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1. JIS

P
AP

03

-N7
AP

L 40

JIS Z 3211-E XX XX-XXX X U L HX

27J

U 47J

L 40
40

E4303 4.0 4501

2 E5516-N7  AP  U  L  H5 5.0 400

43 430MPa

55 550MPa
16

U 47J

H5 5mL/ 100g
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 MPa

43 430 62 620

49 490 69 690

55 550 76 760

57 570 78 780

59 590

a b

03 c AC / DC

10 DC

13 c AC / DC

16 c AC / DC

18 c AC / DC

19 c AC / DC

20 PA PB AC / DC

24 PA PB AC / DC

28 PA, PB PC AC / DC

40

48 d AC / DC

a JIS Z 3011 PA PB PC
b

AC DC DC
DC

c PF
d PG

JIS Z 3211 2008
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 %

Mn Ni Cr Mo

N1 0.5

3N3 1.5 1.5

N5 2.5

N7 3.5

N1M1 0.5 0.2

N5M1 2.5 0.2

N5M4 2.5 0.6

N3CM1 1.5 0.2 0.2

N4CM2 1.8 0.3 0.4

Ga

a
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MPa MPa

E4303 , P, AP 430 330 20 0

E4310 , P, AP 430 330 20 30

E4313 , P, AP 430 330 16

E4316 , P, AP 430 330 20 30

E4319 , P, AP 430 330 20 20

E4340 , P, AP 430 330 20 0

E4916 , P, AP 490 400 20 30

E4924 , P, AP 490 400 16

E4928
, P, AP 490 400 20 30

E4948

E4910-P1 , P, AP 490 420 20 30

E5510-P1 , P, AP 550 460 19 30

E6216-N1M1
, P, AP 620 530 15 20

E6218-N1M1

E6916-N3CM1 690 600 14 20

E7816-N4CM2 780 690 13 20

E4916-N1 , P, AP 490 390 20 40

E5516-3N3 , P, AP 550 460 17 50

JIS Z 3211 2008
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a C Si Mn

E4303

, P, AP 0.20 1.00 1.20
E4310

E4313

E4316

E4319 , P, AP 0.20 1.00 1.20

E4340 , P, AP

E4916 , P, AP 0.15 0.75 1.60

E4924 , P, AP 0.15 0.90 1.25

E4928
, P, AP 0.15 0.90 1.60

E4948

E4910-P1 , P, AP 0.20 0.60 1.20

E6216-N1M1 , P, AP 0.12 0.80 0.70 1.50

E6218-N1M1 , P, AP 0.12 0.80 0.70 1.50

E6916-N3CM1 0.12 0.80 1.20 1.70

E7816-N4CM2 0.12 0.80 1.20 1.80

E4916-N1 , P, AP 0.12 0.90 0.60 1.60

E5516-N5 , P, AP 0.12 0.60 1.25

E5916-N5M1
, P, AP 0.12 0.80 0.60 1.20

E6216-N5M1

E7816-N5M4 0.12 0.80 1.40 2.00

E4916-N7 , P, AP 0.05 0.50 1.25

E49XX-Gc

, P, APE55XX-Gc

E57XX-Gc

E5516-3N3 , P, AP 0.10 0.60 1.60

 / / G
a
b
c XX
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JIS Z 3211 2008
%

b

P S Ni Cr Mo

0.30 0.20 0.30 V 0.08

0.035 0.035

0.30 0.20 0.30 V 0.08
0.035 0.035

0.035 0.035

0.03 0.03 1.00 0.30 0.50 V 0.10

0.03 0.03 0.30 1.00 0.10 0.40

0.03 0.03 0.30 1.00 0.10 0.40

0.03 0.03 1.20 1.70 0.10 0.30 0.10 0.30

0.03 0.03 1.50 2.10 0.10 0.40 0.25 0.55

0.03 0.03 0.30 1.00 0.35 V 0.05

0.03 0.03 2.00 2.75

0.03 0.03 2.00 2.75 0.30

0.03 0.03 2.10 2.80 0.50 0.80

0.03 0.03 3.00 3.75

0.03 0.03 1.10 2.00
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JIS Z 3214 2012

 

E U H

27J U 47J

MPa MPa J

49 490
390 a

20
0a 27J 47J

420 b 20b 27J 47J

49J 490 400 20 0 47J

57J 570 500 16 5 47J

 27J,   U 47J
a CC NC NCC NCC1
b NCC2

 

C Si Mn P S

CC 0.12 0.90 0.30 1.40 0.03 0.03

NC 0.12 0.90 0.30 1.40 0.03 0.03

NCC 0.12 0.90 0.30 1.40 0.03 0.03

NCC1 0.12

0.35
0.80a

0.50 1.30 0.03 0.03
0.80 b

a 03 16 18
b 28
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Cu Ni Cr Mo V

0.20 0.60 0.30 0.70 TB-W52B

0.20 0.60 0.25 0.70 0.30 LB-W52
TB-W52

0.30 0.70 0.05 0.45 0.45 0.75 LB-W52B

0.30 0.75 0.40 0.80 0.45 0.70 LB-W62G

NCC
A

CC
P  

2

E4916 NCC A 4.0 400

49 490MPa
16

E5728 CC P U H10 5.0 400

57 570MPa
28

U 47J

H10 mL/ 100g 10
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JIS Z 3221 2013

