S3Mo AWS A5.23 EA4 4.1
Union S 3 NiMo EN ISO 14171-A S3Ni1,5Mo AWS A5.23 EG [EF1 (mod.)] 4.1
Union S 3 NiMo 1 EN ISO 14171-A S3Ni1Mo AWS A5.23 EF3 4.1
Union S 3 Si EN ISO 14171-A S3Si AWS A5.17 EH12K 4.1
UV 310 P EN ISO 14174 SA AB 1 55 AC H5 - - 4.3
UV 309 P EN ISO 14174 SA AB 1 65 AC H5 - - 4.3
BÖHLER BB 400 EN ISO 14174 SA AB 1 67 AC H5 - - 4.3
UV 400 EN ISO 14174 SA AB 1 67 AC H5 - - 4.3
Avesta FLUX 805 EN ISO 14174 SA AF 2 Cr DC - - 4.3
UV 305 EN ISO 14174 SA AR 1 76 AC H5 - - 4.3
UV 306 EN ISO 14174 SA AR 1 77 AC H5 - - 4.3
Avesta FLUX 801 EN ISO 14174 SA CS 2 Cr DC - - 4.3
BÖHLER BB 418 TT EN ISO 14174 SA FB 1 55 AC H5 - - 4.3
UV 418 TT EN ISO 14174 SA FB 1 55 AC H5 - - 4.3
UV 421 TT EN ISO 14174 SA FB 1 55 AC H5 - - 4.3
UV 420 TTR-W EN ISO 14174 SA FB 1 65 AC - - 4.3
UV 420 TTR-C EN ISO 14174 SA FB 1 65 DC - - 4.3

UV 420 TTR EN ISO 14174 SA FB 1 65 DC / SA FB 
1 65 AC - - 4.3

UV 420 TT EN ISO 14174 SA FB 1 65 DC / SA FB 1 
65 DC H5 - - 4.3

BÖHLER BB 24 EN ISO 14174 SA FB 1 65 DC H5 - - 4.3
Marathon 543 EN ISO 14174 SA FB 2 55 DC H5 - - 4.3
Marathon 431 EN ISO 14174 SA FB 2 64 DC - - 4.3
BÖHLER BB 202 EN ISO 14174 SA FB 2 DC - - 4.3
BÖHLER BB 910 EN ISO 14174 SA FB 2 DC H5 - - 4.3
Union S 2 NiMo 1 EN ISO 14171-A SZ2Ni1Mo AWS A5.23 ENi1 4.1
Union S 3 NiMoCr EN ISO 26304-A SZ3Ni2,5CrMo AWS A5.23 EG [EF6 (mod.)] 4.1
BÖHLER CN 13/4-MC EN ISO 17633-A T 13 4 M M 2 AWS A5.9 EC410NiMo (mod.) 5.2
BÖHLER A 7-MC EN ISO 17633-A T 18 8 Mn M M 1 AWS A5.9 EC307 (mod.) 5.2
BÖHLER A7 FD EN ISO 17633-A T 18 8 Mn R M(C) 3 AWS A5.22 E307T0-G 5.2
Avesta FCW 316L/SKR-PW EN ISO 17633-A T 19 12 3 L P M/C1 AWS A5.22 E316LT1-4 ; E316LT1-1 5.2
BÖHLER EAS 4 PW-FD EN ISO 17633-A T 19 12 3 L P M/C1 AWS A5.22 E316LT1-4 ; E316LT1-1 5.2
BÖHLER EAS 4 M-FD EN ISO 17633-A T 19 12 3 L R M(C) 3 AWS A5.22 E316LT0-4 ; E316LT0-1 5.2
Thermanit TG 316 L EN ISO 17633-A T 19 12 3 L R M(C) 3 AWS A5.22 E316LT0-4 ; E316LT0-1 5.2
Avesta FCW-2D 316L/SKR EN ISO 17633-A T 19 12 3 L R M/C3 AWS A5.22 E316LT0-4 ; E316LT0-1 5.2
BÖHLER EAS 2 PW-FD EN ISO 17633-A T 19 9 L P M(C) 1 AWS A5.22 E308LT1-4 ; E308LT1-1 5.2
Avesta FCW 308L/MVR-PW EN ISO 17633-A T 19 9 L P M/C 1 AWS A5.22 E308LT1-4 ; E308LT1-1 5.2
BÖHLER EAS 2-FD EN ISO 17633-A T 19 9 L R M(C) 3 AWS A5.22 E308LT0-4 ; E308LT0-1 5.2
Avesta FCW-2D 308L/MVR EN ISO 17633-A T 19 9 L R M/C 3 AWS A5.22 E308LT0-4 ; E308LT0-1 5.2
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Thermanit TG 308 L EN ISO 17633-A T 19 9 L R M/C3 AWS A5.22 E308LT0-4 ; E308LT0-1 5.2
BÖHLER SAS 2 PW-FD EN ISO 17633-A T 19 9 Nb P M(C) 1 AWS A5.22 E347T1-4 ; E347T1-1 5.2
BÖHLER SAS 2-FD EN ISO 17633-A T 19 9 Nb R M(C) 3 AWS A5.22 E347T0-4 ; E347T0-1 5.2
Avesta FCW-2D 347/MVNb EN ISO 17633-A T 19 9 Nb R M/C3 AWS A5.22 E347T0-4 ; E347T0-1 5.2
Avesta FCW 2205-PW EN ISO 17633-A T 22 9 3 N L P M(C) 1 AWS A5.22 E2209T1-4 ; E2209T1-1 5.2
BÖHLER CN 22/9 PW-FD EN ISO 17633-A T 22 9 3 NL P M(C) 1 AWS A5.22 E2209T1-4 ; E2209T1-1 5.2
Avesta FCW-2D 2205 EN ISO 17633-A T 22 9 3 NL R M/C3 AWS A5.22 E2209T0-4 ; E2209T0-1 5.2
BÖHLER CN 23/12 Mo PW-FD EN ISO 17633-A T 23 12 2 L P M(C) 1 AWS A5.22 E309LMoT1-4 ; E309LMoT1-1 5.2
BÖHLER CN 23/12 Mo-FD EN ISO 17633-A T 23 12 2 L R M(C) 3 AWS A5.22 E309LMoT0-4 ; E309LMoT0-1 5.2
Avesta FCW-2D P5 EN ISO 17633-A T 23 12 2 L R M/C3 AWS A5.22 E309LMoT0-4 ; E309LMoT0-1 5.2
Avesta FCW 309L-PW EN ISO 17633-A T 23 12 L P M/C1 AWS A5.22 E309LT1-4 ; E309LT1-1 5.2
BÖHLER CN 23/12 PW-FD EN ISO 17633-A T 23 12 L P M/C1 AWS A5.22 E309LT1-4 ; E309LT1-1 5.2
BÖHLER CN 23/12-FD EN ISO 17633-A T 23 12 L R M(C) 3 AWS A5.22 E309LT0-1 ; E309LT0-4 5.2
Thermanit TG 309 L EN ISO 17633-A T 23 12 L R M(C) 3 AWS A5.22 E309LT0-4 ; E309LT0-1 5.2
Avesta FCW-2D 309L EN ISO 17633-A T 23 12 L R M/C 3 AWS A5.22 E309LT0-4 ; E309LT0-1 5.2
Avesta FCW 2507/P100-PW EN ISO 17633-A T 25 9 4 N L P M21 (C1) 2 AWS A5.22 E2594T1-4 ; E2594T1-1 5.2

BÖHLER Ti 52-FD EN ISO 17632-A T 46 4 P M 1 H10 / T 42 2 
P C 1 H5 AWS A5.20 E71T1-M21A4-CS1-H8; 

E71T1-C1A2-CS1-H4 5.1

Union TG 55 M EN ISO 17632-A T 46 4 P M 1 H10 / T 42 2 
P C 1 H5 AWS A5.20 E71T-1MJH8 / E71T-1CH8 5.1

BÖHLER TI 60-FD EN ISO 17632-A T 50 6 1Ni P M 1 H5 AWS A5.29 E81T1-M21A8-Ni1-H4 5.1
BÖHLER TI 70 PIPE-FD EN 18276-A T 55 4 Mn1Ni P M 1H5 AWS A5.29 E91T1-M21A4-G 5.1
BÖHLER DCMS TI-FD EN ISO 17634-A T CrMo1 P M 1 H10 AWS A5.29 E81T1-M21PY-B2H8 5.1
BÖHLER DMO TI-FD EN ISO 17634-A T MoL P M 1 H10 AWS A5.29 E81T1-M21PY-A1H8 5.1
BÖHLER NiBAS 70/20-FD EN ISO 12153 T Ni 6082 R M 3 AWS A5.34 ENiCr3T0-4 5.2
UTP AF 068 HH EN ISO 12153 T Ni 6082 R M 3 AWS A5.34 ENiCr3T0-4 5.2
Avesta FCW P12-PW EN ISO 12153 T Ni 6625 P M 2 AWS A5.34 ENiCrMo3T1-4 5.2
BÖHLER NiBAS 625 PW-FD EN ISO 12153 T Ni 6625 P M 2 AWS A5.34 ENiCrMo3T1-4 5.2
UTP AF 6222 MoPW EN ISO 12153 T Ni 6625 P M 2 AWS A5.34 ENiCrMo3T1-4 5.2
Avesta FCW LDX 2101-PW EN ISO 17633-A T Z 24 9 N L P M(C) 1 AWS A5.22 E2307T1-4 ; E2307T1-1 5.2
Avesta FCW-2D LDX 2101 EN ISO 17633-A T Z 24 9 N L R M(C) 3 AWS A5.22 E2307T0-4 ; E2307T0-1 5.2
BÖHLER EAS 4 PW-FD (LF) EN ISO 17633-A T Z19 12 3 L P M/C1 AWS A5.22 E316LT1-4 ; E316LT1-1 5.2
BÖHLER CN 13/4-IG EN ISO 14343-A W 13 4 AWS A5.9 ER410NiMo (mod.) 2.2
BÖHLER A 7 CN-IG EN ISO 14343-A W 18 8 Mn AWS A5.9 ER307 (mod.) 2.2
Thermanit X EN ISO 14343-A W 18 8 Mn AWS A5.9 ER307 (mod.) 2.2
Avesta 316L/SKR EN ISO 14343-A W 19 12 3 L AWS A5.9 ER316L 2.2
BÖHLER EAS 4 M-IG EN ISO 14343-A W 19 12 3 L AWS A5.9 ER316L 2.2
Thermanit GE-316L EN ISO 14343-A W 19 12 3 L AWS A5.9 ER316L 2.2
Avesta 316L-Si/SKR-Si EN ISO 14343-A W 19 12 3 L Si AWS A5.9 ER316LSi 2.2
Thermanit GE-316L Si EN ISO 14343-A W 19 12 3 L Si AWS A5.9 ER316LSi 2.2
BÖHLER SAS 4-IG EN ISO 14343-A W 19 12 3 Nb AWS A5.9 ER318 2.2
Thermanit A EN ISO 14343-A W 19 12 3 Nb AWS A5.9 ER318 2.2
Avesta 318-Si/SKNb-Si EN ISO 14343-A W 19 12 3 Nb Si AWS A5.9 ER318(mod.) 2.2
Thermanit ATS 4 EN ISO 14343-A W 19 9 H AWS A5.4 ER19-10H 2.1
Avesta 308L/MVR EN ISO 14343-A W 19 9 L AWS A5.9 ER308L 2.2
Thermanit JE-308L EN ISO 14343-A W 19 9 L AWS A5.9 ER308L 2.2
Avesta 308L-Si/MVR-Si EN ISO 14343-A W 19 9 L Si AWS A5.9 ER308LSi 2.2
Thermanit JE-308L Si EN ISO 14343-A W 19 9 L Si AWS A5.9 ER308LSi 2.2
BÖHLER SAS 2-IG EN ISO 14343-A W 19 9 Nb AWS A5.9 ER347 2.2
Thermanit H-347 EN ISO 14343-A W 19 9 Nb AWS A5.9 ER347 2.2
BÖHLER FF-IG EN ISO 14343-A W 22 12 H AWS A5.9 ER309 (mod.) 2.2
Thermanit D EN ISO 14343-A W 22 12 H AWS A5.9 ER309 (mod.) 2.2
Avesta 2205 EN ISO 14343-A W 22 9 3 N L AWS A5.9 ER2209 2.2
BÖHLER CN 22/9 N-IG EN ISO 14343-A W 22 9 3 N L AWS A5.9 ER2209 2.2
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Thermanit 22/09 EN ISO 14343-A W 22 9 3 N L AWS A5.9 ER2209 2.2
Avesta P5 EN ISO 14343-A W 23 12 2 L AWS A5.09 ER309LMo(mod.) 2.2
BÖHLER CN 23/12-IG EN ISO 14343-A W 23 12 L AWS A5.9 ER309L 2.2
Thermanit 25/14 E-309L EN ISO 14343-A W 23 12 L AWS A5.9 ER309L 2.2
Avesta 309L-Si EN ISO 14343-A W 23 12 L Si AWS A5.9 ER309LSi 2.2
Avesta LDX 2101 EN ISO 14343-A W 23 7 N L - - 2.2
BÖHLER FFB-IG EN ISO 14343-A W 25 20 Mn AWS A5.9 ER310 (mod.) 2.2
BÖHLER FA-IG EN ISO 14343-A W 25 4 - - 2.2
Thermanit L EN ISO 14343-A W 25 4 - - 2.2
Avesta 2507/P100 EN ISO 14343-A W 25 9 4 N L AWS A5.9 ER2594 2.2
BÖHLER CN 25/9 CuT-IG EN ISO 14343-A W 25 9 4 N L AWS A5.9 ER2594 2.2
Thermanit 25/09 CuT EN ISO 14343-A W 25 9 4 N L AWS A5.9 ER2594 2.2
BÖHLER EMK 6 EN ISO 636-A W 42 5 W3Si1 AWS A5.18 ER70S-6 2.1
Union I 52 EN ISO 636-A W 42 5 W3Si1 AWS A5.18 ER70S-6 2.1
Union I Mo EN ISO 636-A W 46 3 W2Mo AWS A5.28 ER80S-G(A1) 2.1
BÖHLER EML 5 EN ISO 636-A W 46 5 W2Si AWS A5.18 ER70S-3 2.1
BÖHLER 2,5 Ni-IG EN ISO 636-A W 46 8 W2Ni2 AWS A5.28 ER80S-Ni2 2.1
BÖHLER DCMS-IG EN ISO 21952-A W CrMo1Si AWS A5.28 ER80S-B2 (mod.) 2.1
Union I CrMo EN ISO 21952-A W CrMo1Si AWS A5.28 ER80S-G 2.1
BÖHLER CM 2-IG EN ISO 21952-A W CrMo2Si AWS A5.28 ER90S-B3 (mod.) 2.1
Union I CrMo 910 EN ISO 21952-A W CrMo2Si AWS A5.28 ER90S-G 2.1
BÖHLER C 9 MV-IG EN ISO 21952-A W CrMo91 AWS A5.28 ER90S-B9 2.1
Thermanit MTS 3 EN ISO 21952-A W CrMo91 AWS A5.28 ER90S-B9 2.1
BÖHLER DMO-IG EN ISO 636-A W MoSi AWS A5.28 ER70S-A1 2.1
UTP A 2133 Mn EN ISO 14343-A W Z 21 33 Mn Nb - - 2.2
UTP A 2535 Nb EN ISO 14343-A W Z 25 35 Zr - - 2.2
UTP A 3545 Nb EN ISO 14343-A W Z 35 45 Nb - - 2.2
Union I P24 EN ISO 21952-A W Z CrMo2VTi/Nb AWS A5.28 ER90S-G 2.1
Thermanit MTS 616 EN ISO 21952-A W Z CrMoWVNb 9 0,5 1,5 AWS A5.28 ER90S-G [ER90S-B9(mod.)] 2.1
BÖHLER Ni 1-IG EN ISO 636-A W3Ni1 AWS A5.28 ER80S-Ni1 (mod.) 2.1
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Overview

Between the publication of the last version of this manual and the present, up-to-date 
version, a range of standards that previously were exclusively European and national 
have been replaced by EN-ISO standards. This section provides a summary of the new 
standards that are now considered in the product information and provides references to 
national standards that are affected. This section also provides information on the forms of 
delivery in which you can obtain various welding consumables, along with notes on proper 
storage of the welding consumables.

I. General information
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Welding consumables standard according to European standards

Summary of EN / EN ISO standards for welding consumables

Standard Title of the standard

The European standards quoted above have been or are being adopted by national standards
institutes, and their content is therefore identical to that of the national standards.

EN ISO 636 Rods, wires and deposits for tungsten inert gas welding of 
non-alloy and fine-grain steels.

EN ISO 2560 Covered electrodes for manual metal arc welding of 
non-alloy and fine grain steels.

EN ISO 3580 Covered electrodes for manual metal arc welding of creep-resisting steels.
EN ISO 3581 Covered electrodes for manual metal arc welding of stainless and heat-resisting steels.
replaces EN 1600
EN ISO 12153 Tubular cored electrodes for gas shielded and non-gas shielded metal arc welding of 

nickel and nickel alloys.
EN 12536 Rods for gas welding of non alloy and creep-resisting steels.
EN ISO 14171 Solid wire electrodes, tubular cored electrodes and electrode/flux combinations 
replaces EN 756 for submerged arc welding of non alloy and fine grain steels.
EN ISO 14172 Covered electrodes for manual metal arc welding of nickel and nickel alloys.
EN ISO 14174 Fluxes for submerged arc welding and electroslag welding.
replaces EN 760
EN ISO 14175 Gases and gas mixtures for fusion welding and allied processes
EN ISO 14341 Wire electrodes and weld deposits for gas shielded metal arc welding of 

non alloy and fine grain steels.
EN ISO 14343 Wire electrodes, strip electrodes, wires and rods for arc welding of 

stainless and heat resisting steels.
EN ISO 16834 Wire electrodes, wires, rods and deposits for gas shielded arc welding of high strength
steels.
EN ISO 17632 Tubular cored electrodes for gas shielded and non-gas shielded 

metal arc welding of non-alloy and fine grain steels.
EN ISO 17633 Tubular cored electrodes and rods for gas shielded and non-gas shielded 

metal arc welding of stainless and heat-resisting steels.
EN ISO 17634 Tubular cored electrodes for gas shielded metal arc welding of creep-resisting steels.
EN ISO 18274 Solid wire electrodes, solid strip electrodes, solid wires and solid rods for 

fusion welding of nickel and nickel alloys.
EN ISO 18275 Covered electrodes for manual metal arc welding of high-strength steels.
replaces EN 757
EN ISO 18276 Tubular cored electrodes for gas-shielded and non-gas-shielded metal 

arc welding of high-strength steels.
EN ISO 21952 Wire electrodes, wires, rods and deposits for gas shielded arc welding of creep-resisting steels.
EN ISO 24034 Solid wire electrodes, solid wires and rods for fusion welding of titanium and titanium alloys.
EN ISO 24373 Solid wires and rods for fusion welding of copper and copper alloys.
EN ISO 24598 Solid wire electrodes, tubular cored electrodes and electrode-flux combinations for 

submerged arc welding of creep-resisting steels.
EN ISO 26304 Solid wire electrodes, tubular cored electrodes and electrode-flux combinations for 

submerged arc welding of high strength steels.

I. General information
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Examples of the classification system using various welding consumables

Classification system according to EN ISO 18275-A using a FOX EV 70 Mo as an example

E 55 3 n o  T 4 2 10

Identifier of the hydrogen content of the 
applied weld metal

Code number for welding positions

Code number for yield and type of current

bbreviation for stress-relieved 
condition

bbreviation for covering type

Identifier for the chemical composition 
of the weld metal

Code number for the impact energy 
of the weld metal

Code number for the yield strength, 
strength and elongation of the weld metal

bbreviation for products/welding process

Classification system according to EN ISO 14341-A taking an EMK 8 as an example

G 46 4 21 4Si1

Identifier for the chemical composition 
of the wire electrode

Identifier for the shielding gas

Code number for the impact energy 
of the weld metal

Code number for the yield strength, 
strength and elongation of the weld metal

bbreviation for products/welding process

I. General information
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I. General information

Classification system according to EN ISO 3581-A using a FOX EAS 4 M as an example

E 19 12 3   2 2

Code number for welding positions

Code number for yield and type of current

bbreviation for covering type

Nominal composition

bbreviation for products/welding process

Classification system according to EN ISO 17 32-A taking a i 52-F as an example

T 46 4   1 10

Identifier of the hydrogen content 
of the applied weld metal

Code number for welding positions

bbreviation for the shielding gas

Identifier for the slag type

Code number for the impact energy 
of the weld metal

Code number for the yield strength, 
strength and elongation of the weld metal

bbreviation for products/welding process
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I. General information

Abbreviations  code numbers for welding consumables classification A in EN ISO standards

Abbreviation for welding process  product
  sdradnats OSI NE-erbbA

denrecnocnoitpircsenoitaiv
E anual metal arc welding 2560, 3580, 3581, 14172, 18275
G Gas shielded metal arc welding with solid wire electrodes 14341, 14343, 21952, 16834
W Tungsten inert gas welding 636, 14343, 16834, 21952
T Gas shielded metal arc welding with flux cored wires 12153, 17632, 17633, 

17634, 18276
S S/T Submerged arc welding solid/flux cored wire 14171, 14343, 24598, 26304 

63521gnidlew saGO
14341gnidlew amsal

 47281 ,34341pirts dilos ro kcits / eriw diloS ro S

ode number for the yield strength  strength and elongation of the weld metal
 sdradnats OSI NE edo

number e M a m M a A5 concerned
35 355 440-570 22
38 380 470-600 20
42 420 500-640 20

636, 2560, 14341,

46 460 530-680 20
14171, 17632

50 500 560-720 18
55 550 610-780 18
62 620 690-890 18
69 690 760-960 17

16834, 18275, 

79 790 880-1080 16
18276, 26304

89 890 980-1180 15

ode number for yield strength and strength with single-run two-run welding
ode ield strength of the ensile strength of the EN ISO standards  

number weld metal M a weld metal M a concerned
17141073572T2

074553T3
23671 ,17141025024T4

006005T5

Identifier for impact energy
ode emperature  for impact energy  47 EN ISO standards  

number one sample may be lower, but  32 concerned
No requirement

20
0 0
2 -20

636, 2560, 14341, 

3 -30
14171, 16384, 18275, 

4 -40
18276, 26304

5 -50
6 -60
7 -70

14171, 18275, 182768 -80
17141001-01
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Abbreviation for stress-relieved condition
Abbreviation escription EN ISO standards concerned
T echanical properties after annealing 16834, 18275

560-600 C / 1h / furnace up to 300 C / air 26304
echanical properties in the welded condition all

ode number for yield and type of current
ode number ield ype of current EN ISO standards concerned

1  105 lternating and direct current
2  105 irect current 2560, 3580, 
3  125 lternating and direct current 3581, 18275
4  125 irect current
5  160 lternating and direct current
6  160 irect current 2560, 3581, 18275
7 160 lternating and direct current
8 160 irect current

ode number for welding positions
noitpircsereifitnedI EN ISO standards concerned

1 ll positions
2 ll positions except for vertical down

 ,1853 ,0853 ,0652 ,noitisop talf ni dlew ttu3
fillet weld in flat and hori ontal positions 12153, 18275, 17632, 

67281 ,43671 ,33671  ,noitisop talf ni dlew ttu4
fillet weld in flat position

5 ertical down position, and positions as in code number 3

ode number of hydrogen content in the weld-metal
ode Maximum hydrogen content EN ISO standards 

number ml 100g weld metal concerned
5 5 2560, 3580, 14171, 
10 10 17632, 17634, 18275, 
15 15 18276, 26304

Abbreviation for shielding gases
Abbreviation Shielding gas type EN ISO standards concerned

Shielding gas EN ISO 14175- 2, 
67281 ,43671 ,23671muileh tuohtiw tub

C Shielding gas EN ISO 14175-C1, carbon dioxide
e.g. 21 The abbreviation for the shielding gas must be  12153, 14341, 

33671 ,4386157141 OSI NE htiw ecnadrocca
33671 ,43861 ,14341deificeps sag gnidleihs oN

67281 ,23671 sag gnidleihs oNN
33671 ,35121 sag gnidleihs oNON
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Abbreviation for covering type
Abbreviation overing type EN ISO standards concerned

acid covering 2560
C cellulosic covering

1853 ,0853 ,0652gnirevoc eliturR
RR rutile thick covering
RC rutile-cellulosic covering 2560
R rutile-acid covering
R rutile-basic covering

basic covering 2560, 3580, 3581, 18275

Abbreviation for flux type
Abbreviation Flux type main EN ISO standards concerned

aluminate basic
S aluminate-silicate
F aluminate-fluoride basic
R aluminate-rutile

basic-aluminate
,47281 ,17141 ,47141muisengam-muiclacGC

89542 ,40362etacilis-muiclacSC
F fluoride basic

S manganese-silicate
RS rutile-silicate

S irconium-silicate
any other composition

Identifier for the type of core
  sdradnats OSI NEedo

denrecnocseitreporp dna epyrebmun
R Rutile, slowly solidifying slag, 

shielding gas required 12153, 17632, 17633,
Rutile, fast solidifying slag, shielding gas required 17634, 18276

asic, shielding gas required
etal powder, shielding gas required

Rutile or basic/fluoride, shielding gas not required
W asic/fluoride, slowly solidifying slag,

23671deriuqer ton sag gnidleihs
asic/fluoride, fast solidifying slag,

shielding gas not required
 ,33671 ,23671 ,35121sepyt rehtO

17634, 18276
33671 ,35121gnidleihs-fles ,sag gnidleihs tuohtiW

 list of the abbreviations for the chemical composition has been omitted from this manual.

I. General information
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I. Storage guidelines and redrying

Storing stic  electrodes
Covered electrodes should always be stored in their original packaging until they are used.
Electrode packages should, as far as possible, be removed on first-in fist out basis.

Stick electrodes must be stored in dry rooms in order to protect them from moisture damage.
The storage are should therefore be protected against the weather and ventilated. Ceilings,
floors and walls must be dry, and there must be no open water surfaces in the room. The room
must be fitted with pallets or with shelving, since storage directly on the floor or against the
walls is not recommended.

Electrode packages that have been opened must be stored in dry rooms, which may have to
be heated to avoid falling below the dew point.

edrying and processing electrodes

It is recommended that any electrodes that have become damp or that have not been properly
stored are redried according to the temperatures given in the following table immediately befo-
re welding. Following this it is in any case recommended to weld from a quiver heated to 100-
150 C in order to be able to maintain the lowest possible hydrogen content.

Stick electrodes for ... Covering type Redrying Redrying Redrying time 
recommended temperature in C in hours

nalloyed and , R, C, RC, No -- --
low-alloy steels R, RR, R

es 300  350 2  10
igh-strength fine-grained es 300  350 2  10

structural steels
Creep-resistant steels R No -- --

R , es 300  350 2  10
Stainless and R If necessary 120  200 2  10
heat-resistant steels R , No -- --
Soft martensitic steels es 300  350 2  10

uplex steels R es 250  300 2  10
Nickel alloys R, If necessary 120  300 2  10

The redrying temperature is also quoted on the labels of the hler packages.

The following procedure is helpful for redrying electrodes
The electrodes should be placed in a pre-heated furnace approx. 80 - 100 C
layers should not be more than three.

Once heated up, the recommended temperature should be maintained for about 
2 hours. If the redrying temperature is above 250 C, the temperature should be raised 
to the recommended value slowly approx. 150 C/hour .

 total redrying time i.e. the total of the times of individual redrying procedures  of more 
than 10 hours should not be exceeded. This maximum time must also be observed if 
the redrying is carried out in a number of cycles.
The temperature should be lowered to between 100 and 150 C before removing from 
the furnace.

Electrodes that have been in direct contact with water, grease or oil should not be used. In
such cases, even redrying does not provide an adequate solution.

Covered electrodes that are delivered in undamaged boxes or in vacuum packaging do not
require redrying if they are put immediately into a heated quiver and used from there.

Electrodes from damaged boxes or vacuum packaging must be treated according to the spe-
cifications.



37

Filler Metals Bestseller for Joining Applications

I. Storage guidelines and redrying

Stick electrodes for which redrying is not recommended in the table above may, in some indi-
vidual cases, still benefit from redrying. This can be the case if storage was inappropriate, or
as a result of other conditions that lead to an excessive water content. The high water content
can often be recognised from increased spraying or pore formation during welding. In these
cases, the stick electrodes can  unless otherwise specified by the manufacturer  be redried
for about one hour at 100 - 120 C. This recommendation does not apply to cellulose-covered
electrodes, which must never be redried.
The temperature for intermediate storage in a furnace after redrying should be between 120
and 200 C maximum total storage time 30 days , or, if stored in quivers, between 100 and
200 C maximum storage time 10 days .

Storage of flux cored wires

The risk of moisture absorption is not as great with flux cored wires as it is for stick electro-
des. The core is shielded from the ambient atmosphere to a large extent by the metal surro-
und. Nevertheless, the low-hydrogen  character of a flux cored wire can be impaired by long
contact with moist air. This can, for instance, happen through unprotected storage overnight
in a high-humidity environment.
Flux cored wire should be kept in storage facilities where the temperature and humidity con-
ditions are controlled. We recommend the use of dry rooms, possibly heated, to avoid falling
below the dew point. The aim should be a maximum 60  relative air humidity and a minimum
temperature of 15 C.
If stored below 10 C there is a risk that water will condense on the surface of the wire when
the package is opened in heated rooms. This can lead to pore and gas impressions on the
welded seam when welding starts.
Welding should only be done with acclimatised wires.
When welding has finished, the spool with the remaining wire should be removed from the
machine and placed back in the original packaging  the compound aluminium foil should be
closed again as far as possible. It is also possible to use a box such as is used for deliveries
of hler welding flux for high-alloy steels.

edrying flux cored wires

Redrying is not required as a rule. If, in some exceptional case, redrying is needed, this can
be done at 150 C for 24h.

Storage and redrying of welding flux

It is recommended that welding flux is stored in the driest possible conditions and at the most
even possible temperature, in order to keep water absorption during storage as low as possi-
ble. nder these conditions, fluxes can generally be kept for up to three years. Flux from con-
tainers that have been damaged during transport must either be used immediately or put into
new packaging. In order to ensure crack-free welding, fluoride-basic fluxes should be redried
prior to use. Fluxes that are taken directly from airtight, sealed, undamaged metal sheet con-
tainers do not have to be redried.

Type of flux manufacture Flux type Redrying Redrying Redrying time 
recommended temperature in C in hours

gglomerated F es ca. 350 2 - 10
R es ca. 300 2 - 10

005 - 2051 .acseSdetle

The drying temperatures and times given in the above table should be considered as a gene-
ral guideline. fter redrying, welding flux that is not being used immediately is to be stored at
150 C until used for welding. The intermediate storage period should not exceed 30 days.
The furnace used for the redrying must not permit any local overheating of the flux, and must
be adequately ventilated. If drying is stationary, the flux layer should not be thicker than 
50 mm.
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I

eneral notes

If wanted, factory certificates or acceptance test certificates according to EN 10204 can be
prepared for each delivery. Test Reports according to WS 5.01 can also be supplied.
Whatever the type of certification, it must always be requested at the time of order.

It is essential that the extent of testing is stated for EN 10204-3.1 acceptance test certificates
and for Test Reports. The subsequent preparation of a 3.1 Certificate or a Test Report with a
testing scope that differs from schedules F and  is always associated with increased admi-
nistration and increased costs. If a production series has already been entirely processed, it
is not possible to prepare retrospective certificates.

Factory certificates according to EN 10204-2 2

These certificates are product-specific, which means that a separate certificate is prepared for
every series or batch number. ll those values that are gathered during the course of opera-
tional testing and that are relevant to the certificate are entered onto the certificate. This
means that all the actual values obtained during ongoing quality testing of all low, medium and
high-alloy stick electrodes and flux cored wires for their chemical composition are entered,
whereas only statistical values based on non-specific testing are entered for unalloyed elec-
trodes and flux cored wires in some cases.

The melt analyses of the associated batches are given on the factory certificates of all solid
wires and sticks.

echanical grades are shown on the factory certificates of all products with the exception of
S W wires and flux. The quoted values are guaranteed tolerance limits minimum and/or
maximum, depending on the requirements of the standard , and correspond to the minimum
properties for the product guaranteed in this manual.

Acceptance test certificates according to EN 10204-3 1 and 3 2

3.1 or 3.2 acceptance tests certificates are also prepared if required. For this purpose, tests
must be carried out on the delivery or on the manufacturing unit associated with the delivery.
Since this involves certification of a delivery-specific test according to the requirements of the
customer, it is essential that the extent of testing is made known at the time of the order, or at
the initial enquiry stage. The resulting costs will be charged according to expenditure.

est eports according to A S A5 01

If certification of conformity of the product with the WS merican Welding Society  is requi-
red for a customer pro ect, a Test Report should be requested. The Test Report contains, as
standard, a confirmation of conformity for correspondence with the applicable WS standard,
or with the reference to this WS standard contained in S E II, art C. If no further elements
are specified by the customer, the Test Report corresponds to Schedule F  of the WS 5.01.
The content of this Test Report is comparable to that of a 2.2  factory certificate.

The necessary testing scope must be made known at the time of order for all other schedu-
les. In this case, charging will be according to expenditure.
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I. Product information

Information about the materials is amongst the most important prerequisites for choosing the 
right welding consumables. The limited scope of this manual does not permit every relevant 
property to be given, but at least an overview is given of the valid EN designations, and of 
the obsolescent or still valid DIN designations, as well as of the chemical composition of all 
the materials that have been standardised through materials numbers within
Europe.
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II. General notes on the data section

The product information on the following pages is maintained consistently for all the welding consu-
mables from Böhler Welding. For the sake of easier orientation, the header of each data page carries 
information on the subchapter, the product form and/or a colour coding. 

standards has been thoroughly adapted to the current issues (at the time of going to press) of the EN 
ISO, EN and AWS standards. 

The conversion has also been applied to the information about the base materials. The “Properties” sec-
tion of each data page gives a brief characterisation of the welding consumable. It describes the type of 
covering or alloy, the range of application, the welding behaviour, areas of use and general information 
about temperature control and/or subsequent heat treatment.

The “Reference analysis” gives the chemical composition of the pure weld metal for stick electrodes 

The information about minimum values or ranges of chemical composition and of the mechanical grade 

guide values are based on the evaluations of our permanent statistical quality control, and are only for 
information. In both cases, the latest state of the art at the time of going to press is taken into account.

The “processing instructions” represent an extension over previous issues of the manual.
The symbols for the welding position and the electrical polarity accord with the labelling on the product 

-
tions for redrying. 

Information on products with identical or similar alloys has also been added. This should make it 
easier for you to select a welding consumable if you want to change the welding procedure while using 
the same base material.
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II. General notes on the data section

Explanation of symbols and abbreviations
. No.  EN/ IN material number

EN  European standard or the national standard derived from it
EN ISO  International standard based on the EN standard

WS  merican Welding Society
IN  German industrial standard

elding ositions
w  1G, 1F downhand/flat position
h  2F hori ontal position

C q 2G hori ontal vertical position
h 4F hori ontal overhead position

E 4G overhead position
F s 3G, 3F, 5G up vertical position up
G f 3G, 3F, 5G down vertical position down

 siht ni ytilibadlew detimilworra dettod
welding position

 rof dengised yllaicepseworra dlob
welding in this position

ype of urrent and olarity

 direct current positive polarity

 direct current negative polarity

 alternating current

Combinations are possible, e.g.

 direct current positive or negative polarity  or alternating current

Mechanical roperty Values
ield strength Re a independent from the base material the term yield strength 

covers the upper or lower elastic limit Re , Re  or the proof 
stress in the case of non-proportional elongation Rp0.2 .

Impact work ISO-     the test results shown in this handbook are measured using 
test specimen with ISO- -notch.

Approvals and inspecting authorities
S  merican ureau of Shipping
  ureau eritas

CE            CE mark
CRS  Croatian Register of Shipping
CW   Canadian Welding ureau

  German Railways eutsche ahn
N   et Norske eritas

G   Germanischer loyd
T  1408.1  T  approval  T  safety standard 1408.1 Germany
R  loyd‘s Register of Shipping

PC

PB

PD

PA

PE

PG

PF
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Approvals and inspecting authorities
LTSS = Lithuanian Technical Supervision Service
NAKS = Nationalnaja Assoziazija Kontrol i Svarka
R.I.NA = Registro Italiano Navale
RS = Maritime Register of Shipping, Russia
SEPROZ = Approval Society, Ukraine
Statoil = Statoil, Norway
Gazprom = Russian energy company
TÜV-D = Technical Inspection Association (Technischer Überwachungsverein), Germany
TÜV-A = Technical Inspection Association (Technischer Überwachungsverein), Austria
VG 95132 = Approval list for armour steel
WIWEB = Bundeswehr Research Institute for Materials, Explosives, Fuels and Lubricants 

(Wehrwissenschaftliches Institut fur Werk- und Betriebsstoffe)

Remark: 
Details for approvals regarding base materials, classifications, welding positions, etc. can be found
in the approval certificates – please contact the service departments for detailed information.

Shielding gases according to EN ISO 14175

Remark: This handbook references standardised shielding gases just in these cases where best welding result
can be expected. If the shielding gas class shows too wide ranges the handbook recommends the optimum
gas composition. The standardised shielding gas can be applicable but will produce different welding behaviour
and/or other mechanical property values.

CO2 O2 Ar He H2 N2

components in vol.-%
oxidising inert de-oxidising slow reaction

short designation

group no.
100

100
bal. 0,5  He  95

0,5  CO2  5 bal.a 0,5  H2  5
0,5  CO2  5 bal.a

0,5  O2  3 bal.a
0,5  CO2  5 0,5  O2  3 bal.a
5  CO2  15 bal.a
15  CO2  25 bal.a

3  O2  10 bal.a
0,5  CO2  5 3  O2  10 bal.a
5  CO2  15 0,5  O2  3 bal.a
5  CO2  15 3  O2  10 bal.a
15  CO2  25 0,5  O2  3 bal.a
15  CO2  25 3  O2  10 bal.a
25  CO2  50 bal.a

10  O2  15 bal.a
25  CO2  50 2  O2  10 bal.a
5  CO2  25 10  O2  15 bal.a
25  CO2  50 10  O2  15 bal.a

100
bal. 0,5  O2  30

bal.a 0,5  H2  15
bal.a 15  H2  50

100
bal.a 0,5  N2  5
bal.a 5  N2  50
bal.a 0,5  H2  10 0,5  N2  5

0,5  H2  50 bal.
100

I 1
2
3

M1 1
2
3
4

M2 0
1
2
3
4
5
6
7

M3 1
2
3
4
5

C 1
2

R 1
2

N 1
2
3
4
5

O 1
Z   Mixture gases with components which are not listed in this table or mixture gases 

with a composition which is not in the stated range b

a For this classification you can substitute Argon particulate or complete by Helium
b Two mixture gases with the same Z designation should not be exchanged against each other



Chapter 1.1 - Stick electrodes (unalloyed, low-alloyed)
Product name EN ISO AWS Page
BÖHLER FOX KE E 38 0 RC 11 E6013 2
BÖHLER FOX OHV E 38 0 RC 11 E6013 3
Phoenix SH Gelb R E 38 2 RB 12 E6013 4
Phoenix Blau E 42 0 RC 11 E6013 5
BÖHLER FOX ETI E 42 0 RR 12 E6013 6
Phoenix Grün T E 42 0 RR 12 E6013 7
BÖHLER FOX EV 47 E 38 4 B 42 H5 E7016-1H4R 8
BÖHLER FOX EV 50-A E 42 3 B 12 H10 E7016 9
Phoenix SPEZIAL D E 42 3 B 12 H10 E 7016 10
UTP COMET J 50 N E 42 3 B 12 H 10 E 7016 11

BÖHLER FOX EV 50 E 42 5 B 42 H5 E7018-1H4R 12

Phoenix 120 K E 42 5 B 32 H5 E7018-1 13
BÖHLER FOX CEL E 38 3 C 21 E6010 14
BÖHLER FOX CEL+ E 38 2 C 21 E6010 15
Phoenix Cel 70 E 42 2 C 25 E6010 16
Phoenix Cel 75 E 42 2 C 25 E7010-P1 17
BÖHLER FOX CEL 75 E 42 3 C 25 E7010-P1 18
BÖHLER FOX CEL Mo E 42 3 Mo C 25 E7010-A1 19
Phoenix Cel 80 E 46 3 C 25 E8010-P1 20
BÖHLER FOX CEL 85 E 46 4 1Ni C 25 E8010-P1 21
BÖHLER FOX CEL 90 E 50 3 1Ni C 25 E9010-P1 22
Phoenix Cel 90 E 50 3 1Ni C 25 E9010-G 23
BÖHLER FOX EV PIPE E 42 4 B 12 H5 E7016-1H4R 24
BÖHLER FOX BVD 85 E 46 5 1Ni B 45 E8045-P2 25
BÖHLER FOX BVD 90 E 55 5 Z2Ni B 45 E9045-P2 (mod.) 26
BÖHLER FOX BVD 100 E 62 5 Z2Ni B 45 E10045-P2 (mod.) 27
BÖHLER FOX EV 60 E 46 6 1Ni B 42 H5 E8018-C3H4R 28
Phoenix SH Schwarz 3 K E 50 4 Mo B 42 E7015-G 29
Phoenix SH Schwarz 3 K Ni E 50 4 1NiMo B 42 H5 E9018-G 30
BÖHLER FOX EV 65 E 55 6 1NiMo B 42 H5 E8018-GH4R 31
Phoenix SH Ni 2 K 100 E 69 5 Mn2NiCrMo B 42 H5 E11018-G 32
BÖHLER FOX EV 85 E 69 6 Mn2NiCrMo B 42 H5 E11018-GH4R 33
BÖHLER FOX DMO Kb E Mo B 4 2 H5 E7018-A1H4R 34
Phoenix SH Schwarz 3 MK E Mo B 42 H5 E7018-A1 35
BÖHLER FOX DCMS Kb E CrMo1 B 4 2 H5 E8018-B2H4R 36
Phoenix Chromo 1 E CrMo 1 B 42 H5 E8018-B2 37
Phoenix SH Chromo 2 KS E CrMo 2 B 42 H5 E9015-B3 38
Phoenix SH Kupfer 3 KC E ZCrMoV 1 B 42 H5 E9015-G 39
BÖHLER FOX C 9 MV E CrMo91 B 4 2 H5 E9015-B9 40
BÖHLER FOX P 92 E ZCrMoWVNb 9 0,5 2 B 4 2 H5 E9015-B9 (mod.) 41
Thermanit MTS 616 E ZCrMoWVNb 9 0,5 2 B 4 2 H5 E9015-G 42
Thermanit Chromo 9 V E CrMo 91 B 42 H5 E9015-B9 43
Thermanit MTS 3 E CrMo 91 B 42 H5 E9015-B9 44
BÖHLER FOX CM 2 Kb E CrMo2 B 4 2 H5 E9018-B3H4R 45
BÖHLER FOX CM 5 Kb E CrMo5 B 4 2 H5 E8018-B6H4R 46
BÖHLER FOX CM 9 Kb E CrMo9 B 4 2 H5 E8018-B8 47
BÖHLER FOX 20 MVW E CrMoWV 12 B 4 2 H5 - 48
Avesta 308/308H AC/DC E 19 9 R E308H-17 49
BÖHLER FOX E 308 H E 19 9 H R 4 2 E308H-16 50
Thermanit ATS 4 E 19 9 H B 22 E308H-15 51
BÖHLER FOX 2,5 Ni E 46 8 2Ni B 42 H5 E8018-C1H4R 52
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Filler Metals Bestseller for Joining Applications
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BÖHLER FOX KE Stick electrode
unalloyed rutile

EN ISO 2560-A: AWS A5.1:
E 38 0 RC 11 E6013

Rutile cellulose coated stick electrode with comfortable weldability in all positions, including vertical 
down to some extent. Exceptional weldability with AC, good ignition and re-ignition properties, 

Base materials
Steels up to a yield strength of 380 MPa (52 Ksi)
S235JR-S355JR, S235JO-S355JO, P195TR1-P265TR1, P195GH-P265GH,
L245NB-L360NB, L245MB-L360MB, shipbuilding steels: A, B, D
ASTM A 106, Gr. A, B; A 283 Gr. A, C; A 285 Gr. A, B, C; A 501, Gr. B; A 573, Gr. 58, 65;
A 633, Gr. A, C; A 711 Gr. 1013; API 5 L Gr. B, X42, X52

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,06 0,3 0,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C: -10°C:
untreated 430 490 26 75 65 50

 

Operating data

Polarity = - / ~

Dimensions (mm) Amperage A
2,0 x 250 45-80
2,5 x 250/350 60-100
3,2 x 350 90-130
4,0 x 350/450 110-170

LR (2m), SEPROZ
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Filler Metals Bestseller for Joining Applications
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 BÖHLER FOX OHV Stick electrode
unalloyed rutile

EN ISO 2560-A: AWS A5.1:
E 38 0 RC 11 E6013

Rutile cellulose coated stick electrode with very good weldability in all positions, including vertical
down.
Universal electrode, particularly for small transformers. Bendable covering. Versatile application
in steel, vehicle, boiler, container and ship construction, as well as for galvanised components.
Base materials
Steels up to a yield strength of 380 MPa (52 ksi)
S235JR-S355JR, S235JO-S355JO, P195TR1-P265TR1, P195GH-P265GH, L245NBL360NB,
L245MB-L360MB, shipbuilding steels: A, B, D
ASTM A 106, Gr. A, B; A 283 Gr. A, C; A 285 Gr. A, B, C; A 501, Gr. B; A 573, Gr. 58, 65;
A 633, Gr. A, C; A 711 Gr. 1013; API 5 L Gr. B, X42, X52

