
• 
• 

• TIG
• 
• 
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1.

NC

SUS304

CR
CR CR-XX CR-

XXCb

2.

1  A AC DC

2.0 2.6 3.2 4.0 5.0

NC-38,38L
36, 36L, 39, 
39L

50 75 75 95 85 120 110 160 150 200

45 65 70 90 80 115 90 140

NC
CR

25 55 50 85 70 115 95 145 135 180

20 50 45 80 65 110 85 135

CR-Cb
60 85 70 115 100 145 135 180

50 85 65 105 95 140

2

NC  150 200 30 60
CR CR-Cb  300 350 30 60
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3

150

2.5
309

3.

mm mm AG
mm

f
mm

2

G

G

2
0 1

3.2
2.6

80 110
60   80

1
1

3

G

G

3
2

4.0
3.2

110 140
90 110

1
2

5

G

G f
θ

4
2 2 75

4.0
3.2

120 140
90 110

2
2

mm A cm/min mm

3.2 105

21 3.5

17 4.0

14 4.5

4.0 135

15 6.0

8 8.0

6 10.0
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PA

PE
PC

PB
PF

NC-38
NC-38L
NC-38 JIS Z 3221 ES308-16 AWS A5.4 E308-16
NC-38L JIS Z 3221 ES308L-16 AWS A5.4 E308L-16

NC-38 18%Cr-8%Ni SUS304
NC-38L 18%Cr-8%Ni SUS304L

NC-38L NC-38

290

  
C Si Mn P S Ni Cr

NC-38 0.06 0.37 1.5 0.03 0.01 9.4 20.0
NC-38L 0.03 0.38 1.5 0.02 0.01 9.6 20.3

  

MPa MPa J
NC-38 445 582 47 74
NC-38L 416 573 46 78

  
  mm

2.0 2.6 3.2 4.0 5.0
NC-38 250 300 350 350 350 NKa ABS DNV GL
NC-38L 250 300 350 350 350 NK LR BV DNV GL

a AC
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PA

PE
PC

PB
PF

NC-39
NC-39L
NC-39 JIS Z 3221 ES309-16 AWS A5.4 E309-16
NC-39L JIS Z 3221 ES309L-16 AWS A5.4 E309L-16

NC-39  22%Cr-12%Ni SUS309S

308
NC-39L

308L

290
604

  
C Si Mn P S Ni Cr

NC-39 0.07 0.40 1.0 0.03 0.01 13.4 23.9
NC-39L 0.04 0.42 1.6 0.03 0.01 13.3 23.8

  

MPa MPa
NC-39 466 590 40
NC-39L 471 580 40

  
  mm

2.0 2.6 3.2 4.0 5.0
NC-39 250 300 350 350 350 NKa ABS LR DNV GL BV CCS
NC-39L 250 300 350 350 350 NK ABS DNV GL BV LR

a AC
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PA

PE
PC

PB
PF

NC-39MoL
JIS Z 3221 ES309LMo-16
AWS A5.4 E309LMo-16

316 316L

292
604

  
C Si Mn P S Ni Cr Mo

0.03 0.51 1.3 0.02 0.01 12.9 23.5 2.1

  

MPa MPa
450 630 33

  
  mm

2.6 3.2 4.0 5.0
NC-39MoL 300 350 350 350 NK ABS
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PA

PE
PC

PB
PF

NC-36
NC-36L
NC-36 JIS Z 3221 ES316-16 AWS A5.4 E316-16
NC-36L JIS Z 3221 ES316L-16 AWS A5.4 E316L-16

NC-36 18%Cr-12%Ni-2%Mo SUS316
NC-36L 18%Cr-12%Ni-2%Mo SUS316L

NC-38 NC-36
NC-36 NC-36L

290

  
C Si Mn P S Ni Cr Mo

NC-36 0.04 0.35 1.5 0.03 0.01 12.0 19.2 2.2
NC-36L 0.03 0.36 1.5 0.03 0.01 12.0 19.4 2.2

  

MPa MPa J

NC-36 460 578 41 80
NC-36L 442 567 41 83

  
  mm

2.0 2.6 3.2 4.0 5.0
NC-36 250 300 350 350 350 NK
NC-36L 250 300 350 350 350 NKa ABS LR DNV GL BV

a AC

ASME CASE 1592

600

500

400

300

200

100 200 300 400 500 600

M
P

a

NC-36
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PA

PE
PC

PB
PF

NC-37
NC-37L
NC-37 JIS Z 3221 ES347-16 AWS A5.4 E347-16
NC-37L JIS Z 3221 ES347L-16 AWS A5.4 E347-16

18%Cr-8%Ni-Nb SUS347 18%Cr-8%Ni-Ti
SUS321

Nb
NC-37L NC-37

290

  
C Si Mn P S Ni Cr Nb

NC-37 0.06 0.55 1.5 0.02 0.01 10.1 19.6 0.67
NC-37L 0.03 0.56 2.0 0.03 0.01 9.6 18.5 0.55

  

MPa MPa

600

500

400

300

200

100

60

50

40

30

20

10

100 200 300 400 500 600 700

M
P
a

NC-37

NC-37 470 670 33
NC-37L 420 600 40

  
  mm

2.6 3.2 4.0 5.0
NC-37 250 300 350 350
NC-37L 300 350 350 350
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PA

