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A Quick Guide to Suitable Welding Consumables

M For Oil Refinery Reactor

M For EO Reactor

SMAW SMAW
— — | AWSClss  Produwctname  AWSClass.  Productname
E8016-B2 E8016-B2 CM-A96MB
E9015-B3 CM-A105D - -
Gr.22 Mn-Mo E9016-G BL-96 E9016-G BL-96
(2.25Cr-0.1Mo) Mn-Mo-Ni - a - A
E9016-B3 CM-A106ND E9016-B3 CM-A106N
Groov E10016-G BL-106 E10016-G BL-106
(2.25Cr 1Mo-V) E9016-G CM-A106HD E9016-G CM-A106H
Gr.5
(5C) E8016-B6 CM-5 E8016-B6 CM-5
(Sg?) E8016-B8 CcM-9 E8016-B8 CcM-9
SAW
_———— FOPAEC.C R0 COPIEGG MF-27/US-56B
F8P2-EG-B2 P2y F8P2-EG-B2 PF-200 Mn-Mo : PF-200/US-56B
Gr.11 /US-511ND /US-511N Mn-Mo-Ni PF-200
(1.25Cr-0.5Mo) PE-200D FOP8-EF3-F3 JUS-F3 F10P2-EG-G PF-200/US-63S
F8P2-EB2R-B2R G - -
Gr.22 PF-200D PF-200
(2.25Cr-0.1Mo) FOP2-EG-B3 /US-521S FOP2-EG-B3 /US-521S
Gr.22V PF-500D PF-500
(2.25Cr-1Mo-V) FOP2-EG-G /US-521HD FOP2-EG-G /US-521H GMAW and GTAW
GMAW and GTAW ER80S-G MG-S56 TG-S56
S emaw  emaw MneMo-N
ER90S-G MG-S63S TG-S63S
. Jsero. ) ER80S-G MG-S1CM TG-S1CM
Gr.22 MG-S2CM
(2.25Cr-0.1Mo) ER90S-G MG-S2CMS TG-s2CM
@ sz‘éfﬁA’o_v) ER90S-G - TG-S2CMH
Gr.5
(5C) ER80S-B6 MG-S5CM TG-S5CM
Gr.9
(9C) ER80S-B8 MG-S9CM TG-S9CM



Products Spotlight

M For Oil Refinery Reactor

Process /
Polarity

SMAW /
DCEP

SMAW/
DCEPorAC

SMAW /
AC

SAW /
DCEP

SAW/
AC

GMAW

GTAW

AWS Class.

E8016-B2
E8016-B2
E9015-B3
E9016-B3
E9016-G

E8016-B6
E8016-B8
E8016-B2
E9016-B3
E9016-G

F8P2-EG-B2

F8P2-EB2R-B2R

FOP2-EG-B3

FOP2-EG-G

F8P2-EG-B2

FOP2-EG-B3

FOP2-EG-G

F7P2-EG-B6

ER80S-G
ER90S-G
ER90S-G
ER80S-B6
ER80S-B8
ER80S-G
ER90S-G
ER90S-G
ER80S-B6
ER80S-B8

Product
name

CM-A96
CM-A96MBD
CM-A105D
CM-A106ND
CM-A106HD
CM-5

CM-9
CM-A96MB
CM-A106N
CM-A106H

PF-200D/US-511ND

PF-200D/US-B2R

PF-200D/US-5218

PF-500D/US-521HD

PF-200/US-511N

PF-200/US-521S

PF-500/US-521H

PF-200S/US-502

MG-S1CM
MG-S2CM
MG-S2CMS
MG-S5CM
MG-S9CM
TG-S1CM
TG-S2CM
TG-S2CMH
TG-S5CM
TG-S9CM

B For EO Reactor

Process /
Polarity

SMAW /
DCEP
orAC

SAW /
DCEP

SAW/
DCEPorAC

SAW /
AC

GMAW

GTAW

AWS Class.