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,06 0,4 0,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C: -10°C:
untreated 460 490 25 75 60 47

 

Operating data

Polarity = - / ~

Dimensions (mm) Amperage A
2,0 x 250 45-80
2,5 x 250/350 60-100
3,2 x 350 90-130
4,0 x 350/450 110-170
5,0 x 450 170-240

TÜV-D (5687.), DB (10.014.12), ABS (2), DNV (2), LR (2), LTSS, SEPROZ, CE



4

Filler Metals Bestseller for Joining Applications
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Stick electrode
unalloyed rutile

EN ISO 2560-A: AWS A5.1:
E 38 2 RB 12 E6013

Rutile basic electrode. Excellent vertical up welding characteristics; easy handling in out of position 
work; particularly suitable for fabricating radiographically sound circumferential pipe welds;
good porosity-free root weld fusion, also in tight air gaps.Useable in pipeline, boiler and tank const-
ruction, structural steel work and shipbuilding.
Base materials
S235JRG2 - S355J2; shipbuilding steels appr.-grade 3; boiler steels P235GH, P265GH, P295GH;
ASTM A36 and A53 Gr. all; A106 Gr. A, B, C; A135 Gr. A, B; A283 Gr. A, B, C, D; A366; A285 Gr. A, 
B, C; A500 Gr. A, B, C; A570 Gr. 30, 33, 36, 40, 45; A607 Gr. 45; A668 Gr. A, B; A907 Gr. 30, 33, 
36, 40; A935 Gr. 45; A936 Gr. 50; API 5 L Gr. B, X42-X52

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,08 0,20 0,55

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 380 460 22 75

 

Operating data

Polarity = - / ~

Dimensions (mm) Amperage A
2,0 x 250 30- 75
2,5 x 250 40- 90
2,5 x 350 40- 90
3,2 x 350 90-130
4,0 x 350 140-190
4,0 x 450 140-190
5,0 x 450 190-250
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Filler Metals Bestseller for Joining Applications

Stick electrode
unalloyed rutile

EN ISO 2560-A: AWS A5.1-04:
E 42 0 RC 11 E6013

Rutile cellulose covered electrode.General purpose; useable in all positions; excellent gap-bridging

V, open circuit).
Base materials
S235JRG2 - S355J2; GS-38; GS-45; St35; St45; St35.8; boiler steels P235GH, P265GH, P295GH; 

ribbed reinforcing steel bars. ASTM A36 and A53 Gr. all; A106 Gr. A, B, C; A135 Gr. A, B; A283 Gr. 
A, B, C, D; A366; A285 Gr. A, B, C; A500 Gr. A, B, C; A570 Gr. 30, 33, 36, 40, 45; A607 Gr. 45; A668 
Gr. A, B; A907 Gr. 30, 33, 36, 40; A935 Gr. 45; A936 Gr. 50; API 5 L Gr. B, X42-X52

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,09 0,35 0,50

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 420 510 22 50

 

Operating data

Polarity = - / ~

Dimensions (mm) Amperage A
2,0 x 250 30- 75
2,5 x 250 40- 90
2,5 x 350 40- 90
3,2 x 350 90-130
4,0 x 350 140-190
4,0 x 450 140-190
5,0 x 350 190-240
5,0 x 450 190-240
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Filler Metals Bestseller for Joining Applications
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BÖHLER FOX ETI Stick electrode
unalloyed rutile

EN ISO 2560-A: AWS A5.1:
E 42 0 RR 12 E6013

Rutile coated stick electrode with excellent weldability in all positions with the exception of vertical
down. Particularly smooth seams, self-releasing slag. Little spatter, and good weldability with AC.
Exceptional re-ignition properties and easy handling. High run-out lengths can be achieved.
Versatile applicability in industry and craft.
Base materials
Steels up to a yield strength of 420 MPa (60ksi) S235JR-S355JR, S235JO-S355JO, P195TR1-
P265TR1, P195GH-P265GH, L245NB-L360NB, L245MB-L360MB, L415NB, L415MB, shipbuilding 
steels: A, B, D ASTM A 106, Gr. A, B; A 283 Gr. A, C; A 285 Gr. A, B, C; A 501, Gr. B; A 573, Gr. 58, 
65, 70;A 633, Gr. A, C; A 711 Gr. 1013; API 5 L Gr. B, X42, X52, X60

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,07 0,4 0,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C:
untreated 430 520 26 65 50

 

Operating data

Polarity = - / ~

Dimensions (mm) Amperage A
1,5 x 250 40-60
2,0 x 250 45-80
2,5 x 250/350 60-110
3,2 x 350/450 90-140
4,0 x 450 110-190
5,0 x 450 170-240

TÜV-D (1097.), ABS (2), BV (2), DNV (2), GL (2), LR (2m), LTSS, SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

Stick electrode
unalloyed rutile

EN ISO 2560-A: AWS A5.1:
E 42 0 RR 12 E6013

notch-free weld metal / parent metal interface. Unproblematical welding of general-purpose
structural steels; also suitable for vertical down welding in diam. up to 2.0 mm. Outstanding striking 
and restriking ability. For use on small transformers (42 V, open circuit).
Base materials
S235JRG2 - S355J2; St 35; St 45; St 35.8; St 45.8; boiler steels P235GH, P265GH, P295GH; ship-

all; A106 Gr. A, B, C; A135 Gr. A, B; A283 Gr. A, B, C, D; A366; A285 Gr. A, B, C; A500 Gr. A, B, C;
A570 Gr. 30, 33, 36, 40, 45; A607 Gr. 45; A668 Gr. A, B; A907 Gr. 30, 33, 36, 40; A935 Gr. 45; A936 
Gr. 50; API 5 L Gr. B, X42-X56

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,08 0,35 0,55

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 420 510 22 60

 

Operating data

Polarity = - / ~

Dimensions (mm) Amperage A
2,0 x 250 45-65
2,0 x 250 45-65
2,5 x 250 60-100
2,5 x 350 60-100
3,2 x 350 85-140
3,2 x 450 85-140
4,0 x 350 130-200
4,0 x 450 130-200
5,0 x 450 230-300
6,0 x 450 280-370
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Filler Metals Bestseller for Joining Applications
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BÖHLER FOX EV 47 Stick electrode
unalloyed basic

EN ISO 2560-A: AWS A5.1:
E 38 4 B 42 H5 E7016-1H4R

-
cking and ageing, therefore specially suitable for rigid components with large seam cross-sections.
Base materials
Steels up to a yield strength of 380 MPa (52 ksi) S235JR-S355JR, S235JO-S355JO, S235J2-
S355J2, S275N-S355N, S275M-S355M, P235GH-P355GH, P355N, P275NL1-P355NL1, P215NL, 
P265NL, P285NH-P355NH, P195TR1-P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NB-
L360NB, L245MB-L360MB, GE200-GE240, shipbuilding steels: A, B, D, E, A 32-E 36 ASTM A 106 
Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1, LF2; A 414 Gr. A, B, 
C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70; A 573 Gr. 58, 65, 70; A 588 Gr. 
A, B; A 633 Gr. A, C, D; A 662 Gr. A, B, C; A 678 Gr. A, B;A 711 Gr. 1013; API 5 L Gr. B, X42, X52, 
X56

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,07 0,4 0,9

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C: -45°C:
untreated 440 530 27 190 110 90

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250/350 80-110
3,2 x 350/450 100-140
4,0 x 435/450 130-180
5,0 x 450 180-230

TÜV-D (1098.), DB (10.014.09), ABS (3H5), BV (3HHH), DNV (3H10), GL (3H5), LR (3m H5),
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX EV 50-A Stick electrode
unalloyed basic

EN ISO 2560-A: AWS A5.1:
E 42 3 B 12 H10 E7016

Basic double coated electrode in all positions, except for vertical down, exceptionally good welding.
Thanks to its well-aligned arc, it is particularly suitable for out-of-position welding. Very good root 
welding. Well-suited to AC power. Low spatter, good slag detachability, even weld pattern. Also 
suitable for small transformers.
Base materials
Steels up to a yield strength of 420 MPa (60 ksi) S235JR-S355JR, S235JO-S355JO, S235J2-
S355J2, S275N-S420N, S275M-S420M, P235GH-P355GH, P355N, P285NH-P420NH, P195TR1-
P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L245MB-L415MB, GE200-
GE240 ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 414 Gr. A, B,
C, D, E, F, G; A 501 Gr. B; A 516 Gr. 55, 60, 65, 70; A 573 Gr. 58, 65, 70; A 588 Gr. A, B; A 633 Gr. 
A, C, D; A 662 Gr. A, B, C; A 678 Gr. A, B; A 711 Gr. 1013; API 5 L Gr. B, X42, X52, X56, X60

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,07 0,7 1,1

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -30°C:
untreated 440 550 28 180

 

Operating data

Polarity = ± / ~

Dimensions (mm) Amperage A
2,0 x 350 60-90
2,5 x 350/450 100-150
3,2 x 450 140-190
4,0 x 450 190-250

TÜV-D (10574.), DB (10.014.17), CE
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Filler Metals Bestseller for Joining Applications
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Stick electrode
unalloyed basic

EN ISO 2560-A: AWS A5.1:
E 42 3 B 12 H10 E7016

Double covered basic electrode. Outstanding welding characteristics on AC and DC in all positions 
except the vertical down; stable arc, good radiographic soundness. Useable in handicraft and 

Base materials

steels up to S355N; pipe steels St 35, St 35.8, L210 - L360NB, GS-52, L290MB - L360MB; ASTM 
A27 and A36 Gr. all, A214, A242 Gr. 1-5, A266 Gr. 1, 2, 4, A283 Gr. A, B, C, D, A285 Gr. A, B, C,
A299 Gr. A, B, A328, A366, A515 Gr. 60, 65, 70, A516 Gr. 55, A570 Gr. 30, 33, 36, 40, 45, A572 Gr. 
42, 50, A606 Gr. all, A607 Gr. 45, A656 Gr. 50, 60, A668 Gr. A, B, A907 Gr. 30, 33, 36, 40, A841, 
A851 Gr. 1, 2, A935 Gr. 45, A936 Gr. 50; API 5 L Gr. B, X42-X56

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,06 0,65 1,05

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT –30 °C
untreated 440 550 22 80 50

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 x 350 60-90
3,2 x 350 95-150
3,2 x 450 95-150
4,0 x 450 140-190
5,0 x 450 190-250
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Filler Metals Bestseller for Joining Applications

UTP COMET J 50 N Stick electrode
unalloyed basic

EN ISO 2560-A: AWS A5.1:
E 42 3 B 12 H10 E7016

surface, a stable arc, a good slag detachability and a notch-free wetting behaviour. The weld metal 
is not sensitive towards metal impurities. Thank to its double coating, this electrode is well applied 
for root-passes and welding out of position. Comet J 50 N can be welded in DC and AC, the weld 

Base materials
Unalloyed steels S235JRG2 – S355J2; E295, E335, St35, St 45, St 35.8, St45.8, St50-2
Pressure vessel construction steels P235GH, P265GH, P295GH Fine-grain steels till grade S355N
Shipping construction steels A – E, AH - EH Cast steels C 35, GS-38, GS-45

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,06 0,7 1,1

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 420 510 22 140

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 x 350 50-100
3,2 x 450 70-130
4,0 x 450 110-170
5,0 x 450 140-220

ABS, BV, DNV, FT, GL, LR, TÜV
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Filler Metals Bestseller for Joining Applications
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BÖHLER FOX EV 50 Stick electrode
unalloyed basic

EN ISO 2560-A: AWS A5.1:
E 42 5 B 42 H5 E7018-1H4R

except for vertical down. Very low hydrogen content in the weld metal (under AWS conditions

and machine construction, and as a buffer layer for build-up welds with high-carbon steels. Suitable 
for welding steels of low purity and high carbon content. Particularly suitable for offshore construc-

according to NACE TM-02-84). Values for the SSC test are also available.
Base materials
Steels up to a yield strength of 420 MPa (60 ksi) S235JR-S355JR, S235JO-S355JO, S235J2-
S355J2, S275N-S420N, S275M-S420M, S275NL-S420NL, S275ML-S420ML, P235GH-P355GH, 
P275NL1-P355NL1, P275NL2-P355NL2, P215NL, P265NL, P355N, P285NH-P420NH, P195TR1-
P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L245MB-L415MB, GE200-
GE240, GE300, shipbuilding steels: A, B, D, E, A 32-F 36, A 40-F 40 ASTM A 106 Gr. A, B, C; A 181 
Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1, LF2; A 414 Gr. A, B, C, D, E, F, G; A 
501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70; A 573 Gr 58, 65, 70; A 588 Gr. A, B; A 633 Gr. 
A, C, D, E; A 662 Gr. A, B, C; A 707 Gr. L1, L2, L3; A 711 Gr. 1013; A 841 Gr. A, B, C; API 5 L Gr. B, 
X42, X52, X56, X60

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,08 0,4 1,2
Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -50°C:
untreated 460 560 27 190 160 70

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,0 x 250 50-70
2,5 x 250/350 80-110
3,2 x 350/450 100-140
4,0 x 350/450 130-180
5,0 x 450 180-230
6,0 x 450 240-290
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Filler Metals Bestseller for Joining Applications

Stick electrode
unalloyed basic

EN ISO 2560-A: AWS A5.1:
E 42 5 B 32 H5 E7018-1

Basic covered electrode. Very good welding characteristics including out of position work; 120 % 

in structural steel work, boiler making, tank construction, ship and bridge building and vehicle 

Base materials

grained structural steels up to S420N; shipbuilding steels A, B, D, E; offshore steels; pipe steels 
P265, P295, L290NB - L415NB, L290MB - L415MB; X 42 - X 60; cast steel GS-38, GS-45, GS-52;
ageing resistant steels ASt 35 - ASt 52; ASTM A27 and A36 Gr. all, A214, A242 Gr. 1-5, A266 Gr. 1, 
2, 4, A283 Gr. A, B, C, D, A285 Gr. A, B, C, A299 Gr. A, B, A328, A366, A515 Gr. 60, 65, 70, A516 
Gr. 55, A570 Gr. 30, 33, 36, 40, 45, A572 Gr. 42, 50, A606 Gr. all, A607 Gr. 45, A656 Gr. 50, 60, 
A668 Gr. A, B, A907 Gr. 30, 33, 36, 40, A841, A851 Gr. 1, 2, A935 Gr. 45, A936 Gr. 50;
Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,07 0,35 1,2

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT –50 °C:
untreated 420 510 22 120 47

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 x 250 45-65
2,5 x 250 65-110
2,5 x 350 65-110
3,2 x 350 100-145
3,2 x 450 100-145
4,0 x 350 135-200
4,0 x 450 135-200
5,0 x 450 180-280
6,0 x 450 240-375
8,0 x 450 290-420
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Filler Metals Bestseller for Joining Applications
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BÖHLER FOX CEL Stick electrode
unalloyed  cellulosic

EN ISO 2560-A: AWS A5.1:
E 38 3 C 2 1 E6010

and cover pass welding of large pipelines. Ideally suited for welding the root pass. Highly onomical
when compared with vertical up welding, also in combination with basic vertical down electrodes.

toughness properties. Insensitive to weather conditions, high resistance to the formation of
shrinkage grooves. HIC and SSC resistance tested according to NACE TM 02-84 or TM 01-77.
Base materials
S235JR, S275JR, S235J2G3, S275J2G3, S355J2G3, P235GH, P265GH, P355T1, P235T2-
P355T2, L210NB-L385NB, L290MB-L385MB, P235G1TH, P255G1TH root pass up to L555NB, 
L555MB API Spec. 5 L: A, B, X 42, X 46, X 52, X 56, root pass up to X 80

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,12 0,14 0,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C: -20°C: -30°C:
untreated 450 550 26 100 90 80 50

 

Operating data

Polarity = +/= -
Minus Polarity for root pass only

Dimensions (mm) Amperage A
2,5 x 250/300 50-90
3,2 x 350 80-130
4,0 x 350 120-180
5,0 x 350 160-210

TÜV-D (1281.), DNV (3), Statoil, SEPROZ, CE, NAKS (Ø 3.2; 4.0 mm)
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Filler Metals Bestseller for Joining Applications
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BÖHLER FOX CEL+ Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.1:
E 38 2 C 2 1 E6010

Cellulose coated stick electrode for vertical down welding in pipeline construction and in general
pipe construction. Particularly suitable for root pass welding (down and up) using DC on the positive
pole. BÖHLER FOX CEL+ permits good gap bridging, has good root fusion penetration due to the

of root wormholes (piping).
Base materials
S235JR, S275JR, S235J2G3, S275J2G3, S355J2G3, P235GH, P265GH, P355T1, P235T2-
P355T2, L210NB-L385NB, L290MB-L385MB, P235G1TH, P255G1TH root pass up to L555NB, 
L555MB API Spec. 5 L: A, B, X 42, X 46, X 52, X 56, root pass up to X 80

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,17 0,15 0,6

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C: -20°C: -30°C:
untreated 450 520 26 105 95 65

 

Operating data

Polarity = +/= -
Minus Polarity for root pass only

Dimensions (mm) Amperage A
2,5 x 300 50-90
3,2 x 350 80-130
4,0 x 350 120-180



16

Filler Metals Bestseller for Joining Applications

Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.1:
E 42 2 C 25 E6010

Cellulose covered electrode for vertical down circumferential welds in pipeline constructions.
Excellent weldability in root pass welding (DC ±); also in the vertical up position. CTOD, HIC and 
HSCC tested. Do not redry!
Base materials
API5L: Grade A, B, X 42, X 46, X 52, root pass welding up to X 80; EN 10208-2: L290MB-, 360MB- 
and root pass welding up to L485MB- and NB-qualities; EN 10113-3: S275ML, S355ML, S275NL, 
S355NL

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,14 0,18 0,55

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -20°C: –40°C
untreated 420 510 22 80 50 28

 

Operating data

Polarity = +/= -
Minus Polarity for root pass only

Dimensions (mm) Amperage A
2,5 x 300 50-80
3,2 x 350 80-130
4,0 x 350 120-180
5,0 x 350 160-220
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Filler Metals Bestseller for Joining Applications
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Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.5:
E 42 2 C 25 E7010-P1

Cellulose covered electrode for vertical down circumferential welds in pipeline constructions.

for root pass welding (DC ±); also in the vertical up position. CTOD, HIC and HSCC tested. Do not 
redry!
Base materials
API5L: Grade B, X 42 - X 60 and root pass up to X 70; EN 10208-2: L290MB-, L360MB- and root 
pass L485MB- and NB-qualities; EN 10113-3: S275ML, S355ML, S275NL, S355NL

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,15 0,20 0,60

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -20°C: –30°C
untreated 420 530 22 80 55 28

 

Operating data

Polarity = +/= -
Minus Polarity for root pass only

Dimensions (mm) Amperage A
3,2 x 350 80-130
4,0 x 350 120-180
5,0 x 350 160-220
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX CEL 75 Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.5:
E 42 3 C 2 5 E7010-P1

Higher-strength, cellulose coated stick electrode for vertical down welding on large pipelines. Highly 

welding on higher-strength pipe steels. BÖHLER FOX CEL 75 is characterised by a very intensive, 

HIC and SSC resistance tested according to NACE TM 02-84 or TM 01-77.
Base materials
S235JR, S275JR, S235J2G3, S275J2G3, S355J2G3, P235GH, P265GH, L210-L415NB,
L290MB-L415MB, P355T1, P235T2-P355T2, P235G1TH, P255G1TH
root pass up to L480MB
API Spec. 5 L: Grade A, B, X42, X 46, X 52, X 56, X 60, root pass up to X 70

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,14 0,14 0,7

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C ±0°C -20°C -30°C -40°C
untreated 480 550 23 100 95 65 55 45

 

Operating data

Polarity = + /  = -
Minus Polarity for root pass only

Dimensions (mm) Amperage A
3,2 x 350 80-130
4,0 x 350 120-180
5,0 x 350 160-210

TÜV-A (533)
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Filler Metals Bestseller for Joining Applications
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Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.5:
E 42 3 Mo C 2 5 E7010-A1

Higher-strength, cellulose coated stick electrode for vertical down welding on large pipelines.

cover pass welding on higher-strength pipe steels. BÖHLER FOX CEL Mo is characterised by a 

conditions, high resistance to the formation of shrinkage grooves. HIC and SSC resistance tested 
according to NACE TM 02-84 or TM 01-77.
Base materials
S235JR, S275JR, S235J2G3, S275J2G3, S355J2G3, P235GH, P265GH, L210-L415NB, L290MB 
– L415MB, P355T1, P235T2-P355T2, P235G1TH, P255G1TH root pass up to L555MB API Spec. 5 
L: Grade A, B, X 42, X 46, X 52, X 56, X 60, root pass up to X 80

Typical analysis of all-weld metal (Wt-%)
C Si Mn Mo
0,1 0,14 0,4 0,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % 20°C ±0°C –20°C –30°C -40°C
untreated 480 550 23 100 95 85 50 42

 

Operating data

Polarity = + / = -
Minus Polarity for root pass only

Dimensions (mm) Amperage A
3,2 x 350 80-130
4,0 x 350 120-180
5,0 x 350 140-210

TÜV-D (11181.), CE
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Filler Metals Bestseller for Joining Applications

Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.5:
E 46 3 C 25 E8010-P1

removal. Particularly suitable for root pass welding (DC ±), also in the vertical up position. Good 

pass cracking. Do not redry!
Base materials
API5L: X 42, X 46, X 52, X 56, X 60, X 65, X 70 and root pass up to X 80 EN 10208-2: L290MB-, 
L485MB- and root pass up to L555MB- and NB-qualities; EN 10113-3: S355ML, S420ML, S460ML

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,16 0,20 0,85 0,20

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -20°C: –30°C
untreated 460 550 19 70 60 47

 

Operating data

Polarity = +/= -
Minus Polarity for root pass only

Dimensions (mm) Amperage A
3,2 x 350 80-130
4,0 x 350 140-190
5,0 x 350 160-220
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Filler Metals Bestseller for Joining Applications
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Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.5:
E 46 4 1Ni C 2 5 E8010-P1

Higher-strength, cellulose coated stick electrode for vertical down welding on large pipelines. Highly 

pass welding on higher-strength pipe steels. FOX CEL 85 is one of the most widely used cellulose 
electrodes, and meets the highest quality demands in large pipeline construction. It is characterised 

weather conditions, high resistance to the formation of shrinkage grooves. HIC and SSC resistance 
tested according to NACE TM 02-84 or TM 01-77.
Base materials
L415NB-L450NB, L415MB-L450MB API Spec. 5 L: X 56, X 60, X 65

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,14 0,15 0,75 0,7

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C: -20°C: -40°C:
untreated 490 570 23 110 105 100 70

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
3,2 x 350 80-130
4,0 x 350 120-180
5,0 x 350 160-210

TÜV-D (1361.), ABS (E8010-P1), SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX CEL 90 Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.5:
E 50 3 1Ni C 2 5 E9010-P1

Higher-strength, cellulose coated stick electrode for vertical down welding on large pipelines. Highly 

welding on higher-strength pipe steels. BÖHLER FOX CEL 90 meets the toughest quality demands 

well as toughness properties. Insensitive to weather conditions.
Base materials
API5L: X 42, X 46, X 52, X 56, X 60, X 65, X 70 and root pass up to X 80 EN 10208-2: L290MB-, 
L485MB- and root pass up to L555MB- and NB-qualities; EN 10113-3: S355ML, S420ML, S460ML

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,17 0,15 0,9 0,8

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % 20°C ±0°C -20°C -30°C -40°C
untreated 580 650 21 100 90 75 65 40

 

Operating data

Polarity = +
Minus Polarity for root pass only

Dimensions (mm) Amperage A
4,0 x 350 120-180
5,0 x 350 160-210

TÜV-D (1324.), Statoil, SEPROZ, CE
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Filler Metals Bestseller for Joining Applications
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Stick electrode
unalloyed cellulosic

EN ISO 2560-A: AWS A5.5:
E 50 3 1 Ni C 25 E9010-G

-

Do not redry!
Base materials
API5L: X 60, X 65, X 70, (X 80) EN 10208-2: L415MB-, L450MB-, L485MB-, (L555MB-) and B-qua-
lities; Phoenix Cel 90 is overmatching the X 60 and X 65 steels

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,18 0,20 0,85 0,75

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -20°C: –30°C
untreated 530 630 18 70 55 47

 

Operating data

Polarity = +/= -

Dimensions (mm) Amperage A
3,2 x 350 80-140
4,0 x 350 140-190
5,0 x 350 160-220
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX EV PIPE Stick electrode
low-alloy basic vertical up

EN ISO 2560-A: AWS A5.1:
E 42 4 B 1 2 H5 E7016-1H4R

BÖHLER FOX EV PIPE is a basic coated stick electrode particularly noted for its excellent welding

and cover pass welding on the positive pole. At wall thicknesses of 8 mm and above, the 3.2 mm 
electrode diameter can be used for the root weld. The shorter melting times that can be achieved, 

the type AWS E7018 stick electrodes usually used for this purpose. The electrode is also well suited 
to use with AC, and can therefore also be used for AC welding in building and plant construction. 
The electrode features outstanding low-temperature impact energy and a low hydrogen content of 
max. 5 ml/100g in the weld metal.
Base materials
EN P235GH, P265GH, P295GH, P235T1, P275T1, P235G2TH, P255G1TH, S255N-S420N1) 
, S255NL1 up to S420NL1, L290NB up to L360NB, L290MB up to L415MB, L450MB2) up to 
L555MB2) API Spec. 5L: A, B, X 42, X46, X52, X56, X60, X65-X802) ASTM A53 Grade A-B, A106 
Grade A-C, A179, A192, A210 Grade A-1 1) stress relieved up to S380N / S380NL1 2) only for root 
pass

Typical analysis of all-weld metal (Wt-%)
C Si Mn
0,06 0,6 0,9

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C: -45°C:
untreated 470 560 29 170 100 60 55

 

Operating data

Polarity = + / = - / ~

Dimensions (mm) Amperage A
2,0 x 300 30-60
2,5 x 300 40-90
3,2 x 350 60-130
4,0 x 350 110-180

TÜV-D (7620.), DB (10.014.77), LTSS, SEPROZ, CE, NAKS (Ø 2.5 - 4.0 mm), GAZPROM (Ø 2.5 
- 4.0 mm)
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Filler Metals Bestseller for Joining Applications
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Stick electrode
low-alloy basic vertical down

EN ISO 2560-A: AWS A5.5:
E 46 5 1Ni B 4 5 E8045-P2

-

metal. The deposition rate is 80-100% higher than vertical up welding. Through its good welding 

special preparation of the striking ends gives maximum protection from start porosity. HIC and SSC 
resistance tested according to NACE TM 02-84 or TM 01-77.
Base materials
S235J2G3-S355J2G3, L290NB-L450NB, L290MB-L450MB, P235GH-P295GH API Spec. 5 L: A, B, 
X 42, X46, X 52, X 56, X 60, X 65

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,05 0,4 1,1 0,9

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % 20°C ±0°C -20°C -40°C -50°C
untreated 510 560 27 170 150 120 85 65

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
3,2 x 350 110-160
4,0 x 350 180-210
4,5 x 350 200-240

TÜV-D (03531.), SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

Stick electrode
low-alloy basic vertical down

EN ISO 18275-A: AWS A5.5:
E 55 5 Z2Ni B 4 5 E9045-P2 (mod.)

metal, particularly crack-resistant, with high toughness. Through its good welding properties this 
-

ration of the striking ends gives maximum protection from start porosity. Very low hydrogen content 
in the weld metal. The deposition rate is 80-100% higher than vertical up welding.
Base materials
L485MB, L555MB API Spec. 5 L: X70, X80

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,05 0,3 1,2 2,2

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % 20°C ±0°C -20°C -40°C -50°C
untreated 600 650 27 170 145 130 110 80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
3,2 x 350 110-160
4,0 x 350 180-210
4,5 x 350 200-240

TÜV-D (03402.), Statoil, SEPROZ, CE, GAZPROM (Ø 3.2; 4.0; 4.5 mm)
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Filler Metals Bestseller for Joining Applications
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Stick electrode
low-alloy basic vertical down

EN ISO 18275-A: AWS A5.5:
E 62 5 Z2Ni B 4 5 E10045-P2 (mod.)

metal, particularly crack-resistant, with high toughness. Through its good welding properties this 
-

ration of the striking ends gives maximum protection from start porosity. Very low hydrogen content 
in the weld metal. The deposition rate is 80-100% higher than vertical up welding.
Base materials
L555MB API Spec. 5 L: X80

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,07 0,4 1,2 2,3

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C: -20°C: -50°C:
untreated 670 730 24 150 125 120 70

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
4,0 x 350 180-210
4,5 x 350 200-240

TÜV-D (06333.), SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX EV 60 Stick electrode
low-alloy high strength

EN ISO 2560-A: AWS A5.5:
E 46 6 1Ni B 42 H5 E8018-C3H4R

-

Base materials

special qualities. S275N-S460N, S275NL-S460NL, S275M-S460M, S275ML-S460ML, P355N, 
P355NH, P460N, P460NH, P275NL1-P460NL1, P275NL2-P460NL2, L360NB, L415NB,
L360MB-L450MB, L360QB-L450QB ASTM A 203 Gr. D, E; A 350 Gr. LF1, LF2, LF3; A 420 Gr. 
WPL3, WPL6; A 516 Gr. 60, 65, 70; A 572 Gr. 42, 50, 55, 60, 65; A 633 Gr. A, D, E; A 662 Gr. A, B, 
C; A 707 Gr. L1, L2, L3; A 738 Gr. A; A 841 A, B, C; API 5 L X52, X60, X65, X52Q, X60Q, X65Q

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,07 0,4 1,15 0,9

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –60 °C:
untreated 510 610 27 180 110

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 80-100
3,2 x 350 110-140
4,0 x 450 140-180
5,0 x 450 190-230
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Filler Metals Bestseller for Joining Applications
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Stick electrode
low-alloy high strength

EN ISO 2560-A: AWS A5.5:
E 50 4 Mo B 42  E7015-G (E7015-A1 mod.)

tanks and pipeline constructions, especially suited for boiler steel 16 Mo 3. Redry for 2 h at 300 - 

Base materials
boiler steels P235GH, P265GH, P295GH, P355GH, 16 Mo 3, 15 NiCuMoNb 5, 17 MnMoV 64, 13 
MnNiMo 54, 20 MnMoNi 45; FK-steels S355N - S460N, P355NH - P460NH, P355NL1 - P460NL1;
pipe steels L360NB - L415NB, L360MB - L485MB

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,08 0,30 1,20 0,45

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT –40 °C:
untreated 490 570 20 120 47

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 70-100
3,2 x 350 110-140
4,0 x 350 130-190
5,0 x 450 160-230
6,0 x 450 220-310
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Filler Metals Bestseller for Joining Applications

Stick electrode
low-alloy high strength

EN ISO 2560-A: AWS A5.5:
E 50 4 1 NiMo B 42 H5 E9018-G

Basic covered NiMo alloyed electrode with a weld metal of special metallurgical purity for nuclear 

NDT-tested. Used preferably for the welding of steels in the construction of nuclear reactors, boiler 

Base materials
20 MnMoNi 55, 22 NiMoCr 37, ASTM A 508 CI 2, ASTM A 533 Cl 1 Gr. B, 15 NiCuMoNb 5 S 1 (WB 
36), GS-18 NiMoCr 37, 11 NiMoV 53 (Welmonil 43), 12 MnNiMo 55 (Welmonil 35), S420N - S500Q, 
P460NH; ASTM A302 Gr. A-D; A517 Gr. A, B, C, E, F, H, J, K, M, P; A225 Gr. C; A572 Gr. 65

Typical analysis of all-weld metal (Wt-%)
C Si Mn P S Mo Ni Cu
0,06 0,30 1,25 0,40 0,95

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT –40 °C:
untreated 540 620 20 140 50

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 70-100
3,2 x 350 100-150
4,0 x 350 140-200
5,0 x 450 170-250
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Filler Metals Bestseller for Joining Applications
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BÖHLER FOX EV 65 Stick electrode
low-alloy high strength

EN ISO 18275-A: AWS A5.5:
E 55 6 1NiMo B 4 2 H5 E8018-GH4R

Easily handled in all positions except for vertical down. Very low hydrogen content in the weld metal 

Base materials

qualities. S460N, S460M, S460NL, S460ML, S460Q-S550Q, S460QL-S550QL, 460QL1-S550QL1,
P460N, P460NH, P460NL1, P460NL2, L415NB, L415MB-L555MB, L415QB-L555QB, alform 500 
M, 550 M, aldur 500 Q, 500 QL, 500 QL1, aldur 550 Q, 550 QL, 550 QL1, GE300, 20MnMoNi4-5, 
15NiCuMoNb5-6-4 ASTM A 572 Gr. 65; A 633 Gr. E; A 738 Gr. A; A 852; API 5 L X60, X65, X70, 
X80, X60Q, X65Q, X70Q, X80Q

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni Mo
0,06 0,3 1,2 0,8 0,35

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –60 °C:
untreated 600 650 25 180 80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 80-100
3,2 x 350 100-140
4,0 x 450 140-180
5,0 x 450 190-230

TÜV-D (1802.), SEPROZ, CE, NAKS (Ø 3.2-4.0 mm), VG 95132
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Filler Metals Bestseller for Joining Applications

Stick electrode
low-alloy high strength

EN ISO 18275-A: AWS A5.5:
E 69 5 Mn 2 NiCrMo B 42 H5 E11018-G

Base materials

56, 63, 70

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo Ni
0,06 0,20 1,60 0,38 0,40 1,85

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT –50 °C:
untreated 700 750 18 120 47

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 70-100
3,2 x 350 90-140
4,0 x 450 140-190
5,0 x 450 180-250

-
fort700), BV 
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Filler Metals Bestseller for Joining Applications
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Stick electrode
low-alloy high strength

EN ISO 18275-A: AWS A5.5:
E 69 6 Mn2NiCrMo B 4 2 H5 E11018-GH4R

4 ml/100g).
Base materials

S620QL, S690Q, S690QL, S620QL1-S690QL1, alform plate 620 M, 700 M, aldur 620 Q, 620 QL, 
620 QL1, aldur 700 Q, 700 QL, 700 QL1 ASTM A 514 Gr. F, H, Q; A 709 Gr. 100 Type B, E, F, H, Q; 
A 709 Gr. HPS 100W

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Ni Mo
0,05 0,4 1,7 0,4 2,1 0,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: –40 °C:
untreated 780 840 20 110 60

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 70-100
3,2 x 350 100-140
4,0 x 450 140-180
5,0 x 450 190-230

TÜV-D (4313.), DB (10.014.22), SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E Mo B 4 2 H5 E7018-A1H4R

-
ticularly high toughness and crack resistance. Very low hydrogen content (under AWS conditions 

Base materials
creep-resistant steels and cast steels of the same type, steels resistant to ageing and to caustic 
cracking 16Mo3, 20MnMoNi4-5, 15NiCuMoNb5, S235JR-S355JR, S235JO-S355JO, S450JO, 
S235J2-S355J2, S275N-S460N, S275M-S460M, P235GH-P355GH, P355N, P285NH-P460NH, 
P195TR1-P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L450QB, L245MB-
L450MB, GE200-GE300 ASTM A 29 Gr. 1013, 1016; A 106 Gr. C; A, B; A 182 Gr. F1; A 234 Gr. 
WP1; A 283 Gr. B, C, D; A 335 Gr. P1; A 501 Gr. B; A 533 Gr. B, C; A 510 Gr. 1013; A 512 Gr. 1021, 
1026; A 513 Gr. 1021, 1026; A 516 Gr. 70; A 633 Gr. C; A 678 Gr. B; A 709 Gr. 36, 50; A 711 Gr. 
1013; API 5 L B, X42, X52, X60, X65

Typical analysis of all-weld metal (Wt-%)
C Si Mn Mo
0,08 0,35 0,8 0,45
Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: –50 °C:
untreated 510 590 24 170 60

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250/350 80-110
3,2 x 350 100-140
4,0 x 350/450 130-180
5,0 x 450 190-230

TÜV-D (0019.), KTA 1408.1 (8053.), DB (10.014.14), ABS (E 7018-A1), DNV (NV 0,3Mo), GL (15 

Stick electrode: FOX DMO Ti Gas welding rod: DMO
TIG rod: DMO-IG

combination:

EMS 2 Mo with BB 24
BB 306, BB 400, BB 418 TT
BB 421 TT

Solid wire electrode: DMO-IG
DMO Ti-FD
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E Mo B 4 2 H5 E7018-A1

Basic covered electrode. Very good welding characteristics in out of position work; easy slag remo-

welds in conduit pipes as well as boiler, pressure vessel, header and nuclear reactor fabrication.

Base materials
Boiler steels P235GH, P265GH, P295GH,16 Mo 3, 20 MnMo 45, 16 Mo 5, 15 NiCuMoNb 5, 17 Mn-

pipe steels L360NB - L415NB, L360MB - L485MB, X 52 - X 70; ASTM A 355 Gr. P1; A161-94 Gr. 
T1; A217 Gr. WC1; A182M Gr. F1; A204M Gr. A, B, C; A250M Gr. T1

Typical analysis of all-weld metal (Wt-%)
C Si Mn Mo
0,06 0,35 0,8 0,45

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT –40 °C:
untreated 480 560 20 120 47

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250 70-110
3,2 x 350 100-140
4,0 x 350 140-190
4,0 x 450 140-190
5,0 x 450 180-250
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo1 B 4 2 H5 E8018-B2H4R

Basic coated stick electrode, core wire alloyed, for high quality welded seams in boiler and pipe steels, 
similar steel qualities, similar alloy quenched and tempered steels, untreated case hardening and 
nitriding steels. Preferred for 13CrMo4-5. Approved for long-term use in operating temperature ranges 

resistance, weld metal can be quenched and tempered. Very low hydrogen content (under AWS con-

subsequent heat treatment according to the requirements of the base material in use (for 13CrMo4-5 

Base materials
same alloy creep resistant steels and cast steel, case-hardening and nitriding steels with comparable 
composition, heat treatable steels with comparable composition, steels resistant to caustic cracking 
1.7335 13CrMo4-5, 1.7262 15CrMo5, 1.7728 16CrMoV4, 1.7218 25CrMo4, 1.7225 42CrMo4, 1.7258 
24CrMo5, 1.7354 G22CrMo5-4, 1.7357 G17CrMo5-5    ASTM A 182 Gr. F12; A 193 Gr. B7; A 213 
Gr. T12; A 217 Gr. WC6; A 234 Gr. WP11;  A335 Gr. P11, P12; A 336 Gr. F11, F12; A 426 Gr. CP12

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo P As Sb Sn
0,08 0,25 0,8 1,1 0,5
Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +40 °C:
t* 480 580 23 160

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250/350 80-110 4,0 x 350/450 130-180
3,2 x 350 100-140 5,0 x 450 180-220

TÜV-D (0728.), DB (10.014.32), ABS (E 8018-B2), DNV (NV 1Cr 0.5Mo), GL (13 CrMo 44), LTSS, 
SEPROZ, CE, NAKS (Ø3.2 mm; Ø4.0 mm)

Stick electrode: FOX DCMS Ti TIG rod: DCMS-IG
Solid wire electrode: DCMS-IG DCMS Ti-FD

Gas welding rod: DCMS combination: 
EMS 2 CrMo with BB 24, 
BB 24 SC, BB 418 TT
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo1 B 4 2 H5 E8018-B2

Basic covered CrMo alloyed electrode. Cryogenic, crack-free, suitable for quenching and tempering;

-

Base materials
13 CrMo 4-5, GS-22 CrMo 54, 42 CrMo 4

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo P As Sb Sn
0,06 0,25 0,85 1,20 0,50

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -20 °C: -40 °C:
SR 460 550 22 120 100 60

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 80-110
3,2 x 350 110-145
4,0 x 350 130-190
5,0 x 450 160-230
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo2 B 4 2 H5 E9015-B3

Basic covered CrMo alloyed electrode. Extra low content of trace elements; step-cooling tested;
not sensitive to long term embrittlement. Manufacture of chemical apparatus, hydrocrackers; for 
welding work on heavy-duty boilers, superheaters, superheater lines; for welding of CrMo and 

Base materials
10 CrMo 9-10, 12 CrMo 9-10, 10 CrSiMoV 7, 15 CrMoV 5-10; ASTM A335 Gr. P22, A217 Gr. WC9

Typical analysis of all-weld metal (Wt-%)
C Si Mn Mo Cr P As Sb Sn S
0,07 0,25 0,70 0,90 2,2

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -30 °C: -40 °C:
SR 440 550 22 130 90 80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 70-100
3,2 x 350 100-145
3,2 x 450 100-145
4,0 x 350 140-190
4,0 x 450 140-190
5,0 x 450 160-240
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E ZCrMoV1 B 4 2 H5 E9015-G

Basic covered CrMoV alloyed electrode. Good welding characteristics; uniform weld pattern; easy 
slag removal. Useable on low alloy creep resistant cast steel of the same composition. Redry for 2 

Base materials
GS-17 CrMoV 511, GS-17 CrMo 55; creep resistant and similar cast steel; 1.7706 – G17CrMoV5-10

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo V
0,13 0,40 1,0 1,4 1,05 0,25

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
SR 520 630 18 40

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
3,2 x 450 90-140
4,0 x 450 140-190
5,0 x 450 180-240
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BÖHLER FOX C 9 MV Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo91 B 4 2 H5 E9015-B9

Basic coated stick electrode, core wire alloyed, for highly creep resistant, quenched and tempered
9-12% chrome steels, particularly for T91 and P91 steels. Approved for long-term use in an opera-

other than vertical down, and features good ignition properties.
Base materials
same type as highly creep resistant steels 1.4903 X10CrMoVNb9-1, GX12CrMoVNbN9-1 ASTM A 
335 Gr. P91, A 336 Gr. F91, A 369 Gr. FP91, A 387 Gr. 91, A 213 Gr. T91

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Ni Mo Nb V N
0,1 0,2 0,6 8,5 0,5 1,0 0,06 0,2 0,04

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C:
t* 580 710 19 75
*tempered, 760 °C/2h / furnace up to 300 °C / air

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250 60-80
3,2 x 350 90-120
4,0 x 350 110-150
5,0 x 450 150-210

TÜV-D (6762.), SEPROZ, CE

TIG rod: C 9 MV-IG Metal powder wire: C 9 MV-MC
Solid wire electrode: C 9 MV-IG C 9 MV-UP/BB 910

C 9 MV Ti-FD
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E ZCrMoWVNb 9 0,5 2 B 4 2 H5 E9015-B9 (mod.)

BÖHLER FOX P 92 is a basic coated stick electrode that was specially developed for welding the 
creep resistant steel 1.4901 (NF 616, P 92). It is characterised by a stable arc, good ignition and 
re-ignition properties, low spatter formation and easily removable slag. Approved for long-term use 

Base materials
same type as highly creep resistant steels 1.4901 X10CrWMoVNb9-2, NF 616 ASTM A 213 Gr. 
T92; A 335 Gr. P92

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo Ni W V N Nb
0,1 0,3 0,7 8,6 0,55 0,7 0,06 0,2 0,04 0,04

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C:
t* 600 740 20 55
*tempered, 760°C/2h, furnance up to 300°C, air

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 300 80-110
3,2 x 350 90-140
4,0 x 350 130-180

TÜV-D (9291.), SEPROZ, CE

TIG rod: P 92-IG P 92 Ti-FD
P 92-UP/BB 910
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Stick electrode
low-alloy creep resistant

EN ISO 21952-A: AWS A5.28:
E ZCrMoWVNb 9 0,5 1,5 ER90S-G

-
rature resistant parent metal P92 according to ASTM A 335.
Base materials
ASTM A 355 Gr. P92, NF 616; 1.4901 – X10CrWMoVNb9-2

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo Ni V W Nb N
0,11 0,2 0,6 8,8 0,5 0,7 0,2 1,6 0,05 0,05

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
t* 560 720 15 41
*tempered 760°C/>=2h

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 300 80-110
3,2 x 350 90-140
4,0 x 350 130-180

TÜV-D (9291.), SEPROZ, CE
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo91 B 4 2 H5  E9015-B9

Basic covered CrMoVNb alloyed electrode. Good welding characteristics in out of position work; 
high temperature resistant weld metal. For quenched and tempered 9 % chromium steels, in parti-

Base materials
For quenched and tempered 9 % chromium steels, in particular P91 / T91 according to ASTM.
X10CrMoVNb91 (1.4903), A 213-T91, A 335-P91, A 387 Gr. 91 (plates), A 182 F91 (forgings).

