








Béhler Welding

Preface

BOHLER WELDING - Your Partner for Welding

“Our customers' problems are our problems too”
is the basic principle at BOHLER WELDING.

More than 80 years of experience gathered by the company in over 70 different countries
has proved beyond doubt that, in practice, the quality of the welding is decisive. When
extreme temperatures, maximum strength requirements, exceptional resistance to
corrosion or the highest possible working speed become the critical factors, adaptable
know-how is essential.

We pay close attention to all the issues relevant for successful welding - materials,
application, welding additives - and cooperate with customers in developing the solution
most favourable for them.

Nothing is too much trouble for us in our pursuit of optimal welding results for our
customers. Even in the Antarctic or the deserts of Africa, we provide our customers with
product information, training courses and welding demonstrations.

When it comes to welding, only the best can satisfy us. That is why we collaborate in
product development with universities and research institutes which have the necessary
equipment and personnel for performing the simulations and measurements we require
(for example with scanning electron microscopes or high-speed cameras).

At BOHLER WELDING it's results that count.
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Béhler Welding

Alphabetical Product List

BOHLER Type of filler metal Page
FOX 2.5 Ni SMAW electrode, low-alloyed, cryogenic application 2-85
2.5 Ni-IG GTAW rod, low-alloyed, cryogenic application 2-91
2.5 Ni-IG GMAW solid wire, low-alloyed, cryogenic application 2-98
FOX 20 MVW SMAW electrode, high-alloyed, creep resistant 2-122
20 MVW-IG GTAW rod, high-alloyed, creep resistant 2-138
20 MVW-UP/BB 24 SAW wire/flux-combination
high-alloyed, creep resistant 2-166
3 NiCrMo 2.5-UP/BB 24 SAW wire/flux-combination, low-alloyed, high strength  2-100
3 NiMo 1-UP/BB 24  SAW wire/flux-combination, low-alloyed, high strength ~ 2-99
FOX A7 SMAW electrode,
high-alloyed, special applications 2-274
FOX A7-A SMAW electrode, high-alloyed, special applications 2-275
A7 CN-IG GTAW rod, high-alloyed, special applications 2-284
A7-IG GMAW solid wire 2-287
A7-MC Metal cored wire, high-alloyed, special application 2-290
A7-FD GMAW flux cored wire, high-alloyed, Special applications 2-292
A7 PW-FD GMAMW flux cored wire, high-alloyed, Special applications ~ 2-293
A7 CN-UP/BB 203 SAW wire/flux-combination
high-alloyed, special applications 2-298
FOX AM 400 SMAW electrode, high-alloyed, highly corrosion resistant 2-202
AM 400-1G GTAW rod, high-alloyed, highly corrosion resistant 2-226
AM 400-1G GMAW solid wire, high-alloyed, highly corrosion resistant 2-235
FOX ASN 5 SMAW electrode, high-alloyed, highly corrosion resistant 2-200
FOX ASN 5-A SMAW electrode, high-alloyed, highly corrosion resistant 2-201
ASN 5-1G GTAW rod, high-alloyed, highly corrosion resistant 2-215
ASN 5-1G (Si) GMAMW solid wire, high-alloyed,
highly corrosion resistant 2-234
ASN 5-UP/BB 203 SAW wire/flux-combination
high-alloyed, highly corrosion resistant 2-268
ASN 5 SY-UP/BB 202 SAW wire/flux-combination
high-alloyed, highly corrosion resistant 2-267
BB 24 SAW flux, fluoride-basic type 2-363
BB 24 SC SAW flux, fluoride-basic type 2-364
BB 25 SAW flux, fluoride-basic type 2-365
BB 33 M SAW flux, aluminate-rutile-type 2-366
BB 202 SAW flux, fluoride-basic type 2-368
BB 203 SAW flux, fluoride-basic type 2-369
BB 430 SAW flux, fluoride-basic type 2-370
BB 444 SAW flux, fluoride-basic type 2-371
BB 910 SAW flux, fluoride-basic type 2-382
BF 16 SAW flux, manganese-silicate-type 2-367
FOX BVD 85 SMAW electrode for vertical-down welding,
basic, pipe welding 2-59
FOX BVD 90 SMAW electrode for vertical-down welding,
basic, pipe welding 2-60
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BOHLER Type of filler metal Page

FOX BVD 100 SMAW electrode for vertical-down welding,
basic coating, pipe welding, 2-61

FOX BVD 110 SMAW electrode for vertical-down welding,
basic coating, pipe welding 2-62

FOX BVD 120 SMAW electrode for vertical-down welding,
basic coating, pipe welding 2-63

FOX BVD RP SMAW electrode for vertical-down welding
basic coating, pipe welding 2-58
BW Vil Rod for gas welding, mild steel 2-45
BW XII Rod for gas welding, mild steel 2-46
FOX C9 MV SMAW electrode, high-alloyed, creep resistant 2-119
C 9 MV-IG GTAW rod, high-alloyed, creep resistant 2-135
C 9 MV-IG GMAW solid wire, high-alloyed, creep resistant 2-147
C 9 MV-MC GMAW metal cored wire, high-alloyed, creep resistant  2-149
C 9 MV Ti-FD GMAW flux cored wire, high-alloyed, creep resistant 2-153
C 9 MV-UP/BB 910 SAW wire/flux-combination, high-alloyed, creep resistant 2-164
FOX C9 MVW SMAW electrode, high-alloyed, creep resistant 2-120
C 9 MVW-IG GTAW rod, high-alloyed, creep resistant 2-136
CAT 430 L Cb-IG GMAW solid wire, chemical resistant 2-223
CAT 439 L Ti-IG GMAW solid wire, chemical resistant 2-224

FOX CEL SMAW electrode for vertical-down welding,
cellulosic coated, pipe welding 2-50

FOX CEL+ SMAW electrode for vertical-down welding,
cellulosic coated, pipe welding 2-51

FOX CEL 70-P SMAW electrode for vertical-down welding
cellulosic coated, pipe welding 2-52

FOX CEL 75 SMAW electrode for vertical-down welding
cellulosic coated, pipe welding 2-53

FOX CEL 80-P SMAW electrode for vertical-down welding
cellulosic coated, pipe welding 2-55

FOX CEL 85 SMAW electrode for vertical-down welding,
cellulosic coated, pipe welding 2-56

FOX CEL 90 SMAW electrode for vertical-down welding,
cellulosic coated, pipe welding 2-57

FOX CEL Mo SMAW electrode for vertical-down welding,
cellulosic coated, pipe welding 2-54
FOX CM 2 Kb SMAW electrode, low-alloyed, high temperature 2-114
CM 2-IG GTAW rod, low-alloyed, high temperature 2-130
CM 2-IG GMAW solid wire, low-alloyed, high temperature 2-145
CM 2 Ti-FD GMAW flux cored wire, low-alloyed, high temperature  2-152
CM 2-UP/BB 24 SAW wire/flux-combination, low-alloyed, high temperature 2-160
FOX CM 5 Kb SMAW electrode, low-alloyed, high temperature 2-117
CM 5-1G GTAW rod, high-alloyed, high temperature 2-133
CM 5-1G GMAW solid wire, high-alloyed, high temperature 2-146
CM 5-UP/BB 24 SAW wire/flux-combination, high-alloyed, high temperature ~ 2-163
FOX CM 9 Kb SMAW electrode, high-alloyed, high temperature 2-118
CM 9-1G GTAW rod, high-alloyed, high temperature 2-134
FOX CN 13/4 SMAW electrode, high-alloyed, stainless 2-178
FOX CN 13/4 SUPRA SMAW electrode, high-alloyed, stainless 2-179
CN 13/4-IG GTAW rod, high-alloyed, stainless 2-209

\l



Béhler Welding

BOHLER Type of filler metal Page
CN 13/4-1G GMAW solid wire, high-alloyed, stainless 2-225
CN 13/4-MC Metal cored wire, high-alloyed, stainless 2-240
CN 13/4-MC (F) Metal cored wire, high-alloyed, stainless 2-241
CN 13/4-UP/BB 203  SAW wire/flux-combination, high-alloyed, stainless 2-261
FOX CN 16/13 SMAW electrode, high-alloyed, creep resistant 2-123
CN 16/13-1G GTAW rod, high-alloyed, creep resistant 2-139
FOX CN 16/6 M-HD SMAW electrode, high-alloyed, stainless 2-183
FOX CN 17/4 PH SMAW electrode, high-alloyed, stainless 2-184
FOX CN 18/11 SMAW electrode, high-alloyed, creep resistant 2-124
CN 18/11-1G GTAW rod, high-alloyed, creep resistant 2-140
CN 18/11-IG GMAW solid wire, high-alloyed, creep resistant 2-148
CN 18/11-UP/BB 202 SAW wire/flux-combination,
high-alloyed, creep resistant 2-167
FOX CN 199 M SMAW electrode, high-alloyed, special applications 2-276
CN 19/9 M-IG GTAW rod, high-alloyed, special applications 2-285
CN 19/9 M-IG GMAMW solid wire, high-alloyed,
special applications 2-288
FOX CN 20/25 M SMAW electrode, high-alloyed, highly corrosion resistant 2-204
FOX CN 20/25 M-A SMAW electrode, high-alloyed, highly corrosion resistant 2-205
CN 20/25 M-IG GTAW rod, high-alloyed, highly corrosion resistant 2-218
CN 20/25 M-IG (Si) GMAW solid wire, high-alloyed,
highly corrosion resistant 2-236
FOX CN 21/33 Mn SMAW electrode, high-alloyed, heat resistant 2-308
CN 21/33 Mn-IG GTAW rod, high-alloyed, heat resistant 2-314
CN 21/33 Mn-IG GMAW solid wire, high-alloyed, heat resistant 2-320
FOX CN 22/9 N SMAW electrode, high-alloyed, highly corrosion resistant 2-207
FOX CN 22/9 N-B SMAW electrode, high-alloyed, highly corrosion resistant 2-206
CN 22/9 N-FD GMAMW flux cored wire, high-alloyed,
highly corrosion resistant 2-257
CN 22/9 N-IG GTAW rod, high-alloyed, highly corrosion resistant 2-219
CN 22/9 N-IG GMAW solid wire, high-alloyed,
highly corrosion resistant 2-237
CN 22/9 N-UP/BB 202 SAW wire/flux-combination,
high-alloyed, highly corrosion resistant 2-269
CN 22/9 PW-FD GMAW flux cored wire, high-alloyed,
highly corrosion resistant 2-258
FOX CN 23/12-A SMAW electrode, high-alloyed, special applications 2-277
CN 23/12-MC Metal cored wire, high-alloyed, special application 2-291
CN 23/12-FD GMAMW flux cored wire, high-alloyed,
special applications 2-294
CN 23/12 PW-FD GMAW flux cored wire, high-alloyed,
special applications 2-295
CN 23/12-1G GTAW rod, high-alloyed, special applications 2-286
CN 23/12-1G GMAMW solid wire, high-alloyed,
special applications 2-289
CN 23/12-UP/BB 202 SAW wire/flux-combination
high-alloyed, special applications 2-299
FOX CN 23/12 Mo-A SMAW electrode, high-alloyed, special applications 2-278
CN 23/12 Mo-FD GMAMW flux cored wire, high-alloyed,
special applications 2-296
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BOHLER Type of filler metal Page
CN 23/12 Mo PW-FD  GMAW flux cored wire, high-alloyed,
special applications 2-297
CN 24/9 LDX-IG GTAW rod, high-alloyed, highly corrosion resistant 2-220
CN 24/9 LDX-IG GMAW solid wire high-alloyed,
highly corrosion resistant 2-238
CN 24/9 LDX-FD GMAW flux cored wire, high-alloyed, highly corrosion resistant ~ 2-259
CN 24/9 LDX PW-FD  GMAW flux cored wire, high-alloyed, highly corrosion resistant  2-260
CN 24/9 LDX-UP /BB 203 SAW wire/flux-combination, high-alloyed,
highly corrosion resistant 2-270
FOX CN 24/13 SMAW electrode, high-alloyed, special applications 2-279
FOX CN 24/13 Nb SMAW electrode, high-alloyed, special applications 2-280
FOX CN 25/9 Cu T SMAW electrode, highly corrosion resistant 2-208
CN 25/9 Cu T-IG GTAW rod, highly corrosion resistant 2-221
CN 25/9 Cu T-IG GMAW solid wire, highly corrosion resistant 2-239
FOX CN 25/35 Nb SMAW electrode, high-alloyed, heat resistant 2-309
CN 25/35 Nb-IG GTAW rod, high-alloyed, heat resistant 2-315
CN 25/35 Nb-IG GMAMW solid wire, high-alloyed, heat resistant 2-321
FOX CN 29/9 SMAW electrode, high-alloyed, special applications 2-281
FOX CN 29/9-A SMAW electrode, high-alloyed, special applications 2-282
FOX CN 35/45 Nb SMAW electrode, high-alloyed, heat resistant 2-310
CN 35/45 Nb-IG GTAW rod, high-alloyed, heat resistant 2-316
CN 35/45 Nb-IG GMAW solid wire, high-alloyed, heat resistant 2-322
FOX CuNi 30 Fe SMAMW electrode, high-alloyed, copper-nickel 2-357
CuNi 30 Fe-IG GTAW rod, high-alloyed, copper-nickel 2-358
DCMS Gas welding rod, low-alloyed, high temperature 2-169
FOX DCMS Kb SMAW electrode, low-alloyed, high temperature 2-111
FOX DCMS Ti SMAW electrode, low-alloyed, high temperature 2-110
DCMS Ti-FD GMAW flux cored wire, low-alloyed, high temperature 2-151
DCMS-IG GTAW rod, low-alloyed, high temperature 2-128
DCMS-IG GMAW solid wire, low-alloyed, high temperature 2-143
FOX DCMV SMAW electrode, low-alloyed, high temperature 2-112
DMO Gas welding rod, low-alloyed, high temperature 2-168
FOX DMO Kb SMAW electrode, low-alloyed, high temperature 2-109
FOX DMOTi SMAW electrode, low-alloyed, high temperature 2-108
DMO Ti-FD GMAW flux cored wire, low-alloyed, high temperature 2-150
DMO-IG GTAW rod, low-alloyed, high strength 2-87
DMO-IG GTAW rod, low-alloyed, high temperature 2-127
DMO-IG GMAW solid wire, low-alloyed, high temperature 2-142
FOX DMV 83 Kb SMAW electrode, low-alloyed, high temperature 2-113
DMV 83-IG GTAW rod, low-alloyed, high temperature 2-129
DMV 83-IG GMAW solid wire, low-alloyed, high temperature 2-144
FOX E 308 H SMAW electrode, high-alloyed, creep resistant 2-125
E 308 H-FD GMAMW flux cored wire, high-alloyed, creep resistant 2-154
E 308 H PW-FD GMAMW flux cored wire, high-alloyed, creep resistant 2-155
FOX E317 L SMAW electrode, high-alloyed, highly corrosion resistant 2-199
E 317 L-FD GMAW flux cored wire, high-alloyed, highly corrosion resistant ~ 2-255
E 317 L PW-FD GMAW flux cored wire, high-alloyed, highly corrosion resistant ~ 2-256
FOX E 347 H SMAW electrode, high-alloyed, creep resistant 2-126
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FOX EAS 2 SMAW electrode, high-alloyed, chemical resistant 2-185
FOX EAS 2 (LF) SMAW electrode, high-alloyed, chemical resistant 2-187
FOX EAS 2-A SMAW electrode, high-alloyed, chemical resistant 2-186
EAS 2-MC Metal cored wire, high-alloyed, chemical resistant 2-242
EAS 2-FD GMAW flux cored wire, high-alloyed, chemical resistant 2-244
EAS 2 PW-FD GMAW flux cored wire, high-alloyed, chemical resistant 2-245

EAS 2 PW-FD (LF)

GMAW flux cored wire, high-alloyed, chemical resistant

2-246

EAS 2-1G GTAW rod, high-alloyed, chemical resistant 2-210
EAS 2-1G (Si) GMAW solid wire, high-alloyed, chemical resistant 2-230
EAS 2-UP/BB 202 SAW wire/flux-combination
high-alloyed, chemical resistant 2-263
FOX EAS 2-VD SMAW electrode, high-alloyed, chemical resistant 2-188
FOX EAS 2 Si SMAW electrode, high-alloyed, highly corrosion resistant 2-198
FOX EAS4 M SMAW electrode, high-alloyed, chemical resistant 2-191
FOX EAS 4 M (LF) SMAW electrode, high-alloyed, chemical resistant 2-192
FOX EAS 4 M-A SMAW electrode, high-alloyed, chemical resistant 2-193
EAS 4 M-MC Metal cored wire, high-alloyed, chemical resistant 2-243
EAS 4 M-FD GMAW flux cored wire, high-alloyed, chemical resistant 2-250
EAS 4 PW-FD GMAW flux cored wire, high-alloyed, chemical resistant 2-251
EAS 4 PW-FD (LF) GMAW flux cored wire, high-alloyed, chemical resistant 2-252
EAS 4 M-IG GTAW rod, high-alloyed, chemical resistant 2-212
EAS 4 M-IG (Si) GMAW solid wire, high-alloyed, chemical resistant 2-232
FOX EAS 4 M-TS SMAW electrode, high-alloyed, chemical resistant 2-195
EAS 4 M-UP/BB 202  SAW wire/flux-combination
high-alloyed, chemical resistant 2-265
FOX EAS 4 M-VD SMAW electrode, high-alloyed, chemical resistant 2-194
EASN 2 Si-IG GTAW rod, high-alloyed, highly corrosion resistant 2-214
FOX EASN 25M SMAW electrode, highly corrosion resistant 2-203
EASN 25M-1G GTAW rod, highly corrosion resistant 2-217
EMK 6 GTAW rod, unlegiert 2-26
EMK 6 GMAW solid wire, mild steel 2-29
EMK 7 GMAW solid wire, mild steel 2-30
EMK 8 GMAW solid wire, mild steel 2-31
EML 5 GTAW rod, mild steel 2-27
EMS 2 CrMo/BB 24 SAW wire/flux-combination, low-alloyed, high temperature 2-158
EMS 2 CrMo/BB 25 SAW wire/flux-combination, low-alloyed, high temperature 2-159
EMS 2 Mo/BB 24 SAW wire/flux-combination, low-alloyed, high temperature 2-156
EMS 2 Mo/BB 25 SAW wire/flux-combination, low-alloyed, high temperature 2-157
EMS 2/BB 24 SAW wire/flux-combination, mild steel 2-36
EMS 2/BB 25 SAW wire/flux-combination, mild steel 2-37
EMS 2/BB 33 M SAW wire/flux-combination, mild steel 2-38
EMS 2/BF 16 SAW wire/flux-combination, mild steel 2-39
EMS 3/BB 24 SAW wire/flux-combination, mild steel 2-40
EMS 3/BB 25 SAW wire/flux-combination, mild steel 2-41
EMS 3/BB 33 M SAW wire/flux-combination, mild steel 2-42
EMS 3/BF 16 SAW wire/flux-combination, mild steel 2-43
ER 308 H-IG GTAW rod, high-alloyed, creep resistant 2-141
ER 70 S-2 GTAW rod, mild steel 2-28
ERTi 2-1IG GTAW rod, Titanium 2-359
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FOX ETI SMAW electrode, mild steel, rutile-coated 2-15
FOX EV 47 SMAW electrode, mild steel, basic-coated 2-20
FOX EV 50 SMAW electrode, mild steel, basic-coated 2-21
FOX EV 50-A SMAW electrode, mild steel, basic-coated 2-22
FOX EV 50-W SMAW electrode, mild steel, basic-coated 2-23
FOX EV 55 SMAW electrode, mild steel, basic-coated 2-24
FOX EV 60 SMAW electrode, low-alloyed, high strength 2-77
FOX EV 60 PIPE SMAW electrode for vertical-up welding,
basic coating, pipe welding 2-65
FOX EV 70 PIPE SMAW electrode for vertical-up welding,
basic coating, pipe welding 2-66
FOX EV 63 SMAW electrode, low-alloyed, high strength 2-76
FOX EV 65 SMAW electrode, low-alloyed, high strength 2-78
FOX EV 70 SMAW electrode, low-alloyed, high strength 2-79
FOX EV 70 Mo SMAW electrode, low-alloyed, high strength 2-80
FOX EV 75 SMAW electrode, low-alloyed, high strength 2-81
FOX EV 85 SMAW electrode, low-alloyed, high strength 2-84
FOX EV 85-M SMAW electrode, high strength 2-86
FOX EV 100 SMAW electrode, high strength 2-86
FOX EV PIPE SMAW electrode for vertical-up welding,
basic coating, pipe welding 2-64
FOX FA SMAW electrode, high-alloyed, heat resistant 2-303
FA-IG GTAW rod, high-alloyed, heat resistant 2-311
FA-1IG GMAW solid wire, high-alloyed, heat resistant 2-317
FOX FF SMAW electrode, high-alloyed, heat resistant 2-304
FOX FF-A SMAW electrode, high-alloyed, heat resistant 2-305
FOX FFB SMAW electrode, high-alloyed, heat resistant 2-306
FOX FFB-A SMAW electrode, high-alloyed, heat resistant 2-307
FFB-IG GTAW rod, high-alloyed, heat resistant 2-313
FFB-IG GMAW solid wire, high-alloyed, heat resistant 2-319
FF-IG GTAW rod, high-alloyed, heat resistant 2-312
FF-IG GMAW solid wire, high-alloyed, heat resistant 2-318
FOX HL 160 Ti SMAW electrode, mild steel, rutile coated, high efficiency 2-18
FOX HL 180 Ti SMAW electrode, mild steel, rutile coated, high efficiency 2-19
HL 51-FD GMAW flux cored wire, mild steel, metal-cored 2-34
HL 53-FD GMAW flux cored wire, mild steel, metal-cored 2-35
FOX KE SMAW electrode, mild steel, rutile cellulose coated 2-12
KW 5 Nb-IG GMAW solid wire, high-alloyed, stainless 2-222
FOX KW 10 SMAW electrode, high-alloyed, stainless 2-180
KW 10-1G GMAW solid wire, high-alloyed, stainless 2-226
KWA-IG GMAW solid wire, high-alloyed, stainless 2-227
FOX MSU SMAW electrode, mild steel, rutile-cellulosic-coated 2-10
Ni 1-1G GTAW rod, pipe welding 2-88
Ni 2-UP/BB 24 SAW wire/flux-combination, low-alloyed, cryogenic application 2-101
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FOX NIBAS 400 SMAW electrode, nickel base 2-334
NIBAS 400-1G GTAW rod, nickel base 2-340
NIBAS 400-1G GMAW solid wire, nickel base 2-346
FOX NIBAS 617 SMAW electrode, nickel base 2-332
NIBAS 617-1G GTAW rod, nickel base 2-338
NIBAS 617-1G GMAW solid wire, nickel base 2-344
NIBAS 617-UP/BB 444 SAW wire/flux-combination, nickel base 2-353
FOX NIBAS 625 SMAW electrode, nickel base 2-328
NIBAS 625-1G GTAW rod, nickel base 2-335
NIBAS 625-1G GMAW solid wire, nickel base 2-341
NIBAS 625 PW-FD GMAW flux cored wire, nickel base 2-349
NIBAS 625-UP/BB 444 SAW wire/flux-combination, nickel base 2-351
FOX NIBAS 60/15 SMAW electrode, nickel base 2-327
FOX NIBAS 70/15 SMAW electrode, nickel base 2-329
FOX NIBAS 70/20 SMAW electrode, nickel base 2-330
NIBAS 70/20-1G GTAW rod, nickel base 2-336
NIBAS 70/20-1G GMAW solid wire, nickel base 2-342
NIBAS 70/20-FD GMAW flux cored wire, nickel base 2-347
NIBAS 70/20 Mn-FD  GMAW flux cored wire, nickel base 2-348
NIBAS 70/20-UP/BB 444 SAW wire/flux-combination, nickel base 2-350
FOX NIBAS C 24 SMAW stick electrode, nickel base 2-331
NIBAS C 24-IG GTAW rod, nickel base 2-337
NIBAS C 24-IG GMAW solid wire, nickel base 2-343
NIBAS C 24-UP/BB 444 SAW wire/flux-combination, nickel base 2-352
FOX NIBAS C 276 SMAW electrode, nickel base 2-333
NIBAS C 276-1G GTAW rod, nickel base 2-339
NIBAS C 276-IG GMAW solid wire, nickel base 2-345
NIBAS C 276-UP/BB 444 SAW wire/flux-combination, nickel base 2-354
FOX NiCr 625 SMAW electrode, nickel base 2-328
NiCr 625-1G GTAW rod, nickel base 2-335
NiCr 625-1G GMAW solid wire, nickel base 2-341
FOX NiCr 70/15 SMAW electrode, nickel base 2-329
FOX NiCr 70 Nb SMAW electrode, nickel base 2-330
NiCr 70 Nb-IG GTAW rod, nickel base 2-336
NiCr 70 Nb-IG GMAW solid wire, nickel base 2-342
NiCrMo 2.5-1G GMAW solid wire, low-alloyed, high strength 2-95
NiCrMo 2.5-1G GTAW rod, low-alloyed, high strength 2-90
NiCu 1-IG GMAW solid wire, low-alloyed, weather resistant 2-92
FOX NiCuCr SMAW electrode, low-alloyed, weather resistant 2-76
FOX NiMo 100 SMAW electrode, low alloyed, high strenght 2-82
NiMo 1-1G GMAW solid wire for automatic welding, pipe welding 2-69
NiMo 1-1G GMAW solid wire, low-alloyed, high strength 2-94
NiMo 1-1G GTAW rod, low-alloyed, high strength 2-90

Xl



Béhler Welding

BOHLER Type of filler metal Page
FOX NUT SMAW electrode, gouging electrode 2-25
FOX OHV SMAW electrode, unlegiert, rutil cellulose umhdllt 2-11
FOX P23 SMAW electrode, low-alloyed, high temperature 2-115
P 23-IG GTAW rod, low-alloyed, high temperature 2-131
P 23-UP/BB 430 SAW wire/flux-combination, low-alloyed, high temperature 2-161
FOX P 24 SMAW electrode, low-alloyed, high temperature 2-116
P 24-1G GTAW rod, low-alloyed, high temperature 2-132
P 24-UP/BB 430 SAW wire/flux-combination, low-alloyed, high temperature 2-162
FOX P92 SMAW electrode, high-alloyed, creep resistant 2-121
P92-1G GTAW rod, high-alloyed, creep resistant 2-137
P92-UP/BB 910 SAW wire/flux-combination,
high-alloyed, creep resistant 2-165
FOX RDA SMAW electrode, high-alloyed, special applications 2-283
FOX SAS 2 SMAW electrode, high-alloyed, chemical resistant 2-189
FOX SAS 2-A SMAW electrode, high-alloyed, chemical resistant 2-190
SAS 2-IG GTAW rod, high-alloyed, chemical resistant 2-211
SAS 2-1G (Si) GMAMW solid wire, high-alloyed,
chemical resistant 2-231
SAS 2-FD GMAW flux cored wire, high-alloyed, chemical resistant  2-247
SAS 2 PW-FD GMAW flux cored wire, high-alloyed, chemical resistant ~ 2-248
SAS 2 PW-FD (LF) GMAW flux cored wire, high-alloyed, chemical resistant ~ 2-249
SAS 2-UP/BB 202 SAW wire/flux-combination
high-alloyed, chemical resistant 2-264
FOX SAS 4 SMAW electrode, high-alloyed, chemical resistant 2-196
FOX SAS 4-A SMAW electrode, high-alloyed, chemical resistant 2-197
SAS 4-I1G GTAW rod, high-alloyed, chemical resistant 2-213
SAS 4-IG (Si) GMAW solid wire, high-alloyed, chemical resistant 2-233
SAS 4-FD GMAW flux cored wire, high-alloyed, chemical resistant ~ 2-253
SAS 4 PW-FD GMAW flux cored wire, high-alloyed, chemical resistant ~ 2-254
SAS 4-UP/BB 202 SAW wire/flux-combination,
high-alloyed, chemical resistant 2-266
SG3-P GMAW solid wire for automatic welding, pipe welding 2-67
SG 8-P GMAW solid wire, pipe welding 2-68
SG 8-P GMAW solid wire, high strength 2-93
FOX SKWA SMAW electrode, high-alloyed, stainless 2-181
SKWA-IG GMAW solid wire, high-alloyed, stainless 2-228
FOX SKWAM SMAW electrode, high-alloyed, stainless 2-182
SKWAM-IG GMAW solid wire, high-alloyed, stainless 2-229
SKWAM-UP/BB 203  SAW wire/flux-combination, high-alloyed, stainless 2-262
FOX SPE SMAW electrode, mild steel, rutile-basic-coated 2-16
FOX SPEM SMAW electrode, mild steel, rutile-basic-coated 2-17
FOX SUM SMAW electrode, mild steel, rutile-basic-coated 2-13
FOX SUS SMAW electrode, mild steel, rutile-basic-coated 2-14
Ti 52-FD GMAW flux cored wire, mild steel, rutile typ 2-32
Ti 52 W-FD GMAW flux cored wire, mild steel, rutile typ 2-33
Ti 70 Pipe-FD GMAW flux cored wire for automatic pipe welding, rutile typ 2-70
Ti 80 Pipe-FD GMAW flux cored wire for automatic pipe welding, rutile typ 2-71
X 70-1G GMAW solid wire, low-alloyed, high strength 2-96
X 90-1G GMAW solid wire, low-alloyed, high strength 2-97
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Classification-based or Approval-based Selection

Comparison Table EN-Classification
and BOHLER products

EN-Classification  Bohler EN-Classification  Bohler
34B42 FOX CN 13/4 SUPRA | E 423 Mo C 25 FOX CEL Mo
34B62 FOX CN 13/4 E425B12H5 FOX EV 50-W
3B22 E424B12H5 FOX EV PIPE
7B22 E425B 42 H5 FOX EV 50
8165NLB22 E 46 3 1Ni C 25 FOX CEL 80-P
8165NLR32 E 46 3B 41 FOX BVD RP
88MnB22 E 46 4 Z (NiCrCu) B42 __FOX NiCuCr
189 MnMo R 32 E464 1NiC25 FOX CEL 85

3LR12 E 46 5 1Ni B 45 FOX BVD 85
3LR15 E465B 12 H5 FOX EV 55
3LR32 E 46 6 1Ni B 42 FOX EV 60
31B22 E 46 8 2Ni B 42 H5 FOX 2.5 Ni
3NbB22 E503 1Ni C 25 FOX CEL 90
3NbR32 E504B42H5 FOX EV 63
9B42H5 E 504 1Ni B12 H5 FOX EV 60 PIPE
99HR42H5 E 553 MnMo B T 42 H10_ FOX EV 70 Mo
99LB22 E 55 4 Z(Mn2NiMo) B12 H5 FOX EV 70 PIPE
99LB22 E 555 Z2Ni B 45 FOX BVD 90
99LR15 E556 INIMoB42H5  FOX EV 65
99LR32 FOX EV 70
99NbB22 E 62 4 Mn1NiMo B 42 H5_FOX NiMo 100
E 625 Z2Ni B 45 FOX BVD 100
99NbR32 E 62 6 Mn2NiCrMo B42 H5_FOX EV 7
0103R32 E 69 3 Mn2NiMo B 45 FOX BVD 110
0255CuNLB22 FOX BVD 120
0255 CuNLR32 E 69 6 Mn2NiCrMo B42 H5_FOX EV 85
12B22 ECrMol B4 2H FOX DCMS Kb
12R32 ECrMoi R12 FOX DCMS Ti
931LB22 E CrMo2 B 4 2 H5 FOX CM 2 Kb
93LR32 E CrMo5 B 4 2 H5 FOX CM 5 Kb
412B22 E CrMo9 B 4 2 H5 FOX CM 9 Kb
312NbB22 E CrMo91 B 4 2 H5 FOX C
3122 R32 ECrMoWV12B42H5 _ FOX 20 MVW
312LR32 EMoB 42H5 FOX DMO Kb
94NLB22 EMoR12 FOX DMO Ti
20B22 E MoV B 42H5 FOX DMV 83 Kb
20R32 E_Ni 66 20 FOX NIBAS 60/15
4B22 E Ni 40 60 FOX NIBAS 400
99R12 ENi6117 FOX NIBAS 617
99R32 E Ni 60 59 FOX NIBAS C 24
80 RC 11 FOX MSU, FOX OHV | E Ni 62 76 FOX NIBAS C 276
FOX KE EZ16 13 NbB 42 H5 FOX CN 16/13
8 0 RR 12 FOX SUM EZ166MoB62H5 FOX CN 16/6 M-HD
8 0 RR 54 FOX HL 160 Ti EZ174CuB43H5 FOX CN 17/4 PH
8 0 RR 74 FOX HL 180 Ti EZ17MoB22 FOX SKWAI
82 RB 12 FOX SPE EZ19145iB22 FOX EAS 2 Si
FOX SPEM EZ2133B42 FOX CN 21/33 Mn
8 3 C 21 FOX CEL EZ22184LB22 FOX AM 400
8 2 C 21 FOX CEL+ EZ25222NLB22 FOX EASN 25 M
8 4 B 42 H5 FOXEV 47 EZ2535NbB 62 FOX CN 25/35 Nb
0RR 12 FOX SUS, FOX ETI 126701 (NiCr36Fe15Nb0.9) FOX CN 35/45 Nb
3B 12 H10 FOX EV 50-A E ZCrMoV1 B 4 2 H5 FOX DCMV
3C25 FOX CEL 75
3C25 FOX CEL 70-P
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Selection Guide

EN-Classification = Bohler EN-Classification Bodhler
E ZCrMoWV911 B4 2 H5 FOX C 9 MVW G Z21 33 MnNb CN 21/33 Mn-IG
E ZCrMoWVNDb 9 0.5 2 B42H5_FOX P 92 AM 400-IG

G Z22178 4 NL

E ZCrMoVNb B 21 B42 H5 FOX P 24 G Z25 35 Nb CN 25/35 Nb-IG
E ZCrwV21.5 B42 H5 FOX P 23 S NiZ6701 (NiCr36Fe15Nb0.8) CN 35/45 Nb-IG
E Ni 6182 FOX NIBAS 70/15 ol BW VII
FOX NiCr 70/15 oln BW XII
E Ni 60 82 FOX NIBAS 70/20 olv DMO
NIBAS 70/20-FD OV (mod.) DCMS
FOX NiCr 70 Nb S134/SAFB2DC CN 13/4-UP/BB 203
E Ni 66 25 FOX NIBAS 625 S17/SAFB2 SKWA-UP/BB 202
NIBAS 625 PW-FD S17 Mo H SKWAM-UP/BB 203
FOX NiCr 625 SZ18 16 5NL/ SA FB2 ASN 5-UP/BB 203
G134 N 13/4-IG n/SAFB2 A 7CN-UP/BB 203
G17 KWA-IG H/SAFB2 CN 18/11-UP/BB 202
G 18 8 Mn A7-1G L/SAFB2DC EAS 2-UP/BB 202
G 23LSi EAS 4 M-IG (Si) S 19 b/SAFB2 SAS 2-UP/BB 202
G 2 3 NbSi SAS 4-1G (Si) S22 9 3NL/SAFB2DC _ CN 22/9 N-UP/BB 202
G 9 CN 18/11-IG S 38 0 MS S2 EMS 2/BF
G 9LSi EAS 2-IG (Si) 38 0 MS S3 EMS 3/BF
G 9 NbSi SAS 2-1G (Si) S386FBS2 EMS 2/BB 24
G20103 CN 19/9 M-IG S 423 FB S3 EMS 3/BB 25
G2212H FF-IG S424FB S2 EMS 2/BB 25
G 2293 NL 2/9 N-IG S42 4 FB S3 EMS 3/BB 24
G2312L CN 23/12-1G S46 0AR S2 EMS 2/BB 33 M
G 2594 NL CN 25/9 CuT-IG S 46 3 FB S2Mo EMS 2 Mo/BB 25
G 2520 Mn FFB- S 46 4 FB S2Mo EMS 2 Mo/BB 24
G254 FA-IG S 46 6 FB S2Ni2 Ni 2-UP/BB 24
G3Ni1 SG 8-P 50 0 AR S3 EMS 3/BB 33 M
G3Sit EMK 6 4 FB S3Ni1Mo 3 NiMo 1-UP/BB24
GO NiCu 1-IG 6 FB S3Ni2.5CrMo 3 NiCrMo 2.5-UP/BB 24
G4Sit EMK 7, EMK 8 o1 /SAFB 1 EMS 2 CrMo/BB 24
G 42 4 M GO iCu 1-IG S CrMo1 /SAFB 1 EMS 2 CrMo/BB 25
G4Sii EMK 7, EMK 8 S CrMo2 /SAFB 1 CM 2-UP/BB 2
G 46 6 C G2 Ni2 2.5 Ni-IG S CrMo5 / SAFB 1 CM 5-UP/BB 24
G 46 8 M G2 Ni2 2.5 Ni-IG S CrMo91 / F C 9 MV-UP/BB 910
G424CG3Sit SG 3-P S P 92-UP/BB 910
G465MG3Sit SG 3-P S 23-UP
G55 C'IVIH3NT'|'IVI'0 T NiVo 1-1G S P
IG5 f L NiMo 171G S -UP/BB 202
G 695 M Mn3Crl i1CrMo X 70-1G S -UP/BB 202
G 69 4 C Mn3CrNi2.5CrMo_NiCrMo 2.5-IG S /12-UP/BB 202
G 69 6 M Mn3CrNi2.5CrMo NiCrMo 2.5-IG S 3 M
G 89 6 M Mn4Ni2CrMo X 90-I1G 0
G CrMot DCMS-IG SC
G CrMo2 Si 2-1G
G CrMo5 Si CM 5-1G
G CrMo91 C 9 MV-IG 44
G MoSi DMO-IG BB 910
G MoV Si DMV 83-1G BB 202
G 13 W 10-IG BB 203
GZI13NbL W 5 Nb-IG SA DC CN 24/9 LDX-UP/BB 203
G Z17 Mo SKWAM-IG SCrMoWV12/SA FB 2 20 MVW-UP/BB 24
GZ17Ti SKWA-IG SF MS 1 78 AC BF 16
GZ Nb CAT 430 L Cb-IG S Ni 60 82 NIBAS 70/20-IG
GZI8TiL CAT 439 L Ti-IG NiCr 70 Nb-IG
GZ 65NL ASN 5-1G (Si) NIBAS 70/20-UP
G 720 25 5 Cu NL CN 20/25 M-IG (Si) S Ni 40 60 NIBAS 400-IG
SNi66 17 NIBAS 617-IG
NIBAS 617-UP.
S Ni 60 59 NIBAS C24-IG
NIBAS C24-UP
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Classification-based or Approval-based Selection