PE
PC

PB
PF

NC-38LT
NC-36LT
NC-38LT JIS Z 3221 ES308L-16 AWS A5.4 E308L-16
NC-36LT JIS Z 3221 ES316L-16 AWS A5.4 E316L-16

NC-38LT 18%Cr-8%Ni SUS304
NC-36LT  18%Cr-12%Ni-2%Mo SUS316

NC-38L NC-36L

290

  
C Si Mn P S Ni Cr Mo

NC-38LT 0.03 0.46 2.2 0.02 0.01 10.3 18.8
NC-36LT 0.03 0.59 2.0 0.03 0.01 13.1 18.0 2.2

  

MPa MPa

120

100

80

60

40

20

0 196 100 0

NC-38LT

10 10
mm

NC-36LT

NC-38LT 370 540 51
NC-36LT 390 530 37

  
  mm

2.6 3.2 4.0 5.0
NC-38LT 300 350 350 350 NKa ABS LR DNV GL BV
NC-36LT 300 350 350 350

a AC
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PA

PE
PC

PB
PF

CR-40
CR-40Cb
CR-40 JIS Z 3221 ES410-16 AWS A5.4 E410-16
CR-40Cb JIS Z 3221 ES409Nb-16 AWS A5.4 E409Nb-16

CR-40 13%Cr SUS420J1 J2
CR-40Cb 13%Cr

CR-40
CR-40Cb

  
C Si Mn P S Cr Nb

CR-40 0.06 0.47 0.30 0.02 0.01 12.8
CR-40Cb 0.09 0.40 0.36 0.02 0.01 12.9 0.81

CR-40 200 400 700 760
CR-40Cb 100 250 600 760

  

MPa MPa

900

800

700

600

500

400

300

200

100

0 600A.W. 700

M
P
a

800 900

70

60

50

40

30

20

10

0

CR-40
CR-40Cb

CR-40 550 690 18
760 1hr
315

CR-40Cb 270 500 31
760 2hr
595

  
  mm

3.2 4.0 5.0
CR-40 350 400 400 
CR-40Cb 350 400 400 
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PA

PE
PC

PB
PF

CR-43Cb
CR-43CbS
CR-43Cb JIS Z 3221 ES430Nb-16 AWS A5.4 E430Nb-16
CR-43CbS JIS   AWS  

CR-43Cb 17%Cr SUS430
CR-43CbS 13%Cr

CR-43Cb

CR-43CbS CR-43Cb

  
C Si Mn P S Cr Nb

CR-43Cb 0.09 0.35 0.35 0.02 0.01 17.2 0.72
CR-43CbS 0.06 0.35 0.32 0.02 0.01 15.5 0.98

CR-43Cb 100 250
600 820

CR-43CbS 100 200

  
770 2hr 595

MPa MPa J
CR-43Cb 290 520 30 75
CR-43CbS 300 600 23

  
  mm

3.2 4.0 5.0
CR-43Cb 350 400 400
CR-43CbS 350 400 400
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JIS

AWS mm C Si

NC-38H
Z 3221 ES308H-16

A5.4 E308H-16

SUS304H

600

2.6
3.2
4.0
5.0

0.06 0.45

NC-316MF
 

 

316L
Mn P S

2.6
3.2
4.0
5.0

0.03 0.31

NC-317L
Z 3221 ES317L-16

A5.4 E317L-16

19%Cr-13%Ni -3%Mo
S U S 3 1 7 L

18%Cr-12%Ni-2%Mo-N
SUS316LN

2.6
3.2
4.0
5.0

0.03 0.50

NC-318
Z 3221 ES318-16

A5.4 E318-16

18%Cr-12%Ni-2%Mo-Nb
Ti Mo

Nb

2.6
3.2
4.0
5.0

0.03 0.52

NC-30
Z 3221 ES310-16

A5.4 E310-16

SUS310S 25%Cr-20%Ni 2.6
3.2
4.0
5.0

0.12 0.38
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Mn P S Ni Cr MPa MPa J

2.0 0.02 0.01 9.5 19.5 403 572 45 79

5.09 0.01 0.01 17.06 17.79 Mo
2.80 370 520 42

196
83

257
70

1.17 0.027 0.004 13.28 19.11 Mo
3.50 440 600 39

1.64 0.022 0.004 12.02 19.10

Mo
2.10
Nb
0.52

430 590 41
Strauss

650 2hr AC

2.3 0.01 0.01 20.4 26.7 410 600 39
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JIS

AWS mm C Si

NC-32
Z 3221 ES312-16

A5.4 E312-16

29%Cr-9%Ni
Cr

NC-39
Ni

3.2
4.0
5.0

0.13 0.62

NC-2209 Z 3221 ES2209-16

A5.4 E2209-16

SUS329J3L S31803
S32205

1 1

2.6
3.2
4.0
5.0

0.03 0.47

NC-2594

Z 3221
ES329J4L-16

A5.4 E2594-16

SUS329J4L S32750 25Cr
NC-2209

Cr Mo N

2.6
3.2
4.0
5.0

0.03 0.55

/NC-2594 DNV GL
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Mn P S Ni Cr MPa MPa J

1.2 0.01 0.01 9.6 28.2 620 790 23

1.1 0.02 0.01 9.0 23.2

Mo
3.2
N
0.17

667 845 29 50
72

0.7 0.02 0.01 9.3 25.4

Mo
3.9
N
0.24

750 935 28 50
40
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/
DW

1.
 