 a

C Si Mn P S Ni Cr Mo

308 0.08 1.00 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

0.75

308L 0.04 1.00 0.5
2.5

0.04 0.03 9.0
12.0

18.0
21.0

0.75

308H 0.04
0.08

1.00 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

0.75

309 0.15 1.00 0.5
2.5

0.04 0.03 12.0
14.0

22.0
25.0

0.75

309L 0.04 1.00 0.5
2.5

0.04 0.03 12.0
14.0

22.0
25.0

0.75

309LMo 0.04 1.00 0.5
2.5

0.04 0.03 12.0
14.0

22.0
25.0

2.0
3.0

310 0.08
0.20

0.75 1.0
2.5

0.03 0.03 20.0
22.5

25.0
28.0

0.75

312 0.15 1.00 0.5
2.5

0.04 0.03 8.0
10.5

28.0
32.0

0.75

316 0.08 1.00 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

2.0
3.0

316L 0.04 1.00 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

2.0
3.0

317L 0.04 1.00 0.5
2.5

0.04 0.03 12.0
14.0

18.0
21.0

3.0
4.0

318 0.08 1.00 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

2.0
3.0

329J4L 0.04 1.00 0.5
2.5

0.04 0.03 8.0
11.0

23.0
27.0

3.0
4.5

347 0.08 1.00 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

0.75

a  Fe 0.50
b 5
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Cu N MPa

b

0.75 550 30

A

NC-38

0.75 510 30 NC-38L,NC-38LT

0.75 550 30 NC-38H

0.75 550 25 NC-39

0.75 510 25 NC-39L

0.75 510 25 NC-39MoL

0.75 550 25 NC-30

0.75 660 15 NC-32

0.75 520 25 NC-36

0.75 490 25 NC-36L,NC-36LT

0.75 510 20 NC-317L

0.75 Nb 6 C
1.00 550 20 NC-318

1.0 0.08
0.30 W 2.5 690 15 NC-2594

0.75 Nb 8 C
1.00 520 25 NC-37
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JIS Z 3221 2013  

 a

C Si Mn P S Ni Cr Mo

347L 0.04 1.00 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

0.75

2209 0.04 1.00 0.5
2.0

0.04 0.03 7.5
10.5

21.5
23.5

2.5
3.5

409Nb 0.12 1.00 1.00 0.040 0.030 0.60 11.0
14.0

0.75

410 0.12 0.90 1.0 0.04 0.03 0.60 11.0
14.0

0.75

430Nb 0.10 1.00 1.00 0.040 0.030 0.60 15.0
18.0

0.75

a  Fe 0.50
b 5
A 150
B  760 790 2 55 / 595

C  730 760 1 110 / 315
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Cu N MPa

b

0.75 Nb 8 C
1.00 510 25

A

NC-37L

0.75 0.08
0.20 690 15 NC-2209

0.75 Nb 0.50
1.50 450 13 150 260 B CR-40Cb

0.75 450 15 200 300 C CR-40

0.75 Nb 0.50
1.50 450 13 150 260 B CR-43Cb

ES  XXX      

1 PA PB PC PD PE PF 
2 PA PB
4 PA PB PC PD PE PF PG

JIS Z 3011

5 DC
6 DC/AC

4 DC
7 DC/AC

4 DC

X2X1
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E - H

MPa

b

MPa

c

a

49 XX 1M3 490 390 22 90 110

55 XX 1CM 550 460 17 160 190

55 13 1CM 550 460 14 160 190

52 XX 1CML 520 390 17 160 190

62 XX 2C1M 620 530 15 160 190

62 XX 2C1MV 620 530 15 160 190

55 XX 5CM 550 460 17 175 230

62 XX 9C1M 620 530 15 205 260

1MPa 1N/mm2

a XX 15 16 18
b 0.2%
c
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JIS Z 3223 2010

d e

Min

605 645 60 13 f AC /
DC

675 705 60 15 f DC

675 705 60 16 f AC /
DC

675 705 60 18 PG AC /
DC

675 705 60

725 755 60

725 755 60

725 755 60

d JIS Z 3011 PG  
e

 AC DC DC  
f PG
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 a b c

C Si Mn P S

1M3 0.12 0.80 1.00 0.030 0.030

1CM 0.05 0.12 0.80 0.90 0.030 0.030

1CML 0.05 1.00 0.90 0.030 0.030

2C1M 0.05 0.12 1.00 0.90 0.030 0.030

2C1MV 0.05 0.15 0.60 0.40 1.50 0.030 0.030

5CM 0.05 0.10 0.90 1.00 0.030 0.030

G

a  JIS Z 8401
b
c  0.50%
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JIS Z 3223 2010

 

Cr Mo V

0.40 0.65 CM-A76, CM-B76

1.00 1.50 0.40 0.65 CM-A96, CM-B96 
CM-A96MB, CM-B98

1.00 1.50 0.40 0.65 CM-B95

2.00 2.50 0.90 1.20 CM-A106, CM-A106N 
CM-B108

2.00 2.60 0.90 1.20 0.20 0.40 Nb
0.010 0.050 CM-A106H

4.0 6.0 0.45 0.65 Ni 0.40 CM-5

1

49 490MPa
16
1M3

E4916 1M3  4.0  400

 455 

J
I
S

J
I
S



 

E Ni XXXX XXXXXXXX

Ni 6XXX 25% Ni-Cr
Ni-Cr-Fe Ni-Cr-Mo Ni-Cr-Cu-Mo

a  Ni 6182
NiCr15Fe6Mn

E Ni 6182 NiCr15Fe6Mn

 

C Si Mn P S Nia Cu Cr Fe

Ni-Cr-Fe

Ni 6062 0.08 0.8 3.5 0.020 0.015 62.0 0.5 13.0

17.0

11.0

Ni 6182 0.10 1.0 5.0

10.0

0.020 0.015 60.0 0.5 13.0

17.0

10.0

a  Ni Co Ni 1.0%
b Nb 20%
c 0.50%
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JIS Z 3224 2010

 

Mo Nbb Co Al Ti V W c

0.5

4.0
NI-C70A

1.0

3.5*

1.0
* 

Ta 0.3
NI-C703D
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9% JIS Z 3225 1999

C Si Mn P S Ni Cr Mo Fe

D9Ni-1

F, V, O, H AC
DC

0.15

0.75

1.0
4.0

0.020 0.015

55.0 10.0
17.0 9.0 15.0

D9Ni-2 0.10 3.0 60.0 15.0
22.0 12.0

9%

D 9Ni-1
1.