E7016
E9016-G
E10016-G

FOP8-EF3-F3

FOP4-EG-G

FOP4-EG-G

F10P2-EG-G

ER80S-G
ER90S-G
ER80S-G
ER90S-G

Product
name

BL-76
BL-96
BL-106

PF-200/US-F3

PF-200/US-56B

MF-27/US-56B

PF-200/US-63S

MG-S56
MG-S63S
TG-S56
TG-S63S

Chemical compositions of wires or all weld metal (mass%)

Wire/
W.M.

W.M.

Wire
W.M.
Wire
W.M.
Wire
W.M.
Wire
W.M.
Wire
W.M.
Wire
W.M.
Wire
W.M.
Wire
W.M.

Wire

C

0.06
0.06
0.10
0.11
0.08
0.08
0.08
0.06
0.11
0.08
0.13
0.08
0.14
0.10
0.17
0.09
0.16
0.07
0.13
0.08
0.16
0.12
0.13
0.08
0.07
0.06
0.09
0.08
0.12
0.08
0.07
0.06
0.10
0.12
0.09
0.07

Si

0.29
0.49
0.30
0.42
0.24
0.36
0.40
0.45
0.27
0.31
0.09
0.21
0.10
0.21
0.14
0.16
0.21
0.17
0.09
0.21
0.14
0.10
0.20
0.14
0.18
0.21
0.55
0.56
0.39
0.40
0.40
0.50
0.26
0.16
0.41
0.39

Mn

0.54
0.79
0.74
0.84
1.12
0.52
0.68
0.74
0.79
1.18
0.92
0.82
0.86
0.86
0.96
0.81
1.30
1.26
0.92
0.82
1.00
0.82
1.27
1.09
0.50
0.78
1.15
1.07
0.85
0.53
0.52
0.99
0.70
0.43
0.49
0.52

P

0.006
0.006
0.004
0.004
0.005
0.008
0.007
0.007
0.008
0.004
0.005
0.007
0.004
0.007
0.004
0.006
0.003
0.007
0.005
0.007
0.005
0.008
0.004
0.004
0.008
0.012
0.007
0.005
0.004
0.011
0.007
0.007
0.009
0.005
0.006
0.006

S

0.001
0.004
0.002
0.002
0.002
0.002
0.004
0.003
0.006
0.001
0.003
0.003
0.004
0.002
0.002
0.003
0.001
0.001
0.003
0.003
0.002
0.001
0.002
0.004
0.002
0.002
0.009
0.009
0.003
0.010
0.008
0.005
0.008
0.008
0.009
0.009

Cu

0.02
0.03
0.031

0.10
0.09
0.12
0.10
0.13
0.13
0.1
0.10
0.10
0.09
0.12
0.12
0.12

0.12
0.12
0.18
0.17
0.14
0.18
0.01
0.1

0.1
0.12
0.01

Chemical compositions of wires or all weld metal (mass%)

Wire/
W.M.

W.M.

Wire
W.M.
Wire
W.M.
Wire
W.M.
Wire
W.M.

Wire

W.M. = weld metal

C

0.08
0.06
0.10
0.11
0.07
0.10
0.08
0.10
0.08
0.11
0.08
0.08
0.08
0.10
0.10

Si

0.63
0.54
0.53
0.17
0.23
0.14
0.11
0.14
0.28
0.14
0.10
0.41
0.48
0.41
0.39

Mn

0.98
1.30
1.41
1.65
1.47
1.62
1.33
1.62
1.05
1.70
1.51
1.50
1.76
1.59
1.23

P

0.011
0.005
0.009
0.004
0.007
0.007
0.007
0.005
0.009
0.006
0.007
0.006
0.007
0.007
0.008

S

0.005
0.004
0.005
0.003
0.002
0.003
0.003
0.003
0.002
0.004
0.004
0.007
0.002
0.007
0.005