EN-Classification  Bodhler EN-Classification = Bohler
S Ni 6276 NIBAS C276-I1G T422PC1H5 Ti 52-FD
NIBAS C276-UP Ti 52 W-FD
S Ni 26701 (NiCr36Fe15Nb0.8) CN 35/45 Nb-IG T42572 MM 2 H5 HL 53-FD
S Ti 0120 ER Ti 2-IG T462PM1H10 Ti 52-FD
T AS 625-1G T464PM1H10 Ti 52 W-FD
iCr 625-1G T464MM2H5 L 51-FD
NIBAS 625-UP T554MniNiPM1H5 Ti70 Pipe-FD
34 MM2 CN 13/4 MC T694ZPM1H5 Ti 80 Pipe-FD
34 MM 2 CN 13/4 MC (F) TZ199HPC1 E 308 H PW-FD
n MM 1 A7-MC TZ199HPMA1 E 308 H PW-FD
8MnRC3 A7-FD TZ199HRC3 E 308 H
8MnRM3 A7-FD TZ199HRM3 E 308 H-FD
8MnPC?2 A7 PW-FD TZ249NLPM3(C3) CN 24/9 LDX PW-FD
88MnPM2 A7 PW-FD TZ249NLRM3(C3) CN 24/9 LDX-FD
9123 L MM 1 EAS 4 M-MC T ZCrMo2 P M 1 CM 2 Ti-FD
9123LPC1 EAS 4 PW-FD T ZCrMo9VNb P M 1 [e] V Ti-FD
19123LPM1 EAS 4 PW-FD Typ Ni 6082 NIBAS 70/20 Mn-FD
19123LRC3 EAS 4 M-FD W134 CN 13/4-IG
9123LRM3 EAS 4 M-FD W18 8 Mn A7 CN-IG
9123 PCH1 SAS 4 PW-FD W19123 L EAS 4 M-IG
9123 PM 1 SAS 4 PW-FD W 19 12 3 Nb SAS 4-IG
9123NbRC3 SAS 4-F W199H CN 18/11-IG
9123NbRM3 SAS 4-FD ER 308 H-IG
Z19134LRM3 E 317L-FD W199 L EAS 2-IG
Z191341L RC3 E 317L-FD W19 9 Nb SAS 2-1G
Z19134LPM 1 E 317L PW-FD W20103 CN 19/9 M-IG
Z19134LPC1 E 317L PW-FD W2212H FE-IG
199 M 1 EAS 2 MC W229 3 NL CN 22/9 N-IG
199LPCAH EAS 2 PW-FD W2312 L CN 23/12-1G
199LPM1 EAS 2 PW-FD W254 FA-IG
99LRC3 EAS 2-F W 2594 NL CN 25/9 CuT-IG
99LRM3 EAS 2-F W 25 20 Mn FFB-IG
99NbPC1 SAS 2 PW-FD W25222NL EASN 25 M-IG
99NbP M1 SAS 2 PW-FD W3Sii EMK 6
99NbPMA1 SAS 2 PW-FD (LF) W 2 Mo DMO-IG
99NbRC3 SAS 2-FD W2 S| EML 5
99NbRM3 SAS 2-FD W 46 8 W2Ni2 2.5 Ni-IG
293NLPC1 CN 22/9 PW-FD W 46 5 W3Nii Ni 1-1G
2293 P M1 CN 22/9 -FD W CrMo1 Si DCMS-IG
2293 RC3 CN 22/9 N-F| W CrMo2 Si CM 2-IG
2293 RM3 CN 22/9 N-F| W CrMo5 S CM 5-IG
2312 1 CN 23/12 MC W CrMo9 Si CM9-IG
3 12 PC1 CN 23/12 Mo PW-FD | W CrMo91 C 9 MV-IG
312 PM1 CN 23/12 Mo PW-FD WV1 20 MVW-IG
T23122LRC3 CN 23/12 Mo-FD W IMnoND 5CMo 1 LNICrM
3 LRM3 CN 23/12 Mo-FD n3NTMo G
3 LP M1 CN 23/12 PW-FD W Mo Si DMO-IG
3 LPC1 CN 23/12 PW-FD W MoV Si V 83-1G
3 LRM3 CN 23/12-FD W Z16 13 Nb CN 16/13-1G
3 LRC3 CN 23/12-FD W Z18 16 5 NL ASN 5-1G
CrMo1 P M 1 DCMS Ti-FD W Z19 13 Si NL EASN 2 Si-IG
MoL P M 1 DMO Ti-FD W Z20 25 5 Cu NL CN 20/25 M-IG
S 69T15-1G-9C1MV C 9 MV-MC W Z21 33 Nb CN 21/33 Mn-IG
W Z2217 8 4 NL AM 400-1G
W Z25 35 Nb CN 25/35 Nb-IG
W ZCrMoVW 911 C VW-IG
W ZCrMoWVNb 9 0.5 2 P 92-IG
W ZCrWV2 1.5 P 23-IG
W ZCrMo2VTi/Nb P 24-1G
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Selection Guide

Comparison Table AWS-Classification and
BOHLER product

AWS-Classification Bohler AWS-Classification Bohler
E10018-G FOX BVD 100 E6013 FOX KE
FOX EV 75 FOX SUM
FOX BVD 110 FOX SUS
FOX EV 85 FOX ETI
FOX CN 22/9 N-B E6013 (mod.) FOX SPE
FOX CN 22/9 FOX SPEM
CN 24/9 LDX-FD E7010-A1 FOX CEL Mo
CN 24/9 LDX PW-FD_| E7010-P1 FOX CEL 75
E FOX CN 25/9CuT FOX CEL 70-P
E3 FOXA7 E7016 FOX EV 50-A
E3 FOXA7-A E7016-1H4R FOX EV 50-W
E3 A7-FD E7016-1H4R FOX EV PIPE
E3 A7 PW-FD FOX EV 47
E3 FOX EAS 2 E7018-1H4R FOX EV 50
E3 FOX EAS 2-A FOX EV 55
FOX EAS 2-VD 018-A1 FOX DMO Kb
FOX CN 18/11 024 FOX HL 180 Ti
FOX CN 24/13 Nb 024-1 FOX HL 160 Ti
FOX E 308 H 8010-P1 FOX CEL 85
-15 FOX EAS 2 (LF) FOX CEL 80-P
E309L- 013-G FOX DCMS Ti
E309L-17 016-GH4R FOX EV 60 PIPE
E309LMo-17 018-B2H4R FOX DCMS Kb
E309-15 018-B6H4R FOX CM 5 Kb
E309-17 018-B8 FOX CM 9 Kb
0-15 (mod.) 018-C1H4R FOX 2.5 Ni
0-16 018-C3H4R FOX EV 60
216 018-D1H4R (mod.) FOX EV 65
217 E8045-P2 FOX BVD RP
6L-15 FOX BVD 85
6L-16 E8018-GH4R FOX EV 63
6L-17 FOX EV 65
E8018-W2H4R FOX NiCuCr
E317L-17 E9015-B9 FOX C 9 MV
E317L-15 (mod.) E9015-B9 (mod.) FOX C 9 MVW
E317L-17 (mod.) FOX P 92
8-15 E9016-GH4R FOX EV 70 PIPE
- E9018-B3H4R FOX CM 2 Kb
E9018-D1H4R (mod.) FOX EV 70
FOX EV 70 Mo
E9018-G FOX BVD 90
FOX DCMV
E ) FOX DMV 83 Kb
E 385-17 (mod.) FOX EV 70 Mo
E 410 NiMo-15 FOX P 23
E 410 NiMo-15 FOX P 24
E 410-15 (mod.) FOX CEL 90
E 430-15 FOX EV 70
E 6010 0018-G FOX NiMo 100
E10018-GH4R FOX EV 75
E 6013
FOX OHV
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Classification-based or Approval-based Selection

AWS-Classification Bohler AWS-Classification Bohler
E10018-MH4R (mod.) FOX EV 75 EG P 23-UP
E11018-GH4R FOX EV 85 P 24-UP
E12018-G FOX BVD 120 FOX CN 17/4 PH
E111T1-GMH4 Ti 80 Pipe-FD HL 53-FD
E90C-B9 C 9 MV-MC HL 51-FD
EC307 (mod.) A7-MC Ti 52-FD
EC308L EAS 2-M Ti 52 W-FD
EC309] CN 23/12-MC
EC316L EAS 4 M-MC DMO Ti-FD
EC410NiMo (mod.) CN 13/4-MC DCMS Ti-FD
EC410NiMo (mod.) CN 13/4-MC (F) CM 2 Ti-FD
ECuNi FOX CuNi 30 Fe C 9 MV Ti-FD
ENiCrFe-3 FOX NIBAS 70/15 Ti 70 Pipe-FD
FOX NiCr 70/15 CuNi 30 Fe-IG
ENiCrFe-3 (mod.) FOX NIBAS 70/20 -
FOX NiCr 70 Nb iCr 70 Nb-IG
ENiICrCoMof FOX NIBAS 617 IBAS 70/20-UP
ENiCrMo-3 FOX NIBAS 625 [EBNICICOMGT 1T AS GBI/ 1
FOX NiCr 625 IBAS 617-UP
ENiCrMo-4 FOXNIBAS C 276  |EBNCIMo-3 —_JC_NIBASBORTC |
ENiCrMo-6 FOX NIBAS 60/15 NIBAS 625-UP
ENiCrMo-13 FOX NIBAS C 24 [EENCIMG-3 [ NICr62o-1G. ]
ENICr-3T0-4 NIBAS 70/20-FD [EBNCIVMOE | NIEAS CO7R 10 1
ENICr-3T0-4 (mod.) NIBAS 70/20 Mn-FD NIBAS C 276-UP
ENiCu-7 FOX NIBAS 400 ERTi2 ER Ti 2-1G
E16-8-2-25 (mod.) FOX CN 16/6 M-HD _|[ERNICIMOTS 1
E2209T0- CN 22/9 N- NIBAS 24-UP
E2209T0-4 CN 22/9 N-FD ER110S-G NiCrMo 2.5-1G
E2209T1- CN 22/9 PW-FD X 70-1G
E2209T1-4 CN 22/9 PW-FD m
E308HTO- E 308 H-FI
HT0-4 E 308 H-FD ER1205-G 90-IG
HT1- E 308 H PW-FD [ a1 ——
HT1-4 E 308 H PW-FD (12270 E— — V=71 B 5 [ E—
0-1 E. FD uN 22/9 N- UP/BB 202
0-4 D ERZ594 1l
1-1 2 PW-FD ER307 (mod.) A 7 CN- IG
1-4 EAS 2 PW-FD AT7-IG
0-17 (mod.) FOXCN 19/9 M A 7 CN-UP/BB 203
0T0- CN2 ER308LSI EAS 2-IG (Si)
0T0-4 CN2 ER308H ER 308 H-IG
0T1- C ER308L
0T1-4 C
T0- C
[0-4 C
[1-4 C (15210 —— 1 =154 V-2 € E—
1 .« CN 23/12-UP/BB 202
0-1 EAS ToI G
0-4 ER316LSi EAS 4 M-IG (Si)
1-1 ER316L EAS 4 M-IG
1-4 EAS 4 M-UP/BB 202
0-4 ER317L ASN 5 SY-UP/BB 203 SY
LT1-4(1) ER317L (mod.) ASN 5-1G (Si)
ASN 5-1G
ASN 5-UP/BB 203
ER318 SAS 4-IG
L ER318 (mod.)
L ER347Si
L ER347
ECA410NiMo (mod.) 13/4 MC ER70S-2
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AWS-Classification Bohler AWS-Classification Bohler

ER385 (mod.) CN 20/25 M-IG F7AZ-EM12K EMS 2/BB 33 M
CN 20/25 M-IG (Si) | F8A4-EA2-A2 EMS 2 Mo/BB 24

ER409Nb KW 5 Nb-IG EMS 2 Mo/BB 25

[ERZI0NIMG (mod) 1 G F8A8-ENi2-Ni2 Ni 2-UP/BB 24
CN 13/4-UP/BB 203 | F8P2-EB2-B2 EMS 2 CrMo/BB 24

ER430 (mod.) KWA-IG EMS 2 CrMo/BB 25
SKWA-IG F9A4- mod.)-F3 3 NiMo 1-UP/BB24
CAT 430 L Cb-IG F8pP2- 3 CM 2-UP/BB 24
CAT 439 L T-IG F8PZ-EB6-B6 CM 5-UP/BB 24
EML 5 FOPZ-EB9-B9 C 9 MV-UP/BB 910
SG 3-P F11A4-EM4 (mod.)-M4 3 NiCrMo 2.5-UP/BB 24
E 1| R45-G BW VII
EMK R60-G DMO
EMK 8 BW XII

- - ] | R65-G DCMS
) - 1

ER80S-B8 CM 9-1G

[EBB0S-G 1 CDMO-IC 1
NiCu 1-IG

[ ]CDCMS-TG ]

L ][ DMV E3-[G 1

L 1CSG 8P 1

EESTSG ] [(NIVo T-1G ]
— 1 3 1
P 231G
P 24-1G
iMo 1-1
1 [CN 25, 1
EMS 3
EMS 2
EMS 3
EMS 2
EMS 3
EMS 3
EMS 2
EMS 2
EMS 2
F55A6-ENi2-Ni2 Ni 2-UP/BB 24
F55P3-EB2-B2 EMS 2 CrMo/BB 24
EMS 2 CrMo/BB 25
F55P3-EB3-B3 CM 2-UP/BB 24
2A4-EF3 (mod.)-F3 3 NiMo 1-UP/BB24
5PZ-EB6-B6 CM 5-UP/BB 24
2PZ-EB9-B9 CoM
9A4-EM4 (mod.)-M4 3 NiCi .5-UP/BB 24
10K EMS
EMS
EMS
EMS
EMS
E IS
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General Information

1. General Information

Objectives

Between publication of the last updated version of this manual and the
present re-organised and updated version, a whole series of standards,
which were previously only applicable nationally, have been replaced by EN
ISO standards. This section provides a summary of the new standards now
taken into account in the product information and refers to the national stan-
dards affected.

This section also contains information regarding the various forms of supply
in which you may purchase the different filler metals and notes about storing
them properly.

Contents

1.1 STANDARD CLASSIFICATION SYSTEMS ..............cu.... 2
1.2FORMS OF SUPPLY . ...ttt 7
1.3 STORAGEAND RE-DRYING ..........coiiiiiiiieaann. 11
1.4 CERTIFICATES OF COMPLIANCE AND TEST REPORTS .. ...... 13



General Information

1.1. Standard Classification Systems

Classification System acc. to European Standard

European Standards for Filler Metals - Overview

EN ISO Norm | Official Title of Filler Metal Standard

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

EN 756 Solid wires, solid wire-flux and tubular cored electrode-flux combinations
for submerged arc welding of non alloy and fine grain steels

EN 757 Covered electrodes for manual metal arc welding
of high strength steels

EN 760 Fluxes for submerged arc welding

EN 1600 Covered electrodes for manual metal arc welding of stainless and

heat resisting steels

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

EN1SO 3580 | Covered electrodes for manual metal arc welding
of creep-resisting steels

EN 12536 Rods for gas welding of non alloy and creep resisting steels

EN ISO 14172 | Covered electrodes for manual metal arc welding of nickel
and nickel alloys

EN ISO 14341 | Wire electrodes and 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 fusion welding
of stainless and heat resisting steels

EN 14640 Solid wires and rods for fusion welding of
copper and copper alloys

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 | Wire and strip electrodes, wires and rods for fusion welding
of nickel and nickel alloys

EN ISO 21952 | Wire electrodes, wires, rods and deposits for gas-shielded arc welding
of creep-resisting steel

EN 1SO 24034 | Solid wires and rods for fusion welding of titanium and titanium alloys

EN ISO 24598 | Solid wire electrodes, tubular cored electrodes and electrode/flux combinations
for submerged arc welding of creep-resisting steels

The listed European Standards became or will become transformed into national standards.
From this the content of a European Standard are equal to a national standard.
Note: ,tubular cored electrodes* are equal to the generally used term ,flux cored wires*

1-2



short
key

Standard Classification Systems

and EN 1600 for example FOX EV 70 Mo

description
welding process, type of product

designator characterising the welding process
or the type of product

mechanical properties, alloying type

key number indicating the mechanical properties
of the all-weld metal

key number indicating the lowest temperature with
an defined average impact work

designator for the alloying type of the weld deposit

coating and heat treatment

descriptor showing the type of coating
designator indicating a heat treatment of
the weld deposit

supplemental designations

designator indicating deposition rate and
type of current to be used

key number for the welding positions

diffusible hydrogen designator indicating the maximum
diffusible hydrogen level obtained with the product

Classification system for EN/ISO 2560 and EN 757, partially for EN ISO 3580

related EN ISO
standards

2560, 757, 3580
1600

2560, 757

2560, 757

2560, 757, 3580
1600

2560, 757, 3580
1600

757

2560, 757, 3580
1600

2560, 757, 3580
1600

2560, 757, 3580



General

Information

short keys/designators used for classification in EN-standards

designator characterising the welding process or the type of product

desig- related
nator description EN ISO standards
E manual metal arc welding 2560, 757, 3580, 1600
G gas shielded metal arc welding with solid wires 14341, 21952, 14343
16834
W tungsten inert gas welding 636, 21952, 14343
T gas shielded metal arc welding with flux cored wires 758, 17634,
17633
S submerged arc welding 756, 21952, 14343
6] gas welding 12536
P plasma welding 14343
key number indicating the mechanical properties of the all-weld metal
short
key ReL [N/mm?] Rm [N/mm?] As [%] related EN ISO standards
35 355 440-570 22
38 380 470-600 20
42 420 500-640 20 14341, 2560, 756,
46 460 530-680 20 17632, 636
50 500 560-720 18
55 550 610-780 18
62 620 690-890 18
69 690 760-960 17 757, 16834
79 790 880-1080 16
89 890 980-1180 15
key figures for strength properties
desig- yield strength of all-weld  tensile strength of | related
nator metal [N/mm?] all-weld metal [N/mm?]| EN ISO standards
2T 275 370 756
3T 355 470
4T 420 520 756, 17632
5T 500 600
short keys for impact work classification of deposit
short temperature [°C] with average impact work >47 J | related
key (one specimen can have lower values, minimum >32 J) | EN ISO standards
y4 no requirements 14341, 2560, 756,
A +20 757, 636
0 0 16834
2 -20
3 -30
4 -40
5 -50
6 -60
7 -70 756, 757
8 -80




Standard Classification Systems

short key indicating a heat treatment of the weld deposit

short key description related EN ISO standards
T mech. properties after annealing
560-600°C / 1h / furnace / 300°C / air 757, 16834
mechanical properties in as-welded condition all

short key for deposition rate and type of current

short key deposition rate [%]  type of current related EN ISO standards
1 =105 alternating current or direct current | 2560, 757, 3580

2 =105 direct current 1600

3 >105<125 alternating current or direct current

4 >105<125 direct current

5 >125 <160 alternating current or direct current | 2560, 757

6 >125 <160 direct current

7 > 160 alternating current or direct current

8 > 160 direct current

keys for describing possible welding positions

related EN ISO standards
2560, 757, 17632

3580, 1600, 17634

17633

short key description

1 all welding positions

2 all welding positions except vertical down

3 butt weld in flat position, fillet weld in flat- and
horizontal welding position

4 butt weld in flat position, fillet weld in flat position

5 vertical down position and positions described

under key 3

keys for hydrogen content of the deposited weld-metal

short maximum hydrogen content related

key [mlI/100 g deposit]* EN ISO standards

H5 5 2560, 757, 17632, 760
H10 10 3580, 17634

H15 15 2560, 17632, 760

*valid for @ 4 mm, 90% max. amperage, alternating current for recovery-keys 1,3,5,7

keys for shielding gases

short key type of shielding gas related EN ISO standards
M shielding gas EN439-M2, yet without helium 14341, 17632, 17634
C shielding gas EN439-C1, carbondioxide 17633, 16834

N no shielding gas 16834




General Information

designator for coating types
designator type of coating
A

acid coated
C cellulosic coated
R rutile coated
RR thick rutile coated
RC rutile-cellulosic- coated
RA rutile-acid- coated
RB rutile-basic- coated
B basic coated

related EN ISO standards
2560, 757, 3580
1600

designators for sub-arc welding flux types

designator type of sub-arc welding flux related EN ISO standards
MS mangenese-silicate 756, 760
Cs calcium-silicate

ZS zirkonium-silicate

RS rutile-silicate

AR aluminium-rutile

AB aluminium-basic

AS aluminium-silicate

AF aluminium-fluoride-basic

FB fluoride-basic

z other types

keys for types of fillings in flux-cored wires

short  type and

key properties

R rutile, slow freezing slag,
shielding gas necessary

related
EN ISO standards
17632, 17634, 17633

rutile, fast freezing slag, shielding gas necessary

17632

T

basic, shielding gas necessary

17632, 17634, 17633

metal powder, shielding gas necessary

rutile or basic/fluoride, shielding gas not necessary

basic/fluoride, slow freezing slag,
shielding gas not necessary

< =<z

basic/fluoride, fast freezing slag,
shielding gas not necessary

other types

17632, 17633

other types

17634, 17633

without shielding gas

> |C|N®

description of all keys defining the chemical composition is not part of this handbook.




Forms of Supply
1.2. Forms of Supply

Forms of Supply for Stick Electrodes

Non-alloy and low-alloy stick electrodes: 4 boxes per master carton

Cellulose and basic-coated
vertical-down electrodes: In hermetically sealed TINS approx. 9.5 kg
net weight.2 tins per master carton.

High-alloy stick electrodes: With the exception of a few products, Béhler
high-alloy stick electrodes are supplied in
hermetically-sealed TINS with net contents
of approx. 3.5 to 5 kg.

3 tins per master carton.

The advantages of this packaging, which is impermeable to water vapour, are:

The electrode coating remains absolutely dry.

The electrodes can always be welded with the best possible usability properties
without re-drying.

There is absolutely no starting porosity.

The ability to store and transport the electrodes is not dependent on climate.
The tin itself is made of tinplate and is ecologically disposable.

Vacuum-packed Bohler stick electrodes, which are available at additional cost

in all alloy variants on request, offer similar advantages.
Forms of Supply for TIG and Gas Welding Rods

Non-alloy and low-alloy welding rods are supplied in 25 kg packs.
High-alloy welding rods in 20 kg packs (4 x 5 kg units per pack)

Forms of Supply for GMAW Wires
Wire basket spool

@2

TN

AT

a1

ENISO 544 outside Inside external kg
diameter d, diameter d, width b wire
B 300 300 180 103 15/16/18
wire net weight per spool for: non-alloy/low-alloy solid wires 18 kg
high-alloy solid wires and flux-cored wires 15 kg
non-alloy/low-alloy flux-cored wires 16 kg
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Plastic spool

di

ENISO 544 | outside spindle external | tapped hole kg
dia- hole width dia- distance wire
meter meter from center
di ds b ds e

S 100 100 16,5 45 - - 1,0

S 200 200 50,5 55 10 44,5 5

S 300 300 51,5 103 10 44,5 15

ECO-DRUM OKO-MULTI
T
o
3
520 530 |

ideal bulk pack for 250 kg of non-, low-
and high-alloy welding wires in robotic
quality; outstanding for welding robots

and other mechanised stations

for 250 kg of non-, low- and high-alloyed
welding wires in robotic quality; ECO-
MULTI's are reuseable and will reduce
waste disposal expense and/or storage
space as empty units can be packed

Drum heads in two different design can be ordered seperately
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Bulk spool (steel)

i
! |
; ;
L
| "
e
|
I
M b1
BOHLER |outside | inside spindle | width kg
dia- dia- hole dia- wire
meter di | meterd> | meter ds | outside by | inside b
GS760 |70 430 41 310 270 300
returnable
Forms of Supply for Sub-arc Wires
Coils
PEIEN
BOHLER outside inside width kg
dia- dia- b wire
meter d, meter d,
B 390 280 70 26
| 430 310 100 30
S 390 300 70 23
Paper Drum 580 - hight: 890 250




Wire basket

/<

\
),

T

General Information

N

ar

BOHLER outside inside external kg
dia- dia- width wire
meter d, meter d, b

K 415-100* 415 300 100 25

K 435-70 435 300 70 25

* K 415 is the standard spool for stainless steel sub-arc wires

Forms of Supply

D-basket spool

il

BOHLER outside inside external kg
dia- dia- width wire
meter d, meter d, b

BS 300 300 50,5 103 15

Forms of Supply for SAW fluxes

Bag with 25 kg
Tins with 30 kg

(BF 16, BB 24, BB 24 SC, BB 25, BB 33 M)
(BB 202, BB 203, BB 910)

Individual Forms of Supply

Please enquire if you have specific delivery requests for wire electrodes or other

filler metals.




Storage and Re-drying

1.3. Storage and Re-drying

Storage of Stick Electrodes

On principle coated stick electrodes should be stored in their original packaging until used. If
possible the packs of electrodes should be taken out of storage in the sequence in which they
were received in the warehouse.

The stick electrodes must be stored in dry rooms to protect them against damage caused by
moisture. As a result the electrode warehouse should be protected against the elements and
easily ventilated. Ceiling, floor and walls must be dry and there should be no uncovered water
in the room. The room must be fitted out with pallets or shelves since storage directly on the
floor or against the walls is not recommended.

Opened packs of electrodes should also be stored in dry and, if necessary, heated rooms so
that there is no likelihood of the temperature dropping below the dew point.

Re-drying of Stick electrodes
Where electrodes have become damp it is recommended that re-drying is carried out imme-
diately prior to welding in accordance with the temperature details specified in the following
tables. Welding straight from the dryer is recommended in all cases so as to comply with the
lowest possible water contents.

stick electrodes for ... type of coating re-drying re-drying re-drying
recommended temperature in °C time in hours
non and low alloy A, AR, C, RC, no - -
steels R, RR, RB
B yes 300 - 350 2-10

high strength fine grained steels| B yes 300 - 350 2-10
creep resistant steels R no - --

RB, B yes 300 - 350 2-10
corrosion resistant and R yes 120 — 200 2-10
scaling resistant steels RB, B no -
soft-martensitic steels B yes 300 - 350 2-10
duplex-steels RB yes 250 — 300 2-10
nickel alloys all if necessary 120 — 300 2-10

Re-drying temperature and re-drying time can be found at the labels of our products.

The foIIowmg procedure is worthwhile for re-drying electrodes:
+ The electrodes should be placed into a pre-heated oven (approx. 80-100°C) with
no more than three layers on top of each other.

+ The recommended temperature should be maintained for approx. 2 hours after the electro-
des have heated up. In the case of re-drying temperatures above 250°C the temperature
should be increased slowly (approx. 150°C/hour) to the recommended temperature.

+ Atotal drying time of 10 hours (= sum total of the times for the individual re-drying
processes) should not be exceeded. This maximum time must also be observed if
re-drying takes place in several cycles.

+ The temperature should be decreased to 70 to 90°C before removing the
electrodes from the furnace.

Electrodes that have been in direct contact with water, grease or oil should not be used for
welding fabrication. In this case even re-drying does not provide an adequate solution with the
result that they should only be used for low-quality work.

Coated stick electrodes that are supplied in tins require no re-drying if they are placed
directly into the dryer and are used straight from there.



General Information

It may still be worthwhile to re-dry in individual cases even in the case of stick electrodes for
which there is no re-drying recommendation given in the table above. This may be appropriate
in the case of incorrect storage or as a result of other conditions leading to high water
contents. The high water content can usually be recognised from the welding behaviour which
exhibits increased spattering or pore formation. In these cases the stick electrodes may be
re-dried for approx. one hour at 100-120°C unless specified otherwise by the manufacturer.
This recommendation does not apply to cellulose-coated stick electrodes which may not be
re-dried at all.

The temperature for temporary storage in an oven following re-drying should be 120-200°C
(maximum 30 days total holding time), for storage in dryers 100-200°C (10 days maximum
total holding time).

Storage of Flux-cored Wires

The danger of moisture absorption is not the same for flux-cored wires as for stick electrodes.
The flux core is largely shielded from the ambient atmosphere by the outer metal.
Nevertheless, the ,low-hydrogen” character of a flux-cored wire may be impaired by extreme
contact with damp air. This may happen for example if they are stored overnight without pro-
tection in an atmosphere with high humidity.

Flux-cored wires should be stored in warehouses with controlled temperature and humidity
conditions. We recommend dry, if necessary, heated rooms so that there is no likelihood of
the temperature dropping below the dew point. The aim is not more than 60 % relative humi-
dity and at least 15°C.

If stored at below 10°C there is a danger that condensation will form on the surface of the wire
when the package is opened in a heated room. This can lead to pore and gas impressions on
the weld at the beginning of welding.

Welding should only be performed using acclimatised wires.

The coil with the remaining wire should be removed from the unit when welding is finished and
replaced in its original packaging taking care to re-seal the compound aluminium foil as
effectively as possible. A tin such as those used for the delivery of BOHLER flux powders for
high-alloy steels may also be used for temporary storage.

Re-drying of Flux-cored Wires
Re-drying is usually possible in principle and should be carried out over 24 hours at approx.
150°C.

Storage and Re-drying of Sub-arc Welding Fluxes

It is recommended that flux powders are stored under the driest possible conditions and at
temperatures which are as even as possible to keep water absorption to a minimum during
storage. Powders stored in this manner may generally be kept for up to three years. Powder
from containers damaged during transport must be used or re-packed immediately.
Fluoride-basic flux powders should be re-dried prior to use to ensure crack-free welding. It is
possible to dispense with re-drying for flux powders that are taken directly from sealed, air-
tight, undamaged sheet metal containers (BB 202, BB 203, BB 910).

flux production type of flux re-drying re-drying re-drying
recommended |temperature in °C| time in hours
FB es ca. 350 2-10
agglomerated AR Ves ca. 300 2-10
fused MS yes ca. 150 2 - 500

The drying temperatures and times given in the previous table should be considered as
general reference values. Re-drying may take place several times within the sum total of
hours specified. After re-drying, flux powder that is not used immediately must be stored
temporarily at increased temperature or in sealed airtight containers. The temporary storage
temperature should be around 150°C and storage itself should not exceed 30 days.

The ovens used for re-drying should not permit localised overheating of the powder and must

be adequately ventilated. In the case of stationary drying the layer of powder should not
exceed 50 mm.
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Certificates of Compliance and Test Reports

1.4. Cerfificates of Compliance
and Test Reports

General Notes

Works certificates or acceptance test certificates to EN 10204 can be issued for every
delivery on request. It is also possible to receive test reports in accordance with AWS A5.01.
Basically speaking all types of certificates should be requested on placing the order.

It is imperative that the scope of testing is specified in the case of acceptance test certificates
EN 10204-3.1 und test reports. Subsequent issuing of a 3.1 certificate or a test report with a
scope of testing which deviates from schedules F and H always entails increased costs for
administration and expenditure. It is no longer possible to issue certificates at a later date if a
series has already come out of production and has been processed in its entirety.

Works Certificates acc. EN 10204-2.2

These certificates are product-related, i.e. a separate certificate is issued for each series or
batch number. This certificate records all the values arising during the current in-process
inspection that are relevant to the certificate. This means that for all low, medium and
high-alloy stick electrodes and flux cored wires the respective actual values from the current
quality test are inserted for the chemical analysis whilst for non-alloy electrodes and flux cored
wires to some extent only statistical values based on non-specific testing are shown.

The heat analyses of the associated batches are specified for all solid wires and rods.

With the exception of the submerged-arc wires and flux powder, mechanical property data are
shown on the works certificates for all products. The values specified are guaranteed
tolerance limits (minimum and/or maximum depending on the standard requirement) and
correspond to the minimum properties guaranteed for the product in this manual.

Acceptance Test Certificates acc. EN 10204-3.1 and 3.2

Acceptance test certificates 3.1 or 3.2 will also be issued on request. In order to do this tests
must be performed on the delivery or on the production unit with which the delivery is asso-
ciated. Since this is a certificate concerning a delivery-related test according to information
supplied by the purchaser, it is imperative that the scope of testing should be made clear at
the time of ordering or even at the enquiry stage. The costs arising will be charged according
to expenditure.

Test Reports acc. AWS A5.01

A test report should be requested if a certificate of the product’s conformity with the AWS is
required for a customer’s project. The test report includes as standard a confirmation of
conformity for compliance with the applicable AWS standard or the reference to this AWS
standard contained in ASME II, Part C.

The test report will correspond to "Schedule F" of AWS A5.01 if no further elements are
specified by the customer. This test report is comparable with a works certificate "2.2" as
regards content.

The scope of testing required must be disclosed at the point of ordering for all other
schedules. In this case costs will be charged according to expenditure.



General Information



2. Product Information

¢ Contents

21

22

23

24

25

2.6

2.7

2.8
29

GENERALREMARKS .......................
FILLER METALS FOR MILD STEELS ...........
FILLER METALS FOR PIPELINE WELDING . ... ..

FILLER METALS FOR WEATHER-RESISTANT,

HIGH-STRENGTH AND CRYOGENIC STEELS ...

FILLER METALS FOR HIGH TEMPERATURE AND

CREEP RESISTANT STEELS .................

FILLER METALS FOR STAINLESS AND

CORROSION RESISTANT STEELS ............

FILLER METALS FOR DISSIMILAR JOINTS AND

SPECIALAPPLICATIONS ....................

FILLER METALS FOR HEAT RESISTANT STEELS

NICKEL-BASE . .............................
2.10 NON FERROUS ALLOYS
2.11 SUB-ARC WELDING FLUXES

2-1



Product Information

2.1. General remarks

The product information on the following pages has been kept standard for all filler metals
produced by BOHLER Welding. Unlike previous versions of this manual, all the data for a
product is summarised on one page. The intention is to make it easier for you, the reader, to
have a complete overview of a product.

Again, to make it easier to navigate, the header section of each page of data contains a refe-
rence to the sub-section, product form and/or a colour coding. Numbering in the footer
section refers only to the section itself. Details of the version are intended to facilitate
archiving if individual pages of the manual are to be used as reference in other documents.

Each of the following eight sections is sub-divided in the following order according to product
forms where available: Covered Electrodes, TIG rods, solid wires, flux cored wires, sub-
arc wire/flux combinations and gas welding rods.

Each product is identified by its trade name and a product group.

The product description contains some alterations compared with the most recent editions of
the manual. Amongst other things the classification according to standard was consistently
switched over to valid editions of the EN or AWS standard. To make the changeover easier,
national standards such as DIN, NF and BS are still shown but are provided with a note
referring to substitution by the EN.

The changeover was also carried out consistently with regard to the information about parent
metals. If you encounter problems with the new material designations, Section 1 provides a
brief overview of the systematic way in which materials are classified according to EN 10027
and ECISS IC10.

The section ,,Description® on each page of data briefly characterises the filler metal. It
describes the type of coating or alloy, the area of application, the welding behaviour, areas of
use and any information about temperature control and/or post-weld heat treatment.

The ,, Typical Composition* specifies the chemical composition of the pure weld metal for
Covered Electrodes, flux-cored electrodes and sub-arc wire/flux combinations, and the che-
mical composition of the wire, rod or welding flux for the other types of filler metals.

The information provided in ,Mechanical Properties“ always refers to the pure weld metal
and test conditions in accordance EN 1597-1. The information regarding minimum values or
ranges for the chemical composition and mechanical property values of the weld metal were
primarily specified allowing for the requirements of the standard and may be considerably
higher in individual cases. By comparison the guideline values specified are based on
evaluations by our permanent statistical quality control department and are of an informative
nature. In both cases the data supplied was state of the art at the time of going to press.

The ,,Operating Data“ represent an addition compared with previous editions of the manual.
The symbol code used for the welding position and current polarisation is matched to the
labels of the product packaging. In addition you will also find information about stamping or
embossing of products and notes about re-drying.

Details about same-alloy and similar-alloy products are also an additional feature that is

designed to make it easier if you want to change the welding procedure whilst the base metal
remains the same.
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Symbols and Abbreviations

W.-No. = EN/DIN Material Number

EN = European Standard (resp. the derived national standard)
AWS = American Welding Society

DIN = German Industry Standard

Welding Positions
PA

PO PE (w)  (1G, 1F) downhand/flat position
— PB (h) (2F) horizontal position
- PC (q) (2G) horizontal vertical position
PG PD (hu) (4F) horizontal overhead position
PE (0) (4G) overhead position
e PF (s) (3G, 3F, 5G up) vertical position up
PG (f) (3G, 3F, 5G down) vertical position down
dotted arrow ————— —» = limited weldability in this
welding position
bold arrow ———— = especially designed for

welding in this position
Type of Current and Polarity

=+ =direct current (positive polarity)
== = direct current (negative polarity)

v = alternating current
Combinations are possible, e.g.
'- = direct current (positive or negative polarity) or alternating current

Mechanical Property Values

yield strength Re N/mm? = independent from the base material the term yield strength
covers the upper or lower elastic limit (Rex, Re) or the proof
stress in the case of non-proportional elongation (Reoz).

impact work ISO-V KV J = the test results shown in this handbook are measured using
test specimen with 1SO-V-notch.

