
• 
• 

• TIG
• 



 240 

JIS ASTM

SB 410 450
SB 480
SGV 410 450
SGV 480

A515 Gr.60 65 70
A516 Gr.60 65 70

BL-76 243

Mn-Mo
Mn-Mo-Ni

SBV1B 2 3
SQV1A 2A 3A
SQV1B 2B 3B 
SFVQ1A 1B
SFVQ2A 2B

A302 Gr.B C D
A533 Type A B C D
A508 Cl.2 2a 3 3a 

BL-96 244

0.5 Mo SB 480 M 
STPA 12 
STBA 12

A204 Gr.A B C
A335 Gr.P1
A336 Cl.F1

CM-A76
CM-B76

245
252

0.5 Cr-0.5 Mo SCMV 1
STPA 20

A387 Gr.2
A335 Gr.P2

CM-B83 246

1 Cr-0.5 Mo
1.25 Cr-0.5 Mo

SCMV 2 3
STPA 22 23
STBA 22 23

A387 Gr.12
A387 Gr.11
A335 Gr.P11
A213 Gr.T11
A336 Cl.F11
A182 Gr.F11

CM-A96
CM-B96
CM-A96MB
CM-B93
CM-B95
CM-B98

247
252
252
252
252
252

2.25 Cr-1 Mo SCMV 4
STPA 24
STBA 24

A387 Gr.22
A335 Gr.P22
A213 Gr.T22
A336 Cl.F22
A182 Gr.F22

CM-A106
CM-A106N
CM-B108

248
249
254

2.25 Cr-1 Mo-V SCMQ4V A542 Type  D  Cl.4a CM-A106H 254

2.25 Cr-W-Nb-V STBA24J1 A213 Gr.T23
A335 Gr.P23

CM-2CW 254

5 Cr-0.5 Mo SCMV 6
STPA 25

A387 Gr.5
A335 Gr.P5

CM-5 250

9 Cr-1 Mo-Nb-V A387 Gr.91 CM-9Cb
CM-96B91
CM-95B91

254
251
251

9 Cr-W-V-Nb
12 Cr-W-V-Nb

A213 Gr.T92
A335 Gr.P92
A213 Gr.T122

CR-12S 254



 241 

MAG TIG

MG-S50 106 TG-S50 111 G-80/US-36
MF-38/US-36
G-80/US-49
MF-38/US-49
MF-38/US-40

276
277
276
277
286

MG-S56 260 TG-S56
TG-S63S

266
266

MF-27/US-56B
PF-200/US-56B
MF-29AX/US-63S

278
278
286

MG-M
MG-SM

260
260

TG-SM 266 G-80/US-49
MF-38/US-49
MF-38/US-40

276
277
286

DW-81B2C
DW-81B2
MG-1CM
MG-S1CM
MG-T1CM

258
258
260
260
262

TG-S1CM
TG-S1CML

266
266

G-80/US-511
MF-29A/US-511
PF-200/US-511N

279
279
280

DW-91B3C
DW-91B3
MG-2CM
MG-S2CM
MG-S2CMS
MG-T2CM

258
258
260
262
262
262

TG-S2CM
TG-S2CML

266
268

G-80/US-521
MF-29A/US-521
PF-200/US-521S

282
282
283

TG-S2CMH 268 PF-500/US-521H 286

MG-S2CW 262 TG-S2CW 268

MG-S5CM 264 TG-S5CM 268 MF-29A/US-502
PF-200S/US-502

286
286

MG-S9Cb
MG-S90B91

264
264

TG-S9Cb
TG-S90B91

270
270

PF-200S/US-9Cb
PF-200S/US-90B91

284
286

MG-S12CRS 264 TG-S12CRS 270 PF-200S/US-12CRSD 286



 242 

1  

2 CM-B83 CM-B93
X

70 100
30 60

3

325 375 1
4  

5  

6  

Mn-Mo-Ni 150 250 590 650

0 0.5 Cr-0.5 Mo 100 250 620 680

1 1.25 Cr-0.5 Mo 150 300 650 700

2.25 3 Cr-1 Mo 200 350 680 730

2.25 Cr-W-Nb-V 100 250 680 730

5 9 Cr-0.5 2 Mo 250 350 710 780

9 Cr-1 Mo-Nb-V 250 350
710 760 CM-9Cb
750 800  CM-95B91

CM-96B91
9 Cr-W-V-Nb
12 Cr-W-V-Nb

250 350 720 760



 243 

PA

PE

PF
BL-76
JIS Z 3211 E4916 AWS A5.1 E7016

SB480

Mo 490MPa

100 200
600 650

350 400 1
242

  
C Si Mn P S Mo

0.08 0.63 1.01 0.011 0.003 0.14

  

MPa MPa
J

30
500 600 26 120
440 530 28 150 620 10hr

  AC DC
 mm 2.6 3.2 4.0 5.0 6.0
 mm 300 350 400 450 450

A

55 85 90 130 130 180 180 240 250 310

/ 50 80 80 120 110 170 150 200

/ /
/NKa ABS LR a AC



 244 

PA

PE

PF
BL-96
Mn-Mo Mn-Mo-Ni
AWS A5.5 E9016-G

ASTM A302B A533B Cl.1 A508Cl.3

Mn-Mo-Ni

150 250
590 650

242

  
C Si Mn P S Ni Mo

0.06 0.50 1.23 0.005 0.004 0.40 0.58

  