140

120

100

80

60

40

20

0
0 100 200

4.0m
m

MI
G

1.6
mmDW

1.
6m

m

DW

1.
2m

m

DW

0.
9m

m

/m
in

300 400

40

36

32

28

24

20
100 150 200 250 300 350 400

DW 0.9mm
(CO2)

DW 1.6mm
(CO2)

DW 1.2mm
(CO2)

MIG 1.2mm
(Ar+2%O2)

1

2

1  
2 4

90%

2  MIG

3  
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2.

1
DC DC +

2
100%CO2 Ar 20 50%CO2

20 25L/min
3

0.9mm 15mm 1.2 1.6mm 15 20mm
Ar CO2 CO2

4
1m/s

5

6
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3.

1
1.2mm 2mm

P 3 4mm FB-B3

3 4mm

2
30 70cm/min

309
200A 40cm/min

1.2mm

mm mm mm A cm/min

1.2
2 0.5 120 140 40 50
3 0.5 150 200 35 55
4 0 1.5 180 250 25 50

1.2
12

1 2

60  90

0 2
180 250 20 60

1.6 200 300 20 60

1.2 12

70 80

1
3 4 180 200 18 30 FB-B3

1.2

12
3

70

0 1

140 180 10 15

DW-308LP

20
1

70

3 4
DW-316LP
FB-B3

1.2 25

60 70

3 4 150 180 6 15
DW-308LP
FB-B3
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3
309 309MoL

1.2mm 200A 20 40cm/min 1.6mm 200 250A
20 30cm/min

30

20

10

0

40

30

20

10

0
200 200 250 300150

40cm/min

1.2mm

40cm/min

30cm/min

20cm/min

30cm/min

20cm/min 

1.6mm

3

4
0.9mm

0.9mm

mm

m
m m

m

1.0 80A-25V-80cm/min 80A-25V-80cm/min

1.5 100A-26V-80cm/min 100A-26V-80cm/min 100A-26V-80cm/min 100A-26V-80cm/min

2.0 100A-26V-60cm/min 100A-26V-60cm/min 100A-26V-60cm/min 100A-26V-60cm/min
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PA

PC

PB

DW-308
JIS Z 3323 TS308-FB0
AWS A5.22 E308T0-1 A5.22 E308T0-4

18%Cr-8%Ni SUS304

304 307

  CO2

C Si Mn P S Ni Cr
0.05 0.6 1.5 0.02 0.01 9.7 19.7

  

MPa MPa J
390 570 41 39

  
 mm

0.8 0.9 1.2 1.6 CO2 Ar CO2

NK ABS
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PA

PC

PB PA

PE
PC

PB
PF

DW-308L DW-308LP

DW-308L
DW-308LP
DW-308L JIS Z 3323 TS308L-FB0
 AWS A5.22 E308LT0-1 A5.22 E308LT0-4
DW-308LP JIS Z 3323 TS308L-FB1
 AWS A5.22 E308LT1-1 A5.22 E308LT1-4

DW-308L 18%Cr-8%Ni SUS304L
DW-308LP 18%Cr-8%Ni SUS304 SUS304L

308L 308LP
308LP

304 307

 CO2

C Si Mn P S Ni Cr
DW-308L 0.03 0.6 1.5 0.02 0.01 10.0 19.5
DW-308LP 0.02 0.8 1.1 0.02 0.01 9.9 20.3

  

MPa MPa J
DW-308L 370 550 38 41
DW-308LP 420 630 35 71

  
 mm

0.8 0.9 1.2 1.6 CO2 Ar CO2

DW-308L NK ABS LR DNV GL DNV GL
DW-308LP NK ABS LR DNV GL BV KR
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PA

PE
PC

PB
PF

DW-308LC
AWS A5.22 E308LT1-1 A5.22 E308LT1-4

18%Cr-8%Ni (AISl304L SUS304L 18%Cr-8%Ni
(AISl304 SUS304

304 307

  CO2

C Si Mn P S Ni Cr
0.02 0.6 1.3 0.02 0.01 9.7 19.5 

  

MPa MPa J
419 622 37 50

  
 mm

1.2
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PA

PC

PB

DW-309
JIS Z 3323 TS309-FB0
AWS A5.22 E309T0-1 A5.22 E309T0-4

308

304 307

  CO2

C Si Mn P S Ni Cr
0.03 0.7 1.2 0.02 0.01 12.3 24.0

  

MPa MPa J
450 590 33 33

  
 mm

1.2 1.6 CO2 Ar CO2

LR
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PA

PC

PB

DW-309L
JIS Z 3323 TS309L-FB0
AWS A5.22 E309LT0-1 A5.22 E309LT0-4

308

304 307

  CO2

C Si Mn P S Ni Cr
0.03 0.6 1.2 0.02 0.01 12.4 23.8

  