 

E
S
T
R

C

C CO2 

B C M
N

M CO2 20% 25% Ar

C Si Mn P S

Ni-CI E 2.0 4.0 2.5 0.03

NiFe-CI E 2.0 4.0 2.5 0.04

St E 0.15 1.0 0.80 0.04 0.04
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Nb W MPa MPa J

0.3 3.0

660 360 25 196 34
27

NI-C70S

1.5 5.0 NI-C1S

2.
F V O H

AC DC
3.

V O 5.0mm

JIS Z 3252 2012

E C NiFe-1 4.0 400

T C NiFe-1C 1.6 12.5

Fe Ni Cu

8.0 85 2.5 Al 1.0 1.0 CI-A1

40 60 2.5 Al 1.0 1.0 CI-A2

0.35 0.35 CI-A3
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Si Fe Cu Mn Mg Cr Zn

A1070-BY
0.20 0.25 0.04 0.03 0.03 0.04

A1070-WY

A1100-BY
Si Fe

1.0
0.05
0.20 0.05 0.10

A1100-WY

A4043-BY
4.5
6.0 0.8 0.30 0.05 0.05 0.10

A4043-WY

A4047-BY
11.0
13.0 0.8 0.30 0.15 0.10 0.20

A4047-WY

A5554-BY
0.25 0.40 0.10 0.50

1.0
2.4
3.0

0.05
0.20 0.25

A5554-WY

A5356-BY
0.25 0.40 0.10 0.05

0.20
4.5
5.5

0.05
0.20 0.10

A5356-WY

A5183-BY
0.40 0.40 0.10 0.50

1.0
4.3
5.2

0.05
0.25 0.25

A5183-WY

a  

b
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JIS Z 3232 2009

MPaV, Zr Ti
a

Al Be

0.05 0.03 0.03 99.70 0.0003 55
A-1070BY

A-1070WY

0.05 0.15

99.00 0.0003 75
A-1100BY

A-1100WY

0.20 0.0003 165b
A-4043BY

A-4043WY

0.0003 165b
A-4047BY

A-4047WY

0.05
0.20 0.0003 215

A-5554BY

A-5554WY

0.06
0.20 0.0003 265

A-5356BY

A-5356WY

0.15 0.0003 275
A-5183BY

A-5183WY

1.

 A 1070-BY

 A 1070-WY
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JIS Z 3251 2000
1. 

C Si Mn P S Ni Cr

DF2A 0.30 1.5 3.0

0.03

0.03 3.0

DF2B 0.30 1.00 1.5 3.0 0.03 5.0

DF3C 0.50 1.50 3.0 3.0 0.03 3.0 9.0

DFMA 1.10 0.8 11.0 18.0 0.03 3.0 4.0

DFME 1.10 0.8 12.0 18.0 0.02 6.0 14.0 18.0

DFCrA 2.5 6.0 3.5 7.5 0.03 3.0 20.0 35.0

2. 

DF2A B, R, BR F V H DFMA B F

DF2B B, R, BR F DFME B F

DF3C B F DFCrA B, R, BR F

DF4A B F

F Fe Co Co

B R BR

F V H

1.

2.

3.

D F  2A
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Mo W Fe Co

1.5 1.0 HF-240, HF-260
HF-350, HF-450

1.5 1.0 HF-500, HF-600

2.5 4.0 2.5 HF-12, HF-650, HF-700
HF-800K

2.5 1.0 HF-11

4.0 4.0 HF-16

6.0 6.5 5.0 9.0 HF-30

3. 

HV HBHRB HRC
200 250 100 22 238

250 200 300 92 106 11 30 190 284

300 250 350 100 109 22 36 238 331

350 300 400 30 41 284 379

400 350 450 36 45 331 425

450 400 500 41 49 379 465

500 450 600 45 55

600 550 700 52 60

700 650 58
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MAG MIG

MAG/MIG
/ /

Y GW XX

MAG/MIG

A
P
AP

U 47J

G

G XX X X X X XX

27J

C CO2 JIS Z 3253 C1
M 20 25%CO2 Ar JIS Z 

3253 M21

A 1 3%O2 Ar JIS Z 3253
M13

43, 49, 55, 57 Y, 0, 2, 3, 4, 5, 6, 7, 
8, 9, 10, Z

11, 12, 16, 17, N3, N9, 3M1T, 
N2M1T, 0

59, 62, 69, 76, 
78, 83 Y, 0, 2, 3, 4, 5, 6 3M1T, N2M4T, C1M1T, N4CM21T, 

N4M4T, N5CM3T, N7M4T
59Ja 1

a 59J U
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JIS Z 3312 2009

a

b

MPa
c

MPa

d

J

YGW11 11

Ce 490 670

400 18 0 47

YGW12 12 390 18 0 27

YGW15 15

Mf 490 670

400 18 20 47

YGW16 16 390 18 20 27

YGW18 J18 Ce

550 740 460 17
0 70

YGW19 J19 Mf 0 47

a JIS Z 3312 3
b
c 0.2%
d 3
e C  CO2 JIS Z 3253 C1
f M 20 25 CO2 Ar JIS Z 3253 M21
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MAG MIG