Approvals and Certifying Organisations
American Bureau of Shipping

BV = Bureau Veritas

CE = EC-Declaration of conformity (C€ )
CRS = Croatian Register of Shipping
CwB = Canadian Welding Bureau

DB = German Railways

DNV = Det Norske Veritas

GdF = Gaz de France

GL = German Lloyd
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Approvals and Certifying Organisations

KTA 1408.1

<
)
I nnnnn

Remark:

TSA Germany-approval — KTA-Standard 1408.1 (Germany)
Lloyd’s Register

Lithuanian Technical Supervision Service

Nationalnaja Assoziazija Kontrol i Svarka

Austrian Railways

Petroleum Development Oman

Polish Register of Shipping

Registro Italiano Navale

Maritime Register of Shipping, Russia

Approval Society, Ukraine

Statoil, Norway

Technical Supervisory Association, Germany

Technical Supervisory Association, Austria

Scientific & Research Institute of Natural Gases & Gas Technologies
Engineering Research Company — Russia

Vyskumny Ustav Zvaracsky

Federal Office of Defence, Technology and Procurement

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 acc. to EN ISO 14175

short designation components in vol.-%
oxidising inert de-oxidising | slow reaction
group no. CO: O: Ar He H. N
| 1 100
2 100
) bal. | 0,5 <He <95
M1 1 05=<C0:2<5 bal.* 05<H2<5
2 05=C0:2<5 bal.*
3 0,5<02<3 | bal®
4 05<C0O2<5| 05<02<3 |bal?®
M2 0 5<C0:2<15 bal.
1 156<C02<25 bal.*
2 3<02<10 | bal®
3 05=<C02<5| 3<02<10 | bal®
4 5=<C02=15 05<02<3 | bal®
5 5<C02<15 | 3=<02<10 | bal®
6 15<C02<25| 05=<02<3 | bal.®
7 15<C02<25| 83<02<10 | bal.®
M3 1 25 <CO2<50 bal.*
2 10<02<15 | bal®
3 25<C02<50| 2<02<10 | bal®
4 5<C0:2<25 | 10=s02<15 | bal.*
5 25<C02<50 | 10<02<15 | bal®
1 100
2 bal. 0,5 =02<30
1 bal.* 0,5<H2<15
2 bal.* 15 <Hz2 <50
N 1 100
2 bal.* 05<N2<5
3 bal. 5<N2<50
4 bal.* 05<H2<10 | 06=N2<5
5 0,5 =sH2<50 bal.
[¢) 1 100
Z Mixture gases with comﬂonents which are not listet in this table or mixture gases
with a composition which is not in the stated range °
* For this classification you can substitude Argon particulate or complete by Helium
® Two mixture gases with the same Z designation should not be exchanged against each other

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.
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2.2. Filler Metals
for Mild steels

¢ Obijectives
This section provides detailed product information for filler metals that may
be used to weld mild steels.
Due to their tensile strength and yield strength mild steels (particularly
general-purpose constructional steels) are used primarily in the as-delivered
condition (rolled, forged or normalised) for welded, riveted and screwed
structures in structural engineering, civil and underground engineering,
bridge building, hydro power engineering, tank construction and mechanical
engineering.
In each case the choice of filler metal must be appropriate for the material
involved and must allow for welding engineering aspects where the rule
applicable is that the minimum mechanical and technological values of the
parent metal must also be achieved in the weld metal. In addition to
choosing according to welding engineering conditions such as the weld
position, edge preparation, work in the workshop or on site, it is also
necessary to allow for the metallurgical features of the material, material
thickness, shrinkage conditions and susceptibility to cracks.

¢ Contents
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SMAW COVERED ELECTRODES .......coiveiiieiiiieieiseeeie e 10
GTAW RODS ......oouiiiiiicie ettt 26
GMAW SOLID WIRES ..ottt 29
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@ Overview — Standard Classifications

Mild Steel Filler Metals

Bohler EN/EN ISO AWS
SMAW covered electrodes
FOX MSU 2560-A: E 380 RC 11 A5.1-04: E6013
FOX OHV 2560-A: E 38 0 RC 11 A5.1-04: E6013
FOX KE 2560-A: E 380 RC 11 A5.1-04: E6013
FOX SUM 2560-A: E380RR 12 A5.1-04: E6013
FOX SUS 2560-A: E 420 RR 12 A5.1-04: E6013
FOX ETI 2560-A: E 420RR 12 A5.1-04: E6013
FOX SPE 2560-A: E 382 RB 12 A5.1-04: E6013 (mod.)
FOX SPEM 2560-A: E 382RB 12 A5.1-04: E6013 (mod.)
FOX HL 160 Ti 2560-A: E 380 RR 54 A5.1-04: E7024-1
FOX HL 180 Ti 2560-A: E 380 RR 74 A5.1-04: E7024
FOX EV 47 2560-A: E384B42H5 A5.1-04: E7016-1H4R
FOX EV 50 2560-A: E 425B 42 H5 A5.1-04: E7018-1H4R
FOX EV 50-A 2560-A: E 423 B 12 H10 A5.1-04: E7016
FOX EV 50-W 2560-A: E425B 12 H5 A5.1-04: E7016-1H4R
FOX EV 55 2560-A: E465B 12 H5 A5.1-04: E7018-1H4R
FOX NUT - -
GTAW rods
EMK 6 636-A: W 42 5 W3Sit A5.18-05: ER70S-6
EML 5 636-A: W 46 5 W2Si A5.18-05: ER70S-3
ER 70S-2 - A5.18-05: ER70S-2
GMAW solid wires
EMK 6 14341-A: G 42 4 M G3Si1 A5.18-05: ER70S-6
G 42 4 C G3Sil
EMK 7 14341-A: G 46 4 M G4Si1 A5.18-05: ER70S-6
G 46 4 C G4Si1
EMK 8 14341-A: G 46 4 M G4Si1 A5.18-05: ER70S-6
G 46 4 C G4Si1
GMAW flux cored wires and metal cored wire
Ti 52-FD 17632-A: T46 4 P M 1 H10 A5.20-05: E71T-1MJH8
Ti 52 W-FD 17632-A: T46 4 P M 1 H10 A5.20-05: E71T-1CJH8
T423PC1Hs E71T-1MJH8
HL 51-FD 17632-A: T46 4 MM 1 H5 A5.18-05: E70C-6MH4
HL 53-FD 17632-A: T425Z MM 2 H5 A5.18-05: E70C-GMH4



Mild Steel Filler Metals

@ Overview — Typical Chemical Composition

Bohler | ¢ si Mn Ti
SMAW covered electrodes

FOX MSU 0.06 0.4 05

FOX OHV 0.06 0.4 0.45

FOX KE 0.06 0.3 0.5

FOX SUM 0.07 0.3 0.5

FOX SUS 0.07 0.5 0.6

FOX ETI 0.07 0.4 0.5

FOX SPE 0.08 0.2 0.45

FOX SPEM 0.08 0.3 0.6

FOX HL 160 Ti 0.08 0.4 0.7

FOX HL 180 Ti 0.07 0.5 0.8

FOX EV 47 0.06 0.5 07

FOX EV 50 0.07 0.5 1.1

FOX EV 50-A 0.05 0.6 1.0

FOX EV 50-W 0.07 0.5 1.1

FOX EV 55 0.07 0.35 1.4

FOX NUT - - -

GTAW rods

EMK 6 0.08 0.9 1.45

EML 5 0.1 0.6 1.2

ER 70S-2 0.05 0.5 1.2 + Al Zr
GMAW solid wires

EMK 6 0.08 0.9 1.45

EMK 7 0.10 0.9 1.75

EMK 8 0.1 1.0 1.8

GMAW flux cored wires and metal cored wire

Ti 52-FD 0.06 0.5 1.2 +
Ti 52 W-FD 0.05 0.5 1.3 +
HL 51-FD 0.07 0.7 1.5

HL 53-FD 0.06 0.5 1.2 Ni 0.9




Mild Steel Filler Metals

@ Overview — Standard Classifications (continued)

Bohler EN /ENISO AWS

SAW wire/flux-combinations

EMS 2 756: S2 A5.17-97: EM12K

EMS 2/BB 24 756: S 38 6 FB S2 A5.17-97: F7A8-EM12K
F48A6-EM12K

EMS 2/BB 25 756: S 42 4 FB S2 A5.17-97: F7A4-EM12K
F48A4-EM12K

EMS 2/BB 33 M 756: S 46 0 AR S2 A5.17-97: F7AZ-EM12K
F48A0-EM12K

EMS 2/BF 16 756: S 38 0 MS S2 A5.17-97: F7A2-EM12K
F48A3-EM12K

EMS 3 756: S3 A5.17-97: EH10K

EMS 3/BB 24 756: S 42 4 FB S3 A5.17-97: F7A4-EH10K
F48A4-EH10K

EMS 3/BB 25 756: S 42 3 FB S3 A5.17-97: F7A3-EH10K
F48A2-EH10K

EMS 3/BB 33 M 756: S 50 0 AR S3 A5.17-97: F7AZ-EH10K
F48A0-EH10K

EMS 3/BF 16 756: S 38 0 MS S3 A5.17-97: F6A0-EH10K

F43A 3-EH10K

Gas welding rods

BW Vil 12536: O | A5.2-07: R45-G
BW Xil 12536: O llI A5.2-07: R60-G



@ Overview — Standard Classifications (continued)

Mild Steel Filler Metals

Bohler [ si Mn Ti Ni
SAW wire/flux-combinations

EMS 2 0.11 0.12 1.1

EMS 2/BB 24 0.07 0.25 1.2

EMS 2/BB 25 0.07 0.4 1.45

EMS 2/BB 33 M 0.08 0.7 1.3

EMS 2/BF 16 0.04 0.5 1.3

EMS 3 0.12 0.1 15

EMS 3/BB 24 0.08 0.25 15

EMS 3/BB 25 0.06 0.35 1.7

EMS 3/BB 33 M 0.08 0.75 1.7

EMS 3/BF 16 0.04 0.45 1.7

Gas welding rods

BW VIl 0.08 0.1 0.6

BW Xl 0.10 0.15 1.1 0.45




Mild Steel Filler Metals — SMAW Covered Electrodes

EN IS0 2900.8.2008: E 4313 A BOHLER FOX MSU
ﬁwg 2‘21,\2404 Egg}g SMAW rutile-cellulosic electrode,

mild steel

Description
Rutile-cellulosic electrode with good weldability in all positions including vertical-down.
Viscous puddle, good gap bridging ability, easy handling.
For industry and trade, assembly and shop welding.
Typical Composition of All-weld Metal
C Si Mn
Wt-% 0.06 0.4 0.5

Mechanical Properties of All-weld Metal

*

u

Yield strength Re N/'mm? (MPa): 430 (=380)

Tensile strength Rn N/mm? (MPa): 490 (470 - 600)

Elongation A (Lo= 5do) %: 26 (= 20)

Impact work ISO-V KV J +20 °C: 75 (= 55)
+0°C: 60 (= 47)
-10 °C: 58

(*) u untreated, as-welded

Operating Data

— re-drying: not necessary o mm Lmm ampsA

I l 25 250 70 - 100

! Electrode identification: 3.2 350 90 - 130
FOX MSU 6013 E 38 0 RC 4.0 350 140 - 180

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S275JR, S235J0G3 - S355J0G3, P235GH, P265GH, P255NH, P235T1, P355T1,
P235T2-P355T2, P235G1TH, P255G1TH 1210 - L360NB L290MB S235JRST - $235J0S1,
S235JRS2 - $235J0S2

ASTM A36 a. A53 Cr. all; A106 Gr. A, B, C A 135 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

Approvals and Certificates

TUV-D (1104.), DB (10.014.01), OBB, ABS (2,2Y), BV (2Y), DNV (2), GL (2V), LR (2m, 2Ym),
RMR (2Y), SEPROZ, CE



Mild Steel Filler Metals — SMAW Covered Electrodes

EN ISO 2560-A:2005: E 38 0 RC 11 e

EN ISO 2560-B:2005: E 43 13 A BOH LER FOX OHV
AWS A5.1-04: E6013 " . .

AWS A5.1M-04: E4313 SMAW rutile-cellulosic electrode, mild steel
Description

Rutile-cellulosic electrode with good weldability in all positions including vertical-down. Most
popular E6013 type.

For small transformators, very good operating characteristics, flexible coating, good for tack
welding. Versatile applications in structural welding, vehicle construction, boiler and tank
welding, and in shipbuilding, also suitable for galvanised components.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.06 0.4 0.45

Mechanical Properties of All-weld Metal

¢) u

Yield strength R: N/mm? (MPa): 460 (=380)

Tensile strength Rm N/mm? (MPa): 520 (470 - 600)

Elongation A (Lo = 5do) %: 25 (= 20

Impact work ISO-V KV J +20 °C: 75 (= 55)
+0°C: 60 (= 47)
-10°C: 47

(*) u untreated, as-welded

Operating Data

— re-drying: not necessary o mm Lmm ampsA [_
t 1 2.0 250  45- 80 ==
— Electrode identification: 2.5 250/350 60-100 | Ny
FOX OHV 6013 E 38 0 RC 3.2 350 90-130 —
4.0 350/450 110-170
5.0 450 170 - 240

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S§275JR, S235J0G3 - S355J0G3, P235GH, P265GH, P255NH, P235T1, P355T1,
P235T2-P355T2, P235G1TH, P255G1TH, L210 - L360NB, L290MB, S235JRS1 - §235J0S1,
S235JRS2 - §235J0S2

ASTM A36 a. A53 Gr. all; A106 Gr. A, B, C A 135 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

Approvals and Certificates

TUV-D (5687.), DB (10.014.12), OBB, TUV-A (22), ABS (2), DNV (2), LR (2), LTSS,
SEPROZ, CE



Mild Steel Filler Metals — SMAW Covered Electrodes

EN ISO 2560-A:2005:  E 38 0 RC 11 A

EN ISO 2560-B:2005: E4313A BOH LER FOX KE
ﬁwg 2‘21,\2404 Egg}g SMAW rutile-cellulosic electrode, mild steel
Description

Rutile-cellulosic electrode engineered for easy operating in all positions including vertical-down.
Excellent welding properties an A.C., good striking and restriking characteristics, sound
penetration, flat beads; popular for general steel construction.

Typical Composition of All-weld Metal
C Si Mn
Wt-% 0.06 0.3 0.5

Mechanical Properties of All-weld Metal

*

u
Yield strength Re N/mm? (MPa): 430 (=380)
Tensile strength Rm N/mm? (MPa): 490 (470 - 600)
Elongation A (Lo = 5do) %: 26 (= 20)
Impact work ISO-V KV J +20 °C: 75 (= 60)
+0°C: 65 (= 47)
-10 °C: 50
(*) u untreated, as-welded
Operating Data
p— re-drying: not necessary o mm Lmm ampsA —
t 1 2.0 250  45- 80 ==
— Electrode identification: 25 250/350 60-100 | Ny
FOX KE 6013 E 38 0 RC 3.2 350 90 - 130
4.0 350/450 110-170

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S275JR, S235J0G3 - S355J0G3, P235GH, P265GH, P255NH, P235T1, P355T1,
P235T2-P355T2, P235G1TH, P255G1TH, L210 - L360NB, L290MB, S235JRS1 - S235J0S1,
S235JRS2 - §235J0S2

ASTM A36 a. A53 Gr. all; A106 Gr. A, B, C A 135 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

Approvals and Certificates
LR (2m), SEPROZ, OBB



Mild Steel Filler Metals — SMAW Covered Electrodes

EN ISO 2560-A:2005:  E 38 0 RR 12 A

EN ISO 2560-B:2005: E4313A BOH LER FOX SUM
ﬁwg 2‘21,\2404 Egg}g SMAMW rutile electrode, mild steel
Description

Rutile electrode with extraordinarily good weldability in all positions except vertical-down.
Excellent welding properties on A.C., good striking and restriking characteristics.

Soft arc, minimum spattering, very easy slag removal, famous for fine rippled and smooth weld
surfaces.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.07 0.3 0.5

Mechanical Properties of All-weld Metal

*

u
Yield strength Re N/mm? (MPa): 430

(= 380)
Tensile strength Rm N/mm? (MPa): 500 (470 - 600)
Elongation A (Lo = 5do) %: 26 (= 20)
Impact work ISO-V KV J +20 °C: 75 (= 60)
+0°C: 60 (= 47)
-10 °C: (= 32)
(*) u untreated, as-welded
Operating Data
= re-drying: not necessary o mm Lmm ampsA
T 25 350 60 - 100
. Electrode identification: 3.2 350 90 - 130
— FOX SUM 6013 E 38 0 RR 4.0 350 110 - 170

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S275JR, S235J0G3 - S355J0G3, P235GH, P265GH, P255NH, P235T1, P355T1,
P235T2-P355T2, P235G1TH, P255G1TH 1210 - LSGONB L290MB S235JRST - $235J0S1,
S235JRS2 - $235J0S2

ASTM A36 a. A53 Gr. all; A106 Gr. A, B, C A 135 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

Approvals and Certificates



Mild Steel Filler Metals — SMAW Covered Electrodes

EN ISO 2560-A:2005: E 420RR 12 e

EN ISO 2560-B:2005: E4313A BOHLER FOX SUS
ﬁwg 2‘21,\2404 Egg}g SMAMW rutile electrode, mild steel
Description

Rutile electrode with excellent weldability in all positions except vertical-down, even under the
most unfavourable conditions.

Distinguished by excellent restriking characteristics, minimum spattering and excellent welding
properties on A.C. The weld seam is characterised by fine rippled and smooth beads, the slag
is self-detaching.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.07 0.5 0.6

Mechanical Properties of All-weld Metal

*

u
Yield strength Re N/'mm? (MPa): 430

(= 420)
Tensile strength Rm N/mm? (MPa): 510 (500 - 640)
Elongation A (Lo = 5do) %: 27 (= 20)
Impact work ISO-V KV J +20 °C: 75 (= 60)
+0°C: 55 (= 47)
-10°C: 45

(*) u untreated, as-welded

Operating Data

[—= ] re-drying: not necessary o mm Lmm ampsA —
. 300 60- 80 | X
. aY

0
Electrode identification: .5 350 80 - 100
I FOX SUS 6013 E 42 0 RR 2 350/450 120 - 150
0
0

—_—

450 160 - 200
450 220 - 250

aRNN

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

S275JR, S235J0G3 - S355J0G3, P235GH, P265GH, P255NH, P295GH, P235T1, P355T1,
P235T2-P355T2, P235G1TH, P255G1TH, L210 - L360NB, L290MB, S235JRS1 - §235J0S1,
S235JRS2 - S235J0S2

ASTM A36 a. A53 Cr. all; A106 Gr. A, B, C A 135 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

Approvals and Certificates

TUV-D (1657.), DB (10.014.69), OBB, ABS (2), BV (2Y), DNV (2), GL (2), LR (X), SEPROZ,
CE



Mild Steel Filler Metals — SMAW Covered Electrodes

EN ISO 2560-A:2005: E 420RR 12 e

EN ISO 2560-B:2005: E4313A BOH LER FOX ETI
ﬁwg 2‘21,\2404 Egg}g SMAMW rutile electrode, mild steel
Description

Rutile electrode offering top weldability in all positions except vertical-down. Extremely smooth
beads, self-detaching slag, minimum spattering and excellent welding properties on A.C.
Excellent restriking characteristics and easy handling. Good deposition lengths attainable.
Versatile applications in trade and industry.

Typical Composition of All-weld Metals

C Si Mn
Wt-% 0.07 0.4 0.5

Mechanical Properties of All-weld Metal

*

u
Yield strength Re N/mm? (MPa): 460

(= 420)

Tensile strength Rm N/mm? (MPa): 520 (500 - 640)
Elongation A (Lo = 5do) %: 26 (= 20)
Impact work ISO-V KV J +20 °C: 65 (= 50)
+0°C: 50 (= 47)

(*) u untreated, as-welded

Operating Data

re-drying: not necessary o mm Lmm ampsA

T 15 250  40- 60
. Electrode identification: 2.0 250 45 - 80
FOX ETI 6013 E 42 0 RR 2.5 250/350 60-110

3.2 350/450 90 - 140

4.0 450 110 - 190

5.0 450 170 - 240

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

S$275JR, S235J0G3 - S355J0G3, P235GH, P265GH, P255NH, P295GH, P235T1, P355T1,
P235T2-P355T2, P235G1TH, P255G1TH, L210 - L360NB, L290MB, S235JRS1 - §235J0S1,
S235JRS2 - §235J0S2

ASTM A36 a. A53 Cr. all; A106 Gr. A, B, C; A 135 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

Approvals and Certificates
TUV-D (1097.), TUV-A (450), ABS (2), BV (2), DNV (2), GL (2), LR (2m), LTSS, SEPROZ, CE



Mild Steel Filler Metals — SMAW Covered Electrodes
EN | -A:2005:  E RB A
EN IS0 5500.82005. £ 4308 AU BOHLER FOX SPE

AWS A5.1-04: E6013(mod.) .
AWS A5.1M-04: E4313(mod.) SMAW e"iﬁ‘;f;d:a;‘::iz::"j

Description

Rutile-basic coated electrode especially recommended for out-of-position work except vertical-
down. Excellently suited for welding root passes. Produces first class X-ray quality welds.
Excellent welding properties on A.C.

Preferably used in structural and tank welding as well as in tube&pipe construction. High
mechanical properties, thus suitable for many different base metals.
Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.08 0.2 0.45

Mechanical Properties of All-weld Metal

*

Yield strength R. N/mm? (MPa): 420 (= 380)

Tensile strength Rn N/mm? (MPa): 500 (470 - 600)

Elongation A (Lo = 5do) %: 28 (= 20)

Impact work ISO-V KV J +20 °C: 90 (= 70)
+0°C: 75 (= 60)
-10 °C: 70 (= 50)
-20 °C: 60 (= 47)

(*) u untreated, as-welded

Operating Data

o3
3

— re-drying: not necessary ] Lmm ampsA —
250 45- 75 | ==
. 250/350 60 - 100
350 90 - 140 v

450 110 - 190
450 170 - 250

p—

Electrode identification:
— FOX SPE E 38 2 RB

grwpN
ocohwo

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S275JR, S235J2G3 - S355J2G3, P235GH, P265GH, P255NH, P235T1-P355T1, P235T2-
P355T2, P235G1TH, P255G1TH, L210 - L360NB, L290MB - L360MB, S235JRS1 - S235J281,
S235JRS2 - S235J282

ASTM A36 a. 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

Approvals and Certificates
TUV-D (0731.), DB (10.014.03), OBB, TUV-A (74), LTSS, SEPROZ, CE



Mild Steel Filler Metals — SMAW Covered Electrodes

EN S0 250082008 E 4303 AU BOHLER FOX SPEM

ﬁwg 221,3404 Egg}g gmgg; SMAW rutile-basic electrode, mild steel
Description

Rutile-basic electrode especially suited for out-of-position welding except vertical-down.
Preferably used for pipeline, boiler and tank welding. Especially suited for X-ray quality root
pass and out-of-position welds. Exceeds the FOX SPE electrode in mechanical strength thanks
to the elevated Mn-content of the weld deposit.

Typical Composition of All-weld Metal
C Si Mn
Wt-% 0.08 0.3 0.6

Mechanical Properties of All-weld Metal

*

u
Yield strength R. N/mm? (MPa): 450 (=380)
Tensile strength Rm N/mm? (MPa): 540 (470 - 600)
Elongation A (Lo = 5do) %: 27 (= 20)
Impact work ISO-V KV J +20 °C: 70 (= 55)
-20 °C: (= 47)

(*) u untreated, as-welded

Operating Data

[— | re-drying: not necessary 2 mm Lmm ampsA ——
T 25  250/350 70- 90
— Electrode identification: 3.2 350 110 - 140
FOX SPEM E 38 2 RB 4.0 350  140-190
5.0 450 200 - 250

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S275JR, S235J2G3 - S355J2G3, P235GH, P265GH, P255NH, P295GH, P355T1, P235T2-
P355T2, P235G1TH, P255G1TH, L210 - L360NB, L210MB - L360MB, L385M, S235JRS1 -
S$235J2S1, S235JRS2 - S235J2S2, S255N - S355N

ASTM A36 a. 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

Approvals and Certificates

TUV-D (0732.), DB (10.014.06), OBB, TUV-A (528), ABS (2), DNV (2), GL (2Y), LR (X),
BV (3Y), CE



Mild Steel Filler Metals — SMAW Covered Electrodes

ENISozseoazoos  E380RRS BOHLER FOX HL 160 Ti

ﬁwg 221,3404 Ezggil SMAMW rutile electrode, mild steel,
high efficiency
Description

Rutile electrode, high efficiency with 160 % metal recovery. Fast flowing puddle. Easy slag
removal in fillet welds in acute angles. Useable for rusty and coated steels and plates.
Preferred for fillet and butt welds in horizontal position.

Typical Composition of All-weld Metal
c Si Mn
Wt-% 0.08 0.4 0.7

Mechanical Properties of All-weld Metal

*

u

Yield strength R N/mm? (MPa): 420 (= 400)
Tensile strength Rn N/mm? (MPa): 520 (490 - 600)
Elongation A (Lo = 5do) %: 26 (= 22)
Impact work ISO-V KV J +20 °C: 100 (= 70)
+0°C: (= 47)
-20 °C: 30 (= 27)
(*) u untreated, as-welded
Operating Data
re-drying: not necessary o mm Lmm ampsA
3.2 450 140 - 180
—— Electrode identification: 4.0 450 190 - 230
— FOX HL 160 Ti 7024-1 E 38 0 RR 5.0 450 240 - 280

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S235JR, S275JR, S235J0G3, S275J0G3, S355J0G3, P235GH, P265GH, S255N, P295GH,
S235JRS1 - §235J0S81, S235JRS2 - S235J0S2

ASTM A36 Gr. all; A283 Gr. A, B, C, D; A285 Gr. A, B, C; A366; A570 Gr. 30, 33, 36, 40, 45;
AB07 Gr. 45; A668 Gr. A, B; A907 Gr. 30, 33, 36, 40; A935 Gr. 45; A936 Gr. 50

Approvals and Certificates
ABS (2,2Y*), GL (2V), LR (X), SEPROZ



Mild Steel Filler Metals — SMAW Covered Electrodes

EN 1S9 20002005 E%8f0™ BOHLER FOX HL 180 Ti

ﬁwg 221,340 4: Ezggi SMAMW rutile electrode, mild steel,
high efficiency
Description

Rutile iron powder electrode yielding approx. 180 % metal recovery. Self-detaching slag,
smooth welds free of undercuts.

Excellent striking characteristics. Highly economical for multi-layer welding of heavy cross
sections.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.07 0.5 0.8

Mechanical Properties of All-weld Metal

*

u

Yield strength R. N/mm? (MPa): 440 (= 400)
Tensile strength Rn N/mm? (MPa): 510 (490 - 600)
Elongation A (Lo = 5do) %: 27 (= 22)
Impact work ISO-V KV J +20 °C: 85 (= 60)
+0°C: 65 (= 47)
-10°C: 50
(*) u untreated, as-welded
Operating Data
re-drying: not necessary o mm Lmm ampsA ——
3.2 450 120 - 180
— Electrode identification: 4.0 450 160 - 230
FOX HL 180 Ti 7024 E 38 0 RR 5.0 450 200 - 330

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S§235JR, S275JR, S235J0G3, S275J0G3, S355J0G3, P235GH, P265GH, S255N, P295GH,
S§235JRS1 - §235J0S1, S235JRS2 - S235J0S2

ASTM A36 Gr. all; A283 Gr. A, B, C, D; A285 Gr. A, B, C; A366; 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

Approvals and Certificates
TUV-A (17), ABS (2), DNV (2), GL (2V), LR (2m), RINA (2), SEPROZ, OBB, RMR (2)



Mild Steel Filler Metals — SMAW Covered Electrodes

EN 150 ssc080005  Easeraurs BOHLER FOX EV 47

AWS A5.1-04: E7016-1H4R i i
AWS AB.1M-04: E4916-1H4R SMAW basic electrode, mild steel
Description

Basic electrode for high-quality welds. Good weldability in all positions except vertical-down.
Metal recovery about 110 %. Very low hydrogen content (according AWS condition
HD < 4 ml/100 g weld metal).

Weld metal extremely ductile, crack resistant and ageing resistant thus especially suited for
rigid weldments with heavy seam cross sections.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.06 0.5 0.7

Mechanical Properties of All-weld Metal

*

u s
Yield strength R. N/mm? (MPa): 460 (= 400) 400 (= 360)
Tensile strength Rm N/mm? (MPa): 530 (490 - 600) 500 (450 - 580)
Elongation A (Lo = 5do) %: 27 (= 22) 29 (= 22)
Impact work 1SO-V KV J +20 °C: 190 (= 110) 200 (=110)
-20 °C: 10 150
- 40 °C: 90 (= 47) 100
(*) u untreated, as-welded
s stress relieved 600 °C/2 h/furnace down to 300 °C/air
Operating Data
e re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 250/350 80-110 |=+
— Electrode identification: 3.2 350/450 100 - 140
FOX EV 47 7016-1 E384 B 4.0 450 130 - 180
5.0 450 180 - 230

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S235JR-E295, S235J2G3 - S355J2G3, C22, P235T1-P275T1, P235T2, P275T2, L210 -
L320, L290MB - L320MB, P235G1TH, P255G1TH, P235GH, P265GH, P295GH, S235JRS1 -
$235J4S, S355G1S - S355G3S, S255N - S355N, P255NH-P355NH, S255NL - S355NL,
GE200-GE240

ASTM A 27 a. A36 Gr. all; A214; A 242 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; A 572 Gr. 42, 50; A606 Cr. 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 - X52

Approvals and Certificates

TUV-D (1098.), DB (10.014.09), OBB, TUV-A (72), ABS (3H5), BV (3HHH), DNV (3H10),
GL (3H5), LR (3m H5), RMR (2), RINA (3YH5, 3H5), LTSS, VUZ, SEPROZ, CE
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Mild Steel Filler Metals — SMAW Covered Electrodes

EN 150 2sc080005.  Esss1aurs BOHLER FOX EV 50

AWS A5.1-04: E7018-1H4R i i
AWS AB.1M-04: E4918-1H4R SMAW basic electrode, mild steel
Description

Basic electrode engineered for high-quality welds. Excellent strength and toughness properties
down to -50 °C. Metal recovery approx. 110 %. Good weldability in all position except for verti-
cal-down. Very low hydrogen content (according AWS condition HD < 4 ml/100 g weld metal).
Suitable for welding steels with low purity and high carbon content. Welding in steel construc-
tion, boiler and tank manufacture, vehicle construction, shipbuilding, and machine construction
as well as for buffer layers on build ups on high carbon steels. Especially suitable for off-shore
construction, CODT tested at -10 °C. It can be used in sour gas applications (HIC-Test acc.
NACE TM-02-84). Test values for SSC-test are available too.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.07 0.5 11

Mechanical Properties of All-weld Metal

*

u s
Yield strength R: N/mm? (MPa): 490 (= 420) 430
Tensile strength Rm N/mm? (MPa): 560 (500 - 640) 520
Elongation A (Lo = 5do) %: 27 (= 22) 29
Impact work ISO-V KV J +20 °C: 190 (=120) 220

-20°C: 160 190

- 50 °C: 100 (= 47) 140

(*) u untreated, as-welded
s stress relieved 600 °C/2 h/furnace down to 300 °C/air

Operating Data

[—] re-drying if necessary: 2 mm Lmm ampsA
T 300 - 350 °C, min. 2 h 2.0 250 50- 70 | =+

— Electrode identification: 25 250/350 80-110

FOX EV 50 7018-1 E425 B 3.2 350/450 100 - 140

4.0 450  130-180

5.0 450 180 -230

6.0 450 240 -290

Base Materials

steels up to a yield strength of 420 N/mm? (60 ksi)

S235JR-E335, S235J2G3 - S355J2G3, C22, P235T1-P355T1, P235T2, P355T2,

L210 - L360NB L290MB - L320MB, P235G1TH, P255G1TH, P235GH, P265GH, P295GH,
S235JRS1 - S235J4S, S355G1S - 8355G3S, S255N - S355N, P255NH-P355NH,

S255NL - S355NL, GE200-GE260, GE30

ASTMA27a A36 Gr. all; A214; A 242 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; A 572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 60; A668 Gr. A, B; A907
Gr. 30, 33, 36, 40; AB41; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50; API 5 L Gr. B, X42 - X56

Approvals and Certificates
TUV-D (0426.), DB (10.014.02), OBB, TUV-A (82) ABS (3H5, 4Y), BV gSYHHH

DNV (3YH10), GL (4Y40H15), LR (3, 3YH5), (8YHH), RINA (4YH5/4H5 LTSS vuz,
SEPROZ, PDO, CRS (3YHS5), CE, NAK
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Mild Steel Filler Metals — SMAW Covered Electrodes

Suszaz  £8esig BOHLER FOX EV 50-A

AWS A5.1-04: E7016 : f
AWS AB.1M-04: E4916 SMAW basic electrode, mild steel
Description

Basic double electrode with excellent weldability in all positions except vertical-down.
Especially suited for out-of-position welding thanks to the well controlled arc.

Excellent root penetration. Good suitability for welding on AC Minimum spatter loss. Very easy
slag removal with uniform beads. Well suited for small transformers. Low hydrogen content in
the weld deposit (HD < 10 ml/100 g deposit).

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.05 0.6 1.0

Mechanical Properties of All-weld Metal

) u S

Yield strength R N/mm? (MPa): 440 (= 420) 400

Tensile strength Rm N/mm? (MPa): 550 (500 - 640) 520

Elongation A (Lo = 5do) %: 28 (= 20) 28

Impact work ISO-V KV J +20 °C: 180 (= 100) 180
-30 °C: (= 47)

(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air

Operating Data

= re-drying if necessary: o mm Lmm ampsA —
T 300 - 350 °C, min. 2 h 25 350 60- 90 |R—
— Electrode identification: 3.2 350/450 100-150 |\
FOX EV 50-A7016 E423 B 4.0 450 140 - 190
5.0 450 190 - 250

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

S$235J2G3 - S355J2G3, S235JR-E295, C22, P235T1-P355T1, P235T2-P355T2,

L210 - L360NB, L290MB - L360MB, P235G1TH, P255G1TH, P235GH, P265GH, S255N,
P295GH, S235JRS1 - S235J3S, S355G1S - S355G3S, S255N - S355N, P255NH-P355NH,
GE200-GE260

ASTM A27 a. 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; A 572 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

Approvals and Certificates
TUV-D (10574.), DB (10.014.17), OBB, CE
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Mild Steel Filler Metals — SMAW Covered Electrodes

S R BOHLER
5.1-04: 7016-1 _
AWS A5.1M-04: E4916-1H4R FOX EV 50-W

SMAW basic electrode, mild steel

Description

Basic electrode for high-quality joint welds. Especially suited for root pass welding. Excellent
weldability in all positions except vertical-down. Smooth and slag-free welds. Crack resistant
deposits of high toughness at ambient and subzero temperatures. Very low hydrogen contents
in the weld deposit (according AWS condition HD < 4 ml/100 g weld metal).

Especially suited for welding on AC. For root pass welding, DC negative polarity is
recommended.

Typical Composition of All-weld Metal
C Si Mn
Wit-% 0.07 0.5 1.1

Mechanical Properties of All-weld Metal

*

u S

Yield strength R. N/mm? (MPa): 460 (= 420) 400

Tensile strength Rm N/mm? (MPa): 560 (510 - 640) 520

Elongation A (Lo = 5do) %: 28 (= 25) 28

Impact work ISO-V KV J +20 °C: 200 (= 110) 200
-20°C: 150 160
- 40 °C: 120 130
- 50 °C: (= 47)

(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air

Operating Data

[— | re-drying if necessary: 2 mm Lmm ampsA =+
T 300 - 350 °C, min. 2 h 2.0 300  40- 60 |
— Electrode identification: 25 350 55- 85 | N
FOX EV 50-W 7016-1 E425 B 3.2 350 80 - 140
4.0 350 110-180 |_ |
5.0 450 180-230 |== ‘
Polarity negative for root pass

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

S235JR-E335, S235J2G3 - S355J2G3, C22, P235T1-P355T1, P235T2, P355T2,
L210 - L360NB, L290MB, P235G1TH, P255G1TH, P235GH, P265GH, P295GH,

S235JRS1 - S235J4S, S355G1S - S355G3S, S255N - S355N, P255NH-P355NH,
S255NL - S355NL, GE200-GE260, GE300

ASTM A27 a. A36 Gr. all; A214; A 242 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; A 572 Gr. 42, 50; A606 Gr. all; A607 Gr. 45; A656 Gr. 50, 60; A668 Gr. A, B; A907
Gr. 30, 33, 36, 40; AB41; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50; APl 5 L Gr. B, X42 - X56
Approvals and Certificates

TOV-D (4180.), GL (3YHS), LTSS, PDO, SEPROZ
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Mild Steel Filler Metals — SMAW Covered Electrodes

EN 150 ss082005.  Essisiaurs BOHLER FOX EV 55

AWS A5.1-04: E7018-1H4R i i
AWS AB.1M-04: E4918-1H4R SMAW basic electrode, mild steel
Description

Basic electrode for high-quality joint welds with high strength and toughness properties. Low-
temperature ductility down to -50 °C. Very low hydrogen content in the weld deposit (according
AWS condition HD < 4 ml/100 g weld metal). Excellent weldability in all positions except
vertical-down. Suitable for welding in steel construction, boiler, tank, container and vehicle
construction, shipbuilding and mechanical engineering. Also suited for buffer layers on build
ups on high-carbon steels. It can be used in sour gas applications (HIC-Test acc. NACE
TM-02-84). Test values for SSC-test are available too.

Typical Composition of All-weld Metal
C Si Mn
Wit-% 0.07 0.35 1.4

Mechanical Properties of All-weld Metal

*

u s
Yield strength R. N/mm? (MPa): 500 (= 460) 470
tensile strength Rm N/mm? (MPa): 550 (530 - 680) 530
Elongation A (Lo = 5do) %: 30 (= 22) 30
Impact work ISO-V KV J +20 °C: 220 (= 130) 200
-20 °C: 170
- 50 °C: 90 (= 47)

(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air

Operating Data

— re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 250  80-110 =<4
— Electrode identification: 3.2 350 100 - 140

FOX EV557018-1E465B 4.0 450 130 - 180

Base Materials
steels up to a yield strength of 460 N/mm? (78 ksi)

S$235J2G3 - S355J2G3, S235JR - S355J0, P235T1-P355T1, P235T2 -P355T2,
L210 - L415NB, L290MB, P235G1TH, P255G1TH, P235GH, P265GH, P295GH,
S235JRS1 - S235J48S, S355G1S - S355G3S, S255N - S460N, P255NH-P355NH,
S255NL - S460NL, S255NL1, GE200-GE300

ASTM A27 a. A36 Gr. all; A214; A 242 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; A 572 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 - X60

Approvals and Certificates
TUV-D (3654.), TUV-A (232), RMR (3 YHH), LTSS, SEPROZ
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Mild Steel Filler Metals — SMAW Covered Electrodes

BOHLER FOX NUT

SMAW covered electrode, mild steel,
gouging electrode

Description
Special electrode for gouging of various base Materials without oxygen. High gouging speed in

all positions useable.
Suitable for edge bevelling, cutting grooves, removal of unsound material and cracks prior to

repair welding.