MPa MPa J
450 580 33 34

  
 mm

0.8 0.9 1.2 1.6 CO2 Ar CO2

NK ABS LR DNV GL BV LR
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PA

PE
PC

PB
PF

DW-309LC
AWS A5.22 E309LT1-1 A5.22 E309LT1-4

308

304 307

  CO2

C Si Mn P S Ni Cr
0.02 0.7 1.2 0.02 0.01 12.5 23.6

  

MPa MPa J
416 544 37 39

  
 mm

1.2
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PA

PE
PC

PB
PF

DW-309LP
JIS Z 3323 TS309L-FB1
AWS A5.22 E309LT1-1 A5.22 E309LT1-4

308

304 307

  CO2

C Si Mn P S Ni Cr
0.02 0.8 0.8 0.02 0.01 12.4 23.2

  

MPa MPa J
430 570 38 40

  
 mm

0.9 1.2 1.6 CO2 Ar CO2

ABS NK LR DNV GL BV KR CCS ABS LR DNV GL
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PA

PC

PB

DW-316
DW-316L
DW-316 JIS Z 3323 TS316-FB0
 AWS A5.22 E316T0-1 A5.22 E316T0-4
DW-316L JIS Z 3323 TS316L-FB0
 AWS A5.22 E316LT0-1 A5.22 E316LT0-4

DW-316 18%Cr-12%Ni-2%Mo SUS316
DW-316L 18%Cr-12%Ni-2%Mo SUS316L

304 307

 CO2

 C Si Mn P S Ni Cr Mo
DW-316 0.04 0.60 1.2 0.02 0.01 11.6 18.7 2.3
DW-316L 0.02 0.60 1.3 0.02 0.01 12.0 18.9 2.5

  
 

MPa MPa J
DW-316 390 555 41 42
DW-316L 380 540 40 44

  
 mm

0.9 1.2 1.6 CO2 Ar CO2

DW-316
DW-316L NK ABS LR DNV GL BV LR DNV GL



 316 

PA

PE
PC

PB
PF

DW-316LC
AWS A5.22 E316LT1-1 A5.22 E316LT1-4 

18%Cr-12%Ni-2%Mo (AISl316L SUS316L 18%Cr-
12%Ni-2%Mo (AISl316 SUS316

304 307

  CO2

C Si Mn P S Ni Cr Mo
0.02 0.6 1.2 0.02 0.01 11.8 18.2 2.3

  

MPa MPa
400 544 43

  
 mm

1.2
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PA

PE
PC

PB
PF

DW-316LP
JIS Z 3323 TS316L-FB1
AWS A5.22 E316LT1-1 A5.22 E316LT1-4

18%Cr-12%Ni-2%Mo SUS316 SUS316L

304 307

  CO2

C Si Mn P S Ni Cr Mo
0.02 0.8 1.3 0.02 0.01 12.3 18.1 2.8

  

MPa MPa J
370 540 40 54

  
 mm

1.2 CO2 Ar CO2

NK DNV GL BV KR LR DNV GL



 318 

PA

PC

PB PA

PE
PC

PB
PF

DW-309MoL DW-309MoLP

DW-309MoL
DW-309MoLP
DW-309MoL JIS Z 3323 TS309LMo-FB0
 AWS A5.22 E309LMoT0-1 A5.22 E309LMoT0-4
DW-309MoLP JIS Z 3323 TS309LMo-FB1
 AWS A5.22 E309LMoT1-1 A5.22 E309LMoT1-4

316

304 307

 CO2

C Si Mn P S Ni Cr Mo
DW-309MoL 0.03 0.7 1.4 0.02 0.01 12.3 23.2 2.4
DW-309MoLP 0.03 0.4 0.6 0.02 0.01 12.4 22.3 2.3

  

MPa MPa J
DW-309MoL 540 720 27 29
DW-309MoLP 540 699 29 50

  
 mm

0.9 1.2 1.6 CO2 Ar CO2

DW-309MoL NK ABS LR DNV GL BV DNV GL
DW-309MoLP NK



M e m o



 320 

/
JIS

AWS mm

DW-308H

Z 3323
TS308H-BiF-FB0

A5.22  E308HT1-1
E308HT1-4

SUS304H 18%Cr-8%Ni
1.2
1.6

DW-308LH

Z 3323
TS308L-BiF-FB0

A5.22  E308LT1-1
E308LT1-4

SUS304L 18%Cr-8%Ni
1.2
1.6

DW-309LH

Z 3323
TS309L-BiF-FB0

A5.22  E309LT1-1
E309LT1-4

1.2
1.6

DW-316H

Z 3323
TS316H-BiF-FB0

A5.22  E316T1-1
E316T1-4

SUS316 18%Cr-12%Ni-2%Mo
1.2
1.6

DW-308N2

Z 3323
TS308N2-FB0

 