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo Ni V Nb N
0,09 0,2 0,6 9,0 1,1 0,8 0,2 0,05 0,04

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
t* 550 680 17 47
*t 760°C/2h

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250 70-100
3,2 x 350 100-145
4,0 x 350 140-190
5,0 x 450 160-240
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A  AWS A5.5:
E CrMo 9 1 B 42 H5 E9015-B9

surfacing applications with quenched and tempered 9% Cr steels, particularly for matching high 
temperature resistant parent metal T91 / P91according to ASTM.
Base materials
1.4903 – X10CrMoVNb9-1; ASTM A 199 Gr. T91, A213/213M Gr. T91, A355 Gr. P91 (T91) 

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo Ni V Nb N
0,09 0,3 0,5 9,0 0,9 0,7 0,2 0,05 0,04

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
t* 550 680 17 47
*tempered 760°C/2h

 

Operating data

Polarity = +

Dimensions (mm)
0,8 1,0 1,2 1,6



45

Filler Metals Bestseller for Joining Applications

St
ic

k 
el

ec
tr

od
e

Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo2 B 4 2 H5 E9018-B3H4R

in boiler, apparatus and pipeline construction, as well as in the petrochemical industry e.g. in  cra-
cking plants. Preferred for 10CrMo9 10. Approved for long-term use at operating temperatures of 

is available. Crack-resistant, tough weld metal, high creep strength. Good welding properties in all 
positions other than vertical down. Weld metal can be nitrided, quenched and tempered. Deposition 

Base materials
same type as creep-resistant steels and cast steels, similar alloy quenched and tempered steels up 
to 980 MPa strength, similar alloy case-hardening and nitriding steels 1.7380 10CrMo9-10, 1.7276 
10CrMo11, 1.7281 16CrMo9-3, 1.7383 11CrMo9-10, 1.7379 G17CrMo9-10, 1.7382 G19CrMo9-10
ASTM A 182 Gr. F22; A 213 Gr. T22; A 234 Gr. WP22; 335 Gr. P22; A 336 Gr. F22; A 426 Gr. CP22

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo P As Sb Sn
0,08 0,3 0,6 2,2 1,0

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
t* 510 600 20 120
*tempered, 720 °C/2h / furnace up to 300 °C / air

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250 80-110
3,2 x 350 100-140
4,0 x 350/450 130-180
5,0 x 450 180-230

TÜV-D (0722.), DB (10.014.30), ABS (E 9018-B3), DNV (NV 2,25Cr 1Mo), GL (10 CrMo 9 10), 
SEPROZ, CE, NAKS (Ø3.2; Ø4.0 mm)

Stick electrode: FOX CM 2 Kb SC CM 2 Ti-FD

combination:
CM 2-UP/BB 24
CM 2-UP/BB 418 TT

Solid wire electrode: CM 2-IG
TIG rod: CM 2-IG
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo5 B 4 2 H5 E8018-B6H4R

Basic coated stick electrode, core wire alloyed, for creep resistant and high pressure hydrogen 
resistant steels in boiler construction and the petrochemical industry. Preferred for X12CrMo5. 

in all positions except for vertical down. Weld metal can be quenched and tempered, deposition 

Base materials
same type as creep-resistant steels and cast steels, similar alloy quenched and tempered steels 
up to 1180 MPa 1.7362 X12CrMo5 ASTM A 182 Gr. F5; A 193 Gr. B5; A 213 Gr. T5; A217 Gr. C5; A 
234 Gr. WP5; A 314 Gr. 501; A335 Gr. P5 and P5c; A 369 Gr. FB 5; A 387 Gr. 5; A 426 Gr. CP5

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo
0,08 0,3 0,8 5,0 0,6

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
t* 520 620 21 90
*tempered, 730 °C/2h / furnace up to 300 °C / air

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250 70-90
3,2 x 350 110-130
4,0 x 350 140-170

TÜV-D (0725.), LTSS, SEPROZ, CE

TIG rod: CM 5-IG Solid wire electrode: CM 5-IG

combination: CM 5-UP/BB 24
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A: AWS A5.5:
E CrMo9 B 4 2 H5 E8018-B8

Basic coated stick electrode, core wire alloyed, for creep resistant and high pressure hydrogen 
resistant boiler and pipe steels, particularly in the petrochemical industry. Preferred for X11CrMo9-1 

Base materials
same type as highly creep resistant steels 1.7386 X11CrMo9-1, 1.7388 X7CrMo9-1 ASTM A 182 
Gr. F9; A 213 Gr. T9; A 217 Gr. C12; A 234 Gr. WP9; A 335 Gr. P9; A 336 Gr. F9; A 369 Gr. FB9; A 
387 Gr. 9 and 9CR; A 426 Gr. CP9; A 989 Gr. K90941

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Mo
0,08 0,25 0,65 9,0 1,0

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
t* 610 730 20 70
t* tempered, 760 °C / 1 h / furnace up to 300 °C / air

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250 70-90
3,2 x 350 100-130
4,0 x 350 130-160

TÜV-D (2183.), SEPROZ, CE

TIG rod: CM 9-IG
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Stick electrode
low-alloy creep resistant

EN ISO 3580-A:
E CrMoWV12 B 4 2 H5

Basic coated, core wire alloyed electrode for highly creep resistant, quenched and tempered 12% 
Cr steels in turbine and boiler construction and in the chemical industry. Preferred for X20Cr-

strength and very good toughness under long-term stress. Strict composition tolerances ensure 

welding in all positions except for vertical down. Weld metal can be quenched and tempered. 

Base materials
same and similar types to highly creep-resistant steels 1.4922 X20CrMoV11-1 (T550 Extra), 1.4935 
X20CrMoWV12-1, 1.4923 X22CrMoV12-1, 1.4926 X21CrMoV12-1, 1.4913 X19CrMoNbVN 11-1 
(T560 Extra), 1.4931 GX23CrMoV12-1

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Ni Mo V W
0,18 0,3 0,7 11,0 0,55 0,9 0,25 0,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
t* 580 780 18 45
*tempered, 760 °C / 4 h / furnace up to 300 °C / air

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 250 60-80
3,2 x 350 90-120
4,0 x 350 110-140
5,0 x 450 150-180

TÜV-D (01082.), KTA 1408.1 (8088.), DB (10.014.31), LTSS, SEPROZ, CE

TIG rod: 20 MVW-IG 20 MVW-UP/BB 24
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Covered electrode
low-alloy creep resistant

EN ISO 3581-A: AWS A5.4:
E 19 9 R E308H-17

Avesta 308/308H AC/DC is a high carbon Cr-Ni electrode primarily intended for welding 1.4948/

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4948 1.4948 304H 305S51 Z6 CN 18-09 2333
4301 1.4301 304 304S31 Z7 CN 18-09 2333
4541 1.4541 321 321S31 Z6 CNT 18-10 2337
- 1.4550 347 347S31 Z6 CNNb 18-10 2338

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Ni
0,06 0,7 1,1 20,0 10,0

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 450 605 37 55 50

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 x 300 50-80
3,25 x 350 80-120
4,0 x 350 130-160
5,0 x 350 160-220

Stick electrode
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Stick electrode
low-alloy creep resistant

EN ISO 3581-A: AWS A5.4:
E 19 9 H R 4 2 E308H-16

Rutile-basic coated stick electrode for highly creep resistant austenitic CrNi steels, for operating

material. Resistant to hot cracking and little tendency to embrittlement through controlled ferrite 
content (3-8 FN), scale-resistant. Very good welding in all positions except for vertical down.
Base materials
same type as highly creep resistant steels 1.4948 X6CrNi18-10, 1.4878 X8CrNiTi18-10, 1.4940 
X7CrNiTi18-10, 1.4910 X3CrNiMoBN17-13-3 AISI 304H, 321H, 347H

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Ni
0,05 0,6 0,8 19,8 10,2

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 420 580 40 75

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 x 300 45-75
3,2 x 350 70-110
4,0 x 350 110-145

TÜV-D (11178.), CE, SEPROZ

Stick electrode: FOX CN 18/11 E 308 H-FD

CN 18/11-UP/BB 202 TIG rod:
ER 308 H-IG 
E 308 H PW-FD
CN 18/11-IG

Solid wire electrode: CN 18/11-IG
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Stick electrode
low-alloy creep resistant

EN 1600 AWS A5.4
E 19 9 H B 2 2 E308H-15

grades.
Base materials

-
NiNb18-10 AISI 304, 304H, 321H, 347H

Typical analysis of all-weld metal (Wt-%)
C Si Mn Cr Ni
0,05 0,3 1,6 18,5 9,5

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 350 550 35 70

 

Operating data

Polarity = + 

Dimensions (mm) Amperage A
2,5 x 300 55- 80
3,2 x 350 80-105
4,0 x 350 90-135
5,0 x 450 150-190
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Stick electrode
low-alloy cryogenic

EN ISO 2560-A: AWS A5.5:
E 46 8 2Ni B 42 H5 E8018-C1H4R

ml/100g).
Base materials
cryogenic structural and Ni-alloy steels, special cryogenic shipbuilding steels. 10Ni14, 12Ni14, 
13MnNi6-3, 15NiMn6, S275N-S460N, S275NL-S460NL, S275M-S460M, S275ML-S460ML, 
P275NL1-P460NL1, P275NL2-P460NL2 ASTM A 203 Gr. D, E; A 333 Gr. 3; A334 Gr. 3; A 350 Gr. 
LF1, LF2, LF3; A 420 Gr. WPL3, WPL6; A 516 Gr. 60, 65; AA 529 Gr. 50; A 572 Gr. 42, 65; A 633 Gr. 
A, D, E; A 662 Gr. A, B, C; A 707 Gr. L1, L2, L3; A 738 Gr. A; A 841 A, B, C

Typical analysis of all-weld metal (Wt-%)
C Si Mn Ni
0,04 0,3 0,8 2,4

Mechanical properties of all-weld metal

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -80°C:
untreated 490 570 30 180 110

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,5 x 350 70-100
3,2 x 350 110-140
4,0 x 450 140-180
5,0 x 450 190-230

TIG rod: 2.5 Ni-IG Solid wire electrode: 2.5 Ni-IG

Ni 2-UP/BB24
Ni 2-UP/BB 421 TT



Notes
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Chapter 1.2 - Stick electrodes  (high-alloyed)
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX EA  Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 19 9 L B 2 2 E308L-15

Low carbon, core wire alloyed austenitic stick electrode with basic coating. For application in

Base materials
1.4306 X2CrNi19-11, 1.4301 X5CrNi18-10, 1.4311 X2CrNiN18-10, 1.4312 GX10CrNi18-8, 1.4541 
X6CrNiTi18-10, 1.4546 X5CrNiNb18-10, 1.4550 X6CrNiNb18-10 AISI 304, 304L, 304LN, 302, 321, 
347, ASTM A157 Gr. C9, A320 Gr. B8C or D

C Si Mn Cr Ni
0,03 0,4 1,3 19,8 9,6
FN 4-10

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 420 590 38 110 50

 

Operating data

Polarity = + 

Dimensions (mm) Amperage A
50-80
80-110
110-140

GMAW solid wire:
FOX EAS 2-A
FOX EAS 2-VD
FOX EAS 2 (LF)

Flu  cored wire:

EAS 2 MC
EAS 2-FD
EAS 2 PW-FD
EAS 2 PW-FD (LF)

TIG rod: EAS 2-IG Solid wire electrode: EAS 2-IG (Si)
EAS 2-UP/BB 202
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581 AWS A5.4:
E308L-17

cold or dilute reducing acids. 
Base materials

Outokumpu EN ASTM BS NF SS
4301 1.4301 304 304S31 2333
4307 1.4307 304L 304S11 2352
4311 1.4311 304LN 304S61 2371
4541 1.4541 321 321S31 2337

 

C Si Mn Cr Ni
0,02 0,8 0,6 19,5 10,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength
1,0%

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
untreated 440 570 37 60 40 27

 

Operating data

Polarity =+ / ~

Dimensions (mm) Amperage A
30-55
45-70
60-110
90-150
140-200
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX EA  -A Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E308L-17

Low carbon, core wire alloyed, austenitic stick electrode with rutile coating. For application in all 

-

intergranular corrosion up to +350 C.
Base materials
1.4306 X2CrNi19-11, 1.4301 X5CrNi18-10, 1.4311 X2CrNiN18-10, 1.4312 G-X10CrNi18-8, 1.4541 
X6CrNiTi18-10, 1.4546 X5CrNiNb18-10, 1.4550 X6CrNiNb18-10 AISI 304, 304L, 304LN, 302, 321, 
347, ASTM A157 Gr. C9, A320 Gr. B8C or D

C Si Mn Cr Ni
0,03 0,8 0,8 19,8 10,2

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -120°C: -196°C:
untreated 430 560 40 70

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
25-40
40-60
50-90
80-110
110-160
140-200

NAKS (Ø3.2 mm; Ø4.0 mm)

GMAW solid wire: FOX EAS 2
FOX EAS 2-VD Flu  cored wire:

EAS 2 MC
EAS 2-FD
EAS 2 PW-FD
EAS 2 PW-FD (LF)Solid wire electrode: EAS 2-IG (Si)

EAS 2-UP/BB 202 TIG rod: EAS 2-IG
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E308L-17

Stainless; resistant to intercrystalline corrosion and wet corrosion up to 350 C (662 F). Corrosion 

-

temperatures as low as –105 C (–157 F).
Base materials
1.4311 – X2CrNi18-10, 1.4550– X6CrNiNb18-10; AISI 304, 304L, 304LN, 302, 321, 347; ASTM 
A157 Gr. C9; A320 Gr. B8C or D

C Si Mn Cr Ni
0,04 0,9 0,8 19,5 9,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: -105°C:
untreated 320 550 35 65 40

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
40-60
50-90
80-120
110-160
140-200
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E309L-17

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

-

C Si Mn Cr Ni
0,02 0,8 0,8 23,0 13,3

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: -40°C:
untreated 450 570 35 50 45

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 35--60
2,5 50-80
3,25 80-120
4,0 100-160
5,0 160-220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E309L-17

Core wire alloyed, low-carbon, austenitic stick electrode with rutile coating. High crack resistance

Base materials

C Si Mn Cr Ni
0,02 0,7 0,8 23,2 12,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 460 570 40 55

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
60-80
80-110
110-140
140-180

Stick electrode: FOX CN 23/12 Mo-A Metal powder wire: CN 23/12-MC
TIG rod: CN 23/12-IG CN 23/12-UP/BB 202

Solid wire electrode: CN 23/12-IG Flu  cored wire:

CN 23/12-FD
CN 23/12 PW-FD
CN 23/12 Mo-FD
CN 23/12 Mo PW-FD
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 19 12 3 L B 2 2 E316L-15

Low carbon, core wire alloyed austenitic stick electrode with basic coating. For application in all 

corrosion up to +400 C.
Base materials
1.4401 X5CrNiMo17-12-2, 1.4404 X2CrNiMo17-12-2, 1.4435 X2CrNiMo18-14-3, 1.4436 X3CrNi-
Mo17-13-3, 1.4571 X6CrNiMoTi17-12-2, 1.4580 X6CrNiMoNb17-12-2, 1.4583 X10CrNiMoNb18-12, 
1.4409 GX2CrNiMo19-11-2 UNS S31603, S31653; AISI 316L, 316Ti, 316Cb

C Si Mn Cr Ni Mo
0,03 0,4 1,2 18,8 11,8 2,7

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -120°C: -196°C:
untreated 460 600 38 90

 

Operating data

Polarity = + 

Dimensions (mm) Amperage A
50-80
80-110
110-140

Stick electrode:

FOX EAS 4 M-A
FOX EAS 4 M-VD
FOX EAS 4 M-TS
FOX EAS 4 M (LF)

Flu  cored wire:

EAS 4 M-MC
EAS 4 M-FD
EAS 4 PW-FD
EAS 4 PW-FD (LF)

TIG rod: EAS 4 M-IG EAS 4 M-UP/BB 202
Solid wire electrode: EAS 4 M-IG (Si)
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E316L-16

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 2343
4432 1.4432 316L 316S13 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo
0,02 0,4 1,2 17,2 12,3 2,6

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % -196°C:
untreated 450 570 35 42

 

Operating data

Polarity = + 

Dimensions (mm) Amperage A
2,5 50-80
3,25 70-120
4,0 100-160
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E316L-17

-
less steels. 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 2343
4432 1.4432 316L 316S13 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo
0,02 0,8 0,7 18,0 12,0 2,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
untreated 460 590 36 60 55 27

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
1,6 25-50
2,0 30-60
2,5 45-80
3,25 70-120
4,0 90-160
5,0 150-220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E316L-17

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 2343
4432 1.4432 316L 316S13 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo
0,03 0,8 0,8 18,0 11,7 2,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 435 575 37 65 55

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 60-90
3,25 80-130
4,0 110-170
5,0 170-230
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E316L-17

thin-walled pipes and sheets in 1.4436/ASTM 316 type steel, mainly in the chemical process and 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 2343
4432 1.4432 316L 316S13 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo
0,02 0,8 0,7 18,2 12,2 2,6

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C:
untreated 480 590 34 60 55

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
1,6 15-40
2,0 25-55
2,5 30-85
3,25 45-110
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E316L-17

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 2343
4432 1.4432 316L 316S13 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo
0,02 0,7 1,0 18,5 12,0 2,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 455 590 36 60 60

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
1,6 20-45
2,0 25-60
2,5 35-80
3,25 60-120
4,0 100-160
5,0 160-220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E316L-17

Low carbon, core wire alloyed, austenitic stick electrode with rutile coating. For application in all 

corrosion up to +400 C.
Base materials
1.4401 X5CrNiMo17-12-2, 1.4404 X2CrNiMo17-12-2, 1.4435 X2CrNiMo18-14-3, 1.4436 X3CrNi-
Mo17-13-3, 1.4571 X6CrNiMoTi17-12-2, 1.4580 X6CrNiMoNb17-12-2, 1.4583 X10CrNiMoNb18-12, 
1.4409 GX2CrNiMo19-11-2 NS S31603, S31653; AISI 316L, 316Ti, 316Cb

C Si Mn Cr Ni Mo
0,03 0,8 0,8 18,8 11,5 2,7

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -120°C:
untreated 460 600 36 90

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
25-40
40-60
50-90
80-120
110-160
140-200

Stick electrode:

FOX EAS 4 M
FOX EAS 4 M-VD
FOX EAS 4 M-TS
FOX EAS 4 M (LF)

Flu  cored wire:

EAS 4 M-MC
EAS 4 M-FD
EAS 4 PW-FD
EAS 4 PW-FD (LF)

TIG rod: EAS 4 M-IG EAS 4 M-UP/BB 202
Solid wire electrode: EAS 4 M-IG (Si)



17

Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E316L-17

Stainless; resistant to intercrystalline corrosion and wet corrosion up to 400 C (752 ). Corrosion 

austenitic CrNi(N) and CrNiMo(N) steels/cast steel grades.
Base materials

AISI 316L, 316Ti, 316Cb

C Si Mn Cr Mo Ni
0,04 0,9 0,8 19,0 2,8 12,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -105°C:
untreated 350 550 35 60 40

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
40-60
50-90
80-120
110-160
140-200
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX A  4 Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 19 12 3 Nb B 2 2 E318-15

Stabilised, core wire alloyed austenitic stick electrode with basic coating. For application in all bran-

Base materials
1.4571 X6CrNiMoTi17-12-2, 1.4580 X6CrNiMoNb17-12-2, 1.4401 X5CrNiMo17-12-2, 1.4581 
GX5CrNiMoNb19-11-2, 1.4437 GX6CrNiMo18-12, 1.4583 X10CrNiMoNb18-12, 1.4436 X3CrNi-
Mo17-13-3 AISI 316L, 316Ti, 316Cb

C Si Mn Cr Ni Mo Nb
0,03 0,4 1,3 18,8 11,8 2,7 +

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -90°C:
untreated 490 660 31 120

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
50-80
80-110
110-140

Stick electrode: FOX SAS 4-A Flu  cored wire: SAS 4 -FD
SAS 4 PW-FD

Solid wire electrode: SAS 4-IG (Si) SAS 4-UP/BB 202
TIG rod: SAS 4-IG
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX A  4-A Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E318-17

Stabilised, core wire alloyed, austenitic stick electrode with rutile coating. For application in all 

Base materials
1.4571 X6CrNiMoTi17-12-2, 1.4580 X6CrNiMoNb17-12-2, 1.4401 X5CrNiMo17-12-2, 1.4581 
GX5CrNiMoNb19-11-2, 1.4437 GX6CrNiMo18-12, 1.4583 X10CrNiMoNb18-12, 1.4436 X3CrNi-
Mo17-13-3 AISI 316L, 316Ti, 316Cb

C Si Mn Cr Ni Mo Nb
0,03 0,8 0,8 19,0 12 2,7 +

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -90°C:
untreated 490 640 32 60

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
40-60
50-90
80-120
110-160
140-200

Stick electrode: FOX SAS 4 Flu  cored wire: SAS 4 -FD
SAS 4 PW-FD

TIG rod: SAS 4-IG SAS 4-UP/BB 202
Solid wire electrode: SAS 4-IG (Si)
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E318-17

Stainless; resistant to intercrystalline corrosion and wet corrosion up to 400 C (752 F). Corrosion 

grades.
Base materials
1.4583 – X10CrNiMoNb18-12; AISI 316L, 316Ti, 316Cb

C Si Mn Cr Mo Ni Nb
0,03 0,9 0,8 19,0 2,8 12,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 400 550 30 60

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
40-60
50-90
80-120
110-160
140-200
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E347-17

-
nium or niobium, such as 1.4541/ASTM 321. A stabilised weldment has improved high temperature 
properties, e.g. creep resistance, compared to low-carbon non-stabilised grades. Avesta 347/MVNb 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4541 1.4541 321 321S31 2337
- 1.4550 347 347S31 2338

C Si Mn Cr Ni Nb
0,02 0,8 0,8 19,5 10,3

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 470 620 35 60 45

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 35-60
2,5 45-70
3,25 55-120
4,0 90-150
5,0 150-200
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX A  Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 19 9 Nb B 2 2 E347-15

Stabilised, core wire alloyed austenitic stick electrode with basic coating. For application in all bran-

Base materials
1.4550 X6CrNiNb18-10, 1.4541 X6CrNiTi18-10, 1.4552 GX5CrNiNb19-11, 1.4301 X5CrNi18-10, 
1.4312 GX10CrNi18-8, 1.4546 X5CrNiNb18-10, 1.4311 X2CrNiN18-10, 1.4306 X2CrNi19-11
AISI 347, 321,302, 304, 304L, 304LN, ASTM A296 Gr. CF 8 C, A157 Gr. C9, A320 Gr. B8C or D

C Si Mn Cr Ni Nb
0,03 0,4 1,3 19,8 10,2 +

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 470 640 36 110

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
50-80
80-110
110-140

Stick electrode: FOX SAS 2-A Flu  cored wire: SAS 2-FD
SAS 2 PW-FD

Solid wire electrode: SAS 2-IG (Si) SAS 2-UP/BB 202
TIG rod: SAS 2-IG



23

Filler Metals Bestseller for Joining Applications

BÖHLER FOX A  -A Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E347-17

Stabilised, core wire alloyed, austenitic stick electrode with rutile coating. For application in all 

Base materials
1.4550 X6CrNiNb18-10, 1.4541 X6CrNiTi18-10, 1.4552 GX5CrNiNb19-11, 1.4301 X5CrNi18-10, 
1.4312 GX10CrNi18-8, 1.4546 X5CrNiNb18-10, 1.4311 X2CrNiN18-10, 1.4306 X2CrNi19-11
AISI 347, 321,302, 304, 304L, 304LN, ASTM A296 Gr. CF 8 C, A157 Gr. C9, A320 Gr. B8C or D

C Si Mn Cr Ni Nb
0,03 0,8 0,8 19,5 10,0 +

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -120°C:
untreated 470 620 35 70

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
40-60
50-90
80-120
110-160
140-200

Ø3.2; Ø4.0)

Stick electrode: FOX SAS 2 Flu  cored wire: SAS 2-FD
SAS 2 PW-FD

Solid wire electrode: SAS 2-IG (Si) SAS 2-UP/BB 202
TIG rod: SAS 2-IG
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 13 4 B 6 2 E410NiMo-15

Base materials
1.4317 GX4CrNi13-4, 1.4313 X3CrNiMo13-4, 1.4407 GX5CrNiMo13-4, 1.4414 GX4CrNiMo13-4
ACI Gr. CA 6 NM, S41500

C Si Mn Cr Ni Mo
0,035 0,3 0,5 12,2 4,5 0,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C (t*): -60°C (t*):
untreated 890 1090 12 32 55 50
*tempered, 600 C/2 h/air

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
60-90
90-130
120-170
160-220

Stick electrode: FOX CN 13/4 TIG rod: CN 13/4-IG
CN 13/4-UP/BB 203 Flu  cored wire: CN 13/4-MC

Solid wire electrode: CN 13/4-IG
CN 13/4-MC (F)
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 18 8 Mn B 2 2 E307-15 (mod.)

resistant, resistant to thermal shock, resistant to scaling up to +850 C, little or no tendency to 
sigma-phase embrittlement above 500 C, cryogenic down to -110 C. Heat treatment is possib-

Base materials

themselves or among each other; unalloyed and alloyed boiler or structural steels with high-alloyed 
Cr and Cr-Ni steels; heat-resistant steels up to +850 C; austenitic manganese steels together and 
with other steels; cryogenic plate and pipe steels together with cryogenic austenitic materials.

C Si Mn Cr Ni
0,09 0,7 6,5 18,6 8,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -110°C:
untreated 460 650 35 90

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
55-75
80-100
100-130
140-170
160-200

TÜV-D (00022.))

Stick electrode: FOX A 7-A TIG rod: A 7 CN-IG
Solid wire electrode: A 7-IG / A 7 CN-IG* Metal powder wire: A 7-MC

Flu  cored wire: A 7-FD
A 7 PW-FD A 7CN-UP/BB 203
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 18 8 Mn B 2 2 E307-15 (mod.)

with heat resistant Cr steels/cast steel grades and heat resistant austenitic steels/cast steel grades. 

layer, cladded sheet metal or cladding applications.
Base materials

-

in combination; unalloyed and alloyed boiler or structural steels with highalloyed Cr and CrNi steels; 
heat resistant steels up to 850 C (1562 F); austenitic high manganese steel with matching and 
other steels. Cryogenic sheet metals and pipe steels in combination with austenitic parent metals.

C Si Mn Cr Ni N
0,10 0,6 7,0 18,5 8,0 0,12

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 350 600 40 100

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
55-75
70-110
85-130
140-170
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E307-16 (mod.)

resistant, resistant to thermal shock, resistant to scaling up to +850 C, little tendency to sigma-phase 
-

-100 C. Stable arc even with AC power.
Base materials

themselves or among each other; unalloyed and alloyed boiler or structural steels with high-alloyed 
Cr and Cr-Ni steels; heat-resistant steels up to +850 C; austenitic manganese steels together and 
with other steels; cryogenic plate and pipe steels together with cryogenic austenitic materials.

C Si Mn Cr Ni Mo
0,10 1,5 4,0 19,5 8,5 0,7

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -100°C:
untreated 520 720 35 75

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
60-80
80-110
110-140
140-170

Stick electrode: FOX A 7 / FOX A 7 CN* Solid wire electrode: A 7-IG / A 7 CN-IG*
TIG rod: A 7 CN-IG Metal powder wire: A 7-MC

Flu  cored wire: A 7-FD
A 7 PW-FD A 7 CN-UP/BB 203

* Brand name German
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E307-16 (mod.)

with heat resistant Cr steels/cast steel grades and heat resistant austenitic steels/cast steel grades. 

layer, cladded sheet metal or cladding applications.
Base materials

alloyed boiler or structural steels with highalloyed Cr and CrNi steels; heat resistant steels up to 850 
C (1562 F); austenitic high manganese steel with matching and other steels. Cryogenic sheet 

metals and pipe steels in combination with austenitic parent metals.

C Si Mn Cr Ni N
0,10 0,6 7,0 18,5 8,0 0,08

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 350 600 40 70

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
45-60
55-70
65-105
110-140
150-200
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E308Mo-17 (mod.)

and intermediate layers in weld cladding. Operating temperature between -80 C and +300 C. Very 

Base materials

themselves or among each other; unalloyed and alloyed boiler or structural steels with high-alloyed 
Cr and Cr-Ni steels; austenitic manganese steels together and with other steels.

C Si Mn Cr Ni Mo
0,04 0,7 0,8 20,2 10,3 3,2

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -80°C:
untreated 520 700 28 70

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
50-85
75-115
110-160
160-200

TIG rod: CN 19/9 M-IG Solid wire electrode: CN 19/9 M-IG
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E385-17

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
904L 1.4539 904L 904S13 2562

C Si Mn Cr Ni Mo Cu
0,02 0,7 1,2 20,5 25,0 4,5 1,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
untreated 400 600 34 70 60 50

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 35-75
3,25 55-110
4,0 100-150
5,0 140-190
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyeded

EN ISO 3581-A: AWS A5.4:
E385-17 (mod.)

-

austenitic, and has distinct resistance to pitting and crevice corrosion in media containing chlorides, 

avoided, whereas the high Ni content, in comparison with conventional 18/8 CrNi weld metal types, 

Base materials
same-type high-Mo content Cr-Ni steels 1.4539 X1NiCrMoCu25-20-5, 1.4439 X2CrNiMoN17-13-5, 
1.4537 X1CrNiMoCuN25-25-5 UNS N08904, S31726

C Si Mn Cr Ni Mo Cu N N

=0,03 0,7 1,7 20,3 25,0 6,2 1,5 0,17 =45

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 410 640 34 70

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
50-80
80-110
100-135

Stick electrode: FOX CN 20/25 M TIG rod: CN 20/25 M-IG
Solid wire electrode: CN 20/25 M-IG (Si)
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
253 MA 1.4835 S30815 - - 2368
153 MA 1.4818 S30415 - - 2372

C Si Mn Cr Ni N
0,08 1,5 0,7 22,0 10,5 0,18

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 535 725 37 60

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 45-65
2,5 60-80
3,25 70-110
4,0 100-140
5,0 150-200
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

-
phur combustion gas, e. g. in petrochemical
plants.
Base materials
1.4876 X10 NiCrAlTi 32 20 UNS N 088001.4859 G- X10 NiCrNb 32 20 1.4958 X 5 NiCrAlTi 31 20 
UNS N 08810 1.4959 X 8 NiCrAlTi 31 21 UNS N 08811

C Si Mn Cr Ni Nb Fe
0,14 0,5 4,5 21,0 33,0 1,3 balance

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated  410  600  25  70

 

Operating data

Polarity = +                
Dimensions (mm) Amperage A

50-75
70-110
90-140

TÜV (No. 07713)
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS 5.4:
E 22 9 3 N L B E2209-15

Avesta 2205 basic provides better impact properties and somewhat better position welding  

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2205 1.4462 S32205 318S13 2377

C Si Mn Cr Ni Mo N
0,03 0,5 1,2 23,5 8,9 3,0 0,16

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 645 840 26 90 75

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 45-75
3,25 70-110
4,0 100-140
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E2209-17

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2205 1.4462 S32205 318S13 2377

C Si Mn Cr Ni Mo N
0,02 0,8 0,7 22,6 9,4 3,0 0,16

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -46°C:
untreated 635 810 25 50 35

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 30-60
2,5 45-80
3,25 70-120
4,0 90-160
5,0 150-220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E2209-17

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2205 1.4462 S32205 318S13 2377

C Si Mn Cr Ni Mo N
0,02 0,8 0,8 23,0 9,5 3,1 0,18

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -46°C:
untreated 680 860 25 55 35

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 50-80
3,25 70-110
4,0 100 - 160 
5,0 160 - 220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E2209-17

ASTM G48 / method A. The 2.0 and 2.5 mm dimensions when used at the DC negative pole are 

position welding.
Base materials

1.4462 X2CrNiMoN22-5-3, 1.4362 X2CrNiN23-4, 1.4462 X2CrNiMoN22-5-3 with 1.4583 X10CrNi-
MoNb18-12, 1.4462 X2CrNiMoN22-5-3 with P235GH/ P265GH, S255N, P295GH, S355N, 16Mo3
UNS S31803, S32205

C Si Mn Cr Ni Mo N N

=0,03 0,8 0,9 22,6 9,0 3,1 0,17 =35

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -10°C: -20°C:
untreated 650 820 25 55 50

 

Operating data

Polarity = ± / ~

Dimensions (mm) Amperage A
40-75
70-120
110-160
150-200

-

Stick electrode: FOX CN 22/9 N-B Solid wire electrode: CN 22/9 N-IG

TIG rod: CN 22/9 N-IG Flu  cored wire: CN 22/9 N-FD
CN 22/9 PW-FD

CN 22/9 N-UP/BB 202
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

similar grades. Thanks to the low molybdenum content, corrosion resistance in nitric acid containing 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2304 1.4362 S32304 - - 2327

C Si Mn Cr Ni Mo N
0,02 0,8 0,8 24,8 9,0 0,2 0,12

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 640 780 23 40 30

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 50-80
3,25 80-120
4,0 100-160
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

-

-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
LDX 2101 1.4162 S32101 - - -

C Si Mn Cr Ni Mo N
0,04 0,8 0,7 23,5 7,0 0,3 0,14

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 640 780 25 45 35

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 50-80
3,25 70-120
4,0 100-160
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E309MoL-17

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

C Si Mn Cr Ni Mo
0,02 0,8 0,8 22,5 13,5 2,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 490 640 30 30 27

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 30-60
2,5 45-80
3,25 70-120
4,0 90-160
5,0 150-220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E309LMo-17

Low carbon, austenitic stick electrode with rutile coating. High crack resistance with hard-toweld materi-

Base materials
-

selves or among each other, unalloyed and alloyed boiler or structural steels with highalloy Cr, CrNi 
-

C Si Mn Cr Ni Mo
0,02 0,7 0,8 23,0 12,5 2,7

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C:
untreated 580 720 27 55 45

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
45-60
60-80
80-120
100-160
140-220

Stick electrode: FOX CN 23/12-A Metal powder wire: CN 23/12-MC
TIG rod: CN 23/12-IG

Flu  cored wire:

CN 23/12-FD
CN 23/12 PW-FD
CN 23/12 Mo-FD
CN 23/12 Mo PW-FD

Solid wire electrode: CN 23/12-IG
CN 23/12-UP/BB 202
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX FFB Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 25 20 B 2 2 E310-15 (mod.)

steels such as in annealing shops, hardening shops, steam boiler construction, the petrochemical 

scaling up to +1200 C. Cryogenic down to -196 C.
Base materials
austenitic 1.4841 X15CrNiSi25-21, 1.4845 X8CrNi25-21, 1.4828 X15CrNiSi20-12, 1.4840 GX15Cr-

1.4724 X10CrAlSi13, 1.4742 X10CrAlSi18, 1.4762 X10CrAlSi25, 1.4710 GX30CrSi7, 1.4740 
GX40CrSi17 AISI 305, 310, 314, ASTM A297 HF, A297 HJ

C Si Mn Cr Ni
0,12 0,6 3,2 25,0 20,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 420 600 36 100

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
50-75
80-110
110-140
140-180

Stick electrode: FOX FFB-A Solid wire electrode: FFB-IG
TIG rod: FFB-IG
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Filler Metals Bestseller for Joining Applications

BÖHLER FOX FFB-A Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E310-16

in annealing shops, hardening shops, steam boiler construction, the petrochemical industry and 

should be avoided.
Base materials
austenitic 1.4841 X15CrNiSi25-21, 1.4845 X8CrNi25-21, 1.4828 X15CrNiSi20-12, 1.4840 GX15Cr-

1.4724 X10CrAlSi13, 1.4742 X10CrAlSi18, 1.4762 X10CrAlSi25, 1.4710 GX30CrSi7, 1.4740 
GX40CrSi17 AISI 305, 310, 314, ASTM A297 HF, A297 HJ

C Si Mn Cr Ni
0,12 0,5 2,2 26,0 21,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 430 620 35 75

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
40-60
50-80
80-110
110-140

Stick electrode: FOX FFB Solid wire electrode: FFB-IG
TIG rod: FFB-IG
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E310-17

-

and nickel base alloys, heat input and interpass temperature must be low and there must be as little 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4845 1.4845 310S 310S16 2361

C Si Mn Cr Ni
0,10 0,5 2,1 26,0 21,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 440 625 35 80 50

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 50-75
3,25 70-100
4,0 100-150



45

Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E2594-16

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2507 1.4410 S32750 - 2328

C Si Mn Cr Ni Mo N
0,03 0,5 1,3 25,2 9,5 3,6 0,23

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -46°C:
untreated 700 900 26 80 45

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 50-70
3,25 80-100
4,0 100-140
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E 25 9 4 N L B 2 2 E2553-15 (mod.)

resistance to pitting corrosion and stress corrosion cracking due to the high CrMo(N) content (pitting 

Base materials

C Si Mn Cr Mo Ni N Cu W
0,03 0,5 1,2 25,0 3,7 9,0 0,2 0,7 0,6

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -50°C:
untreated 600 750 25 70 50

 

Operating data

Polarity = + 

Dimensions (mm) Amperage A
55-80
80-105
90-140
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

Stainless; resistant to intercrystalline corrosion – wet corrosion up to 350 C (662 F). Good  
resistance to Cl-bearing environments, pitting corrosion and nitric acid. Huey test to ASTM A262-64: 

-

Base materials
1.4465 – X2CrNiMoN25-25 1.4466 – X2CrNiMoN25-22-2 1.4435 – X2CrNiMo18-14-3

C Si Mn Cr Mo Ni N
0.035 0,4 5,0 24,5 2,2 22,0 0,15

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 400 600 30 80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
55-80
80-105
90-135
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

grades.

C Si Mn Cr Ni
0,09 0,8 0,8 29,0 9,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 620 810 20 25

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,5 50-80
3,25 80-120
4,0 100-160
5,0 160-220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

positions. Stainless, creep resistant and workhardening.

C

stick electrode vertical and weld with a short arc, use stringer beads or slight weaving, as applicab-

Base materials
hard manganese steels, tool steels, spring steels, high speed steels as well as dissimilar metal 

C Si Mn Cr Ni Fe
0,1 1,0 1,0 30,0 9,5 balance

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa %
untreated  640  800  20

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
35-45
45-60
55-75
75-115
100-145
120-190
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN 1600: AWS A5.4:
E312-16 (mod.)

Stainless; wet corrosion up to 300 C (572 F). High resistance to hot cracking: goot toughness at 

on high anganese and CrNiMn steels, between dissimilar metals e.g. between stainless or heat 
resistant and unalloyed/low alloy steels/cast steel grades.
Base materials
DB-approved parent metals 1.4006 – X10Cr13, 1.3401 – X120Mn12, S235 St 37 , E295 St 50 ;

composition or strength.

C Si Mn Cr Mo Ni
0,10 1,1 0,8 29,0 9,0 0,1

Heat 
Treatment

Yield 
strength
1,0%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 500 750 20 25

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
45-60
50-80
60-110
90-150
150-210
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A: AWS A5.4:
E312-17

Base materials

-
tion or strength.

C Si Mn Cr Ni
0,11 0,9 0,7 28,8 9,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 650 790 24 30

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
60-80
80-110
110-140
140-180

DB (30.014.16, 20.014.07), CE
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

heat-treatable and tool steels. As cushion layer on these materials it is also ideally suited. UTP 65 

well as in tool repairing.

deposit has highest strength values and high crack resistance. Workhardening, creep resistant and 
stainless.

arc short up to medium-long. Apply string beads with little weaving. Hold stick electrode as vertically 

2 h / 120 – 200  C.
Base materials

C Si Mn Cr Ni Fe
0,1 1,0 1,0 29,0 9,0 balance

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa %
untreated  620  800  22

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
35-50
45-65
60-80
80-130
110-150
120-200

DB (No. 82.138.01)
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

AWS A5.4:
E317L-17

-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4438 1.4438 317L 317S12 2367

C Si Mn Cr Ni Mo
0,02 0,7 0,9 19,2 13,0 3,7

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 485 615 32 55

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
2,0 35-60
2,5 50-80
3,25 80-120
4,0 100-160
5,0 160-220
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Filler Metals Bestseller for Joining Applications

Stick electrode
high-alloyed

EN ISO 3581-A:

Hold stick electrode vertically with a short arc and lowest heat input. String beads are welded. The 

250 - 300  C 
Base materials
1.4852    G – X 40 NiCrSiNb 35 26
1.4857    G – X 40 NiCrSi 35 26

C Si Mn Cr Ni Nb Ti Fe
0,4 1,0 1,5 25,0 35,0 1,2 0,1 balance

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa %
untreated  480  700  8

 

Operating data

Polarity: = +

Dimensions (mm) Amperage A
50-70
70-120
100-140
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6625 (NiCr22Mo9Nb) ENiCrMo-3

-

use in this temperature range should be avoided. High resistance to hot cracking, in addition to which the 

-

Base materials
2.4856 NiCr 22 Mo 9 Nb, 2.4858 NiCr 21 Mo, 2.4816 NiCr 15 Fe, 1.4583 X10CrNiMoNb18-12, 1.4876 X 
10 NiCrAlTi 32 20 H, 1.4876 X 10 NiCrAlTi 32 21, 1.4529 X1NiCrMoCuN25-20-7, X 2 CrNiMoCuN 20 18 6, 

P265GH, P285NH, P295GH, 16Mo3, S355N, X8Ni9, ASTM A 553 Gr.1, N 08926, Alloy 600, Alloy 625, 

C Si Mn Cr Ni Mo Al Nb Co Fe
0,025 0,4 0,7 22,0 bal. 9,0 =0,4 3,3 =0,05 0,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 530 800 40 80 45

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
45-60
65-95
90-120

TIG rod: NIBAS 625-IG
NiCr 625-IG A*

NIBAS 625-UP/BB 444
NiCr 625-IG A

Solid wire electrode: NIBAS 625-IG Flu  cored wire: NIBAS 625 PW-FD
* Brand name German
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6625 (NiCr22Mo9Nb) ENiCrMo-3

-

corrosion resistant materials as well as on matching and similar heat resistant, high temperature 

Base materials
X10NiCrAlTi32-20 H, 1.4876 – X10NiCrAlTi32-20, 2.4856 – NiCr22Mo9Nb, 1.4539 – X2NiCrMo-

C Si Mn Cr Mo Ni Nb Fe
0,04 0,7 1 21,5 9,5 bal. 3,3 2,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: -196 °C:
untreated 420 760 30 75 60

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
45-70
65-105
85-130
130-160
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6625 (NiCr22Mo9Nb) ENiCrMo-3

2.4856 (NiCr22Mo 9 Nb), 1.4876 (X30 NiCrAlTi 32 20), 1.4529 (X2 NiCrMoCu 25 20 5).

temperature range 600 - 800  C. Scale-resisting in low-sulphur atmosphere up to 1100  C. High 
creep strength.

carrier. 
Base materials
X10NiCrAlTi32-20 H, 1.4876 – X10NiCrAlTi32-20, 2.4856 – NiCr-22Mo9Nb, 1.4539 – X2NiCrMo-

C Si Mn Cr Mo Ni Nb Fe
0,03 0,4 0,6 22,0 9,0 bal. 3,3 1,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: -196 °C:
untreated  450  760  30  75 45

 

Operating data

Polarity: = +

Dimensions (mm) Amperage A
50-70
70-95
90-120
120-160

TÜV (No. 03610), DNV, ABS, GL, BV
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6082 (NiCr20Mn3Nb) ENiCrFe-3 (mod.)

Core wire alloyed special stick electrode corresponding to AWS ENiCrFe-3 with special basic coating, 
-

-

-

Base materials
2.4816 NiCr15Fe, 2.4817 LC-NiCr15Fe Nickel and nickel alloys, low-temperature steels up to 

-

C Si Mn Cr Ni Mo Ti Nb Co Fe
0,025 0,4 5,0 19,0 bal. 1,5 + 2,2 =0,08 3,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 420 680 40 120 80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
40-70
70-105
90-125
120-160

1408.1 (08039.))

TIG rod: NIBAS 70/20-IG Solid wire electrode: NIBAS 70/20-IG

Flu  cored wire: NIBAS 70/20-FD NIBAS 70/20-UP/BB 444
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6082 (NiCr20Mn3Nb) ENiCrFe-3 (mod.)

-

grades and Ni-base alloys. Temperature limits: 500 C (932 F) in sulphureous atmospheres, 800 C 

Base materials
1.4876 – X10NiCrAlTi32-30H; 2.4816 – NiCr15Fe; X8Ni9; 10CrMo9-10;

boiler steels; Alloy 600, Alloy 600L, Alloy 800 (H)

C Si Mn Cr Ni Nb Fe
0,05 0,4 4,0 19,5 bal. 2,0 4,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: -196 °C: -269 °C:
untreated 380 620 35 90 70 50

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
45-70
65-100
85-130
130-160
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6082 (NiCr20Mn3Nb) E NiCrFe-3 (mod.)

such as 2.4817 (LC NiCr15Fe), 2.4851 (NiCr23Fe), 1.4876 (X10 NiCrTiAl 32 20), 1.4941 (X8 CrNTi 

cracking resistant and does not tend to embrittlement.
Base materials
1.4876 – X10NiCrAlTi32-30H; 2.4816 – NiCr15Fe; X8Ni9; 10CrMo9-10;

boiler steels; Alloy 600, Alloy 600L, Alloy 800 (H)

C Si Mn Cr Mo Nb Fe Ni
0,03 0,4 5 19,0 1,5 2,2 3 bal.

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: -196 °C:
untreated 420 680 40 120 80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
50-70
70-95
90-120
120-160

TÜV, ABS, GL, BV, DNV, C
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6117 (NiCr22Co12Mo) ENiCrCoMo-1 (mod.)

-
sistant austenitic and cast alloys, such as 2.4663 (NiCr23Co12Mo), 2.4851 (NiCr23Fe), 1.4876 (X10 
NiCrAlTi 32 21), 1.4859 (GX10 NiCrSiNb 32 20). The weld metal is resistant to hot-cracking and is 

-

Base materials
X10NiCrAlTi32-20 (1.4876)  NiCr23Fe (2.4851)  GX10NiCrNb32-20 (1.4859)  NiCr23Co12Mo 
(2.4663)  UNS N06617, Alloy 617

C Si Mn Cr Mo Ni Co Al Ti Fe
0,06 0,8 0,3 21,0 9,0 bal. 11,0 0,7 0,3 1,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated  450  700  35 100

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
55-75
70-100
90-120

TÜV (No. 04661)
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6182 (NiCr15Fe6Mn) ENiCrFe-3

Stainless; resistant to scaling up to 950 C (1742 F), high temperature resistant up to 800 C (1472 

on heat resistant Cr- and CrNi steels/cast steel grades and Ni-base alloys. Temperature limits: 500 C 

Base materials
-

C Si Mn Cr Ni Nb Fe
0,05 0,5 6,5 16 bal. 2,0 6,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20 °C: -196 °C:
untreated 350 620 35 90 70

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
45-70
65-100
95-130
130-160
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6059 (NiCr23Mo16) E NiCrMo-13

-

these materials with low-alloyed steels. Cladding on low-alloyed steels.