Operating Data

— re-drying: not necessary o mm Lmm ampsA —
t 1 Electrode identification: 3.2 350 180-240 |=—=
— FOX NUT 4.0 350 250-320 | My

Approvals and Certificates
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Mild Steel Filler Metals — GTAW Rods

EN SO 636-A:2008: W 42 5 W3Si1 °

EN ISO 636-B:2008: W 49A 5U W6 BOHLER EMK 6
AWS A5.18-05: ER70S-6 :

AWS A5.18M-05:  ER48S-6 GTAW rod, mild steel
W.No: 1.5125

Description

GTAW rod with high silicon content. The welding rod is suited for joints in boiler and vessel
fabrication as well as in structural steel engineering.

It can be used in sour gas applications (HIC-Test acc. NACE TM-02-84). Test values for SSC-
test are available too.

Typical Composition of Welding Rod
C Si Mn
Wt-% 0.08 0.9 1.45

Mechanical Properties of All-weld Metal

*

u S
Yield strength R. N/mm? (MPa): 430 (= 420) 400
Tensile strength Rm N/mm? (MPa): 540 (500 - 640) 510
Elongation A (Lo = 5do) %: 27 (= 20) 28
Impact work ISO-V KV J +20 °C: 160 (= 100) 180

- 40 °C: 70 110
-50 °C: (= 47)

s stress relieved, 620 °C/2 h — shielding gas 100 % Argon

Operating Data

— shielding gases: Argon o mm
T l rod marking: 1.6 L]
— front: =~ W3Sit 2.0

back: ER70S-6 2.4

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

S$235J2G3-S355J2G3, E360, P235T1-P355T1, P235G1TH, L210, L290MB, P255G1TH,
P235GH, P265GH, P295GH, P310GH, P255NH, S235JRS1-S235J4S, S355G1S-S355G3S,
S255N-S385N, P255NH-P385NH, GE200-GE260

ASTM A27 a. A36 Gr. all; A214; A 242 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; A 572 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

Approvals and Certificates
TUOV-D (09717.), TOV-A (521), LTSS, SEPROZ, CE
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Mild Steel Filler Metals — GTAW Rods

ENI -A:2008: W 46 5 W2Si o
EN |§§ ggg-szgggg: \éngg/f SUWa BOHLER EML 5
AWg qugﬁ-sds: ERZgg:g GTAW rod, mild steel

Description

GTAW rod for high integrity welds. The low Si-content renders this filler metal particularly also
for joint welds that are subjected to enamelling or galvanising.
Especially suited for root pass welding (approved at -50 °C)

BOHLER EML 5 can be used in sour gas applications (HIC-Test acc. NACE TM-02-84) as well.

Typical Composition of Welding Rod
C Si Mn
Wt-% 0.1 0.6 1.2

Mechanical Properties of All-weld Metal

*

u s

Yield strength R. N/mm? (MPa): 500 (=460) 490

Tensile strength Rn N/mm? (MPa): 600 (530 - 680) 570

Elongation A (Lo = 5do) %: 26 (= 23) 30

Impact work ISO-V KV J +20 °C: 220 (=130) 200
-20°C: 200 210
- 50 °C: (= 47)

(*) u untreated, as-welded — shielding gas 100 % Argon
s stress relieved, 620 °C/5 h — shielding gas 100 % Argon

Operating Data

[—] shielding gases: 100 % Argon o mm ]

t 1 rod marking: 1.6 —_—
. front: —— W2Si 2.0
— back: ER70S-3 2.4
3.0

Base Materials
steels up to a yield strength of 460 N/mm? (67 ksi)

S$235J2G3 - S355J2G3, E360, P235T1-P355T1, P235G1TH, L210, L290MB, P255G1TH,
P235GH, P265GH, P295GH, P310GH, P255NH, S235JRS1 - S235J4S,
S355G1S - S355G3S, S255N - S385N, P255NH-P385NH, GE200-GE260

ASTM A27 a. 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; A 572 Gr. 42, 50; A606 Cr. 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 - X60

Approvals and Certificates
TUV-D (1096.), DB (42.014.02), OBB, TUV-A (373), Statoil, CE
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Mild Steel Filler Metals — GTAW Rods

AWS A5.18-05:  ER70S-2 BOHLER ER 70 S-2

AWS A5.18M-05:  ER48S-2
GTAW rod, mild steel

Description

Bohler ER 70S-2 is a copper GTAW rod containing Al, Ti and Zr as strong deoxidents in addi-
tion to Mn and Si and is often referred to as triple deoxidised.

This has advantages when rimming or semi-killed mild steels are welded or where joint
preparations are rusty or contaminated.

Bohler ER 70S-2 is primarily used for single pass welding. For applications involving single and
multipass GTAW and/or low temperature toughness requirements down to -50 °C we recom-
mend our GTAW rod Béhler EML 5 (AWS ER 70S-3).

Typical Composition of Welding Rod

C Si Mn Ti Zr Al
Wt-% 0.05 0.5 1.2 + + +

Mechanical Properties of All-weld Metal

() u

Yield strength Re N/'mm? (MPa): =420
Tensile strength Rn N/mm? (MPa): =520
Elongation A (Lo = 5do) %: =23
Impact work ISO-V KV J +20 °C: =80

°C:

- : =27
(*) u untreated, as-welded — shielding gas 100 % Argon

Operating Data

— shielding gases: 100 % Argon o mm ]
T 1 rod marking: 1.6 —_—
) front: 2.0

back: - ER70S-2 2.4

Base Materials
especially for rod pass welding of steels up to a yield strength of 420 N/mm? (60 ksi)

S$235J2G3, E360, P235T1, P235G1TH, L210, P255G1TH, P235GH, P265GH, P295GH,
P310GH, P255NH, S235JRS1 - S235J4S, S255N, P255NH, GE200-GE260

ASTM A27 a. A36 Gr. all; A 210 Gr. 1; A214; A34 Gr.1; A 36, A 113; A 139

Approvals and Certificates
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Mild Steel Filler Metals — GMAW Solid Wires

EN ISO 14341-A:2008:  G3Si1 (Draht) ~
ENISO 14341-A2008: G424 M GasSit BOHLER EMK 6
42 4 C G3Si1 L

EN ISO 14341-B:2008: G 49A 4U M G6 GMAW solid wire, mild steel
G 49A 4U C G6

AWS A5.18-05: ER70S-6

AWS A5.18M-05: ER48S-6

W.No: 1.5125

Description

Copper solid wire suited for universal GMAW application in structural steel engineering, and
provides excellent feeding characteristics.

Thanks to the good mechanical properties this filler wire is optimally suited for welding thick-
walled components. .

The non copper coated version of the solid wire BOHLER EMK 6 TOP is designed for low
spatter formation and excellent feeding properties for extremely high wire feed rates. These
types are especially suited for robotic welding.

Typical Composition of Solid Wire

C Si Mn
Wt-% 0.08 0.9 1.45

Mechanical Properties of All-weld Metal

*

u u2 S
Yield strength R N/mm? (MPa): 440 (=420) 440 (=420) 380 (=360)
Tensile strength Rm N/mm? (MPa): 530 (500 - 640) 540 (500 - 640) 490 (470 -590)
Elongation A (Lo = 5do) %: 30 (= 24) 29 (= 22) 30 (= 22)
Impact work ISO-V KV J +20°C: 160 (= 90) 120 (= 70) 160 (= 90)
-40°C: 80 (= 47) 50 (= 47) (= 47)

(*) u untreated, as-welded — shielding gas Ar + 15 - 25 % CO:
u2 untreated, as-welded — shielding gas 100 % CO:
s stress relieved, 620 °C/2 h — shielding gas Ar + 15 - 25 % CO:

Operating Data

— shielding gases: o mm
]‘ l Argon + 15 - 25 % CO: 0.8 =+
— 100 % CO: 1.0

1.2

1.6

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

S$235J2G3 - S355J2G3, E360, P235T1-P355T1, P235G1TH, L210, L290MB, P255G1TH,
P235GH, P265GH, P295GH, P310GH, P255NH, S235JRS1 - S235J4S, S355G1S -
S355G3S, S255N - S385N, P255NH-P385NH, GE200-GE260

ASTM A27 a. 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

Approvals and Certificates

TUV-D (3036.), DB (42.014.11), OBB, TUV-A (83), ABS (3SA, 3YSA), CWB (X),
DNV (Il YMS), GL (3YS), LR (3S, 3YS H15), LTSS, SEPROZ, CE
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Mild Steel Filler Metals — GMAW Solid Wires
EN ISO 14341-A:2008: G4Si1 (for wi °
EN Igg 14241-A:§883: g 4St3|14(l\(ljlrc\;2r8ﬁ)1 BOH LER EMK 7

G 46 4 C Ga4Sit id wire, mi

EN ISO 14341-B:2008: G 55A 4U M G6 GMAW solld wire, mild steel
G 55A 40 C G6

AWS A5.18-05: ER70S-6

AWS A5.18M-05: ER48S-6

W.No! 15130

Description

Copper solid wire used for GMAW of structural components with increased strength
requirements.

BOHLER EMK 7 is designed for semi-automatic and robotic welding and provides excellent
feeding characteristics.

Typical Composition of Solid Wire

C Si Mn
Wt-% 0.10 0.9 1.75

Mechanical Properties of All-weld Metal

*

u s
Yield strength R: N/mm? (MPa): 480 (= 460) 470 (= 460) 420
Tensile strength Rn N/mm? (MPa): 590 (530 - 680) 580 (530 - 680) 540
Elongation A (Lo = 5do) %: 26 ( 9 (= 22) 28
Impact work ISO-V KV J +20°C: 120 ( (= 70) 130
- 40 °C: (= 47, 65

(*) u untreated, as-welded — shielding gas Ar + 15 - 25 % CO:

u1 untreated, as-welded — shielding gas 100 % CO:

s stress relieved, 600 °C/2 h — shielding gas Ar + 15 - 25 % CO:-

Operating Data
p— shielding gases:
T 1 Argon + 15 - 25 % CO: 1.
. 100 % CO: 1.

Base Materials
steels up to a yield strength of 460 N/mm? (67 ksi)

S235J2G3 - S355J2G3, E360, P235T1-P355T1, P235G1TH, P255G1TH, P235GH, P265GH,
P295GH, P310GH, P255NH, S235JRS1 - S235J4S, S355G1S - S355G3S, S255N - S460N,
P255NH-P460NH, GE200-GE260

ASTM A27 a. 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

S}
3
3

E

N o

Approvals and Certificates
TUOV-D (3037.), DB (42.014.12 - 20.014.13), OBB, CE
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Mild Steel Filler Metals — GMAW solid wires

EN ISO 14341-A:2008: G4Si1 (for wire) A

EN ISO 14341-A:2008: G 46 4 M G4Si1 BOHLER EMK 8
G 46 4 C G4Si1 L

EN ISO 14341-B:2008: G 55A 4U M G6 GMAW solid wire, mild steel
G 55A 4U C G6

AWS A5.18-05: ER70S-6

AWS A5.18M-05: ER48S-6

W.No: 1.5130

Description

Copper solid wire used for GMAW of structural components with increased strength require-
ments and is optimally suited for welding thick-walled components.

BOHLER EMK 8 is designed for semi-automatic and robotic welding and provides excellent
feeding characteristics. The non copper coated version of the solid wire BOHLER EMK 8 TOP
is designed for low spatter formation and excellent feeding properties for extremely high wire
feed rates. These types are especially suited for robotic welding.

Typical Composition of Solid Wire
c Si Mn
Wit-% 0.11 1.0 1.8

Mechanical Properties of All-weld Metal

* u ul s
Yield strength R. N/mm? (MPa): 470 (= 460) 470 (= 460) 410
Tensile strength Rn N/mm? (MPa): 600 (530 -680) 580 (530 -680) 540
Elongation A (Lo = 5do) %: 26 (= 22) (= 22) 28
Impact work ISO-V KV J +20°C: 120 (= 80) 110 (= 70) 130

-40°C: 50 (= 47 50 (= 47) 70

(= 47)
(*) u untreated, as-welded — shielding gas Ar + 15 - 25 % CO:
u1 untreated, as-welded — shielding gas 100 % CO:
s stress relieved, 600 °C/2 h — shielding gas Ar + 15 - 25 % CO:

Operating Data

— shielding gases: o mm
T l Argon + 15 - 25 % CO: 0.8 =<4
— 100 % CO: 1.0

1.2

Base Materials
steels up to a yield strength of 460 N/mm? (67 ksi)

S235J2G3 - S355J2G3, E360, P235T1-P355T1, P235G1TH, P255G1TH, P235GH, P265GH,
P295GH, P310GH, P255NH, S235JRS1 - S235J4S, S355G1S - S355G3S, S255N - S460N,
P255NH-P460NH, GE200-GE260

ASTM A27 a. A36 Gr. all; A106 Gr. A, B A214; A 242 Gr. 1-5; A266 Gr. 1, 2, 4; A283 Gr. A, B,
C, D; A285 Cr. A, B, C; A299 Gr. A, B; A328; A366; A515 Cr. 60, 65, 70; A516 Gr. 55; A556
Gr. B2A; A570 Gr. 30, 33, 36, 40, 45; A572 Gr. 42, 50; A606 Cr. 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

Approvals and Certificates

TUV-D (3038.), DB (42.014.05), OBB, ABS (3SA, 3YSA), DNV (Il YMS), GL (3YS),
LR (3S, 3YS H15), SEPROZ, CE, NAKS
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Mild Steel Filler Metals — GMAW Flux-cored Wires

N IS0 7B NE0 SR C 1 s BOHLER Ti 52-FD

EN ISO 17632-B:2008: T554T1-1MA-UH10

T492T1-1CA-UH5 GMAW rutile flux cored wire, mild steel

AWS A5.20-05: E71T-1MJH8
AWS A5.20M-05: E491T-1MJH8
Description

All position rutile flux cored wire with fast freezing slag system. User friendly welding characte-
ristics in all positions with one wire dia. 1.2 mm and same parameter setting. Excellent mecha-
nical properties, easy slag removal, low spatter loss, smooth, finely rippled bead surface, high
X-ray safety.

The product performs to the highest productivity with significant savings in time and economi-
cal aspects when used for positional welding.

Typical Composition of All-weld Metal

C Si Mn Ti
Wit-% 0.06 0.5 1.2 +

Mechanical Properties of All-weld Metal

) u ut

Yield strength Re N/mm? (MPa): 490 (= 460) 470 (= 420)

Tensile strength Rm N/mm? (MPa): 580 (550 - 640) 540 (500 - 640)

Elongation A (Lo=5do) %: 26 (=22 26 (=22)

Impact work ISO-VKVJ +20°C: 180  (=130) 160 (= 120)
-20°C: 130 (=54) 110 (=54)
-40°C: 90 (=47)

™*) u  untreated, as-welded — shielding gas Ar + 15-25 % CO:z

ul untreated, as-welded — shielding gas 100 % CO:z
Operating Data

— re-drying:
t l possible 150 °C /24 h o mm =<4
— shielding gases: 1.2

Argon + 15 - 25 % CO: 1.6

100 % CO:

Welding with standard GMAW-facilities possible.

Base Materials
steels up to a yield strength of 460 N/mm? (67 ksi)

S$235J2G3 - S355J2G3, GE200, GE240, GE260, S235JRS1 - S235J2S, AH, DH, EH, S255N
- 8355N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210 - L360NB,
P235G1TH, P255G1TH

ASTM A27 a. A36 Cr. all; A106 Gr. A, B A214; A 242 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 G907 Gr. 30, 33, 36, 40; Gr. all;
A607 Cr. 45; AB56 Gr. 50, 60; A668 Gr. A, B; AA841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50;
API 5L X42 - X56

Approvals and Certificates
TUV-D (11164.), DB (42.014.35), ABS, GL, LR, DNV, BV, CRS, CE
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Mild Steel Filler Metals — GMAW Flux-cored Wires

EN ISO 17632-A:2008: ¥igg$l&ﬂ:ﬂ;0 BOHLER Ti 52 W_FD

EN ISO 17632-B:2008: T554T1-1MAP-UH10

T493T1-1CAP-UH5 Flux rutile cored wire, mild steel
AWS A5.20-05: E71T-1MJH8

E71T-1CJH8
AWS A5.20M-05: E491T-1MJH8

E491T-1CJH8

Description

Rutile flux cored wire with fast freezing slag. Excellent welding characteristics in all positions.
Very good mechanical properties, easy slag removability, low spatter level, smooth and well
shaped beads with x-ray-quality. Higher welding current (230 A) is applicable in out-of-position
welding, which results in cost reduction due to higher productivity and less time for postweld
cleaning. Particularly suited for welding prime coated plates in shipbuilding, steel- and bridge
constructions.

Typical Composition of All-weld Metal

C Si Mn Ti
Wt-% 0.05 0.5 1.3 +
Mechanical Properties of All-weld Metal
* u ul s
Yield strength Re N/mm? (MPa): 520 (= 460) 480 (= 420) (= 460)
Tensile strength Rm N/mm? (MPa): 580  (550-640) 540  (530-630)  (550-640)
Elongation A (Lo=5do) %: 24 (= 22) 25 (= 24) (= 22)
Impact work ISO-VKV J ~ +20°C: 140 (= 130) 130 (= 100) (= 120)
-30 °C: 80 (= 47)
-40°C: 95 (= 54)
™) u  untreated, as-welded — shielding gas Ar + 15-25 % CO:z

utl  untreated, as-welded — shielding gas 100 % CO:z
s stress relieved 580 °C/2 h/furnace down to 300 °C/air

Operating Data

— re-drying: o mm
T 1 possible 150 °C /24 h 1.0 =+
— shielding gases: 1.2

Argon +15-25 % CO2 1.6

100 % CO2

welding with standard GMAW-facilities possible.
Base Materials
Steels up to a yield strength of 460 N/mm? (67 ksi)

S235 - S$355J4G3, GE200, GE240, GE260, S235JRS1 - S235J4S, AH, DH, EH, S255N -
S355N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210 - L360NB,
X 42-X 60, P235G1TH, P255G1TH
ASTM A27 u. A36 Gr. all; A106 Gr. A, B A214; A 242 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 G907 Gr. 30, 33, 36, 40; Gr. all;
ﬁg(lﬁ lES;( 45;XA656 Gr. 50, 60; A668 Gr. A, B; AA841; A851 Gr. 1, 2; A935 Gr.45; A936 Gr. 50;
5L X42-X60

Approvals and Certificates
TUV-D (09969.), DB (42.014.03), OBB, GL
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Mild Steel Filler Metals — GMAW Flux-cored Wires

EN150 1765 82005 Tssatisimauns  BOHLER HL 51-FD

AWS A5.18-05: E70C-6MH4 . .
AWS A5.18M-05: E48C-6MH4 GMAW metal cored wire, mild steel
Description

Metal cored high-efficiency wire for semi-automatic and fully automatic joint welding of unal-
loyed and fine-grained constructional steels and service temperatures from -40 °C to +450 °C.
Very high metal recovery between 93 and 97 % and deposition rate up to 9 kg/hr. Steady spray
arc-like droplet transfer with minimal spatter formation. Good penetration, high resistance to
porosity, good wetting behaviour as well as low hydrogen contents (< 5 ml/100 g deposit) are
further quality features of this flux cored wire.

Minimum oxide residues permit the welding of multi passes without the need for inter-run
cleaning. Ideal for horizontal and flat fillet welds. Compared to solid wires 20 % higher produc-
tivity can be achieved.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.07 0.7 15

Mechanical Properties of All-weld Metal

") u S
Yield strength R. N/mm? (MPa): 490 (= 460) 470
Tensile strength R N/mm? (MPa): 610 (550 -650) 580
Elongation A (Lo = 5d5) %: 27 (= 24) >24
Impact work ISO-V KV J +20 °C: 130 (= 100) 120

- 40 °C: 90 (= 47) 55

(*) u untreated, as-welded — shielding gas Ar + 15 - 25 % CO:
s stress relieved, 580°C/2 h — shielding gas Ar +15-20 % CO2z

Operating Data

— re-drying: not necessary o mm
T shielding gases: 1 2 -+
—_— Argon + 15 - 25 % CO: 1.6
Welding with standard GMAW-facilities possible.

Base Materials
steels up to a yield strength of 460 N/mm? (67 ksi)

S235J2G3 - S355J2G3, GE200, GE240, GE260, S235JRS1 - S235J4S, AH, DH, EH, S255N
- S380N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210 - L360NB,
P235G1TH, P255G1TH

ASTM A27 a. A36 Cr. all; A106 Gr. A, B A214; A 242 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;
API 5L X42 - X60

Approvals and Certificates
TUV-D (11163.), DB, ABS, BV, DNV, GL, CE, LR
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Mild Steel Filler Metals — GMAW Flux-cored Wires

EN ISO 17632-A:2008: T 425ZM M 2 H5 o
EN ISO 17632-B:2008: T495T15-0MAP-G-UH5 BO H L E R H L 53'FD
ﬁwg ﬁglg,&sog) EZgSgMHﬁ GMAW metal cored wire, mild steel

Description

Metal cored high efficiency wire for fully automatic and semi-automatic joint welding of unalloy-
ed and fine-grained constructional steels. The special filling composition permits very high
metal recovery between 93 and 97 % and deposition rates of up to 8 kg/hr. Smooth spray trans-
fer, minimum spattering, a very good bead profile and excellent wetting behaviour are the cha-
racteristics of HL 53-FD. Another advantage is minimum oxide formation, which allows multi-pass
welding without deslagging. The hydrogen content of the weld deposit is <5 ml/100 g deposit.
HL 53-FD is suitable for fillet welds and butt welds of standard constructional steels as well as
for fine-grained steels in structural steel engineering. The service temperature range is -50 /
+450 °C.

Typical Composition of All-weld Metal

C Si Mn Ni
Wit-% 0.06 0.5 1.2 0.9

Mechanical Properties of All-weld Metal

*

u s

Yield strength R. N/mm? (MPa): =420 470

Tensile strength Rn N/mm? (MPa): 520-620 530

Elongation A (Lo = 5do) %: = 22 27

Impact work ISO-V Av J +20°C: =100 190
-50 °C: (= 47)

(*) u untreated, as welded — shielding gas Ar +15-20 % CO:z
s stress relieved, 600°C/2 h — shielding gas Ar +15-20 % CO:z

Operating Data

— Rebaking: not necessary o mm
T shielding gas: 1.2 =+
— Argon +15-25 % CO2z 1.6

Welding with standard welding facilities.

Base Materials

Steels with yield strength of 420 N/mm? (60 ksi)

S235 - S$355J2G3, GE200, GE240, GE260, S235JRS1 - S235J4S, AH, DH, EH, S255N -
S380N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210 - L360NB,
X42-X60, P235G1TH, P255G1TH

ASTM A27 u. A36 Cr. 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, 45 572 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 5L X42-X60

Approvals and Certificates
TUV-D (09968.), CE

2-35



Mild Steel Filler Metals — SAW Wire/Flux-Combinations

AW solid wire:

A ad e 52 BOHLER EMS 2/ BB 24
AWS A5.17-97:  EM12K

Sub-arc flux:
EN 760:1996: SAFB 165 DC H5

Wire/flux-combination:
EN 756:2004: S 386 FB S2
AWS A5.17-97:  F7A8-EM12K (F6P8-EM12K)
AWS A5.17M-97: F48A6-EM12K (F43P6-EM12K)

Description

Universally applicable for constructional steels and fine grained steels, e.g. in shipbuilding,
structural steel work, and pressure vessel fabrication. The flux reacts metallurgically Mn-neu-
tral. The sub-arc wire/flux combination produces very good low temperature impact properties
down to -60 °C. Excellent slag detachability, smooth beads, good wetting and low hydrogen
contents (HD <5 ml/100 g) are further important features. The combination is ideally suited for
multi-pass welding of thick plates. .

For information regarding the sub-arc welding flux BOHLER BB 24 see our detailed data sheet.

SAW wire/flux-combination, mild steel

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.11 0.12 1.1
All-weld metal % 0.07 0.25 1.2

Mechanical Properties of All-weld Metal

) u

Yield strength R N/mm? (MPa): 440 (= 400)

Tensile strength Rm N/mm? (MPa): 520 (= 500)

Elongation A (Lo = 5do) %: 33 (= 26)

Impact work ISO-V KV J +20 °C: 185 (= 160)
+0°C: 180 (= 140)
-20°C: 170 (= 100)
- 60 °C: 140 (= 47)

(*) u untreated, as-welded

Operating Data

re-drying of sub-arc flux: o
300-350°C,2h-10h

3
3

H o
o

—

wpn
owo

Base Materials

steels up to a yield strength of 400 N/mm? (56 ksi)
S235JR - S335JR, S235J2G3 - S335J2G3, P235T1 - P335T1, P235T2 - P355T2, P235GH,
P265GH, S255N, P295GH, P310GH, S235JRS1 - S235J4S, S255N - S380N

ASTM A36 Gr. all; A 106 Gr. A, B A214; A 242 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 Cr. 50,
60; AB68 Gr. A, B; A907 Gr. 30, 33, 36, 40; A841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50;
API 5L X42 - X52

Approvals and Certificates

TOV-D (7808.). o
Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.03), OBB, TUV-A (391), SEPROZ, CE
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Mild Steel Filler Metals — SAW Wire/Flux-Combinations

A Tse004: 52 BOHLER EMS 2/ BB 25
Sub_g\r/xsﬂlﬁf.17-97: EM12K SAW wire/flux-combination, mild steel

EN 760:1996: SAFB 168 DC H5
Wire/flux-combination:

EN 756:2004: S 424 FB S2

AWS A5.17-97:  F7A4-EM12K

AWS A5.17M-97: F48A4-EM12K

Description

Universally applicable for constructional steels and fine grained steels, e.g. in shipbuilding,
structural steel work, and pressure vessel fabrication. The flux is active and shows some pick-
up of silicon and manganese. The sub-arc wire/flux combination produces higher strength
values with very good low temperature impact properties down to -40 °C.

For information regarding the sub-arc welding flux BOHLER BB 25 see our detailed data sheet.

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.11 0.12 1.1
All-weld metal % 0.07 0.40 1.45

Mechanical Properties of All-weld Metal

*

u

Yield strength R. N/mm? (MPa): 450 (= 420)
Tensile strength Rm N/mm? (MPa): 530 (=500)
Elongation A (Lo = 5do) %: 28 (= 22)
Impact work ISO-V KV J +20 °C: 180

+0°C: 130

-20°C: 100

-40 °C: 90 (= 47)

(*) u untreated, as-welded

Operating Data
re-drying of sub-arc flux: ]
300-350°C,2h-10h
=

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

$235J2G3-S355J2G3, GE200, GE240, GE260, S235JRS1-S235J4S, AH, DH, EH, S255N-
S380N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210-L360NB,
P235G1TH, P255G1TH

ASTM A36 Cr. all; A 106 Gr. A, B A214; A 242 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;
API 5L X42 - X56

3
3

W
owo
How
o

Approvals and Certificates

TUV-A (621). Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.03),
OBB, TUV-A (391), SEPROZ, CE
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Mild Steel Filler Metals — SAW Wire/Flux-Combinations

A Tse004: 52 BOHLER EMS 2/BB 33 M
Sub_/;\r/xsﬂlﬁf.17-97: EM12K SAW wire/flux-combination, mild steel

EN 760:1996: SA AR 177 AC H5
Wire/flux-combination:

EN 756:2004: S 46 0 AR S2

AWS A5.17-97:  F7AZ-EM12K

AWS A5.17M-97: F48A0-EM12K

Description

Universally applicable for high-speed welding of constructional steels and fine grained steels,
e.g. in shipbuilding, structural steel work, and pressure vessel fabrication.

The sub-arc wire/flux combination produces good impact properties at 0 °C and higher strength
properties. Good wetting characteristics with fine rippled bead appearance at high travel speed.
Fﬁr information regarding the sub-arc welding flux BOHLER BB 33 M see our detailed data
sheet.

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.11 0.12 1.1
All-weld metal % 0.08 0.70 13

Mechanical Properties of All-weld Metal

*

u

Yield strength R. N/mm? (MPa): 540 (= 460)

Tensile strength Rn N/mm? (MPa): 620 (= 520)

Elongation A (Lo= 5do) %: 29 (= 22)

Impact work ISO-V KV J +20 °C: 70 (= 60)
+0°C: 50 (= 47)
-20°C: 40

(*) u untreated, as-welded
Operating Data

re-drying of sub-arc flux: ]
275-325°C,2h-4h

3&25
W
onN

Il
I+

Base Materials
steels up to a yield strength of 460 N/mm? (67 ksi)

S$235J0G3-S355J0G3, GE200, GE240, GE260, S235JRS1-S235J0S, AH, DH, EH, S255N-
S380N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210-L360NB,
P235G0TH, P255G0TH

ASTM A36 Cr. all; A 106 Gr. A, B A214; A 242 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;
API 5L X42-X60

Approvals and Certificates

TUV-D (5685.), TUV-A (617) ) ;
Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.03), OBB, TUV-A (391), SEPROZ,
CE
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Mild Steel Filler Metals — SAW Wire/Flux-Combinations

SAW solid wire:
EN 7562004  S2 BOHLER EMS 2/ BF 16
AWS A5.17-97:  EM12K
Sub-arc flux:
EN 760:1996: SFMS 178 ACM
Wire/flux-combination:
EN 756:2004: S380MS S2
AWS A5.17-97:  F7A2-EM12K
AWS A5.17M-97: F48A3-EM12K

Description

BOHLER BF 16 is a fused acid Si and Mn alloying flux with high current carrying capacity on
both AC and DC. In combination with the wire BOHLER EMS 2 it gives fine performance in
universal applications for mild steel constructural work of thinner walled components.

For information regarding the sub-arc welding flux BOHLER BF 16 see our detailed data sheet.

SAW wire/flux-combination, mild steel

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.1 0.12 1.1
All-weld metal % 0.04 0.50 13

Mechanical Properties of All-weld Metal

*

u

Yield strength R: N/mm? (MPa): 400 (=380)
Tensile strength Rm N/mm? (MPa): 500 (= 470)
Elongation A (Lo = 5do) %: 29 (= 22)
Impact work ISO-V KV J +20 °C: 90 (= 70)
+0°C: 60 (= 47)

-20°C: 40 (= 27)

(*) u untreated, as-welded

Operating Data
re-drying of sub-arc flux: o mm
250-350°C,1h-10h 2.0 3.2 _i
| —> 25 4.0
3.0

Base Materials
steels up to a yield strength of 380 N/mm? (50 ksi)

S235JR-S335JR, S235J0G3-S335J0G3, P235T1-P335T1, P235T2- P355T2, P235GH,
P265GH, S255N, P295GH, P310GH, S235JRS1-S235J0S, S255N-S380N

ASTM A36 Gr. all; A 106 Gr. A, B A214; A 242 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 Cr. 50,
60; A668 Gr. A, B; A907 Gr. 30, 33, 36, 40; A841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50;
API 5L X42 - X52

Approvals and Certificates

TUV-A (6) . .
Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.03), OBB, TUV-A (391), SEPROZ,
CE
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Mild Steel Filler Metals — SAW Wire/Flux-Combinations

SAW solid wire:
EN 7562004 S3 BOHLER EMS 3/ BB 24
AWS A5.17-97:  EH10K
Sub-arc flux:
EN 760:1996: SAFB165DC H5
Wire/flux-combination:
EN 756:2004: S 424 FB S3
AWS A5.17-97:  F7A4-EH10K (F7P8-EH10K)
AWS A5.17M-97: F48A4-EH10K (F48P6-EH10K)

Description

Universally applicable, e.g. in shipbuilding, structural steel work, and pressure vessel fabrication.
The flux reacts metallurgically Mn-neutral.

The sub-arc wire/flux combination produces higher strength values with very good low tempe-
rature impact properties. Excellent slag detachability, smooth beads, good wetting and low
hydrogen contents (= 5 ml/100 g) are further important features. The combination is ideally
suited for multi-pass welding of thick plates.

The deposit produces very good low temperature impact properties down to -40 °C.

For information regarding the sub-arc welding flux BOHLER BB 24 see our detailed data sheet.

SAW wire/flux-combination, mild steel

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.12 0.1 15
All-weld metal % 0.08 0.25 15

Mechanical Properties of All-weld Metal

*

Yield strength R. N/mm? (MPa): (= 420)
Tensile strength Rm N/mm? (MPa): (=510)
Elongation A (Lo = 5do) %: (= 24)
Impact work ISO-V KV J +20°C: (=130)
+0°C: (=100)
-20°C: (= 70)
-40°C: (= 47)
(*) u untreated, as-welded
Operating Data
re-drying of sub-arc flux: o mm
300-350°C,2h-10h 4.0 ='|_'
—

Base Materials

steels up to a yield strength of 420 N/mm? (60 ksi)

S235J2G3 - S355J2G3, GE200, GE240, GE260, S235JRS1 - S235J4S, AH, DH, EH, S255N
- S380N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210 - L360NB,
P235G1TH, P255G1TH

ASTM A36 Gr. all; A 106 Gr. A, B A214; A 242 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 Cr. A, B; A907 Gr. 30, 33, 36, 40; A841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50;
API 5L X42 - X56

Approvals and Certificates

TUV-D (7811.). Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.04), OBB, TUV-A
(391), SEPROZ, CE
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Mild Steel Filler Metals — SAW Wire/Flux-Combinations

A Ts6004: 83 BOHLER EMS 3/ BB 25
Sub_/;\r/xsﬂlﬁf.17-97: EH10K SAW wire/flux-combination, mild steel

EN 760:1996: SAFB 168 DC H5
Wire/flux-combination:

EN 756:2004: S 423 FB S3

AWS A5.17-97:  F7A3-EH10K

AWS A5.17M-97: F48A2-EH10K

Description

Universally applicable, e.g. in shipbuilding, structural steel work, and pressure vessel fabrication.
The flux reacts metallurgically active and shows some pick-up of silicon and manganese.

The sub-arc wire/flux combination produces higher strength values with very good low tempe-
rature impact properties down to -30 °C. .

For information regarding the sub-arc welding flux BOHLER BB 25 see our detailed data sheet.

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.12 0.1 1.5
All-weld metal % 0.06 0.35 1.7

Mechanical Properties of All-weld Metal

) u
Yield strength R: N/mm? (MPa): 520 (= 420)
Tensile strength Rm N/mm? (MPa): 600 (=530)
Elongation A (Lo = 5do) %: 23 (= 20)
Impact work ISO-V KV J +20 °C: 140

-20°C: 70

-30°C: 50 (= 47)

(*) u untreated, as-welded

Operating Data

re-drying of sub-arc flux: 2 mm
300-350°C,2h-10h 4.0 =i
—

Base Materials
steels up to a yield strength of 420 N/mm? (60 ksi)

S$235J2G3-S355J2G3, GE200, GE240, GE260, S235JRS1-S235J3S, AH, DH, EH, S255N-
S380N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210-L360NB,
P235G1TH, P255G1TH

ASTM A36 Gr. all; A 106 Gr. A, B A214; A 242 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 Cr. 50,
60; A668 Gr. A, B; A907 Gr. 30, 33, 36, 40; A841; A851 Gr. 1, 2; A935 Gr. 45; A936 Gr. 50;
API 5L X42 - X56

Approvals and Certificates

Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.04), OBB, TUV-A (391), SEPROZ,
CE
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Mild Steel Filler Metals — SAW Wire/Flux-Combinations

SAW solid wire:
EN 7562004 S3 BOHLER EMS 3/BB 33 M
AWS A5.17-97:  EH10K
Sub-arc flux:
EN 760:1996: SA AR 177 AC H5
Wire/flux-combination:
EN 756:2004: S 500 AR S3
AWS A5.17-97:  F7AZ-EH10K
AWS A5.17M-97: F48A0-EH10K

Description

Universally applicable for high-speed welding of constructional steels and fine grained steels,
e.g. in shipbuilding, structural steel work, and pressure vessel fabrication.

The sub-arc wire/flux combination produces good impact properties at 0 °C and higher strength
properties. Good wetting characteristics with fine rippled bead appearance at high travel speed.
For information regarding the sub-arc welding flux BOHLER BB 33 M see our detailed data
sheet.

SAW wire/flux-combination, mild steel

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.12 0.1 1.5
All-weld metal % 0.08 0.75 1.7

Mechanical Properties of All-weld Metal

*

u

Yield strength R N/mm? (MPa): 550 (= 500)
Tensile strength Rm N/mm? (MPa): 650 (= 560)
Elongation A (Lo = 5do) %: 20 (= 18)
Impact work ISO-V KV J +20 °C: 60
+0°C: (= 47)

(*) u untreated, as-welded
Operating Data

re-drying of sub-arc flux: o mm

275-325°C,2h-4h 4.0

—

Base Materials
steels up to a yield strength of 500 N/mm? (72 ksi)

S$235J0G3 - S355J0G3, GE200, GE240, GE260, S235JRS1 - S235J0S, AH, DH, EH, S255N
- S380N, P235GH, P265GH, S255N, P295GH, S235G2T, S255GT, S355GT, L210 - L360NB,
P235G0TH, P255G0TH

ASTM A36 Cr. all; A 106 Gr. A, B A214; A 242 Gr. 1-5; A266 Cr. 1, 2, 4; A283 Gr. A, B, C, D;
A285 Gr. A, B, C; A299 Gr. A, B; A328; A366; A515 Cr. 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;
API 5L X42-X60

Approvals

Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.04), OBB, TUV-A (391), SEPROZ,
CE

2-42



Mild Steel Filler Metals — SAW Wire/Flux-Combinations

SAW solid wire:
EN Tseoe0s  S3 BOHLER EMS 3/ BF 16
AWS A5.17-97:  EH10K
Sub-arc flux:
EN 760:1996: SFMS 178 ACM
Wire/flux-combination:
EN 756:2004: S 380 MS S3
AWS A5.17-97:  FBA0-EH10K
AWS A5.17M-97: F43A3-EH10K

Description

Universally applicable, e.g. in shipbuilding, structural steel work, and pressure vessel fabrication.
The wire/flux combination produces higher strength properties. BOHLER BF 16 is a fused acid Si
and Mn alloying flux with high current carrying capacity on both AC and DC. In combination with
the wire BOHLER EMS 3 it gives fine performance in universal applications for mild steel con-
structural work of thinner walled components.

The sub-arc wire/flux combination produces good impact properties at 0 °C.

For information regarding the sub-arc welding flux BOHLER BF 16 see our detailed data sheet.