SUS304N2 18%Cr-8%Ni-N
1.2
1.6

1 CO2 



 321 

C Si Mn P S Ni Cr MPa MPa J

0.05 0.5 1.2 0.02 0.01 9.6 19.0 Bi
0.0005 370 560 45 71

0.03 0.4 1.3 0.02 0.01 10.2 18.7 Bi
0.0005

360

340

540

510

50

59

76

89

0.03 0.4 1.2 0.02 0.01 12.6 23.1 Bi
0.0005 440 580 38 40

0.05 0.4 1.1 0.02 0.01 11.6 18.2

Mo
2.4
Bi
0.0005

390 570 45 68

0.07 0.7 1.8 0.02 0.01 8.1 23.6 N
0.13 520 710 29 39

1090 30min. WQ



 322 

JIS

AWS mm

DW-308LTP

Z 3323 TS308L-FB1

A5.22  E308LT1-1
E308LT1-4

18%Cr-8%Ni
1.2

DW-347

Z 3323 TS347-FB0

A5.22  E347T0-1
E347T0-4

SUS347 SUS321 1.2
1.6

DW-317L

Z 3323 TS317L-FB0

A5.22  E317LT0-1
E317LT0-4

SUS316LN SUS317L 1.2
1.6

DW-317LP

Z 3323 TS317L-FB1

A5.22  E317LT1-1
E317LT1-4

SUS316LN SUS317L
1.2

DW-310

Z 3323 TS310-FB0

A5.22  E310T0-1
E310T0-4

SUS310S 25%Cr-20%Ni

150A
1.2

DW-316LT

Z 3323 TS316L-FB0

A5.22  E316LT1-1
E316LT1-4

18%Cr-12%Ni-2%Mo

1.2

1 CO2

2 / DW-317L NK LR DNV GL BV CO2

DW-316LT NK ABS LR DNV GL BV KR CO2



 323 

C Si Mn P S Ni Cr MPa MPa J

0.03 0.6 1.3 0.02 0.01 9.6 20.1 410 630 34 196
44

0.02 0.3 1.5 0.02 0.01 10.5 18.6 Nb
0.6 390 550 41 49

0.03 0.4 1.0 0.02 0.01 12.8 18.9 Mo
3.1 380 590 37 43

0.03 0.6 1.3 0.02 0.01 13.8 18.6 Mo
3.3 390 600 36 41

0.18 0.4 2.0 0.02 0.01 20.6 25.3 430 610 39 70

0.02 0.4 1.2 0.02 0.01 12.0 17.4 Mo
2.2 405 537 40 196  

40



 324 

JIS

AWS mm

DW-2209
Z 3323 TS2209-FB1

A5.22 E2209T1-1
E2209T1-4

SUS329J3L S31803 S32205
1 1

1.2

DW-2307

 

A5.22 E2307T1-1
E2307T1-4

S32304 S32101 S82122
1.2

DW-2594

Z 3323
TS329J4L-FB1

A5.22 E2594T1-1
E2594T1-4

SUS329J4L S32750 25Cr
DW-2209

1.2

DW-329AP

 

A5.22 E2209T1-1
E2209T1-4

SUS329J3L,S31803, 
S32205

1 1,
1.2 

DW-410NiMo

 

A5.22 E410NiMoT1-1
E410NiMoT1-4

13%Cr-4%Ni 1.2
1.6 

DW-410Cb

Z 3323
TS409Nb-FC0

A5.22 E409NbT0-1

SUS403 410 410S SUS405 410L
13%Cr 1.2

1.6

DW-430CbS

Z 3323
TS430Nb-FC0

A5.22 E430NbT0-1

13%Cr SUS405 410L
13%Cr 1.2

1.6

1 CO2

2 / DW-2209 LR Ar CO2

DW-2594 NK ABS LR DNV GL BV CO2



 325 

C Si Mn P S Ni Cr MPa MPa J

0.03 0.5 0.7 0.02 0.01 9.4 23.0

Mo
3.3
N
0.14

630 815 28 40
60

0.03 0.5 1.2 0.02 0.01 8.0 23.8 0.13 572 748 29 52

0.03 0.5 1.2 0.02 0.01 9.5 25.5

Mo
3.8
N
0.22

714 896 28 40
38

0.027 0.58 0.78 0.019 0.008 9.42 23.34 

Mo
3.42
N
0.14

850 910 19 20
45 

0.019 0.29 0.36 0.029 0.003 4.18 11.16 Mo
0.56

850 910 19 20
46

0.05 0.5 0.7 0.03 0.01 0.1 12.6 Nb
0.6

1
280

1
520

1
29

1
45

2 U

0.02 0.5 0.5 0.02 0.01 0.1 17.3 Nb
0.8

2
350

2
630

2
25

1 745 1hr 315
2 770 2hr 600



 326 

JIS

AWS mm

MX-A430M
 

 

SUS430 SUH409 SUS410L 13 17%Cr
1.2
1.4

MX-A308L

Z 3323
TS308L-MM0

 

18%Cr-8%Ni SUS304 18%Cr-
8%Ni SUS304L 1.2

1.6

MX-A309L

Z 3323
TS309L-MM0

 

308 1.2
1.6

MX-A316L

Z 3323
TS316L-MM0

 