MPa MPa J
620 700 26 150 620 1hr
540 620 28 160 635 26hr

  AC DC
 mm 3.2 4.0 5.0 6.0
 mm 350 400 400 450

A

90 130 130 180 180 240 240 300

/ 80 120 110 170

/ /



 245 

PA

PE

PF
CM-A76
0.5%Mo
JIS Z 3223 E4916-1M3 AWS A5.5 E7016-A1

0.5%Mo

0.5%Mo
0.5%Mo

100 200
620 680

242

  
C Si Mn P S Mo

0.08 0.53 0.79 0.009 0.002 0.49

  

MPa MPa J
550 630 26 210

620 1hr
450 410 530 21

  
500 1000hr

620 1hr 360MPa

  AC DC
 mm 2.6 3.2 4.0 5.0 6.0
 mm 300 350 400 400 400

A

55 85 90 130 140 190 190 240 240 300

50 80 80 120 110 170

/ /



 246 

PA

PE

PF
CM-B83
0.5%Cr-0.5%Mo
AWS A5.5 E8013-G

ASTM A387Gr.2 JIS SCMV1

150 250
620 680

242

  
C Si Mn P S Cr Mo

0.07 0.24 0.41 0.012 0.009 0.47 0.47

  

MPa MPa
520 590 25 620 1hr

  AC DC
 mm 2.6 3.2 4.0
 mm 300 350 400

A

40 80 80 130 130 180

/ 30 70 70 100 100 160

/ /



 247 

PA

PE

PF
CM-A96
1 1.25%Cr-0.5%Mo
JIS Z 3223 E5516-1CM AWS A5.5 E8016-B2

ASTM A387 Gr.11 Gr.12
JIS SCMV2 3

150 300
650 700

242

  
C Si Mn P S Cr Mo

0.06 0.48 0.78 0.008 0.004 1.35 0.57

  

MPa MPa J
570 650 23 210

690 1hr
450 460 520 20

  
550 1000hr

690 8hr 180MPa

  AC DC
 mm 2.6 3.2 4.0 5.0 6.0
 mm 300 350 400 400 400

A

55 85 80 120 125 175 185 235 240 300

/ 50 80 75 110 100 160

/ /
/NK ABS LR DNV GL BV



 248 

PA

PE

PF
CM-A106
2.25 Cr-1 Mo
JIS Z 3223 E6216-2C1M AWS A5.5 E9016-B3

ASTM A387 
Gr.22 JIS SCMV4

200 350
680 730

242

  
C Si Mn P S Cr Mo

0.07 0.44 0.63 0.006 0.004 2.10 1.02

  

MPa MPa
J

SR SC
630 730 20 0 120 690

1hr450 520 580 17

  
550 1000hr

720 1hr 180MPa

  AC DC
 mm 2.6 3.2 4.0 5.0 6.0
 mm 300 350 400 400 400

A

55 85 90 130 140 190 190 240 240 300

/ 50 80 75 115 100 160

/ /
/NK ABS LR DNV GL BV



 249 

PA

PE

PF
CM-A106N
2.25 Cr-1 Mo
JIS Z 3223 E6216-2C1M AWS A5.5 E9016-B3

ASTM A387 
Gr.22 JIS SCMV4

200 350
680 730

242

  
C Si Mn P S Cr Mo

0.11 0.38 0.76 0.005 0.002 2.25 1.02

  

MPa MPa
J

SR SC
510 650 26 30 120 110 690

8hr450 430 510 20

  
550 1000hr

690 27hr 130MPa

  AC DC
 mm 2.6 3.2 4.0 5.0 6.0
 mm 300 350 400 400 400

A

55 85 90 130 140 190 190 240 240 300

/ 50 80 75 115 100 160

/ / /BV



 250 

PA

PE

PF
CM-5
5 Cr-0.5 Mo
JIS Z 3223 E5516-5CM AWS A5.5 E8016-B6

ASTM A387 Gr.5 JIS SCMV6 5%Cr-
0.5%Mo

Cr Mo

250 350
710 760

242

  
C Si Mn P S Cr Mo

0.08 0.45 0.60 0.008 0.002 5.39 0.56

  

MPa MPa J
400 560 31 150 750 8hr

  
550 1000hr

750 1hr 130MPa

   AC DC
 mm 2.6 3.2 4.0 5.0 6.0
 mm 300 350 400 400 400

A

50 80 75 115 120 160 160 220 220 280

/ 50 75 70 110 90 150

/ /



 251 

PA

PE

PF

CM-95B91

CM-96B91
9%Cr-1%Mo-Nb-V
CM-95B91 AWS A5.5 E9015-B91
CM-96B91 AWS A5.5 E9016-B91

9%Cr-1%Mo

ASTM A387 Gr.91

250 350
750 800

242

  
C Si Mn P S Cu Ni

CM-95B91 0.09 0.23 0.71 0.007 0.004 0.03 0.10
CM-96B91 0.11 0.25 0.78 0.006 0.003 0.02 0.15

Co Cr Mo V Nb N Mn Ni
CM-95B91 0.42 8.40 0.99 0.21 0.06 0.03 0.81
CM-96B91 0.41 8.50 0.97 0.23 0.04 0.04 0.93

  

MPa MPa
J

20
CM-95B91 590 730 21 70 760 2hr
CM-96B91 610 750 23 44 760 2hr

  DC CM-95B91 AC CM-96B91
 mm 2.6 3.2 4.0
 mm 300 350 400

A

55 90 CM-95B91 55 85 CM-96B91   75 115 120 160

/ 50 80 70 110 90 150

/ /



 252 

JIS

AWS mm C

CM-B76

Z 3223
E4916-1M3

A5.5 E7016-A1

0.5%Mo Mo

2.6
3.2
4.0
5.0
6.0

0.07

CM-B93

 