MPa

a

MPa

43 430 600 330 20

49 490 670 390 18

55 550 740 460 17

59 590 790 490 16

59J 590 790 500 16

69 690 890 600 14

78 780 980 680 13

 1MPa 1N/mm2

a , 0.2%

27J 47J
U

5 3

0 0

3
3 27J
3 20J

2 27J

3 47J

1 5

2 20

3 30

4 40

6 60

10 100
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1

2

3

YGW11

YGW11 1.2 20

G  62  P  4  C  N2M3T 1.6 10

62
P
4 40 27J
C CO2

N2M3T

69
A
6 60
U 47J
M CO2 20 25% Ar
N2M3T

G  69  A  6  U  M  N2M3T 1.6 10

JIS Z 3312 2009

 467 

J
I
S

J
I
S



MAG MIG  
 

C Si Mn P S

11 0.02 0.15 0.55 1.10 1.40 1.90 0.030 0.030

12 0.02 0.15 0.50 1.00 1.25 2.00 0.030 0.030

16 0.02 0.15 0.40 1.00 0.90 1.60 0.030 0.030

17 0.02 0.15 0.20 0.55 1.20 2.10 0.030 0.030

J18 0.15 0.55 1.10 1.40 2.60 0.030 0.030

J19 0.15 0.40 1.00 1.40 2.00 0.030 0.030

3M1T 0.12 0.40 1.00 1.40 2.10 0.025 0.025

N3 0.12 0.30 0.80 1.20 1.60 0.025 0.025

N9 0.10 0.50 1.40 0.025 0.025

N2M1T 0.12 0.30 0.80 1.10 1.90 0.025 0.025

N2M4T 0.12 0.50 1.00 1.70 2.30 0.025 0.025

N4M4T 0.12 0.40 0.90 1.60 2.10 0.025 0.025

N7M4T 0.12 0.30 0.70 1.30 1.70 0.025 0.025

C1M1T 0.02 0.15 0.50 0.90 1.10 1.60 0.025 0.025

N4CM21T 0.12 0.20 0.70 1.10 1.70 0.025 0.025

N5CM3T 0.12 0.20 0.70 1.10 1.70 0.025 0.025

0

a
b  6.2

0.50%

d

e
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  JIS Z 3312 2009
%

a b

Ni Cr Mo Cuc Ti Zr

0.50 Ti Zr 0.02 0.30

0.50

0.50

0.50

0.40 0.50 Ti Zr 0.30

0.40 0.50 Ti Zr 0.30

0.10 0.45 0.50 0.02 0.30

1.50 1.90 0.35 0.35

4.00 4.75 0.35 0.35

0.80 1.60 0.10 0.45 0.50 0.02 0.30

0.80 1.30 0.55 0.85 0.50 0.02 0.30

1.90 2.50 0.40 0.90 0.50 0.02 0.30

3.20 3.80 0.30 0.60 0.90 0.50 0.02 0.30

0.30 0.60 0.10 0.45 0.40 0.02 0.30

1.80 2.30 0.05 0.35 0.25 0.60 0.50 0.02 0.30

2.40 2.90 0.05 0.35 0.35 0.70 0.50 0.02 0.30

c
d J18 YGW18
e J19 YGW19
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0
1

A
P
AP &
S

T XX X TX X X X XXX U HX

U 47J

C CO2

M 20 25%CO2 Ar
G
N

27J
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a

59, 62, 69 Y, 0, 2, 3, 
4, 5, 6, 
Z

T1, T5, T7, 
T15, TG 0, 1

A, P, AP

3M2, N2M2, 
N3M2, G, 3M3, 
4M2, N2M1, 
N3M1, N4M1, 
N4M2, N4C1M2, 
N4C2M2, 
N6C1M4, 
N3C1M2

T4 0

59Jb

1 T1, T5, T15, 
TG 0, 1

43, 49, 55 Y, 0, 2, 3, 
4, 5, 6

T1, T5, T7, 
T15, TG 0, 1

A, P, AP

3M2, N2M2, 
N3M2, G, 

, K, 
2M3, N1, N2, 
N3, N5, N7, 
N1M2

T4, T6 0

49Jb , 52b

0 T1, T5, T15, 
TG 0, 1

43, 49, 
55, 57

T1, T5, T7, 
T15, TG, 
T13, T14

0, 1

S

T2, T3, T4, 
T6, T10 0

a 0 PA PB 1
b 49J 52 59J U

MPa a MPa

43 430 600 330 20

49 490 670 390 18

49J 490 670 400 18

55 550 740 460 17

59 590 790 490 16

59J 590 790 500 16

62 620 820 530 15

69 690 890 600 14

 1MPa 1N/mm2

a 0.2%

JIS Z 3313 2009
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J
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27J 47J
U

5 3 3

Y 20

5
3

27J
20J
2 27J

3
47J

0 0

1 5

2 20

3 30

4 40

5 50

6 60

Z

 %

C Si Mn P S Ni Cr Mo V Al

0.18 0.90 2.00 0.030 0.030 0.50 0.20 0.30 0.08 2.0

3M2 0.15 0.80 1.25

2.00

0.030 0.030 0.90 0.25

0.55

1.8

N1 0.12 0.80 1.75 0.030 0.030 0.30

1.00

0.35 1.8

N3 0.12 0.80 1.75 0.030 0.030 1.00

2.00

0.35 1.8

N2M1 0.15 0.80 2.25 0.030 0.030 0.40

1.50

0.20 0.35 0.05 1.8

N4M1 0.12 0.80 2.25 0.030 0.030 1.75

2.75

0.20 0.35 0.05 1.8

G

43, 49, 49J, 52, 55, 57, 57J

Si 0.80 Mn 1.75 Ni 0.50
Cr 0.30 Mo 0.20 V 0.10 P 0.030

S 0.030
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a

T1 DC

T4
DC

 AC

T5
DC

DC
T1

T6 DC

T7 DC

T15 DC

a
AC DC DC

1

49
0 0
T1
1
C CO2

A
K
U 47J
H10 mL/100g 10

T490T1 1CA K UH10 1.2 20

JIS Z 3313 2009
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MAG MIG

MAG MIG

A
P
AP

G

G  49J  A  0  U  C1 NCCJ 1.6 10

49J
A
0 0
U 47J
C1
NCCJ

27J

U 47J

C Si Mn P S

NCCJ 0.12 0.50 0.90 1.00 1.80 0.030 0.030
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J
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Cu Ni Cr Mo Ti

0.30 0.60 0.10 0.80 0.50 0.80
MG-W50TB 
MG-W50B
MG-W588

MPa MPa

43 430 600 330 20

49 490 670 390 18

49J 490 670 400 18

55 550 740 460 17

57J 570 770 500 17

27J 47J
U

5 3

Y 20 3

27J
20J

2 27J

47J
32J

2 47J
0 0

1 5

Z

JIS Z 3315 2012
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TIG

TIG

A
P
AP

W

27J

U 47J

35, 43, 49, 55, 
57

Y, 0, 2, 3, 4, 5, 6, 
7, 8, 9, 10, Z

2, 6, 10, 12, 16, N1, N7, N71, N9, N1M2T, 
N1M3, 0

59, 62, 69, 76, 
78, 83

Y, 0, 2, 3, 4, 5, 6, 
Z 3M31, N1M2T, N1M3, N3M2J, N6C1M4, 0
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J
I
S
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I
S