-

electrode carrier.
Base materials
 2.4602 – NiCr21Mo14W – Alloy C-22; 2.4605 – NiCr23Mo16Al – Alloy 59; 2.4610 – NiMo16Cr16Ti 
– Alloy C-4; 2.4819 – NiMo16Cr15W – Alloy C-276

C Si Mn Cr Mo Ni Fe
0,02 0,2 0,5 22,5 15,5 bal. 1,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated  450  720  30  75

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
50-70
70-100
90-130

TÜV (No. 06687)
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6059 (NiCr23Mo16) ENiCrMo-13

Base materials
2.4602 – NiCr21Mo14W – Alloy C-22; 2.4605 – NiCr23Mo16Al – Alloy 59; 2.4610 – NiMo16Cr16Ti 
– Alloy C-4; 2.4819 – NiMo16Cr15W – Alloy C-276

C Si Mn Cr Mo Ni Fe
0,02 0,10 0,5 23,0 16,0 bal. 1,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 420 700 40 60

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
45-70
65-105
85-135
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6182 (NiCr15Fe6Mn) E NiCrFe-3

-
-

resistant. Not prone to embrittlement either at high or low temperatures.

electrode carrier.
Base materials

higher temperatures, e.g. P235GH, P265GH, P235GH- P355GH, S255NB, P295GH, 16Mo3; low-al-
loy structural and boiler construction steels, as well as X20CrMoV12-1 and X20CrMoWV12-1 with 

C Si Mn Cr Ni Nb Fe
0,025 0,4 6,0 16,0 bal. 2,2 6,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 400 670 40 120 80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
50-70
70-95
90-120
120-160

TÜV (No. 00875), GL, DNV, KTA (No. 08036)
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6093 (NiCr15Fe8NbMo) E NiCrFe-2

installations with working temperatures up to 900  C.

is scale resistant and resistant to cavitation at high temperatures.

Hold stick electrode as vertically as possible with a short arc, only a very little weaving. Fill end cra-

Base materials
2.4816 (NiCr15 Fe), 2.4951 (NiCr 20 Ti), 1.4876 (X10 NiCrTiAl 32 20), 1.4941(X8 CrNiTi 18 10)

C Si Mn Cr Mo Nb NI Fe
0,04 0,4 3,0 16,0 1,5 2,2 bal. 6,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated  380  620  35  80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
50-70
70-95
90-120
120-160

TÜV (No. 05259), GL, DNV



67

Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 6620 (NiCr14Mo7Fe) ENiCrMo-6

steels, such as X8Ni9.

removal.
I

and the arc drawn away to the side. 
Base materials
cold-tough nickel steels, such as X8Ni9

C Si Mn Cr Mo Ni Nb W Fe
0,05 0,6 3,5 13,0 7,0 bal. 1,0 1,2 7,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % -196°C:
untreated  420  690  35  70

 

Operating data

Polarity = + / ~

Dimensions (mm) Amperage A
50-70
80-120
110-150
120-160

BV
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni 4060 (NiCu30Mn3Ti) E NiCu-7

alloys, steel to nickel-copper alloys. These materials are employed in high-grade apparatus con-

200  C.
Base materials

C Si Mn Ni Cu Ti Al Fe
0,05 0,7 3,0 bal. 29,0 0,7 0,3 1,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated  300  450  30  80

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
55-70
75-110
90-130
135-160

TÜV (No. 00248), ABS, GL
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Filler Metals Bestseller for Joining Applications

Stick electrode
nickel-based

EN ISO 14172: AWS A5.11:
E Ni Cr 22 Mo 9 ENiCrMo-12

-

steels and nickel base alloys, heat input and interpass temperature must be low and there must be 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
254 SMO 1.4547 S31254 - - 2378

C Si Mn Cr Ni Mo Nb Fe
0,02 0,4 0,4 21,5 bal. 9,5 2,2 3,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: –196°C:
untreated 480 730 40 90 80 70

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
2,0 25-45
2,5 40-70
3,2 60-95
4,0 90-135



Notes



Product name EN ISO AWS Page
B  M     i
B  M     i

nion     i
B  M  Mo i A
B  M  rMo i B  o

nion  Mo    Mo A
nion  rMo  rMo i

B  M  rMo i B  o
B    M  rMo B

er anit M   rMo B
nion  rMo  rMo i
nion    rMo i
er anit M    rMo     B o
er anit A     

B  M  
B  i i i  o
B   i    i i

Chapter 2.1 - TIG rod (unalloyed, low-alloyed)
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Filler Metals Bestseller for Joining Applications

BÖHLER EMK 6 TIG rod
unalloyed

EN ISO 636-A: AWS A5.18:
W 42 5 W3Si1 ER70S-6

structures.

Marks (rods only)

 W3Si1
back: ER70S-6

Base materials

S235JR-S355JR, S235JO-S355JO, S235J2-S355J2, S275N-S420N, S275M-S420M, 
S275NLS420NL,
S275ML-S420ML, P235GH-P355GH, P275NL1-P355NL1, P275NL2-P355NL2,
P215NL, P265NL, P355N, P285NH-P420NH, P195TR1-P265TR1, P195TR2-P265TR2,
P195GH-P265GH, L245NB-L415NB, L245MB-L415MB, GE200-GE240
ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1,
LF2; A 414 Gr. A, B, C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70;
A 573 Gr. 58, 65, 70; A 588 Gr. A, B; A 633 Gr. A, C, D, E; A 662 Gr. A, B, C;
A 707 Gr. L1, L2, L3; A 711 Gr. 1013; A 841 Gr. A, B, C; API 5 L Gr. B, X42, X52, X56, X60

C Si Mn
0,8 0,9 1,45

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 450 560 28 180 80
stress relieved* 400 510 28 180 110

Operating data

Polarity = - shielding gases: Argon

Dimensions (mm)
1,6 2,0 2,4 3,0

TÜV-D (09717), LTSS, SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

 BÖHLER EML 5 TIG rod
unalloyed

EN ISO 636-A: AWS A5.18:
W 46 5 W2Si ER70S-3

Marks (rods only)

 W3Si1
back: ER70S-6
Base materials

S235JR-S355JR, S235JO-S355JO, S235J2-S355J2, S275N-S460N, S275M-S460M,
S275NL-S460NL, S275ML-S460ML, P235GH-P355GH, P275NL1-P460NL1, P275NL2-
P460NL2, P215NL, P265NL, P355N, P460N, P285NH-P460NH, P195TR1-P265TR1,
P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L245MB-L415MB, GE200-GE240
ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1,
LF2; A 414 Gr. A, B, C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70;
A 572 Gr. 42, 50, 55, 60, 65; A 573 Gr. 58, 65, 70; A 588 Gr. A, B; A 633 Gr. A, C, D, E;
A 662 Gr. A, B, C; A 707 Gr. L1, L2, L3; A 711 Gr. 1013; A 841 Gr. A, B, C; API 5 L Gr. B, X42,
X52, X56, X60

C Si Mn
0,01 0,6 1,2

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -50°C:
untreated 520 620 26 220 200 90
stress relieved* 480 580 28 200 210

 

Operating data

Polarity = - 

Dimensions (mm)
1,6 2,0 2,4 3,0

TÜV-D (1096.), DB (42.014.02), Statoil, CE
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Filler Metals Bestseller for Joining Applications

TIG rod
unalloyed

EN ISO 636-A AWS A5.18:
W 42 5 W3Si1 ER70S-6

constructions and apparatus engineering.
Marks (rods only)

  W II
Base materials
Unalloyed structural steels acc. to EN 10025: S185, S235JR, S235JRG1, S235JRG2, S275JR, 
S235J0, S275J0, S355J0. Boiler steels P235GH, P265GH, P295GH, P355GH.
Fine grained structural steels up to S420N.ASTM A27 and A36 Gr. all; A214; A242 Gr. 1-5; A266 Gr. 
1, 2, 4; A283 Gr. A, B, C, D; A285 Gr. A, B, C; A299 Gr. A, B; A328; A366; A515 Gr. 60, 65, 70; A516 
Gr. 55; A570 Gr. 30, 33, 36, 40, 45; A572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 60;
A668 Gr. A, B; A907 Gr. 30, 33, 36, 40, A841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50; API 5 L Gr. 
B, X42-X56.

C Si Mn
0,08 0,85 1,5

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

Shielding gas MPa MPa % at room 
temperature -50°C:

I1 440 560 25 130 50
 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I 1-3

Dimensions (mm)
1,6 2,0 2,4 3,0



5

Filler Metals Bestseller for Joining Applications

TIG rod
low-alloy

EN ISO 21952-A: EN ISO 636-A: AWS A5.28:
W MoSi ER70S-A1 (ER80S-G)

crane building and steel construction. High-quality, very tough and crack-resistant weld metal, resistant 

Marks (rods only)

 WMoSi
back: 1.5424
Base materials

16Mo3, 20MnMoNi4-5, 15NiCuMoNb5, S235JR-S355JR, S235JO-S355JO, S450JO, S235J2-S355J2, 
S275N-S460N, S275M-S460M, P235GH-P355GH, P355N, P285NH-P460NH, P195TR1-P265TR1, 
P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L450QB, L245MB-L450MB, GE200-GE300  
ASTM A 29 Gr. 1013, 1016; A 106 Gr. C; A, B; A 182 Gr. F1; A 234 Gr. WP1; A 283 Gr. B, C, D; A 335 
Gr. P1; A 501 Gr. B; A 533 Gr. B, C; A 510 Gr. 1013; A 512 Gr. 1021, 1026; A 513 Gr. 1021, 1026; A 
516 Gr. 70; A 633 Gr. C; A 678 Gr. B; A 709 Gr. 36, 50; A 711 Gr. 1013; API 5 L B, X42, X52, X60, X65

C Si Mn Mo
0,1 0,6 1,1 0,5

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

Shielding gas MPa MPa % +20°C: -30°C:
untreated 530 650 26 200 80
annealed* 480 570 27 230

Operating data

Polarity = - 

Dimensions (mm)
1,6 2,0 2,4 3,0

TÜV-D (0020.), KTA 1408.1 (8066.), DB (42.014.09), BV (UP), DNV (I MS), CRS (3), CE, NAKS

GMAW solid wire: DMO-IG

SAW combination:

EMS 2 Mo/BB 24, EMS 2 Mo/
BB 306, EMS 2 Mo/BB 400
EMS 2 Mo/BB 418 TT
EMS 2 Mo/BB 421 TT

SMAW electrode: FOX DMO Kb
FOX DMO Ti

Flu  cored wire: DMO Ti-FD
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Filler Metals Bestseller for Joining Applications

TIG rod
low-alloyed

EN ISO 21952-A AWS A5.28
W CrMo1Si ER80S-B2 (mod.)

-

-

Marks (rods only)

 W CrMo1 Si
back: 1.7339
Base materials
same alloy creep resistant steels and cast steel, case-hardening and nitriding steels with comparable 
composition, heat treatable steels with comparable composition, steels resistant to caustic cracking 
1.7335 13CrMo4-5, 1.7262 15CrMo5, 1.7728 16CrMoV4, 1.7218 25CrMo4, 1.7225 42CrMo4, 1.7258 
24CrMo5, 1.7354 G22CrMo5-4, 1.7357 G17CrMo5-5 ASTM A 182 Gr. F12; A 193 Gr. B7; A 213 Gr. 
T12; A 217 Gr. WC6; A 234 Gr. WP11; A335 Gr. P11, P12; A 336 Gr. F11, F12; A 426 Gr. CP12

C Si Mn Cr Mo P As Sb Sn
0,1 0,6 1,0 1,2 0,5

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C:
annealed * 440 570 25 250
annealed 1** 510 620 22 200

 

Operating data

Polarity = - 

Dimensions (mm)
1,6 2,0 2,4 3,0

TÜV-D (1096.), DB (42.014.02), Statoil, CE

GMAW solid wire: DMO-IG Flu  cored wire: DMO Ti-FD

SMAW electrode: FOX DMO Kb
FOX DMO Ti SAW combination:

EMS 2 CrMo/BB 24
EMS 2 CrMo/BB 24 SC
EMS 2 CrMo/BB 418 TT

Gas welding rod: DCMS



7

Filler Metals Bestseller for Joining Applications

TIG rod
low-alloyed

EN ISO 636-A: AWS A5.28
W 46 3 W2Mo ER80S-G(A1)

steels in pipe and tank construction.
Marks (rods only)

  W MoSi / ER80S-G (A1)
Base materials
P235GH, P265GH, P295GH, 16 Mo 3, 17 MnMoV 64, 15 NiCuMoNb 5, 20 MnMo 45, 20 MnMoNi 
55, Fine grained structural steels up to S460N, Pipe steels acc. to EN 10216 T2: P235GH, P265GH
ASTM A335 Gr. P1; A161-94 Gr. T1 A, A182M Gr. F1;A204M Gr. A, B, C; A250M Gr. T1; A217 Gr. 
WC1

C Si Mn Mo
0,1 0,6 1,15 0,5

Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

Shielding gas MPa MPa % at room temperature -30°C:
I1 480 570 23 110 47

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I 1-3

Dimensions (mm)
1,6 2,0 2,4 3,0
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Filler Metals Bestseller for Joining Applications

 ro
d

TIG rod
low-alloyed

EN ISO 21952-A AWS A5.28
W CrMo1Si ER80S-G

boiler, tank, pipeline and nuclear reactor construction.
Marks (rods only)

  W CrMo1Si / W IV
Base materials
1.7335 – 13CrMo4-5, ASTM A193 Gr. B7;1.7357 – G17CrMo5-5, A217 Gr. WC6;
A335 Gr. P11 and P12

C Si Mn Cr Mo
0,1 0,6 1,0 1,1 0,5

Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

Shiedling Gas MPa MPa % at room temperature
A1 450 560 22 90

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I 1-3

Dimensions (mm)
0,8 2,0 2,5 3,0
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Filler Metals Bestseller for Joining Applications

TIG rod
low-alloyed

EN ISO 21952-A AWS A5.28
W CrMo2Si ER90S-B3 (mod.)

crack resistance, as well as a creep strength very much in the same range as 10CrMo9-10. Very 

Marks (rods only)

 W CrMo2 Si
back: 1.7384
Base materials
same type as creep-resistant steels and cast steels, similar alloy quenched and tempered
steels up to 980 MPa strength, similar alloy case-hardening and nitriding steels 1.7380 10CrMo9-
10, 1.7276 10CrMo11, 1.7281 16CrMo9-3, 1.7383 11CrMo9-10, 1.7379 G17CrMo9-10, 1.7382 
G19CrMo9-10 ASTM A 182 Gr. F22; A 213 Gr. T22; A 234 Gr. WP22; 335 Gr. P22; A 336 Gr. F22;
A 426 Gr. CP22

C Si Mn Cr Mo P As Sb Sn
0,08 0,6 0,9 2,5 1,0

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C:
annealed * 470 600 23 190

Operating data

Polarity = - 

Dimensions (mm)
1,6 2,0 2,4 3,0

TÜV-D (1564.), SEPROZ, CE, NAKS (Ø2.4 mm; Ø3.0 mm)

GMAW solid wire: CM 2-IG Flu  cored wire: CM 2 Ti-FD

SMAW electrode: FOX CM 2 Kb SC
FOX CM 2 Kb SAW combination:

CM 2-UP/BB 24
CM 2 SC-UP/BB 24 SCEMS 2 
CM 2-UP/BB 418 TT
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Filler Metals Bestseller for Joining Applications

 ro
d

TIG rod
high-alloyed

EN ISO 21952-A AWS A5.28
W CrMo91 ER90S-B9

-

Marks (rods only)

 WCrMo91
back: ER 90S-B9
Base materials
same type as highly creep resistant steels 1.4903 X10CrMoVNb9-1, GX12CrMoVNbN9-1
ASTM A 335 Gr. P91, A 336 Gr. F91, A 369 Gr. FP91, A 387 Gr. 91, A 213 Gr. T91

C Si Mn Cr Ni Mo V Nb
0,1 0,3 0,5 9,0 0,5 0,9 0,2 0,06

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C:
annealed * 640 760 19 150

 

Operating data

Polarity = - 

Dimensions (mm)
2,0 2,4

TÜV-D (07106.), CE, NAKS (Ø2.4 mm; Ø3.0 mm)

GMAW solid wire: C 9 MV-IG Flu  cored wire: C 9 MV Ti-FD
SMAW electrode: FOX C 9 MV SAW combination: C 9 MV-UP/BB 910
Metal cored wire: C 9 MV-MC
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Filler Metals Bestseller for Joining Applications

TIG rod
low-alloyed

EN ISO 21952-A AWS A5.28
W CrMo91 ER90S-B9

matching high temperature resistant parent metal T91 / P91 according to ASTM.
Marks (rods only)

 W CrMo91 / ER90S-B9
Base materials
1.4903 – X10CrMoVNb9-1; ASTM A199 Gr. T91; A355 Gr. P91(T91); A213/213M Gr. T91

C Si Mn Cr Ni Mo V Nb
0,1 0,3 0,5 9,0 0,7 1,0 0,2 0,06

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C:
760 C / 2 h 530 620 19 150

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

 ro
d

TIG rod
low-alloyed

EN ISO 21952-A AWS A5.28
W CrMo2Si ER90S-G

resistant steels in boiler, tank, pipeline and nuclear reactor construction.
Marks (rods only)

 W CrMo2 Si / 1.7384
Base materials
1.7380 – 10 CrMo 910, ASTM A355 Gr- P22; 1.7379 – G17CrMo9-10, A217 Gr. WC9

C Si Mn Cr Mo
0,047 0,6 1,0 2,55 1,0

Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

Shielding gas MPa MPa % at room temperature
I1 470 590 20 80

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I 1-3

Dimensions (mm)
2,0 2,5 3,0
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Filler Metals Bestseller for Joining Applications

TIG rod
low-alloyed

EN ISO 21952-A AWS A5.28
WZ CrMo2VTi/Nb ER90S-G

pipes in power stations, especially 7CrMoVTi B10-10 (T24/P24)
Marks (rods only)

 T / P24 / ER90S-G
Base materials
1.7378 – 7 CrMoVTiB 10-10; (P24/T24)

C Si Mn Cr Mo V Ti/Nb
0,05 0,3 0,5 2,2 1,0 0,22 0,04

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % at room temperature
AW 600 700 15 47
740 C / 2 h 500 620 20 100

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I 1-3

Dimensions (mm)
Spools 0,8 D100, B300

1,0 B300
1,2 B300

Rods 1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

 ro
d

TIG rod
low-alloyed

EN ISO 21952-A AWS A5.28
WZ CrMoWVNb 9 0,5 1,5 ER90S-G ER90S-B9(mod.)

-
rature resistant parent metal P92 according to ASTM A 335.
Marks (rods only)

  P92
Base materials
ASTM A 355 Gr. P92, NF 616, ASTM A 355 Gr. P92 (T92);A213 Gr. 92, 1.4901  X10CrWMoVNb9-2

C Si Mn Cr Mo Ni W V Nb N
0,1 0,25 0,5 8,5 0,4 0,5 1,6 0,2 0,06 0,04

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % at room temperature
560 720 15 41

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I1

Dimensions (mm)
Spools 0,8 D200
Rods 1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
low-alloyed

EN ISO 14343-A AWS A5.9
W 19 9 H ER19-10H

High temperature resistant up to 700 C (1292 F); resistant to scaling up to 800 C (1472 F). For 

grades.
Marks (rods only)

  W 19 9 H / ER19-10 H
Base materials

1.4850 – X6CrNiNb18-10 AISI 304H, 321H, 347H

C Si Mn Cr Ni
0,05 0,4 1,8 18,8 9,3

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % at room temperature
AW 400 600 30 100

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

 ro
d

BÖHLER MO TIG rod
low-alloyed

EN 12536 AWS A5.4
O IV R60-G

Marks (rods only)

 O IV 2.0
back: R60-G
Base materials
Unalloyed and creep resistant structural steels with yield strengths up to 295 MPa. 16Mo3, S235JR-
S275JR, S275N, S275M, P195GH-P295GH, P195TR1-P265TR1, P195TR2-P265TR2, GE200-
GE240 ASTM A 29 Gr. 1013, 1016; A 106 Gr. C; A; A 182 Gr. F1; A 283 Gr. B, C; A 501 Gr. B;
A 510 Gr. 1013; A 512 Gr. 1021, 1026; A 513 Gr. 1021, 1026; A 633 Gr. C; A 709 Gr. 36, 50;
A 711 Gr. 1013

C Si Mn
0,01 0,6 1,2

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C:
untreated 330 470 24 60

 

Operating data

Dimensions (mm)
1,6 2,0 2,4 3,0

TÜV-D (0146.), DB (70.014.03), SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

TIG rod
low-alloyed

EN ISO 636-A: AWS A5.28
W3Ni1 ER80S-Ni1 (mod.)

Marks (rods only)

 W3Ni1
back: ER80S-Ni 1 (mod.)
Base materials

S275M-S460M, S275ML-S460ML, P355N, P355NH, P460N, P460NH, P275NL1-P460NL1, 
P275NL2-P460NL2, L360NB, L415NB, L360MB-L450MB, L360QB-L450QB ASTM A 203 Gr. D, E; 
A 350 Gr. LF1, LF2, LF3; A 420 Gr. WPL3, WPL6; A 516 Gr. 60, 65, 70; A 572 Gr. 42, 50, 55, 60, 65; 
A 633 Gr. A, D, E; A 662 Gr. A, B, C; A 707 Gr. L1, L2, L3; A 738 Gr. A; A 841 A, B, C; API 5 L X52, 
X60, X65, X52Q, X60Q, X65Q

C Si Mn Ni
0,07 0,7 1,4 0,9

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C: -50°C:
untreated 500 600 25 150

 

Operating data

Polarity = - 

Dimensions (mm)
2,0 2,4
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Filler Metals Bestseller for Joining Applications

 ro
d

TIG rod
low-alloyed

EN ISO 636-A: AWS A5.28
ER80S-Ni2

Cryogenic down to -80 C.
Marks (rods only)

 W2Ni2 2.4
back: ER80S-Ni 2
Base materials

S235JR-S355JR, S235JO-S355JO, S235J2-S355J2, S275N-S460N, S275M-S460M,
S275NL-S460NL, S275ML-S460ML, P235GH-P355GH, P275NL1-P460NL1, P275NL2-
P460NL2, P215NL, P265NL, P355N, P460N, P285NH-P460NH, P195TR1-P265TR1,
P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L245MB-L415MB, GE200-GE240
ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1,
LF2; A 414 Gr. A, B, C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70;
A 572 Gr. 42, 50, 55, 60, 65; A 573 Gr. 58, 65, 70; A 588 Gr. A, B; A 633 Gr. A, C, D, E;
A 662 Gr. A, B, C; A 707 Gr. L1, L2, L3; A 711 Gr. 1013; A 841 Gr. A, B, C; API 5 L Gr. B, X42,
X52, X56, X60

C Si Mn Ni
0,08 0,6 1,0 2,4

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C: -60°C: -80°C:
untreated 510 600 26 280 80

 

Operating data

Polarity = - 

Dimensions (mm)
2,0 2,4 3,0

TÜV-D (01081.), BV (SA 3 M; UP), GL (6 46), Statoil, SEPROZ, CE

GMAW solid wire: 2.5 Ni-IG SAW combination: Ni 2-UP/BB 24
Ni 2-UP/BB 421 TTSMAW electrode: FOX 2.5 Ni



Chapter 2.2 - TIG rod (high-alloyed)
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Filler Metals Bestseller for Joining Applications

BÖHLER A 7 CN-I TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
W 18 8 Mn ER307 (mod.)

-

W 18 8 Mn

Base materials

materials.

C Si Mn Cr Ni
19.2 8.8

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -110°C:
untreated 460 650 38 120
Operating data

Polarity = - shielding gases: Argon

Dimensions (mm)
1,6 2,0 2,4

SMAW electrode: FOX A 7 / FOX A 7 CN* 
FOX A 7-A Flu  cored wire: A 7-MC, A 7-FD, 

A 7 PW-FD
GMAW solid wire: A 7-IG / A 7 CN-IG* SAW combination: A 7 CN-UP/BB 203ro

ct
 

a
e 

in
 

er
an
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A AWS A5.9
W 18 8 Mn ER307 (mod.)

with heat resistant Cr-steels/cast steel grades and heat resistant austenitic steels/cast steel grades. 

W 18 8 Mn

Base materials

-
-

on with austenitic parent metals.

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa %  at room temperature
untreated 450 620 35 100

 

Operating data

Polarity = - Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,0 1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

-

Base materials

EN ASTM BS SS
4301 1.4301 304 304S31 Z7 CN  18-09 2333
4307 1.4307 304S11 Z3 CN  18-10 2352
4311 1.4311 304S61 2371
4541 1.4541 321 321S31 Z6 CNT 18-10 2337

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
untreated 460 620 33 130 120 70

Operating data

Dimensions (mm)
1,2 1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A AWS A5.9

Base materials

EN ASTM BS SS
4301 1.4301 304 304S31 Z7 CN 18-09 2333
4307 1.4307 304S11 Z3 CN 18-10 2352
4311 1.4311 304S61 2371
4541 1.4541 321 321S31 Z6 CNT 18-10 2337

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 470 640 34 140 80

 

Operating data
Shielding gas

2 2

Dimensions (mm)
1,0 1,2 1,6 2,0 2,4 3,2 4,0
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

-

-

matching/similar austenitic CrNi(N) steels/cast steel grades.

 

Base materials
-

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room 
temperature -196°C:

untreated 400 570 35 100 35

Operating data

Dimensions (mm)
1,0 1,2 1,6 2,0 2,4 3,2 4,0
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A AWS A5.9

-

austenitic CrNi(N) steels/cast steel grades.

Base materials

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa %  at room 
temperature –196 °C

untreated 350 570 35 75 35
 

Operating data

Polarity = +

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

Base materials

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 440 580 34 150

Operating data

Dimensions (mm)
1,6 2,0 2,4 3,2

SMAW electrode: FOX CN 23/12-A
FOX CN 23/12 Mo-A

Flu  cored wire:

CN 23/12-MC
CN 23/12-FD
CN 23/12 PW-FD
CN 23/12 Mo-FD
CN 23/12 Mo PW-FD

GMAW solid wire: CN 23/12-IG
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A AWS A5.9

low-alloy steels/cast steel grades or stainless heat resistant Cr-steels/cast steel grades to austenitic 

Base materials

-

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa %  at room temperature
untreated 430 580 30 80

 

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

-

Base materials

EN ASTM BS SS

C Si Mn Cr Ni
0.015

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 470 610 28 140

Operating data

  

Dimensions (mm)
1,2 1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A AWS A5.9
ER309 (mod.)

similar heat resistant steels/cast steel grades.

Base materials

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa %  at room temperature
untreated 420 600 30 85

 

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2



12

Filler Metals Bestseller for Joining Applications

BÖHLER FF-I TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER309 (mod.)

-

Base materials
austenitic

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 500 630 32 115

Operating data

Dimensions (mm)
1,6 2,0 2,4

SMAW electrode: FOX FF 
FOX FF-A GMAW solid wire: FF-IG



13

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343 AWS A5.9

-

 
Base materials

EN ASTM BS SS
4436 1.4436 316 316S33 2343
4432 1.4432 316S13 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2% Tensile strength Elongation

(L0=5d0) 
Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
untreated 460 610 33 140 130 70

 

Operating data

Dimensions (mm)
1,0 1,2 1,6 2,0 2,4 3,2



14

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

-

Base materials

EN ASTM BS SS
4436 1.4436 316 316S33 2343
4432 1.4432 316S13 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 450 600 31 140

Operating data

Dimensions (mm)
1,0 1,2 1,6 2,0 2,4 3,2 4,0



15

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

Base materials
-

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 470 610 38 140
Operating data

Dimensions (mm)
1,6 2,0 2,4 3,0

SMAW electrode:

FOX EAS 4 M 
FOX EAS 4 M (LF) 
FOX EAS 4 M-A 
FOX EAS 4 M-VD 

Flu  cored wire:

EAS 4 M-MC
EAS 4 M-FD
EAS 4 PW-FD
EAS 4 PW-FD (LF)

GMAW solid wire: EAS 4 M-IG (Si) SAW combination: EAS 4 M-UP/BB 202



16

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

-

 

Base materials

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 450 580 35 100

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,0 1,2 1,6 2,0 2,4 3,2 4,0



17

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:

-

CrNi(N) and CrNiMo(N) steels and cast steel grades.

Base materials

C Si Mn Cr Ni Mo
0.02

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 380 560 35 70

Operating data

Dimensions (mm)
0,8 1,0 1,2 1,6



18

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER318

Base materials

C Si Mn Cr Ni Mo
0.035 +

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: 120°C:
untreated 520 700 35 120

Operating data

Dimensions (mm)
1,6 2,0 2,4 3,0

SMAW electrode: FOX SAS 4
FOX SAS 4-A Flu  cored wire: SAS 4-FD

SAS 4 PW-FDGMAW solid wire: SAS 4-IG (Si)
SAW combination: SAS 4-UP /BB 202



19

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER318

-

and cast steel grades.

 

Base materials

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 400 600 30 100

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,0 1,6 2,0 2,4 3,2 4,0 5,0
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER318 (mod.)

corrosion. 

Base materials

EN ASTM BS SS
4571 1.4571 316Ti 320S31 2350

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 520 690 31 110 60

Operating data

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER347

Base materials

C Si Mn Cr Ni
+

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -120°C:
untreated 490 660 35 140

Operating data

Dimensions (mm)
1,6 2,0 2,4 3,0

SMAW electrode: FOX SAS 2
FOX SAS 2-A Flu  cored wire: SAS 2-FD

SAS 2 PW-FD
GMAW solid wire: SAS 2-IG (Si) SAW combination: SAS 2-UP/BB 202



22

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER347

-

steels and cast steel grades.

 

Base materials

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 400 570 30 65

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,0 1,6 2,0 2,4 3,2



23

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
W 13 4 ER410NiMo (mod.)

W 13 4 

Base materials

ACI Gr. CA6NM

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 915 1000 15 85

Operating data

Dimensions (mm)
2,0 2,4

SMAW electrode: FOX CN 13/4
FOX CN 13/4 SUPRA Flu  cored wire: CN 13/4-MC

CN 13/4-MC (F)
GMAW solid wire: CN 13/4-IG SAW combination: CN 13/4-UP/BB 203



24

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343 AWS A5.9
ER2209

ASTM G36 and NACE TM 0177 Method A. 

Base materials

EN ASTM BS SS
2205 1.4462 S32205 318S13 2377

C Si Mn Cr Ni Mo N

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 560 720 26 200 170

Operating data

Dimensions (mm)
1,2 1,6 2,0 2,4 3,2



25

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER2209

Base materials

-

C Si Mn Cr Ni Mo N PREN

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 600 800 33 150

Operating data

Dimensions (mm)
2,0 2,4

SMAW electrode: FOX CN 22/9 N-B
FOX CN 22/9 N Flu  cored wire: CN 22/9 N-FD

CN 22/9 PW-FD
GMAW solid wire: CN 22/9 N-IG SAW combination: CN 22/9 N-UP/BB202
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER2209

 

Base materials

C Si Mn Cr Mo Ni N

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 600 720 25 100

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343

Base materials

EN ASTM BS SS
1.4162 S32101 - - -

C Si Mn Cr Ni Mo N
0.5

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 600 750 34 180 180

Operating data

Dimensions (mm)
1,2 1,6 2,4 3,2



28

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343 AWS A5.9

-

Base materials

EN ASTM BS SS

C Si Mn Cr Ni Mo

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 470 640 30 110 90

Operating data

Dimensions (mm)
1,2 1,6 2,0 2,4 3,2



29

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343 AWS A5.9
ER2594

etc. 

Base materials

EN ASTM BS SS
2507 1.4410 S32750 - 2328

C Si Mn Cr Ni Mo N

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -50°C:
untreated 680 860 28 170 160

Operating data

-

Dimensions (mm)
1,2 1,6 2,0 2,4 3,2



30

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER2594

Base materials

C Si Mn Cr Ni Mo N Cu W PREN

0.02

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -50°C: -60°C:
untreated 620 760 27 200 160 150

Operating data

Dimensions (mm)
2,0 2,4

Flu  cored wire: CN 25/9 PW-FD SMAW electrode: FOX CN 25/9 CuT
GMAW solid wire: CN 25/9 CuT-IG



31

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
ER2594

 

Base materials

C Si Mn Cr Mo Ni N Cu W
0.6 0.6

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room 
temperature –40 °C

untreated 600 750 25 80 50

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A:
W 25 4

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa %
untreated 500 650 20

Operating data

Polarity = + shielding gas (EN ISO 14175) I1

Dimensions (mm)
2,4
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Filler Metals Bestseller for Joining Applications

BÖHLER FA-I TIG rod
high-alloyed

EN ISO 14343-A:
W 25 4

 W 25 4

Base materials

-

C Si Mn Cr Ni
0.07

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 540 710 22 70

Operating data

Dimensions (mm)
2,4

SMAW electrode: FOX FA GMAW solid wire: FA-IG



34

Filler Metals Bestseller for Joining Applications

BÖHLER FFB-I TIG rod
high-alloyed

EN ISO 14343-A: AWS A5.9:
W 25 20 Mn ER310 (mod.)

-
-

 W 25 20 Mn 

Base materials
austenitic

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 420 630 33 85

Operating data

Dimensions (mm)
1,6 2,0 2,4

SEPROZ

SMAW electrode FOX FFB 
FOX FFB-A GMAW solid wire: FFB-IG



35

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A:

1.4859
1.4876
1.4958
1.4959

C Si Mn Cr Ni
0.12

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 400 600 20 70

Operating data

shielding gas: I1

Dimensions (mm)
2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A:
WZ 25 35 Zr

1.4852
1.4857

C Si Mn Cr Ni Ti Zr
+ +

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa %
untreated  480  600  8

Operating data

shielding gas: I1

Dimensions (mm)
2,0 2,4 3,2



37

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 14343-A:

-

C Si Mn Cr Ni Ti Zr

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa %
untreated 450 650 8

Operating data

shielding gas: I1

Dimensions (mm)
2,0 2,4 3,2



38

Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274

heat resistant cast steel grades

 

Base materials

C Si Mn Cr Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
AW 450 450

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.14
ERNiCrMo-3

Base materials

EN ASTM BS SS
1.4547 S31254 2378

20-25-6 1.4529 N08926

C Si Mn Cr Ni Mo
Bal.

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C
490 740 35 130 120 110

Operating data

Dimensions (mm)
1,2 1,6 2,0 2,4 3,2



40

Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274: AWS A5.9:
ERNiCrMo-3

-

 2.4831 

Base materials

C Si Mn Cr Ni Mo Ti
22 +

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 540 800 38 160 130

Operating data

Dimensions (mm)
1,6 2,0 2,4



41

Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.9:
ERNiCrMo-3

-
-

 2.4831 / ERNiCrMo-3

Base materials

C Si Mn Cr Mo Ni
Bal. 1.0

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room 
temperature –196°C

AW 460 740 35 120 100

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2



42

Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.14
ER NiCrMo-3

-

seawater.

heat-treated. 

C Si Cr Mo Ni

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20 °C –196 °C
untreated  460  740  30  100  85

Operating data

Polarity = ±
Shielding gas: (EN ISO 14175)
R 1

Dimensions (mm)
1,0 1,2 1,6 2,0 2,4



43

Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274: AWS A5.9:
ERNiCr-3

-

 2.4806

Base materials

C Si Mn Cr Ni Ti
0.02 +

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 440 680 42 190 100

Operating data

Dimensions (mm)
1,6 2,0 2,4

SMAW electrode: FOX NIBAS 70/20 SAW combination: NIBAS 70/20-UP/BB 444

Flu  cored wire: NIBAS 70/20-FD
NIBAS 70/20 Mn-FD GMAW solid wire: NIBAS 70/20-IG

NiCr 70 Nb-IG A*



44

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 18274 AWS A5.14
ERNiCr-3

 2.4806 / ERNiCr-3

Base materials

C Si Mn Cr Ni
2

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 400 620 35 150

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2



45

Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.14
ER NiCr-3

as
2.4816
2.4817
1.4876
1.6907

-

C Si Mn Cr Ni
 0.02  0.2

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % +20 °C –196 °C
untreated  380  640  35 160 80

Operating data

Shielding gas: I1 R1
 

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 18274 AWS A5.14:
S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1

applications with matching and similar heat resistant steels and alloys.

 2.4627 / ERNiCrCoMo-1

Base materials

C Si Mn Cr Mo Ni Co AI Ti
Bal.

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
AW 450 700 30 60

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2



47

Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.14
S Ni 6617 (NiCr22Co12Mo9) ER NiCrCoMo-1

1.4958
1.4959
2.4663 NiCr23Co12Mo

C Si Co Cr Mo Ni Ti AI
0.06  0.3

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated  450  750  30  120

Operating data
Shielding gas: (EN ISO 14175)
I1
R1

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.14
ER NiCrMo-4

2.4819 NiMo16Cr15W

input and interpass temperature. 

C Si Cr Mo Ni W
 0.01 0.07 16.0 16.0

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated  450  750  30  90

Operating data

Shielding gas: (EN ISO 14175)
R1

Dimensions (mm)
1,6 2,0 2,4 3,2



49

Filler Metals Bestseller for Joining Applications

TIG rod
high-alloyed

EN ISO 18274 AWS A5.14:
S Ni 6059 (NiCr23Mo16) ERNiCrMo-13

 2.4607 / ERNiCrMo-13

Base materials

C Si Mn Cr Mo Ni
0.10 0.5 Bal.

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
AW 450 700 35 120

Operating data

Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.14
S Ni 6059 (NiCr23Mo16) ER NiCrMo-13

2.4602
2.4605
2.4610
2.4819

NiCr21Mo14W
NiCr23Mo16Al
NiMo16Cr16Ti
NiMo16Cr15W

C Si Cr Mo Ni
 0.01 0.1  1.0

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated  450  720  35  100

Operating data

Shielding gas: (EN ISO 14175)
R1

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

TIG rod

EN ISO 18274 AWS A5.14
S Ni 4060 (NiCu30Mn3Ti) ER NiCu-7

C Si Mn Cu Ni Ti
 0.02

Heat Treatment Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0)

Impact values  
in J CVN

MPa MPa % at room temperature
untreated  300  450 30  80

Operating data

Shielding gas: (EN ISO 14175)
I1

Dimensions (mm)
0,8 1,0 1,2



Notes



Chapter 3.1 - (GMAW) Solid wire (unalloyed, low-alloyed)
Product name EN ISO AWS Page
BÖHLER EMK 6 G 42 4 M21 3Si1 / G 42 4 C1 3Si1 ER70S-6 2
Union K 52 G 42 2 C1 3Si1 / G 46 4 M21 3Si1 ER70S-6 3
BÖHLER EMK 8 G 46 4 M21 4Si1 / G 46 4 C1 4Si1 ER70S-6 4
Union K 56 G 46 2 C G4Si1 / G 46 4 M G4Si1 ER70S-6 5
BÖHLER NiCU 1-IG G 42 4 M21 Z3Ni1Cu / G 42 4 C1 Z3Ni1Cu ER80S-G 6
BÖHLER NiMo 1-IG G 55 6 M21 Mn3Ni1Mo / G 55 4 C1 Mn3Ni1Mo ER90S-G 7
Union MoNi G 62 5 M21 Mn3Ni1Mo ER90S-G 8
Union NiMoCr G 69 6 M21 Mn4Ni1,5CrMo ER100S-G 9
BÖHLER NiCrMo 2,5-IG G 69 6 M21 Mn3Ni2.5CrMo / G 69 4 C1 Mn3Ni2.5CrMo ER110S-G 10
BÖHLER X 70-IG G 69 5 M21 Mn3Ni1CrMo ER110S-G 11
Union X 85 G 79 5 M21 Mn4Ni1,5CrMo ER110S-G 12
BÖHLER X 90-IG G 89 6 M21 Mn4Ni2CrMo ER120S-G 13
Union X 90 G 89 6 M21 Mn4Ni2CrMo ER120S-G 14
Union X 96 G 89 5 M21 Mn4Ni2,5CrMo ER120S-G 15
BÖHLER DMO-IG G MoSi ER70S-A1 16
Union I Mo G MoSi ER80S-G(A1) 17
BÖHLER DCMS-IG G CrMo1Si ER80S-G ER80S-B2 (mod.) 18
Union I CrMo G CrMo1Si ER80S-G ER80S-B2 (mod.) 19
BÖHLER CM 2-IG G CrMo2Si ER90S-B3 (mod.) 20
BÖHLER C 9 MV-IG G CrMo91 ER90S-B9 21
Thermanit MTS 3 G CrMo91 ER90S-B9 22
Union I CrMo 910 G CrMo2Si ER90S-G 23
Thermanit MTS 616 GZ CrMoWVNb 9 0,5 1,5 ER90S-G ER90S-B9(mod.) 24
Thermanit ATS 4 G 19 9 H ER19-10H 25
Union K 5 Ni G 50 5 M21 3Ni1/G 46 3 C1 3Ni1 ER80S-G 26
BÖHLER SG 8-P G 42 5 M21 3Ni1 ER80S-G 27
BÖHLER 2,5 Ni-IG G 46 8 M21 2Ni2 ER80S-Ni2 28
Union K 52 Ni G 50 6 M21 Z3Ni1/G 46 4 C1 Z3Ni1 ER80S-G ER80S-Ni1(mod.) 29
Union K NOVA Ni G 42 5 M21 3Ni1 ER80S-G ER80S-Ni1(mod.) 30
Union Ni 2,5 G 50 7 M21 2Ni2 ER80S-Ni2 31



2

Filler Metals Bestseller for Joining Applications

BÖHLER EMK 6 Solid Wire
unalloyed

EN ISO 14341-A: AWS A5.18:
G 42 4 M21 3Si1/G 42 4 C1 3Si1 ER70S-6

-

Base materials

S235JR-S355JR, S235JO-S355JO, S235J2-S355J2, S275N-S420N, S275M-S420M,
P235GH-P355GH, P275NL1-P355NL1, P215NL, P265NL, P355N, P285NH-P420NH,
P195TR1-P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB,
L245MB-L415MB, GE200-GE240, shipbuilding steels: A, B, D, E, A 32-E 36
ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1;
A 414 Gr. A, B, C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70;
A 573 Gr. 58, 65, 70; A 588 Gr. A, B; A 633 Gr. C; A 662 Gr. B; A 711 Gr. 1013; A 841 Gr. A;
API 5 L Gr. B, X42, X52, X56, X60

C Si Mn
0,08 0,9 1,45

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C
untreated 440 560 30 160 80
stress relieved* 380 490 30 160

 

Operating data
shielding gases: 

Dimensions (mm)
0,8 1,0 1,2 1,6

TÜV-D (3036.), DB (42.014.11), ABS (3SA, 3 SA), CWB (X), DNV (III MS), GL (3 S),
LR (3S, 3 S H15), LTSS, SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

Solid Wire
unalloyed

EN ISO 14341-A AWS A5.18
G 42 2 C1 3Si1/G 46 4 M21 3Si1   ER70S-6

-

Base materials

S420N; ASTM A27 u. A36 Gr. all; A106 Gr. A, B; A214; A242 Gr. 1-5; A266 Gr. 1, 2, 4; A283 Gr. A, 
B, C, D; A285 Gr. A, B, C; A299 Gr. A, B; A328; A366; A515 Gr. 60, 65, 70; A516 Gr. 55;
A556 Gr. B2A; A570 Gr. 30, 33, 36, 40, 45; A572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 
60; A668 Gr. A, B; A907 Gr. 30, 33, 36, 40; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50

C Si Mn
0,08 0,85 1,5

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C:
CO2 420 540 25 85 47 -
M21 440 560 24 95 60 47

 

Operating data

Shielding gas 
(EN ISO 14175) M1 - M3 and C1

Dimensions (mm)
0,8 1,0 1,2 1,6



4

Filler Metals Bestseller for Joining Applications

BÖHLER EMK Solid Wire
unalloyed

EN ISO 14341-A: AWS A5.18:
G 46 4 M21 4Si1/ G 46 4 C1 4Si1 ER70S-6

Base materials

S235J2-S355J2, S275N-S460N, S275M-S460M, P235GH-P355GH, P275NL1-P460NL1, P215NL, 
P265NL, P355N, P285NH-P460NH, P195TR1-P265TR1, P195TR2-P265TR2, P195GH-P265GH, 
L245NB-L415NB, L450QB, L245MB-L450MB, GE200-GE240, shipbuilding steels: A, B, D, E, A 
32-E 36 ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1;
A 414 Gr. A, B, C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70;
A 573 Gr. 58, 65, 70; A 588 Gr. A, B; A 633 Gr. C, E; A 662 Gr. B; A 711 Gr. 1013; A 841 Gr. A;
API 5 L Gr. B, X42, X52, X56, X60, X65

C Si Mn
0,1 1,0 1,7

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C
untreated * 480 620 26 150 80
untreated 1** 470 580 28 110 50
stress relieved*** 410 540 28 130 70

 

Operating data
shielding gases: 

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (3038.), DB (42.014.05), ABS (3SA, 3 SA), DNV (III MS), GL (3 S),
LR (3S, 3 S H15), SEPROZ, CE, NAKS
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Filler Metals Bestseller for Joining Applications

Solid Wire
unalloyed

EN ISO 14341-A AWS A5.18
G 46 2 C G4Si1/ G 46 4 M G4Si1 ER70S-6

-

Base materials

steels up to S460N; ASTM A27 and A36 Gr. all; A106 Gr. A, B; A214; A242 Gr. 1-5; A266 Gr. 1, 2, 4;
A283 Gr. A, B, C, D; A285 Gr. A, B, C; A299 Gr. A, B; A328; A366; A515 Gr. 60, 65, 70; A516 Gr. 55; 
A556 Gr. B2A;A570 Gr. 30, 33, 36, 40, 45; A572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 
60; A668 Gr. A, B; A907 Gr. 30,33, 36, 40; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50