SAW wire/flux-combination, mild steel

Typical Composition of Solid Wire and All-weld Metal

C Si Mn
SAW wire wt-% 0.12 0.1 1.5
All-weld metal % 0.04 0.45 1.7

Mechanical Properties of All-weld Metal

*

Yield strength R. N/mm? (MPa): 410 (=380)
Tensile strength Rn N/mm? (MPa): 520 (=470)
Elongation A (Lo = 5do) %: 25 (= 22)
Impact work ISO-V KV J +20 °C: 70

+0°C: 55 (= 47)

-20 °C: 45

-30 °C: 40

(*) u untreated, as-welded

Operating Data

re-drying of sub-arc flux: o mm
250-350 °C,1 h-10 h: 4.0 =+
—_

Base Materials
steels up to a yield strength of 380 N/mm? (52 ksi)

S235JR - S355JR, S235J0G3 - S355J0G3, P235T1-P355T1, P235T2- P355T2, P235GH,
P265GH, S255N, P295GH, P310GH, S235JRS1 - S235J0S, S355N - S420N

ASTM A36 Gr. all; A 106 Gr. A, B A214; A 242 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;
API 5L X42 - X52

Approvals and Certificates

Wire: TUV-D (02603.), KTA 1408.1 (8058.00), DB (52.014.04), OBB, TUV-A (391), SEPROZ,
CE
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Mild Steel Filler Metals — Gas Welding Rods

AWSAG207 . Rasa BOHLER BW Vii
OV\I-\’I\ISof5.2M-O7: mggf Rod for gas welding, mild steel
Description

Copper coated, unalloyed rod for gas welding for joints subject to normal stresses, up to base
metal grade S275JR. Fluid weld puddle.

Typical Composition of Welding Rod

C Si Mn
Wt-% 0.08 0.1 0.6

Mechanical Properties of All-weld Metal

*

u

Yield strength Re N/'mm? (MPa): =235
Tensile strength Rm N/mm? (MPa): =340
Elongation A (Lo = 5do) %: = 14
Impact work ISO-V KV J +20 °C: = 35

(*) u untreated, as-welded

Operating Data

— rod marking: o mm
T front: -~ 0O 2.0
— back: 1.0324 25
I 3.2
4.0

Base Materials

steels up to a yield strength of 235 N/mm? (34 ksi)
S235JR, L195

ASTM A36 Gr. all; A283 Gr. B, C, D; A570 Gr. 33, 36, 40

Approvals and Certificates
TUV-D (06315.), LTSS, CE
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Mild Steel Filler Metals — Gas Welding Rods

AW AG207 . Reva BOHLER BW XIi
OVV_\,’\ISOfS'ZM'WZ ?“gg?se Rod for gas welding, mild steel
Description

Gas welding rod, nickel alloyed. Easy to operate due to very easy weld pool and slag control
and good gap bridging ability.
Weld pools are not susceptible to overheating when welded with a too hot flame.
Typical Composition of Welding Rod

C Si Mn Ni
Wt-% 0.10 0.15 1.1 0.45

Mechanical Properties of All-weld Metal

u
Yield strength R. N/mm? (MPa): =275
Tensile strength Rn N/mm? (MPa): =410
Elongation A (Lo = 5do) %: = 14
Impact work ISO-V KV J +20 °C: = 47

(*) u untreated, as-welded

Operating Data

rod marking: o mm
f front: O Ill 20
— back: 1.6215 25
3.0

Base Materials
steels up to a yield strength of 275 N/mm? (40 ksi)
S235JR - S275JR, P275GH, L235 - L290NB

ASTM A36 Gr. all; A283 Gr. B, C, D; A285 Gr. B; A414 Gr.C; A442 Gr.60; A515 Gr. 60; A516
Gr. 55, 60; A570 Gr. 33, 36, 40

Approvals and Certificates
TUV-D (02323.), DB (70.014.01), OBB, CE
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Product Information

2.3. Filler Metals
for Pipeline Welding

& Objectives

This section provides detailed product information for filler metals that may
be used to weld pipelines.

The significance of oil and gas as a source of energy leads to the construc-
tion and planning of cross-country pipelines throughout the world. In this
case new high-strength pipe steels place the highest possible demands on
welding technology. As a result various filler metals have been developed
that can cover all the requirements of individual steel qualities.

Welding procedure when using cellulosic electrodes
Recommended joint preparation

60° 10"

< 2

5/64 inch)

1.5—2.0 mm
(1/16—5/64 inch)

30" I
©
*P
o= —+
E =
|
0

1—1.5mm [
(3/64—1/16 inch) 1.5mm (1/16 inch

Wall thicknesses < 20 mm ( < 3/4 inch) Wall thicknesses > 20 mm (> 3/4 inch)

Preheating and interpass temperatures in relation to wall thicknesses

160 320, ==E£9010
140 o ——
— E7010
5120 248 _ £ gon0
=100 212
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£ €
€ 60 140 £
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20 68
0 32
5 10 15 20 25
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Cellulose electrodes

Generally speaking the welds are performed in the vertical-down position
using cellulose electrodes. The use of vertical-down electrodes makes it
possible to use larger electrode diameters, higher welding currents and hig-
her travel speeds. As a result it is possible to achieve a much higher degree
of economic efficiency than with vertical-up welding.

Basic vertical-down electrodes

Basic vertical-down electrodes excel due to their outstanding mechanical
and technological properties and their low hydrogen content. They are thus
suitable for welding thick-walled pipes, high-strength pipe steels or where
there are high requirements for toughness. They allow the same travel
speeds for filler and cover passes as cellulose electrodes.

Basic vertical up electrodes

Especially designed for welding of circumferential beads in the vertical up
position. The electrodes are preferably used in cases where the imprecise
joint preparation do not allow the use of the vertical down process, or vertical
down skilled welders are not available. Root runs are basically welded on the
minus polarity, where as for filler and cap layers the plus polarity should be
applied.

Solid wires

For the sake of higher productivity and in order to reduce production costs
semi/fully automated welding processes are introduced. For these applica-
tions the wire types SG3-P and NiMo 1-1G have been developed. Both wires
fullfil the high quality demands applied in pipeline constructions.

Contents

OVERVIEW . .ot e e e e 49
SMAW CELLULOSIC ELECTRODES .. ........oviiiiinaannn.. 50
SMAW BASIC ELECTRODES . ...ttt 58
GMAW SOLID WIRES FOR AUTOMATIC WELDING . .............. 67
FLUX CORED WIRES FOR AUTOMATIC WELDING ............... 70
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Filler Metals for Pipeline Welding

& Overview — Standard Classifications

Bohler EN/EN ISO AWS
SMAW covered electrodes
FOX 2560-A: E 383C 21 A5.1-04 E6010
FOX CEL+ 2560-A: E382C 21 A5.1-04 E6010
FOX CEL 70-P 2560-A: E423C25 A5.5-06 E7010-P1
FOX CEL 75 2560-A: E423C 25 A5.5-06 E7010-P1
FOX CEL Mo 2560-A: E 423 Mo C 25 A5.5-06 E7010-A1
FOX CEL 80-P 2560-A: E 46 3 1Ni C 25 A5.5-06 E8010-P1
FOX CEL 85 2560-A: E 464 1Ni C 25 A5.5-06 E8010-P1
FOX CEL 90 2560-A: E 503 1NjC 25 A5.5-06 E9010-P1
FOX BVD RP 2560-A: E 463 B 41 A5.5-06 E8045-P2
FOX BVD 85 2560-A: E 465 1Ni B 45 A5.5-06 E8045-P2
FOX BVD 90 757: E 555 Z2Ni B 45 A5.5-06 E9018-G
FOX BVD 100 757: E 625 Z2Ni B 45 A5.5-06 E10018-G
FOX BVD 110 757: E 69 3 Mn2NiMo B 45 A5.5-06 E11018-G
FOX BVD 120 757: E 69 3 Mn2NiMo B 45 A5.5-06:  E12018-G
FOX EV PIPE 2560-A: E 424 B 12 H5 A5.1-04:  E7016-1H4R
FOX EV 60 PIPE  2560-A: E 50 41 Ni B 12 H5 A5.5-06:  EB016-GH4R
FOX EV 70 PIPE  757: E 55 4 Z(Mn2NiMo) B 12 H5 A5.5-06:  E9016-GH4R
SG 3-P 14341-A: G 46 5 M G3Si1 A5.18-05: ER70S-G
G 42 4 C G3Si1
SG 8-P 14341-A: G 42 5 M G3Nit A5.28-05:  ER80S-G
NiMo 1-IG 16834-A: G 55 6 M Mn3Ni1Mo A5.28-05:  ER90S-G
G 55 4 C Mn3Ni1Mo

GMAW flux cored wires

Ti 70 Pipe-FD 18276-A:
Ti 80 Pipe-FD 18276-A:

T554MniNiPM1H5
T694ZPM1H5

A5.29-05: E91T1-K2MH4
A5.29-05: E111T1-GMH4

4 Overview — Typical Chemical Composition
Bohler Cc Si Mn Cr Ni
MAW cover I

Mo Ti

=3

FOX CEL

FOX CEL+

FOX CEL 70-P
FOX CEL 75
FOX CEL Mo
FOX CEL 80-P
FOX CEL 85
FOX CEL 90
FOX BVD RP
FOX BVD 85
FOX BVD 90
FOX BVD 100
FOX BVD 110
FOX BVD 120
FOX EV PIPE
FOX EV 60 PIPE
FOX EV 70 PIPE
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

STy £t BOHLER FOX CEL
ﬁwg ﬁg},&l%“ Egglg SMAW cellulosic electrode for

vertical-down welding, pipe welding

Description

Cellulose electrode for vertical-down welding of large diameter pipelines; suitable for root runs,
hot passes, filler and cover layers. Especially recommended for root run welding. Highly eco-
nomical compared with vertical-up welding. Apart from its excellent welding and gap bridging
characteristics FOX CEL offers a weld deposit with outstanding impact strength values and thus
offers the benefit of still more safety in field welding of pipelines. It can be used in sour gas
applications (HIC-Test acc. NACE TM-02-84). Test values for SSC-test are available too.

Typical Composition of All-weld Metal
C Si Mn
Wt-% 0.12 0.14 0.5

Mechanical Properties of All-weld Metal

*

u
Yield strength R. N/mm? (MPa): 450 (=390)
Tensile strength Rn N/mm? (MPa): 520 (470 - 540)
Elongation A (Lo = 5do) %: 26 (= 22)
Impact work ISO-V KV J +20 °C: 110 (= 70)
+0°C: 105
-20 °C: 95
-30°C: 65 (= 47)
- 40 °C: 45
(*) u untreated, as-welded
Operating Data
e re-drying: not allowed o mm Lmm ampsA
1 ‘ electrode identification: 2.5 250/300 50- 90 =i
- FOX CEL 6010 E383 C 3.2 350 80 - 130
preheating and interpass temperature 4.0 350 120 - 180  polarity
see Page 2-47 5.0 350 160 - 210  negative

for root
pass

Base Materials

S235JR, S275JR, S235J2G3, S275J2G3, $355J2G3, P235GH, P265GH,
P355T1, P235T2 - P355T2, L210NB - L415NB, L290MB - L415MB,
P235G1TH, P255G1TH

Root pass up to L555NB, L555MB

APl Spec. 5 L: A, B, X 42, X 46, X 52, X 56, Root pass up to X 80

Approvals and Certificates

TOV-D (1281.), TUV-A (1), DNV (3), Statoil, SEPROZ, PDO,
VNIIST (o 3.2-4.0 mm), GdF, CE
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

sz £rc2 BOHLER FOX CEL+
AWS A5.1-04: E6010

AWS A5 1M-04: E4310 SMAW cellulosic electrode for

vertical-down welding, pipe welding

Description

Cellulose electrode for vertical-down welding of large diameter pipelines.

Especially recommended for root pass welding on D.C. positive polarity in the vertical down and
vertical up welding positions.

Apart from its good welding and gap bridging characteristics Bohler FOX CEL+ provides a
powerful arc that deposites well penetrated, smooth root passes with high travel speeds as well
as high safety against the formation of piping or hollow bead and undercut.

Typical Composition of All-weld Metal
C Si Mn

Wt-% 0.17 0.15 0.6

Mechanical Properties of All-weld Metal

) u

Yield strength R: N/mm? (MPa): 450 (= 390)
Tensile strength Rm N/mm? (MPa): 520 (470 - 540)
Elongation A (Lo = 5do) %: 26 (= 22)
Impact work ISO-V KV J +20 °C: 105 (= 70)
+0°C: 95
-20 °C: 65 (= 47)
-30 °C: (= 27)
(*) u untreated, as-welded
Operating Data
- re-drying: not allowed o mm Lmm ampsA
1 ‘ electrode identification: 25 300 50- 90 | =+
- FOX CEL+ 6010 E382C 3.2 350 80 - 130
preheating and interpass temperature 4.0 350 120 - 180

see Page 2-47

Base Materials

S235JR, S275JR, S235J2G3, S275J2G3, $355J2G3, P235GH, P265GH,
P355T1, P235T2 - P355T2, L210NB - L415NB, L290MB - L415MB,
P235G1TH, P255G1TH

Root pass up to L555NB, L555MB

API Spec. 5L: A, B, X 42, X 46, X 52, X 56, Root pass up to X 80

Approvals and Certificates
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

S\szssne £gecs,, BOHLER FOX CEL 70-P

AWS A5.5-06: E7010-P1 .

AWS A5.5M-06: E4910-P1 . SMAW celluk.)su: el_ectrode _for
vertical-down welding, pipe welding

Description

Cellulose electrode for vertical-down welding of high strength large diameter pipelines.
Especially recommended for hot passes, filler and cover layers. Highly economical compared
with conventional vertical-up welding. The BOHLER FOX CEL 70-P provides a more intensive
arc and a more fluid weld metal as compared to the well known BOHLER FOX CEL 75.

Typical Composition of All-weld Metal

C Si Mn Ni
Wt-% 0.17 0.1 0.6 0.17

Mechanical Properties of All-weld Metal

*

Yield strength Re N/mm? (MPa): 475 (= 420)
Tensile strength Rn N/mm? (MPa): 550 (500 - 640)
Elongation A (Lo = 5do) %: 23 (= 22)
Impact work ISO-V KV J +20 °C: 90

-20 °C: 70

-30 °C: 55 (= 47)

- 40 °C: 45

(*) u untreated, as-welded

Operating Data

e re-drying if necessary: o mm L mm amps A
1 ‘ not allowed 5.0 350 140 - 210 -+
., electrode identification:
FOX CEL 70-P 7010-P1 E423 C
preheating and interpass temperature see Page 2-47
Base Materials

S235JR, S275JR, S235J2G3, S275J2G3, S355J2G3, P235GH, P265GH, L210-L415NB,
L290MB — L415MB, P355T1, P235T2 - P355T2, P235G1TH, P255G1TH

API Spec. 5 L: Grade A, B, X42, X 46, X 52, X 56, X 60

Approvals and Certificates
TUV-D (11180.), CE
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

Suszazs e2e0s,,  BOHLER FOX CEL 75

AWS A5.5-06: E7010-P1 i

AWS A BM-06: E4910-P1 . SMAW celluk.)su: el_ectrode_for
vertical-down welding, pipe welding

Description

Cellulose electrode for vertical-down welding of high strength large diameter pipelines. Especially
recommended for hot passes, filler and cover layers. Highly economical compared with conventional
vertical-up welding. The penetrating arc characteristics and the low slag formation allow good bead con-
trol and ensure best performance in all positions even with the larger diameter electrodes and high
amperages. It can be used in sour gas applications (HIC-Test acc. NACE TM-02-84). Test values for
SSC-test are available too.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.14 0.14 0.7

Mechanical Properties of All-weld Metal

*

Yield strength R: N/mm? (MPa): 480 (= 420)
Tensile strength Rm N/mm? (MPa): 550 (510 - 610)
Elongation A (Lo = 5do) %: 23 (= 22)
Impact work ISO-V KV J +20 °C: 100 (= 85)
+0°C: 95
-20 °C: 85
-30 °C: 55 (= 47)
-40°C 45 (= 27)
(*) u untreated, as-welded
Operating Data
N re-drying: not allowed o mm L mm amps A
0 ‘ electrode identification: 3.2 350 80 - 130 =i
[ FOX CEL 75 7010-P1 E423 C 4.0 350 120 - 180
preheating and interpass temperature 5.0 350 160 -210  pojarity
see Page 2-47 negative

for root
pass

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, X 42, X 46, X 52, X 56, X 60, Root pass up to X 70

Approvals and Certificates
TUV-A (533)
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

EN150 sse085005. E4s jomsa ~ BOHLER FOX CEL Mo

AWS A5.5-06: E7010-A1 .

AWS A5.5M-06: E4910-A1 . SMAW celluk.)su: el_ectrode _for
vertical-down welding, pipe welding

Description

Cellulose electrode for vertical-down welding of high strength large diameter pipelines. Highly
economical compared with conventional vertical-up welding.

Especially recommended for hot passes, filler and cover layers. Besides the excellent weld
metal toughness properties it offers easy operation, and a concentrated intensive arc with deep
penetration characteristics in order to ensure sound joint welds with good X-ray quality.

It can be used in sour gas applications (HIC-Test acc. NACE TM-02-84). Test values for SSC-
test are available too.

Typical Composition of All-weld Metal

C Si Mn Mo
Wit-% 0.1 0.14 0.4 0.5

Mechanical Properties of All-weld Metal

*

u
Yield strength R: N/mm? (MPa): 480 (= 420)
Tensile strength Rm N/mm? (MPa): 550 (510 - 590)
Elongation A (Lo = 5do) %: 23 (= 22)
Impact work ISO-V KV J +20 °C: 100 (= 70)
+0°C: 95
-20 °C: 85
-30 °C: 50 (= 47)
-40 °C: 42
(*) u untreated, as-welded
Operating Data
e re-drying: not allowed o mm Lmm ampsA
1 ‘ electrode identification: 3.2 350 80 - 130 ='|_'
e FOX CEL Mo 7010-A1E423MoC 4.0 350 120-180
preheating and interpass temperature 5.0 350 160 - 210  polarity
see Page 2-47 negative

for root
pass

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

Approvals and Certificates
TUV-D (1325.), TUV-A (2), ABS (E 7010-A1), SEPROZ, VNIST(94.0 mm), CE
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

Suszaz e£amcy BOHLER FOX CEL 80-P

SMAW cellulosic electrode for

vertical-down welding, pipe welding

AWS A5.5-06: E8010-P1
AWS A5.5M-06: E5510-P1
Description

Cellulose electrode for vertical-down welding of high strength, large diameter pipelines. Highly
economical compared with conventional vertical-up welding. Especially recommended for hot
pass, filler and cover layers. The BOHLER FOX CEL 80-P provides a more intensive arc and

a more fluid weld metal as compared to the well known BOHLER FOX CEL 85.

Typical Composition of All-weld Metal

C Si Mn Ni
Wt-% 0.15 0.15 0.75 0.8

Mechanical Properties of All-weld Metal

*

Yield strength Re N/mm? (MPa): 490 (= 460)
Tensile strength Rn N/mm? (MPa): 570 (530 - 680)
Elongation A (Lo = 5do) %: 23 (= 20)
Impact work ISO-V KV J +20 °C: 90 (= 80)

-20 °C: 80

-30 °C: 60 (= 47)

- 40 °C: 45

(*) u untreated, as-welded

Operating Data

e re-drying if necessary: o mm L mm
1 ‘ not allowed 5.0
., electrode identification:

FOX CEL 80-P 8010-P1 E46 3 1Ni C

preheating and interpass temperature see Page 2-47

Base Materials
L415NB - L485NB, L415MB - L485MB
API Spec. 5 L: X 56, X 60, X 65, X 70

Approvals and Certificates
TUV-D (11181.), CE
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

Suszeazs examey  BOHLER FOX CEL 85

AWS A5.5-06: E8010-P1 i

AWS A BM-06: E5510-P1 . SMAW celluk.)su: el_ectrode_for
vertical-down welding, pipe welding

Description

Cellulose electrode for vertical-down welding of high strength large diameter pipelines. Highly
economical compared with conventional vertical-up welding. .

Especially recommended for hot passes, filler and cover layers. Without doubt BOHLER FOX
CEL 85 is the most popular cellulosic electrode which meets all the exacting demands of the
field welding of cross country pipelines extremely well. It ensures highest joint weld quality
down to temperatures of -40 °C

It can be used in sour gas applications (HIC-Test acc. NACE TM-02-84). Test values for SSC-
test are available too.

Typical Composition of All-weld Metal
c Si Mn Ni
Wt-% 0.14 0.15 0.75 0.7

Mechanical Properties of All-weld Metal

) u
Yield strength R N/mm? (MPa): 490 (= 460)
Tensile strength Rm N/mm? (MPa): 570 (550 - 650)
Elongation A (Lo = 5do) %: 23 (= 20
Impact work ISO-V KV J +20 °C: 110 (= 80)
+0°C: 105
-20°C: 100
- 40 °C: 70 (= 47)

(*) u untreated, as-welded

Operating Data

e re-drying: not allowed o mm Lmm ampsA

1 ‘ electrode identification: 3.2 350 80-130 | =+

e FOX CEL 85 8010-P1 E 46 4 1Ni C 4.0 350 120-180
preheating and interpass temperature 5.0 350 160 - 210

see Page 2-47

Base Materials

L415NB - L485NB, L415MB - L485MB
API Spec. 5 L: X 56, X 60, X 65, X 70

Approvals and Certificates

TUV-D (1361.), TUV-A (3), ABS (E 8010-P1), GdF (X), SEPROZ,
GdFo 3.2;4.0;5.0 mm, PDO, CE
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Filler Metals for Pipeline Welding — SMAW Cellulosic Electrodes

BOHLER FOX CEL 90

EN ISO 2560-A:2005: E 50 3 1Ni C 25
EN ISO 2560-B:2005: E 57 10-G A

AWS A5.5-06: E9010-P1
E9010-G

AWS A5.5M-06: E6210-P1
E6210-G

Description

SMAW cellulosic electrode for
vertical-down welding, pipe welding

Cellulose electrode for vertical-down welding of high strength large diameter pipelines. Highly
economical compared with conventional vertical-up welding.

Especially recommended for hot passes, filler and cover layers.

The special design of the coating and the core wire guarantees the highest metallurgical
quality & soundness of the weld metal deposit with excellent mechanical properties. The
electrode allows good weld pool visability, and easy manipulation in all positions, as well as
high safety margins against porosity and slag inclusions.

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.17 0.15 0.9

Ni
0.8

Mechanical Properties of All-weld Metal

*

Yield strength Re N/'mm? (MPa): 610
Tensile strength Rm N/mm? (MPa): 650
Elongation A (Lo = 5do) %: 21
Impact work ISO-V KV J +20 °C: 100
+0°C: 90
- 20 °C: 75
-30°C 65
-40°C 40
(*) u untreated, as-welded
Operating Data
Iing re-drying: not allowed
! ‘ electrode identification:
- - FOX CEL 90 9010-P1 E50 3 1Ni C

preheating and interpass temperature

see Page 2-47

Base Materials

L450MB, L485MB, L555MB
API Spec. 5 L: X 65, X 70, X 80

Approvals and Certificates

u

> 530)
620 - 720)
18)

80)

VvV

47)
27)

vV

o mm Lmm ampsA
4.0 350 120-180 | =+
5.0 350 160 - 210

TUV-D (1324.), TUV-A (4), GdF (X), Statoil, SEPROZ, GdF o 3.2; 4.0; 5.0 mm; VNIIST, CE
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

EN IS0 25008:2005: E 55 18.G A BOHLER FOX BVD RP

AWS A5.5-06: Egg#g:gz SMAW basic electrode for

AWS A5.5M-06: E5545-P2 vertical-down welding, pipe welding
E5518-G

Description

Basic electrode for vertical-down welding of root passes in pipeline construction and structural work.
Also suitable for vertical-up welding of root passes. The deposit is extremely crack resistant and fea-
tures high toughness and a very low hydrogen content. Highly economical compared with conventional

vertical-up welding.

It can be used in sour gas applications (HIC-Test acc. NACE TM-02-84). Test values for SSC-test are

available too.

Typical Composition of All-weld Metal
C Si Mn
Wt-% 0.05 0.3 1.0

Mechanical Properties of All-weld Metal

*

u

Yield strength R: N/mm? (MPa): 510 (= 460)
Tensile strength Rm N/mm? (MPa): 560 (550 - 650)
Elongation A (Lo = 5do) %: 26 (= 22)
Impact work ISO-V KV J +20 °C: 170  (=130)

+0°C: 150

-20°C: 120

-30°C: 60 (= 47)

(*) u untreated, as-welded

Operating Data

o re-drying if necessary: o mm L mm
A 300 - 350 °C, min. 2 h 25 350
! ‘ electrode identification: 3.2 350
- FOX BVD RP 8045-P2 E 46 3 B

Interpass temperatures as required by the base material.

Base Materials

root passes for following steels:

S235J2G3 - S355J2G3, L290NB - L415NB, L290MB - L555MB,
P235GH - P310GH

API Spec. 5 L: X 42, X 46, X 52, X 56, X 60, X 70, X 80

Approvals and Certificates
TUV-D (03532.), SEPROZ, CE
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

svgommazes eesiuze  BOHLER FOX BVD 85

AWS A5.5-06: Egg?g:gz SMAW basic electrode for

AWS A5.5M-06: E5545-P2 vertical-down welding, pipe welding
E5518-G

Description

Basic electrodes for vertical-down welds of large diameter pipelines and for structural work.
Suitable for filler and cover pass welding in pipeline construction. Deposit is extremely crack resi-
stant, and features high toughness and a very low hydrogen content. Deposition rate is 80-
100 % higher than for vertical up welding. The weld deposit of BOHLER FOX BVD 85 shows an
ideal combination between high strength and cryogenic toughness down to -50 °C (-58 °F).
Special design and development work has enabled this electrode to provide exceptional striking
characteristics and the avoidance of start porosity on cover (cap) passes. Due to this and the
good welding characteristics this special basic electrode offers easy handling even under field
conditions.

It can be used in sour gas applications (HIC-Test acc. NACE TM-02-84). Test values for SSC-
test are available too.

Typical Composition of All-weld Metal
c Si Mn Ni
Wt-% 0.05 0.4 1.1 0.9

Mechanical Properties of All-weld Metal

*

u

Yield strength Re N/'mm? (MPa): 510 (= 460)
Tensile strength Rn N/mm? (MPa): 560 (550 - 650)
Elongation A (Lo = 5do) %: 27 (=
Impact work ISO-V KV J +20 °C: 170  (=130)

+0°C: 150

-20°C: 120

- 40 °C: 85 (= 60)

- 50 °C: 65 (= 47)

(*) u untreated, as-welded

Operating Data

- re-drying if necessary: o mm Lmm ampsA
‘ 300 - 350 °C, min. 2 h 3.2 350 110 - 160

- = electrode identification: 4.0 350 180 - 210
FOX BVD 85 8045-P2 E 46 5 1Ni B 4.5 350 200 - 240

Recommended interpass temperature > 80 °C

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

Approvals and Certificates
TUV-D (03531.), GdF, SEPROZ, CE
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

Engiger Egesznies  BOHLER FOX BVD 90

AWS AB.5M-06: Egg?ggz (mod.) SMAW basic electrode for
' ’ E6245-P2 (mod.) vertical-down welding, pipe welding
Description

Basic electrodes for vertical-down welds of large diameter pipelines and for structural work.
Suitable for filler and cover pass welding in pipeline construction. Deposit is extremely crack
resistant, and features high toughness and a very low hydrogen content. Special design and
development work has enabled this electrode to provide exceptional striking characteristics and
the avoidance of start porosity on cover (cap) passes. Due to this and the good welding charac-
teristics this special basic electrode offers easy handling even under field conditions. Deposition
rate is 80-100 % higher than for vertical up welding.

Typical Composition of All-weld Metal

C Si Mn Ni
Wt-% 0.05 0.3 1.2 2.2

Mechanical Properties of All-weld Metal

*

u
Yield strength R. N/mm? (MPa): 600 (= 550)
Tensile strength Rm N/mm? (MPa): 650 (620 - 720)
Elongation A (Lo = 5do) %: 27 (= 20)
Impact work ISO-V KV J +20 °C: 170 (=120)

+0°C: 145

-20 °C: 130

- 40 °C: 110

-50 °C: 80 (= 47)

(*) u untreated, as-welded

Operating Data

- re-drying if necessary: o mm Lmm ampsA

‘ 300 - 350 °C, min. 2 h 3.2 350 110-160 | ==
== electrode identification: 4.0 350 180 - 210
FOX BVD 90 9018-GE555Z2NiB 45 350 200 - 240

Recommended interpass temperature > 90 °C

Base Materials

L485MB, L555MB
API Spec. 5 L: X 70, X 80

Approvals and Certificates
TUV-D (03402.), GdF (X), Statoil, GdF o 3.2; 4.0; 5.0 mm, SEPROZ, NAKS, CE
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

Engsieer Egesznies  BOHLER FOX BVD 100

AWS AB.5M-06: Eég?gsepz (mod.) SMAW basic electrode for
' ’ E6945-P2 (mod.) vertical-down welding, pipe welding
Description

Basic electrodes for vertical-down welds of large diameter pipelines and for structural work.
Suitable for filler and cover pass welding in pipeline construction. Deposit is extremely crack
resistant, and features high toughness and a very low hydrogen content. Special design and
development work has enabled this electrode to provide exceptional striking characteristics and
the avoidance of start porosity on cover (cap) passes. Due to this and the good welding
characteristics this special basic electrode offers easy handling even under field conditions.
Deposition rate is 80-100 % higher than for vertical up welding.

Typical Composition of All-weld Metal

C Si Mn Ni
Wit-% 0.07 0.4 1.2 23

Mechanical Properties of All-weld Metal

() u
Yield strength Re N/'mm? (MPa): 670 (= 620)
Tensile strength Rn N/mm? (MPa): 730 (690 - 810)
Elongation A (Lo = 5do) %: 24 (= 18
Impact work ISO-V KV J +20 °C: 150 (= 110)
+0°C: 125
-20°C: 120
- 50 °C: 70 (= 47)

(*) u untreated, as-welded

Operating Data

- - re-drying if necessary: o mm Lmm ampsA
‘ 300 - 350 °C, min. 2 h 4.0 350 180-210 | =<
- electrode identification: 4.5 350 200 - 240

FOX BVD 100 10018-G E 62 5 Z2Ni B
Recommended interpass temperature > 100 °C

Base Materials
L555MB
API Spec. 5 L: X 80

Approvals and Certificates
TUV-D (06333.), SEPROZ, VNIIST, CE
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

S Emshewess BOHLER FOX BVD 110
AWS AS5.5M-06: E7618-G SMAW basic electrode for
vertical-down welding, pipe welding

Description

Basic electrodes for vertical-down welds of large diameter pipelines and for structural work.
Suitable for filler and cover pass welding in pipeline construction. Deposit is extremely crack resi-
stant, and features high toughness and a very low hydrogen content. Deposition rate is 80-
100 % higher than for vertical up welding. This electrode has become optimised for best striking
properties and for avoiding start porosity in the cap layer. With its excellent welding
properties the electrode offers easy handling also under difficult conditions.

Typical Composition of All-weld Metal

C Si Mn Ni Mo
Wit-% 0.07 0.4 1.5 2.2 0.4

Mechanical Properties of All-weld Metal

*

u
Yield strength R: N/mm? (MPa): 720 (= 690)
Tensile strength Rn N/mm? (MPa): 810 (= 760)
Elongation A (Lo = 5do) %: 20 (= 17)
Impact work ISO-V KV J +20 °C: 90 (= 80)
-20°C: 70 (= 50)
-40°C 50 (= 40)

(*) u untreated, as-welded

Operating Data

e re-drying if necessary: o mm Lmm ampsA
‘ 300 - 350 °C, min. 2 h 4.0 350  180-210 | =+
- electrode identification: 4.5 350 200-240

FOX BVD 110 11018-G E 69 3 Mn2NiMo B
Recommended interpass temperature > 110 °C
Base Materials

L690*
API Spec. 5 L: X100*
* not standardised yet

Approvals and Certificates
SEPROZ
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

RN As 508 Etsorear 0B BOHLER
AWS A5.5M-06: E8318-G FOX BVD 120

SMAW basic electrode for
vertical-down welding, pipe welding

Description

Basic electrodes for vertical-down welds of large diameter pipelines and for structural work.
Suitable for filler and cover pass welding in pipeline construction. Deposit is extremely crack
resistant, and features high toughness and a very low hydrogen content. Deposition rate is 80-
100 % higher than for vertical up welding.

This electrode is optimised for best striking properties and for avoiding start porosity in the cap
layer. With its excellent welding properties the electrode offers easy handling also under diffi-
cult conditions.

Typical Composition of All-weld Metal
c Si Mn Ni Mo
Wit-% 0.07 0.4 1.85 2.25 0.35

Mechanical Properties of All-weld Metal

*

u
Yield strength R: N/mm? (MPa): 815 (= 740)
Tensile strength Rm N/mm? (MPa): 870 (= 830)
Elongation A (Lo=5do) %: 18 (=17)
Impact work 1SO-V KV J +20 °C: 80 (=80)

-20 °C 60 (= 50)

-40 °C 50 (= 40)

(*) u untreated, as-welded

Operating Data

- re-drying if necessary o mm Lmm ampsA
‘ 300-350 °C, min. 2 h 3.2 350 110-160 +
- electrode identification: 4.0 350 180-220

FOX BVD 120 12018-G E 69 3 Mn2NiMo B
Recommended interpass temperature >120 °C

Base Materials

0"

EN:
API Spec. 5 L: X100", X110" " not standardised yet

2-63



Filler Metals for Pipeline Welding — SMAW Basic Electrodes

vgozeaze e4oz®  BOHLER FOX EV PIPE

AWS A5.1-04: E7016-1H4R .

AWS A5.1M-04: E4916-1H4R _ SMAW basic electrode for
vertical-up welding, pipe welding

Description

BOHLER FOX EV PIPE is a basic electrode with some additions of rutile and silicates. It is
excellent suited for positional welding of root passes using D.C. negative polarity as well as for
filler and cover passes of pipes, tubes and plates on D.C. positive polarity, or even AC.

Itis user friendly and provides a good gap bridging ability together with easy slag removal to
ensure minimum grinding. Weld metal toughness is available down to -46 °C; very low hydro-
gen content (HD < 5 ml/100 g). BOHLER FOX EV PIPE offers considerable time savings
against AWS E 7018 type electrodes when welding root passes due to increased travel speeds.
Also the use of dia. 3.2 mm is possible for root passes in case of wall thicknesses of 8 mm and
more.

Typical Composition of All-weld Metal

C Si Mn
Wit-% 0.06 0.6 0.9

Mechanical Properties of All-weld Metal

") u
Yield strength R: N/mm? (MPa): 470 (= 420)
Tensile strength Rm N/mm? (MPa): 560 (520 - 640)
Elongation A (Lo = 5do) %: 29 (= 22)
Impact work ISO-V KV J +20 °C: 170 (=120)

-20°C: 100

- 40 °C: 60 (= 47)

- 46 °C: 55 (= 27)

(*) u untreated, as-welded

Operating Data

—= re-drying if necessary: ogmm Lmm amps A T+
T 300 - 350 °C, min. 2 h 2.0 300 30- 60 —_—

— electrode identification: 2.5 300 40 - 90 ny
— FOX EV PIPE 7016-1E 424 B 3.2 350 60 - 130 polarity
4.0 350 110 - 180 negative

Preheated and interpass temperatures as required by the base material. The optimum for root
gap width for root passes is 2 - 3 mm, the root face should be in the range 2 - 2.5 mm. pass
The electrodes are ready for use straight from the hermetically sealed tins.

Base Materials

EN P235GH, P265GH, P295GH, P235T1, P275T1, P235G2TH, P255G1TH,
S255N - S420N", S255NL1 up to S420NL1, L290NB up to L360NB, L290MB
up to L415MB, L450MB? up to L555MB?

API Spec. 5L: A, B, X 42, X46, X52, X56, X60, X65-X80?

ASTM A53 Gr. A-B, A106 Gr. A-C, A179, A192, A210 Gr. A-1

" stress relieved up to S380N / S380NL1

2 only for root pass

Approvals and Certificates
TUOV-D (7620.), LTSS, SEPROZ, VNIIST, VNIIGAZ, CE, DB (10.014.77)
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

EN ISO 2560-A:2005: E 50 4 1Ni B 12 H5
EN ISO 2560-B:2005: E 55 16-G A H5

BOHLER
AWS A5.5-06: E8016-GH4R FOX EV 60 PIPE

AWS A5.5M-06: E5516-GH4R
SMAW basic electrode for

vertical-up welding, pipe welding
Description

Basic electrode excellent suited for positional welding of root passes using D.C. negative pola-
rity as well as for filler and cover passes for pipes, tubes and plates on D.C. positive polarity,
or even A.C. The electrode offers considerable time savings against AWS E 8018 type electro-
des when welding root passes due to increased travel speeds. Good impact properties down
to -40 °C, low hydrogen content (HD < 5 ml/100 g), as well as packaging in hermetically
sealed tins are further features for the user. BOHLER FOX EV 60 PIPE offers considerable time
savings against AWS E 8018 type electrodes when welding root passes due to increased
travel speeds. Also the use of dia. 3.2 mm is possible for root passes in case of wall thick-
nesses of 8 mm and more.

Typical Composition of All-weld Metal

C Si Mn Ni
Wt-% 0.07 0.6 1.2 0.9

Mechanical Properties of All-weld Metal
) u

Yield strength R: N/mm? (MPa): 550 (= 500)
Tensile strength Rm N/mm? (MPa): 590 (560 - 720)
Elongation A (Lo = 5do) %: 29 (= 22)
Impact work ISO-V KV J +20 °C: 170 (= 130)
0°C: 150

-20 °C: 140

-40 °C: 110  (=47)

-46 °C: 60

(*) u untreated, as-welded

Operating Data

— | re-drying if necessary: oemm L mm amps A ﬁ

T 300 - 350 °C, min. 2 h 25 300 40- 90 ==
. | electrode identification: 3.2 350 60 - 130 ~ny
— FOXEV60PIPE8016-GE504 1NiB 4.0 350 110 - 180 polarity

5.0 450 180 - 230 negative

Preheated and interpass temperatures as required by the base material. for root

The optimum gap width for root passes is 2-3 mm, the root face should be in the range pass
2-2.5 mm. The electrodes are ready for use straight from the hermetically sealed tins.