A5.5 E8013-G

1.25%Cr-0.5%Mo 2.6
3.2
4.0
5.0

0.09

CM-B95

Z 3223
E5215-1CML

A5.5 E7015-B2L

1.25%Cr-0.5%Mo 2.6
3.2
4.0
5.0

0.02

CM-B96

Z 3223
E5516-1CM

A5.5 E8016-B2

ASTM A387 Gr.11 Gr.12 JIS 
SCMV2 3

2.6
3.2
4.0
5.0
6.0

0.07

CM-A96MB

Z 3223
E5516-1CM

A5.5 E8016-B2

ASTM A387 Gr.11 Gr.12 JIS 
SCMV2 3

2.6
3.2
4.0
5.0
6.0

0.06

CM-B98

Z 3223
E5518-1CM

A5.5 E8018-B2

1.25%Cr-0.5%Mo
2.6
3.2
4.0
5.0
6.0

0.07

CM-B105
 

A5. 5 E8015-B3L

2.25%Cr-1%Mo
2.6
3.2
4.0
5.0

0.03



 253 

Si Mn P
S Ni Cr Mo MPa MPa J

0.46  0.77

P
0.011 
S

0.004

0.53 540 620 26 200 620
1hr

0.40  0.48

P
0.014 
S

0.009

1.20  0.49 610 710 20 690
1hr

0.93  0.74

P
0.005 
S

0.004

1.20  0.52 470 580 28 78 690
1hr LR

0.46  0.77

P
0.011 
S

0.004

1.35  0.50 560 650 23 190 690
1hr

0.48  0.78

P
0.007 
S

0.003

1.35  0.57 490 590 26 200 690
1hr

LR
BV

0.73  0.78

P
0.012 
S

0.006

1.31  0.54 590 690 22 690
1hr LR

0.85 0.87

P
0.006
S

0.004

2.14 0.95 550 650 23 79 690
1hr

20



 254 

JIS

AWS mm C

CM-B108
Z 3223 E6218-2C1M

A5.5 E9018-B3

2.25%Cr-1%Mo 2.6
3.2
4.0
5.0

0.07

CM-A106H
Z 3223 E6216-2C1MV

A5.5 E9016-G

2.25%Cr-1%Mo-V
3.2
4.0
5.0

0.09

CM-2CW

 

A5.5 E9016-G

ASTM A213 Gr.T23

2.6
3.2
4.0
5.0

0.05

CR-10
 

 

9 12%Cr
2.6
3.2
4.0
5.0

0.08

CM-9Cb
 

A5.5 E9016-G

9%Cr-
1%Mo-Nb-V ASTM A387 Gr.91

2.6
3.2
4.0
5.0

0.07

CR-12S

 

A5.5 E9016-G

ASTM A213 Gr.T92 T122

2.6
3.2
4.0
5.0

0.07



 255 

Si Mn P
S Ni Cr Mo MPa MPa J

0.72  0.72

P
0.012 
S

0.007

2.23  0.97 610 720 20 690
1hr

0.28  0.87

P
0.004 
S

0.001

Cr
2.13 
V
0.39

Mo
1.03
Nb
0.02

610 710 21 18  
147

705
7hr

0.36  0.82

P
0.007 
S

0.004

Cr
2.25 
V
0.22
W
1.45

Mo
0.08
Nb
0.02

590 650 18 105 715
2hr

NK
ABS
LR

0.36 1.52

P
0.008
S

0.002

10.5

Mo
0.97
Nb
0.08
V
0.25

874 963 15 750
8hr

0.39  1.51

P
0.006 
S

0.003

0.94

Cr
8.98 
V
0.19
Nb
0.03

1.06 600 750 23 81 750
5hr

NK
ABS
LR

0.38  0.94

P
0.008 
S

0.001

Ni
0.46
Co
1.57
N
0.05

Cr
9.52
V
0.30
W
1.56

Mo
0.21
Nb
0.03
Cu
0.02

650 770 24 40 740
8hr



 256 

T
I
G

T
I
G

  

/min mm m/s

20 25 20 2

1.

MG-XXX CO2

MG-SXXX

MG-TXXX

DW-XXX
CO2 Ar CO2

2.

1 DC
2  

3
4  Ar O2 Ar 5 20%CO2

4
5mm

CO2 Ar 2 5 O2 Ar 20 25 CO2

Mn-Mo-Ni

0.5 Mo MG-M MG-SM

1 1.25 Cr-0.5 Mo DW-81B2C MG-1CM MG-T1CM
MG-S1CM DW-81B2

2.25 Cr-1 Mo DW-91B3C MG-2CM
MG-T2CM
MG-S2CM

MG-S2CMS
DW-91B3

2.25 Cr-1 Mo-V

2.25 Cr-W-Nb-V MG-S2CW

5 Cr-0.5 Mo MG-S5CM

9 Cr-1 Mo-Nb-V MG-S9Cb
MG-S90B91

9 Cr-W-V-Nb
12 Cr-W-V-Nb

MG-S12CRS



 257 

T
I
G

T
I
G

    
5  

6 242 4 6 88

TIG
1.

TG-SXXX TIG TIG Ar Ar

2.