C Si Mn
0,08 1,05 1,65

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C:
CO2 450 550 25 90 47 -
M21 480 580 24 95 65 47

 

Operating data

Shielding gas
(EN ISO 14175) M2, M3, C1

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

BÖHLER N C  -I Solid Wire
low-alloyed

EN ISO 14341-A: AWS A5.28:
G 42 4 M21 Z3Ni1Cu/ G 42 4 C1 Z3Ni1Cu ER80S-G

structural steels and special structural steels. BÖHLER NiCu 1 IG achieves good welding both with 

increased resistance to atmospheric corrosion.
Base materials

S235JRG2Cu, S235J2G4Cu, S235J0Cu, S235JRW, S355J0Cu, S355J2G3Cu, S355J0W,
235J2W-S355J2W, S355K2W ASTM A 588 Gr. A, B, C, K; A 618 Gr. II; 709 Gr. C

C Si Mn Cu Ni
0,1 0,5 1,1 0,4 0,9

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C
untreated * 500 580 26 130
stressed relieved** 460 540 27 130

 

Operating data
shielding gases: 

Dimensions (mm)
0,8 1,0 1,2

DB (42.014.08), CE
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 16834-A: AWS A5.28:
G 55 6 M21 Mn3Ni1Mo/ G 55 4 C1 Mn3Ni1Mo ER90S-G

Base materials

S460N, S460M, S460NL, S460ML, S460Q-S555Q, S460QL-S550QL, S460QL1-S550QL1,
460N,P460NH, P460NL1, P460NL2, L415NB, L415MB-L555MB, L415QB-L555QB,

20MnMoNi4-5, 15NiCuMoNb5-6-4 ASTM A 572 Gr. 65; A 633 Gr. E; A 738 Gr. A; A 852; API 5 L 
X60, X65, X70, X80, X60Q,X65Q, X70Q, X80Q

C Si Mn Mo Ni
0,08 0,6 1,8 0,3 0,9

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C -60°C
untreated * 620 700 23 140 110
untreated 1** 590 680 22 120

 

Operating data
shielding gases: 

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (11763.), DB (42.014.06), GL (4 55S), SEPROZ, NAKS (1.2 mm), Gazprom (1.2 mm), CE, 
VG 95132
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 16834-A AWS A5.28
G 62 5 M21 Mn3Ni1Mo ER90S-G

-

CO2 and gas mixture.
Base materials
S550QL - S620QL, S550MC, P550M, 15 NiCuMoNb 5, 20 MnMoNi 55 etc; API Spec. 5L: X70, X80;
ASTM A517 Gr. A, B, C, E, F, H, J, K, M, P; A255 Gr. C; A633 Gr. E; A572 Gr. 65

C Si Mn Mo Ni
0,1 0,65 1,55 0,40 1,10

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -60°C:
CO2 550 640 20 80 47 -
M21 620 700 18 100 47

 

Operating data

Shielding gas (EN ISO 14175) M2, M3 
and C1

Dimensions (mm)
0,8 1,0 1,2



9

Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 16834-A AWS A5.28
G 69 6 M21 Mn4Ni1,5CrMo  ER100S-G

-

-

Base materials

C Si Mn Cr Mo Ni
0,08 0,6 1,70 0,2 0,5 1,50

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -60°C:
CO2 680 740 18 80 47
M21 720 780 16 100 47

 

Operating data

Shielding gas (EN ISO 14175) M21 
and C1

Dimensions (mm)
0,8 1,0 1,2

BV, GL (6 69S), LR 
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 16834-A: AWS A5.28:
G 69 6 M21 Mn3Ni2.5CrMo/ G 69 4 C1 Mn3Ni2.5CrMo ER110S-G

the shielding gas).
Base materials

aldur 620 Q, 620 QL, 620 QL1, aldur 700 Q, 700 QL, 700 QL1
ASTM A 514 Gr. F, H, Q; A 709 Gr. 100 Type B, E, F, H, Q; A 709 Gr. HPS 100W

C Si Mn Cr Ni Mo
0,08 0,6 1,4 0,3 2,5 0,4

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C -60°C
untreated * 810 910 18 120
untreated 1** 780 890 17 70

 

Operating data
shielding gases: 

Dimensions (mm)
1,0 1,2

DB (42.014.07), ABS (X Q690X-5), BV (UP), DNV (5 69), GL (4 69S), LR (X), SEPROZ, CE

SMAW electrode: FOX EV 85 GTAW rod: NiCrMo 2.5-IG
SAW combination: 3 NiCrMo 2.5-UP/BB 24
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Filler Metals Bestseller for Joining Applications

BÖHLER X 70-I Solid Wire
low-alloyed

EN ISO 16834-A: AWS A5.28:
G 69 5 M21 Mn3Ni1CrMo ER110S-G

Good low-temperature impact energy down to -50 C.
Base materials

700 M, aldur 620 Q, 620 QL, aldur 700 Q, 700 QL ASTM A 514 Gr. F, H, Q; A 709 Gr. 100 Type E, F, 
H, Q; A 709 Gr. HPS 100W

C Si Mn Cr Ni Mo V
0,1 0,6 1,6 0,25 1,3 0,25 0,1

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -50°C
untreated 800 900 19 190

 

Operating data

shielding gas: 

Dimensions (mm)
1,0 1,2

TÜV-D (5547.), DB (42.014.19), ABS (X), BV (UP), DNV (IV 69), GL (5 69S), LR (X),
RMR (4 69), SEPROZ, CE

SMAW electrode: FOX EV 85 GTAW rod: NiCrMo 2.5-IG
SAW combination: 3 NiCrMo 2.5-UP/BB 24
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 16834-A AWS A5.28
G 79 5 M21 Mn4Ni1,5CrMo  ER110S-G

structural steels. Outstandingly tough weld metal at low temperatures when

Base materials

C Si Mn Cr Mo Ni
0,09 0,7 1,7 0,3 0,6 1,85

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room 
temperature -50°C:

CO2 720 770 17 80
M21 790 880 16 90 47

 

Operating data

Shielding gas (EN ISO 14175) M2, M3, 
C1

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

BÖHLER X 90-I Solid Wire
low-alloyed

EN ISO 16834-A: AWS A5.28:
G 89 6 M21 Mn4Ni2CrMo ER120S-G

Good low-temperature impact energy down to -60 C.
Base materials

C Si Mn Cr Ni Mo
0,1 0,8 1,8 0,35 2,25 0,60

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C
untreated 915 960 20 130

 

Operating data

shielding gas: 

Dimensions (mm)
1,0 1,2

TÜV-D (5611.), DB (42.014.23), GL (6 89S), SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 16834-A AWS A5.28
G 89 6 M21 Mn4Ni2CrMo  ER120S-G

structural steels. Outstandingly tough weld metal at low temperatures when deposited

Base materials

USS-T1

C Si Mn Cr Mo Ni
0,1 0,8 1,8 0,35 0,6 2,3

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength 

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room 
temperature -60°C:

M21 890 950 15 90 47
 

Operating data

Shielding gas (EN ISO 14175) M2, M3

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 16834-A AWS A5.28
G 89 5 M21 Mn4Ni2,5CrMo  ER120S-G

Base materials

OX 1002

C Si Mn Cr Mo Ni
0,12 0,8 1,9 0,45 0,55 2,35

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room 
temperature -50°C:

M21 930 980 14 80 47
 

Operating data

Shielding gas (EN ISO 14175) M2

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

BÖHLER MO-I Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
G MoSi ER70S-A1 (ER80S-G)

-

-

Base materials

S235J2-S355J2, S275N-S460N, S275M-S460M, P235GH-P355GH, P355N, P285NHP460NH,
P195TR1-P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L450QB, L245MB-
L450MB, GE200-GE300 ASTM A 29 Gr. 1013, 1016; A 106 Gr. C; A, B; A 182 Gr. F1; A 234 Gr. 
WP1; A 283 Gr. B, C, D; A 335 Gr. P1; A 501 Gr. B; A 533 Gr. B, C; A 510 Gr. 1013; A 512 Gr. 1021, 
1026; A 513 Gr. 1021, 1026; A 516 Gr. 70; A 633 Gr. C; A 678 Gr. B; A 709 Gr. 36, 50; A 711 Gr. 
1013; API 5 L B, X42, X52, X60, X65

C Si Mn Mo
0,1 0,6 1,1 0,5

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C
untreated * 500 600 25 150
untreated 1** 470 590 23 150
annealed *** 450 570 25 150

*** 
 

Operating data

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (0021.), DB (42.014.09), CL (0216), SEPROZ, CE, NAKS

SMAW electrode:
FOX DMO Kb, FOX DMO Ti

GTAW rod:
DMO-IG

Flu  cored wire:
DMO Ti-FD

SAW wire:
EMS 2 Mo
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28
G MoSi ER80S-G(A1)

medium-alloyed solid wire electrode, useable both with CO2 and with gas mixture. Applications 

construction.
Base materials

pipe steels according to DIN 17 175; ASTM A335 Gr. P1; A161-94 Gr. T1 A; A182M Gr. F1; A204M 
Gr. A, B, C; A250M Gr. T1; A217 Gr. WC1

C Si Mn Mo
0,1 0,6 1,15 0,5

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room 
temperature -50°C:

CO2 450 550 24 80
M21 490 600 23 90 47

 

Operating data

Shielding gas (EN ISO 14175) M1- M3 
and C1

Dimensions (mm)
0,8 1,0 1,2
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Filler Metals Bestseller for Joining Applications

BÖHLER CM -I Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
G CrMo1Si ER80S-G

Base materials
same alloy creep resistant steels and cast steel, case-hardening and nitriding steels with comparab-
le composition, heat treatable steels with comparable composition, steels resistant to caustic 

42CrMo4, 1.7258 24CrMo5, 1.7354 G22CrMo5-4, 1.7357 G17CrMo5-5 ASTM A 182 Gr. F12; A 193 
Gr. B7; A 213 Gr. T12; A 217 Gr. WC6; A 234 Gr. WP11; A335 Gr. P11, P12; A 336 Gr. F11, F12; A 
426 Gr. CP12

C Si Mn Cr Mo
0,11 0,6 1,0 1,2 0,5

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
annealed* 440 570 23 140

 

Operating data

Dimensions (mm)
0,8 1,0 1,2 1,6

TÜV-D (1091.), DB (42.014.15), SEPROZ, CE

SMAW electrode: FOX DCMS Kb
FOX DCMS Ti

SAW 
combination:

EMS 2 CrMo/BB 24
EMS 2 CrMo/BB 418 TT

GTAW rod: DCMS-IG
Gas welding rod: DCMSFlux cored wire: DCMS Ti-FD
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 21952-A AWS A5.28
G CrMo1Si ER80S-G

Base materials
1.7335 – 13CrMo4-5; ASTM A193 Gr. B7; A335 Gr. P11 und P12;  1.7357 – G17CrMo5-5 – A217 
Gr. WC6  

C Si Mn Cr Mo
0,09 0,6 1,05 1,1 0,5

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % impact RT
M21 450 560 22 80

 

Operating data

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
G CrMo2Si ER90S-B3 (mod.)

-

Base materials

steels up to 980 MPa strength, similar alloy case-hardening and nitriding steels
1.7380 10CrMo9-10, 1.7276 10CrMo11, 1.7281 16CrMo9-3, 1.7383 11CrMo9-10,
1.7379 G17CrMo9-10, 1.7382 G19CrMo9-10 ASTM A 182 Gr. F22; A 213 Gr. T22; A 234 Gr. WP22; 
335 Gr. P22; A 336 Gr. F22; A 426 Gr. CP22

C Si Mn Cr Mo
0,08 0,6 0,95 2,6 1,0

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
annealed* 440 580 23 170

 

Operating data

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (1085.), DB (42.014.39), SEPROZ, CE

SMAW electrode: FOX CM 2 Kb
FOX CM 2 Kb SC SAW 

combination:

CM 2-UP/BB 24
CM 2 SC-UP/BB 24 SC
CM 2-UP/BB 418 TT

GTAW rod: CM 2-IG
Flux cored wire: CM 2 Ti-FD
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Filler Metals Bestseller for Joining Applications

BÖHLER C 9 MV-I Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
G CrMo91 ER90S-B9

Base materials
same type as highly creep resistant steels 1.4903 X10CrMoVNb9-1, GX12CrMoVNbN9-1
ASTM A 335 Gr. P91, A 336 Gr. F91, A 369 Gr. FP91, A 387 Gr. 91, A 213 Gr. T91

C Si Mn Cr Ni Mo V Nb
0,12 0,3 0,5 9,0 0,5 0,9 0,2 0,06

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
annealed* 620 760 18 80

 

Operating data

shielding gas :

Dimensions (mm)
0,8 1,0 1,2 1,6

SMAW electrode: FOX C 9 MV
SAW 
combination: C 9 MV-UP/BB 910GTAW rod: C 9 MV-IG
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
G CrMo91 ER90S-B9

temperature resistant parent metal T91 / P91 according to ASTM.
Base materials
1.4903 – X10CrMoVNb9-1; ASTM A 199 Gr. T91, A213/213M Gr. T91, A355 Gr. P91 (T91)

C Si Mn Cr Mo Ni Nb others
0,1 0,3 0,5 9,0 1,0 0,7 0,06 0,2

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
760 C / 2 h 520 620 16 50

Operating data

Shielding gas (EN ISO 14175) M12, 
(M13)

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
G CrMo2Si ER90S-G

construction.
Base materials
1.7380 – 10CrMo9-10; ASTM A335 Gr. P22; 1.7379 – G17CrMo9-10 – A217 Gr. WC9

C Si Mn Cr Mo
0,09 0,55 0,9 2,55 1,0

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

Shielding Gas MPa MPa % at room temperature
M21 640 570 20 65
*) Also weldable with CO2. in this case the mechanical properties will change.

 

Operating data

Shielding gas (EN ISO 14175) M1- M3 
and C1

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
GZ CrMoWVNb 9 0,5 1,5  ER90S-G

with matching high temperature resistant parent metal P92 according to ASTM A 335.
Base materials
ASTM A 355 Gr. P92, NF 616, ASTM A 355 Gr. P92 (T92); A213 Gr. 92, 1.4901 
– X10CrWMoVNb9-2

C Si Mn Cr Mo Ni W V Nb N
0,1 0,25 0,5 8,5 0,4 0,5 1,6 0,2 0,06 0,04

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
560 720 15 41

 

Operating data

Shielding gas (EN ISO 14175) M12, (M13)   

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 21952-A: AWS A5.28:
G19 9 H ER19-10 H

High temperature resistant up to 700 C (1292 F); resistant to scaling up to 800 C (1472 F). For 

grades.
Base materials
1.4550 – X6CrNiNb18-10 1.4948 – X6CrNi18-1 1.4878 – X12CrNiTi18-9 AISI 304H; 321H; 347H

C Si Mn Cr Ni
0,05 0,3 1,8 18,8 9,3

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
AW 350 550 35 70

 

Operating data

Shielding gas (EN ISO 14175) M12

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 14341-A  AWS A5.28:
G 50 5 M21 3Ni1/G 46 3 C1 3Ni1   ER80S-G

steels. Shielding gases: Gas mixture and CO2 .Extremely metallurgically pure weld metal with good 
low temperature toughness when deposited in combination with gas mixtures.
Base materials
S355NL - S500QL cryogenic special structural steels 15 MnNi 63

C Si Mn Ni
0,1 0,7 1,4 1,4

Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

Shielding Gas MPa MPa % +20°C: –30°C –50°C
M21 500 590 24 130 47
CO2 460 560 24 110 47

 

Operating data

Shielding gas (EN ISO 14175) M1- M3 
and C1

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

BÖHLER  -P Solid Wire
low-alloyed

EN ISO 14341-A: AWS A5.28:
G 42 5 M21 3Ni1 ER80S-G

-
perature impact energy down to -50 C, along with exceptional ductility and high resistance

apparatus construction.
Base materials
API5L: X42 – X60 EN 10208-2: L290MB-L415MB

C Si Mn Ni Ti
0,06 0,7 1,5 0,9

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -50°C:
untreated * 500 590 24 150 80
untreated 1 ** 470 560 25 110 45

 

Operating data

Dimensions (mm)
0,9 1,0 1,2

DNV (IV 46 MS)
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 14341-A: AWS A5.28:
G 46 8 M21 2Ni2 ER80S-Ni2

used, down to -80 C.
Base materials
cryogenic structural and Ni-alloy steels, special cryogenic shipbuilding steels.
10Ni14, 12Ni14, 13MnNi6-3, 15NiMn6, S275N-S460N, S275NL-S460NL, S275M-S460M,
S275ML-S460ML, P275NL1-P460NL1, P275NL2-P460NL2 ASTM A 203 Gr. D, E; A 333 Gr. 3; 
A334 Gr. 3; A 350 Gr. LF1, LF2, LF3; A 420 Gr. WPL3, WPL6; A 516 Gr. 60, 65; AA 529 Gr. 50; A 
572 Gr. 42, 65; A 633 Gr. A, D, E; A 662 Gr. A, B, C; A 707 Gr. L1, L2, L3; A 738 Gr. A; A 841 A, B, C

C Si Mn Ni
0,08 0,6 1,0 2,4

Heat Treatment
Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C: -80°C:
untreated * 510 600 22 170
untreated 1 ** 500 590 22 120

 

Operating data

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (01080.), DB (42.014.16), ABS (X Q460X-5), BV (SA 3 M; UP), DNV (5 MS),
GL (6 38S), LR (5 40S H15), SEPROZ, CE

SMAW electrode: FOX 2.5 Ni SAW 
combination: Ni 2-UP/BB 24, Ni 2-UP/BB 421 TT

GTAW rod: 2.5 Ni-IG
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 14341-A AWS A5.28:
G 50 6 M21 Z3Ni1/G 46 4 C1 Z3Ni1 ER80S-G ER80S-Ni1(mod.)

grained steels up to S500.
Base materials
EN 10028-3 P355NL2 – P460NL2 
EN 10025-6 S500QL1 
API5L: X 42 – X 70 (X 80) 
EN 120208-2: L290MB – L485MB 
EN 10149-2 S355MC – S500MC  

C Si Mn Ni Mo
0,06 0,7 1,5 0,9 0,08

Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

Shielding Gas MPa MPa % +20°C: –40°C –60°C
M21 500 590 24 150 47
CO2 460 560 24 140 47

 

Operating data

Dimensions (mm)
1,0 1,2

ABS, DNV
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 14341-A AWS A5.28:
G 42 5 M21 3Ni1 ER80S-G

-

Base materials
API5L: X42 – X60 EN 10208-2: L290MB-L415MB

C Si Mn Ni Ti
0,06 0,7 1,5 0,9

Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

Shielding Gas MPa MPa % +20°C: –50°C
M21 500 590 24 150 80
CO2 470 560 25 110 45

 

Operating data

Shielding gas (EN ISO 14175) M1- M3 and C1

Dimensions (mm)
1,0 1,2
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Filler Metals Bestseller for Joining Applications

Solid Wire
low-alloyed

EN ISO 14341-A AWS A5.28:
G 50 7 M21 2Ni2  ER80S-Ni2

steels. Outstanding toughness values at low temperatures when deposited in combination with gas 
mixture.
Base materials
12Ni14G1, X12Ni5
P-,S275NL2 - P-,S500QL1; 13 MnNi 6-3; ASTM A633 Gr. E;
A572 Gr. 65; A203 Gr. D; A333 and A334 Gr. 3; A350 Gr. LF3

C Si Mn Ni
0,08 0,6 1,0 2,35

Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

Shielding Gas MPa MPa % +20°C: –70°C –80°C
M21 510 620 24 120 47
M21 (SR)* 450 560 24 140 47
*SR (560 C (1040 F) – 4 h)

 

Operating data

Shielding gas (EN ISO 14175) M1, M2

Dimensions (mm)
1,0 1,2



Notes



Chapter 3.2 - (GMAW) Solid wire (high-alloyed)
Product name EN ISO AWS Page
Avesta 307-Si G 18 8 Mn ER307 (mod.) 2
BÖHLER A 7-IG / A 7 CN-IG G 18 8 Mn ER307 (mod.) 3
Thermanit X G 18 8 Mn ER307 (mod.) 4
Avesta 308L-Si/MVR-Si G 19 9 L Si ER308LSi 5
BÖHLER EAS 2-IG (Si) G 19 9 L Si ER308LSi 6
Thermanit JE-308L Si G 19 9 L Si ER308LSi 7
Avesta 309L-Si G 23 12 L Si ER309LSi 8
BÖHLER CN 23/12-IG G 23 12 L ER309L 9
Thermanit 25/14 E-309L Si G 23 12 L Si ER309LSi 10
BÖHLER FF-IG G 22 12 H ER309 (mod.) 11
Thermanit D G 22 12 H ER309 (mod.) 12
Avesta 316L-Si/SKR-Si G 19 12 3 L Si ER316LSi 13
BÖHLER EAS 4 M-IG (Si) G 19 12 3 L Si ER316LSi 14
Thermanit GE-316L Si G 19 12 3 L Si ER316LSi 15
Avesta 318-Si/SKNb-Si G 19 12 3 Nb Si - 16
BÖHLER ASN 5-IG (Si) G Z18 16 5 N L ER317L (mod.) 17
Thermanit A Si G 19 12 3 Nb Si ER318 (mod.) 18
BÖHLER SAS 2-IG (Si) G 19 9 Nb Si ER347Si 19
Thermanit H Si G 19 9 Nb Si ER347Si 20
BÖHLER CN 13/4-IG G 13 4 ER410NiMo (mod.) 21
Avesta 2205 G 22 9 3 N L ER2209 22
BÖHLER CN 22/9 N-IG G 22 9 3 NL ER2209 23
Thermanit 22/09 G 22 9 3 N L ER2209 24
Avesta LDX 2101 G 23 7 N L - 25
Avesta P5 G 23 12 2 L - 26
Avesta 2507/P100 G 25 9 4 N L - 27
Thermanit 25/09 CuT G 25 9 4 N L ER2594 28
BÖHLER FA-IG G 25 4 - 29
Thermanit L G 25 4 - 30
BÖHLER FFB-IG G 25 20 Mn ER310 (mod.) 31
BÖHLER SKWAM-IG G Z 17 Mo - 32
Thermanit 17/15 TT G Z 17 15 Mn W - 33
BÖHLER CAT 430L Cb-IG G Z 18 L Nb ER430 (mod.) 34
BÖHLER CAT 430L CbTi-IG G Z Cr 18 NbTi L ER430Nb (mod.) 35
Thermanit 439 Ti G Z 18 Ti L ER439 (mod.) 36
UTP A 2133 Mn G Z 21 33 Mn Nb - 37
UTP A 2535 Nb G Z 25 35 Zr - 38
Avesta P12 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 39
BÖHLER NiBAS 625-IG S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 40
Thermanit 625 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 41
UTP A 6222 Mo S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 42
BÖHLER NiBAS 70/20-IG S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 43
Thermanit Nicro 82 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 44
UTP A 068 HH S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 45
Thermanit 617 S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1 46
UTP A 6170 Co S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1 47
UTP A 776 S Ni 6276 (NiCr15Mo16Fe6W4) ERNiCrMo-4 48
Thermanit NiMo C 24 S Ni 6059 (NiCr23Mo16) ERNiCrMo-13 49
UTP A 759 S Ni 6059 (NiCr23Mo16) ER NiCrMo-13 50
UTP A 80 M S Ni 4060 (NiCu30Mn3Ti) ERNiCu-7 51
Thermanit 35/45 Nb S Ni Z (NiCr36Fe15Nb0,8) - 52
UTP A 3545 Nb G Z 35 45 Nb - 53
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Filler Metals Bestseller for Joining Applications

A  07- Solid Wire
high-alloyed

EN ISO 14343 AWS A5.9:
G 18 8 Mn ER307 (mod.)

weld with good mechanical properties.
Corrosion resistance:

1.4301/ASTM 304. 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
Avesta 307-Si is primarily used in dissimilar welding between stainless and mild steel or low-alloy 
steels.

C Si Mn Cr Ni Mo
0,08 0,8 6,8 19,0 8,0 0,1
Ferrite 0 FN

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 410 630 38 120 110

 

Operating data

Polarity = +
Shielding gas

2.

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

 S
ol
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BÖHLER A 7-I BÖHLER A 7 CN-I Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 18 8 Mn ER307 (mod.)

very good cavitation resistance, crack resistant, resistant to thermal shock, resistant to scaling up 
to +850 C, little tendency to sigma-phase embrittlement above +500 C. Cryogenic down to -110 C. 

Base materials
High-strength, unalloyed and alloyed structural and quenched and tempered steels among
themselves or among each other; unalloyed and alloyed steels with high-alloy Cr and CrNi
steels; heat-resistant steels up to +850 C; austenitic manganese steels together and with other 
steels; cryogenic plate and pipe steels together with cryogenic austenitic materials

C Si Mn Cr Ni
0,08 0,9 7,0 19,2 9,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 430 640 36 110

 

Operating data

Polarity = + shielding gas: 
2

Dimensions (mm)
0,8 1,0 1,2 1,6

TÜV-D (06632.), DB (43.014.13), DB (43.014.07), SEPROZ, VG 95132, CE, NAKS (Ø 0.8; 1.0 
mm), DNV (X), GL (4370S), (A 7 CN-IG: TÜV-D (00024.))

Similar Allo  Filler Metals

SMAW electrode: FOX A 7 / FOX A 7 CN* 
FOX A 7-A Flu  cored wire: A 7-MC, A 7-FD, 

A 7 PW-FD
GTAW solid wire: A 7-IG / A 7 CN-IG* SAW combination: A 7 CN-UP/BB 203

ro ct a e in er an
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 18 8 Mn ER307 (mod.)

Stainless. Resistant to scaling up to 850 C (1562 F). No adequate resistance against sulphureous 

with heat resistant Cr-steels/cast steel grades and heat resistant austenitic steels/cast steel grades. 

required in order to avoid brittle martensitic transition zones.
Base materials

and tempered, and armour steels, same parent metal or in combination; unalloyed and alloyed 
boiler or structural steels with high alloyed Cr and CrNi steels; heat resistant steels up to 850 C
(1562 F); austenitic high manganese steel with matching and other steels. Cryogenic sheet metals 
and pipe steels in combination with austenitic parent metals.

C Si Mn Cr Ni
0,08 0,8 7,0 19,0 9,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 370 600 35 100

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12,M13, 
M21

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications
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A  0 L- MVR- Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 9 L Si ER308LSi

and 1.4550/ASTM 347 in cases where the construction will be operating at temperatures below 
400 C. For higher temperatures a niobium stabilized consumable such as Avesta 347-Si/MVNb-Si 
is required.

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4301 1.4301 304 304S31 Z7 CN 18-09 2333
4307 1.4307 304L 304S11 Z3 CN 18-10 2352
4311 1.4311 304LN 304S61 Z3 CN 18-10 Az 2371
4541 1.4541 321 321S31 Z6 CNT 18-10 2337

C Si Mn Cr Ni
0,02 0,85 1,8 20,0 10,5
Ferrite 8 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 410 590 36 110 60

 

Operating data

Polarity = +
Shielding gas

2 2.

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

BÖHLER EA  -I  Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 9 L Si ER308LSi

-

Base materials
1.4306 X2CrNi19-11, 1.4301 X5CrNi18-10, 1.4311 X2CrNiN18-10, 1.4312 GX10CrNi18-8, 1.4541 
X6CrNiTi18-10, 1.4546 X5CrNiNb18-10, 1.4550 X6CrNiNb18-10 AISI 304, 304L, 304LN, 302, 321, 
347, ASTM A157 Gr. C9, A320 Gr. B8C or D

C Si Mn Cr Ni
0,8 1,7 20,0 10,2

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 390 540 38 110

 

Operating data

Polarity = + shielding gases:
2

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (03159.), DB (43.014.09), DNV (308L), GL (4550S), SEPROZ, CE

Similar Allo  Filler Metals

SMAW electrode: FOX EAS 2
FOX EAS 2-A Flu  cored wire:

EAS 2-FD
EAS 2-MC
EAS 2 PW-FD (LF)

SAW combination: EAS 2-UP/BB 202
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Filler Metals Bestseller for Joining Applications
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Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 9 L Si ER308LSi

Stainless; resistant to intercrystalline corrosion and wet corrosion up to 350 C (662 F). Corrosi-
on-resistant similar to matching low-carbon and stabilized austenitic 18/8 CrNi(N) steels/cast

matching/similar austenitic CrNi(N) steels/cast steel grades.
Base materials

-
NiNb18-10 AISI 304, 304L, 304LN, 302, 321, 347; ASTM A157 Gr. C9, A320 Gr. B8C or D.

C Si Mn Cr Ni
0,02 0,9 1,7 20,0 10,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -196°C:
untreated 350 570 35 75 35

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M11, 
M12, M13

Dimensions (mm)
0,8 1,0 1,2 1,6



8

Filler Metals Bestseller for Joining Applications

A  09L- Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 23 12 L Si ER309LSi

or 347.

-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

non-molybdenum-alloyed stainless and carbon steels.

C Si Mn Cr Ni
0,02 0,8 1,8 23,2 13,8
Ferrite 9 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 400 600 32 110 100

 

Operating data

Polarity = +
Shielding gas

2 2.

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications
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BÖHLER CN -I Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 23 12 L ER309L

-

Base materials

C Si Mn Cr Ni
0,5 1,7 23,5 13,2

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -80°C:
untreated 420 570 32 90

 

Operating data

Polarity = +

shielding gases: 
2 

2
Preheating and subsequent heat treatment 
depend on the base material being used.

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (4698.), DB (43.014.18), DNV (309L), GL (4332S), SEPROZ, CE

Similar Allo  Filler Metals

SMAW electrode: FOX CN 23/12-A
FOX CN 23/12 Mo-A

Flu  cored wire:

CN 23/12-MC
CN 23/12-FD
CN 23/12 PW-FD
CN 23/12 Mo-FD
CN 23/12 Mo PW-FD

GTAW rod: CN 23/12-UP/BB 202

SAW combination: CN 23/12-UP/BB 202
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 23 12 L Si ER309LSi

unalloyed/low-alloy steels/cast steel grades or stainless heat resistant Cr steels/cast steel grades 

Base materials

365, 366, 20MnMoNi5-5 and G18NiMoCr3-7.

C Si Mn Cr Ni
0,03 0,9 2,0 24,0 13,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 400 550 30 55

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
0,8 1,0 1,2

GL (4332 S) CBW (ER309LSi)



11

Filler Metals Bestseller for Joining Applications
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BÖHLER FF-I Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 22 12 H ER309 (mod.)

-
ruction, the petrochemical industry and the ceramic industry. Austenitic weld metal containing

exposed to gases containing sulphur must be carried out using BÖHLER FOX FA or BÖHLER

Base materials

1.4713 X10CrAlSi7, 1.4724 X10CrAlSi13, 1.4742 X10CrAlSi18, 1.4710 GX30CrSi7, 1.4740 
GX40CrSi17 AISI 305, ASTM A297HF

C Si Mn Cr Ni
0.1 1,1 1,6 22,5 11,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 480 620 34 110

 

Operating data

Polarity = +
shielding gas: 

2
Preheating and interpass temperature accor-
ding to the base material and its thickness.

Dimensions (mm)
1,0 1,2

TÜV-A (26), SEPROZ

Similar Allo  Filler Metals

SMAW electrode: FOX FF
FOX FF-A GTAW rod: FF-IG
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 22 12 H ER309(mod.)

similar heat resistant steels/cast steel grades.
Base materials

C Si Mn Cr Ni
0,11 1,2 1,2 22,0 11,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 350 550 30 70

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M13

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications
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A  6L- KR- Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 12 3 L Si ER316LSi

consumable such as Avesta 318-Si/SKNb-Si should be used.

Excellent resistance to general, pitting and intergranular corrosion in chloride containing environ-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 Z7 CND 18-12-03 2343
4432 1.4432 316L 316S13 Z3 CND 17-12-03 2353
4429 1.4429 S31653 316S63 Z3 CND 17-12 Az 2375
4571 1.4571 316Ti 320S31 Z6 CNDT 17-12 2350

C Si Mn Cr Ni Mo
0,02 0,85 1,7 18,5 12,2 2,6
Ferrite 6 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 410 590 35 110 55

 

Operating data

Polarity = +
Shielding gas

Dimensions (mm)
0,8 1,0 1,2 1,6



14

Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 12 3 L Si ER316LSi

textile and cellulose industry, dye works, beverage production, synthetic resin plants and many 

Base materials
1.4401 X5CrNiMo17-12-2, 1.4404 X2CrNiMo17-12-2, 1.4435 X2CrNiMo18-14-3, 1.4436 X3CrNi-
Mo17-13-3, 1.4571 X6CrNiMoTi17-12-2, 1.4580 X6CrNiMoNb17-12-2, 1.4583 X10CrNiMoNb18-12, 
1.4409 GX2CrNiMo19-11-2 UNS S31603, S31653; AISI 316L, 316Ti, 316Cb

C Si Mn Cr Ni Mo
0,8 1,7 18,4 12,4 2,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 430 580 38 120

 

Operating data

Polarity = + shielding gases:

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (03233.), DB (43.014.11), DNV (316L), GL (4429S), Statoil, SEPROZ, CE

Similar Allo  Filler Metals

SMAW electrode:

FOX EAS 4 M
FOX EAS 4 M (LF)
FOX EAS 4 M-A
FOX EAS 4 M-VD

Flu  cored wire:

EAS 4 M-MC
EAS 4 M-FD
EAS 4 PW-FD
EAS 4 PW-FD (LF)

GTAW rod: EAS 4 M-IG SAW combination: EAS 4 M-UP/BB 202
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Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 12 3 L Si ER316LSi

Stainless; resistant to intercrystalline corrosion and wet corrosion up to 400 C (752 F). Corrosi-
on-resistance similar to matching low-carbon and stabilized austenitic 18/8 CrNiMo steels/cast steel

CrNi(N) and CrNiMo(N) steels and cast steel grades.
Base materials

C Si Mn Cr Mo Ni
0,02 0,8 1,7 18,8 2,8 12,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 380 560 35 70

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
0,8 1,0 1,2 1,6

(4429S) DNV
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Filler Metals Bestseller for Joining Applications

A  - KN - Solid Wire
high-alloyed

EN ISO 14343-A:
G 19 12 3 Nb Si

such as 1.4571/ASTM 316Ti and similar, providing improved high temperature properties, e.g. 
creep resistance, compared to low-carbon non-stabilised materials. 318-Si/SKNb-Si shows better 

applications with service temperatures above 400 C. A stabilised weldment has improved high 
temperature properties, e.g. creep resistance, compared to low-carbon non-stabilised grades.

Corresponding to 1.4571/ASTM 316Ti, i.e. good resistance to general, pitting and intergranular 
corrosion. 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4571 1.4571 316Ti 320S31 Z6 CNDT 17-12 2350

C Si Mn Cr Ni Mo Nb
0,04 0,85 1,3 19,0 12,0 2,6 12xC
Ferrite 10 FN; WRC-92 7 FN; WRC- 92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 440 625 35 110 90

 

Operating data

Polarity = +

Shielding gas

Dimensions (mm)
0,8 1,0 1,2
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Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G Z18 16 5 N L ER317L (mod.)

The weld metal has distinct chemical resistance to stress corrosion cracking and to intergranular 
corrosion, and is highly resistant to pitting (PREN 35). Resists intergranular corrosion up to an 

Base materials
1.4436 X3CrNiMo17-13-3, 1.4439 X2CrNiMoN17-13-5, 1.4429 X2CrNiMoN17-13-3, 1.4438 X2Cr-
NiMo18-15-4, 1.4583 X10CrNiMoNb18-12
AISI 316Cb, 316 LN, 317LN, 317L, UNS S31726

C Si Mn Cr Ni Mo N PREN FN
0,02 0,4 5,5 19,0 17,2 4,3 0,16 37,1

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 430 650 35 110

 

Operating data

Polarity = +
shielding gases:

Dimensions (mm)
1,0 1,2

TÜV-D (04139.), DNV (X), GL (4439S), CE

Similar Allo  Filler Metals

SMAW electrode: FOX ASN 5
FOX ASN 5-A Flu  cored wire: E317L-FD*

E317L PW-FD*

GTAW rod: ASN 5-IG SAW combination: ASN 5-UP/BB 203

* onl  for similar-allo  base materials, not full  austenitic



18

Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 12 3 Nb Si ER318(mod.)

Stainless; resistant to intercrystalline corrosion and wet corrosion up to 400 C (752 F). Corrosi-

and cast steel grades.
Base materials

C Si Mn Cr Mo Ni Nb
0,05 0,8 1,5 19,0 2,8 12,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 390 600 30 70

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
0,8 1,0 1,2 1,6
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BÖHLER A  -I  Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 9 Nb Si ER347Si

apparatus and containers, the chemical, pharmaceutical and cellulose industries, and many more. 

Base materials
1.4550 X6CrNiNb18-10, 1.4541 X6CrNiTi18-10, 1.4552 GX5CrNiNb19-11, 1.4301 X5CrNi18-10, 
1.4312 GX10CrNi18-8, 1.4546 X5CrNiNb18-10, 1.4311 X2CrNiN18-10, 1.4306 X2CrNi19-11
AISI 347, 321, 302, 304, 304L, 304LN, ASTM A296 Gr. CF 8 C, A157 Gr. C9, A320 Gr. B8C or D

C Si Mn Cr Ni Nb
0,8 1,3 19,4 9,7 +

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 460 630 33 110

 

Operating data

Polarity = + Shielding gases:

Dimensions (mm)
0,8 1,0 1,2

TÜV-D (00025.), GL (4550S), LTSS, SEPROZ, NAKS, CE

Similar Allo  Filler Metals

SMAW electrode: FOX SAS 2
FOX SAS 2-A Flu  cored wire: SAS 2-FD

SAS 2 PW-FD

GTAW rod: SAS 2-IG SAW combination: SAS 2-UP/BB 202
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 19 9 Nb Si ER347Si

Stainless; resistant to intercrystalline corrosion and wet corrosion up to 400 C (752 F). Corrosi-

steels and cast steel grades.
Base materials

VdTÜV-Merkblatt 1000; AISI 347, 321, 302, 304, 304L, 304LN; ASTM A296 Gr. CF 8C; A157 Gr. 
C9; A320 Gr. B8C or D

C Si Mn Cr Ni Nb
0,06 0,8 1,5 19,5 9,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 400 570 30 65

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
0,8 1,0 1,2
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Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 13 4 ER410NiMo (mod.)

behaviour.
Base materials
1.4317 GX4CrNi13-4, 1.4313 X3CrNiMo13-4, 1.4407 GX5CrNiMo13-4, 1.4414 GX4CrNiMo13-4
ACI Gr. CA6NM

C Si Mn Cr Ni Mo
0.01 0,65 0,7 12,2 4,8 0,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C:
untreated 950 1210 12 36
annealed* 760 890 17 80

2 

Operating data

Polarity = +

shielding gases:
2

parts 100-160 C. Heat input max. 15 kJ/cm. Tempering at 
580-620 C.

Dimensions (mm)
1,2

TÜV-D (04110.), SEPROZ, CE

Similar Allo  Filler Metals

SMAW electrode: FOX CN 13/4
FOX CN 13/4 SUPRA Flu  cored wire: CN 13/4-MC

CN 13/4-MC (F)

GTAW solid wire: CN 13/4-IG SAW combination: CN 13/4-UP/BB 203
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 22 9 3 N L ER2209

Corrosion resistance
Very good resistance to pitting and stress corrosion cracking in chloride containing environments. 
PREN 35. Meets the corrosion test requirements per ASTM G48 Methods A, B and E (22 C). 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2205 1.4462 S32205 318S13 Z3 CND 22-05 Az 2377

C Si Mn Cr Ni Mo N
0,02 0,5 1,6 22,8 8,5 3,1 0,17
Ferrite 50 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -50°C:
untreated 560 780 30 150 100

 

Operating data

Polarity = +

Dimensions (mm)
0,8 1,0 1,2 1,6
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BÖHLER CN 9 N-I Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 22 9 3 N L ER2209

exceptionally resistant to stress corrosion cracking and to pitting (ASTM G48 / Method A). The 

back purging. Ferrite content 30-60 FN (WRC). The solid wire electrode has outstanding sliding and 

Base materials

1.4462 X2CrNiMoN22-5-3, 1.4362 X2CrNiN23-4, 1.4462 X2CrNiMoN22-5-3 with 1.4583 X10CrNi-
MoNb18-12, 1.4462 X2CrNiMoN22-5-3 with P235GH/ P265GH, S255N, P295GH, S355N, 16Mo3
UNS S31803, S32205

C Si Mn Cr Ni Mo N PREN

0,4 1,7 22,5 8,8 3,2 0,15

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 660 830 28 85

 

Operating data

Polarity = +

shielding gases:
2

2
Preheating and subsequent heat treatment are not 

-

+150 C.
Dimensions (mm)
1,0 1,2

TÜV-D (04483.), DB (43.014.26), DNV (X), GL (4462S), Statoil, SEPROZ, CE

Similar Allo  Filler Metals

SMAW electrode: FOX CN 22/9 N-B
FOX CN 22/9 N Flu  cored wire: CN 22/9 N-FD

CN 22/9 PW-FD
GTAW solid wire: CN 22/9 N-IG SAW combination: CN 22/9 N-UP/BB 202
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 22 9 3 N L ER2209

(482 F). Good resistance to stress corrosion cracking in chlorine- and hydrogen sulphide-bearing

Base materials

UNS S31803, S32205

C Si Mn Cr Mo Ni N
0,025 0,5 1,6 23,0 3,0 9,0 0,14

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 510 700 25 70

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
0,8 1,0 1,2 1,6
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Solid Wire
high-alloyed

EN ISO 14343-A:
G 23 7 N L

Good resistance to general corrosion. Better resistance to pitting, crevice corrosion and stress 
corrosion cracking than 1.4301/AISI 304
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
LDX 2101 1.4162 S32101 - - -

C Si Mn Cr Ni Mo N
0,02 0,5 0,8 23,2 7,3 0,5 0,14
Ferrite 45 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 520 710 32 150 110

 

Operating data

Polarity = +

Shielding gas

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A:
G 23 12 2 L

-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

molybdenum-alloyed stainless and carbon steels.

C Si Mn Cr Ni Mo
0,015 0,35 1,4 21,5 15,0 2,6
Ferrite 8 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
untreated 390 610 31 75 60

 

Operating data

Polarity = +
Shielding gas

Dimensions (mm)
0,8 1,0 1,2 1,6
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Solid Wire
high-alloyed

EN ISO 14343-A:
G 25 9 4 N L

Very good resistance to pitting and stress corrosion cracking in chloride containing environments. 
PREN 41.5. Meets the corrosion test requirements per ASTM G48 Methods A, B and E (40 C). 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2507 1.4410 S32750 - Z3 CND 25-06 Az 2328

C Si Mn Cr Ni Mo N
0,015 0,35 0,5 25,0 9,5 3,9 0,25
Ferrite 50 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -50°C:
untreated 600 830 27 140 100

 

Operating data

Polarity = +

Shielding gas
1. Ar

some porosity.

Dimensions (mm)
0,8 1,0 1,2 1,6
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Filler Metals Bestseller for Joining Applications

GMAW Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 25 9 4 N L ER2594

(48 F). Very good resistance to pitting corrosion and stress corrosion cracking due to the high 

Base materials

1.4517 - GX3CrNiMoCuN25-6-3-3

C Si Mn Cr Mo Ni N Cu W
0,02 0,3 1,5 25,5 3,7 9,5 0,22 0,8 0,6

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -46°C:
untreated 650 750 25 80 50

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
1,0 1,2
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BÖHLER FA-I Solid Wire
high-alloyed

EN ISO 14343-A:
G 25 4

steels. Ferritic-austenitic weld metal. Due to the low Ni content it is particularly recommended
when there will be exposure to oxidising or reducing combustion gases containing sulphur.
Resistant to scaling up to +1100 C.
Base materials

1.4821 X15CrNiSi25-4, 1.4823 GX40CrNiSi27-4

1.4713 X10CrAlSi7, 1.4724 X10CrAlSi13, 1.4742 X10CrAlSi18, 1.4762 X10CrAlSi25,
1.4710 GX30CrSi7, 1.4740 GX40CrSi17
AISI 327, ASTM A297HC

C Si Mn Cr Ni
0,07 0,8 1,2 25,7 4,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 520 690 20 50

 

Operating data

Polarity = + Shielding gas

Dimensions (mm)
1,0 1,2

SMAW electrode: FOX FA GTAW rod: FA-IG
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A:
G 25 4

grades. Should parent metal be susceptible to embrittlement interpass temperature
must not be allowed to rise above 300 C (572 F). Resistant to scaling in air and oxidizing 
combustion gases up to 1150 C (2102 F). Good resistance in sulphureous combustion gases at 
elevated temperatures. For matching and similar heat resistant steels/cast steel grades.
Base materials

C Si Mn Cr Ni
0,06 0,8 0,8 26,0 5,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Hardness
HB30

MPa MPa %
untreated 500 650 20 180

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
1,2 1,6
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BÖHLER FFB-I Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G 25 20 Mn ER310 (mod.)

annealing shops, hardening shops, steam boiler construction, the petrochemical industry and

contain nitrogen or are low in oxygen. Joint welding on heat resistant Cr-Si-Al steels that
are exposed to gases containing sulphur must be carried out using BÖHLER FOX FA or

Base materials
austenitic
1.4841 X15CrNiSi25-21, 1.4845 X8CrNi25-21, 1.4828 X15CrNiSi20-12,
1.4840 GX15CrNi25-20, 1.4846 X40CrNi25-21, 1.4826 GX40CrNiSi22-10

1.4713 X10CrAlSi7, 1.4724 X10CrAlSi13, 1.4742 X10CrAlSi18, 1.4762 X10CrAlSi25,
1.4710 GX30CrSi7, 1.4740 GX40CrSi17
AISI 305, 310, 314, ASTM A297 HF, A297 HJ

C Si Mn Cr Ni
0,13 0,9 3,2 24,6 20,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 400 620 38 95

 

Operating data

Polarity = + Shielding gas

Dimensions (mm)
0,8 1,0 1,2

Approvals
SEPRO

SMAW electrode: FOX FFB
FOX FFB-A GTAW rod: FFB-IG
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BÖHLER K AM-I Solid Wire
high-alloyed

EN ISO 14343-A:
G Z17 Mo

Resistant to sea water and to scaling up to +900 C. The weld metal is usually still machinable,

cover pass.
Base materials

C Si Mn Cr Mo Ni
0,65 0,55 17,0 1,1 0,4

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) Brinell-hardness HB:

MPa MPa %
untreated 350
annealed* 200

2 

Operating data

Polarity = +
Shielding gas

Dimensions (mm)
1,2 1,6

Approvals
KTA 1408.1 (08044.), DB (20.014.19), SEPRO , CE

SMAW electrode: FOX SKWA
FOX SKWAM GTAW rod: KWA-IG

SKWA-IG
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Solid Wire
high-alloyed

EN ISO 14343-A:
GZ 17 15 Mn W

applications with cryogenic austenitic CrNi(N) steels/cast steel grades and cryogenic Ni steels 

Base materials

C Si Mn Cr Ni W
0,2 0,4 10,5 17,5 14,0 3,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -196°C:
untreated 430 600 30 80 50

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, 
M13, M21

Dimensions (mm)
1,2

Approvals
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Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G Z18 L Nb ER430 (mod.)