Base Materials

EN: S$235J2G3 - S355J2G3, L210NB - L450NB, L210MB - L450MB, P235GH -
P295GH, E295, E335, S355J2G3, C35-C45, P310GH, S380N - S460N,
P380NH-P460NH, S380NL - S460NL, S380NL1 - S460NL2, GE260-GE300

API Spec. 5 L: X42, X46, X52, X56, X60, X65
ASTM A516 Gr. 65, A572 Gr. 55, 60, 65, A633 Gr. E, A612, A618 Gr. |, A537 Gr. 1-3

Approvals and Certificates
VNIIGAZ
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Filler Metals for Pipeline Welding — SMAW Basic Electrodes

EN 757:1997: E554ZMn2NiMoB12H5
AWS A5.5-06: E9016-GH4R

BOHLER
AWS A5.5M-06: E6216-GH4R FOX EV 70 PIPE

SMAW basic electrode for
vertical-up welding, pipe welding

Description

BOHLER FOX EV 70 PIPE is a high strength basic electrode. It is excellent suited for positio-
nal welding of root passes using D.C. negative polarity as well as for filler and cover passes of
pipes, tubes and plates on D.C. positive polarity, or even A.C.

BOHLER FOX EV 70 PIPE offers considerable time savings against AWS E 9018 type elec-
trodes when welding root passes due to increased travel speeds. Also the use of dia. 3.2 mm
is possible for root passes in case of wall thicknesses of 8 mm and more.

It is user friendly and provides a good gap bridging ability together with easy slag removal to
ensure minimum grinding. Good impact properties down to -40 °C, low hydrogen content
(HD <5 mI/100 g), as well as packaging in hermetically sealed tins are further features for the
user.

Typical Composition of All-weld Metal

C Si Mn Ni Mo
Wit-% 0.06 0.50 1.7 2.2 0.3

Mechanical Properties of All-weld Metal

*

u
Yield strength R: N/mm? (MPa): 620 (= 550)
Tensile strength Rm N/mm? (MPa): 680 (630 - 780)
Elongation A (Lo = 5do) %: 20 (=
Impact work ISO-V KV J +20 °C: 140 (= 90)
-20 °C: 80
-40 °C: 70 (= 47)
-46 °C: 55

u untreated, as-welded

Operating Data

re-drying: 300-350 °C, min. 2 h o mm Lmm ampsA 7+

T electrode identification: 25 300 40- 90 |=X
— FOX EV 70 PIPE 9016-G 3.2 350 60-130 | Ny
4.0 350 110 - 180 -

Preheat and interpass temperature as required by the base material. The optimum polarity

gap width for root passes is 2-3 mm, the root face should be in the range 2-2.5 mm. ~ negative
The electrodes are ready for use straight from the hermetically sealed tins.

Base Materials
EN: L450MB, L485MB, L555MB
API Spec. 5 L: X 65, X 70, X 80

Approvals and Certificates
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Filler Metals for Pipeline Welding — GMAW Solid Wires

EN ISO 14341-A:2008: G3Si1 (Wire) e _

EN ISO 14341-A'2008: G 46 5 M G3Si1 BOHLER SG 3-P
G 42 4 C G3Sit o

EN ISO 14341-B:2008: G 55A 5U M G6 GMAW solid wire for
G 49A 4U C G6 automatic pipe welding

AWS A5.18-05: ER70S-G

AWS A5.18M-05: ER485S-G

Description

BOHLER SG 3-P is a micro alloyed GMAW solid wire designed for high quality automatic
welding of pipelines. An optimum balanced alloying concept ensures good weld metal
properties to fulfil the high requirements in the On-Offshore-Pipeline Industry. Deposit is
extremely crack resistant and the weld metal toughness is available down to -50 °C.

The very important quality aspects, prerequisite for uninterrupted feedability of the solid wire
e.g. helix of the wire, copper coating, close wire diameter tolerance and precision layer wound
spooling are taken into account during the production.

Typical Composition of Solid Wire
c Si Mn Ti
Wt-% 0.05 0.75 1.55 +

Mechanical Properties of All-weld Metal

) u ut
Yield strength R. N/mm? (MPa): 510 (= 470) 470 (= 440)
Tensile strength Rm N/mm? (MPa): 640 (600 - 680) 610 (570 - 640)
Elongation A (Lo = 5do) %: 25 (= 24) 26 (= 25)
Impact work ISO-V KV J +20 °C: 120 (= 100) 100 (= 95)
- 40 °C: 75 (= 65) 60 (= 47)
- 50 °C: 55 (= 47)
(*) u untreated, as-welded - shielding gas Ar + 15 - 25 % CO:
ul untreated, as-welded - shielding gas 100 % CO:
Operating Data
— shielding gases: o mm
t 1 Argon + 15 - 25 % CO: 0.9 =+
— 100 % CO:

Preheating and interpass temperature as required by the base metal.
Base Materials
EN: L290MB - L485MB
API Spez. 5L: X42, X46, X52, X56, X60, X65

Approvals and Certificates
TUV-D (07682.), NAKS, CE
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Filler Metals for Pipeline Welding — GMAW Solid Wires

EN ISO 14341-A:2008: G3Nit A

EN ISO 14341-A:2008: G 42 5 M G3Nit BOHLER SG 8'P
EN ISO 14341-B:2008: G 49A 5U M GO L
AWS A5.28-05: ER80S-G GMAW solid wire for
AWS A5.28M-05: ER55S-G automatic pipe welding
Description

GMAW wire micro alloyed, designed for high quality automatic welding of pipelines. An
optimum balanced alloying concept ensures good weld metal properties to fulfil the high
requirements in the on-offshore pipeline industry. The deposit is extremely crack resistant and
the weld metal offers high impact values down to -50 °C.

Typical Composition of Solid Wire
c Si Mn Ni
Wt-% 0.06 0.70 1.50 0.90 +

Mechanical Properties of All-weld Metal

* u ul
Yield strength R. N/mm? (MPa): 500 (> 420) 470 (> 420)
Tensile strength Rm N/mm? (MPa): 590 (>550) 560 (>500)
Elongation A (Lo = 5do) %: 24 (> 20) 25 (> 20)
Impact work ISO-V KV J +20 °C: 150 (= 47) 110

-50 °C: 80 45

(*) u untreated, as-welded shielding gas: Ar +15-25 % CO2z
ut untreated, as-welded shielding gas: 100 % CO:z

Operating Data

— Shielding gases o mm
T 1 Argon +15-25 % CO2 0.9 -
— Argon +0-5 % CO2 +3-10 % O2 1.0

100 % CO2 1.2

Preheating and interpass temperature as required by the base metal.

Base Materials

API5L: X 42 -X70
EN 10208-2: L290MB — L485MB
DIN 17172:  StE290TM up to StE480.7TM

Approvals and Certificates
DNV
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Filler Metals for Pipeline Welding — GMAW Solid Wires

SIS IEHA Sttt BOHLER NiMo 1-1G

G 55 4 C Mn3Ni1Mo
EN ISO 16834-B: G 59A 6M 3M1

G 59A 4C 3M1
AWS A5.28-05: ER90S-G
AWS A5.28M-05: ER62S-G

Description

GMAW solid wire for

automatic pipe welding

Copper coated GMAW wire for high strength, quenched and tempered fine-grained construc-
tional steels. The wire is suited for joint welding in boiler, pressure vessel, pipeline, and crane
construction as well as in structural steel engineering. The typical composition of the wire
fulfils the requirements of the NORSOK-regulation for ,water injection systems®.

Due to the precise addition of micro alloying elements NiMo1-1G wire features excellent ductility
and crack resistance in spite of its high strength. Good cryogenic impact energy down to -60 °C,
low hydrogen contents in the deposit, best feedability and low copper contents are other

advantages of this wire.

Typical Composition of Solid Wire

C Si Mn Mo Ni
Wit-% 0.08 0.6 1.8 0.3 0.9

Mechanical Properties of All-weld Metal

*

u

Yield strength R: N/mm? (MPa): 620 (= 550)
Tensile strength Rm N/mm? (MPa): 700 (650 - 800)
Elongation A (Lo = 5do) %: 23 (= 20)
Impact work ISO-V KV J +20 °C: 140 (= 120)

- 40 °C: 110 (= 90)

- 60 °C (= 47)

(*) u untreated, as-welded - shielding gas Ar + 15 - 25 % CO:
u1 untreated, as-welded - shielding gas 100 % CO:-

Operating Data

— | shielding gases: o mm

t 1 Argon + 15 - 25 % CO: 09

—' Argon + 0.5 % CO: + 3-10 % O: 1.0
100 % CO:

ui
590 (= 550)
680 (620 - 770)
22 (= 20)
120 (= 100)

(= 47)

Preheating and interpass temperature as required by the base metal.

Base Materials
pipe steels and fine-grained steels

S460N - S500N, S460NL - S500NL, S500NC - S550NC, L480MB, L555MB

quenched and tempered fine-grained steels
e. g. N-A-XTRA 56-70, BHV 70, PAS 700, HSM 700, 20MnMoNi5-5
API Spec. 5L: X 70, X 80

Approvals and Certificates
DB (42.014.06), OBB, GL (4Y55S), SEPROZ, CE

2-69



Filler Metals for Pipeline Welding — GMAW Flux Cored Wires

EN ISO -A:2006: T 554 MniNiPM 1 H A
NS I an TSI LIS, __ BOHLER
5.29-05: 91T1-K2| -

AWS A5.29M-05: E621T1-K2MH4 Ti70 Plpe FD

GMAW flux cored wire,
for automatic pipeline welding, rutile type

Description

Tubular rutile micro alloyed flux cored wire for single or multipass welding of carbon-mangane-
se steels and high strength steels with Ar-CO: shielding gas. Main features: excellent weldabi-
lity in all positions, excellent bead appearance, no spatter; fast freezing and easy removeable
slag. The exceptional mechanical properties of this wire even at the low temperature (-40 °C)
as well as the low content of diffusible hydrogen make it especially suitable for pipeline appli-
cations.

Further applications are to be seen in the off-shore industry, ship building and structures built
with high strength steels.

Typical Composition of All-weld Metal
c Si Mn Ni
Wt-% 0.07 0.4 1.5 1.0

Mechanical Properties of All-weld Metal

*

u

Yield strength Re N/'mm? (MPa): =550
Tensile strength Rn N/mm? (MPa): 640 - 820
Elongation A (Lo = 5do) %: =18
Impact work ISO-V KV J - 40 °C: =47

(*) u untreated, as-welded — shielding gas Ar + 18 - 25 % CO:

Operating Data

- re-drying: omm amps A voltage V
f [ possible, 150 °C /24 h 12  180-280 22-30 =+
- but in general not necessary

shielding gases:
Ar + 15 - 25 % CO:
14 - 20 /min

Welding with standard GMAW-facilities possible, slightly trailing torch position (angel appr. 80 °),
slight weaving is recommended for positional welding; when using 100 % CO: as shielding gas
it is necessary to increase the voltage by 2 V; the gas flow should be 15 - 18 I/min.

Base Materials

pipe steels and fine-grained steels

S460 — S500N, S460NL — S500NL, S500NC — S550NC, L450MB — L485MB (L555MB)

API Spec: 5L: X65 X70 (X80)

Approvals and Certificates

TOV-D (11109.), CE
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Filler Metals for Pipeline Welding — GMAW Flux Cored Wires

EN ISO -A:2006: T694ZPM1H A

E\’)‘v ISS/? 12332-3:2882: E7%94;1-émﬁ-‘(:3-u5H5 . BQHLER
5.29-05: 111T1- -

AWS A5.29M-05: E761T1-GMH4 Ti 80 Plpe FD

GMAW flux cored wire,
for automatic pipeline welding, rutile type

Description

Tubular rutile Ni-Mo alloyed flux cored wire for single or multipass welding of high strength
steels with Ar-CO: shielding gas. Main features: excellent weldability in all positions, excellent
bead appearance, no spatter; fast freezing and easy removeable slag. The exceptional mecha-
nical properties of this wire even at the low temperature (-40 °C) as well as the low content of
diffusible hydrogen make it especially suitable for pipeline applications. Further applications are
to be seen in the off-shore industry, ship building and structures built with high strength steels.

Typical Composition of All-weld Metal
c Si Mn Ni
Wt-% 0.07 0.3 1.7 25

Mechanical Properties of All-weld Metal

*

u
Yield strength Re N/'mm? (MPa): (= 690)
Tensile strength Rn N/mm? (MPa): (770 - 940)
Elongation A (Lo = 5do) %: (=17)
Impact work ISO-V KV J - 40 °C: (= 47)

(*) u untreated, as-welded — shielding gas Ar + 18 - 25 % CO:

Operating Data

—> re-drying: omm amps A voltage V
f [ possible, 150 °C /24 h 12  180-280 22-30 =
- but in general not necessary

shielding gases:

Argon + 15 - 25 % CO:

14-20 /min

Welding with standard GMAW-facilities possible.
The product is available on 5 kg and 16 kg spools.

Base Materials
pipe steels and fine-grained steels

L485MB, L555MB
API Spec 5L: X70, X80

Approvals and Certificates
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Product Information

2.4. Filler Metals for Weather-resistant,
High-strength and Cryogenic Steels

¢ Obijectives
This section provides detailed product information for filler metals that may
be used to weld weather-resistant, high-tensile and cryogenic steels.
Weather-resistant steels are used in all areas of structural steel engineering
and light-gauge steel construction, amongst other things for overhead wire
and overhead trolley wire masts, in the form of rod and sectional steel, light-
gauge sheets and heavy plates. Due to their excellent strength properties
they may also be used for higher operating temperatures (over 400 °C)
although in this case the proof stress decreases considerably.
High-tensile steels may be used down to very low temperatures in structural
steel engineering and plant construction, the construction of vehicles,
wagons and agricultural machinery for welded structures subject to high
static and dynamic loads. The cryogenic qualities and special qualities of
steel may be used down to -60 °C without fear of brittle fracture. Generally
speaking it should be noted that increased care must be taken during fabri-
cation and a structural design suitable for welding and withstanding stress is
an essential prerequisite since the minimum values of the yield stress rise as
the wall thickness increases.
Cryogenic steels are intended for components subject to static and dynamic
loads at operating temperatures below -40 °C in gas liquefaction plants in the
processing of mineral oil, for fractionated distillation of hydrocarbons, for the
transport of liquefied natural gas and in air liquefaction plants. Consult the
building regulations for pressurised vessels with regard to special applicati-
ons.

¢ Contents
OVERVIEW ..ottt 73
SMAW COVERED ELECTRODES .......coiieiiiitiiieieiseeie e 76
GTAW RODS
GMAW SOLID WIRES .................. .92

SAW WIRE/FLUX-COMBINATIONS .
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High Strength/Cryogenic Filler Metals

® Overview — Classifications

Bohler EN/EN ISO AWS
SMAW covered electrodes
FOX NiCuCr 2560- E 46 4 ZNiCrCu B 42 H5 A5.5-06: E8018-W2H4R
FOX EV 60 2560- E 46 6 1Ni B 42 H5 A5.5-06: E8018-C3H4R
FOX EV 63 2560-A: E 504 B 42 H5 A5.5-06: E8018-GH4R
FOX EV 65 757: E 556 1NiMo B 42 H5  A5.5-06: E8018-GH4R
E8018-D1H4R (mod.)
FOX EV 70 757: E 556 1NiMo B42H5  A5.5-06: E9018-GH4R
E9018-D1H4R (mod.)
FOX EV 70 Mo 757: E 55 3 MnMo B T 42 H10 A5.5-06: E9018-G
E9018-D1 (mod.)
FOX NiMo 100 757: E 62 4 Mn1NiMoB 42 H5 A5.5-06: E10018-G
E10018-D2 (mod.)
FOX EV 75 757: E 62 6 Mn2NiCrMo B42 H5  A5.5-06: E10018-GH4R
E10018-MH4R (mod.)
FOX EV 85 757: E 69 6 Mn2NiCrMo B42 H5  A5.5-06: E11018-GH4R
E11018-MH4R (mod.)
FOX EV 85 M - A5.5-06: E11018-MH4R
FOX EV 100 757: E 89 4 Mn2Ni1CrMo B42 H5  A5.5-06: E12018G
FOX 2.5 Ni 2560-A: E 46 8 2Ni B 42 H5 A5.5-06: E8018-C1H4R
GTAW rods
DMO-IG 636-A: W 46 3 W2Mo A5.28-05: ER80S-G
ER70S-A1
Ni 1-IG 636-A: W 46 5 W3Ni1 A5.28-05: ER80S-Ni1 (mod.)
NiMo 1-IG 16834-A: W 55 6 Mn3Ni1Mo A5.28-05 ER90S-G
NiCrMo 2.5-1G 16834-A: W 69 6 Mn3Ni2.5CrMo  A5.28-05 ER110S-G
2.5 Ni-IG 636-A: W 46 8 W2Ni2 A5.28-05: ER80S-Ni2
GMAW solid wires
NiCu 1-1G 14341-A: G 424 M GO 75.28-05: ER80S-G
G424CGO
SG 8-P 14341-A: G 42 5 M G3Nit A5.28-05: ER80S-G
NiMo 1-IG 16834-A: G 55 6 M Mn3Ni1Mo A5.28-05: ER90S-G
G 55 4 C Mn3Ni1Mo
NiCrMo 2.5-1G 16834-A: G 69 6 M Mn3Ni2.5CrMo  A5.28-05: ER110S-G
G 69 4 C Mn3Ni2.5CrMo
X 70-IG 16834-A: G 695 M Mn3Ni1CrMo  A5.28-05: ER110S-G
X 90-1G 16834-A: G 89 6 M Mn4Ni2CrMo ~ A5.28-05: ER120S-G
2.5 Ni-IG 14341-A: G 46 8 M G2 Ni2 A5.28-05: ER80S-Ni2
G 46 6 C G2 Ni2
SAW wire/flux-combinations
3 NiMo 1-UP 756: S 3BNiTMo A5.23-07: EF3 (mod.)
3 NiMo 1-UP/BB24  756: S50 4 FB S3Ni1Mo A5.23-07: F9A4-EF3 (mod.)-F
F62A4-EF3 (mod.)-F3
3 NiCrMo 2.5-UP 756: S 3Ni2.5CrMo A5.23-07: EM4 (mod.)
3 NiCrMo 2.5-UP/BB 24 S 69 6 FB S 3Ni2.5CrMo  A5.23-07: F11A8-EM4 (mod.)-M4
F76A6-EM4 (mod.)-M4
Ni 2-UP 756: S 2Ni2 A5.23-07: ENi2
Ni 2-UP/BB 24 756: S 46 6 FB S2Ni2 A5.23-07: F8A8-ENi2-Ni2
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High Strength/Cryogenic Filler Metals

@ Overview — Typical Chemical Composition

Bohler C Si Mn | Cr Ni Mo v Cu
SMAW covered electrodes
FOX NiCuCr 0.05 0.4 0.7 0.6 0.6 0.45
FOX EV 60 0.07 0.4 1.15 0.9
FOX EV 63 0.08 0.7 1.7
FOX EV 65 0.06 0.3 1.2 0.8 0.35
FOX EV 70 0.04 0.3 12 0.9 0.4
FOX EV 70 Mo 0.06 0.4 16 0.5
FOX NiMo 100 0.11 025 | 1.85 095 | 04
FOX EV 75 0.05 0.4 16 0.4 20 0.4
FOX EV 85 0.05 0.4 1.7 0.4 2.0 0.5
FOX EV 85 M 0.05 0.2 15 035 | 22 0.35
FOX EV 100 0.06 035 | 1.8 0.7 2.5 0.5 0.07
FOX 2.5 Ni 0.04 0.3 0.8 24
GTAW rods
DMO-IG 0.1 0.6 12 0.5
Ni 1-IG 0.07 0.7 1.4 0.9
0 1-1G 0.08 0.6 1.8 0.9 0.3
NiCrMo 2.5-1G 0.08 0.6 1.4 0.3 25 0.4
2.5 Ni-IG 0.08 0.6 1.0 25
GMAW solid wires
NiCu 1-1G 0.1 0.5 11 0.9 0.4
SG 8-P 0.06 0.7 15 0.9 Ti+
NiMo 1-IG 0.08 0.6 1.8 0.9 0.3
NiCrMo 2.5-1G 0.08 0.6 1.4 0.30 25 0.4
X 70-IG 0.1 0.6 1.6 025 | 13 025 | 0.1
X 90-IG 0.1 0.8 1.8 035 | 225 | 06
2.5 Ni-IG 0.08 0.6 1.0 25
SAW wire/flux-combinations
3 NiMo 1-UP 0.13 015 | 1.7 095 | 055
3 NiMo 1-UP/BB24 0.09 0.25 | 1.65 0.90 | 0.50
3 NiCrMo 2.5-UP 0.12 015 | 15 0.6 2.3 0.55
3 NiCrMo 2.5-UP/BB 24 | 0.06 0.3 15 050 | 22 0.50
Ni 2-UP 0.10 0.12 1.05 23
Ni 2-UP/BB 24 0.07 0.25 11 22
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

EN ISO -A:2005: E 46 4 ZNiCrCu B 42 H A
EN |so§ggg-3:§882: E4g18-GIArH£L3] 2re BOHLER

AWS A5.5.06: E8018-W2H4R FOX NiCuCr

AWS A5.5M-06: E5518-W2H4R
SMAW basic electrode, low-alloyed,

weather resistant
Description

NiCuCr alloyed basic electrode for welding weathering resistant constructional steels such as
CORTEN, PANTINAX, CORALDUR and KORRALPIN. Excellent mechanical properties, and
high crack resistance even when subjected to restraint.

Metal recovery approx. 115 %. Easily weldable in all positions except vertical-down. Very low
hydrogen contents (according AWS condition HD < 4 ml/100 g weld metal).

Typical Composition of All-weld Metal
C  Si Mn  Cr Ni Cu
Wit-% 005 04 07 06 06 045

Mechanical Properties of All-weld Metal

*

u S
Yield strength R: N/mm? (MPa): 520 (= 460) 500 (= 410)
Tensile strength Rm N/mm? (MPa): 570 (530 - 680) 550 (490 - 610)
Elongation A (Lo = 5do) %: 27 (= 25) 27 (= 26)
Impact work ISO-V KV J +20 °C: 200 (=140) 190 (= 118)
-30 °C: 150 (=110)
-40 °C: 130 (= 90)
(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air
Operating Data
[— ] re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 350 80-110 |=+4
— electrode identifikation: 3.2 350 130 - 150
FOX NiCuCr 8018-W2 E464Z B 4.0 450 150 - 190

Base Materials

weather-resistant constructional steels
S235JR, S235JRW, S355JRW, S355J2G3 Cu
ASTM A36, A283 Gr. B, C

Approvals and Certificates
RMR (3 YHH)

Similar-alloy Filler Metals
GMAW solid wire: NiCu 1-1G
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

Sssmmass eeenety BOHLER FOX EV 60

AWS A5.5-06: E8018-C3H4R P -

AWS AB.EM-06: E5518-03H4R SMAW basic electrode, .Iow alloyed,
high strength

Description

Basic Ni-alloyed electrode with excellent mechanical properties, particularly high toughness
and crack resistance. For higher strength fine-grained constructional steels.

Suitable for service temperatures at -60 °C to + 350 °C. Very good impact strength in aged
condition. Metal recovery about 115 %. Easily weldable in all positions except vertical-down.
Very low hydrogen content (according AWS condition HD < 4 ml/100 g weld metal).

Typical Composition of All-weld Metal
c Si Mn Ni
Wt-% 0.07 0.4 1.15 0.9

Mechanical Properties of All-weld Metal

*) u s
Yield strength R: N/mm? (MPa): 510 (= 470) 480 (= 460)
Tensile strength Rm N/mm? (MPa): 610 (580 - 680) 580 (560 - 680)
Elongation A (Lo = 5do) %: 27 (= 24) 27 (= 23)
Impact work ISO-V KV J +20 °C: 180 (=130) 160 (=120)
- 60 °C: 110 (= 65)
(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air
Operating Data
re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 350 80-100 |=+
— electrode identifikation: 3.2 350 110 - 140
FOX EV 60 8018-C3 E 46 6 1Ni B 4.0 450 140 - 180
5.0 450 190 - 230

Base Materials
constructional steels, pipe- and vessel steels, cryogenic fine-grained steels and special grades

E295, E335, S355J2G3, C35-C45, L210 - L450NB, L245MB - L450MB, P310GH, P355 NL1 -
P460NL1, P355NL2 - P460NL2, S380N - S460N, P355NH-P460NH, S380NL - S460NL,
S380NL1, GE260-GE300

ASTM A516 Gr. 65, A572 Gr. 55, 60, 65, A633 Gr. E, A612, A618 Gr. |, A537 Gr. 1-3.
Approvals and Certificates

TOV-D (1524.), TUV-A (275), DNV (3 YHH), RMR (3 YHH), Statoil, LTSS, SEPROZ,
CRS (3YH5), CE
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

Sudmmass eies BOHLER FOX EV 63

AWS A5.5-06: E8018-GH4R : -

AWS A BM-06: E5518.GH4R SMAW basic electrode, .Iow alloyed,
high strength

Description

Basic electrode for carbon and low-alloy steels of higher strength with carbon contents up to
0.6 %. Also suitable for rail joint welding.

Ductile and crack resistant weld metal. Metal recovery approx. 115 %. Weldable in all positions
except vertical-down.

Very low hydrogen content (according AWS condition HD < 4 ml/100 g weld metal).

Typical Composition of All-weld Metal

C Si Mn
Wt-% 0.08 0.7 1.7

Mechanical Properties of All-weld Metal

*

u S
Yield strength R N/mm? (MPa): 580  (=500) 560 (= 500)
Tensile strength Rm N/mm? (MPa): 630 (610 - 720) 610 (590 - 710)
Elongation A (Lo = 5do) %: 26 (= 22) 26 (= 24)
Impact work ISO-V KV J +20 °C: 170 (= 140) 130 (= 100)
-40 °C: 9 (= 47)
(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air
Operating Data
— re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 350 80 - 110 +
— electrode identifikation: 3.2 350 100 - 140
FOX EV 63 8018-GE504 B 4.0 450  140-180
5.0 450 190 - 230

Base Materials

constructional steels, pipe steels, rail steels

S355J2G3, E295 - E360, C35 - C60, S355N - S500N, P315NH - P500NH, GE200 - GE300,
R0800

ASTM A225 Gr. C; A517 Gr. A, B, C, E, F, H,J,K, M, P

Approvals and Certificates
TUV-D (0730.), DB (10.014.07 / 81.014.01), OBB, TUV-A (X), RMR (3 YHH), SEPROZ, CE
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

EN 757:1997: E NiMo B 4 2 H ®
awdissos  esoecnan o BOHLER FOX EV 65
AWS A5.5M-06: Egg}gg:ﬂﬁﬁ (mod.) SMAW basic electrode, low-alloyed,

E5518-D1H4R (mod.) high strength

Description

Basic electrode with high ductility and crack resistance, for high-strength fine-grained steels.
Ductile down to -60 °C. Resistant to ageing.

Easy to handle in all positions except vertical-down.

Very low hydrogen content (according AWS condition HD < 4 ml/100 g weld metal).

Typical Composition of All-weld Metal

C Si Mn Ni Mo
Wit-% 0.06 0.3 1.2 0.8 0.35

Mechanical Properties of All-weld Metal

*

u s
Yield strength R N/mm? (MPa): 600 (= 550) 580 (=530)
Tensile strength Rm N/mm? (MPa): 650 (630 - 750) 630 (620 - 730)
Elongation A (Lo = 5do) %: 25 (= 20) 25 (= 20)
Impact work ISO-V KV J +20 °C: 180 (=130) 160 (=120)
- 60 °C: 80 (= 47)
(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air
Operating Data
— re-drying if necessary: omm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 350  80-100 |=+
— electrode identifikation: 3.2 350 100 - 140

FOX EV 65 8018-G E 55 6 1NiMo B 4.0 450 140 - 180
Preheating and interpass temperature, as well as post weld heat treatment as required by the
base metal.

Base Materials

constructional steels, pipe- and vessel steels, cryogenic fine-grained steels and special grades

E295 - E360, 20MnMoNi5-5, 22NiMoCr4-7, P355NL1 - P460NL1, P355NL2 - P460NL2,
S380N - S500N, S355NH - S460NH, S380NL - S500NL, S380NL1 - S500NL1,
15NiCuMoNb5S (WB 36), 20MnMoNi5-5, 17MnMoV6é-4 (WB 35), 22NiMoCr4-7

ASTM A302 Gr. A-D; A517 Gr. A, B, C, E, F, H, J, K, M, P; A225 Gr. C; A572 Gr. 65

Approvals and Certificates
TUV-D (1802.), SEPROZ, NAKS (@ 3.2 - 4.0 mm), CE
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

EN 757:1997: E NiMo B 4 2 H ®
Ve e Esosammee4zHs  BOHLER FOX EV 70
AWS A5.5M-06: Egg}gg:ﬂﬁﬁ (mod.) SMAW basic electrode, low-alloyed,

E6218-D1H4R (mod.) high strength

Description

Basic Mo-Ni alloyed electrode exhibiting high ductility and crack resistant for applications on high-
strength fine-grained steels. Suitable for service temperatures between -60 °C and +350 °C.

Metal recovery approx. 115 %. Easy to handle in all positions except vertical-down. Very low
hydrogen content (according AWS condition HD =< 4 mI/100 g weld metal).

Preheat and interpass temperatures, as well as post weld heat treatment as required by the
base metal.

Typical Composition of All-weld Metal

C Si Mn Ni Mo
Wit-% 0.04 0.3 1.2 0.9 0.4

Mechanical Properties of All-weld Metal

*

u s
Yield strength R. N/mm? (MPa): 650 (= 600) 650 (= 580)
Tensile strength Rm N/mm? (MPa): 700 (680 - 780) 700 (660 - 780)
Elongation A (Lo = 5do) %: 24 (= 22) 24 (= 22)
Impact work ISO-V KV J +20 °C: 160 (= 130) 130 (= 120)
- 60 °C: 70 (= 47)
(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air
Operating Data
— re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 3.2 350 100 - 140 +
— electrode identifikation: 4.0 450 140-180

FOX EV 70 9018-G E 55 6 1NiMo B
Preheating and interpass temperature, as well as post weld heat treatment as required by the
base metal.

Base Materials

high-strength fine-grained steels

S380N - S500N, P380ONL - S500NL

ASTM A517 Gr. A, B, C, E, F, H, J, K, M, P; A225 Gr. C; A633 Gr. E; A572 Gr. 65

Approvals and Certificates
TUV-D (0112.), SEPROZ, CE
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

EN 757:1997: E MnMo BT 42 H A
AWSAss 06 Eooled o em® BOHLE

E9018-D1 (mod.) FOX EV 70 Mo

AWS A5.5M-06: E6218-G
E6218-D1 (mod.) SMAW basic electrode, low-alloyed,

high strength

Description

Basic Mn-Mo alloyed electrode especially suited for high-strength fine-grained constructional
steels and high-temperature steels, e.g. 15NiCuMoNb5S. Crack resistant, tough and ageing
resistant. Excellent weldability in all positions except vertical-down.

Typical Composition of All-weld Metal

C Si Mn Mo
Wit-% 0.06 0.4 1.6 0.5

Mechanical Properties of All-weld Metal

*

u s
Yield strength R N/mm? (MPa): 580 (= 550) 580 (= 550)
Tensile strength Rm N/mm? (MPa): 680 (620 - 780) 650 (620 - 760)
Elongation A (Lo = 5do) %: 22 (= 20) 23 (= 20)
Impact work 1SO-V KV J +20 °C: 150 (= 120) 160 (= 120)
-30 °C: 85 (= 47) 90 (= 47)
(*) u untreated, as-welded
s stress relieved 650 °C/15 h/furnace down to 300 °C/air
Operating Data
— re-drying if necessary: o mm Lmm ampsA
! 300 - 350 °C, min. 2 h 25 250  70-100 |=+
— electrode identifikation: 3.2 350 110 - 140
FOX EV 70 Mo 9018-GE553 MnMo BT 4.0 450 140 - 180
5.0 450 180 - 240

Preheating and interpass temperature, as well as post weld heat treatment as required by the
base metal.

Base Materials

high-strength, fine-grained steels, rail steels up to R0800 (for joint welding)

E295 - E360, C35 - C60, P310GH, 17MnMoV6-4, 15NiCuMoNb5S, S380N - S500N,
P380NH - S460NH, GE300, 22Mo4

ASTM A225 Gr. C; A302 Gr. A-D; A514 und A517 Gr. A, B, C, E, F, H, J, K, M, P

Approvals and Certificates
TOV-D (1178.), DB (10.014.11, 20.014.12/03), OBB, TUV-A (122), CE
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

RS a5 06 Efg%j‘g“.”g”;'“‘“”js““s BOHLER
- 0d.

AWSASSM06:  EGota G o0 FOX NiMo 100

E6918-D2 (mod.) SMAW basic electrode, low-alloyed,

high strength
Description

Basic covered MnNiMo alloyed electrode. Extremely high resistance to cracking and cold toug-
hness at temperatures as low as -40 °C. Very low Hz-content <5 ml/100 g. For creep resistant
steels and cast steel grades, valves and oil tools according to sour gas specification; post-weld
heat treatment: stress relieving according to parent metal.

Typical Composition of All-weld Metal
C Si Mn Mo Ni
Wt-% 0.11 0.25 1.85 0.40 0.95

Mechanical Properties of All-weld Metal

*

s
Yield strength Re N/'mm? (MPa): =620
Tensile strength Rm N/mm? (MPa): =690
Elongation A (Lo=5do) %: =18

Impact work 1SO-V KV J
+20 °C: =47
-40 °C: =47

(*) s Stress relieved 5680 °C/2 h/furnace down to 300 °C/air

Operating Data

— re-drying if necessary: 2 mm Lmm ampsA
T 300-350 °C, min. 2 h 3.2 350 100-150
— electrode identification: 4.0 350 140-200

FOX NiMo 100 5.0 450 180-250

Base Materials
GS-30CrMoVeé4, steels acc. ASTM A 487-4Q; AISI 4130

Approvals and Certificates
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

nsrosos  Enorsamn oo BOHLER FOX EV 75
AWS A5.5M-06: Eég?gaéwf}? (mod.) SMAW basic electrode, low-alloyed,

E6918MH4R high strength

Description

Mn-Mo-Ni-alloyed basic electrode with high ductility and crack resistance for high-strength, quen-
ched and tempered fine-grained constructional steels. Suitable for service temperatures at
-60 °C to +400 °C.

Weld metal recovery approx. 120 %. Easily weldable in all positions except vertical-down.
Preheat, interpass temperature and post weld heat treatment as required by the base metal.
Very low hydrogen content (according AWS condition HD < 4 mi/100 g weld metal).

Typical Composition of All-weld Metal

C Si Mn Cr Ni Mo
Wit-% 0.05 0.4 1.6 0.4 2.0 0.4

Mechanical Properties of All-weld Metal

*

) u v
Yield strength R: N/mm? (MPa): 700 (=650) 700 (= 630) 500 (=430)
Tensile strength Rn N/mm? (MPa): 750 (730 - 850) 750 (710 830) 615 (550 - 670)
Elongation A (Lo = 5do) %: 23 (= 20) 3 (= 20) 24 (= 20)
Impact work ISO-V KV J +20°C: 140 (=120) 120 (= 70) 120 (= 70)
- 60 °C: (= 47)

(*) u untreated, as-welded
s stress relieved 580 °C/2h/furnace down to 300 °C/air
v quenched/tempered 910 °C/1h/air and 600 °C/2 h/furnace down to 300 °C/air

Operating Data

— re-drying if necessary: 2 mm Lmm ampsA
T 300 - 350 °C, min. 2 h 32 350 100-140 | =+
— electrode identifikation: 4.0 450  140-180

FOX EV 75 10018-G E 62 6 Mn2NiCrMo B
Preheating and interpass temperature, as well as post weld heat treatment as required by the
base metal.

Base Materials

quenched and tempered fine-grained steels up to 650 N/mm? yield strength, QT-steels up
to 730 N/mm? tensile strength

S500N, S500NH, S460NL
ASTM A225 Gr. C; A514 and A517 Gr. A, B, C, E, F, H, J, K, M, P; A656; A678 Gr. C

Approvals and Certificates
SEPROZ
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

awsmsos  enowanan oo BOHLER FOX EV 85

E11018MH4R (mod.)
AWS A5.5M-06:  E7618-GH4R
E7618MH4R (mod.)

Description

SMAW basic electrode, low-alloyed,

high strength

Basic Mn-Ni-Mo-alloyed electrode with high ductility and crack resistant for high-strength fine-
grained constructional steels. Low-temperature ductility at -60 °C and resistant to ageing.
Easily weldable in all positions except vertical-down. Very low hydrogen content (according

AWS condition HD < 4 ml/100 g weld metal).

Typical Composition of All-weld Metal

C Si Mn Cr Ni
Wt-% 0.05 0.4 1.7 0.4 2.1

Mechanical Properties of All-weld Metal

*

u
Yield strength Re N/'mm? (MPa): 780 (=720) 750
Tensile strength Rn N/mm? (MPa): 840 (790 - 960) 800
Elongation A (Lo = 5do) %: 20 (= 16)
Impact work ISO-V KV J +20°C: 110 (= 90)

-60°C: 60 (= 47)

(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air

Mo
0.5
Vv
(= 690) 750 (= 650)
(760 - 850) 790 (730 - 860)
0 (= 16) 20 (= 19)
0 (= 60) 80 (= 65)

v quenched/tempered 920 °C/1h/air and 600 °C/2 h/furnace down to 300 °C/air

Operating Data

e re-drying if necessary: o mm
f 300 - 350 °C, min. 2 h 25
— electrode identifikation: 3.2
FOX EV 85 11018-G E 69 6 Mn2NiCrMo B 4.0
5.0

L mm Strom
350 70 - 100 -+
350 100 - 140
450 140 - 180

450 190 - 230

Preheat, interpass temperature and post weld heat treatment as required by the base metal.

Base Materials

quenched and tempered fine-grained steels up to 720 N/mm? yield strength,
quenched and tempered low-alloyed steels up to 790 N/mm? tensile strength.

S$620 QL-S690QL, S620QL1, S690QL1, N-AXTRA 56, 63, 70

Approvals and Certificates
TUV-D (4313.), DB (10.014.22), OBB, SEPROZ, CE
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High Strength/Cryogenic Filler Metals — SMAW Covered Electrodes

awsmszos o Esowoman ~  BOHLER FOX 2.5 Ni
AWS AS.5M-06: E5518-C1H4R SMAW basic electrode, low-alloyed,

cryogenic application

Description

Basic Ni-alloyed electrode for unalloyed and Ni-alloyed fine grained construction steels. Tough,
crack resistant weld deposit. Low temperature toughness to -80 °C.

Good weldability in all position except vertical down. Very low hydrogen content. (according
AWS condition HD < 4 ml/100 g weld metal).