18%Cr-12%Ni-2%Mo SUS316
18%Cr-12%Ni-2%Mo SUS316L 1.2

1.6

1 Ar 20 CO2
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C Si Mn P S Ni Cr MPa MPa J

0.05 0.4 0.1 0.01 0.02 0.1 17.0 Nb
0.7 390 540 24

0.027 0.58 1.57 0.021 0.007 10.01 19.89 Bi
0.001 370 560 45

0
96

196
53

0.027 0.59 1.52 0.022 0.006 12.61 24.21 460 600 35 70

0.025 0.59 1.55 0.02 0.008 11.81 19.21 Mo
2.23 390 570 41 78



 328 

/
DW-T

DW 0.9 1.2mm 1.5mm

1.
 40

36

32

28

24

20

16
0 50 100 150 200 250 300

DW-T 1.2mm

0.9mm

1.2mm

1 CO2

1  80 240A

DW 1.2mm
2mm

DW-T

2  

3 3 6mm
6.0

5.0

4.0

3.0

2.0

1.0

0.0
0 10 20

cm/min

m
m

30 40 50 60 70 80 90 100

CO2

160A
130A
100A

2

2.

1  DW-T DW 20%

2 130A CO2

3  305 306
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DW-T308L
PA

PC

PB

DW-T309L
DW-T316L

DW-T308L JIS Z 3323 TS308L-FB0
 AWS A5.22 E308LT0-1 A5.22 E308LT0-4
DW-T309L JIS Z 3323 TS309L-FB0
 AWS A5.22 E309LT0-1 A5.22 E309LT0-4
DW-T316L JIS Z 3323 TS316L-FB0
 AWS A5.22 E316LT0-1 A5.22 E316LT0-4

DW-T308L SUS304L 18%Cr-8%Ni
DW-T309L
DW-T316L SUS316L 18%Cr-12%Ni-2%Mo

DW-T308L
DW-T309L

DW-T316L

 CO2

C Si Mn P S Ni Cr Mo
DW-T308L 0.02 0.7 1.0 0.02 0.02 10.0 19.2
DW-T309L 0.02 0.7 1.1 0.02 0.01 12.5 24.0
DW-T316L 0.02 0.7 1.1 0.02 0.02 12.7 18.7 2.3

  CO2

MPa MPa J
DW-T308L 400 600 39 45
DW-T309L 460 610 34 35
DW-T316L 390 540 42 40

  
 mm

1.2



 330 

/
1.

MIG MG-S308 -S309

2.
1 DC
2  Ar 2%O2 20 25 /min Ar CO2 C

SUS304L
3  4 6mm

4 0.5m/s
5
6  604
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T
I
G

T
I
G

TIG
1.

TG-S308
-S309 -S316 -S347
TG-X308L -X316L

2.

1 DC
2  Ar 100 200A 7 15 /min 200

300A 12 20 /min
3  

4  4 5mm 2 3mm
5 6mm

5 1 3mm
6  

TG-X
7  

8  604

TG-X 340
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/
JIS

AWS mm C

MG-S308
Z 3321 YS308

A5.9 ER308
SUS304 18%Cr-8%Ni

0.8
0.9
1.0
1.2

0.04

MG-S309
Z 3321 YS309

A5.9 ER309

SUS309S 22%Cr-12%Ni 0.9
1.0
1.2

0.05

1 Ar 2 O2
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Si Mn P S Ni Cr MPa MPa J

0.43 1.7 0.02 0.01 9.7 19.9 410 600 38 110

0.46 2.0 0.02 0.01 13.7 23.3 430 610 37



 334 

T
I
G

T
I
G

  

TIG
JIS

AWS mm C

TG-S308
Z 3321 YS308

A5.9 ER308
SUS304 18%Cr-8%Ni

0.8
1.0
1.2
1.6
2.0
2.4
3.2

0.05

TG-S308L
Z 3321 YS308L

A5.9 ER308L

SUS304L 18%Cr-8%Ni
SUS304 18%Cr-8%Ni

0.8
1.0
1.2
1.6
2.0
2.4
3.2

0.01

TG-S309
Z 3321 YS309

A5.9 ER309

SUS309S 22%Cr-12%Ni

1.0
1.2
1.6
2.0
2.4
3.2

0.05

TG-S309L
Z 3321 YS309L

A5.9 ER309L

0.9
1.2
1.6
2.0
2.4
3.2

0.01

TG-S309MoL
Z 3321 YS309LMo

A5.9 ER309LMo
SUS316 SUS316L
316 316L

1.2
1.6
2.0
2.4
3.2

0.02

1 Ar
2 / TG-S308 NK ABS DNV GL

TG-S308L NK ABS LR DNV GL BV
TG-S309 NK DNV GL
TG-S309L NK LR
TG-S309MoL NK
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Si Mn P S Ni Cr MPa MPa J

0.38 1.5 0.02 0.01 9.5 19.9 410 580 40 150

0.37 1.8 0.02 0.01 10.1 19.8 420 590 43

160

196
78

0.47 1.6 0.02 0.01 13.6 23.1 410 580 37 150

0.42 1.7 0.02 0.01 13.5 23.3 410 570 36 110

0.43 2.1 0.02 0.01 13.6 23.5 Mo
2.2 510 680 34

  