MPa

a

MPa

35 350 450 250 22

43 430 600 330 20

49 490 670 390 18

55 550 740 460 17

57 570 770 490 17

59 590 790 490 16

62 620 820 530 15

69 690 890 600 14

76 760 960 680 13

78 780 980 680 13

83 830 1030 745 12

 1MPa 1N/mm2

a , 0.2%

27J 47J
U

Y 20

5
3

3 27J
3 20J

2 27J

3
47J

0 0

2 20

3 30

4 40

5 50

6 60

7 70

8 80

9 90

10 100

Z

JIS Z 3316 2011
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TIG
 %

a b

C Si Mn P S Ni Cr Mo Cu

2 0.07 0.40
0.70

0.90
1.40

0.025 0.035 0.50

Ti 0.05
0.15

Zr 0.02
0.12

Al 0.05
0.15

6 0.06
0.15

0.80
1.15

1.40
1.85

0.025 0.035 0.50

10 0.02 0.20 0.70 0.025 0.025 0.15 0.15 0.10 0.50 V 0.05

12 0.02
0.15

0.55
1.00

1.25
1.90

0.030 0.030 0.50

16 0.02
0.15

0.40
1.00

0.90
1.60

0.030 0.030 0.50

3M31 0.12 0.30
0.90

1.00
1.85

0.025 0.025 0.40
0.65

0.50

N1 0.12 0.20
0.50

1.25 0.025 0.025 0.60
1.00

0.35 0.35

N7 0.12 0.20
0.50

1.25 0.025 0.025 3.00
3.75

0.35 0.35

N71 0.12 0.40
0.80

1.25 0.025 0.025 3.00
3.75

0.35

N9 0.10 0.50 1.40 0.025 0.025 4.00
4.75

0.35 0.35

N1M2T 0.12 0.60
1.00

1.70
2.30

0.025 0.025 0.40
0.80

0.20
0.60

0.50 Ti 0.02
0.30

N1M3 0.12 0.20
0.80

1.00
1.80

0.025 0.025 0.30
0.90

0.40
0.65

0.50

N3M2J 0.05
0.15

0.10
0.70

1.00
1.50

0.025 0.025 1.40
2.10

0.30 0.25
0.55

0.40 V 0.05

N6C1M4 0.12 0.25 0.90
1.40

0.025 0.025 2.65
3.15

0.20
0.50

0.55
0.85

0.50

0

a
b  

0.50%
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a

1 W57P2N1M3 2.4 1000

57 570MPa 770MPa
P
2 20 27J
N1M3

b

2 W49A4 12 1.6 10

49 490MPa 670MPa
A
4 40 27J
12

JIS Z 3316 2011
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G MAG MIG
W TIG