Typical Composition of All-weld Metal
c Si Mn Ni
Wit-% 0.04 0.3 0.8 2.4

Mechanical Properties of All-weld Metal

*

u s
Yield strength R. N/mm? (MPa): 490 (= 460) 470 (= 420)
Tensile strength Rm N/mm? (MPa): 570 (550 - 680) 550 (540 - 640)
Elongation A (Lo = 5d) %: 30 (= 24) 30 (= 24)
Impact work 1SO-V KV J +20 °C: 180 (= 110) 200 (= 110)
- 80 °C: 10 (= 47)
(*) u untreated, as-welded
s stress relieved 580 °C/2 h/furnace down to 300 °C/air
Operating Data
— re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 350  70-100 | =4
— electrode identifikation: 3.2 350 110 - 140
FOX 2.5 Ni 8018-C1 E 46 8 2Ni B 4.0 450 140 - 180
5.0 450 190 - 230

Preheat, interpass temperature and post weld heat treatment as required by the base metal.

Base Materials
cryogenic constructional steels and Ni-steels, cryogenic steels for ship building

12Ni14, 14Ni6, 10Ni14, 13MnNi6-3, P355NL1 - P460NL1, P355NL2 - P46ONL2,
S255N - S460N, S355NH - S460NH, S255NL - S460NL, S255NL1 - S380NL1

ASTM A633 Gr. E; A572 Gr. 65; A203 Gr. D; A333 and A334 Gr. 3; A 350 Gr. LF3

Approvals and Certificates

TUOV-D (00147.), DB (10.014.16), OBB, ABS (Ni 2.1/2.6), BV (5Y40), WIWEB,
DNV (5 YH10), GL (8Y46), LR (5Y40mH15), RINA (5YH5,3H5) Statoil, SEPROZ, CE

Similar alloy Filler Metals

GTAW rod: 2.5 Ni-IG
GMAW solid wire: 2.5 Ni-IG
SAW combination: Ni 2-UP/BB 24
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High Strength/Cryogenic Filler Metals — GTAW Rods

EN ISO 21952-A:2008: W MoSi A

EN ISO 21952-B:2008: W 52 1M3 BOHLER DMO-IG
EN ISO 636-A:2008: W2Mo (for rod)

EN ISO 636-A2008' W 46 3 W2Mo ) GTAW rod, low-alloyed,
EN ISO 636-B:2008° W 55A 3U W1M3 high temperature, high strength
AWS A5.28-05: ER70S-A1 (ER80S-G)

AWS A5.28M-05: ER49S-A1 (ER555-G)

W.No.: 1.5424

Description

Copper coated GTAW rod for welding in boiler, pressure vessel, pipeline, and crane construc-
tion as well as in structural steel engineering. Very tough deposit of high crack resistant, non-
ageing. Recommended for the temperature range from -30 °C to +500 °C. Good copper bon-
ding with low total copper content. Very good welding and flow characteristics.

Typical Composition of Welding Rod

C Si Mn Mo
Wit-% 0.1 0.6 1.2 0.5
Mechanical Properties of All-weld Metal
* u a
Yield strength R: N/mm? (MPa): 520 (= 480) 480 (= 400)
Tensile strength Rm N/mm? (MPa): 630 (570 - 720) 570 (=520)
Elongation A (Lo = 5do) %: 27 (= 23) 26 (= 19)
Impact work ISO-V KV J +20 °C: 200 (=180) 230 (= 200)

-30 °C: (= 47)

(*) u untreated, as-welded — shielding éas Argon
a annealed, 620 °C/1 h/furnace down to 300 °C/air — shielding gas Argon

Operating Data

[— | shielding gas: 100 % Argon o mm 1
1.6 —{
T_, rod marking: 2.0 ‘
front: WMoSi 2.4
back: 1.5424 3.0
3.2

Preheating, interpass temperature and post weld heat treatment as required by the base metal.
Base Materials

similar alloyed high temperature steels and cast steels, ageing resistant and steels resistant
to caustic cracking

S355J2G3, L290 - L415NB, L290 MB - L415MB, P255G1TH, P235GH, P265GH, P295GH,
P310GH, P255NH, 16Mo3, 17MnMoV6-4, 22NiMoCr4-7, 20MnMoNi5-5, 15NiCuMoNb5S,
20MnMoNi4-5, GE240 - GE300, 22Mo4, S255N - S460N, P255NH - P460NH

ASTM A335 Gr. P1; A161-94 Gr. T1 AA182M Gr. F1; A204M Gr. A, B, C; A250M Gr. T1;
A217 Gr. WC1

Approvals and Certificates

TUV-D (0020.), KTA 1408.1 (8066.02), DB (42.014.09), OBB, TUV-A (75), BV (UP),
DNV (I YMS), FI (W MoSi), CRS (3), CE

Similar alloy Filler Metals

SMAW electrode: FOX DMO Kb SAW combination: EMS 2 Mo/BB 24
FOX DMO Ti EM2 2 Mo/BB 25

GMAW solid wire: DMO-IG Gas welding rod:  DMO

Flux cored wire: DMO Ti-FD

2-87



High Strength/Cryogenic Filler Metals — GTAW Rods

EN ISO 636-A:2008: W3Nif (fur Stab) H

EN ISO 636-A:2008: W 46 5‘N3Ni1 BOHLER Nl 1 'IG
EN ISO 636-B:2008: W 55A 5U WN2 GTAW rod. | lloyed.
AWS A5.28-05: ER80S-Ni1 (mod. rod, low alloyed,
AWS A5.28M-05: ER55S-Ni1 (mod. cryogenic application

Description

Ni-alloyed GTAW rod for welding of offshore pipe work and similar high integrity applications.
High impact properties down to -50 °C.

Typical Composition of Welding Rod

C Si Mn Ni
Wit-% 0.07 0.7 1.4 0.9

Mechanical Properties of All-weld Metal

*

u

Yield strength Re N/'mm? (MPa): 500 (=470)
Tensile strength Rn N/mm? (MPa): 600 (=550)
Elongation A (Lo = 5do) %: 25 (= 24)
Impact work ISO-V KV J
+20 °C: 150 (= 47)
-50 °C: (=27)

(*) u untreated, as-welded, shielding gas Argon

Operating Data

— shielding gas: 100 % Argon o mm
T-» rod marking:
front: W3Ni1

back: ER80S-Ni 1

W=
Moroo»

3.
Preheating, interpass temperature and post weld heat treatment as required by the base metal.

Base Materials
High strength steels up to S500N

Pipe steels: L290MB — L485MB,
API Spec. 5 L: X52, X56, X60, X65,

Approvals and Certificates
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High Strength/Cryogenic Filler Metals — GTAW Rods

EN150 1easa-az00r  wasemnanio . BOHLER NiMo 1-1G

EN ISO 16834-B:2007: W 59A 6 3M1

AWS A5.28-05: ER90S-G _ GTAW rod,
AWS A5.28M-05: ER62S-G low-alloyed, high strength
Description

GTAW rod for high strength quenched and tempered fine-grained constructional steels. The rod
is suited for joint welding in boiler, pressure vessel, pipeline, and crane construction as well as
in structural steel engineering. Due to the precise addition of micro alloying elements NiMo 1-1G
rod features excellent ductility and crack resistance in spite of its high strength. Good cryoge-
nic impact energy down to -60 °C, low hydrogen contents in the deposit are advantages of this
rod.

Typical Composition of All-weld Metal
C Si Mn Mo Ni
Wt-% 0.08 06 1.8 03 09

Mechanical Properties of All-weld Metal

*

u
Yield strength Re N/mm? (MPa): 620 (= 550)
Tensile strength Rm N/mm? (MPa): 700 (650 - 800
Elongation A (Lo = 5do) %: 23 (= 20)
Impact work ISO-V KV J +20 °C: 140 (=120)
- 40 °C: 110 (= 90)
- 60 °C: (= 47)
(*) u untreated, as-welded — shielding gas Argon
Operating Data
— shielding gases: o mm
T 100 % Argon 2.4 =
— rod marking:

front: =~ W Mn3Ni1Mo
back: ER90S-G
Preheating and interpass temperature as required by the base metal.
Base Materials
pipe steels and fine grained steels, quenched and tempered fine-grained steels

S380N-S500N, S380NL-S500NL, S500NC-S550NC, N-A-XTRA 56-70, BHV 70, PAS 600,
HSM 600, 20MnMoNi5-5

ASTM A517 Gr. A, B, C, E, F, H, J, K, M, P; A225 Gr. C; A633 Gr. E; A572 Gr. 65;
API Spec. 5L: X70, X80

Approvals and Certificates
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High Strength/Cryogenic Filler Metals — GTAW Rods

EN ISO 16834-A:2007: W Mn3Ni2.5CrMo (for rod)
EN ISO 16834-A:2007: W 69 6 Mn3Ni2.5CrMo

BOHLER

EN ISO 16834-B:2007: W 69A 6 N5M3 i -
AWS A5.28-05: ER110S-G NlchO 2'5 IG
AWS A5.28M-05: ER76S-G GTAW rod,

low-alloyed, high strength
Description

GTAW rod for joint welding of high-strength fine-grained constructional steels with stringent
requirement on low-temperature toughness down to -60 °C. e.g in marine engineering for the

manufacture of LPG tankers.

Typical Composition of All-weld Metal
C Si Mn Cr Ni Mo
Wt-% 0.08 0.6 14 03 25 04

Mechanical Properties of All-weld Metal

*

u

Yield strength Re N'mm? (MPa): 750 (= 690)
Tensile strength Rm N/mm? (MPa): 830 (770 - 940)
Elongation A (Lo = 5do) %: 22 (= 17)
Impact work ISO-V KV J +20 °C: 160 (= 60)
-40 °C:
- 60 °C: (= 47)
(*) u untreated, as-welded — shielding gas Argon
Operating Data
[— shielding gases: & mm
T 100 % Argon 2.4

— rod marking: |
front: - W NiCrMo2.5
back: ER110S-G
Preheating and interpass temperature as required by the base metal.

Base Materials

quenched and tempered fine-grained steels with high requirements for low-temperature toug-

hness
N-A-XTRA 65-70, USS-T 1

Approvals and Certificates
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High Strength/Cryogenic Filler Metals — GTAW Rods

EN ISO 636-A:2008:  W2Ni2 (for rods) ° Ha
EN ISO 636-A:2008: W 46 8 W2Ni2 BOHLER 2.5 Ni-IG
EN ISO 636-B:2008: W 55A 8U WN5

- GTAW rod, low-alloyed.
AWS A5.28-05: ERB80S-Ni2 ; oY
AWS A5.28M-05: ER55S-Ni2 cryogenic application
Description

Ni-alloyed copper coated GTAW rod, for unalloyed and Ni-alloyed fine grained construction
steels. Tough, crack resistant weld deposit. Low temperature toughness to -80 °C. For thin
sheets and root pass welding.

Typical Composition of Welding Rod

C Si Mn Ni
Wit-% 0.08 0.6 1.0 24

Mechanical Properties of All-weld Metal

*

u
Yield strength R. N/mm? (MPa): 510 (= 470)
Tensile strength Rm N/mm? (MPa): 600 (550 - 720)
Elongation A (Lo = 5do) %: 26 (= 22)
Impact work ISO-V KV J +20 °C: 280 (= 200)
-60 °C: 80
- 80 °C: (= 47)

(*) u untreated, as-welded — shielding gas Argon

Operating Data

—

shielding gas: 100 % Argon o mm —_
T rod marking: 2.0 - ‘
—— front: W2Ni2 2.4

back: ER80S-Ni 2 3.0
Preheating, interpass temperature and post weld heat treatment as required by the base metal.

Base Materials

cryogenic constructional steels and Ni-steels, cryogenic steels for ship building

12Ni14, 14Ni6, 10Ni14, 13MnNi6-3, P355NL1 - P460NL1, P355NL2 - P460NL2,
S255N - S460N, S355NH - S460NH, S255NL - S460NL, S255NL1 - S380NL1

ASTM A633 Gr. E; A572 Gr. 65; A203 Gr. D; A333 and A334 Gr. 3; A 350 Gr. LF3

Approvals and Certificates
TUV-D (01081.), TUV-A (254), BV (SA 3 YM; UP), GL (6Y46), Statoil, SEPROZ, CE

Similar alloy Filler Metals

SMAW electrode: FOX 2.5 Ni
GMAW solid wire: 2.5 Ni-IG
SAW combination: Ni 2-UP/BB 24
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High Strength/Cryogenic Filler Metals — GMAW Solid Wires

EN ISO 14341-A:2008: G 424 M ® :
S0 A 2008: G e o BOHLER NiCu 1-IG
EN ISO 14341-B:2008: 8 29ﬁ 18 l(\:/lgo GMAW solid wires, low-alloyed,
9 0 i
AWS A5.28-05: ER80S.G weather resistant
AWS A5.28M-05: ER55S-G
Description

NiCu-alloyed copper coated GMAW wire, for welding of weathering resistant constructional
steels, standard constructional steels and special constructional steels.

NiCu 1-1G wire features good weldability in the short arc mode at low voltage and in the spray
arc process with high voltage. The mechanical properties of the weld deposit, the freedom of
porosity and the bead appearance depend on the type of shielding gas used and on the other
welding parameters.

The copper content in the welding wire leads to increased resistance to atmospheric corrosion
in the weld deposit.

Typical Composition of Solid Wire

C Si Mn Ni Cu
Wt-% 0.1 0.5 11 0.9 0.4

Mechanical Properties of All-weld Metal

*

u S
Yield strength R. N/mm? (MPa): 500 (= 420) 460 (=390)
Tensile strength Rm N/mm? (MPa): 580 (500 - 640) 540 (470 - 570)
Elongation A (Lo = 5do) %: 26 (= 24) 27 (= 24)
Impact work ISO-V KV J +20 °C: 130 (= 80) 130 (= 80)
- 40 °C: (= 47) (= 47)

(*) u untreated, as-welded — shielding Qas Ar+15-25 % CO: or 100 % CO:
s stress relieved, 600 °C/2 h — shielding gas Ar + 15 - 25 % CO: or 100 % CO:

Operating Data

— shielding gases: Argon + 15 - 25 % CO: ]
t l 100 % CO: 1.0
1.2

3
3

=]

—

Base Materials

weather-resistant constructional steels, special grade constructional steels

S235JRW, S235J2G3 Cu, S355J2G3 Cu, Corten A, Patinax 37, Alcodur 50, Koralpin 52
ASTM A36; A283 Gr. B, C

Approvals and Certificates
DB (42.014.08), OBB, CE

Similar-alloy Filler Metals
SMAW electrode: FOX NiCuCr
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High Strength/Cryogenic Filler Metals — GMAW Solid Wires

EN ISO 14341-A:2008: G3Ni1 °

EN ISO 14341-A:2008: G 42 5 M G3Nit BOHLER SG 8-P
EN ISO 14341-B:2008: G 49A 5U M GO -
AWS A5.28-05: ER80S-G GMAW solid wires,
AWS A5.28M-05: ER55S-G low-alloyed, high strength
Description

GMAW wire micro alloyed, designed for high quality automatic welding of pipelines. An opti-
mum balanced alloying concept ensures good weld metal properties to fulfil the high require-
ments in the on-offshore pipeline industry. The deposit is extremely crack resistant and the weld
metal offers high impact values down to -50 °C.

Typical Composition of Solid Wire
c Si Mn Ni
Wt-% 0.06 0.70 1.50 0.90 +

Mechanical Properties of All-weld Metal

* u ul

Yield strength R. N/mm? (MPa): 500 (= 420) 470 (= 420)

Tensile strength Rm N/mm? (MPa): 590 (= 550) 560 (= 500)

Elongation A (Lo = 5do) %: 24 (= 20) 25 (= 20)

Impact work ISO-V KV J +20 °C: 150 (= 47) 110 (= 47)
- 50 °C: 80 45

(*) u untreated, as-welded shielding gas: Ar +15-25 % CO2z
ut untreated, as-welded shielding gas: 100 % CO:z

Operating Data

— Shielding gases o mm
T 1 Argon +15-25 % CO2 0.9 -
— Argon +0-5 % CO2 +3-10 % O2 1.0

100 % CO2 1.2

Preheating and interpass temperature as required by the base metal.

Base Materials

API5L: X 42 — X 70 (X 80)
EN 10208-2: L290MB — L485MB
DIN 17172:  StE290TM up to StE480.7TM

Approvals and Certificates
DNV
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High Strength/Cryogenic Filler Metals — GMAW Solid Wires

EN ISO 16834-A: G Mn3Ni1Mo (for wire) A s -

EN ISO 16834-A: G 55 6 M Mn3Ni1Mo BOHLER NiMo 1-IG
G 55 4 C Mn3Ni1Mo GMAW solid wires, low-alloyed,

EN ISO 16834-B: G 59A 6M 3M1

G 59A 4C 3M1 high strength

AWS A5.28-05:  ER90S-G
AWS A5.28M-05: ER62S-G

Description

Copper coated GMAW wire for high strength, quenched and tempered fine-grained construc-
tional steels.

The wire is suited for joint welding in boiler, pressure vessel, pipeline, and crane construction
as well as in structural steel engineering. The typical composition of the wire fulfils the require-
ments of the NORSOK-regulation for ,water injection systems*.

Due to the precise addition of micro alloying elements NiMo1-1G wire features excellent ductility
and crack resistance in spite of its high strength. Good cryogenic impact energy down to -60 °C,
low hydrogen contents in the deposit, best feedability and low copper contents are other
advantages of this wire.

Typical Composition of Solid Wire

C Si Mn Mo Ni
Wt-% 0.08 0.6 1.8 0.3 0.9
Mechanical Properties of All-weld Metal
* u ul
Yield strength Re N/'mm? (MPa): 620 (= 550) 590 (= 550)
Tensile strength Rn N/mm? (MPa): 700 (650 - 800) 680 (620 - 770)
Elongation A (Lo = 5do) %: 23 (= 20) 22 (= 20)
Impact work ISO-V KV J +20 °C: 140 (=120) 120 (= 100)
-40 °C: 110 (= 90) (= 47)
- 60 °C: (= 47)
(*) u untreated, as-welded — shielding gas Ar + 15 - 25 % CO:
u1 untreated, as-welded — shielding gas 100 % CO:
Operating Data
— shielding gases: Argon + 15 - 25 % CO: o mm ]
t l Argon + 0-5 % CO:+ 3 - 10 % O: (0.9) -
— 100 % CO: 1.0
2

1
Preheating and interpass temperature as required by the base metal.

Base Materials
pipe steels and fine grained steels, quenched and tempered fine-grained steels

S380N - S500N, S380NL - S500NL, S500NC - S550NC, N-A-XTRA 56-70, BHV 70,
PAS 600, HSM 600, 20MnMoNi5-5

ASTM A517 Gr. A, B, C, E, F, H, J, K, M, P; A225 Gr. C; A633 Gr. E; A572 Gr. 65
APIl-spec 5L: X70, X80

Approvals and Certificates
DB (42.014.06), OBB, GL (4Y55S), SEPROZ, CE
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High Strength/Cryogenic Filler Metals — GMAW Solid Wires

EN ISO 16834-A: G Mn3Ni2.5CrMo (for wire) A
EN ISO 16834-A: G 69 6 M Mn3Ni2.5CrMo . BOHLER
G 69 4 C Mn3Ni2.5CrMo NiCrMo 2.5-IG
EN ISO 16834-B: G 69A 6M N5M3 o
G 69A 4C N5M3 GMAW solid wires, low-alloyed,
AWS A5.28-05:  ER110S-G high strength

AWS A5.28M-05: ER76S-G

Description

GMAW wire for joint welding of high-strength fine-grained constructional steels with stringent
requirement on low-temperature toughness down to -60 °C depending on the shielding gas.
e.g. in marine engineering for the manufacture of LPG tankers.
Typical Composition of Solid Wire

C Si Mn Cr Ni Mo
Wt-% 0.08 0.6 1.4 0.3 25 0.4

Mechanical Properties of All-weld Metal

*

u ui
Yield strength R: N/mm? (MPa): 810 (= 750) 780 (=720)
Tensile strength Rm N/mm? (MPa): 910 (830 - 980) 890 (800 - 950)
Elongation A (Lo = 5do) %: 18 (= 16) 17 (= 16)
Impact work ISO-V KV J +20 °C: 120 (= 60) 70 (= 50)
- 40 °C: (= 47)
-60 °C: (= 47)
(*) u untreated, as-welded — shielding gas Ar + 15 - 25 % CO:
ut untreated, as-welded — shielding gas 100 % CO:
Operating Data
— shielding gases: Argon +15-25 % CO: o mm
t 1 % CO: 1.0 =+
— 1.2

Preheating and interpass temperature as required by the base metal.

Base Materials

quenched and tempered fine-grained steels with high requirements for low-temperature toughness
N-A-XTRA 65-70, USS-T 1

Approvals and Certificates

DB (42.014.07), OBB, ABS (XYQB90X-5), BV (UP), DNV (5 Y69),
GL (4Y69S), LR (X), SEPROZ, CE

Similar-alloy Filler Metals

SMAW electrode: FOX EV 85
SAW combination: 3NiCrMo 2.5-UP / BB 24
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High Strength/Cryogenic Filler Metals — GMAW Solid Wires

EN ISO 16834-A: G Mn3Ni1CrMo (for wire) A N

EN ISO 16834-A: G 69 5 M Mn3Ni1CrMo BOHLER X 70 IG

ECIVISSE 16834-B: (EERGQAgI\éSW GMAW solid wires, low-alloyed,
5.28-05: 110S- .

AWS A5.28M-05: ER76S-G high strength

Description

GMAW wire for the welding of high-strength, heat treated, fine-grained constructional steels
with a minimum yield strength of 690 N/mm?.

Due to the precise addition of micro-alloying elements X 70-1G wire features excellent ductility
and crack resistance in spite of its high strength.

Good cryogenic impact energy down to -50 °C.

Typical Composition of Solid Wire

C Si Mn Cr Ni Mo \
Wit-% 0.1 0.6 1.6 0.25 13 0.25 0.1

Mechanical Properties of All-weld Metal

*

u
Yield strength R N/mm? (MPa): 800 (= 690)
Tensile strength Rn N/mm? (MPa): 900 (=790)
Elongation A (Lo = 5do) %: 19 (= 16)
Impact work ISO-V KV J +20 °C: 190 (=170)
- 50 °C: = 47

(*) u untreated, as-welded — shielding gés Ar+15-25% CO:

Operating Data
— shielding gas: Argon + 15 - 25 % CO: o mm
I 19 =+

—

Preheating and interpass temperature as required by the base metal.

Base Materials

high-strength fine-grained steels

$S690Q, L690M, N-A-XTRA 70, USS-T1, BH 70 V, HY 100, Pass 700, HSM 700
ASTM A514 Gr. F

Approvals and Certificates

TUV-D (5547.), DB (42.014.19), OBB, TUV-A (541), ABS (X), BV (UP), DNV (IV Y69),
GL (5Y69S), LR (X), RMR (4Y69), SEPROZ, CE

Similar-alloy Filler Metals

SMAW electrode: FOX EV 85
SAW combination: 3NiCrMo 2.5-UP / BB 24
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High Strength/Cryogenic Filler Metals — GMAW Solid Wires

EN ISO 16834-A: G Mn4Ni2CrMo (for wire) A N

EN ISO 16834-A: G 89 6 M Mn4Ni2CrMo BOHLER X 90 IG
E\’)‘v é82512688:ég-8: <Ea '%32% grv(l3 N4M4T GMAW solid wires, low-alloyed,
AWS A5.28M-05: ER83S-G high strength
Description

GMAW wire for the welding of higher-strength, heat treated, fine-grained constructional steels
with a minimum yield strength of 890 N/mm?.

Due to the precise addition of micro-alloying elements X 90-1G wire features excellent ductility
and crack resistance in spite of its high strength.

Good cryogenic impact energy down to -60 °C.

Typical Composition of Solid Wire

C Si Mn Cr Ni Mo
Wit-% 0.1 0.8 1.8 0.35 2.25 0.6

Mechanical Properties of All-weld Metal

*

u
Yield strength R N/mm? (MPa): 915 (=890)
Tensile strength Rn N/mm? (MPa): 960  (=940)
Elongation A (Lo = 5do) %: 20 (= 16)
Impact work ISO-V KV J +20 °C: 130 (= 100)
- 60 °C: = 47

(*) u untreated, as-welded — shielding g-as Ar +15 - 25 % CO:

Operating Data
t—>l shielding gas: Argon + 15 - 25 % CO: [}

o3
3

—

Preheating and interpass temperature as required by the base metal.

Base Materials
high-strength fine-grained steels
$890Q, XABO 90, OX 1002

Approvals and Certificates
TUV-D (5611.), DB (42.014.23), OBB, TUV-A (616), GL (6Y89S), SEPROZ, CE
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High Strength/Cryogenic Filler Metals — GMAW Solid Wires

EN ISO 14341-A:2008: G2Ni2 (for wire) ° i

EN ISO 14341-A:2008: G 46 8 M G2Ni2 BOHLER 2.5 Ni-IG

EN ISO 14341-B 8 46: ?J?/Iz’(\élﬁ GMAW solid wires, low-alloyed,

14341-B:2008: G 55A 8 5 ; i

G 55A6U C GN5 cryogenic application

AWS A5.28-05: ER80S-Ni2

AWS A5.28M-05: ER55S-Ni2

Description

2.5 % Ni-alloyed GMAW wire for high quality welds in the construction of storage tanks and
piping systems for cryogenic applications. The weld deposit is noted for its particularly good low

temperature an non-ageing properties down to -80 °C.

Typical Composition of Solid Wire
C Si Mn N
Wt-% 008 06 1.0 24

Mechanical Properties of All-weld Metal

*

u ul
Yield strength R. N/mm? (MPa): 510 (=470) 500 (= 460)
Tensile strength Rn N/mm? (MPa): 600 (550-680) 590 (520 - 670)
Elongation A (Lo = 5do) %: 22 (= 20) 22 (= 20)
Impact work ISO-V KV J +20 °C: 170 (= 120) 120 (= 80)
- 60 °C: (= 47)

- 80 °C: (= 47)
(*) u untreated, as-welded — shielding gas Ar + 15 - 25 % CO:
ut untreated, as-welded — shielding gas 100 % CO:-

Operating Data

— shielding gases: Argon + 15-25 % CO: o mm

il % CO 0
2

1
— 1.

Preheating and interpass temperature as required by the base metal.
Base Materials

cryogenic constructional steels and Ni-steels, cryogenic steels for ship building

12Ni14, 14Ni6, 10Ni14, 13MnNi6-3, P355NL1 - P460NL1, P355NL2 - P460NL2,
S255N - S460N, S355NH - S460NH, S255NL - S460NL, S255NL1 - S380NL1

ASTM A633 Gr. E; A572 Gr. 65; A203 Gr. D; A333 and A334 Gr. 3; A 350 Gr. LF3
Approvals and Certificates

TUV-D (01080.), DB (42.014.16), OBB, TUV-A (732), ABS (XYQ460X-5),
BV (SA 3 YM; UP), DNV (5 YMS), GL (6Y38S), LR (5Y40S H15), SEPROZ, CE

Similar alloy Filler Metals

SMAW electrode: FOX 2.5 Ni
GTAW rod: 2.5 Ni-IG
SAW combination: Ni 2-UP/BB 24
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High Strength/Cryogenic Filler Metals —

SAW solid wire:

EN 14295:2003: S 3Ni1Mo

AWS A5.23-07: EF3 (mod.)
Sub-arc flux:

EN 760:1996: SAFB 165 DC H5

Wire/flux-combination:
EN 14295:2003: S 50 4 FB S 3NitMo
AWS A5.23-07: F9A4-EF3 (mod.)-F3
AWS A5.23M-07: F62A4-EF3 (mod.)-F3

Description

SAW Wire/Flux-Combinations

BOHLER
3 NiMo 1-UP/BB 24

SAW wire/flux-combination,
low-alloyed, high strength

Wire /Flux combination for joint welding of high strength and low temperature steels.

The flux reacts metallurgically Mn-neutral.

The sub-arc wire/flux combination produces very good low temperature impact properties down
to - 40 °C. Excellent slag detachability, smooth beads, good wetting and low hydrogen contents
(=5 ml/100 g) are further important features. The combination is ideally suited for multi-pass

welding of thick plates.

For information regarding the sub-arc welding flux BOHLER BB 24 see our detailed data sheet.

Typical Composition of Solid Wire and All-weld Metal

C Si Mn Ni Mo
Wire % 013 0.15 1.7 095 0.55
Weld metal % 009 025 165 090 0.50

Mechanical Properties of All-weld Metal

*

0 u

Yield strength R. N/mm? (MPa): 580
Tensile strength Rn N/mm? (MPa): 650
Elongation A (Lo = 5do) %: 21

Impact work ISO-V KV J +20 °C: 180
+0°C: 160
-20 °C: 100
-40 °C: 60

(*) u untreated, as-welded

Operating Data
re-drying of sub-arc flux:
300-350°C,2h-10h

—

Preheating and interpass temperature as required by the base metal.

Base Materials
quenched and tempered fine-grained steels

S380N - S500N, S380NL - S500NL, S500NC - S550NC, N-A-XTRA 56-65, BHV 70, PAS

600, HSM 600, 20MnMoN:i5-5

ASTM A517 Gr. A, B, C, E, F, H, J, K, M, P, A225 Gr. C, A633 Gr. E, A572 Gr. 65

Approvals and Certificates

TUV-D (07807.) .
SAW solid wire: TUV-D (2603.), NAKS, CE
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High Strength/Cryogenic Filler Metals — SAW Wire/Flux-Combinations

SAW solid wire: A
E?\IO1I4£r5?2003: S 3Ni2.5CrMo BOH LER
subare fl 7 M (mod) 3 NiCrMo 2.5-UP//BB 24
) EN 760:‘1 996: SAFB165DCH5 SAW wire/flux-combination,
Wire/flux-combination: low-alloyed, high strength

EN 14295:2003: S 69 6 FB S 3Ni2.5CrMo
AWS A5.23-07:  F11A8-EM4 (mod.)-M4
AWS A5.23M-07: F76A6-EM4 (mod.)-M4

Description

Wire /Flux combination for joint welding of high strength steels with a minimum yield strength
of 690 N/mm2.

Depending on the annealing temperature yield strength of approx. 470-600 N/mm? are
achievable.

The flux reacts metallurgically Mn-neutral.

The sub-arc wire/flux combination produces very good low temperature impact properties down
to -60 °C. Excellent slag detachability, smooth beads, good wetting and low hydrogen contents
(=5 ml/100 g). are further important features. The combination is ideally suited for multi-pass
welding of thick plates. .

For information regarding the sub-arc welding flux BOHLER BB 24 see our detailed data sheet.

Typical Composition of Solid Wire and All-weld Metal

C Si Mn Cr Ni Mo
SAW wire wt-% 012 015 15 0.6 2.3 0.55
All-welt metal % 0.06 0.3 15 050 2.2 0.50

Mechanical Properties of All-weld Metal

) u
Yield strength R N/mm? (MPa): 740 (= 690)
Tensile strength Rm N/mm? (MPa): 850 (780 - 890)
Elongation A (Lo = 5do) %: 20 (= 18)
Impact work ISO-V KV J +20 °C: 120 (= 80)
-20°C: 90 (= 60)
-40 °C: 85
-60°C (= 47)

(*) u untreated, as-welded

Operating Data

re-drying of sub-arc flux: o mm
300-350°C/2h-10h 3.0 ='|_'
- 4.0

Base Materials
quenched and tempered fine-grained steels with high requirements for low-temperature impact work
N-A-XTRA 65-70, USS-T 1 etc.

Approvals and Certificates

Similar Alloy Filler Metals

SMAW electrode: FOX EV 85
GMAW solid wire: X 70-1G
NiCrMo 2.5-1G
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High Strength/Cryogenic Filler Metals

SAW solid wire:
EN 756:2004: S2Ni2
AWS A5.23-07: ENi2
Sub-arc flux:
EN 760:1996: SAFB 165 DC H5
Wire/flux-combination:
EN 756:2004: S 46 6 FB S2Ni2
AWS A5.23-07: FBAB-ENi2-Ni2
AWS A5.23M-07: F55A6-ENi2-Ni2
Description

— SAW Wire/Flux-Combinations

BOHLER
Ni 2-UP//BB 24

SAW wire/flux-combination,
low-alloyed, cryogenic application

The weld deposit of the wire/flux combination (as welded and stress relieved condition) is

distinguished by excellent welding characteristic,
with low hydrogen content in the deposit.

cryogenic toughness and ageing resistance

Under optimum conditions (heat input below 18 kd/cm or after stress relieving) impact strength

transition temperature at -80 °C (ISO-V specimen

) can be achieved.

The flux reacts metallurgically Mn-neutral. The sub-arc wire/flux combination produces very

good low temperature impact properties down to
beads, good wetting and low hydrogen contents (|

-60 °C. Excellent slag detachability, smooth
HD <5 ml/100 g). are further important

features. The combination is ideally suited for multi-pass welding of thick plates.

For information regarding the sub-arc welding flux

Typical Composition of Solid Wire

BOHLER BB 24 see our detailed data sheet.
and All-weld Metal

C Si Mn Ni
SAW wire wt-% 010 012 105 23
all-weld metal % 0.07 025 115 2.2

Mechanical Properties of All-weld Metal

*

Yield strength Re N/'mm? (MPa): (= 480)
Tensile strength Rm N/mm? (MPa): (580 - 680)
Elongation A (Lo = 5do) %: (= 24)
Impact work ISO-V KV J +20°C (=130)
+0°C (=120)
-20°C:  (=100)
-60°C: (= 47)

(*) u untreated, as-welded

Operating Data

.

Base Materials

re-drying of sub-arc flux:
300-350°C,2h-10h

2 mm
3.0

cryogenic constructional steels and Ni-steels, cryogenic steels for ship building

12Ni14, 14Ni6, V10Ni14, 13MnNi6-3, P355NL1 -
S255N - S460N, S355NH - S460NH, S255NL - S:

P460NL1, P355NL2 - P460NL2,
460NL, S255NL1 - S380NL1

ASTM A633 Gr. E; A572 Gr. 65; A203 Gr. D; A333 and A334 Gr. 3; A 350 Gr. LF3

Approvals and Certificates

SAW solid wire: TUV-D (2603.), KTA 1408.1 (8058.00), DB (52.014.10), OBB, CE

TUV-A (391), SEPROZ

Similar alloy Filler Metals

SMAW electrode: FOX 2.5 Ni
GTAW rod: 2.5 Ni-IG

GMAW solid wire: 2.5 Ni-IG
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Product Information

2.5 Filler Metals for High Temperature
and Creep-resistant Steels

¢ Objectives
This section contains detailed product information for filler metals that may
be used to weld high temperature and creep-resistant steels.
The high temperature properties of general-purpose constructional steels
are no longer adequate at operating temperatures above 350 °C. Creep and
flow processes occur in the steel at high temperatures under load as a result
of which the load permissible becomes time-related. Therefore steels alloy-
ed with Mo, Cr-Mo and Cr-Mo-V are used.
Small additions of Mo, Cr and V are sufficient up to 550 °C operating tem-
perature. Above 550 °C increased scale resistance is also necessary. Up to
approx. 600 °C it is possible to use quenched and tempered 9 % and 12 %
chromium steels with additions of Mo, V, Nb and W respectively. Above this
temperature special austenitic Cr-Ni steels are used. The basic type contains
16 % chromium and 13 % nickel with additions of Nb. At temperatures above
700 °C only nickel-base alloys with additions of Mo, W and Nb exhibit
adequate creep properties.
Basically the choice of the filler metals and the welding technology is always
in line with the parent metal used and must be matched to its behaviour.

¢ Contents
OVERVIEW . ..ttt oot 103
SMAW COVERED ELECTRODES .. ....ovovieiiieeeenaannn 108
GTAW RODS . .ottt et e 127
GMAW SOLID WIRES . . .. oot et e e 142
GMAW METAL CORED AND FLUX COREDWIRES ............... 149
SAW WIRE/FLUX-COMBINATIONS ... .. .0otiiiieieneaann 156
GAS WELDING RODS . ...ttt 168
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High Temperature and Creep-resistant Filler Metals

4 Overview — Standard Classifications

Béhler EN/EN ISO AWS

SMAW covered electrodes

FOX DMO Ti 3580-A: EMoR12 -

FOX DMO Kb 3580-A: EMoB42H5 A5.5-06: E7018-A1H4R

FOX DCMS Ti 3580-A:  ECrMol R12 A5.5-06: E8013-B2 (mod.)
E8013-G

FOXDCMS Kb  3580-A: E CrMolB42H5 A5.5-06: E8018-B2H4R

FOX DCMV 3580-A: E ZCrMoV1 B 42H5 A5.5-06: E9018-G

FOXDMV 83 Kb 3580-A: EMoVB42H5 A5.5-06: E9018-G

FOX CM 2 Kb 3580-A: E CrMo2B 42 H5 A5.5-06: E9018-B3H4R

FOX P 23 3580-A: E ZCrWV 21.5 B42 H5 A5.5-06: E9015-G

FOX P 24 3580-A:  E ZCrMo2VNb B42 H5 A5.5-06: E9015-G

FOX CM 5 Kb 3580-A: E CrMo5B 4 2 H5 A5.5-06: E8018-B6H4R

FOX CM 9 Kb 3580-A: E CrMo9 B 4 2 H5 A5.5-06: E8018-B8

FOX C 9 MV 3580-A: E CrMo91 B 42 H5 A5.5-06: E9015-B9

FOX C 9 MVW 3580-A: E ZCrMOWVNb911B42H5 A5.5-06: E9015-B9 (mod.)

FOX P 92 3580-A:  E ZCrMoWVNb 90.52B 4 2H5 A5.5-06: E9015-B9 (mod.)

FOX 20 MVW 3580-A:  E CrMoWV12B 4 2 H5 -

FOX CN 16/13 1600: EZ16 13Nb B 4 2 H5 -

FOX CN 18/11 1600: E199B42H5 A5.4-06: E308-15

FOX E 308 H 1600: E199HR42H5 A5.4-06: E308H-16

FOX E 347 H 1600: E199NbB A5.4-06: E347-15

GTAW rods

DMO-IG 21952-A: W MoSi A5.28-05: ER70S-A1
ER80S-G

DCMS-IG 21952-A: W CrMo1Si A5.28-05: ER80S-G
ER80S-B2 (mod.)

DMV 83-1G 21952-A: W MoVSi A5.28-05: ER80S-G

CM 2-IG 21952-A: W CrMo2Si A5.28-05: ER90S-G
ER90S-B3 (mod.)