Cu

0.09
0.06
0.08
0.08
0.08
0.08
0.08

0.17
0.12
0.11
0.10

Ni

0.02
0.14
0.14

0.19

0.17
0.15
0.15
0.15
0.14
0.13

0.17
0.15
0.14
0.13

0.08
0.02
0.02

0.01
0.04
0.18

Ni

0.37
0.76
0.89
0.80
0.84
0.83
0.84
0.87
1.47
1.31
0.89
1.02
0.66
1.58

Cr

1.26
1.30
2.42
242
248
5.39
9.56
1.30
242
242
1.49
1.39
1.47
1.44
244
241
2.54
244
1.49
1.39
245
2.34
2.55
2.50
5.50
5.25
1.45
2.35
2.27
5.52
8.99
1.22
2.31
2.31
5.44
8.98

Cr

0.16
0.14

Mo

0.51
0.56
1.03
1.03
1.05
0.58
1.03
0.54
1.03
1.01
0.56
0.56
0.56
0.55
1.07
1.07
1.03
1.03
0.56
0.56
1.05
1.04
0.98
1.03
0.55
0.55
0.55
1.1
0.97
0.55
1.00
0.54
1.04
1.06
0.55
1.00

Mo

0.14
0.53
0.50
0.49
0.49
0.47
0.43
0.47
0.45
0.47
0.47
0.34
0.46
0.50
0.39

\ Nb Al Ti Sb
0.002
<0.002
0.002

0.27 0.012
0.002

0.29 0.017
0.002

0.004 0.15 0.002 0.001

0.004 0.03 <0.002 <0.001 <0.001
0.002

0.38 0.022

0.34 0.011

0.39 0.02

0.33 0.014
0.004

0.28 0.037

Vv Nb Al Ti Sb

Sn

0.002

0.002

0.002

0.003

0.002
0.001

0.002

0.003

Sn

As

0.002
0.002
0.002

0.002

0.002
0.003
0.003

0.002

0.003

As

X-bar

<6.0

10

<8.2

12

X-bar

Mechanical properties of all weld metal (YS=0.2%proof stress)

Mechanical properties of all weld metal

J-Factor AC/DC
102.4
62 DCEP
75.6
AC
AC
117 AC
93
G0 DCEP
78
AC
DCEP
115
DCEN
J-Factor AC/DC
AC
AC
AC
DCEP
AC
AC
DCEP
DCEN

YS

(MPa)

484
515
504
501
520
400
510
490
510
612
477

522
497
507

518
603

477

470

616
620

460

570
550
600
480
480
540
610
623
480
410

YS

(MPa)

440
540
570

568

490

480

620

500
570
520
566

X-bar = (10P + 5Sb + 4Sn + As)/100 (ppm)

TS

(MPa)

579
617
644
635
636
560
680
590
650
713
589

630
610
621

634
708

589

610

706
710

590

680
670
720
640
640
630
720
730
600
590

EL
(%)
30
27
28
26
24
33
26
30
28
23
27

25
27
26

26
24

27

27

24
26

32

22
26
21
26
24
28
28
22
26
32

\%
(©)
-20

\Y
()
84
174
100
151
137
150
110
200
120
147
116

150
181
164

106
125

116

150

106
150

133

69
110
120

78
130
270
250
300
280
220

PWHT
(‘Cxhr)
698x1
690x%1
690x8
690x%8
705%26
750%8
740%x10
690x%1
690x%8
705%7
690x4

640%x5
698x1
690%6

*1
705%x8

690x4

690%8

705x7
705%x7

720%1

620%1
680x1
670%1
700%2
720%2
690x1
690%1
705%x7
750%2
750%2

705°C x8h for impact test, 705°C x26h for tensile test

TS

(MPa)

530
620
670

651

580

560

700

590
650
590
655

J-Factor = (Si + Mn) x (P + Sn) x 10% (%)

EL
(%)
33
26
28

30
30
32

28

29
27
31
27

\%
()

0
-12

-12
-12
-12

v
©
230
31
120

78
182
85

170

69
150
290
256

(YS=0.2%proof stress)

PWHT
(‘Cxhr)
620x10
635x26
635x26

620%1
620%11
635%26

590x%3

620%40
630%27
620x1
625%15