JIS Z 3253 I1 Ar

MAG MIG
C JIS Z 3253 C1 CO2

M JIS Z 3253 M21 CO215% 25% Ar

A JIS Z 3253 M13 1% 3 Ar

G 

TIG

TIG

W62 2C1M3 2.4 1000

W TIG
62 620MPa
2C1M3

1
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MPa MPa
min

49 3M3, 3M3T 490 390 22 135 165 605
635 60

52

1M3, 1CML 520 400 17 135 165 605
635 60

1CML1 520 400 17 135 165 675
705 60

2CMWV 520 400 17 160 190 700
730 120

55

CM, CMT, 1CM 550 470 17 135 165 605
635 60

1CM1, 1CM1J, 1CM2, 
1CM3, 1CMT, 1CMT1

550 470 17 135 165 675
705 60

2C1ML, 2C1ML1, 
2C1MV, 2C1MV1

550 470 15 185 215 675
705 60

5CM 550 470 15 175 235 730
760 60

9C1M 550 470 15 205 260 730
760 60

57 2CMWV Ni 570 490 15 160 190 700
730 120

62

2C1M, 2C1M1, 
2C1M2, 2C1M3, 
2C1MT, 2C1MT1

620 540 15 185 215 675
705 60

3C1M, 3C1MV, 
3C1MV1

620 530 15 185 215 675
705 60

9C1MV, 9C1MV1, 
9C1MV2, 9C1MV2J

620 410 15 205 320 745
775 120

10CMWV Co, 
10CMWV Col

620 530 15 205 260 725
755 480

1MPa 1N/mm2

JIS Z 3317 2011
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C Si Mn P S

1M3 0.12 0.30 0.70 1.30 0.025 0.025

3M3 0.12 0.60 0.90 1.10 1.60 0.025 0.025

3M3T 0.12 0.40 1.00 1.00 1.80 0.025 0.025

CMT 0.12 0.30 0.90 1.00 1.80 0.025 0.025

1CM 0.07 0.12 0.40 0.70 0.40 0.70 0.025 0.025

1CM3 0.12 0.30 0.90 0.80 1.50 0.025 0.025

1CML1 0.05 0.20 0.80 0.80 1.40 0.025 0.025

1CMT1 0.12 0.30 0.90 1.20 1.90 0.025 0.025

2C1M 0.07 0.12 0.40 0.70 0.40 0.70 0.025 0.025

2C1M2 0.05 0.15 0.60 0.50 1.20 0.025 0.025

2C1M3 0.12 0.30 0.90 0.75 1.50 0.025 0.025

2C1ML1 0.05 0.30 0.90 0.80 1.40 0.025 0.025

2C1MT1 0.04 0.12 0.20 0.80 1.60 2.30 0.025 0.025

2CMWV 0.12 0.10 0.70 0.20 1.00 0.020 0.010

2CMWV-Ni 0.12 0.10 0.70 0.80 1.60 0.020 0.010

3C1M 0.12 0.10 0.70 0.50 1.20 0.025 0.025

5CM 0.10 0.50 0.40 0.70 0.025 0.025

9C1M 0.10 0.50 0.40 0.70 0.025 0.025

9C1MV 0.07
0.13 0.15 0.50 1.20 0.010 0.010

9C1MV1 0.12 0.50 0.50 1.25 0.025 0.025

9C1MV2 0.12 0.10 0.60 1.20 1.90 0.025 0.025

10CMWV-Co 0.12 0.10 0.70 0.20 1.00 0.020 0.020

10CMWV-Co1 0.12 0.10 0.70 0.80 1.50 0.020 0.020

a
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JIS Z 3317 2011
%

                  a b

Ni Cr Mo Cu V

0.20 0.40 0.65 0.35

0.40 0.65 0.50

0.40 0.65 0.50 Ti 0.02 0.30

0.30 0.70 0.40 0.65 0.40 Ti 0.02 0.30

0.20 1.20 1.50 0.40 0.65 0.35

1.00 1.60 0.40 0.65 0.40

1.00 1.60 0.40 0.65 0.40

1.00 1.60 0.40 0.65 0.40 Ti 0.02 0.30

0.20 2.30 2.70 0.90 1.20 0.35

2.10 2.70 0.85 1.20 0.40

2.10 2.70 0.90 1.20 0.40

2.10 2.70 0.90 1.20 0.40

2.10 2.70 0.90 1.20 0.40 Ti 0.02 0.30

2.00 2.60 0.40 0.65 0.40 0.10 0.50 Nb 0.01 0.08
W 1.00 2.00

0.30 1.00 2.00 2.60 0.05 0.30 0.40 0.10 0.50 Nb 0.01 0.08
W 1.00 2.00

2.75 3.75 0.90 1.20 0.40

0.60 4.50 6.00 0.45 0.65 0.35

0.50 8.00 10.50 0.80 1.20 0.35

0.80 8.00 10.50 0.85 1.20 0.20 0.15 0.30

Nb 0.02 0.10
Al 0.04
N 0.03 0.07
Mn Ni 1.50

0.10 0.80 8.00 10.50 0.80 1.20 0.40 0.10 0.35 Nb 0.01 0.12
N 0.01 0.05

0.20 1.00 8.00 10.50 0.80 1.20 0.40 0.15 0.50 Nb 0.01 0.12
N 0.01 0.05

0.30 1.00 9.00 11.50 0.20 0.55 0.40 0.10 0.50

Co 0.80 1.20
Nb 0.01 0.08
W 1.00 2.00
N 0.02 0.07

0.30 1.00 9.00 11.50 0.25 0.55 0.40 0.10 0.50

Co 1.00 2.00
Nb 0.01 0.08
W 1.00 2.00
N 0.02 0.07

b  6.2
0.50%
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C Si Mn P S Ni Cr Mo Ti

YFEG-22C 0.18  0.70  2.00 0.030 0.030 0.80 0.50  0.05

1.
Y  F   EG-22 C
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JIS Z 3319 1999

MPa
MPa

J

520 390 20 20 40 DW-S43G

C CO2 A Ar 20%CO2 G
2.
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A
P
AP
S

CC Cu-Cr
NCC NCC1 Cu-Cr-Ni
NCC1J Ni

27J  U 47J
T T U H

0
1

C CO2

M CO220% 25% Ar
G
N

            

C Si Mn P S

NCC 0.12 0.20 0.80 0.60 1.40 0.030 0.030

NCC1 0.12 0.20 0.80 0.50 1.60 0.030 0.030

a
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Cu Ni Cr Mo Ala

0.30 0.75 0.10 0.45 0.45 0.75 1.8 DW-50W
MX-50W

0.30 0.75 0.30 0.80 0.45 0.75 1.8
DW-60W
MX-60W
MX-588

T490T1 1CA NCC UH10 1.2 20

49
0 0
T1
1
C CO2

A
NCC
U 47J
H10 mL/100g 10

MPa MPa

49J 490 670 400 18

57J 570 770 500 17

Y 20

0 0

1 5

JIS Z 3320 2012
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XX     XXX

YS
BS

                           

C Si Mn P S Ni

308 0.08

0.65 1.0 2.5

0.03 0.03

9.0 11.0

308L 0.03

309

0.12

12.0 14.0309Mo

309L 0.03

310 0.08 0.15 20.0 22.5

316 0.08

11.0 14.0

316L

0.03317L 13.0 15.0

329J4L 0.90 0.5 2.5 8.0 11.0

347 0.08

0.65 1.0 2.5 9.0 11.0

347L

0.03

2209 0.90 0.5 2.0 7.5 9.5

410 0.12 0.5 0.6 0.6
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JIS Z 3321 2013

   
         