1 DC
2  

3  1.25%Cr

4  

5 242 4 6

/min m/s

10 15 1

Ar 5 20 CO2 Ar 20 100 CO2 Ar

TIG

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

MG-SM MG-SM TG-SM

MG-S1CM MG-S1CM MG-T1CM MG-T1CM TG-S1CM
TG-S1CML

MG-S2CM MG-S2CM
MG-S2CMS MG-T2CM MG-T2CM TG-S2CM

TG-S2CML

TG-S2CMH

MG-S2CW TG-S2CW

MG-S5CM TG-S5CM

MG-S9Cb
MG-S90B91

TG-S9Cb
TG-S90B91

MG-S12CRS TG-S12CRS



 258 

/
JIS

AWS mm C

DW-81B2C
 

A5.29 E81T1-B2C

1 1.25%Cr-0.5Mo 100 CO2

1.2 0.05

DW-81B2
 

A5.29 E81T1-B2M

1 1.25%Cr-0.5Mo Ar CO2

1.2 0.06

DW-91B3C
 

A5.29 E91T1-B3C

2.25 Cr-1Mo 100%CO2
1.2 0.07

DW-91B3
 

A5.29 E91T1-B3M

2.25 Cr-1Mo Ar CO2
1.2 0.06



 259 

Si Mn P
S Cr Mo MPa MPa J

0.22  0.99

P
0.007 
S

0.004

1.13  0.46 530 610 25 70 690
1hr CO2

0.30  1.05

P
0.008 
S

0.006

1.24  0.46 560 640 25 45 690
1hr

Ar
20 CO2

0.25  1.10

P
0.008 
S

0.004

2.20  0.97 600 680 21 75 690
1hr CO2

0.30  1.10

P
0.006 
S

0.007

2.23  0.95 590 670 20 90 690
1hr

Ar
20 CO2



 260 

/
JIS

AWS mm C

MG-M

Z 3317
G 49C-3M3T

A5.28 ER80S-G

CO2 0.5%Mo 1.2
1.6 0.07

MG-1CM

Z 3317
G 55C-1CMT1

A5.28 ER80S-G

CO2 1 1.25%Cr-0.5%Mo 1.2
1.6 0.07

MG-2CM

Z 3317
G 62C-2C1MT1

A5.28 ER90S-G

CO2 2.25%Cr-1%Mo 1.2
1.6 0.10

MG-S56

 