T
I
G

T
I
G



 336 

JIS

AWS mm C

TG-S316
Z 3321 YS316

A5.9 ER316
SUS316 18%Cr-12%Ni-2%Mo

1.0
1.2
1.6
2.0
2.4
3.2

0.04

TG-S316L
Z 3321 YS316L

A5.9 ER316L

SUS316L 18%Cr-12%Ni-2%Mo
SUS316

0.8
1.0
1.2
1.6
2.0
2.4
3.2

0.01

TG-S317L
Z 3321 YS317L

A5.9 ER317L

SUS316LN 18%Cr-12%Ni-2%Mo-N
SUS317L 19%Cr-13%Ni-3%Mo

1.6
2.0
2.4
3.2

0.01

TG-S347
Z 3321 YS347

A5.9 ER347

SUS347 18%Cr-8%Ni-Nb SUS321
18%Cr-8%Ni-Ti

1.0
1.2
1.6
2.0
2.4
3.2

0.05

TG-S347L
Z 3321 YS347L

A5.9 ER347

SUS347 18%Cr-8%Ni-Nb SUS321
18%Cr-8%Ni-Ti TG-S347

1.2
1.6
2.0
2.4

0.021

1 Ar
2 / TG-S316L NK ABS LR DNV GL BV

TG-S347 NK

T
I
G

T
I
G
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Si Mn P S Ni Cr MPa MPa J

0.47 1.5 0.03 0.01 12.0 19.1 Mo
2.1 390 570 40 110

0.40 1.7 0.02 0.01 12.0 18.7 Mo
2.2 390 550 41

40

196
49

0.43 1.8 0.02 0.01 13.1 18.8 Mo
3.4 410 570 37 98

0.40 2.1 0.02 0.01 10.0 19.3 Nb
0.6 460 630 38 88

0.44 1.56 0.02 0.01 9.59 19.13 Nb
0.70 450 610 38 98

  

T
I
G

T
I
G
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JIS

AWS mm C

NO4051
 

 

316
SUS304L SUS316L

1.0
1.2
1.6
2.0
2.4

0.005

TG-S310
Z 3321 YS310

A5.9 ER310

SUS310S 25%Cr-20%Ni
1.0
1.6
2.0
2.4

0.11

TG-S2209 Z 3321 YS2209

A5.9 ER2209

SUS329J3L S31803 S32205

1 1

1.2
1.6
2.0
2.4
3.2

0.01

TG-S2594
Z 3321 YS329J4L

A5.9 ER2594

SUS329J4L S32750 25Cr
TG-S2209

1.2
1.6
2.0
2.4
3.2

0.01

TG-S410
Z 3321 YS410

A5.9 ER410
SUS403 410 13%Cr

1.2
1.6
2.0
2.4

0.10

TG-S410Cb
 

 

SUS403 410 410L 13%Cr
SUS405 13%Cr-Al

1.2
1.6
2.0
2.4
3.2

0.09

1 Ar TG-S2209 TG-S2594 Ar 2 N2

2 /TG-S2594 NK ABS LR DNV GL BV CCS

T
I
G

T
I
G
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Si Mn P S Ni Cr MPa MPa J

0.16 6.10 0.01 0.01 16.29 18.24 Mo
2.56 360 490 39

196
113

257
99

0.49 1.8 0.01 0.01 21.2 26.7 450 610 39 110

0.38 1.5 0.02 0.01 8.6 23.0

Mo
3.3
N
0.15

615 814 38 50
150

0.45 0.6 0.02 0.01 9.2 24.8

Mo
3.8
N
0.26

646 859 38 50
171

0.3 0.5 0.01 0.01 0.4 12.8 520 600 25

0.41 0.5 0.01 0.01 0.1 11.9 Nb
0.9 270 540 21

20
39

2 U

760 1hr 315

  

T
I
G

T
I
G
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3.

1
TIG

TIG

2  

0.5 1.0mm

 DC

 mm 3 5 6 9 10

 A 80 90 90 105 90 110

Ar 7 12 /min

JIS

AWS mm C

TG-X308L
Z 3323 TS308L-RI

A5.22 R308LT1-5

SUS304 18%Cr-8%Ni SUS304L
18%Cr-8%Ni

2.2 0.02

TG-X316L
Z 3323 TS316L-RI

A5.22 R316LT1-5

SUS316 18%Cr-12%Ni-2%Mo
SUS316L 18%Cr-12%Ni-2%Mo 2.2 0.02

TG-X309L
Z 3323 TS309L-RI

A5.22 R309LT1-5
2.2 0.02

TG-X347
Z 3323 TS347-RI

A5.22 R347T1-5

SUS347 18%Cr-8%Ni-Nb SUS321
18%Cr-8%Ni-Ti

2.2 0.02

1 Ar

T
I
G

T
I
G
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Si Mn P S Ni Cr MPa MPa J

0.7 1.4 0.02 0.01 10.3 19.6 450 620 48
130
196
60

0.7 1.4 0.02 0.01 12.0 18.4 Mo
2.2 440 600 40

110
196
52

0.8 1.4 0.02 0.01 12.1 23.7 530 680 39 108

0.8 1.4 0.02 0.01 10.2 18.9 Nb
0.6 460 630 42 130

2

70

1.0mm

 mm 4 6 10

mm 2.0 2.5 3.0

  

T
I
G

T
I
G
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1.

PF-Sl PF-S1M -S1M

2.

1

1 2
2

200 300 1
3

2.4mm
4

30 34V
5

3.