Cr Mo Cu N Nb

19.5 22.0 0.75

0.75

TG-S308, MG-S308
US-308

TG-S308L, US-308L

23.0 25.0

0.75 TG-S309, MG-S309
US-309

2.0 3.0 TG-S309MoL

0.75 TG-S309L, US-309L

25.0 28.0 0.75 TG-S310

18.0 20.0 2.0 3.0

TG-S316, US-316

TG-S316L, US-316L

18.5 20.5 3.0 4.0 TG-S317L, US-317L

23.0 27.0 3.0 4.5 1.0 0.08 0.30 TG-S2594

19.0 21.5 0.75

0.75

10 C
1.0

TG-S347

TG-S347L, US-B347LP

21.5 23.5 2.5 3.5 0.08 0.20 TG-S2209

11.5 13.5 0.75 TG-S410
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1

a

C Si Mn P S Ni Cr

308

F

C,
M,
B,
G

0.08 1.0 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

308L 0.04 1.0 0.5
2.5

0.04 0.03 9.0
12.0

18.0
21.0

308H 0.04
0.08

1.0 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

308N2 0.10 1.0 1.0
4.0

0.04 0.03 7.0
11.0

20.0
25.0

309 0.10 1.0 0.5
2.5

0.04 0.03 12.0
14.0

22.0
25.0

309L 0.04 1.0 0.5
2.5

0.04 0.03 12.0
14.0

22.0
25.0

309LMo 0.04 1.0 0.5
2.5

0.04 0.03 12.0
16.0

21.0
25.0

310 0.20 1.0 1.0
2.5

0.03 0.03 20.0
22.5

25.0
28.0

316 0.08 1.0 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

316L 0.04 1.0 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

316H 0.04
0.08

1.0 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

317L 0.04 1.0 0.5
2.5

0.04 0.03 12.0
16.0

18.0
21.0

329J4L 0.04 1.0 0.5
2.0

0.04 0.03 8.0
11.0

23.0
27.0

347 0.08 1.0 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

409Nb 0.12 1.0 1.2 0.04 0.03 0.6 10.5
14.0

430Nb 0.10 1.0 1.2 0.04 0.03 0.6 15.0
18.0

2209 0.04 1.0 0.5
2.0

0.04 0.03 7.5
10.0

21.0
24.0

a  308 308L 308H 316H 347 Bi 10ppm
BiF 308LBiF
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JIS Z 3323 2007

MPaMo Cu N Nb
Ta Ti

0.5 0.5 550 30 DW-308

0.5 0.5 520 30 DW-308L, DW-T308L 
DW-308LH, DW-308LP
DW-308LTP

0.5 0.5 550 30 DW-308H

0.5 0.5 0.12
0.30

690 20 DW-308N2

0.5 0.5 550 25 DW-309

0.5 0.5 520 25 DW-309L, DW-T309L
DW-309LP, DW-309LH

2.0
3.0

0.5 520 15 DW-309MoL, 
DW-309MoLP

0.5 0.5 550 25 DW-310

2.0
3.0

0.5 520 25 DW-316

2.0
3.0

0.5 485 25 DW-316L, DW-T316L
DW-316LP, DW-316LT

2.0
3.0

0.5 520 25 DW-316H

3.0
4.0

0.5 520 20 DW-317L
DW-317LP

2.5
4.0

1.0 0.08
0.30

690 15 DW-2594

0.5 0.5 8 C
1.0

520 25 DW-347

0.5 0.5 8 C
1.5

450 15 DW-410Cb

0.5 0.5 0.5
1.5

450 13 DW-430CbS

2.5
4.0

0.5 0.08
0.20

690 15 DW-2209
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2

C Si Mn P S Ni Cr

308L

M

M 0.04 1.0 0.5
2.5

0.04 0.03 9.0
12.0

18.0
21.0

309L M 0.04 1.0 0.5
2.5

0.04 0.03 12.0
14.0

22.0
25.0

309LMo M 0.04 1.0 0.5
2.5

0.04 0.03 12.0
16.0

21.0
25.0

316L M 0.04 1.0 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

3 TIG

C Si Mn P S Ni Cr

308L

R I

0.03 1.2 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

309L 0.03 1.2 0.5
2.5

0.04 0.03 12.0
14.0

22.0
25.0

316L 0.03 1.2 0.5
2.5

0.04 0.03 11.0
14.0

17.0
20.0

347 0.08 1.2 0.5
2.5

0.04 0.03 9.0
11.0

18.0
21.0

TS   XXX    X1  X2  X3

F
M
R

0
1

C CO2
M Ar 20 25%CO2
B C M
A Ar 3% O2
I Ar
N
G
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JIS Z 3323 2007

MPaMo Cu N Nb
Ta Ti

0.75 0.75 520 30

0.75 0.75 520 25

2.0
3.0

0.75 520 15

2.0
3.0

0.75 485 25

MPaMo Cu N Nb
Ta Ti

0.5 0.5 520 30 TG-X308L

0.5 0.5 520 25 TG-X309L

2.0
3.0

0.5 485 25 TG-X316L

0.5 0.5 8 C
1.0

520 25 TG-X347
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C Si Mn P S Ni Cr Mo

YF2A-C 0.30 1.5

3.0

0.03 0.03

3.0 1.5

YF3B-C 0.10
1.50 3.0 3.0

10.0 4.0

YF4A-C 0.15 1.0 8.0 10.0
14.0 2.0

YFMA-C 1.10 0.8 11.0
18.0 3.0 4.0 2.5

YFME-C 1.10 0.8 12.0
18.0 6.0 14.0

18.0 4.0

YFCrA-C 2.5
6.0 3.5 3.0 20.0

35.0 6.0

   HV

200 250

250 200 300

300 250 350

350 300 400

400 350 450

450 400 500

500 450 600

600 550 700

700 650 800

800 750
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JIS Z 3326 1999

V W Nb Al Fe

1.0 DW-H250, DW-H350

2.0 4.0

2.0

DW-H450, DW-H600
DW-H700, DW-H800

DW-H132

1.0 DW-H11

4.0 DW-H16

6.5 7.0 5.0 DW-H30, DW-H30MV

1.

2.

Y  F 2 A-C

C CO2 Ar+20% CO2

G
S
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9% TIG   

C Si Mn P S Ni Cr Mo

YGT9Ni-2 0.10 0.50 0.015  0.015  55.0 10.0
25.0

9%Ni
TIG

1.
Y GT  9Ni-2

9%  

C Si Mn P S Ni Mo

YS9Ni

FS9Ni-F F

0.10 1.5 3.5 0.020 0.015 55.0 10.0
25.0

FS9Ni-H F, H

1.