A5.28 ER80S-G

Ar
5 20

CO2

Mn-Mo Mn-Mo-Ni
1.2 0.06

MG-SM

Z 3317
G 52A-1M3

A5.28 ER80S-G

Ar
2 5

O2

Ar
5 20

CO2

0.5%Mo 0.9
1.0
1.2

0.07

MG-S1CM

Z 3317
G 55A-1CM3

A5.28 ER80S-G

Ar
2 5

O2

Ar
5 20

CO2

1 1.25%Cr-0.5%Mo

0.8
0.9
1.0
1.2
1.4
1.6

0.07



 261 

Si Mn P
S Ni Cr Mo MPa MPa J

0.46  0.98

P
0.010
S

0.009

0.49 530 640 24 69 620
1hr

0.56  1.06

P
0.011
S

0.010

1.32  0.57 510 630 21 88 690
1hr

NK 
ABS 
LR 
BV

0.32  1.22

P
0.010
S

0.008

2.30  1.01 580 690 21 78 700
1hr

ABS 
LR 
NK

0.40  1.19

P
0.007
S

0.006

0.84 0.35 500 590 27 40
69

620
40hr

Ar
20
CO2

0.32  0.76

P
0.008
S

0.005

0.54

520 610 23 98
Ar
20
CO2

LR 
ABS

480 580 26 160 620
1hr

0.34  0.74

P
0.008
S

0.005

1.23  0.52

570 680 20 69 620
1hr

Ar
20
CO2

NK 
LR 

ABS 
BV

420 540 26 170 650
10hr



 262 

JIS

AWS mm C

MG-T1CM

Z 3317
G 55A-1CM3

A5.28 ER80S-G

Ar
2 5

O2

Ar
20 100

CO2

1 1.25%Cr-0.5%Mo 1.2
1.6 0.06

MG-S2CM

Z 3317
G 62A-2C1M3

A5.28 ER90S-G

Ar
2 5

O2

Ar
5 20

CO2

2.25%Cr-1%Mo

0.9
1.0
1.2
1.4
1.6

0.05

MG-S2CMS

Z 3317
G 62A-2C1M2

A5.28 ER90S-G

Ar
2 5

O2

Ar
10 20

CO2

2.25%Cr-1%Mo

1.2 0.12

MG-T2CM

Z 3317
G 62A-2C1M3

A5.28 ER90S-G

Ar
2 5

O2

Ar
20 100

CO2

2.25%Cr-1%Mo 1.2
1.6 0.12

MG-S2CW

Z 3317
G 57A-2CMWV-Ni

A5.28 ER90S-G

Ar
2 5

O2

Ar
5 20

CO2

2.25%Cr-W-Nb-V
1.0
1.2 0.05



 263 

Si Mn P
S Ni Cr Mo MPa MPa J

0.39  0.65

P
0.009 
S

0.008

1.24  0.53 440 570 23 49 690
1hr CO2

NK 
ABS 
LR

0.45  0.68

P
0.008 
S

0.006

1.27  0.54 460 580 25 140 690
1hr

Ar
40
CO2

0.34  0.76

P
0.007 
S

0.005

2.29  0.98

550 670 24 110 680
1hr Ar

20
CO2

LR 
NK

430 570 28 140 690
15hr

0.25  0.65

P
0.006 
S

0.005

2.26  1.01

600 720 21 20
120

670
1hr Ar

15
CO2

410 560 28 20
130

690
25hr

0.36  0.65

P
0.010 
S

0.009

2.14  0.94 510 660 21 98 690
1hr CO2

0.43  0.75

P
0.008 
S

0.008

2.31  0.99 550 680 21 120 690
1hr

Ar
40
CO2

0.33  1.02

P
0.005 
S

0.004

0.47

Cr
2.23 
V
0.24 
W
1.96

Mo
0.10
Nb
0.04

660 730 20 38 715
2hr

Ar
20
CO2

LR
NK



 264 

JIS

AWS mm C

MG-S5CM
 

A5.28 ER80S-B6

Ar
2 5

O2

Ar
5 20

CO2

5%Cr-0.5%Mo

1.2 0.08

MG-S9Cb

Z 3317
G 62A-9C1MV2

A5.28 ER90S-G

Ar
2 5

O2

Ar
5
CO2

9%Cr-1%Mo-Nb-V Cr
1.0
1.2 0.08

MG-S90B91

Z 3317
G 62A-9C1MV

A5.28 ER90S-B9

Ar
2 5

O2

Ar
5
CO2

9%Cr-1%Mo-Nb-V Cr

1.2 0.12

MG-S12CRS

Z 3317
G 62A-10CMWV-Co1

A5.28 ER90S-G

Ar
2 5

O2

Ar
5 20

CO2

ASTM A213 Gr.T92 T122
Cr

1.2 0.04



 265 

Si Mn P
S Ni Cr Mo MPa MPa J

0.29  0.56

P
0.011
S

0.007

5.46 0.53 480 640 27 78 700
2hr

Ar  
2
O2

0.27  1.29

P
0.007 
S

0.006

0.38

Cr
8.86 
V
0.19

Mo
0.98
Nb
0.03

570 700 25 98 740
8hr

Ar
5
CO2

ABS 
LR 
NK

0.23  0.63

P
0.004 
S

0.005

Ni
0.15
Co
0.41
N
0.04

Cr
8.38
V
0.18

Mo
0.98
Nb
0.06

590 730 23 30
20

760
2hr

Ar
5
CO2

0.48  1.15

P
0.004 
S

0.004

Ni
0.52
Co
1.59
N
0.04

Cr
10.09 
V
0.32 
W
1.64

Mo
0.42
Nb
0.04
Cu
0.18

620 750 23 47 740
8hr

Ar
20
CO2



 266 

T
I
G

T
I
G

  

TIG
JIS

AWS mm C

TG-S56

Z 3316
W 55 P 2 N1M3

A5.28 ER80S-G

Ar Mn-Mo Mn-Mo-Ni

1.2
1.6
2.0
2.4

0.05

TG-S63S

Z 3316
W 62 P 2 N3M2J

A5.28 ER90S-G

Ar Mn-Mo Mn-Mo-Ni

1.6
2.0
2.4
3.2

0.09

TG-SM
Z 3317 W 52-1M3

A5.28 ER80S-G
Ar 0.5%Mo

1.0
1.2
1.6
2.0
2.4
3.2

0.07

TG-S1CM

Z 3317
W 55-1CM3

A5.28 ER80S-G

Ar 1 1.25%Cr-0.5%Mo

0.8
1.2
1.6
2.0
2.4
3.2

0.06

TG-S1CML

Z 3317
W 52-1CML1

A5.28 ER80S-G

Ar
1 1.25%Cr-0.5%Mo

0.8
1.0
1.2
1.6
2.0
2.4
3.2

0.02

TG-S2CM

Z 3317
W 62-2C1M2

A5.28 ER90S-G

Ar 2.25%Cr-1%Mo

0.8
1.0
1.2
1.6
2.0
2.4
3.2

0.09
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T
I
G

T
I
G

  

Si Mn P
S Ni Cr Mo MPa MPa J

0.41  1.54

P
0.008 
S

0.006

0.66 0.52 520 590 25 12  
290

620
1hr

0.32  1.23

P
0.006 
S

0.006

1.58 0.40 570 620 23 47  
200J

620
15hr

0.44  1.02

P
0.006 
S

0.005

0.53 500 580 27 280 620
1hr ABS

0.50  0.99

P
0.007 
S

0.005

1.22  0.54 540 630 25 270 690
1hr

NK
ABS
LR

DNV GL
BV
KR

0.48  1.10

P
0.009
S

0.006

1.38  0.50 480 580 29 300 620
1hr

0.32  0.71

P
0.007 
S

0.005

2.26  1.04 610 720 22 250 690
1hr

NK
ABS
LR

DNV GL
BV
KR



 268 

JIS

AWS mm C

TG-S2CML

Z 3317
W 55-2C1ML1

A5.28 ER80S-G

Ar
2.25%Cr-1%Mo

1.0
1.2
1.6
2.0
2.4

0.03

TG-S2CMH

 

A5.28 ER90S-G

Ar
2.25%Cr-1%Mo-V

JIS SCMQ4V

1.0
1.2
1.6
2.0
2.4

0.10

TG-S2CW

Z 3317
W 52-2CMWV

A5.28 ER80S-G

Ar
2.25%Cr-W-Nb-V

0.8
1.0
1.2
1.6
2.0
2.4

0.02

TG-S5CM

Z 3317
W 55-5CM

A5.28 ER80S-B6

Ar
5%Cr-0.5%Mo

1.0
1.2
1.6
2.0
2.4
3.2

0.08

T
I
G

T
I
G
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T
I
G

T
I
G

  