P 23-IG 21952-A: W ZCrWV2 1.5 A5.28-05: ER90S-G

P 24-IG 21952-A: W ZCrMo2VTi/Nb A5.28-05: ER90S-G

CM 5-1G 21952-A: W CrMo5Si A5.28-05: ER80S-B6

CM 9-IG 21952-A: W CrMo9Si A5.28-05: ER80S-B8

C 9 MV-IG 21952-A: W CrMo91 A5.28-05: ER90S-B9

C 9 MVW-IG 21952-A: W ZCrMoWVNb 9 11 A5.28-05: ER90S-B9 (mod.)

P 92-IG 21952-A: W ZCrMoWVNb 9 0.5 1.5 A5.28-05: ER90S-B9 (mod.)

20 MVW-IG 21952-A: W CrMoWV12Si -

CN 16/13-1G 14343-A: W Z16 13 Nb -

CN 18/11-IG 14343-A: W199H A5.9-06: ER19-10H

ER 308 H-IG 14343-A: W199H A5.9-06: ER308H

MAW solid wir

DMO-IG 21952-A: G MoSi A5.28-05: ER70S-A1
ER80S-G

DCMS-IG 21952-A: G CrMo1Si A5.28-05: ER80S-G
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High Temperature and Creep-resistant Filler Metals

@ Overview — Typical Chemical Composition

Bohler C Si Mn|[Cr| Ni[Mo|Nb| V|W| N
SMAW covered electrodes

FOX DMO Ti 0.07] 04 [ 08 0.55

FOX DMO Kb 0.08| 0.35| 0.8 0.45

FOX DCMS Ti 010 035| 07 | 1.0 05

FOX DCMS Kb 0.10| 0.35| 0.7 | 1.05 0.5

FOX DCMV 0.12| 03 0.9 1.3 1.0 0.22

FOX DMV 83 Kb 0.065| 0.35| 1.2 | 0.4 1.0 0.5

FOX CM 2 Kb 0.08| 03| 08| 23 1.0

FOX P 23 0.06| 03| 05| 22 0.05| 0.22| 15

FOX P 24 0.09| 03| 05| 25 1.0 |0.0045 0.22

FOX CM 5 Kb 0.08| 03| 08| 50 0.6

FOX CM 9 Kb 0.08| 0.25| 0.65| 9.0 1.0

FOX C 9 MV 041 | 02 | 07 | 90 [075| 10| 006| 02

FOX C 9 MVW 0.10| 0.25| 0.7 | 88 | 0.7 | 1.0 [ 0.05| 0.22| 1.0 | 0.06
FOX P 92 0.10| 03| 07| 90| 07 | 055[005| 02 | 1.6 | 0.05
FOX 20 MVW 0.18| 03 | 07 | 11.0| 055| 09 0.25| 0.5

FOX CN 16/13 0.14| 05 | 38 | 16.0| 13.0 15

FOX CN 18/11 0.05| 03 | 1.3 | 19.4| 10.4

FOX E 308 H 0.05| 0.6 | 0.7 | 19.4| 10.2

FOX E 347 H 0.05| 03 | 1.3 | 19.0| 10.2 =8xC

GTAW rods

DMO-IG 010] 06 | 1.2 0.5

DCMS-IG 011 | 06 | 1.0 | 12 05

DMV 83-1G 0.08| 06 | 09 | 045 0.85 0.35

CM 2-1G 0.08| 0.6 | 0.95| 2.6 1.0

P 23-1G 0.07| 035| 05 | 22 0.04| 022| 1.7

P 241G 0.10| 0.25| 05 | 25 1.0 | 005 0.24

CM 5-IG 008| 04 | 05| 58 0.6

CM 9-1G 0.07| 05| 05 | 9.0 1.0

C 9 MV-IG 012| 03| 08| 9.0 | 05| 09 [ 0.05| 0.2

C 9 MVW-IG 041 035[045( 90 [075( 1.0 | 0.06| 02 | 1.05| 0.07
P 92-IG 0.10| 04 | 04 | 86| 06| 04 [ 005| 02 | 1.5 | 005
20 MVW-IG 021| 04 | 06 | 11.3 1.0 0.3 | 0.45

CN 16/13-1G 0.16| 0.6 | 25 | 16.0| 135 +

CN 18/11-1G 0.05| 04 | 1.8 | 188]| 9.3

ER 308 H-IG 0.06| 04 | 1.7 | 200| 95 | 0.2

GMAW solid wires

DMO-IG 0.10] 06 | 1.2 05

DCMS-IG 041 | 06 | 1.0 | 12 05
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High Temperature and Creep-resistant Filler Metals

® Overview — Standard Classifications (continued)

Bohler EN/ENISO AWS

GMAW solid wires

DMV 83-1G 21952-, G MoVSi A5.28-05: ER80S-G

CM 2-IG 21952-A: G CrMo2Si A5.28-05: ER90S-G
ER90S-B3 (mod.)

CM 5-IG 21952-A: G CrMo5Si A5.28-05: ER80S-B6

C 9 MV-IG 21952- G CrMo 91 A5.28-05: ER90S-B9

CN 18/11-IG 14343 G199H A5.9-06: ER19-10H

C 9 MV-MC 17634-B: TS 69T15-1G-9CTMV_ A5.28-05: E90C-B9

DMO Ti-FD 17634- TMoLP M1 A5.29-05: E81T1-AIM

DCMS Ti-FD 17634- (T CrMo1 P M 1) A5.29-05: E81T1-B2M

CM 2 Ti-FD 17634-, T ZCrMo2 P M 1 A5.29-05: E91T1-B3M

C 9 MV Ti-FD 17634- T ZCrMo9VNb P M 1 A5.29-05: E91T1-BOM

E 308 H-FD 17633-A: TZ1I99HRM3 A5.22-95: E308HT0-4

Z199HRC3 E308HTO-1
E 308 H PW-FD 17633-A: TZ199HPM1 A5.22-95: E308HT1-4
Z199HPC1 E308HT1-1

EMS 2 Mo 756: S 2 Mo A5.23-07: EA2

EMS 2 Mo/BB 24 756: S 46 4 FB S2Mo A5.23-07: F8A4-EA2-A2
F55A4-EA2-A2

EMS 2 Mo/BB 25 756: S 46 3 FB S2Mo A5.23-07: F8A4-EA2-A2
F55A4-EA2-A2

EMS 2 CrMo 24598-A: S CrMo1 A5.23-07: EB2

EMS 2 CrMo/BB 24  24598-A/760: S CrMo1/SAFB1  A5.23-07: F8P2-EB2-B2
F55P3-EB2-B2

EMS 2 CrMo/BB 25  24598-A/760: S CrMo1/SAFB1  A5.23-07: F8P2-EB2-B2
F55P3 EB2-B2

CM 2-UP 24598-A: S CrMo2 A5.23-07:

CM 2-UP/BB 24 24598-A/760: S CrMo2/SAFB1  A5.23-07: F8P2 EB3-B3
F55P3-EB3-B3

P 23-UP 24598-A: S ZCrWv2 1.5 A5.23-07: EG

P 23-UP/BB 430 24598-A/760: SA FB 155 AC A5.23-07: -

P 24-| 24598-A: S ZCrMo2VNb A5.23-07: EG

P 24-UP/BB 430 24598-A/760: SA FB 155 AC A5.23-07: -

CM 5-UP 24598-A: S CrMo5 A5.23-07: EB6

CM 5-UP/BB 24 24598-A/760: S CrMo5/SAFB1  A5.23-07: F8PZ-EB6-B6
F55PZ-EB6-B6

C 9 MV-UP 24598-A: S CrMo91 A5.23-07: EB9

C9MV-UP/BB 910  24598-A/760: S CrMo91/SAFB2 A5.23-07: FOPZ-EB9-BY
F62PZ-EB9-BY

P 92-UP 24598-A: SZCrMOWVNb 9 0.515 A5.23-07: EB9 (mod.)

P 92-UP/BB 910 24598-A/760:

S ZCrMoWVND 9 0.5 1. 5 /SAFB2

20 MVW-UP 24598-A: S CrMowV12

20 MVW-UP/BB 24  24598-A/760: S CrMoWV12/SA FB 2 —

CN 18/11-UP 14343 S199H A5.9-06: ER19-10H

CN18/11-UP/BB 202  14343/760: S199H/SAFB2 -

Gas welding rods

DMO 12536: oI A5.2-07: R60-G

DCMS 12536: 0OV (mod.) A5.2-07: R65-G
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High Temperature and Creep-resistant Filler Metals

@ Overview — Typical Chemical Composition (continued)

Bohler | c|si|Mn|Cr|Ni |[Mo|Nb|V |W]|N
GMAW solid wires

DMV 83-IG 0.08 | 0.6 0.9 | 0.45 0.85 0.35

CM 2-IG 0.08 [ 0.6 | 095 | 26 1.0

CM 5-IG 0.08 | 0.4 0.5 5.8 0.6

C 9 MV-IG 0.12 | 0.3 0.8 9.0 0.5 0.9 |0.055| 0.2

CN 18/11-IG 0.05 | 0.6 16 [ 188 | 9.3

GMAW metal cored and flux-cored wires

C 9 MV-MC 0.1 0.3 0.6 9.0 0.7 1.0 [0.05 | 0.2 0.04
DMO Ti-FD 0.04 [ 0.25 | 0.75 0.5

DCMS Ti-FD 0.06 | 0.22 | 0.75 1.2 0.47 | P>0.015 | As>0.005 | Sn>0.005 [ Sb>0.005
CM 2 Ti-FD 0.08 ([0.25 | 0.8 | 225 1.1 [ P>0.015 [As>0.005 | Sn>0.005 | Sb>0.005
C 9 MV Ti-FD 0.10 | 0.2 0.7 9.0 0.6 1.0 [0.04 | 0.2 0.04
E 308 H-FD 0.05 | 0.6 1.2 19.4 | 101

E 308 H PW-FD 0.05 | 0.6 1.2 [19.4 | 101

SAW wire/flux-c i

EMS 2 Mo 0.10 | 0.12 | 1.05 0.50

EMS 2 Mo/BB 24 0.07 [ 0.25 | 1.15 0.45

EMS 2 Mo/BB 25 0.07 | 0.40 | 1.50 0.50

EMS 2 CrMo 0.12 [ 0.10 | 0.80 | 1.2 0.50

EMS 2 CrMo/BB 24 | 0.08 | 0.25 | 0.95 | 1.0 0.45

EMS 2 CrMo/BB 25 | 0.07 | 0.40 | 1.35 | 1.0 0.50

CM 2-UP 0.12 [ 0.10 | 0.60 | 2.6 0.95

CM 2-UP/BB 24 0.08 [0.25 | 0.75 | 2.4 0.95

P 23-UP 0.07 [ 0.35 | 0.5 2.2 0.05 [0.22 | 1.7

P 23-UP/BB 430 0.06 [ 0.4 | 0.65 | 2.1 0.04 [ 0.18 | 1.6

P 24- 0.10 [ 0.25 | 0.55 | 2.5 1.0 [0.05 | 0.24

P 24-UP/BB 430 0.08 [0.30 | 0.75 | 2.4 0.95 | 0.05 | 0.20

CM 5-UP 0.08 [ 0.30 | 0.50 | 5.8 0.60

CM 5-UP/BB 24 0.06 [ 0.40 | 0.75 | 55 0.55

C 9 MV-UP 0.12 [ 0.25 | 0.60 | 9.0 | 0.70 | 0.95 | 0.06 | 0.20

C 9 MV-UP/BB 910 0.11 | 0.30 ([ 0.60 | 8.9 |0.60 | 0.90 | 0.05 | 0.20

P 92-UP 0.11 | 0.40 (045 | 88 |0.65 | 0.45 | 0.06 | 0.20 | 1.65

P 92-UP/BB 910 0.09 (0.45 | 040 | 86 | 0.60 | 0.35 [ 0.04 | 0.20 | 1.50

20 MVW-UP 0.25 [ 0.25 | 0.80 | 11.5 | 0.60 | 0.90 0.30 | 0.50

20 MVW-UP/BB 24 0.18 [ 0.30 | 0.75 | 11.4 | 0.45 | 0.85 0.3 | 0.50

CN 18/11-UP 0.05 [ 0.40 | 1.60 | 18.8 | 9.30

CN 18/11-UP/BB 202| 0.04 | 0.50 | 1.30 | 18.5 | 9.30

Gas welding rods

DMO 0.12 [ 0.15 | 1.0 0.5

DCMS 0.12 | 0.1 0.8 1.0 0.5
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

EN IS0 3800.82008:  E4913-1M3 BOHLER FOX DMO Ti
EN ISO 2560-A:2005: E 38 A Mog{

EN I1SO 2560-B:2005: E49 13-1M A‘IS SMAW rutile electrode, low-alloyed,

high temperature

Description

Rutile electrode for 0.5 % Mo-alloyed boiler, plates, and tube steels. Approved in long-
term condition up to +550 °C service temperature. Specifically preferred for thin walled welds
up to 30 mm and root pass welding. It offers excellent striking and restriking characteristics,
easy slag removal, smooth beads, AC/DC weldablility and produces first class X-ray quality
welds in all positions (except vertical down).

Typical Composition of All-weld Metal

C Si Mn Mo
Wit-% 0.07 0.4 0.8 0.55

Mechanical Properties of All-weld Metal

u a
Yield strength Re N/'mm? (MPa): 500 60) 470

(=4 (= 440)
Tensile strength Rm N/mm? (MPa): 570 (= 550) 550 (= 540)
Elongation A (Lo = 5do) %: 23 (= 22) 23 (= 22)
Impact work ISO-V KV J +20 °C: 0 (= 47) 100 (= 47)

(*) u untreated, as-welded
a annealed, 620 °C/2 h/furnace down to 300 °C/air
Operating Data

e re-drying if necessary: 2 mm L mm ampsA | —_
T - 250 60 - 80

2.0
— electrode identification: 25 250/350 80-110 | \o
FOX DMO Ti E Mo R 3.2 350 110 - 140
4.0 450  140- 180

Preheating, interpass temperature, and post weld heat ‘treatment as required by the base
metal.

Base Materials

high temperature steels and similar alloyed cast steels

16Mo3, S355J0G3, E295, P255G1TH, L320 - L415NB, L320MB - L415MB, S255N, P295GH,
P310GH, P255 - P355N, P255NH - P355NH

ASTM A335 Gr. P 1; A161-94 Gr. T1; A182M Gr. F1; A204M Gr. A, B, C; A250M Gr. T1

Approvals and Certificates

TUV-D (0018.), DB (10.014.04), OBB, TUV-A (84), BV (2YM), DNV (X), RMR (1Y), Statoil,
VUZ, CE

Same Alloy Filler Metals

SMAW electrode: FOX DMO Kb SAW combination: EMS 2 Mo/BB 24
GTAW rod: DMO-IG EMS 2 Mo/BB 25
GMAW solid wire: DMO-IG Gas welding rod: DMO

Flux cored wire: DMO Ti-FD
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

Susamaze ceeize  BOHLER FOX DMO Kb

EN ISO 2560-A:2005: E 38 5 Mo B 4 2 H5

EN ISO 2560-B:2005: E55 18-1M3 A U H5 SMAW basic electrode, low-alloyed,
AWS A5.5-06: E7018-A1H4R high temperature
AWS A.5M-06: E4918-A1H4R

Description

Basic low-hydrogen electrode for 0.5 % Mo-alloyed boiler, plates, and tube steels. Approved in long-
term condition up to +550 °C service temperature.

For high quality welds of long term stressed components with reliable mechanical properties under
high and low temperature conditions. Crack resistant, tough and ageing resistant. Very low hydro-
gen content (acc. AWS condition HD < 4 ml/100 g). Metal recovery approx. 115 %.

Typical Composition of All-weld Metal

C Si Mn Mo
Wit-% 0.08 0.35 0.8 0.45
Mechanical Properties of All-weld Metal
* u a
Yield strength R. N/mm? (MPa): 510 (= 480) 520 (=470)
Tensile strength Rm N/mm? (MPa): 590 (= 560) 600 (= 560)
Elongation A (Lo = 5do) %: 26 (= 22) 25 (= 22)
Impact work ISO-V KV J +20 °C: 170 (= 120) 170 (= 120)
- 50 °C: 62 (= 32)
(*) u untreated, as-welded
a annealed, 620 °C/2 h/furnace down to 300 °C/air
Operating Data
— re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 25 250/350 80 -110
——| electrode identification: 3.2 350 100 - 140
FOX DMO Kb 7018-A1 E Mo B 4.0 350/450 130 - 180
5.0 450 190 - 230

Preheat, interpass temperature, and post weld heat treatmeﬁt as required by the base metal.

Base Materials

high temperature steels and similar alloyed cast steels, steels resistant to caustic cracking
and ageing resistant steels

16M03,S355J2G3, E295, E335, P255G1TH, L320 - L415NB, L320MB - L415MB, S255N,
P295GH, P310GH, 15NiCuMoNb5, 20MnMoNi4-5, 17MnMoV6-4, S255N - S500N,
S255NH - S500NH, S255NL - S500NL, GE240 - GE300, 22Mo4, GP240GH

ASTM A(:3335 Gr. P1; A161-94 Gr. T1; A217 Gr. WC1; A182M Gr. F1; A204M Gr. A, B, C;
A250M Gr. T1

Approvals and Certificates

TUV-D (0019.), KTA 1408.1 (8053.00), DB (10.014.14), OBB, TUV-A (71), ABS (E 7018-A1),
DNV (NV 0,3Mo), GL (15 Mo 3), RMR (-, Statoil, LTSS, VUZ, SEPROZ, CRS (3YH10),
NAKS, CE

Same Alloy Filler Metals

SMAW electrode: FOX DMO Kb SAW combination: EMS 2 Mo/BB 24
GTAW rod: DMO-IG EMS 2 Mo/BB 25
GMAW solid wire: DMO-IG Gas welding rod: DMO

Flux cored wire: DMO Ti-FD
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

SN soemoszes e BOHLER FOX DCMS Ti
AWS AS.5-06: Egg}ggz (mod.) SMAW rutile electrode, low-alloyed,

AWS A5.5M-06: E5513-G high temperature
E5513-B2 (mod.)

Description

Rutile low hydrogen electrode for 1 % Cr 0.5 % Mo alloyed boiler, plate, and tube steels.
Approved in long-term condition up to +570 °C service temperature.

Easy to operate. Fully alloyed core wire. Specifically preferred for thin walled welds and root
pass welding in all positions (except vertical down). First class X-ray quality.

Post weld tempering at 660-700 °C for at least 1/2 h followed by cooling in furnace down

to 300 °C and still air.

Typical Composition of All-weld Metal
C Si Mn Cr Mo
Wt-% 0.10 0.35 0.7 1.0 0.5

Mechanical Properties of All-weld Metal

*

a
Yield strength R N/mm? (MPa): 510 (= 490)
Tensile strength Rm N/mm? (MPa): 610 (=590)
Elongation A (Lo = 5do) %: 21 (= 20)
Impact work ISO-V KV J +20 °C: 100 (= 47)

(*) a annealed, 680 °C/2 h/furnace down to 300 °C/air

Operating Data

e re-drying if necessary: o mm Lmm ampsA —_—

! - 25 250  80-110

— electrode identification: 3.2 350 110-140 | N\
FOX DCMS Ti 8013-G E CrMo1 R 4.0 350 140-180

Preheat and interpass temperatures of 200-250 °C are required for 13CrMo4-5 steels.

Base Materials

high temperature steels and similar alloyed cast steels, case hardening and nitriding steels of
similar chemical composition, similar alloyed heat treatable steels with tensile strength up to
780 N/mm?, steels resistant to caustic cracking.

1.7335 13CrMo4-5, 1.7262 15CrMo5, 1.7728 16CrMoV4, 1.7218 25CrMo4, 1.7258 24CrMo5,
1.7354 G22CrMo5-4, 1.7357 G17CrMo5-5

ASTM A193 Gr. B7; A335 Gr. P11 a. P12; A217 Gr. WC6
Approvals and Certificates

TUV-D (0764.), DB (10.014.05), OBB, TUV-A (90), ABS (Cr 0,8/1,2 Mo), DNV (X),
GL (13 CrMo 44), SEPROZ, CE

Same Alloy Filler Metals

SMAW electrode: FOX DCMS Kb SAW combination: EMS 2 CrMo/BB 24
GTAW rod: DCMS-IG EMS 2 CrMo/BB 25
GMAW solid wire: DCMS-IG Gas welding rod: DCMS

Flux cored wire: DCMS Ti-FD
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

EN 150 as80.8 2006 Essisrouns  BOHLER FOX DCMS Kb

AWS A5.5-06: E8018-B2H4R : -

AWS AB.BM-06: E5518.BoHR SMAW basic electro_de, low-alloyed,
high temperature

Description

Basic low hydrogen electrode for 1 % Cr 0.5 % Mo alloyed boiler, plate, and tube steels.
Approved in long-term condition up to +570 °C service temperature. Fully alloyed core wire
which will provide reliable creep rupture properties for the whole service life of a boiler plant.
High ductility and crack resistance. The weld metal deposit is heat treatable. Very low hydro-
gen content (acc. AWS condition HD < 4 ml/100 g). Metal recovery approx. 115%. Suitable for
step-cooling application. Bruscato <15ppm. Post weld tempering at 660-700 °C for at least 1/2
h followed by cooling in furnace down to 300 °C and still air.

Typical Composition of All-weld Metal

Si Mn Cr Mo P As Sb Sn
Wt-% 0.10 0.35 0.7 1.05 0.5 =0.010 <0.005 =0.005 =0.005

Mechanical Properties of All-weld Metal

*

a \
Yield strength R. N/mm? (MPa): 530 (= 490) 380 (=330)
Tensile strength Rm N/mm? (MPa): 630 (=590) 520 (=490)
Elongation A (Lo = 5do) %: 23 (= 22) 28 (= 24)
Impact work ISO-V KV J +20 °C: 160 (= 100) 190 (= 100)

(*) a annealed 680 °C/2 h/furnace down to 300 °C/air
v quenched/tempered 930 °C/0.5 h/air + 680 °C/10 h/furnace down to 300 °C/air

Operating Data

re-drying if necessary: o mm Lmm ampsA
300 - 350 °C, min. 2 h 25 250/350 80-110
electrode identification: 3.2 350 100 - 140
FOX DCMS Kb 8018-B2ECrMo 1B 4.0 350/450 130 - 180

5.0 450 180 - 220
Preheat and interpass temperature for 13CrMo4-5 steels 200-250 °C.

Base Materials

high temperature steels and similar alloyed cast steels, case hardening and nitriding steels of
similar chemical composition, similar alloyed heat treatable steels with tensile strength up to
780 N/mm?, steels resistant to caustic cracking.

1.7335 13CrMo4-5, 1.7262 15CrMo5, 1.7728 16CrMoV4, 1.7218 25CrMo4, 1.7258 24CrMo5,
1.7354 G22CrMo5-4, 1.7357 G17CrMo5-5

ASTM A193 Gr. B7; A335 Gr. P11 a. P12; A217 Gr. WC6
Approvals and Certificates

TUV-D (0728.), DB (10.014.32), OBB, TUV-A (14), ABS (E 8018-B2), DNV (NV 1Cr 0,5Mo),
GL (13 CrMo 44), LTSS, VUZ, SEPROZ, CE

—

|

4

Same Alloy Filler Metals

SMAW electrode: FOX DCMS Ti 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 25
Gas welding rod: DCMS Flux cored wire: DCMS Ti-FD
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

/E\’;‘VISS(AD 355(83% A:2008: EZCrBMé)V1 B42H5 B6H LER FOX DCMV

AWS AS5.5M-06: E6218-G SMAW basic electrode, low-alloyed,
high temperature

Description

Basic electrode for highly stressed joint and production welds on GS-17CrMoV5-10 type high
temperature cast steel used in the construction of steam turbines and valve casings. Approved
in long-term condition up to +600 °C service temperature.

High creep rupture strength thanks to the C, Cr, Mo and V-content. High fracture toughness,
low hydrogen content, good welding characteristics. The deposit is heat treatable. Metal-
recovery approx. 115 %.

Typical Composition of All-weld Metal
C Si Mn Cr Mo \
Wit-% 0.12 0.30 0.9 1.30 1.0 0.22

Mechanical Properties of All-weld Metal

™) u a v

Yield strength R: N/mm? (MPa): 720 680 (=530) 500
Tensile strength Rm N/mm? (MPa): 1000 770 (=620) 630
Elongation A (Lo = 5do) %: 12 19 (= 17) 20
Impact work ISO-V KV J +20 °C: 22 90 (= 47) 155

(*) u untreated, as-welded
a annealed 680 °C/8 h/furnace down to 300 °C/air
v quenched/tempered 940 °C/0.5 h/oil + 720 °C/12 h/furnace down to 300 °C/air

Operating Data

[— | re-drying if necessary: o mm Lmm ampsA
T 300 - 350 °C, min. 2 h 4.0 450  130-180 | =4
— electrode identification: 5.0 450 180 - 230

D FOX DCMV 9018-G E ZCrMoV1 B
Preheat and interpass temperatures 300-350 °C, stress relieving > 20 °C below the tempering
temperature of the cast steel, but not less than 680 °C.

Base Materials
similar alloyed high temperature steels and cast steels
1.7706 G17CrMoV5-10

Approvals and Certificates
TOV-D (6077.), LTSS, SEPROZ, CE
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes
EN ISO 3580-A:2008: E MoV B 4 2 H5 °
AWS A5.5.00: E0015.0 BOHLER FOX DMV 83 Kb
AWS AS5.5M-06: E6218-G SMAW basic electrode,
low-alloyed, high temperature

Description

Basic core wire alloyed electrode with special suitability for 14MoV6-3 (1/2 Cr 1 Mo) steels.
Approved in long- term condition up to +580 °C service temperature.

Crack resistant and ductile deposit, low hydrogen content. Good weldability in all positions
except vertical down. Metal recovery approx. 115 %.

Typical Composition of All-weld Metal

C Si Mn Cr Mo \
Wit-% 0.065 0.35 1.2 0.4 1.0 0.5

Mechanical Properties of All-weld Metal

() a v

Yield strength R N/mm? (MPa): 510 (=470) 410 (= 380)
Tensile strength Rn N/mm? (MPa): 660 (=610) 580 (= 540)
Elongation A (Lo = 5do) %: 22 (= 20) 26 (= 24)
Impact work ISO-V KV J +20 °C: 200 (=110) 150 (= 110)

(*) a annealed 720 °C/2 h/furnace down to 300 °C/air
v quenched/tempered 940 °C/0.5 h/oil + 730 °C/0.5 h/furnace down to 300 °C/air

Operating Data

— re-drying if necessary: o mm L mm amps A
T 300 - 350 °C, min. 2 h 25 250 70 - 100 -+
— electrode identification: 3.2 350 110 - 140

FOX DMV 83 Kb 9018-G E MoV B 4.0 350 140- 180

Preheating and interpass temperatures 200-300 °C. Post weld heat treatment at 700-720 °C
for at least 2 hours followed by cooling in furnace down to 300 °C and still air.

Base Materials

similar alloyed high temperature steels and cast steels

1.7715 14MoV6-3, 1.7733 24CrMoV5-5, 1.7709 21CrMoV5-7, 1.8070 21CrMoV5-11,
1.7706 G17CrMoV5-10,

ASTM A389 Gr. C23 a. C24; A405 Gr. P24; UNS 121610

Approvals and Certificates
TUV-D (1094.), TUV-A (119), SEPROZ, CE

Same Alloy Filler Metals

GTAW rod: DMV 83-IG
GMAW solid wire: DMV 83-IG
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

EN 150 asa0.8 200 Esziszomrs. BOHLER FOX CM 2 Kb

AWS A5.5-06: E9018-B3H4R : -

AWS AB.BM-06: E6218.B3H4R SMAW basic electro_de, low-alloyed,
high temperature

Description

Basic electrode for 214 % Cr 1% Mo alloyed boiler, plate and tube steels. Approved in long-term
condition up to +600 °C service temperature. Core wire alloyed electrode which will provide relia-
ble creep rupture properties for the whole service life of a boiler plant. Crack resistant and ductile
deposit, high creep rupture strength, low hydrogen content (acc. AWS condition HD < 4 ml/100 g).
Good weldability in all positions except vertical down. Deposit is nitridable and heat treatable.
Metal recovery approx. 115 %. *For step-cooling applications we can offer a special product
program.

Typical Composition of All-weld Metal
C Si Mn Cr Mo P As Sb Sn
Wt-% 0.08 0.3 0.8 2.3 1.0 s0.010 <0.005 <0.005 =0.005

Mechanical Properties of All-weld Metal

) a al v

Yield strength R: N/mm? (MPa): 510 (=440) (=530) 480 (=400)
Tensile strength Rm N/mm? (MPa): 640 (=570) (= 620) 620 (=570)
Elongation A (Lo = 5do) %: 22 (= 20) (= 17) 21 (= 18)
Impact work ISO-V KV J +20 °C: 180 (=100) 180 (=100)

(*) a annealed 720 °C/2 h/furnace down to 300 °C/air
atl annealed, 700 °C/1 h/furnace down to 200 °C/air
v quenched/tempered, 930 °C/0.5 h/oil + 730 °C/0.5 h/furnace down to 300 °C/air

Operating Data

[—] re-drying if necessary: o mm Lmm ampsA
300 - 350 °C, min. 2 h 25 250 80-110 +
— electrode identification: 3.2 350 100 - 140
4.0

—_—

I FOX CM 2 Kb 9018-B3 E CrMo2 B 350/450 130 - 180
450 180 - 230
Preheating and interpass temperatures 200-350 °C. Post weld annealing at 700-750 °C at least
1 hour followed by cooling in furnace down to 300 °C and still air.

Base Materials

high temperature steels and similar alloyed cast steels, QT-steels similar alloyed up to
980 N/mm? tensile strength, similar alloyed case hardening steels, nitriding steels

1.7380 10CrMo9-10, 1.8075 10CrSiMoV7, 1.7379 G17CrMo9-10
ASTM A335 Gr. P22; A217 Gr. WC 9

Approvals and Certificates

TUV-D (0722.), DB (10.014.30), OBB, TUV-A (13), ABS (E 9018-B3), DNV (NV 2,25Cr 1Mo),
GL (10 CrMo 9 10), VUZ, SEPROZ, CE

Same Alloy Filler Metals

SMAW electrode: FOX CM 2 Kb SC*  GMAW solid wire:  CM 2-IG
GTAW rod: CM 2-IG SAW combination: CM 2-UP/BB 24
* For step-cooling applications CM 2 SC-UP/BB 24 SC*
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes
EN ISO 3580-A:2008: E ZCrWV2 1.5 B 4 2 H5 o
AWS A5.5-06: E9015-G BOH LER Fox P 23
AWS A5.5M-06: E6215-G SMAW basic electrode
low-alloyed, high temperature

Description

Basic electrode core wire alloyed for welding bainitic steels such as P23/T23 (ASTM A213, code
case 2199), pipe material. For high quality welds, which will provide reliable creep rupture
properties for the whole service life of a boiler plant. Preheat and interpass temperature
depends on wall thickness. PWHT at 740 °C for 2 hrs.

Typical Composition of All-weld Metal

C Si Mn Cr W \ Nb
Wt-% 0.06 0.3 0.5 2.2 15 0.2 0.05

Mechanical Properties of All-weld Metal

*

a
Yield strength R: N/mm? (MPa): (= 540)
Tensile strength Rm N/mm? (MPa): (= 620)
Elongation A (Lo=5do) %: (=19)
Impact work 1SO-V KV J (=130)

(*)  a annealed 740°C/2 h

Operating Data

[— | re-drying if necessary: o mm Lmm ampsA
T 300-350°C, min. 2 h 25 250 80-110
— electrode identification: 3.2 350 100-140
FOX P 23 9015-G E ZCrWV2 1.5 B 4.0 350 130-180

Preheat and interpass temperature depends on wall thickness.

Base Materials
HCM2S, P/T23 ASTM A 213 code case 2199

Approvals and Certificates
TUV-D (10555.), CE

Same Alloy Filler Metals

GTAW rod: P 23-1G
SAW combination: P 23-UP/BB 430
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

E%.I_Q,S(ADS.SSS-%%-:AZZOO& EQZ()?rSM(_gZVNb B42H5 BOH LER Fox P 24
AWS A5.5M-06: E6215-G SMAW basic electrode
low-alloyed, high temperature

Description

Basic electrode core wire alloyed for welding bainitic steels like 7CrMoVTiB10-10 (P24/T24 acc.
to ASTM A 213 Draft). For high quality welds, which will provide reliable creep rupture properties
for the whole service life of a boiler plant. PWHT at 740 °C for 2 hrs.

Typical Analysis of All-weld Metal

C Si Mn Cr Mo \ Nb
Wt-% 0.09 0.3 0.5 25 1.0 0.2 0.05

Mechanical Properties of All-weld Metal

*

a
Yield strength R: N/mm? (MPa): (= 560)
Tensile strength Rm N/mm? (MPa): (= 660)
Elongation A (Lo=5do) %: (=18)
Impact work 1SO-V KV J (=130)

(*)  a annealed 740°C/2 h

Operating Data

re-drying if necessary: omm Lmm ampsA
T 300-350°C, min. 2 h 25 250 80-110 | =
— electrode identification: 3.2 350 100-140
FOX P 24 9018-G EZCrMo2VNbB 4.0 350  130-180

Preheat and interpass temperature depends on wall thickness.

Base Materials
7CrMoVTiB10-10, P24 acc. to ASTM A 213 Draft

Approvals and Certificates
TUV-D (10454.), CE

Same Alloy Filler Metals

GTAW rod: P 24-1G
SAW combination: P 24-UP/BB 430
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

EN 150 as00.8 2006 Essissours . BOHLER FOX CM 5 Kb

AWS A5.5-06: E8018-B6H4R : -

AWS AB.BM-06: E5518.B6H4R SMAW basic electro_de, low-alloyed,
high temperature

Description

Basic core wire alloyed electrode for high temperature steels and steels for hot hydrogen servi-
ce. Preferably used for X12CrMo5 (5 Cr 0.5 Mo) steels. Approved in long-term condition up to
+650 °C service temperature.

High crack resistance, very low hydrogen content (acc. AWS condition HD < 4 ml/100 g). Good
weldability in all positions except vertical down. The deposit is heat treatable. Metal recovery
approx. 115 %.

Typical Composition of All-weld Metal

C Si Mn Cr Mo
Wit-% 0.08 0.3 0.8 5.0 0.6

Mechanical Properties of All-weld Metal

* a \ a2
Yield strength R. N/mm? (MPa): 520 (=420) 440 (=390) (= 460)
Tensile strength Rn N/mm? (MPa): 620 (=590) 580 (=570) (= 550)
Elongation A (Lo = 5do) %: 21 (= 18) 26 (= 18) (= 19)
Impact work ISO-V KV J +20 °C: 90 (= 80) 110 (= 80)

(*) a annealed 730 °C/2 h/furnace down to 300 °C/air
a2 annealed, 760 °C/1 h/furnace down to 200 °C/air
v quenched/tempered, 960 °C/0.5 h/oil + 730 °C/0.5 h/furnace down to 300 °C/air

Operating Data

™ re-drying if necessary: o mm Lmm ampsA
! 300 - 350 °C, min. 2 h 25 250 70~ 90 |=+
— electrode identification: 3.2 350 110 - 130

FOX CM 5 Kb 8018-B6 E CrMo 5 B 4.0 350 140 - 170

Preheat and interpass temperatures 300-350 °C. Post weld annealing at 730-760 °C for at least
1 hour followed by cooling in furnace down to 300 °C and still air.
Base Materials

high temperature steels and similar alloyed cast steels, QT-steels similar alloyed up to
1180 N/mm? tensile strength.

1.7362 X12CrMo5, 1.7363 GX12CrMo5
ASTM A213 Gr. T5; A217 Gr. C5; A335 Gr. P5

Approvals and Certificates
TUV-D (0725.), TUV-A (695), LTSS, VUZ, SEPROZ, CE

Same Alloy Filler Metals

GTAW rod: CM 5-1G
GMAW solid wire: CM 5-1G
SAW combination: CM 5-UP/BB 24
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High Temperature and Creep-resistant Filler Metals — SMAW Covered Electrodes

EN 150 as60.8 200 Eszisoomrs. BOHLER FOX CM 9 Kb

AWS A5.5-06: E8018-B8 . o
AWS A5.5M-06: E5518-B8 SMAW basic e'°°"°£§h'1§l;:;'r‘;¥3:’ev
Description

Basic alloyed core wire electrode for high temperature steels and steels for hot hydrogen servi-
ce, particularly in the petrochemical industry. Preferably used for 9% Cr 1% Mo steels e.g.
X12CrMo9-1 (P9). Approved in long-term condition up to +600 °C service temperature.

The weld metal is heat treatable. Metal recovery approx. 115 %.

Detailed information on welding technology available on request.

Typical Composition of All-weld Metal

C Si Mn Cr Mo
Wit-% 0.08 0.25 0.65 9.0 1.0

Mechanical Properties of All-weld Metal

*

a v
Yield strength Re N/mm? (MPa): 610 (= 550) 600 (= 550)
Tensile strength Rm N/mm? (MPa): 730 (= 690) 730 (= 690)
Elongation A (Lo=5do) %: 20 (= 19) 25 (= 19)
Impact work 1ISO-V KV J + 20 °C: 70 (= 55) 100 (= 55)
(*) a annealed, 760 °C/1 h/furnace down to 300 °C/air
v quenched/tempered, 930 °C/10 min/air + 740 °C/2 h/air
Operating Data
— re-drying if necessary: 2 mm Lmm ampsA
T 300 - 350 °C, mind. 2 h 25 250  70- 90 |=+
— electrode identification: 3.2 350 100 - 130
FOX CM 9 Kb 8018-B8 E CrMo9 B 4.0 350 130 - 160

Preheating and interpass temperatures 250-350 °C. Post weld annealing at 710-760°C for at
least 1 hr followed by cooling in furnace down to 300 °C and still air.

Base Materials

highly high temperature steels, same alloyed

1.7386 X12CrMo9-1, 1.7388 X7CrMo9-1, 1.7389 GX12CrMo10
ASTM A217 Gr. C12; A 234 Gr. WP9; A335 Gr. P9

Approvals and Certificates
TUV-D (2183.), TUV-A (522), VUZ, SEPROZ, CE

Same Alloy Filler Metals
GTAW rod: CM 9-1G
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