1   
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mm mm A 1st
 2nd  A  V  cm/min

6 3.2
A 350 33 65

450 33 65

9 5
2

90

90

2
4.0

A 400 33 65

450 34 65

12 6

3

90

90

3
4.0

A 450 33 60

550 33 50

16

6

5

90

90

5
4.0

A 550 34 40

650 34 47

6mm

60

10

6

4.0
A

1 550 34 40

2 650 34 40

650 34 35

20

90

90

6

7

7 4.8
A 650 33 30

800 35 35

6mm

60

14

6

4.0
A

1 500 33 45
2 550 34 40
3 600 35 40

650 34 35

24

90

90

8

8

8

4.8

A 720 32 20

950 34 27

7mm

7

17

60

4.0
A

1 500 33 40
2 600 34 35
3 650 35 30

700 34 35

24 8R

1 2mm

20

1 3 TIG

4.0 450
600 32 36 25 50
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JIS

AWS
mm C

PF-S1/
US-308

Z 3324 YW S308

A5.9 ER308

SUS304 18%Cr-8%Ni 2.4
3.2
4.0
4.8

0.06

PF-S1/
US-308L

Z 3324 YW S308L

A5.9 ER308L

SUS304L 18%Cr-8%Ni 2.4
3.2
4.0
4.8

0.030

PF-S1/
US-309

Z 3324 YW S309

A5.9 ER309
SUS309S 22%Cr-12%Ni

2.4
3.2
4.0
4.8

0.07

PF-S1/
US-309L

Z 3324 YW S309L

A5.9 ER309L
SUS309S 22%Cr-12%Ni

2.4
3.2
4.0

0.034

PF-S1/
US-316

Z 3324 YW S316

A5.9 ER316

SUS316 18%Cr-12%Ni-2 Mo

PF-S1M

2.4
3.2
4.0
4.8

0.05

1 / US-308/PF-S1 NK
US-308L/PF-S1 NK LR DNV GL BV
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Si Mn P S Ni Cr MPa MPa J

0.59 1.86 0.02 0.01 9.81 19.67 380 590 39 83

0.58 1.74 0.02 0.01 9.62 19.57 370 560 40 86

0.61 1.61 0.02 0.01 13.42 24.05 400 600 36 74

0.56 1.57 0.02 0.01 13.38 24.34 370 580 39 79

0.78 1.78 0.03 0.01 11.26 19.50 Mo
2.06 400 580 30 72
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JIS

AWS
mm C

PF-S1/
US-316L

Z 3324 YW S316L

A5.9 ER316L

SUS316L 18%Cr-12%Ni-2%Mo

PF-S1M

2.4
3.2
4.0
4.8

0.027

PF-S1/
US-317L

Z 3324 YW S317L

A5.9 ER317L

SUS316LN 18%Cr-12%Ni-2%Mo-N
SUS317L 19%Cr-13%Ni-

3%Mo

3.2
4.0
4.8

0.023

1 /PF-S1/US-316L NK
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Si Mn P S Ni Cr MPa MPa J

0.75 1.76 0.03 0.01 11.90 19.17 Mo
2.10 370 550 38 69

0.71 1.80 0.03 0.01 13.60 18.78 Mo
3.37 410 590 40 45
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1.

1

2
1 SAW ESW

SAW ESW

WSEWAS

1 SAW ESW

3
SAW

ESW
ESW

2.

1  

2  4 5mm 5mm

3 SAW
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2
1

4 ESW
0.5

SAW

3.

SAW

mm A V cm/min mm mm

0.4 25 DC 400 26 17 19 35 40 7

0.4 50 DC 800 26 17 19 35 40 7

0.4 75 DC 1200 26 17 19 35 40 7

ESW

mm A V cm/min mm mm mm

0.4 25 DC 400
500 25 14 18 35 40 15 25 7

0.4 50 DC 800
900 25 14 18 35 40 15 25 7

0.4 75 DC 1200
1300 25 14 18 35 40 15 30 7

ESW

mm A V cm/min mm mm mm

0.4 25 DC 400 28 13 15 35 40 15 20 7

0.4 50 DC 800 28 13 15 35 40 15 20 7

0.4 75 DC 1200 28 13 15 35 40 15 25 7
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4.

SAW

C Si Mn P

304 2 PF-B1/US-B309L 0.040 0.51 1.53 0.019

347 2 PF-B1FP/US-B347LP 0.038 0.50 1.27 0.022

ESW

C Si Mn P

347 2 PF-B7FK/US-B309LCb 0.032 0.57 1.74 0.022

ESW

C Si Mn P

304 2 MF-B3/US-B309L 0.036 0.53 1.06 0.016

1
2
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1 JIS
S Ni Cr Nb

0.007 10.23 19.09 0.01 7 Z 3322 Y B S308-F A533B

0.003 10.62 19.08 0.56 6 Z 3322 Y B S347-F A387 Gr.22

1 JIS
S Ni Cr Nb

0.004 10.26 18.82 0.48 7 Z 3322 Y B S347-F A387 Gr.22

1 JIS
S Ni Cr Nb

0.004 10.10 19.78 0.01 10 Z 3322 Y B S308-F A533B