Si Mn P
S Cr Mo MPa MPa J

0.49  1.09

P
0.009
S

0.007

2.22  1.01 520 630 25 250 690
1hr

0.14  0.42

P
0.005
S

0.008

Cr
2.30 
V
0.28

Mo
1.04
Nb
0.03

620 730 20 18
300

705
7hr

0.42  0.48

P
0.004 
S

0.003

Cr
2.27 
V
0.32 
W
1.20

Mo
0.52
Nb
0.03

470 580 24 205 715
2hr

NK
ABS
LR

0.28  0.49

P
0.010 
S

0.008

5.13  0.60 480 600 24 280 750
2hr



 270 

JIS

AWS mm C

TG-S9Cb

Z 3317
W 62-9C1MV1

A5.28 ER90S-G

Ar
9%Cr-1%Mo-Nb-V Cr

0.8
1.0
1.2
1.6
2.0
2.4
3.2

0.07

TG-S90B91

Z 3317
W 62-9C1MV

A5.28 ER90S-B9

Ar
9%Cr-1%Mo-Nb-V Cr

1.0
1.2
1.6
2.0
2.4
3.2

0.10

TG-S12CRS

Z 3317
W 62-10CMWV-Co

A5.28 ER90S-G

Ar
ASTM A213 Gr.T92 T122

Cr
1.0
2.0
2.4

0.07
T
I
G

T
I
G
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T
I
G

T
I
G

  

Si Mn P
S Ni Cr Mo MPa MPa J

0.16  0.99

P
0.007
S

0.006

0.68

Cr
8.97
V
0.18

Mo
0.90
Nb
0.04

700 780 22 240 740
8hr

NK
ABS
LR

0.29  0.72

P
0.004
S

0.005

Ni
0.15
Co
0.41 
N
0.03

Cr
8.36
V
0.18

Mo
0.97
Nb
0.06

620 750 25 150
20

760
2hr

0.36  0.74

P
0.004
S

0.003

Ni
0.51
Co
1.01
N
0.04

Cr
9.92
V
0.21
W
1.45

Mo
0.35
Nb
0.04
Cu
0.01

690 790 21 44 740
8hr
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1.

1

JIS

MF-38
Z 3352 
SFCS1

X

75 m 850 m
20 200

0 m 850 m
20 D

212 m 1.40mm
12 65

MF-27
Z 3352 
SFCS1

MF-27X

0 m 300 m
48 D

G-80
Z 3352 
SFCS1 100mm

75 m 850 m
20 200

75 m 500 m
32 200

MF-29
Z 3352
SFZ 1

G-80

150mm

75 m 500 m
32 200

0 m 300 m
48 D

MF-29A
Z 3352 
SFCS1

150mm
0 m 300 m

48 D

MF-29AX
Z 3352 
SFCS1

MF-29A P
0 m 300 m

48 D

PF-200
Z 3352 
SACG1

300 m 1.70mm
10 48

PF-200S
Z 3352 
SACG1

Cr 300 m 1.70mm
10 48

PF-500
Z 3352 
SACG1

US-521H 300 m 1.70mm
10 48
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2

JIS mmC Si Mn Ni Cr Mo

US-36
Z 3351 
YS-S6

0.12  0.03  1.95

2.4
3.2
4.0
4.8

MF-38 
G-80

US-49
Z 3351 
YS-M4

0.10  0.02  1.58 0.53

1.6
2.0
2.4
3.2
4.0
4.8
6.4

MF-38 
G-80

US-40
Z 3351 
YS-M5

0.14  0.02  1.78 0.52

2.4
3.2
4.0
4.8
6.4

MF-38

US-56B
Z 3351 
YS-NM1

0.11  0.17  1.59  0.86 0.48
3.2
4.0
4.8

NF-27
MF-29A
PF-200

US-63S
Z 3351 
YS-NCM1

0.11  0.14  1.70  1.47  0.16  0.47

2.4
3.2
4.0
4.8

MF-29AX
PF-200

US-511
Z 3351 
YS-1CM1

0.12  0.17  0.61 1.48  0.52

1.2
1.6
2.0
2.4
3.2
4.0
4.8
6.4

G-80
MF-29
MF-29A
MF-29AX

US-511N
Z 3351 
YS-1CM1

0.09  0.30  0.90 1.48  0.52 3.2
4.0 PF-200
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JIS mmC Si Mn Ni Cr Mo

US-521
Z 3351
YS-2CM1

0.07  0.16  0.61 2.52  1.05

1.2
1.6
2.4
3.2
4.0
4.8

G-80
MF-29
MF-29A
MF-29AX

US-521S
Z 3351
YS-2CM2

0.16  0.13  0.93 2.45  1.00 3.2
4.0 PF-200

US-521H 0.16  0.21  1.19

Cr
2.13
V
0.36

Mo
0.99
Nb
0.019

2.4
3.2
4.0

PF-500

US-502
Z 3351
YS-5CM1

0.07  0.18  0.50 5.50  0.55 3.2
4.0

MF-29A 
PF-200S

US-9Cb 0.08  0.13  1.73  0.57

Cr
8.81
V
0.23

Mo
0.90
Nb
0.05

1.2
1.6
2.4
3.2
4.0

PF-200S

US-90B91 0.11  0.29  0.51

Ni
0.14
Co
0.39

Cr
8.95
V
0.19

Mo
1.00
Nb
0.06

2.4
3.2 PF-200S

US-12CRSD 0.07  0.35  0.74

Ni
0.51
Co
1.01

Cr
9.92 
V
0.21 
W
1.45

Mo
0.35
Nb
0.035
Cu
0.01

1.2
1.6
2.4

PF-200S
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2.