Base materials
1.4511 X3CrNb17, 1.4016 X6Cr17 AISI 430

C Si Mn Cr Nb
0,02 0,5 0,5 18,0 12xC

Brinell-hardness HB:

untreated 150
annealed 130

 

Operating data

Polarity = +
Shielding gas

Dimensions (mm)
1,0
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Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
G ZCr 18 NbTi L ER430Nb (mod.)

grains. Resistant to scaling up to +900 C.

Base materials
1.4509 X2CrTiNb18, 1.4016 X6Cr17, 1.4511 X3CrNb17 AISI 430, AISI 441

C Si Mn Cr Nb Ti
0.02 0,5 0,5 18,0 12xC 0,4

Brinell-hardness HB:

untreated 150
annealed 130

 

Operating data

Polarity = +
Shielding gas

Dimensions (mm)
1,0 1,2
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Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
GZ 18 Ti L ER439(mod.)

matching steels. Exhaust systems.
Base materials

C Si Mn Cr Ti
0,8 0,8 18,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) Brinell-hardness HB:

MPa MPa % HB30
AW
800 C/1 h 280 430 20

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
1,0 1,2
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Solid Wire
high-alloyed

EN ISO 14343-A:
GZ 21 33 Mn Nb

similar nature, such as

1.4859
1.4876
1.4958
1.4959

G X 10 NiCrNb 32 20
    X 10 NiCrAlTi 32 21
    X 5 NiCrAlTi 31 20
    X 8 NiCrAlTI 31 21

UNS N08800
UNS N08810
UNS N08811

operation temperatures up to 1050  C in dependence with the atmosphere.

Scale resistant up to 1050 C. Good resistance to carburising atmosphere.

Clean the weld area thoroughly. Low heat input. Max. interpass temperature 150 C.

C Si Mn Cr Ni Nb Fe
0,12 0,3 4,5 21,0 33,0 1,2 balance

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 400 600 20 70

 

Operating data

Polarity = + Shielding gas I1

Dimensions (mm)
0,8 1,0 1,2

Approvals
T V (No. 10451)
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Solid Wire
high-alloyed

EN ISO 14343-A:
GZ 25 35 Zr

1.4852
1.4857

The weld deposit is applicable in a low sulphur, carbon enriching atmosphere up to 1150  C, such 

possible and interpass temperature at max. 150  C.

C Si Mn Cr Ni Nb Ti Zr Fe
0,4 1,0 1,7 25,5 35,5 1,2 + + balance

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa %
untreated  480  680  8

 

Operating data

Polarity = + Shielding gas I1

Dimensions (mm)
1,0 1,2
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A  P Solid Wire
high-alloyed

EN ISO 14343-A: AWS A5.14
S NiCr22Mo9Nb ERNiCrMo-3

C Si Mn Cr Ni Mo Nb Fe
0,01 0,2 0,1 22,0 balance 9,0 3,5 1.0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C -40°C -196°C
untreated 460 740 41 150 140 130

 

Operating data

Polarity = + 2

Dimensions (mm) Amperage (A)
0,8 90 - 130
1,0 185 - 215
1,2 200 - 250
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 18274: AWS A5.14:
S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3

-
-

meet the highest quality requirements.
Base materials
2.4856 NiCr22Mo9Nb, 2.4858 NiCr21Mo, 2.4816 NiCr15Fe, 1.4583 X10CrNiMoNb18-12,
1.4876 X10NiCrAlTi32-21, 1.4529 X1NiCrMoCuN25-20-7, X2CrNiMoCuN20-18-6,

such as P265GH, P285NH, P295GH, S355N, 16Mo3,

C Si Mn Cr Ni Mo Nb Fe Ti
0,1 0,1 22,0 bal 9,0 3,6 +

 

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C -196°C
untreated 510 780 40 130 80
Operating data

Polarity = +

Shielding gases:

2)
2 2

The pulsed arc technique with argon or argon-helium mixtures is 

Dimensions (mm)
1,6 2,0 2,4

Approvals
T V-D (04323.), Statoil, SEPRO , CE (NiCr 625-IG A: T V-D (09404.), DB (43.014.25), CE

SMAW electrode: FOX NIBAS 625 GTAW rod: NIBAS 625-IG
NiCr 625-IG A*

Flu  cored wire: NIBAS 625 PW-FD SAW combination: NIBAS 625-UP/BB 444
* Product name in German
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Filler Metals Bestseller for Joining Applications

 S
ol

id
 

ire

Solid Wire
high-alloyed

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

-
on resistant nickel-base alloys, e. g.

X1 NiCrMoCuN25206
X1 NiCrMoCuN25205
     NiCr21Mo
     NiCr22Mo9Nb

1.4529
1.4539
2.4858
2.4856

UNS N08926
UNS N08904
UNS N08825
UNS N06625

seawater.

corrosion resistance, resistance to stress and hot cracking. It is highly resistant and tough even at 

elements Mo and Nb in the NiCr-matrix. The weld metal is highly resistant to oxidation and is 
almost immune to stress corrosion cracking. It resists intergranular penetration without having been 
heat-treated.

interpass temperature should not exceed 150 C. Linear energy input  12 kJ/cm

C Si Cr Mo Ni Nb Fe
 0,02  0,2 22,0 9,0 balance 3,5 1,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C -196°C
untreated  460  740  30  100  85

 

Operating data

Polarity = + Shielding gas Z-ArHeHC-30/2/0,05

Dimensions (mm)
0,8 1,0 1,2 1,6

Approvals
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Filler Metals Bestseller for Joining Applications

BÖHLER NIBA  70 0-I N C  70 N -I  A Solid Wire
high-alloyed

EN ISO 18274: AWS A5.14:
S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3

-

and the weld metal meet the highest quality requirements.
Base materials
2.4816 NiCr15Fe, 2.4817 LC-NiCr15Fe, Alloy 600, Alloy 600 L Nickel and nickel alloys, low-tempe-

Alloy 800 (H) material.

C Si Mn Cr Ni Ti Nb Fe
0.02 0,1 3,1 20.5 bal + 2,6

Heat 
Treatment

Yield strength 
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C -196°C
untreated 420 680 40 160 80
Operating data

Polarity = -

Shielding gas

2)
2 2

The pulsed arc technique with argon or argon-helium mixtures is 

Dimensions (mm)
0,8 1,0 1,2

Approvals
T V-D (04327.), Statoil, NAKS, SEPRO , CE (NiCr 70 Nb-IG A: T V-D (09402.), CE)

SMAW electrode: FOX NIBAS 70/20 GMAW solid wire: NIBAS 70/20-IG
NiCr 70 Nb-IG A*

Flu  cored wire: NIBAS 70/20-FD
NIBAS 70/20 Mn-FD SAW combination: NIBAS 70/20-UP/BB 444

* Product Name German
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Filler Metals Bestseller for Joining Applications
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Solid Wire
high-alloyed

EN ISO 18274: AWS A5.14:
S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3

Nickel based alloy; heat resistant; high temperature resistant. Cold toughness at subzero tempe-

CrNi steels/cast steel grades and Ni-base alloys. Temperature limits: 500 C (932 F) in sulphureous 

(1832 F).
Base materials
1.4876 - Alloy 800 - UNS N08800 - X10NiCrAlTi32-20, 1.4877 - X5NiCrCeNb32-27, 1.4958 - Alloy 
800 H - UNS N08810 - X5NiCrAlTi31-20, 2.4816 - Alloy 600 - UNS N06600 - NiCr15Fe, 2.4817 - 
Alloy 600 L - UNS N06600 - LC-NiCr15Fe, 2.4858 - Alloy 825 - UNS N08825 - NiCr21Mo, 2.4851 

C Si Mn Cr Ni Nb Fe
0,02 0,2 2,8 19,5  67 2,5  2,0

Heat 
Treatment

Yield strength 
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 380 620 35 90

Operating data

Polarity = + Shielding gas (EN ISO 14175) I1

Dimensions (mm)
0,8 1,0 1,2 1,6

Approvals
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Filler Metals Bestseller for Joining Applications

UTP A 06  HH Solid Wire
high-alloyed

EN ISO 18274 AWS A5.14
S Ni 6082 (NiCr20Mn3Nb) ER NiCr-3

2.4816
2.4817
1.4876
1.6907

NiCr15Fe
          LC- NiCr15Fe
X10   NiCrAlTi 32 20
X3     CrNiN 18 10

UNS N06600
UNS N10665
UNS N08800

installations with working temperatures up to 900  C.

The welding deposit is hot cracking resistant and does not tend to embrittlement.

Clean weld area thoroughly. Keep heat input as low as possible and interpass temperature at 
approx. 150  C.

C Si Mn Cr Ni Nb Fe
 0,02  0,2 3,0 20,0 balance 2,7 0,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C -196°C
untreated  420 680 40 160 80

 

Operating data

Polarity = + Z-ArHeHC-30/2/0,05

Dimensions (mm)
0,8 1,0 1,2 1,6

Approvals
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Filler Metals Bestseller for Joining Applications
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Solid Wire
high-alloyed

EN ISO 18274: AWS A5.14:
S Ni 6617 (NiCr22Co12Mo9) ERNiCrCoMo-1

Resistant to scaling up to 1100 C (2012 F), high temperature resistant up to 1000 C (1832 F). 

Base materials
1.4876 - Alloy 800 - UNS N08800 - X10NiCrAlTi32-20, 1.4958 - Alloy 800 H - UNS N08810 - 
X5NiCrAlTi31-20, 1.4859 - UNS N08151 - GX10NiCrNb32-20, 2.4851 - Alloy 601 - UNS N06601 
- NiCr23Fe, 2.4663 - Alloy 617 - UNS 06617 - NiCr23Co12Mo

C Si Mn Cr Mo Ni Co Al Ti Fe
0,05 0,1 0,1 21,5 9,0 Rest 11,0 1,3 0,5 1,0

Heat 
Treatment

Yield strength 
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 400 700 40 100

Operating data

Polarity = + Shielding gas (EN ISO 14175) I1, M12
2

Dimensions (mm)
1,0 1,2

Approvals
-
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 18274 AWS A5.14
S Ni 6617 (NiCr22Co12Mo9) ER NiCrCoMo-1

1.4958
1.4959
2.4663

X5NiCrAlTi 31 20
X8NiCrAlTi 32 21
NiCr23Co12Mo

UNS N08810
UNS N08811
UNS N06617

Scale-resistant at temperatures up to 1100  C in oxidizing resp. carburizing atmospheres, e. g. gas 
turbines, ethylene production plants.

150  C.

C Si Cr Mo Ni Co Ti AI Fe
0,06  0,3 22,0 8,5 balance 11,5 0,4 1,0 1,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated  450  750  30  120

 

Operating data

Polarity = + I1, Z-ArHeHC-30/2/0,05

Dimensions (mm)
0,8 1,0 1,2 1,6

Approvals
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Filler Metals Bestseller for Joining Applications
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UTP A 776 Solid Wire
high-alloyed

EN ISO 18274 AWS A5.14
S Ni 6276 (NiCr15Mo16Fe6W4) ER NiCrMo-4

2.4819 NiMo16Cr15W UNS N10276

-

tools, punches, etc. which operate at high temperature.

Excellent resistance against sulphuric acids at high chloride concentrations.

To avoid intermetallic precipitations, stick electrodes should be welded with lowest possible heat 
input and interpass temperature.

C Si Cr Mo Ni V W Fe
 0,01 0,07 16,0 16,0 balance 0,2 3,5 6,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room termperature
untreated  450  750  30  90

 

Operating data

Polarity = + R1 Z-ArHeHC-30/2/0,05

Dimensions (mm)
0,8 1,0 1,2

Approvals
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 18274: AWS A5.14:
S Ni 6059 (NiCr23Mo16) ERNiCrMo-13

Nickel based alloy. High corrosion resistance in reducing and, above all, in oxidzing environments. 

Base materials

C Si Mn Cr Mo Ni Fe
0,01 0,10  0,5 23,0 16,0 balance  1,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 420 700 40 60

 

Operating data

Polarity = +, pulsed arc Shielding gas (DIN EN ISO 14175) I1;
Z - ArHeHC - 30/2/ 0,1

Dimensions (mm)
1,0 1,2 1,6

Approvals
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Solid Wire
high-alloyed

EN ISO 18274 AWS A5.14
S Ni 6059 (NiCr23Mo16) ER NiCrMo-13

2.4602
2.4605
2.4610
2.4819

NiCr21Mo14W
NiCr23Mo16Al
NiMo16Cr16Ti
NiMo16Cr15W

UNS N06022
UNS N06059
UNS N06455
UNS N10276

Good corrosion resistance against acetic acid and acetic hydride, hot contaminated sulphuric and 
phosphoric acids and other contaminated oxidising mineral acids. Intermetallic precipitation will be 
largely avoided.

interpass temperature should not exceed 150 C. Linear energy input  12 kJ/cm

C Si Cr Mo Ni Fe
 0,01 0,1 22,5 15,5 balance 1,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated  450  720  35  100

 

Operating data

Polarity = + Z-ArHeHC-30/2/0,05

Dimensions (mm)
0,8 1,0 1,2 1,6

Approvals
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Filler Metals Bestseller for Joining Applications

UTP A 0 M Solid Wire
high-alloyed

EN ISO 18274 AWS A5.14
S Ni 4060 (NiCu30Mn3Ti) ER NiCu-7

steel to nickel-copper alloys. These materials are employed in high-grade apparatus construction, 

to non-oxidising mineral acids, alkali and salt solutions.

Clean the weld area thoroughly to avoid porosity. Opening groove angle about 70 . Weld stringer 
beads.

C Si Mn Cu Ni Ti Fe
 0.02 0,3 3,2 29,0 balance 2,4 1,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated  300  450  30  80

 

Operating data

Polarity = + I1, Z-ArHeHC-30/2/0,05

Dimensions (mm)
0,8 1,0 1,2

Approvals
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Filler Metals Bestseller for Joining Applications
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Solid Wire
high-alloyed

EN ISO 18274:
S Ni Z (NiCr36Fe15Nb0,8)

heat resistant cast steel grades
Base materials
GX45NiCrNbSiTi45-35

C Si Mn Cr Ni Nb
0,42 1,5 1,0 35,0 45,5 0,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 245 450 6 -

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M12, M13

Dimensions (mm)
1,2
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Filler Metals Bestseller for Joining Applications

Solid Wire
high-alloyed

EN ISO 14343-A
GZ 35 45 Nb

C Si Mn Cr Ni Nb Ti Zr Fe
0,45 1,5 0,8 35,0 45,0 1,0 0,1 0,05 balance

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated 450 650 8 -

 

Operating data

Polarity = + Shielding gas (EN ISO 14175) I1

Dimensions (mm)
1,2



Product name EN ISO AWS Page
BÖHLER EMS 2 + BB 24 S 38 6 FB S2 F7A8-EM12K (F6P6-EM12K) 2
Union S 2 S2 EM12 3
Union S 2 Si S2Si EM12K 4
Union S 3 S3 EH10K 5
Union S 3 Si S3Si EH12K 6
BÖHLER EMS 2 Mo + BB 24 S 46 4 FB S2Mo F8A4-EA2-A2/F8P0-EA2-A2 7
Union S 2 Mo S2Mo EA2 8
Union S 3 Mo S3Mo EA4 9
Union S 2 NiMo 1 SZ2Ni1Mo ENi1 10
BÖHLER 3 NiMo 1-UP + BB 24 S 55 4 FB S3Ni1Mo F9A4-EF3-F3 11
Union S 3 NiMo 1 S3Ni1Mo EF3 12
Union S 3 NiMo S3Ni1,5Mo EG EF1 (mod.) 13
Union S 3 NiMoCr SZ3Ni2,5CrMo EG EF6 (mod.) 14
BÖHLER 3 NiCrMo 2,5-UP + BB 24 S 69 6 FB S3Ni2,5CrMo F11A8-EM4 (mod.)-M4H4 15
BÖHLER EMS 2 CrMo + BB 24 S S CrMo1 FB F8P2-EB2-B2 16
Union S 2 CrMo S CrMo1 EB2R 17
Union S 1 CrMo 2 S CrMo2 EB3R 18
BÖHLER CM 2-UP + BB 418 TT S S CrMo2 FB F8P2-EB3-B3 19
BÖHLER C 9 MV-UP + BB 910 S S CrMo91 FB EB9 20
Thermanit MTS 3 S CrMo91 EB9 21
Union S P 24 S Z CrMo2VNb EG 22
Union S 1 CrMo 2 V S ZCrMoV2 EG 23
Thermanit MTS 616 S ZCrMoWVNb 9 0,5 1,5 EG EB9(mod.) 24
BÖHLER Ni 2-UP + BB 24 S 46 6 FB S2Ni2 F8A8-ENi2-Ni2 25
Union S 2 Ni 2,5 S2Ni2 ENi2 26
Union S 2 Ni 3,5 S2Ni3 ENi3 27

Chapter 4.1 - SAW Wire (low-alloyed, unalloyed)
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Filler Metals Bestseller for Joining Applications

BÖHLER EM    BÖHLER BB 4 SAW Wire
unalloyed

EN ISO 14171-A: AWS A5.17:
S 38 6 FB S2 F7A8-EM12K (F6P6-EM12K)

The BÖHLER EMS 3 wire electrode is universally applicable in shipbuilding, steel construction

an almost neutral metallurgical behaviour. The weld metal demonstrates good toughness
properties down to -40 C. A good seam appearance and good wetting properties, together with

Base materials

P355N, P285NH-P420NH, P195TR1-P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NB-
L415NB, L245MBL415MB, GE200-GE240 ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, 
C; A 285 Gr. A, B, C; A 350 Gr. LF1; A 414 Gr. A, B, C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 
516 Gr. 55, 60, 65, 70; A 573 Gr. 58, 65, 70; A 588 Gr. A, B, C, K; A 633 Gr. C, D, E; A 662 Gr. B; A 
711 Gr. 1013; A 841 Gr. A, B, C; API 5 L Gr. B, X42, X52, X56, X60

C Si Mn
0,07 0,25 1,2

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -60°C:
untreated 440 520 30 185 170 90

 

Operating data

Polarity = ± 300-350 C, min. 2 h

Dimensions (mm)
2,0 2,5 3,0 4,0

SEPROZ, CE
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Filler Metals Bestseller for Joining Applications

SAW Wire
unalloyed

EN ISO 14171 AWS A5.17
S2 EM12

Base materials
ASTM A36 Gr. all; A106 Gr. A, B; A214; A242 Gr. 1-5; A266 Gr. 1, 2, 4; A283 Gr. A, B, C, D; A285 
Gr. A, B, C; A299 Gr. A, B; A328; A366; A515 Gr. 60, 65, 70; A516 Gr. 55; A556 Gr. B2A; A570 Gr. 
30, 33, 36, 40, 45; A572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 60; A668 Gr. A, B; A907 
Gr. 30, 33, 36, 40; A841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50;

C Si Mn
0,1 0,1 1,0

Flu : UV 420 TT, UV 421 TT, UV 418 TT, UV 306, UV 400.
 

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,5 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
unalloyed

EN ISO 14171 AWS A5.17
S2Si EM12K

L360 and unalloyed boiler tubes.
Base materials
-

C Si Mn
0,1 0,3 1,0

UV 306, UV 400, UV 421 TT, UV 418 TT
 

Operating data

Polarity = ±

Dimensions (mm)
2,5 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
unalloyed

EN ISO 14171 AWS A5.17
S3 EH10K

grained structural steels up to P355N, S355N.
Base materials
ASTM A36 Gr. all; A106 Gr. A, B; A214; A242 Gr. 1-5; A266 Gr. 1, 2, 4; A283 Gr. A, B, C, D; A285 
Gr. A, B, C; A299 Gr. A, B; A328; A366; A515 Gr. 60, 65, 70; A516 Gr. 55; A556 Gr. B2A; A570 Gr. 
30, 33, 36, 40, 45; A572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 60; A668 Gr. A, B; A907 
Gr. 30, 33, 36, 40; A841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50

C Si Mn
0,12 0,10 1,50

UV 420 TT, UV 421 TT, UV 418 TT, UV 306, UV 400
 

Operating data

Polarity = ±

Dimensions (mm)
3,0 4,0 5,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
unalloyed

EN ISO 14171 AWS A5.17
S3Si EH12K

Base materials
-

C Si Mn
0,10 0,30 1,70

UV 421 TT, UV 418 TT
 

Operating data

Polarity = ±

Dimensions (mm)
2,5 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO14171-A: AWS A5.23:
S 46 4 FB S2Mo F8A4-EA2-A2/F8P0-EA2-A2

-

Base materials

S275N-S460N, S275M-S460M, P235GH-P355GH, P355N, P285NH-P460NH, P195TR1-P265TR1, 
P195TR2-P265TR2, P195GH-P265GH, L245NB-L415NB, L450QB, L245MB-L450MB, GE200-
GE300 ASTM A 29 Gr. 1013, 1016; A 106 Gr. C; A, B; A 182 Gr. F1; A 234 Gr. WP1; A 283 Gr. B, C, 
D; A 335 Gr. P1; A 501 Gr. B; A 533 Gr. B, C; A 510 Gr. 1013; A 512 Gr. 1021, 1026; A 513 Gr. 1021, 
1026; A 516 Gr. 70; A 633 Gr. C; A 678 Gr. B; A 709 Gr. 36, 50; A 711 Gr. 1013; API 5 L B, X42, X52, 
X60, X65

C Si Mn Mo
0,07 0,25 1,15 0,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C:
untreated 540 630 25 140 80

 

Operating data

Polarity = ± 300-350 C, min. 2h

Dimensions (mm)
1,0 2,0 2,5 3,0 4,0

(52.014.06), SEPROZ, CE

SMAW electrode: FOX DMO Kb
FOX DMO Ti Flu  cored wire: DMO Ti-FD

GMAW solid wire:
GTAW  rod DMO-IG SAW combination:

EMS 2 Mo/BB 306
EMS 2 Mo/BB 400
EMS 2 Mo/BB 418 TT
EMS 2 Mo/BB 421 TT
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171 AWS A5.23
S2Mo EA2

P460N, and corresponding pipeline steels up to StE 480 TM.
Base materials
ASTM A355 Gr. P1, A161-94 Gr. T1A, A182M Gr. F1, A204M Gr. A, B, C, A250M Gr. T1, A217 Gr. 
WC1;

C Si Mn Mo
0,10 0,10 1,00 0,50

UV 420 TT, UV 421 TT, UV 418 TT, UV 400, UV 306, UV 309 P, UV 310 P
 

Operating data

Polarity = ±

Dimensions (mm)
3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171 AWS A5.23
S3Mo EA4

P460N.
Base materials
-

C Si Mn Mo
0,12 0,10 1,50 0,50

UV 420 TT, UV 421 TT, UV 418 TT
 

Operating data

Polarity =  ±

Dimensions (mm)
3,0 4,0 5,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171 AWS A5.23
SZ2Ni1Mo ENi1

-

Base materials
-

C Si Mn Mo Ni
0,11 0,10 1,0 0,25 0,90

UV 421 TT, UV 418 TT
 

Operating data

Polarity = ±

Dimensions (mm)
4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 26304-A: AWS A5.23:
S 55 4 FB S3Ni1Mo F9A4-EF3-F3

good toughness properties at low temperatures. A good seam appearance and good wetting
properties, together with good slag detachability and low hydrogen content in the weld

Base materials

S460QL1-S550QL1, P460N, P460NH, P460NL1, P460NL2, 20MnMoNi4-5, 15NiCuMoNb5-6-4, 

aldur 550 Q, 550 QL, 550 QL1 ASTM A 572 Gr. 65; A 633 Gr. E; A 738 Gr. A; A 852; API 5 L X60, 
X65, X70, X80, X60Q, X65Q, X70Q, X80Q

C Si Mn Ni Mo
0,09 0,25 1,65 0,90 0,55

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: ±0°C: -20°C: -40°C:
untreated 600 690 22 180 160 100 60

 

Operating data

Polarity =  ± 300-350 C, min. 2 h

Dimensions (mm)
2,5 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171 AWS A5.23
S3Ni1Mo EF3

Reactor structural steels such as 22 NiMoCr 37, 20 MnMo 44, 20 MnMoNi55, WB 36, Welmonil 
35, Welmonil 43,GS-18 NiMoCr 37; In Combination with UV 420 TTR tested according to KTA 1408.
Base materials

C Si Mn Mo Ni
0,12 0,10 1,60 0,60 0,95

UV 420 TT (R), UV 421 TT, UV 418 TT
 

Operating data

Polarity =  ±

Dimensions (mm)
2,5 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171 AWS A5.23
S3Ni1,5Mo EG EF1 (mod.)

-

Base materials

36, H  80.

C Si Mn Mo Ni
0,08 0,10 1,50 0,45 1,50

UV 420 TTR, UV 421 TT, UV 418 TT
 

Operating data

Polarity =  ±

Dimensions (mm)
3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 26304-A AWS A5.23
SZ3Ni2,5CrMo EG EF6 (mod.)

-

Base materials
Fine grained structural steels water quenched and tempered up to P690Q such as N-A-XTRA 70, T 
1 and H  100. USS-T 1 etc.;

C Si Mn Cr Mo Ni
0,14 0,10 1,70 0,35 0,60 2,10

UV 421 TT, UV 418 TT
 

Operating data

Polarity =  ±

Dimensions (mm)
2,0 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 26304-A: AWS A5.23:
S 69 6 FB S3Ni2,5CrMo F11A8-EM4 (mod.)-M4H4

metallurgical behaviour. The weld metal demonstrates good toughness properties at low temperatu-
res down to -60 C. A good seam appearance and good wetting properties, together with

Base materials

aldur 620 QL, aldur 620 QL1, aldur 700 Q, aldur 700 QL, aldur 700 QL1
ASTM A 514 Gr. F, H, Q; A 709 Gr. 100 Type B, E, F, H, Q; A 709 Gr. HPS 100W

C Si Mn Cr Ni Mo
0,06 0,3 1,5 0,5 2,2 0,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C: -60°C:
untreated 740 850 20 120 90 85

 

Operating data

Polarity = ± 300-350 C / min. 2 h

Dimensions (mm)
3,0 4,0

SMAW electrode: FOX EV 85

GMAW solid wire: X 70-IG
NiCrMo 2.5-IG
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A: AWS A5.23:
S S CrMo1 FB F8P2-EB2-B2

ppm. A good seam appearance and good wetting properties, together with good slag detachability 

Base materials
same alloy creep resistant steels and cast steel, case-hardening and nitriding steels with
comparable composition, heat treatable steels with comparable composition, steels resistant

1.7225 42CrMo4, 1.7258 24CrMo5, 1.7354 G22CrMo5-4, 1.7357 G17CrMo5-5
ASTM A 182 Gr. F12; A 193 Gr. B7; A 213 Gr. T12; A 217 Gr. WC6; A 234 Gr. WP11;
A335 Gr. P11, P12; A 336 Gr. F11, F12; A 426 Gr. CP12

C Si Mn Cr Mo P As Sb Sn
0,08 0,25 0,90 1,10 0,45

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -30°C:
a (550-700)
n+a 30 120

 

Operating data

Polarity = ± 300-350 C, min. 2 h

Dimensions (mm)
2,5 3,0 4,0

SMAW electrode: FOX DCMS Kb
FOX DCMS Ti SAW combination: EMS 2 CrMo/BB 24 SC

EMS 2 CrMo/BB 418 TT
GTAW rod: DCMS-IG Flu  cored wire: DCMS Ti-FD
Gas welding rod: DCMS GMAW solid wire: DCMS-IG
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A AWS A5.23
S CrMo1 EB2R

Base materials
ASTM A193 Gr. B7, A355 Gr. P11 u. P12, A217 Gr. WC6;

C Si Mn Cr Mo
0,12 0,10 0,80 1,20 0,50

UV 420 TTR (UV 420 TTR-W), UV 420 TT
 

Operating data

Polarity =  ±

Dimensions (mm)
2,0 2,5 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A AWS A5.23
S CrMo2 EB3R

Creep resistant boiler structural steels 10CrMo9-10 i.g. 12CrMo9-10.

Base materials
ASTM A335 Gr. P22, A217 Gr. WC9; A387 Gr. 22;

C Si Mn Cr Mo
0,10 0,10 0,50 2,40 1,00

UV 420 TTR, UV 420 TTR-W
 

Operating data

Polarity =  ±

Dimensions (mm)
2,5 3,0 4,0 5,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A: AWS A5.23:
S S CrMo2 FB F8P2-EB3-B3

-

should be used.
Base materials
same type as creep-resistant steels and cast steels, similar alloy quenched and tempered steels up 
to 980 MPa strength, similar alloy case-hardening and nitriding steels 1.7380 10CrMo9-10, 1.7276 
10CrMo11, 1.7281 16CrMo9-3, 1.7383 11CrMo9-10, 1.7379 G17CrMo9-10, 1.7382 G19CrMo9-10
ASTM A 182 Gr. F22; A 213 Gr. T22; A 234 Gr. WP22; 335 Gr. P22; A 336 Gr. F22; A 426 Gr. CP22

C Si Mn Cr Mo P As Sb Sn
0,08 0,2 0,7 2,4 0,95

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -30°C:
a

 

Operating data

Polarity =  ± 300-350 C, min. 2h

Dimensions (mm)
2,5 3,0 4,0

SMAW electrode: FOX CM 2 Kb
FOX CM 2 Kb SC SAW combination: CM 2 SC-UP/BB 24

CM 2 SC-UP/BB 24 SC
GTAW rod: CM 2-IG Flu  cored wire: CM 2 Ti-FD
GMAW solid wire: CM 2-IG
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A: AWS A5.23:
S S CrMo91 FB EB9

Base materials
same type as highly creep resistant steels 1.4903 X10CrMoVNb9-1, GX12CrMoVNbN9-1
ASTM A 335 Gr. P91, A 336 Gr. F91, A 369 Gr. FP91, A 387 Gr. 91, A 213 Gr. T91

C Si Mn Cr Ni Mo V Nb N
0,10 0,25 0,65 8,70 0,45 0,93 0,19 0,05 0,04

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
annealed (620-760)

 

Operating data

Polarity =  ± 300-350 C, min. 2 h

Dimensions (mm)
2,5 3,0

SMAW electrode: FOX C 9 MV Metal cored wire: C 9 MV-MC
GTAW rod: C 9 MV-IG Flu  cored wire: C 9 MV Ti-FD
GMAW solid wire: C 9 MV-IG
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A AWS A5.23

S CrMo91 EB9

-

Base materials

T91, A335 Gr. P91 (T91), A213/213M Gr. T91;

C Si Mn Cr Mo Ni Nb others
0,12 0,25 0,80 9,0 0,95 0,45 0,06 0,22 V

Marathon 543
 

Operating data

Polarity =  ±

Dimensions (mm)
2,0 2,5 3,2
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A AWS A5.23
SZCrMo2VNb EG

Base materials
7CrMoVTiB10-10; (1.7378); T/P 24

C Si Mn Cr Mo others

0,10 0,20 0,60 2,50 1,0 V= 0,24
Ti/Nb= 0,05

UV P24
 

Operating data

Polarity =  ±

Dimensions (mm)
2,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A AWS A5.23
S ZCrMoV2 EG

Base materials

C Si Mn Cr Mo Nb others
0,12 0,10 0,60 2,50 1,00 0,02 0,30 V

 

Operating data

Polarity =  ±

Dimensions (mm)
4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 24598-A AWS A5.23
S ZCrMoWVNb9 0,5 1,5 EG B9 (mod.)

Base materials
ASTM A355 Gr. P92 (T92), A213/213M Gr. T92;

C Si Mn Cr Mo Ni Nb others

0,11 0,25 0,80 8,8 0,45 0,45 0,06 1,65 W
0,22 V

Marathon 543
 

Operating data

Polarity = ±

Dimensions (mm)
2,5 3,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171-A: AWS A5.23:
S 46 6 FB S2Ni2 F8A8-ENi2-Ni2

(untreated and stress-relieved) is characterised by outstanding low-temperature toughness and
-

rance and good wetting properties, together with good slag detachability and low hydrogen content 

Base materials

S275N-S460N, S275NL-S460NL, S275M-S460M, S275ML-S460ML, P275NL1-P460NL1, 
P275NL2-P460NL2 
ASTM A 203 Gr. D, E; A 333 Gr. 3; A334 Gr. 3; A 350 Gr. LF1, LF2, LF3; A 420 Gr. WPL3,
WPL6; A 516 Gr. 60, 65; AA 529 Gr. 50; A 572 Gr. 42, 65; A 633 Gr. A, D, E; A 662 Gr. A, B,
C; A 707 Gr. L1, L2, L3; A 738 Gr. A; A 841 A, B, C

C Si Mn Ni
0,07 0,25 1,15 2,2

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -60°C:
untreated (550-740) 160 100

 

Operating data

Polarity = ± 300-350 C, min. 2 h

Dimensions (mm)
2,5 3,0

SMAW electrode: FOX 2.5 Ni GTAW rod: 2.5 Ni-IG
GMAW solid wire: 2.5 Ni-IG
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171 AWS A5.23
S2Ni2 ENi2

as 12 Ni 14 G 1.
Base materials
ASTM A633 Gr. E, A572 Gr. 65, A203 Gr. D, A333 and 334 Gr. 3, A350 Gr. LF;

C Si Mn Ni
0,10 0,10 1,00 2,50

UV 421 TT, UV418 TT
 

Operating data

Polarity = ±

Dimensions (mm)
2,5 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
low-alloyed

EN ISO 14171 AWS A5.23
S2Ni3 ENi3

Base materials

C Si Mn Ni
0,09 0,15 0,90 3,30

UV 421 TT, UV 418 TT
 

Operating data

Polarity = ±

Dimensions (mm)
3,0 4,0



Notes



Chapter 4.2 - SAW Wire (high-alloyed)
Product name EN ISO AWS Page
BÖHLER A 7 CN-UP + BB 203 S 18 8 Mn ER307 (mod.) 2
Thermanit X S 18 8 Mn ER307(mod.) 3
Avesta 308L/MVR S 19 9 L ER308L 4
Thermanit JE-308L S 19 9 L ER308L 5
Avesta 309L S 23 12 L ER309L 6
Thermanit 25/14 E-309L S 23 12 L ER309L 7
Avesta 316L/SKR S 19 12 3 L ER316L 8
BÖHLER EAS 4 M-UP + BB 202 S 19 12 3 L ER316L 9
Thermanit GE-316L S 19 12 3 L ER316L 10
Thermanit A S 19 12 3 Nb ER318 11
Thermanit H-347 S 19 9 Nb ER347 12
Avesta 2205 S 22 9 3 N L ER2209 13
Thermanit 22/09 S 22 9 3 N L ER2209 14
Avesta P5 S 23 12 2 L ER309LMo(mod.) 15
Avesta LDX 2101 S 23 7 N L - 16
Avesta 2507/P100 S 25 9 4 N L ER2594 17
BÖHLER CN 13/4-UP S 13 4 ER410NiMo (mod.) 18
Avesta P12 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 19
Thermanit 625 S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 20
UTP UP 6222 Mo S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3 21
Thermanit NicrO 82 S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3 22
Thermanit Nimo C 276 S Ni 6276 (NiCr15Mo16Fe6W4) ERNiCrMo-4 23
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Filler Metals Bestseller for Joining Applications

BÖHLER A7 CN-UP  BÖHLER BB 0 SAW Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
S 18 8 Mn ER307 (mod.)

-

Base materials
high-strength, unalloyed and alloyed structural, quenched and tempered and armour steels among
themselves or among each other; unalloyed and alloyed boiler or structural steels with high-alloy

with other steels; cryogenic plate and pipe steels together with cryogenic austenitic materials.

C Si Mn Cr Ni
0,08 0,8 6,0 18,7 9,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % -100°C:
untreated

 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,0

SMAW electrode: FOX A 7 / FOX A 7 CN* 
FOX A 7-A Flu  cored wire: A 7-MC, A 7-FD, 

A 7 PW-FD
GMAW solid wire: A 7-IG / A 7 CN-IG* GTAW rod: A 7 CN-IG / A 7 CN-IG*
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343-A AWS A5.9
S 18 8 Mn ER307(mod.)

and armur steels, same parent metal or in combination; unalloyed and alloyed boiler

pipe steels in combination with austenitic parent metals.
Base materials

C Si Mn Cr Ni
0,1 1,0 7,0 19,0 9,0

Marathon 104

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room temperature
untreated

 

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,4 3,0 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343 AWS A5.9
S 19 9 L ER308L

For higher temperatures a niobium stabilised consumable such as Avesta 347/MVNb is required.

Base materials

For welding steels such as
EN ASTM BS NF SS

4301 1.4301 304 304S31 Z7 CN 18-09 2333
4307 1.4307 304L 304S11 Z3 CN 18-10 2352
4311 1.4311 304LN 304S61 2371
4541 1.4541 321 321S31 Z6 CNT 18-10 2337

C Si Mn Cr Ni
0,02 0,40 1,7 20,0 10,0
Ferrite 8 FN; WRC - 92

801, 805

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % -20°C: -40°C: -196°C:
801 410 590 37 65 50 35
805 410 580 36 80 60 35

 

Operating data

Polarity = ±

Dimensions (mm)
1,6 2,4 3,2 4,0



5

Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343-A AWS A5.9
S 19 9 L ER308L

-

matching/similar austenitic CrNi(N) steels/cast steel grades.
Base materials
1.4301; 1.4541; AISI 347, 321, 304, 304L, 304LN; ASTM A296 Gr. CF 8 C, A157 Gr. C9; A320 Gr. 
B8C oder D 

C Si Mn Cr Ni
0,025 0,6 1,8 20,0 9,8

Marathon 431

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % RT
untreated 35 65

 

Operating data

Polarity = ± Shielding gas (EN ISO 14175) I1, I3

Dimensions (mm)
2,4 3,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343 AWS A5.9
S 23 12 L ER309L

Base materials

For welding steels such as
EN ASTM BS NF SS

Avesta 309L is primarily used when oining non-molybdenum-alloyed stainless and carbon 

C Si Mn Cr Ni
0,02 0,40 1,80 23,5 14,0
Ferrite 9 FN; WRC-92

801, 805

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
801 430 590 32 60 50
805 440 580 32 70 60

 

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343 AWS A5.9 
S 23 12 L ER309L

For oining unalloyed/low-alloy steels/cast steel grades or stainless heat resistant Cr-steels/cast 
steel grades to austenitic steels/cast steel grades.

Base materials
-

C Si Mn Cr Ni
1,8 24,0 13,2

 

Marathon 431

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,2 4,0
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Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 14343-A AWS A5.9:
S 19 12 3 L ER316L

-

hot acids.
Base materials

For welding steels such as
EN ASTM BS NF SS

4436 1.4436 316 316S33 Z7 CND 18-12-03 2343
4432 1.4432 316L 316S13 Z3 CND 17-12-03 2353
4429 1.4429 S31653 316S63 2375
4571 1.4571 316Ti 320S31 Z6 CndT 17-12 2350

C Si Mn Cr Ni Mo
0,02 0,40 1,7 18,5 12,2 2,6
 Ferrite 7 FN; WRC -92

801, 805

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
801 410 570 35 70 60 30
805 415 560 36 80 70 35

 

Operating data

Polarity = ±

Dimensions (mm)
1,6 2,0 2,4 3,2 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343-A: AWS A5.9:
S 19 12 3 L ER316L

-

Base materials
1.4401 X5CrNiMo17-12-2, 1.4404 X2CrNiMo17-12-2, 1.4435 X2CrNiMo18-14-3, 1.4436 X3CrNi-
Mo17-13-3, 1.4571 X6CrNiMoTi17-12-2, 1.4580 X6CrNiMoNb17-12-2, 1.4583 X10CrNiMoNb18-12, 
1.4409 GX2CrNiMo19-11-2 UNS S31603, S31653; AISI 316L, 316Ti, 316Cb

C Si Mn Cr Ni Mo
0,02 0,60 1,2 18,0 12,2 2,8

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -50°C: -100°C -120°C
untreated 80

 

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,4 3,2 4,0

SMAW electrode:

FOX EAS 4 M
FOX EAS 4 M (LF)
FOX EAS 4 M-A
FOX EAS 4 M-VD

Flu  cored wire:

EAS 4 M-MC
EAS 4 M-FD
EAS 4 PW-FD
EAS 4 PW-FD (LF)

GTAW rod: EAS 4 M-IG GMAW solid wire: EAS 4 M-IG (Si)
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Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 14343 AWS A5.9 
S 19 12 3 L ER316L

-

Base materials

UNS S31653; AISI 316, 316L, 316Ti, 316Cb

C Si Mn Cr Mo Ni others
1,7 18,5 2,8 12,2 N 0,04

 

Marathon 431

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,4 3,2 4,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343 AWS A5.9 
S 19 12 3 Nb ER318

1.4583;
Base materials
AISI 316, 316L, 316Ti, 316 Cb

C Si Mn Cr Mo Ni Nb
1,7 19,5 2,8 11,5

 

Marathon 431
 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,2 4,0
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Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 14343 AWS A5.9 
S 19 9 Nb ER347

1.4541;
Base materials
1.4301; 1.4541; AISI 347, 321, 304, 304L, 304LN; ASTM A296 Gr. CF 8 C, A157 Gr. C9; A320 Gr. 
B8C or D

C Si Mn Cr Ni Nb
1,8 19,5 9,5

 

Marathon 431
 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,0 4,0



13

Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343 AWS A5.9
S 22 9 3 N L ER2209

Base materials

For welding steels such as
EN ASTM BS NF SS

2205 1.4462 S32205 318S13 2328

C Si Mn Cr Ni Mo N
0,02 0,5 1,6 22,8 8,5 3,1 0,17
Ferrite 50 FN; WRC-92

805

Heat 
Treatment

Yield strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -46°C:
805 600 800 27 100 70

 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,2 4,0



14

Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 14343 AWS A5.9
S 22 9 3 N L ER2209

Base materials
1.4462 UNS S31803, S32205

C Si Mn Cr Mo Ni others
1,6 23,0 3,2 8,8 N 0,15

 

Marathon 431

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,5 3,0
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 14343 AWS A5.9
S 23 12 2 L ER309LMo(mod.)

Base materials

For welding steels such as
EN ASTM BS NF SS

Avesta P5 is primarily used when oining molybdenum-alloyed stainless and carbon steels and 

C Si Mn Cr Ni Mo
0,0015 0,35 1,4 21,5 15,0 2,6
Ferrite 8 FN; WRC-92

801, 805

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
801 470 620 31 50 45
805 410 600 35 60 50

 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,2
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Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 14343-A
S 23 7 N L

steel is used in many various applications such as bridges, process equipment in desalination, 

Base materials

For welding steels such as
EN ASTM BS NF SS
1.4162 S32101 - - -

C Si Mn Cr Ni Mo N
0,02 0,50 0,8 23,0 7,0  0,5 0,14
Ferrite 45 FN; WRC-92

805

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
805 550 700 28 90 40

 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,2
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Filler Metals Bestseller for Joining Applications

 C SAW Wire
high-alloyed

EN ISO 14343 AWS A5.9
S 25 9 4 N L ER2594

environments. PREW 46. Meets the corrosion test requirements per ASTM G48 Methods A, B and 

Base materials

For welding steels such as
EN ASTM BS NF SS

2507 1.4410 S32750 - 2328

C Si Mn Cr Ni Mo N
0,02 0,35 0,4 25,0 9,5 4,0 0,25
Ferrite 50 FN; WRC-92

805

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -46°C:
805 600 800 27 80 60

 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,2
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Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 14343-A: AWS A5.9: 
S 13 4 ER410NiMo (mod.)