1  

2  150
350 200 300 1

3  X
25

35mm 30 45mm
4  

5  

6  

7  

Mn-Mo-Ni 150 250 590 650

0 0.5 Cr-0.5 Mo 100 250 620 680

1 1.25 Cr-0.5 Mo 150 300 650 700

2.25 3 Cr-1 Mo 200 350 680 730

5 9 Cr-0.5 2 Mo 250 350 710 780

9 Cr-1 Mo-Nb-V 250 350 710 760 9Cb
750 800 B91

9 Cr-W-V-Nb
12 Cr-W-V-Nb

250 350 720 760 12CRS
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G-80/
US-36

US-49
0.5%Mo

US-36 JIS Z 3183 S502-H
 AWS A5.17 F7A2-EH14 A5.17 F6P2-EH14
US-49 JIS Z 3183 S583-H
 AWS A5.23 F7A0-EG-A2 A5.23 F7P0-EG-A2

SB410 480 ASTM A516 0.5%Mo

US-36 SB450 US-49 0.5%Mo

100 200
600 650 0.5%Mo 620 680

  

C Si Mn P S Mo
 mm

US-36 0.09 0.39 1.46 0.016 0.011 SB450 25
US-49 0.07 0.40 1.32 0.015 0.012 0.46 SB480 50

  

MPa MPa

 J

20 0 20 mm

US-36
410 520 26 83 71 47

SB450 25
350 480 29 110 93 71 620 1hr

US-49
530 610 23 51 41

SB480 50
480 540 26 80 57 620 4hr

   AC

mm mm A V cm/min

50 4.8 10 508R

15

18
550

700

30

34

25

35
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MF-38/
US-36

US-49
0.5%Mo

US-36 JIS Z 3183 S502-H AWS A5.17 F7P6-EH14
US-49 JIS Z 3183 S584-H AWS A5.23 F8P6-EG-A4

SB410 480 ASTM A516 0.5%Mo

X

US-49 0.5%Mo

100 200
600 650 0.5%Mo 620 680

  

C Si Mn P S Mo
 mm

US-36 0.10 0.32 1.60 0.015 0.012 SB450 25
US-49 0.06 0.32 1.39 0.017 0.011 0.47 SB480 100

  

MPa MPa

 J

0 20   40 mm

US-36
470 550 27 120 90 67

SB450 25
410 500 30 120 92 69 625 1hr

US-49
560 620 26 98 76

SB480 100
500 570 27 98 83 625 4hr

   AC

mm mm A V cm/min

50 4.8 50

15

10 8R 18
550

700

30

34

25

35

/ 570 571
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MF-27
/US-56BPF-200

Mn-Mo Mn-Mo-Ni
JIS Z 3183 S642-MN AWS A5.23 F9P4-EG-G

ASTM A302B A533B Cl.1 A508 Cl.3

100mm

PF-200

150 250
590 650

50kJ/cm

  

C Si Mn P S Cu Ni Mo
 mm

MF-27 0.08 0.28 1.05 0.009 0.002 0.08 0.87 0.45 A533B Cl.1 150
PF-200 0.08 0.11 1.33 0.007 0.003 0.08 0.83 0.43 A533B Cl.1 25

  

MPa MPa J
mm

MF-27
480 560 30 12

180
A533B

Cl.1 150 635
26hr315 390 520 23

PF-200
490 580 28 20

210
A533B

Cl.1 25 620
11hr400 390 510 24

   AC

mm mm A V cm/min

MF-27 150 4.8 150

14

12

8R
L 650 32

55

AC-AC

15mm
2 /1

T 600 30

PF-200 25 4.0

10

25

25

L 550 31

55

T 600 32
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G-80
/US-511MF-29A

1 1.25%Cr-0.5%Mo
JIS Z 3183 S641-1CM AWS A5.23 F7PZ-EG-B2

ASTM A387 Gr.11 12
JIS SCMV2 3

G-80
MF-29A
G-80

150 300
650 700

50kJ/cm

  

C Si Mn P S Cr Mo
 mm

G-80 0.06 0.36 1.03 0.013 0.007 1.24 0.52 A387 Gr.11 50
MF-29A 0.09 0.25 0.78 0.010 0.007 1.32 0.52 A387 Gr.11 25

  

MPa MPa
J

mm0 20

G-80
400 550 26

80 120
A387
Gr.11

50 680
10hr450 350 460 20

MF-29A
440 580 26

98 140 25 650
20hr427 360 470 20

   AC

mm mm A V cm/min

G-80 50

4.0

50

6

15

8R
L 650 32

60
AC-AC

15mm
2 /1

T 600 38

MF-29A 25 25

20

20
L 500 30

T 550 32

/G-80/US-511 NK ABS LR
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PF-200 /US-511N
1 1.25%Cr-0.5%Mo
JIS Z 3183 S642-1CM AWS A5.23 F8P2-EG-B2

ASTM A387 Gr.11 12
JIS SCMV2 3

PF-200

150 300
650 700

45kJ/cm

  

C Si Mn P S Cr Mo
 mm

0.10 0.10 0.74 0.005 0.005 1.43 0.54 A387
Gr.11 25

  

MPa MPa J  mm
450 560 29 40

150
A387
Gr.11 25 690

8hr454 360 450 21

   AC

mm mm  A V cm/min

25 4.0

23

10

25
600 32 30 2 /1

/BV
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PF-200D/US-B2R
1 1.25%Cr-0.5%Mo
AWS A5.23 F8P2-EB2R-B2R

ASTM A387 Gr.11
JIS SCMV3

PF-200D

150 300
650 700

45kJ/cm

  %
C Si Mn P S Cr Mo Cu

0.14 0.10 0.86 0.004 0.004 1.47 0.56 0.12

  %

C Si Mn P S Cr Mo
 mm

0.10 0.21 0.86 0.007 0.002 1.44 0.55 A387 Gr.11 25

  

MPa MPa % J  mm

500 610 27
-29 A387

Gr.11 25 698 1hr
140

   AC

mm mm  A V cm/min

25 4.0

23

10

25
500 30 40 2 /1
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G-80
/US-521MF-29A

2.25%Cr-1%Mo
JIS Z 3183 S571-2CM AWS A5.23 F8P2-EG-B3

ASTM A387 Gr.22 JIS SCMV 4

G-80
MF-29A
G-80

200 350
680 730

40kJ/cm

  

C Si Mn P S Cr Mo
 mm

G-80 0.05 0.35 0.96 0.014 0.010 2.22 0.99 A387 Gr.22 65
MF-29A 0.09 0.17 0.79 0.011 0.009 2.38 1.02 A387 Gr.22 25

  
550 1000hr

MPa
G-80 720 6hr 130

  

MPa MPa
J

mm20 0

G-80
380 530 27

40 90
A387
Gr.22

65 720
6hr450 350 440 18

MF-29A 480 600 22 98 150 25 690
10hr

   AC

mm mm A V cm/min

G-80 65 4.0

15

68R
65

L 650 32
60

AC-AC

15mm

2 /
1

T 600 38

MF-29A 25 4.0

30

25

13

600 31 30 2 3 /
1
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PF-200 /US-521S
2.25%Cr-1%Mo
JIS Z 3183 S642-2CM AWS A5.23 F9P2-EG-B3

ASTM A387 Gr.22
JIS SCMV 4

PF-200

55J 30

150 300
680 730

45kJ/cm

  

C Si Mn P S Cr Mo
 mm

0.11 0.10 0.85 0.006 0.005 2.34 1.04 A387 Gr.22 100

  

MPa MPa
J
SR SC  mm

470 610 25
30

A387
Gr.22 100 690

8hr
150 120

450 360 460 19
40

120 88

   AC

mm mm  A V cm/min

100 4.0 100

2

25

L 550 31

47
15mm

2 /1

T 550 34

/BV
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PF-200S /US-9Cb
9%Cr-1%Mo-Nb-V
AWS A5.23 F10PZ-EG-G

ASTM A387 Gr.91

PF-200S
US-9Cb

250 350
710 760

40kJ/cm
Cr

  
C Si Mn P S Ni Cr Mo Nb V

0.06 0.12 1.58 0.008 0.007 0.55 8.31 0.88 0.03 0.21

  

MPa MPa J
580 710 22 66 740 8hr

  
600 1000hr

740 8hr 140MPa

   AC

mm mm  A V cm/min

25 4.0

23

10

25
480 32 30 2 /1



M e m o
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JIS

AWS C

MF-38/
US-40

Z 3183 S624-H1

A5.23 F8P6-EA3-A3

S B 4 1 0
SB480 ASTM A516 0.5%Mo

0.10

MF-29AX/
US-63S

Z 3183 S642-MN

A5.23 F10P2-EG-G

Mn-Mo-Ni 278 MF-27 PF-
200/US-56B

A533 TypeB/C Cl.2
0.10

PF-500/
US-521H

 

A5.23 F9P2-EG-G

JIS SCMQ4V 2.25%Cr-1%Mo-V

0.08

MF-29A/
US-502

PF-200S/
US-502

Z 3183 S502-5CM

A5.23 F7P2-EG-B6

5%Cr-0.5%Mo MF-29A
PF-200S

0.08

PF-200S/
US-90B91

 

A5.23
F9PZ-EB91-B91

9%Cr-1%Mo-Nb-V
0.09

PF-200S/
US-12CRSD

 

 

ASTM A213 Gr.T92 T122

DC
0.06
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Si Mn P
S Ni Cr Mo MPa MPa J

0.34 1.54

P
0.016 
S

0.010

0.48

570 660 24
110
20
71 MF-38

SB480
50mm

540 630 25
98
20
69

625
4hr

0.21 1.49

P
0.006 
S

0.005

1.35 0.17 0.51 640 740 26 12
120

595
3hr MF-29AX

0.10 1.16

P
0.004 
S

0.004

Cr
2.53
V
0.35

Mo
1.03
Nb
0.02

620 710 24 18
150

705
7hr PF-500

0.13

0.72

P
0.013 
S

0.008

4.94 0.52 420 570 28 170 730
1hr MF-29A

0.78

P
0.012 
S

0.008

5.25 0.55 460 590 30 170 720
1hr PF-200S

0.25 0.66

P
0.005 
S

0.005

Ni
0.12
Co
0.36
N
0.04

Cr
9.01
V
0.19

Mo
1.01
Nb
0.05

600 730 23 20
40

760
2hr PF-200S

0.24 0.88

P
0.008 
S

0.004

Ni
0.52
Co
0.98
N
0.04

Cr
9.48
V
0.20
W
1.36

Mo
0.32
Nb
0.03
Cu
0.02

650 770 21 31 745
8hr PF-200S