-

Base materials
1.4317 GX4CrNi13-4, 1.4313 X3CrNiMo13-4, 1.4407 GX5CrNiMo13-4, 1.4414 GX4CrNiMo13-4
ACI Gr. CA 6 NM

C Si Mn Cr Ni Mo
0,015 0,65 0,7 11,8 4,7 0,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated

 

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,4 3,0

Wire: SEPROZ

SMAW electrode: FOX CN 13/4
FOX CN 13/4 SUPRA Flu  cored wire: CN 13/4-MC

CN 13/4-MC (F)
GMAW solid wire: CN 13/4-IG GTAW rod: CN 13/4-IG
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 18274 AWS A5.14
S NiCr22Mo9Nb ERNiCrMo-3

chloride containing environments. Meets the corrosion test requirements per ASTM G48 Methods 

Base materials

For welding steels such as
EN ASTM BS NF SS
1.4547 S31254 - - 2378

20-25-6 1.4529 N08926 - - -

C Si Mn Cr Nb Fe Ni Mo
0,01 0,2 0,1 22,0 3,5  1,0 bal. 9,0
Ferrite 0 FN

805

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C:
805 470 730 41 90 80

 

Operating data

Polarity = ±

Dimensions (mm)
2,4 3,2
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Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 18274 AWS A5.14
S Ni 6625 (NiCr22Mo9Nb) ERNiCrMo-3

and cryogenic steels
Base materials
2.4856 NiCr22Mo9Nb, 2.4858 NiCr21Mo, 2.4816 NiCr15Fe, 1.4583 X10CrNiMoNb18-12, 1.4876 
X10NiCrAlTi32-21, 1.4529 X1NiCrMoCuN25-20-7, X2CrNiMoCuN20-18-6, 2.4641 NiCr21Mo6Cu-

P295GH, 16Mo3, S355N, X8Ni9, ASTM A 553 Gr.1, B443, B446, UNS N06625 N 08926, Alloy 600, 

C Si Mn Cr Mo Ni Fe Nb
0,015 0,15 0,2 22,0 9,0 bal.  0,5 3,6

Marathon 444
 

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % RT
untreated

 

Operating data

Polarity = ±

Dimensions (mm)
1,6 2,0 2,4
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Filler Metals Bestseller for Joining Applications

SAW Wire

high-alloyed
EN ISO 18274 AWS A5.14
S Ni 6625 (NiCr22Mo9Nb) ER NiCrMo-3

with the same or with a similar composition, e. g. Alloy 625 (UNS N06625) or NiCr22Mo9Nb, 

Base materials
2.4856 NiCr22Mo9Nb, 2.4858 NiCr21Mo, 2.4816 NiCr15Fe, 1.4583 X10CrNiMoNb18-12, 1.4876 
X10NiCrAlTi32-21, 1.4529 X1NiCrMoCuN25-20-7, X2CrNiMoCuN20-18-6, 2.4641 NiCr21Mo6Cu-

P295GH, 16Mo3, S355N, X8Ni9, ASTM A 553 Gr.1, B443, B446, UNS N06625 N 08926, Alloy 600, 

C Si Cr Mo Ni Nb Fe
 0.02  0.2 21,0 9,0 balance 3,3 2,0

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 460 725 40  80 65

 

Operating data 

Polarity = ±
-

Dimensions (mm)
1,6 2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

S
 

ire
SAW Wire

high-alloyed
EN ISO 18274 AWS A5.14
S Ni 6082 (NiCr20Mn3Nb) ERNiCr-3

and cryogenic steels
Base materials
2.4816 NiCr15Fe, 2.4817 LC- NiCr15Fe, Alloy 600, Alloy 600 L

C Si Mn Cr Ni Nb Fe
0,02 0,2 3,2 20,5 bal. 2,6

Marathon 104
 

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % RT
untreated

 

Operating data

Polarity = ±

Dimensions (mm)
2,0 2,4 3,2
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Filler Metals Bestseller for Joining Applications

SAW Wire
high-alloyed

EN ISO 18274 AWS A5.14
S Ni 6276 (NiCr15Mo16Fe6W4) ERNiCrMo-4   

Base materials
2.4819 NiMo16Cr15W UNS N10276

C Si Mn Cr Mo Ni Fe W
0,012 0,1 0,5 15,5 16 bal. 7,0 3,8

Marathon 104
 

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % RT
untreated

 

Operating data

Polarity = ±

Dimensions (mm)
2,4



Notes



Chapter 4.3 - SAW Flux
Product Name EN ISO Page

BÖHLER BB 418 TT SA FB 1 55 AC H5 2,3
UV 418 TT SA FB 1 55 AC H5 3,4,5
UV 421 TT SA FB 1 55 AC H5 6,7,8
BÖHLER BB 24 SA FB 1 65 DC H5 9,10
UV 420 TT SA FB 1 65 DC / SA FB 1 65 DC H5 11,12,13
UV 420 TTR / UV 420 TTR-W SA FB 1 65 DC / SA FB 1 65 AC 14,15,16
UV 420 TTR-C SA FB 1 65 DC 17
UV 310 P SA AB 1 55 AC H5 18
BÖHLER BB 400 SA AB 1 67 AC H5 19
UV 400 SA AB 1 67 AC H5 20, 21
UV 309 P SA AB 1 65 AC H5 22
UV 305 SA AR 1 76 AC H5 23
UV 306 SA AR 1 77 AC H5 24,25
Avesta FLUX 805 SA AF 2 Cr DC 26
BÖHLER BB 202 SA FB 2 DC 27
Marathon 431 SA FB 2 64 DC 28,29
BÖHLER BB 910 SA FB 2 DC H5 30
Marathon 543 SA FB 2 55 DC H5 31
Avesta FLUX 801 SA CS 2 Cr DC 32
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Filler Metals Bestseller for Joining Applications

BÖHLER BB 4  TT SAW Flux
unalloyed

EN ISO 14174:
SA FB 1 55 AC H5

Base materials

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
15 35 20 25

 

Operating data

Polarity = + / ~

re-drying:                                   300-350 C, 2 h
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Filler Metals Bestseller for Joining Applications

BÖHLER BB 4  TT

Designation
SAW Wires C Si Mn Cr Mo Ni

EN ISO (wire) 

A5.17 – AWS A5.23

BÖHLER EMS 2 0,07 0,2 0,95
S 2
S 38 5 FB S2
F7A5-EM12K / F48A4-EM12K

BÖHLER
EMS 2 Mo 0,07 0,2 0,95 0,45

S 2 Mo
S 46 4 FB S2Mo
F8A6-EA2-A2 / F55A5-EA2-A2

BÖHLER Ni 2-UP 0,06 0,25 0,95 2,25
S2Ni2
S 46 8 FB S2Ni2
F8A10-ENi2-Ni2 /
F55A8-ENi2-Ni2

BÖHLER
3 NiMo 1-UP 0,08 0,25 1,55 0,55 0,9

S3Ni1Mo
S 55 6 FB S3Ni1Mo
F7A8-EH12K / F48A6-EH12K

BÖHLER
3 NiCrMo 2.5-UP 0,05 0,3 1,3 0,5 0,5 2,2

S3Ni2.5CrMo
S 69 6 FB S3Ni2.5CrMo

BÖHLER
EMS 2 CrMo 0,8 0,15 0,9 1,1 0,45

S CrMo1
S S CrMo1 FB
F8P2-EB2-B2 / F55P3-EB2-B2

BÖHLER CM 2-UP 0,08 0,2 0,7 2,4 0,95
S CrMo2
S S CrMo2 FB
F8P2-EB3-B3 / F55P3-EB3-B3
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Filler Metals Bestseller for Joining Applications

UV 4  TT SAW Flux
unalloyed

EN ISO 14174:
SA FB 1 55 AC H5

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
15 38 20 25

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

Approvals TÜV DB DNV GL LR BV

Union S 2 10410 51.132.05

Union S 2 Mo 11576 51.132.05

Union S 2 Ni 2,5 11575

Union S 3 Si 07276 51.132.05 X X X X
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Filler Metals Bestseller for Joining Applications

UV 4  TT

Designation C Si Mn Cr Mo Ni

EN ISO 14171 /  
EN ISO 26304-A  
AWS A5.17 – SFA 5.17  
AWS A5.23 – SFA 5.23

Union S 2
Weld metal

0,10
0,07

0,10
0,20

1,00
0,95

S 35 4 FB S2
F7A5-EM12  

Union S 2 Mo
Weld metal

0,10
0,07

0,10
0,20

1,00
0,95

0,50
0,45

S 46 4 FB S2Mo
F8A6-EA2-A2

Union S 2 Ni 2,5
Weld metal

0,10
0,07

0,10
0,20

1,00
0,95

2,30
2,20

S 46 8 FB S2Ni2
F8A10-ENi2-Ni2

Union S 2 Ni 3,5
Weld metal

0,09
0,06

0,15
0,20

0,90
0,85

3,30
3,20

S 46 8 FB S2Ni3
F8A15-ENi3-Ni3

Union S 2 NiMo 1
Weld metal

0,11
0,07

0,10
0,20

1,00
0,95

0,25
0,23

0,90
0,85

S 50 6 FB SZ2Ni1Mo
F8A10-ENi1-Ni1

Union S 2 Si
Weld metal

0,10
0,08

0,30
0,30

1,10
1,10

S 42 5 FB S2Si
F7A6-EM12K  

Union S 3
Weld metal

0,12
0,08

0,10
0,20

1,50
1,35

S 38 4 FB S3
F7A6-EH10K  

Union S 3 Mo
Weld metal

0,12
0,08

0,10
0,20

1,50
1,35

0,50
0,45

S 46 4 FB S3Mo
F8A5-EA4-A4

Union S 3 NiMo
Weld metal

0,08
0,06

0,10
0,20

1,50
1,40

0,45
0,40

1,50
1,40

S 50 6 FB S3Ni1,5Mo
F9A8-EG-F1

Union S 3 NiMo 1
Weld metal

0,12
0,08

0,10
0,25

1,60
1,55

0,60
0,55

0,95
0,90

S 50 6 FB S3Ni1Mo
F9A8-EG-F3  

Union S 3 NiMoCr
Weld metal

0,14
0,08

0,10
0,20

1,75
1,50

0,35
0,32

0,60
0,58

2,10
2,00

S 69 6 FB SZ3Ni2, 5CrMo 
F11A8-EG-F6

Union S 3 Si
Weld metal

0,10
0,08

0,30
0,30

1,70
1,55

S 46 6 FB S3Si
F7A8-EH12K  
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Filler Metals Bestseller for Joining Applications

UV 4  TT SAW Flux
unalloyed

EN ISO 14174:
SA FB 1 55 AC H5

-

Base materials

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
15 38 20 25

 

Operating data

Polarity = + / ~
re-drying:                                   300-350 C, 2 h

Approvals TÜV ABS BV WIWEB GL LR DNV DB
Union S 2 05497 X 51.132.06
Union S 2 Mo 03344 X 51.132.06
Union S 2 Ni 2,5 02213 X X X X X 51.132.06
Union S 3 05498 X X 51.132.06
Union S 3 Si 10424 X X
Union S 3 NiMo X X
Union S 3 NiMo1 10425 X X
Union S 3 NiMoCr 05063 X X X X X X 51.132.06
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Filler Metals Bestseller for Joining Applications

UV 4  TT

Designation C Si Mn Cr Mo Ni

EN ISO 14171
EN ISO 26304-A 

Union S 2
Weld metal

0,10
0,07

0,10
0,20

1,00
1,05

S 35 4 FB S2
F7A6-EM12  

Union S 2 Mo
Weld metal

0,10
0,07

0,10
0,20

1,00
1,05

0,50
0,47

S 46 4 FB S2Mo
F8A4-EA2-A2

Union S 2 Ni 2,5
Weld metal

0,10
0,07

0,10
0,20

1,00
1,05

2,30
2,20

S 46 8 FB S2Ni2
F8A10-ENi2-Ni2

Union S 2 Ni 3,5
Weld metal

0,09
0,06

0,15
0,20

0,90
0,90

3,30
3,20

S 46 8 FB S2Ni3
F8A15-ENi3-Ni3

Union S 2 NiMo 1
Weld metal

0,11
0,08

0,10
0,20

1,00
1,05

0,25
0,22

0,90
0,85

S 50 6 FB SZ2Ni1
F8A8-ENi1-Ni1  

Union S 3
Weld metal

0,12
0,08

0,15
0,25

1,50
1,50

S 38 5 FB S3
F7A6-EH10K  

Union S 3 NiMo
Weld metal

0,08
0,06

0,10
0,20

1,50
1,50

0,45
0,42

1,50
1,45

S 55 6 FB S3Ni1,5Mo
F9A8-EG-F1

Union S 3 NiMo 1
Weld metal

0,12
0,08

0,10
0,20

1,60
1,55

0,60
0,55

0,95
0,90

S 55 6 FB S3Ni1Mo
F9A8-EG-F3 

Union S 3 NiMoCr
Weld metal

0,14
0,08

0,10
0,20

1,75
1,60

0,35
0,32

0,60
0,58

2,10
2,00

S 69 6 FB SZ3Ni2,5CrMo 
F11A8-EG-F6

Union S 3 Si
Weld metal

0,10
0,08

0,30
0,30

1,70
1,55

S 46 5 FB S3Si
F7A8-EH12K  
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Filler Metals Bestseller for Joining Applications

UV 4  TT 

Wire
strength
0,2%

Tensile 
strength

Elonga-
tion
(L0 0) 

 

+20°C ± 0 °C – 20 °C – 40 °C – 60 °C
Union  
S 2 400 510 26 150 130 100 47 27

Union  
S 2 Mo 470 560 24 140 120 100 47

Union  
S 2 Ni 2,5 470 550 24 160 140 120 80 60

Union  
S 2 Ni 3,5 470 560 25 160 140 120 100 47

Union  
S 2 NiMo 1 500 560 24 160 140 120 100 47

Union  
S 3 420 530 26 150 150 120 60 27

Union  
S 3 NiMo 560 620 22 140 120 100 80 47

Union  
S 3 NiMo1 560 640 22 140 120 100 70 47

Union  
S 3 NiMoCr 690 780 17 120 100 80 60 47

Union  
S 3 Si 460 550 26 150 120 80 60 47
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Filler Metals Bestseller for Joining Applications

BÖHLER BB 4 SAW Flux
unalloyed

EN ISO 14174:
SA FB 1 65 DC H5

Base materials

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
15 35 21 26

 

Operating data

Polarity = + / ~
3

re-drying:                                    300-350 C, 2 h
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Filler Metals Bestseller for Joining Applications

Designation
SAW Wires C Si Mn Cr Mo Ni

EN ISO (wire) 

A5.17 – AWS A5.23

BÖHLER EMS 2 0,07 0,25 1,2
S 2
S 38 6 FB S2
F7A8-EM12K / F48A6-EM12K

BÖHLER EMS 2 Mo 0,07 0,25 1,15 0,45
S 2 Mo
S 46 4 FB S2Mo
F8A4-EA2-A2 / F55A4-EA2-A2

BÖHLER Ni 2-UP 0,07 0,25 1,15 2,2
S2Ni2
S 46 6 FB S2Ni2
F8A8-ENi2-Ni2 / 
F55A6-ENi2-Ni2

BÖHLER 
3 NiMo 1-UP 0,09 0,25 1,65 0,55 0,9

S3Ni1Mo
S 50 4 FB S3Ni1Mo
F9A4-EF3-F3 / F62A4-EF3-F3

BÖHLER
3 NiCrMo 2.5-UP 0,06 0,3 1,5 0,5 0,5 2,2

S3Ni2.5CrMo
S 69 6 FB S 3Ni2.5CrMo

BÖHLER
EMS 2 CrMo 0,08 0,25 0,95 1,1 0,45

S CrMo1
-
F8P2-EB2-B2 / F55P3-EB2-B2

BÖHLER CM 2-UP 0,08 0,25 0,75 2,4 0,95
S CrMo2
-
F8P2-EB3-B3 / F55P3-EB3-B3

BÖHLER BB 4
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Filler Metals Bestseller for Joining Applications

UV 4 0 TT SAW Flux
unalloyed

EN ISO 14174:
SA FB 1 65 DC / SA FB 1 65 DC H5  

-
-

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
15 35 21 26

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

Approvals: TÜV DB

Union S 2 03358 51.132.02

Union S 2 CrMo 01794

Union S 2 Mo 01793

Union S 3 01795

Union S 3 Mo 01796

Union S 3 NiMo 01797

Union S 3 NiMo 1 03020

Union S 3 NiMoCr 02206
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Filler Metals Bestseller for Joining Applications

UV 4 0 TT

Designation C Si Mn Cr Mo Ni W

EN ISO 14171 
EN ISO 26304-A  
EN ISO 24598-A    

AWS A5.23 – SFA 5.23

Union S 2
Weld metal

0,10
0,07

0,10
0,25

1,00
1,05

S 35 4 FB S2
F7A4-EM12  

Union S 2 Mo
Weld metal

0,10
0,07

0,10
0,25

1,00
1,05

0,50
0,45

S 46 4 FB S2Mo
F8A4-EA2-A2

Union S 3 
Weld metal

0,12
0,08

0,10
0,25

1,50
1,50

S 38 4 FB S3
F7A4-EH10K  

Union S 3 Mo
Weld metal

0,12
0,08

0,10
0,25

1,50
1,50

0,50
0,45

S 46 4 FB S3Mo
F8A4-EA4-A4

Union S 1 CrMo 2 
Weld metal

0,10
0,07

0,10
0,25

0,50
0,75

2,40
2,25

1,00
0,95

S S CrMo2 FB   
F9P0-EB3R-B3

Union S 2 CrMo
Weld metal

0,12
0,08

0,10
0,25

0,80
0,95

1,20
1,10

0,50
0,45

S S CrMo1 FB   
F8P0-EB2R-B2

Union S 2 Ni 2,5
Weld metal

0,10
0,07

0,10
0,25

1,00
1,05

2,50
2,40

S 46 6 FB S2Ni2
F8A8-ENi2-Ni2

Union S 3 NiMo
Weld metal

0,08
0,06

0,10
0,25

1,50
1,50

0,45
0,40

1,50
1,40

S 50 6 FB S3Ni1,5Mo
F9A8-EG-F1

Union S 3 NiMo 1*
Weld metal

0,12
0,08

0,10
0,25

1,60
1,55

0,60
0,55

0,95
0,90

S 50 6 FB S3Ni1Mo
F9A8-EG-F3  

Union S 3 NiMoCr
Weld metal

0,14
0,08

0,10
0,25

1,70
1,55

0,35
0,32

0,60
0,58

2,10
2,00

S 69 4 FB SZ3Ni2,5CrMo 
F11A6-EG-F6
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Filler Metals Bestseller for Joining Applications

Wire
strength
0,2%

Tensile 
strength

Elongation
(L0 0) 

 

+20°C ± 0 °C – 20 °C – 30 °C

Union S 2 400 510 26 160 140 100 47

Union S 2 Mo 470 550 24 140 120 80 47

Union S 2 Ni 2,5 470 550 24 160 140 100 47

Union S 3 400 510 26 160 140 100 47

Union S 3 Mo 470 550 24 140 120 80 47

Union S 3 NiMo 560 620 22 160 140 80 47

Union S 3 NiMo 1 560 620 20 160 140 80 47

Union S 3 NiMoCr 690 760 17 100 80 60 47

UV 4 0 TT 
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Filler Metals Bestseller for Joining Applications

UV 4 0 TTR  UV 4 0 TTR- SAW Flux
unalloyed

EN ISO 14174:
SA FB 1 65 DC / SA FB 1 65 AC  

-

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
15 35 21 26

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

Approvals TÜV LR
Union S 1 CrMo 2* 06541
Union S 1 CrMo 2 02734
Union S 2 03437
Union S 2 CrMo 03439
Union S 2 Mo 03438
Union S 3 03440 X
Union S 3 Mo 03441
Union S 3 NiMo 03442
Union S 3 NiMo 1 03021 / 08015
Union S 3 NiMoCr 03443
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Filler Metals Bestseller for Joining Applications

UV 4 0 TTR  UV 4 0 TTR-

Designation C Si Mn Cr Mo Ni
EN ISO 14171
EN ISO 24598-A 
AWS A5.23 – SFA-5.23

Union S 1 CrMo 2
Weld metal

0,10
0,07

0,10
0,20

0,50
0,75

2,40
2,25

1,00
0,95

S S CrMo2 FB 
F9P2-EB3R-B3R

Union S 2 CrMo
Weld metal

0,12
0,08

0,10
0,20

0,80
1,00

1,20
1,10

0,50
0,45

S S CrMo1 FB 
F8P2-EB2R-B2

Union S 2 Mo
Weld metal

0,10
0,07

0,10
0,20

1,00
1,05

0,50
0,45

S 46 4 FB S2Mo
F8A4-EA2-A2

Union S 3 NiMo
Weld metal

0,08
0,05

0,10
0,20

1,50
1,50

0,45
0,40

1,50
1,40

S 50 6 FB S3Ni1,5Mo
F9A8-EG-F1

Union S 3 NiMo 1
Weld metal

0,12
0,08

0,10
0,20

1,60
1,55

0,60
0,55

0,95
0,90

S 50 4 FB S3Ni1Mo
F9A6-EF3-F3-N

Wire
strength
0,2%

Tensile 
strength

Elonga-
tion
(L0 0) 

 

 +20°C ± 0 °C – 20 °C – 40 °C – 60 °C
Union S 2 Mo 470 550 25 140 120 100 47

Union S 3 NiMo 560 660 22 140 120 100 47 47

Union S 3 NiMo 1 560 680 22 140 120 100 47 27
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Filler Metals Bestseller for Joining Applications

Wire Heat 

strength
0,2%

Tensile 
strength

Elongation
(L0 0) strength

0,2%

Tensile 
strength 

Elongation
(L0 0)

Union  
S 1 CrMo 2 a* 380+ 500+ 20+ 270 360 26 

Union  
S 2 CrMo 

a*
n + a*

380
200

540
440

22
19

280
180

420
340

26 
24

Union  
S 2 Mo

s
n + a

370
220

570
420

24
25

280
170

380
310

26 
30

Union  
S 3 NiMo

s
n + a

450
320

600
510

20
25

320
220

410
350

24 
28

Union  
S 3 NiMo 1

s
so

420++

420++
590++

580++
24++

24++
290
190

410
330

25 
32

so = 60 h 550 C + 40 h 620 C/air

+ = Values at test temperature 450 C
++ = Values at test temperature 400 C

UV 4 0 TTR  UV 4 0 TTR-
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Filler Metals Bestseller for Joining Applications

UV 4 0 TTRC SAW Flux
unalloyed

EN ISO 14174:
SA FB 1 65 DC

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
15 35 21 26

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

AWS A5.23 EN ISO 26304-A
Union S 3 NiMo1 F10A6-EF3-F3 S 62 6 FB S3Ni1Mo
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Filler Metals Bestseller for Joining Applications

UV 0 P SAW Flux
unalloyed

EN ISO 14174:
SA AB 1 55 AC H5

-

-

EN 10208-2: L415 MB, L450 MB, L485 MB and L555 MB.

Note:
-

 

 

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
18 25 32 18

 

Operating data

Polarity = + / ~
re-drying:                                   350-400 C, 2 h
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Filler Metals Bestseller for Joining Applications

BÖHLER BB 400 SAW Flux
unalloyed

EN ISO 14174:
SA AB 1 67 AC H5

universal application.
Base materials

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
20 30 28 16

 

Operating data

Polarity = + / - / ~

re-drying:                                   300-350 C, 2 h

TÜV-D: EMS 2, EMS 2 Mo
DB: EMS 2, EMS 2 Mo

Designation
SAW Wires C Si Mn Cr Mo Ni

EN ISO (wire) 

A5.17 – AWS A5.23

BÖHLER EMS 2 0,06 0,35 1,35
S 2
S 38 AB S2
F7A4-EM12K / F48A4-EM12K

BÖHLER EMS 2 Mo 0,06 0,35 1,35 0,35
S 2 Mo
S 46 4 AB S2Mo
F8A4-EA2-A4 / F55A4-EA2-A4
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Filler Metals Bestseller for Joining Applications

UV 400 SAW Flux
unalloyed

EN ISO 14174:
SA AB 1 67 AC H5

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
20 30 28 16

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

Designation C Si Mn Mo
EN ISO 14171
AWS A5.17 – SFA 5.17 
AWS A5.23 – SFA 5.23

Union S 2 
Weld metal

0,10
0,06

0,10
0,35

1,00
1,35

S 38 4 AB S2
F7A4-EM12 

Union S 2 Mo
Weld metal

0,10
0,06

0,10
0,35

1,00
1,35

0,50
0,45

S 46 4 AB S2Mo
F8A4-EA2-A2

Union S 2 Si
Weld metal

0,10
0,06

0,30
0,35

1,00
1,50

S 42 4 AB S2Si
F7A4-EM12K 

Union S 3
Weld metal

0,12
0,07

0,10
0,35

1,50
1,60

S 42 4 AB S3
F7A4-EH10K 
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Filler Metals Bestseller for Joining Applications

UV 400

Wire Con- strength
0,2%

Tensile 
strength

Elongation
(L0 0) 

 

+20°C ± 0 °C – 20 °C – 40 °C

Union S 2
u
s
n

400
355
290

480
480
460

22
25
22

120 
140
 80

100 
120
 60

 60 
100
 47

47
47

Union S 2 Mo u
s

470
470

550
550

22
22

100 
100

 90 
100

 47 
 60

47
47

Union S 2 Si u
s

420
355

500
480

22
25

100 
140

 80
120

 47 
 80

47 
47

Union S 3 u
s

420
380

500
500

22
25

120 
140

120 
120

 60 
100

47
47

s = stress relieved: 580 C / 5 h / air 

Approvals TÜV DB ABS BV GL LR DNV

Union S 2 06170 51.132.03 X X X X X

Union S 2 Mo 06233 51.132.03 X X X X X
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Filler Metals Bestseller for Joining Applications

UV 09 P SAW Flux
unalloyed

EN ISO 14174:
SA AB 1 65 AC H5

25, A, B, X 42, X 46, X 52, X 56, X 60, X 65, X 70, X 80 and according to EN 10208-2 L290MB up to 

Union S 2 NiMo1, Union S 3 NiMo 1.

Note:
-

 

 
 

SiO2+TiO2 CaO+MgO Al2O3+MnO CaF2
22 26 30 15

 

Operating data

Polarity = - / ~
re-drying:                                   350-400 C, 2 h
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Filler Metals Bestseller for Joining Applications

UV 05 SAW Flux
unalloyed

EN ISO 14174:
SA AR 1 76 AC H5

SiO2+TiO2 Al2O3+MnO CaF2+CaO+ MgO
30 55 8

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

Union S 2 Mo, Union S 2 CrMo, Union S 1 CrMo2, Union SP 24
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Filler Metals Bestseller for Joining Applications

UV 06 SAW Flux
unalloyed

EN ISO 14174:
SA AR 1 77 AC H5

SiO2+TiO2 Al2O3+MnO CaF2+ CaO+MgO
24 50 14

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

Designation C Si Mn Mo

 
EN ISO 14171
AWS A5.17 – SFA 5.17 
AWS A5.23 – SFA 5.23

Union S 2 
Weld metal

0,10 
0,06

0,10 
0,60

1,00 
1,40

S 42 3 AR S2 
F7A2-EM12 

Union S 2 Mo  
Weld metal

0,10 
0,06

0,10 
0,60

1,00 
1,40

0,50 
0,45

S 46 2 AR S2Mo 
F8A2-EA2-A2

Union S 2 Si  
Weld metal

0,10 
0,06

0,30 
0,75

1,00 
1,60

S 42 2 AR S2Si 
F7A2-EM12K 

Union S 3  
Weld metal

0,12 
0,07

0,10 
0,60

1,50 
1,60

S 42 3 AR S3 
F7A2-EH10K 
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Filler Metals Bestseller for Joining Applications

UV 06

Wire
strength
0,2%

Tensile 
strength

Elongation
(L0 0) 

 

+20°C ± 0 °C – 20 °C – 30 °C
Union S 2 420 530 22 80 60 47 47

Union S 2 Mo 470 550 22 70 60 47 28

Union S 2 Si 420 540 22 70 50 47 28

Union S 3 420 520 22 80 60 47 47

Approvals TÜV DB ABS GL LR DNV

Union S 2 02590 51.132.04 X X X X

Union S 2 Mo 07739

Union S 2 Si X
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Filler Metals Bestseller for Joining Applications

SAW Flux
high-alloyed

EN ISO 14174:
SA AF 2 Cr DC

Basic materials

 

Designation C Si Mn Cr Ni Mo

316L/SKR 0,02 0.6 1,2 19,5 12,0 2,6 11

2205 0,02 0.7 1,0 23,5 8,0 3,1 50

P12 0,01 0.3 0,1 22,0 8,5
* According to WRC-92.
Wire

strength
0,2%

Tensile 
strength

Elongation
(L0 0) 

 

+20°C – 40°C – 196°C
316L/SKR 415 560 36 80 40 35

2205 600 800 27 100 70
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Filler Metals Bestseller for Joining Applications

BÖHLER BB 0 SAW Flux
high-alloyed

EN ISO 14174:
SA FB 2 DC

-

Base materials

duplex steels

SiO2 Al2O3 CaF2
10 38 50

 

Operating data

Polarity = ±
3

re-drying:                                   300-350 C, 2 h

Designation
SAW Wires C Si Mn Cr Mo Ni EN ISO (wire) 

A5.17 – AWS A5.23

BÖHLER
EAS 4 M-U 0,02 0,6 1,2 18,0 2,8 12,2 S 19 12 3 L

ER316L
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Filler Metals Bestseller for Joining Applications

SAW Flux
high-alloyed

EN ISO 14174:
SA FB 2 64 DC

SiO2 Al2O3 CaF2
10 38 50

 

Operating data

Polarity = ±
re-drying:                                   300-350 C, 2 h

Designation C Si Mn Cr Mo Ni N
Thermanit A
Weld metal

0,040
0,038

0,50
0,60

1,7
1,2

19,5
19,0

2,8
2,8

11,5
11,5

0,65
0,50

Thermanit GE-316L
Weld metal

0,012
0,012

0,50
0,60

1,7
1,2

18,5
18,0

2,8
2,8

12,2
12,2

Thermanit H-347
Weld metal

0,040
0,038

0,50
0,60

1,8
1,3

19,5
19,0

9,5
9,5

0,65
0,50

Thermanit JE-308L
Weld metal

0,016
0,015

0,50
0,60

1,8
1,3

20,0
19,5

9,8
9,8

Thermanit 22/09
Weld metal

0,015
0,013

0,40
0,50

1,6
1,1

23,0
22,5

3,2
3,2

8,8
8,8

0,15
0,15

Thermanit 25/14 E-309L
Weld metal

0,014
0,013

0,50
0,60

1,8
1,3

24,0
23,8

13,2
13,2
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Filler Metals Bestseller for Joining Applications

Designation
strength
0,2%

Tensile 
strength

Elongation
(L0 0) 

 

Thermanit A 380 550 30 70

Thermanit GE-316L 350 550 30 70

Thermanit H-347 380 550 30 65

Thermanit JE-308L 320 550 35 65

Thermanit 22/09 480 690 25 80

Thermanit 25/14 E-309L 380 600 30 100

Material No. Designation
X2CrNiMoN22-5 1.4462 Thermanit 22/09

X6CrNiMoTi17-12-2 1.4571 Thermanit A

X2CrNiMo17-13-2 1.4404 Thermanit GE-316L

1.4550 Thermanit H-347

X2CrNi19-11 1.4306 Thermanit JE-308L

Approvals TÜV ABS DNV GL LR

Thermanit A 06985

Thermanit GE-316L 06113

Thermanit H-347 06479

Thermanit JE-308L 06114

Thermanit 22/09 06112 X X X X
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Filler Metals Bestseller for Joining Applications

BÖHLER BB 9 0 SAW Flux
high-alloyed

EN ISO 14174:
SA FB 2 DC H5

Base materials

SiO2+Al2O3 CaF2 +CaO+MgO
35 60

 

Operating data

Polarity = +-
3

re-drying:                                   300-350 C, 2 h

Designation
SAW Wires C Si Mn Cr Mo Ni N

BÖHLER
C 9 MV-UP 0,1 0,22 0,6 8,7 0,93 0,45 0,18 0,05 0,04

Designation
EN ISO 24598 acc. EN ISO acc. AWS A5.23

BÖHLER C 9 MV-UP S S CrMo91 S S CrMo91 FB F9PZ-EB9-B9 /
F62PZ-EB9-B9
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Filler Metals Bestseller for Joining Applications

SAW Flux
high-alloyed

EN ISO 14174:
SA FB 2 55 DC H5

SiO2 + Al2O3 CaF2 + CaO + MgO
35 60

 

Operating data

Polarity = - / ~
re-drying:                                   300-350 C, 2 h

Approvals TÜV

Thermanit MTS 3 06527

Thermanit MTS 616 09391

Marke C Si Mn Cr Mo Ni N W

Thermanit MTS 3
Weld metal

0,11
0,09

0,25
0,22

0,50
0,70

9,00
8,90

0,95
0,93

0,40
0,40

0,22
0,18

0,06
0,05

0,05
0,04

Thermanit MTS 616
Weld metal

0,11
0,09

0,25
0,22

0,50
0,70

8,90
8,80

0,45
0,43

0,40
0,40

0,22
0,18

0,06
0,05

0,05
0,04

1,70
1,70

Designation Heat Test strength
0,2%

Tensile 
strength

Elongation
(L0 0)

 

°C

Thermanit 
MTS 3 750 C / 4 h

+ 20 C
400
460
500

540
400
380
360

700
540
500
360

18
14
14
14

47 
 
 

Thermanit 
MTS 616 760 C / 4 h + 20 C

600
560
290

700
350

18
16

41 

*Special heat treatment
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Filler Metals Bestseller for Joining Applications

SAW Flux
high-alloyed

EN ISO 14174:
SA CS 2 Cr DC

Basic materials

308L/MVR, 316L/SKR, 309L and P5

Designation C Si Mn Cr Ni Mo

308L/MVR 0,02 0,9 1,0 20,0 9,5 11

316L/SKR 0,02 0,9 1,0 19,0 12,0 2,6 10

* According to WRC-92.
Wire

strength
0,2%

Tensile 
strength

Elongation
(L0 0) 

 

+20°C – 40 °C – 60 °C
308L/MVR 410 590 37 65 40 35

316L/SKR 430 580 36 70 60 30



Chapter 5.1 - Flux cored wire (unalloyed, low-alloyed)
Product name EN ISO AWS Page
BÖHLER Ti 52-FD T 46 4 P M 1 H10 / T 42 2 P C 1 H5 E71T1-M21A4-CS1-H8; E71T1-C1A2-CS1-H4 2
Union TG 55 M T 46 4 P M 1 H10 / T 42 2 P C 1 H5 E71T-1MJH8 / E71T-1CH8 3
BÖHLER PIPESHIELD 71 T8-FD - E71T8-A4-K6 4
BÖHLER PIPESHIELD 81 T8-FD - E81T8-A4-G ; E81T8-A4-Ni2 5
BÖHLER Ti 60-FD T 50 6 1Ni P M 1 H5 E81T1-M21A8-Ni1-H4 6
BÖHLER Ti 70 PIPE-FD T 55 4 Mn1Ni P M 1H5 E91T1-M21A4-G 7
BÖHLER DMO Ti-FD T MoL P M 1 H10 E81T1-M21P -A1H8 8
BÖHLER DCMS Ti-FD T CrMo1 P M 1 H10 E81T1-M21P -B2H8 9
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Filler Metals Bestseller for Joining Applications

BÖHLER T  5 -F Flux cored wire
unalloyed rutile

EN ISO 17632-A: AWS A5.36:
T 46 4 P M 1 H10; T 42 2 P C 1 H5 E71T1-M21A4-CS1-H8; E71T1-C1A2-CS1-H4

-

rate. 
Base materials

S235JR-S355JR, S235JO-S355JO, S450JO, S235J2-S355J2, S275N-S460N,
S275M-S460M, P235GH-P355GH, P275NL1-P460NL1, P215NL, P265NL, P355N,
P285NH-P460NH, P195TR1-P265TR1, P195TR2-P265TR2, P195GH-P265GH, L245NBL415NB,
L450QB, L245MB-L450MB, GE200-GE240, shipbuilding steels: A, B, D, E, A 32-E 36
ASTM A 106 Gr. A, B, C; A 181 Gr. 60, 70; A 283 Gr. A, C; A 285 Gr. A, B, C; A 350 Gr. LF1; A
414 Gr. A, B, C, D, E, F, G; A 501 Gr. B; A 513 Gr. 1018; A 516 Gr. 55, 60, 65, 70;
A 573 Gr. 58, 65, 70; A 588 Gr. A, B; A 633 Gr. C, E; A 662 Gr. B; A 711 Gr. 1013;

C Si Mn Ti
0,06 0,5 1,2 0,05

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C:
untreated 500 580 26 180 130 90

 

Operating data

Polarity = +

re-drying: 

shielding gases: 

Dimensions (mm)
1,2 1,6

TÜV-D (11164.), DB (42.014.35), ABS, GL, LR, DNV, BV, CRS, CE
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Filler Metals Bestseller for Joining Applications

Flux cored wire
unalloyed rutile

EN ISO 17632-A: AWS A5.20:
T 46 4 P M 1 H10; T 42 2 P C 1 H5 E71T-1MJH8 /; E71T-1CH8

-

weld preparations. The slag is easily to detach. Good bead appearance with smooth tie-in. Single 
-

Base materials
S185, S235J2G3, S275JR, S355J2G3 (St 33, St 37-3N, St44-2, QSt 52-3N), E295 (St 50-2, 
P235GH, P265GH, P295GH, P355GH (HI, HII, 17 Mn 4, 19 Mn 6), P275N, P355N, P355NL2,
P460N (StE 285, EstE 285, EstE 355, StE 460), S275N, S275NL, S355N, S355NL, S460N (StE 
285, TStE 285, StE 355, TStE 355, StE 460), L210, L240, L290, L360 (StE 210.7, StE 240.7, StE 

C Si Mn P S
0,05 0,45 1,35

Heat 
Treatment

Shielding 
Gas

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at room 
temperature -40°C:

AW M21 460 560 24 140 80
M21 420 500 26 140 50

AW C1 420 520 24 140 70
 

Operating data

Polarity = + Shielding gas (EN ISO 14175) M1- M3 
and C1

Dimensions (mm) Amperage A
1,2 150-350
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Filler Metals Bestseller for Joining Applications

BÖHLER PIPE HIEL  7  T -F
low-alloy pipeline

AWS A5.36:
E71T8-A4-K6

Base materials

C Si Mn Al Ni
0,045 0,14 1,1 0,8 0,7

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -30°C: -40°C:
untreated 435 535 28 200 150 100

 

Operating data

Polarity = - no shielding gas

Dimensions (mm)
2,0

NAKS, GAZPROM
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Filler Metals Bestseller for Joining Applications

BÖHLER PIPE HIEL   T -F
low-alloy pipeline

AWS A5.36:
E81T8-A4-G ; E81T8-A4-Ni2

Base materials

C Si Mn Al Ni
0,05 0,15 1,4 0,8 1,95

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -30°C: -40°C:
untreated 500 600 25 170 120 90

 

Operating data

Polarity = - no shielding gas

Dimensions (mm)
2,0

NAKS, GAZPROM
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Filler Metals Bestseller for Joining Applications

BÖHLER T  60-F Flux cored wire
low-alloy rutile high strength

EN ISO 17632-A: AWS A5.36:
T 50 6 1Ni P M 1 H5 E81T1-M21A8-Ni1-H4

welding properties in all positions. Exceptional mechanical strength and good slag detachability,

Base materials

S460M, S355ML-S460ML, S460Q, S500Q, S460QL, S500QL, S460QL1, S500QL1, P355GH,
P355NH, P420NH, P460NH, P355N-P460N, P355NH-P460NH, P355NL1-P460NL1,
P355NL2-P460NL2, L245NB-L415NB, L245MB-L485MB, L360QB-L485QB, aldur 500Q,
aldur 500QL, aldur 500QL1 ASTM A 350 Gr. LF2; A 516 Gr. 65, 70; A 572 Gr. 42, 50, 60, 65; A 573 
Gr. 70; A 588 Gr. B, C, K; A 633 Gr. A, C, D, E; A 662 Gr. B, C; A 678 Gr. B; A 707 Gr. L2, L3; A 841 

C Si Mn Ni
0,06 0,45 1,3 0,9

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C: -60°C:
untreated 530 570 27 140 120 100 60

 

Operating data

Polarity = +

re-drying: -

Preheating and interpass temperature as 

Dimensions (mm)
1,2
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Filler Metals Bestseller for Joining Applications

BÖHLER T  70 P -F Flux cored wire
low-alloy rutile high strength

EN ISO 18276-A: AWS A5.36:
T 55 4 Mn1Ni P M 1 H5 E91T1-M21A4-G

and high-strength steels using Ar-CO2 shielding gas. Outstanding welding properties in all posi-

Base materials

C Si Mn Ni
0,07 0,5 1,5 0,95

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % -40°C:
untreated 640-820

 

Operating data

Polarity = +
14-20 l/min

Preheating and interpass temperature as 

Dimensions (mm)
1,2

TÜV-D (12279.), CE, GAZPROM
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Filler Metals Bestseller for Joining Applications

Flux cored wire
low-alloy rutile creep resistant

EN ISO 17634-A: AWS A5.36:
T MoL P M 1 H10 E81T1-M21P -A1H8

and spray arc welding in all welding positions. Good slag detachability, low spatter losses, smooth, 

Base materials
similar alloy creep resistant steels and cast steel 16Mo3, S235JR-S355JR, P195TR1-P265TR1, 
L245NB-L415NB, L450QB, L245MB-L450MB, GE200-GE300 ASTM A 29 Gr, 1016; A 106 Gr. A, B; 
A 182 Gr. F1; A 234 Gr. WP1; A 283 Gr., C, D; A 335 Gr. P1; A 501 Gr. B; A 510 Gr. 1013; A 512 Gr. 

C Si Mn Mo
0,04 0,25 0,75 0,5

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 540 600 23 120
annealed* 510 570 23 140

 

Operating data

Polarity = +

re-drying: – 

Adapt the preheating and interpass temperatures and the subse-

Dimensions (mm) Amperage A
1,2 150-330

TÜV-D (11120.), CE

GTAW rod: DMO-IG
EMS 2 Mo/BB 400 SAW combination

EMS 2 Mo/BB 24
FOX DMO Ti
EMS 2 Mo/BB 306

SMAW electrode: FOX DMO Kb
GMAW solid wire: DMO-IG

EMS 2 Mo/BB 418 TTGas welding rod: DMO
EMS 2 Mo/BB 421 TT
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Filler Metals Bestseller for Joining Applications

Flux cored wire
low-alloy rutile creep resistant

EN ISO 17634-A: AWS A5.36:
T CrMo1 P M 1 H10 E81T1-M21P -B2H8

Base materials
same alloy creep resistant steels and cast steel, case-hardening and nitriding steels with comparab-
le composition, heat treatable steels with comparable composition with tensile strengths

16CrMoV4, 1.7218 25CrMo4, 1.7225 42CrMo4, 1.7258 24CrMo5, 1.7354 G22CrMo5-4, 1.7357 
G17CrMo5-5 ASTM A 182 Gr. F12; A 193 Gr. B7; A 213 Gr. T12; A 217 Gr. WC6; A 234 Gr. WP11;
A335 Gr. P11, P12; A 336 Gr. F11, F12; A 426 Gr. CP12

C Si Mn Cr Mo P As Sn Sb
0,06 0,22 0,75 1,2 0,47 0,015 0.005 0.005 0.005

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
annealed* 555-740

 

Operating data

Polarity = +

re-drying: – 
in exceptional cases: 
shielding gases:

Adapt the preheating and interpass temperatures and the subse-

Dimensions (mm) Amperage A
1,2 150-330

TÜV-D (11162.), CE

SMAW electrode: FOX DCMS Kb SAW combination EMS 2 CrMo/BB 24

GTAW rod: DCMS-IG
EMS 2 CrMo/BB 24 SC GMAW solid wire: DCMS-IG

EMS 2 CrMo/BB 418 TT
Gas welding rod: DCMS

FOX DCMS Ti



Notes



Chapter 5.2 - Flux cored wire (high-alloyed)
Product name EN ISO AWS Page
Avesta FCW-2D 308L/MVR T 19 9 L R M/C 3 E308LT0-4 ; E308LT0-1 2
Avesta FCW 308L/MVR-PW T 19 9 L P M/C 1 E308LT1-4 ; E308LT1-1 3
BÖHLER EAS 2-FD T 19 9 L R M(C) 3 E308LT0-4 ; E308LT0-1 4
BÖHLER EAS 2 PW-FD T 19 9 L P M(C) 1 E308LT1-4 ; E308LT1-1 5
Thermanit TG 308 L T 19 9 L R M/C3 E308LT0-4 ; E308LT0-1 6
Avesta FCW-2D 309L T 23 12 L R M/C 3 E309LT0-4 ; E309LT0-1 7
Avesta FCW 309L-PW T 23 12 L P M/C1 E309LT1-4 ; E309LT1-1 8
BÖHLER CN 23/12-FD T 23 12 L R M(C) 3 E309LT0-1 ; E309LT0-4 9
BÖHLER CN 23/12 PW-FD T 23 12 L P M/C1 E309LT1-4 ; E309LT1-1 10
Thermanit TG 309 L T 23 12 L R M(C) 3 E309LT0-4 ; E309LT0-1 11
Avesta FCW-2D 316L/SKR T 19 12 3 L R M/C3 E316LT0-4 ; E316LT0-1 12
Avesta FCW 316L/SKR-PW T 19 12 3 L P M/C1 E316LT1-4 ; E316LT1-1 13
BÖHLER EAS 4 M-FD T 19 12 3 L R M(C) 3 E316LT0-4 ; E316LT0-1 14
BÖHLER EAS 4 PW-FD T 19 12 3 L P M/C1 E316LT1-4 ; E316LT1-1 15
BÖHLER EAS 4 PW-FD (LF) T Z19 12 3 L P M/C1 E316LT1-4 ; E316LT1-1 16
Thermanit TG 316 L T 19 12 3 L R M(C) 3 E316LT0-4 ; E316LT0-1 17
Avesta FCW-2D 347/MVNb T 19 9 Nb R M/C3 E347T0-4 ; E347T0-1 18
BÖHLER SAS 2-FD T 19 9 Nb R M(C) 3 E347T0-4 ; E347T0-1 19
BÖHLER SAS 2 PW-FD T 19 9 Nb P M(C) 1 E347T1-4 ; E347T1-1 20
Avesta FCW-2D 2205 T 22 9 3 NL R M/C3 E2209T0-4 ; E2209T0-1 21
Avesta FCW 2205-PW T 22 9 3 N L P M(C) 1 E2209T1-4 ; E2209T1-1 22
BÖHLER CN 22/9 PW-FD T 22 9 3 NL P M(C) 1 E2209T1-4 ; E2209T1-1 23
Avesta FCW-2D LDX 2101 T Z 24 9 N L R M(C) 3 E2307T0-4 ; E2307T0-1 24
Avesta FCW LDX 2101-PW T Z 24 9 N L P M(C) 1 E2307T1-4 ; E2307T1-1 25
Avesta FCW 2507/P100-PW T 25 9 4 N L P M21 (C1) 2 E2594T1-4 ; E2594T1-1 26
BÖHLER A7 FD T 18 8 Mn R M(C) 3 E307T0-G 27
BÖHLER A 7-MC T 18 8 Mn M M 1 EC307 (mod.) 28
Avesta FCW-2D P5 T 23 12 2 L R M/C3 E309LMoT0-4 ; E309LMoT0-1 29
BÖHLER CN 23/12 Mo-FD T 23 12 2 L R M(C) 3 E309LMoT0-4 ; E309LMoT0-1 30
BÖHLER CN 23/12 Mo PW-FD T 23 12 2 L P M(C) 1 E309LMoT1-4 ; E309LMoT1-1 31
BÖHLER CN 13/4-MC T 13 4 M M 2 EC410NiMo (mod.) 32
Avesta FCW P12-PW T Ni 6625 P M 2 ENiCrMo3T1-4 33
BÖHLER NiBAS 625 PW-FD T Ni 6625 P M 2 ENiCrMo3T1-4 34
UTP AF 6222 MoPW T Ni 6625 P M 2 ENiCrMo3T1-4 35
BÖHLER NiBAS 70/20-FD T Ni 6082 R M 3 ENiCr3T0-4 36
UTP AF 068 HH T Ni 6082 R M 3 ENiCr3T0-4 37



2

Filler Metals Bestseller for Joining Applications

A  FC -  0 L MVR Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 9 L R M/C 3 E308LT0-4 ; E308LT0-1

-
ratures below 400 C. For higher temperatures a niobium stabilised consumable such as Avesta 

done using FCW 308L/MVR-PW. FCW-2D 308L/MVR diam. 0.9 mm can be welded in all positions. 
Avesta FCW-2D 308L/MVR should be welded using direct current positive polarity (DC+) with a 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4301 1.4301 304 304S31 Z7 CN 18-09 2333
4307 1.4307 304L 304S11 Z3 CN 18-10 2352
4311 1.4311 304LN 304S61 Z3 CN 18-10 Az 2371
4541 1.4541 321 321S31 Z6 CNT 18-10 2337

C Si Mn Cr Ni

Ferrite 7 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
untreated 380 560 35 60 50 35

 

Operating data

Polarity = +
used (voltage should be increased by 2V).

Dimensions (mm) Amperage
100-160
125-280
200-350
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Filler Metals Bestseller for Joining Applications

 A  FC  0 L MVR-P Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 9 L P M/C 1 E308LT1-4 ; E308LT1-1

-
tures below 400 C. For higher temperatures a niobium stabilized consumable such as Avesta FCW-

without changing the parameter settings. Weldability is excellent in the vertical-up and overhead 
welding positions. Avesta FCW 308L/MVR-PW should be welded using direct current positive 

acids and cold or dilute reducing acids. 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4301 1.4301 304 304S31 Z7 CN 18-09 2333
4307 1.4307 304L 304S11 Z3 CN 18-10 2352
4311 1.4311 304LN 304S61 Z3 CN 18-10 Az 2371
4541 1.4541 321 321S31 Z6 CNT 18-10 2337

C Si Mn Cr Ni

Ferrite 9 FN;WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 390 570 39 60

 

Operating data

Polarity = + used (voltage should be increased by 2V).

Dimensions (mm) Amperage 
150-240
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Filler Metals Bestseller for Joining Applications

l
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BÖHLER EA  -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22
T 19 9 L R M/C 3 E308LT0-4 ; E308LT0-1

to -196 C and resists intergranular corrosion up to +350 C. BÖHLER EAS 2-FD  0.9 mm is parti-

Base materials

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 380 560 40 60 35

 

Welding position

Polarity = +

re-drying: - 
in exceptional cases: 150 C/24 h 

CO2 the voltage must be 2 V higher. The gas quantity 
should be 15-18 l/min.

Dimensions(mm) Amperage A
100-160
125-280
200-350
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Filler Metals Bestseller for Joining Applications

BÖHLER EA   P -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 9 L P M21 1 ; T 19 9 L P C1 1 E308LT1-4 ; E308LT1-1

cryogenic down to -196 C and resists intergranular corrosion up to +350 C.
Base materials

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 380 560 40 70 40

 

Welding position

Polarity = +

re-drying: - 
in exceptional cases: 150 C/24 h 

-

quantity should be 15-18 l/min.

Dimensions(mm) Amperage A
100-220
175-260
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Filler Metals Bestseller for Joining Applications
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Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 9 L R M 3 ; T 19 9 L R C 3 E308LT0-4 ; E308LT0-1

non stabilized and stabilized corrosion resistant CrNi(N) steels/cast steel grades. The weld metal is 

ceramic backing bar.
Base materials

1.4552 - G-X5CrNiNb18-9 1.4948 - X6CrNi18-11

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -196°C:
untreated 350 560 35 47 32

 

Welding position

Polarity = +
Consumption : 15 - 20 l/min.

Dimensions(mm) Amperage A
100-180
120-280
200-350
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Filler Metals Bestseller for Joining Applications

 A  FC -  09L Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 23 12 L R M/C 3 E309LT0-4 ; E309LT0-1

-

Avesta FCW-2D 309L should be welded using direct current positive polarity (DC+) with a recom-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

non-molybdenum-alloyed stainless and carbon steels.

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 400 540 35 60 45

 

Operating data

Polarity = +

Shielding gas 

increased by 2V).

Dimensions (mm) Amperage A
100-160
125-280
200-350
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Filler Metals Bestseller for Joining Applications
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 A  FC  09L-P Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 23 12 L P M/C 1 E309LT1-4 ; E309LT1-1

used in all positions without changing the parameter settings. Avesta FCW 309L-PW should be wel-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

non-molybdenum-alloyed stainless and carbon steels.

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 390 550 35 55

 

Operating data

Polarity = +
Shielding gas 

CO2 can also be used (voltage should be increased by 
2V).

Dimensions (mm) Amperage A
150-240
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Filler Metals Bestseller for Joining Applications

BÖHLER CN -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 23 12 L R M21 (C1) 3 E309LT0-4 ; E309LT0-1

-

about 3 mm.
Base materials

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 400 540 33 60 45

 

Welding position

Polarity = +

re-drying: - 
in exceptional cases: 150 C/24 h 

The gas quantity should be 15-18 l/min.

80 ). It is recommended that the voltage is increased by 

interpass temperature as required by the base metal.

Dimensions(mm) Amperage A
100-160
125-280
200-350
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Filler Metals Bestseller for Joining Applications
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BÖHLER CN  P -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 23 12 L P M21 1 ; T 23 12 L P C1 1 E309LT1-4  ; E309LT1-1

-

Base materials

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 400 540 33 65 50

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

The gas quantity should be 15-18 l/min. Slightly trailing 

temperature as required by the base metal.

Dimensions(mm) Amperage A
100-220
175-260
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Filler Metals Bestseller for Joining Applications

Flux cored wire

high-alloyed rutile
EN ISO 17633-A: AWS A5.22:
T 23 12 L R M 3 ; T 23 12 L R C 3 E309LT0-4  ; E309LT0-1

Thermanit TG 309 L is an austenitic 

-

steel grades with stainless and heat-resistant Cr steels/cast steel grades. For intermediate layers when wel-

proven on ceramic backing strips.
Base materials

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 380 540 35 47 32

 

Welding position

Polarity = +
Consumption: 15 - 20 l/min.

Dimensions(mm) Amperage A
100-180
120-280
200-350
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Filler Metals Bestseller for Joining Applications
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 A  FC -  6L KR Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 12 3 L R M/C 3 E316LT0-4 ; E316LT0-1

using FCW 316L/SKR-PW. FCW-2D 316L/SKR diam. 0.9 mm can be welded in all positions. Avesta 
FCW-2D 316L/SKR should be welded using direct current positive polarity (DC+) with a recommen-

-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 Z7 CND 18-12-03 2343
4432 1.4432 316L 316S13 Z3 CND 17-12-03 2353
4429 1.4429 S31653 316S63 Z3 CND 17-12 Az 2375
4571 1.4571 316Ti 320S31 Z6 CNDT 17-12 2350

C Si Mn Cr Ni Mo

Ferrite 10 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –40°C: –196:°C
untreated 400 560 33 55 50 28

 

Operating data

Polarity = +
shielding gas:

CO2 can also be used (voltage should be increased by 
2V).

Dimensions (mm) Amperage A
100-160
125-280
200-350
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Filler Metals Bestseller for Joining Applications

 A  FC  6L KR-P Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 12 3 L P M/C 1 E316LT1-4 ; E316LT1-1

in all positions without changing the parameter settings. Weldability is excellent in the vertical-up 
and overhead welding positions. Avesta FCW 316L/SKR-PW should be welded using direct current 

-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4436 1.4436 316 316S33 Z7 CND 18-12-03 2343
4432 1.4432 316L 316S13 Z3 CND 17-12-03 2353
4429 1.4429 S31653 316S63 Z3 CND 17-12 Az 2375
4571 1.4571 316Ti 320S31 Z6 CNDT 17-12 2350

C Si Mn Cr Ni Mo

Ferrite 10 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –40°C:
untreated 400 560 37 60 55

 

Operating data

Polarity = +
Shielding gas  

CO2 can also be used (voltage should be increased by 
2V).

Dimensions (mm) Amperage A
150-240
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Filler Metals Bestseller for Joining Applications
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BÖHLER EA  4 M-F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 12 3 L R M21 (C1) 3 E316LT0-4 ; E316LT0-1

down to -120 C and resists intergranular corrosion up to +400 C. BÖHLER EAS 4 M-FD  0.9 mm 

Base materials
-

C Si Mn Cr Ni Mo

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -120°C:
untreated 400 560 38 55 35

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

CO2 the voltage must be 2 V higher. The gas quantity 
should be 15-18 l/min.

Dimensions(mm) Amperage A
100-160
125-280
200-350
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Filler Metals Bestseller for Joining Applications

BÖHLER EA  4 P -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 12 3 L P M21 1 ; T 19 12 3 L P C1 1 E316LT1-4 ; E316LT1-1

-

-

-120 C and resists intergranular corrosion up to +400 C.
Base materials

-

C Si Mn Cr Ni Mo

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -120°C:
untreated 400 560 38 65 45

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

-

quantity should be 15-18 l/min.

Dimensions(mm) Amperage A
100-220
175-260
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Filler Metals Bestseller for Joining Applications
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BÖHLER EA  4 P -F  LF Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T Z19 12 3 L P M21 1 ; T Z19 12 3 L P C1 1 E316LT1-4 ; E316LT1-1

and high welding speeds.
Base materials

-

C Si Mn Cr Ni Mo

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 390 550 40 75 45

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

CO2 the voltage must be 2 V higher. The gas quantity 
should be 15-18 l/min.

Dimensions(mm) Amperage A
100-220
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Filler Metals Bestseller for Joining Applications

Flux cored wire

high-alloyed rutile
EN ISO 17633-A: AWS A5.22:
T 19 12 3 L R M 3 ; T 19 12 3 L R C 3 E316LT0-4  ; E316LT0-1

Base materials

C Si Mn Cr Mo Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT -120°C:
untreated 350 560 35 47 32

 

Welding position

Polarity = +
Consumption: 15 - 20 l/min.

Dimensions(mm) Amperage A
100-180
120-280
200-350
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Filler Metals Bestseller for Joining Applications
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 A  FC -  47 MVN Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 9 Nb R M/C 3 E347T0-4 ; E347T0-1

-

347/MVNb should be welded using direct current positive polarity (DC+) with a recommended wire 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
4541 1.4541 321 321S31 Z6 CNT 18-10 2337
-  1.4550 347 347S31 Z6 CNNb 18-10 2338

C Si Mn Cr Ni Nb
8xC

Ferrite 7 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 420 600 35 75

 

Operating data

Polarity = +
shielding gas:

-
sed by 2V).

Dimensions (mm) Amperage A
125-280
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Filler Metals Bestseller for Joining Applications

BÖHLER A  -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 9 Nb R M21 3 ; T 19 9 Nb R C1 3 E347T0-4 ; E347T0-1

-
-

cryogenic down to -196 C and resists intergranular corrosion up to +400 C.
Base materials

C Si Mn Cr Ni Nb
+

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 420 600 35 75 45

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

CO2 the voltage must be 2 V higher. The gas quantity 
should be 15-18 l/min.

Dimensions(mm) Amperage A
125-280
200-350
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Filler Metals Bestseller for Joining Applications
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BÖHLER A   P -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 19 9 Nb P M21 1 ; T 19 9 Nb P C1 1 E347T1-4 ; E347T1-1

result in a high weld quality at the same time as short welding times. Additional advantages to its 

-
granular corrosion up to +400 C.
Base materials

C Si Mn Cr Ni Nb
+

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -120°C:
untreated 420 600 35 75 38

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

-

quantity should be 15-18 l/min.

Dimensions(mm) Amperage A
100-220
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Filler Metals Bestseller for Joining Applications

 A  FC -  05 Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 22 9 3 N L R M/C 3 E2209T0-4 ; E2209T0-1

Very good resistance to pitting and stress corrosion cracking in chloride containing environments. 

G36 and NACE TM 0177 Method A. 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2205 1.4462 S32205 318S13 Z3 CND 22-05 Az 2377

C Si Mn Cr Ni Mo N

Ferrite 45 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –40°C:
untreated 615 800 25 60 40

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
125-280
200-350
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Filler Metals Bestseller for Joining Applications
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 A  FC  05-P Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 22 9 3 N L P M/C 1 E2209T1-4 ; E2209T1-1

-
bility is excellent in the vertical-up and overhead welding positions. Avesta FCW 2205-PW should be 

Very good resistance to pitting and stress corrosion cracking in chloride containing environments. 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2205 1.4462 S32205 318S13 Z3 CND 22-05 Az 2377

C Si Mn Cr Ni Mo N

Ferrite 40 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –40°C:
untreated 600 800 27 80 55

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
125-240
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Filler Metals Bestseller for Joining Applications

BÖHLER CN 9 P -F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 22 9 3 N L P M21 1 ; T 22 9 3 N L P C1 1 E2209T1-4 ; E2209T1-1

-

Base materials

C Si Mn Cr Ni Mo N PREN FN
30-50

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C: -40°C: -46°C:
untreated 600 800 27 80 65 55 45

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

-

quantity should be 15-18l/min.

Dimensions(mm) Amperage A
100-220
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Filler Metals Bestseller for Joining Applications
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 A  FC -  L X 0 Flux cored wire
high-alloyed rutile

EN ISO 17633-A:
T 23 7 N L R M/C 3

2101. The steel is a  lean duplex  steel with excellent strength and medium corrosion resistance. 

PW. Avesta FCW-2D LDX 2101 should be welded using direct current positive polarity (DC+) with 

corrosion cracking than 1.4301/AISI 304. 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
LDX 2101 1.4162 S32101 - - -

C Si Mn Cr Ni Mo N

Ferrite 35 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –40°C:
untreated 550 740 31 65 45

 

Operating data

Polarity = +
shielding gas: 

CO2 can also be used (voltage should be increased by 

Dimensions (mm) Amperage A
125-280
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Filler Metals Bestseller for Joining Applications

 A  FC  L X 0 -P Flux cored wire
high-alloyed rutile

EN ISO 17633:
T 23 7 N L P M/C1

2101. The steel is a lean duplex  steel with excellent strength and medium corrosion resistance. 

the parameter settings. Weldability is excellent in the vertical-up and overhead welding positions. 
Avesta FCW LDX 2101-PW should be welded using direct current positive polarity (DC+) with a 

corrosion cracking than 1.4301/AISI 304. 
Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
LDX 2101 1.4162 S32101 - - -

C Si Mn Cr Ni Mo N

Ferrite 30 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –40°C:
untreated 575 765 30 70 50

 

Operating data

Polarity = +
shielding gas:

CO2 can also be used (voltage should be increased by 

Dimensions (mm) Amperage A
150-240
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 A  FC  507 P 00-P Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 25 9 4 N L P M21 1 E2594T1-4

settings. Weldability is excellent in the verticalup and overhead welding positions. Avesta FCW 
2507/P100-PW should be welded using direct current positive polarity (DC+) with a recommended 

Very good resistance to pitting and stress corrosion cracking in chloride containing environments. 

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
2507 1.4410 S32750 - Z3 CND 25-06 Az 2328
4501 1.4501 S32760 - - -

C Si Mn Cr Ni Mo N

Ferrite 40 FN WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: –40°C:
untreated 670 890 26 50 32

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
150-240
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BÖHLER A 7-F Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 18 8 Mn R M21 3 ; T 18 8 Mn R C1 31 E307T0-G (mod.)

-

temperatures above 650 C.
Base materials

themselves or among each other; unalloyed and alloyed boiler or structural steels with high-alloy Cr 
and Cr-Ni steels; heat-resistant steels up to +850 C; austenitic manganese steels together and with 
other steels; cryogenic plate and pipe steels together with cryogenic austenitic materials.

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 420 630 39 60

 

Welding position

Polarity = +

re-drying: -  
in exceptional cases: 150 C/24 h 

The gas quantity should be 15-18 l/min. Slightly trailing 

temperature as required by the base metal.

Dimensions(mm) Amperage A
125-280
200-350
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BÖHLER A 7-MC Metal cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22
T 18 8 Mn M M12 1 EC307 (mod.)

Base materials

quenched and tempered and armour steels among themselves or among each other; unalloyed 
and alloyed boiler or structural steels with high-alloy Cr and Cr-Ni steels; heat-resistant steels up 
to +850 C; austenitic manganese steels together and with other steels; cryogenic plate and pipe 
steels together with cryogenic austenitic materials.

C Si Mn Cr Ni

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 400 600 42 70

 

Welding position

Polarity = +

re-drying: - 
in exceptional cases: 150 C/24 h 

The gas quantity should be 15-18 l/min. Preheating and 
interpass temperature as required by the base metal. A 

and arc length 3-5 mm. The Pulsarc technique is to be 

wires.

Dimensions(mm) Amperage A
60-280
100-370
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 A  FC -  P5 Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 23 12 2 L R M/C 3 E309LMoT0-4 ; E309LMoT0-1

-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS

molybdenum-alloyed stainless and carbon steels.

C Si Mn Cr Ni Mo

Ferrite 25 FN; WRC-92

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C:
untreated 500 700 30 55

 

Operating data

Polarity = + CO2 can also be used (voltage should be increased by 
2V). 

Dimensions (mm) Amperage A
125-280
200-350
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Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22:
T 23 12 2 L R M21 (C1) 3 E309LMoT0-4 ; 309LMoT0-1

Mo-alloyed eld claddings. The easy handling and high deposition rate result in high productivity with 

Base materials
-

-

C Si Mn Cr Ni Mo

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 500 700 30 55 37

 

Welding position

Polarity = +

re-drying: -  in exceptional cases: 150 C/24 h 

The gas quantity should be 15-18 l/min. Slightly trailing torch position 

interpass temperature as required by the base metal.
Dimensions(mm) Amperage A

120-160
125-280
200-350
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Flux cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.22
T 23 12 2 L P M21 1 ; T 23 12 2 L P C1 1 E309LMoT1-4 ; E309LMoT1-1

-

wetting behaviour result in a high weld quality at the same time as short welding times. Additional 
-

Base materials
-

-

C Si Mn Cr Ni Mo

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -60°C:
untreated 530 720 32 65 50

 

Welding position

Polarity = +

re-drying: - 
in exceptional cases: 150 C/24 h 

The gas quantity should be 15-18 l/min. Slightly trailing torch po-

recommended in all positions. It is recommended that the voltage 

and interpass temperature as required by the base metal.

Dimensions(mm) Amperage A
100-220
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BÖHLER CN 4-MC Metal cored wire
high-alloyed rutile

EN ISO 17633-A: AWS A5.9:
T 13 4 M M12 2 EC410NiMo (mod.)

Base materials

ACI Grade CA 6 NM

C Si Mn Cr Ni Mo

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -20°C:
untreated 760 900 16 65 60

 

Welding position

Polarity = +

re-drying: - 
shielding gas: M1

Arc length ~ 3 mm. Preheating and interpass temperature 

15 kJ/cm. Tempering at +580-620 C.

Dimensions(mm) Amperage A
130-370
250-550

SEPROZ
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A  FC  P -P Flux cored wire
nickel-based

EN ISO 12153: AWS A5.34:
T Ni 6625 P M 2 ENiCrMo3T1-4

and can be used in all positions without changing the parameter settings. Weldability is excellent in 

mm. 

and stress corrosion cracking in chloride containing environments. Meets the corrosion test require-

Base materials

For welding steels such as
Outokumpu EN ASTM BS NF SS
254 SMO 1.4547 S31254 - - 2378

C Si Mn Cr Ni Mo Nb Fe
bal.

Ferrite 0 FN

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -40°C: -196°C:
untreated 460 750 40 75 60 45

 

Operating data

Polarity = +

Dimensions (mm) Amperage A
150-240
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BÖHLER NIBA  6 5 P -F Flux cored wire
nickel-based

EN ISO 12153: AWS A5.34:
T Ni 6625 P M21 2 ENiCrMo3T1-4

content (e.g. Alloy 625 and Alloy 825) and also to CrNiMo steels with a high Mo content (e.g. 6 Mo  

-

Extremely high resistance to stress corrosion cracking and pitting (PREN 52). Resistant to thermal 

Base materials

C Si Mn Cr Mo Ni Nb Fe
bal.

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 500 740 40 90 80

 

Welding position

Polarity = +
shielding gases:

quantity should be 15-18 l/min.

Dimensions(mm) Amperage A
150-250
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Flux cored wire
nickel-based

EN ISO 14172: AWS A5.34:
E Ni 6625 (NiCr22Mo9Nb) ENiCrMo3 T1-4

UTP AF 6222 MoPW tubular wire nickel alloy exhibits excellent behavior in welds out position and 

-
mum interpass temperature at 150  C.
Base materials

DIN Nomenclature Material No. UNS No. Alloy type
NiCr22Mo9Nb 2.4856 N 06625 625
X NiCrMoCu25 20 5 1.4539 N 08904 904
X NiCrNb 18 12 1.4583
StE 355 1.0562
X 8Ni9 1.5662 A 553 Tp.1

C Si Mn Cr Mo Nb Fe P S Ni
bal.

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % -196°C:
untreated 490 750 30 60

 

Welding position

Polarity = + shielding gases:

Dimensions(mm) Amperage A
160-260

 

TÜV (Nr. 10991)
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BÖHLER NIBA  70 0-F Flux cored wire
nickel-based

EN ISO 12153: AWS A5.34:
T Ni 6082 R M21 3 ENiCr3T0-4

-
-

-

-

Base materials
-

the Alloy 800 (H) material.

C Si Mn Cr Ni Nb Fe
bal.

Heat 
Treatment

Yield 
strength
0,2%

Tensile 
strength

Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % +20°C: -196°C:
untreated 400 650 39 135 110

 

Welding position

Polarity = +

shielding gas:

should be 15-20 l/min.

Dimensions(mm) Amperage A
130-260
150-350
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UTP AF 06  HH Flux cored wire
nickel-based

EN ISO 12153: AWS A5.34:
E Ni 6082 (NiCr20Mn3Nb) E NiCr 3 T0-4

-
cal applications are high-temperature components.

UTP AF 068 HH is characterised by its hot cracking resistance and tough weld metal and is used 

Base materials

DIN Nomenclature Material No. UNS No. Alloy type

NiCr15Fe 2.4816 N06600 600

LC NiCr15Fe 2.4817 N01665 600 LC

X10CrNiMoNb18 12 1.4583*

X10NiCrAlTi 32 21 1.4876 800

GX10NiCrNb32 20 1.4859

StE 355 1.0562*

*Di

C Si Mn P S Cr Ni Nb Fe
bal.

Heat 
Treatment

Yield 
strength
0,2%

Tensile strength Elongation
(L0=5d0) 

Impact values  
in J CVN

MPa MPa % at RT
untreated 400 650 39 135

 

Welding position

Polarity = +
shielding gases:

Dimensions(mm)

TÜV (No. 10209)



Notes
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A  P   Finishing chemical

Pickling gel for use and storage in warmer climates

paste to facilitate the application and to give a high coverage.
It can hence be used to clean with a good result.
Standard applications

brush pickling of weld seams and smaller surfaces of all stainless
steel grades.
Characteristics
 

 Improved pickling result, offers a brighter surface with less discolouration than classical 
products.

 
 Can be used and stored in warmer climates (the gel is heatstable up to +45 C).
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A  B O  P  P  0 Finishing chemical

A unique patented, safer-to-use pickling paste!

Standard applications
Avesta BlueOne  Pickling Paste 130 is universal, suitable for brush pickling of welds and smaller 
surfaces of all stainless steel grades.

Characteristics
 

 Improved pickling result, offers a brighter surface with less discolouration than classical 
products.
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A  R O  P  P  40 Finishing chemical

A powerful, low-fuming, safer-to-use pickling paste!

Standard applications
Avesta RedOne  Pickling Paste 140 is intended for powerful brush pickling of welds and smaller 

-
gest our low fuming Avesta BlueOne  Pickling Paste 130 in order to improve the

Characteristics
 

 Unique and patented.
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A  P   04 Finishing chemical

pickling result for larger stainless steel surfaces.
Standard applications

RedOne  Pickling
Characteristics
 Restores stainless steel surfaces that have been damaged during fabrication operations such 

-

 

 

Passivation
To further improve the result we recommend passivating after pickling using Avesta FinishOne 
Passivator 630, which is a safer acid-free passivation method.
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A  R O  P   40 Finishing chemical

Standard applications

treatment.
Characteristics
 Restores stainless steel surfaces that have been damaged during fabrication operations such 

-

 Improved pickling result, offers a brighter surface with less discolouration than classical 
products.

 

Passivation

To further improve the result we recommend passivating after pickling using Avesta FinishOne 
Passivator 630, which is a safer acid-free passivation method.
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A  P  B  0 Finishing chemical

For immersion pickling!
Avesta Pickling Bath 302 is a concentrate that should be diluted with water depending on the 
stainless steel grade.
Standard applications

Characteristics
 Restores stainless steel surfaces that have been damaged during fabrication operations such 

-

 

Recommended concentrations

done if longer pickling timesc an be accepted.

1 part of 302 into 1 part of water.
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A  C  40 Finishing chemical

-
ce. Cleaning with Avesta Cleaner 401 eliminates these spots with ease, restoring the surface

Standard applications
Avesta Cleaner 401 is intended for a wide range of industrial cleaning applications, it offers a good 
general cleaning result on stainless steel surfaces.

Characteristics
 Restores and brightens stainless steel surfaces that have been contaminated during 

fabrication or usage. It removes surface rust, water staining and lime deposits and organic 
contamination such as oil and grease.

 Pre-cleans before pickling. It removes organic contaminants such as grease, oil, etc. which 
will inhibit pickling.

 
and road salt.

Passivation
Avesta Cleaner 401 can be used in combination with Avesta FinishOne  Passivator 630, which 
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A  P  60 Finishing chemical

A traditional nitric acid based, well-proven passivator
Avesta Passivator 601 is intended for use after mechanical descaling treatment of stainless steel 
such as grinding, polishing and blasting. These processes leave a surface which, because of
remaining grinding dust and iron particles, is sensitive to corrosion. The product also restores the 

Standard applications
Avesta Passivator 601 is intended for use after mechanical descaling treatment of stainless steel 
such as grinding, polishing and blasting. These processes leave a surface which, because of
remaining grinding dust and iron particles, is sensitive to corrosion. The product also restores the 

Characteristics
 
 Removes surface contaminants and iron particles from the stainless steel surface.

Surface restoration
Avesta Cleaner 401 can be used together with Avesta FinishOne  Passivator 601, which helps re-
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A  F O  P  6 0 6 0 Finishing chemical

An acid-free passivator!
Avesta FinishOne  Passivator 630 passivate without nitric or citric acid. It helps to remove free 

up the passivation process.
Standard applications
Avesta FinishOne  Passivator 630 is intended for a wide range of industrial passivating applica-
tions. It offers a good general passivating result on stainless steel surfaces

Characteristics
 

fabrication such as grinding, brushing, blasting etc or usage.
 
 

used wet-on-wet. 
 
 
 
 

Surface restoration
Avesta Cleaner 401 can be used together with Avesta FinishOne  Passivator 630, which helps 
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Overview

The selection of the welding process is an important aspect of creating an economical wel-
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 Good ignition and re-ignition properties
 

 

 

T         
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air.

-

Electrode diameter
mm

elding current
A

ure tungsten  Allo ed tungsten  
electrode electrode

1.0 25 - 170                   max. 0
1.6 50 - 110 15 - 150
2.4 0 - 160 50 - 220
3.2 120 - 220 0 - 320
4.0 150 - 300 120 - 400
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melts in its own arc.

-

drops.
-

Arc t pe Application aterial trans er Spatter ormation omments

Short arc

Transitional arc

Spray arc

Long arc (under
CO2 or with a high
proportion of CO2 in
the shielding gas)

Pulsed arc

Thin plate, 
out-of-position,
root welds

Medium plate
thickness, 
out-of-position

Medium and thick
plate in the PA,
PB positions

Medium and thick
plate in the PA,
PB positions

Wide working
range

In short circuit,
large drops

Material transfer
partly in short 
circuit

Fine droplet mate-
rial transfer with-
out short-circuits

Material transfer
partly in short cir-
cuit

No short circuits,
1 drop per pulse

Low with the right
current source

Some spatter
adhering to the
workpiece

Low

Some spatter
adhering to the
workpiece

Very low

Low heat input,
low deposition
rate

Medium 
performance

High deposition
rate

High deposition
rate

More heat input
than with short arc

 

-
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T  

the transitional arc.

lower limit of the arc voltage.

ire diameter urrent oltage eed rate eposition e icienc
mm A m min g h

0. 60 - 130 15 - 17 2.9 - 13.0 0.7 - 2.9
1.0 70 - 160 16 - 19 2.4 - 7. 0.9 - 2.9
1.2 100 - 1 0 17 - 20 2.1 - 5.4 1.1 - 2.9

ire diameter urrent oltage eed rate eposition e icienc
mm A m min g h

0. 110 - 140 1  - 22 6.0 - 9.0 1.3 - 1.9
1.0 130 - 1 0 1  - 24 5.0 - 7.5 1.7 - 2.5
1.2 170 - 240 19 - 26 5.0 - 7.5 2.4 - 3.6
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P  

 
material.

 

 

 

-
meters with spatter-free drop transfer.

ire diameter urrent intensit oltage eed rate eposition e icienc
mm A m min g h

0. 140 - 190 22 - 26 4.0 - 15.0 2.1 - 3.7
1.0 170 - 260 23 - 27 3.5 - 12.0 2.4 - 4.0
1.2 220 - 320 25 - 30 2.5 - 10.0 2.  - 4.6
1.6 260 - 390 26 - 34 2.0 - 16.0 3.2 - 6.2
2.4 340 - 490 30 - 36 2.5 - 13.5 3.2 - .0
3.2 400 - 5 0 34 - 3 1.2 - 12.2 4.5 - .5

ire diameter urrent oltage eed rate eposition e icienc
mm A m min g h

1.0 0 - 2 0 20 - 32 3.0 - 1 .0 1.0 - 6.0
1.2 100 - 340 22 - 35 2.0 - 12.0 0.9 - 5.
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drops and is almost free of spatter.

CommentsUsual application

Components in vol. Symbol

CO2 O2 Ar He H2 N2

0011
0012

59 - 5.0.lab3
1 0.5 - 5 bal.a 0.5 - 5
2 0.5 - 5 bal.a

3 0.5 - 3 bal.a

4 0.5 - 5 0.5 - 3 bal.a

0 5 - 15 bal.a

1 15 - 25 bal.a

2 3 - 10 bal.a

3 0.5 - 5 3 - 10 bal.a

4 5 - 15 0.5 - 3 bal.a

5 5 - 15 3 - 10 bal.a

6 15 - 25 0.5 - 3 bal.a

7 15 - 25 3 - 10 bal.a

1 25 - 50 bal.a

2 10 - 15 bal.a

3 25 - 50 2 - 10 bal.a

4 5 - 25 10 - 15 bal.a

5 25 - 50 10 - 15 bal.a

1 100
2 bal. 0.5 - 30

.lab1 a 0.5 - 15

.lab2 a 15 - 50
0011

.lab2 a 0.5 - 5

.lab3 a 5 - 50

.lab4 a 0.5 - 10 0.5 - 5
.lab05 - 5.05

1 100

Main
group

Sub -
group

Oxidising Inert Re -
ducing

Low
reactivity

a For this classification, argon can be partly or entirely replaced by helium.
b Two mixed gases with the same Z-classification must not be exchanged for one another.

I

M1

M2

M3

C

R

N

O

Z

MIG, WIG, 
plasma welding

MAG

WIG, plasma welding, 
plasma cutting, back purging

Plasma cutting
Root shielding

Plasma cutting

inert

Weak
reducing 

Strong
oxidising

Reducing

Reducing 
low reactivity

Strongly oxidising

Mixed gases with components that are not listed in the table, or mixed gases with a 
composition outside the given ranges.b
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as well as self-shielding wires which generate their own shielding gas in the welding process. B hler 

-

PB and PC are the preferred welding positions.

Stainless
Stainless

to weld

 
down
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-

High 
strength

High 
strength

Creep 
resistant

Creep 
resistant

Stainless

Stainless

Stailness

Stainless

Stainless

Stainless

Stainless

Stainless
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Stainless

Stainless

Stainless

Stainless

Stainless

Stainless

Stainless

Stainless

Stainless

Stainless

Stainless

Stainless to weld

Stainless to weld

Stainless

Stainless

Stainless

Stainless

Stainless

Stainless

-
sed

-
sed

-
sed

-
sed for dissimilar oints

-
sed for dissimilar oints

-
sed for dissimilar oints
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Submerged arc welding re uires a welding consumable (wire, strip or flux cored wire) and a non-
metallic auxiliary material, the welding flux.

The welding flux has a very significant effect on the resulting weld. As a result of the melting beha-
viour and of various physical properties such as viscosity, surface tension, density, thermal expan-
sion and electrical conductivity it has a very strong effect on the appearance of the seam and on
the slag detachability.

The effect of the welding flux, through the metallurgical reaction, on the chemical composition and
therefore the mechanical properties of the weld metal is of great importance.

Depending on the method of manufacture a distinction is made between:
e code F (fused)

Made by melting in an electric arc furnace  homogenous, not sensitive to 
moisture, resistant to abrasion, but a very limited metallurgical reaction, high 
apparent density and relatively poor slag detachability.

mera e code A (agglomerated), e.g. UV 420 TT.
Manufactured through agglomeration followed by drying in a rotary kiln  very 
good metallurgical reaction, low apparent density, good slag detachability, 
possibility of additional alloying, but sensitive to moisture and abrasion.

According to the basicity, the welding flux is classified into acid, neutral and basic welding flux. The
basicity is calculated from

basic constituents (CaO, CaF2, MgO, MnO)
B = 

acid constituents (SiO2, TiO2, ZrO2)

If B is less than 1 we speak of an acid welding flux (predominantly acidic constituents)  at a value
between 1 and 1.2 it is considered neutral  above that we speak of a basic welding flux, and above
2 of a highly basic welding flux.

The following fluxes are in common use, classified according to their main constituents:

a a e e a e e (MS), predominantly MnO and SiO2.

a m a e e (MS), predominantly CaO, MgO and SiO2. 

m a e r e e (AR), predominantly Al2O3 and TiO2.

m a e a (AB), predominantly Al2O3, CaO and MgO

r e a (FB), predominantly CaO, MgO, MnO and CaF2

Other flux types are defined in the EN ISO 14174 standard.

Each type of flux has its own specific properties that must be taken account when making the sel-
ection for practical application.
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Overview
-

-

The last chapter in this section approaches the altogether more complex problem of dissimilar oints. 
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-

thing that determines the strength and the deformation properties. 

Steels with allo  contents > 5%

steels.
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stress-relieved.

-

-

-

mechanical properties of the base material.
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30
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-

* Onl  for root welding
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-

 

-

electrode.

-

forth in order to avoid pores.
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-

1. 

3. 



20

Filler Metals Bestseller for Joining Applications

treatment cannot be repeated.
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-

 -

cored wires and solid wire electrodes.

 -

existing internal stresses.
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1. 

-

3. 

or wire-shielding gas combinations.
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-

provided in the welded metal.

content.
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ve complete martensite conversion. 
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-

-

-

state.

Pearlitic-martensitic
Semi-ferritic-ferritic
Soft martensitic
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- limited
-

none

possible.
-

are the ferritic Cr steels.

-

-

H
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or soft annealed.
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Dissimilar
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good
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good
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-

1. -

when welding.
3. 
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metals.

treatment.
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brittle sigma phase is possible.

-
-
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elttil oot ro hcum oot o secneuesnosnosae

elta- errite content is un anted
Re uirement for non-magnetic FN=0 Magnetisability
weld metal
Particular corrosion stress FN 0.5 Selective corrosion
Use at very low temperatures FN 0.5 Loss of toughness
Use at very high temperatures FN 0.5 Phase precipitation

o  delta- errite proportion is advantageous
High resistance hot cracking, including 

3NFgnikcarc toh fo ksiRstnenopmoc dellaw-kciht
Usage temperatures between Loss of toughness FN 15

51NFnoitatipicerp esahP51-3=NFC004 dna 001-
51NFnoisorroc evitceleSsserts lacimehc lausunu oN

igh delta- errite content is re uired
Resistance to stress 
corrosion cracking FN=30-75 Reduced resistance to stress 
Increase in strength FN=30-75 corrosion cracking FN 30

Reduced toughness FN 75
Compensation for the dilution when Reduced strength FN 30
welding dissimilar joints FN=15-25 Risk of hot cracking from dilution FN 15
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mediate coolings.
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-

-

-
her-strength base material.
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material.
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Notes



47

Filler Metals Bestseller for Joining Applications

Overview
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The rate of cooling is greater when
 
 
 the material is colder.

-

of hardening.
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-

T      

serusaem-retnuosesuac dna stlua

Use of welding consumables that yield a
very low hydrogen content in the weld metal.

Redrying the welding consumable.
Preheating the joint.

Application of low-hydrogen annealing
straight from welding heat

R e R
Atomic hydrogen diffuses into the weld metal
and into the heat affected zone during welding.
This can result in cracking during and after coo-
ling, particularly in regions of higher internal
stress and high dislocation density (e.g. at the
grain boundaries in martensite).

Selection of the optimum welding temperatu-
re cycle, layer structure and/or bead geome-
try.

In general, the toughness of certain parts of the
heat affected zone is impaired with respect to
the base material through the formation of coar-
se grains or through hardening. Unfavourable
crystallisation in the weld metal can lead to poor
figures.

Modifying the welding parameters so that the
individual beads are broader and flatter, i.e.
reducing the depth-width ratio of a bead.

Reducing dilution with the base material.

Lowering the welding speed. 

Note: Solidification cracks rarely occur in
steels with low sulphur and phosphorus con-
tents.

R ra k
Solidification cracks are predominantly associa-
ted with trace elements such as sulphur or
phosphorus. These can precipitate in the centre
of the bead during solidification. They are the
result of the formation of low-melting films aro-
und the grain boundaries. These films reduce
the ability of the weld metal to deform, and 
longitudinal cracks can then develop as a result
of the shrinkage stresses as the weld metal 
solidifies.
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Use of steels with specified properties in the
direction of the thickness.

Avoidance of susceptible arrangements of
welded seams

Preheating

Observing DASt Guideline 014

R R
If no special measures are taken during manufac-
ture of the steel, the toughness of flat products or
sections can be significantly less in the direction
of the thickness than in the longitudinal direction.
This is caused by the presence of non-metallic
inclusions which are lengthened by the rolling
process. Shrinkage stresses in the weld metal
that act in the direction of the thickness can
cause these inclusions to open, so causing fractu-
res parallel to the surface of the plate.
Highly stressed T-butt joints and cruciform joints
tend to exhibit this fault.

Reduction of the stress concentration by grin-
ding the weld toes.

Reducing the proportion of coarse grains in
the heat affected zone through a correct
se uence of weld beads.

Use of the optimum heat treatment process.

R R R
Carbide or nitride precipitation can occur during
stress-relief annealing if the annealing itself
and/or the composition of the steel are unfavoura-
ble. This can reduce the ability of the steel to
deform to such an extent that the stress relief
does not just lead to plastic deformation, but also
to the formation of cracks.

Selection of a suitable welding consumable
(in some cases of a higher alloy content than
the base material)
Reduction of the internal welding stresses
Proper subse uent treatment of welded
seams (e.g. pickling).

RR R
Differences in the chemical composition, grain
size and stress between the weld and the base
material can result in different corrosion rates. In
the majority of cases it is the weld and the heat
affected zone that are preferentially attacked.

Avoiding stress concentrations. 

Reducing stress in all welds.

Stress-relief annealing

R RR R
A critical combination of stress, microstructure
and surrounding medium can lead to this form of
corrosion. All three of these factors must be pre-
sent at the same time.

-
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R R

High nitrogen content in the base material and 
the welding consumable

Nitriding through plasma cutting Grind the cutting edge
Inade uate screening of the arc region from 
the atmosphere by: 
- arc too long
- incorrect angle of attack of the electrode
- damaged electrode covering
- blowing effect

Use of welding consumables appropriate 
for the base material, having an increased
capacity to dissolve nitrogen (e.g. higher 
Cr and Mn contents in austenitic alloys)

Weld with a short arc
Weld with a steep angle of attack
Ensure that the electrode covering is 
undamaged and centralised
Ensure a symmetrical contact with the 
material, weld with AC if possible

Change the setting suitably 
Look for and remedy leaks
Correct association of capillary and pressure
reducer
The pressure in the bottle and in the line
must correspond to the necessary input
pressure to the pressure reducer

Too little shielding gas through: 
- setting too low
- leaking line
- capillary hole too small
- not enough input pressure to the pressure 

reducer

Reduce the gas uantity
Clean the gas nozzle and the contact tube
during welding pauses
Clean the gas nozzle, rectify faults in the
wire feed, increase the voltage of spluttering
wire electrode, ensure good current transfer
in the contact tube, proper ground connec-
tion, remove slag from previously welded
seams

Turbulence due to:
- shielding gas flow rate too high
- spatters on the gas nozzle or contact tube
- unsteady arc

Avoid draughts, position the suction unit dif-
ferently
Allow the gas to flow for a longer time before
or after welding
Reduce the gas nozzle distance
Align the wire electrode better, arrange the
contact tube centrally
Match the gas nozzle shape to the prepared
seam
Arrange the gas nozzle behind the torch
(seen in the welding direction) if possible

Inade uate gas shield through:
- draughts through open windows, doors etc.
- gas uantity too low at the beginning or end 

of welding
- gas nozzle distance too great
- wire electrode outlet off-centre
- wrong gas nozzle shape
- wrong gas nozzle adjustment
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serusaem-retnuosesuac dna stlua
Thermal up-current or chimney effect 
due to:
- weld pool temperature being too high 
- workpiece temperature being too high
- unimpeded draft in pipelines

Moisture due to:
- moist electrode coating (increased H contents)
- condensation on wire electrode
- moisture on base metal
- leaking water-cooled torch
- condensation on shielding gas nozzle

Incorrect handling of basic electrodes
Rounding of segregation zones

Rusty and scaly surfaces

R
Inclusion of air in the area immediately 
surrounding the weld 

Moisture in welding gap, possibly chemically 
bonded to rust

Layers of grease in welding gap, present either 
as contamination or to prevent corrosion or 
applied intentionally for lubrication purposes 

Metallic coatings (e.g. tin, zinc)

Coating materials (e.g. production coatings)

Reduce size of weld pool
Reduce preheat or interpass temperature 
(if possible metallurgically) 
Seal pipes
Re-dry electrodes according to manu-
facturer�s instructions 
E ualize temperature of filler metal, store in
a dry place
Dry weld area by skin-drying or preheating
Look for leaks and remedy, dry wire trans-
port hose in case water has got in
Check torch cooling for excess capacity
Weld over arc strikes

Use basic electrode with higher Mn content
Reduce penetration by decreasing the arc
power or increasing the welding speed. 

Clean weld area prior to welding

Create opportunities for entrained air to
escape e.g. increase welding gap, use butt
welds instead of fillet or lap welds

Remove moisture by preheating, remove
rust or layers of scale, use butt welds
instead of fillet or lap welds

Remove grease using solvents, increase
welding gap and dry well, use butt welds
instead of fillet or lap welds

Comply with recommended layer thicknes-
ses, remove metal coatings if necessary,
increase welding gap, use butt welds instead
of fillet or lap welds
Choose favourable coating material, comply
with prescribed coating thickness, remove
any layers that are too thick if necessary,
ensure good degasification in the gap, use
butt welds to replace fillet or lap welds
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-

enter into the economic consideration. 

 Select an easier welding position

 Replace the existing method with a mechanised welding method
 Adapt the oint preparation
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 Use igs

 Pre-stress

 Use methods with less distortion

 Train and motivate welders

 Design for inspection



V
A

B
W

A
 0

9/
20

13
 E

N
G

30
00

voestalpine Böhler Welding Austria GmbH
Böhler-Welding-St. 1
8605 Kapfenberg / AUSTRIA
Phone: +43 (0) 3862-301-0
Telefax: +43 (0) 3862-301-95193



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive true
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