Y   S   9Ni F   S   9Ni-F
9%

9%
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JIS Z 3332 2007

Fe MPa MPa J

20.0 660 360 25 196 34
27 TG-S709S

JIS Z 3333 1999

Fe MPa MPa J

20.0 660 365 25 196 34
27 US-709S

PF-N3

PF-N4

2.
F
H
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Ni

1

S
B

Ni2  Ni
Ni4  Cu Ni-Cu
Ni5  Al Ti Ni-Cu
Ni6  25% Ni Cr Ni Cr Fe  

Ni Cr Mo Ni Cr Co Ni Cr W
Ni7  6 Al Ti
Ni8  25% Ni Fe Cr Ni Cr

Co Mo
Ni10  Mo Ni-Mo

1  Ni6625
NiCr22Mo9Nb  SNi6625 NiCr22Mo9Nb

C Si Mn P S Nia Cr

Ni-Cu

Ni4060 NiCu30Mn3Ti 0.15 1.2 2.0
4.0

0.020 0.015 62.0

Ni4061 NiCu30Mn3Nb 0.15 1.25 4.0 0.020 0.015 60.0

Ni-Cr

Ni6082 NiCr20Mn3Nb 0.10 0.5 2.5
3.5

0.020 0.015 67.0 18.0
22.0

Ni-Cr-Fe

Ni6052 NiCr30Fe9 0.04 0.5 1.0 0.020 0.015 54.0 28.0
31.5

Ni-Cr-Mo

Ni6276 NiCr15Mo16Fe6W4 0.02 0.08 1.0 0.020 0.015 50.0 14.5
16.5

Ni6625 NiCr22Mo9Nb 0.1 0.5 0.5 0.020 0.015 58.0 20.0
23.0

a  Ni Co 1%
Co
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Fe Mo Cu Al Ti Nbb Co V W c

2.5 28.0
32.0

1.2 1.5
3.0

2.5 28.0
32.0

1.0 1.0 3.0

3.0 0.5 0.7 2.0
3.0

7.0
11.0

0.5 0.3 1.1 1.0 0.10 Al Ti 1.5

4.0
7.0

15.0
17.0

0.5 2.5 0.3 3.0
4.5

5.0 8.0
10.0

0.5 0.4 0.4 3.0
4.2

b Nb 20%
c 0.5%

%

a

SNi6625 NiCr22Mo9Nb 3.2 1000

b

SNi6625 NiCr22Mo9Nb 1.6 12.5

JIS Z 3334 2011
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C Si Mn P S Ni a Cu Cr Fe Mo

TNi6082 0.10  0.50 2.5
3.5 0.030 0.015 67.0 0.5 18.0

22.0 3.0 2.0

TNi6456 0.10 0.8 5.0
8.0 0.020 0.015 58.0 0.5 15.0

18.0 10.0 9.0
11.0

TNi1013 0.10  0.75 2.0
3.0 0.020 0.015 58.0 0.5 4.0

8.0 10.0 16.0
19.0

TNi6625 0.10  0.50  0.50 0.020 0.015 58.0 0.5 20.0
23.0 5.0 8.0

10.0

TNi6276 0.02 0.2 1.0  0.030 0.030 50.0 0.5 14.5
16.5

4.0
7.0

15.0
17.0

 a Ni Co Ni 1.0%
b Nb 20%
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JIS Z 3335 2014

Nb b Co Al Ti V W MPa MPa

2.0
3.0 0.75 0.50 360 50 22 DW-N82

1.5
3.0 1.0 0.50 400 690 27 DW-N70S

2.0
4.0 0.50 400 690 27 DW-N709SP

3.15
4.15 0.40 0.50 420 690 22 DW-N625

2.5 0.35 3.0
4.5 0.50 400 690 22 DW-NC276
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C Si Mn P

YS-S1
Si-Mn

0.15 0.15 0.20 0.90
0.030

YS-S6 0.18 0.15 1.70 2.80

YS-M1

Mo 0.18

0.20 1.30 2.30

0.025YS-M4
0.60

1.10 1.90

YS-M5 1.70 2.60

YS-CM4

Cr-Mo

0.15 0.40 2.00 2.80

0.025
YS-1CM1 0.15 0.60 0.30 1.20

YS-2CM1 0.15
0.35

0.30 1.20

YS-2CM2 0.08 0.18 0.80 1.60

YS-5CM1 Cr-Mo 0.15 0.60 0.30 1.20 0.025

YS-N2 Ni 0.15 0.60 0.50 1.30 0.018

YS-NM1
Ni-Mo

0.15 0.60 1.30 2.30
0.018

YS-NM6 0.15 0.60 1.30 2.30

YS-NCM1 Ni-Cr-Mo 0.05 0.15 0.40 1.30 2.30 0.018

YS-CuC2 Cu-Cr 0.15 0.30 0.80 2.20 0.030

YS-CuC3 Cu-Cr 0.15 0.50 0.80 2.20 0.030

1.
Y  S S1
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JIS Z 3351 2012

 

S Cu Ni Cr Mo

0.030 0.40 0.25 0.15 0.15
US-43

US-36, US-36L
US-36LT

0.025 0.40 0.25 0.15

0.15 0.40 US-49A

0.30 0.70
US-49

US-40

0.025 0.40 0.25

0.30 1.00 0.60 1.20 US-80BN

0.80 1.80 0.40 0.65 US-511
US-511N

2.20 2.80 0.90 1.20
US-521

US-521S

0.025 0.40 0.25 4.50 6.00 0.40 0.65 US-502

0.018 0.40 2.20 3.80 0.20 0.15 US-203E

0.018 0.40
0.40 1.75

0.20
0.30 0.70 US-56B

2.20 3.80 0.30 0.90 US-80LT
US-255

0.018 0.40 0.40 1.75 0.05 0.70 0.30 0.80 US-63S

0.030 0.30 0.55 0.05 0.80 0.50 0.80 US-W52B

0.030 0.20 0.55 0.05 1.50 0.40 0.80 US-W62B
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F A

S X X X X XX HX

 DC AC

1

                                    a

1

2

3

4 1 2

1  
 

2  

MS

MnO SiO2 50

-
CaO 15

CS

CaO MgO SiO2 55

-
CaO MgO 15

CG

CaO MgO 5 50

-CO2 2

Fe 10

CB

CaO MgO 30 80
-

-CO2 2

Fe 10
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JIS Z 3352 2017

            b

3

a
 b

%

CG-I

CaO MgO 5 45

- -CO2 2

Fe 15 60

CB-I

CaO MgO 10 70

- - -CO2 2

Fe 15 60

AR Al2O3 TiO2 40 -

FB

CaO MgO CaF2 MnO 50

-SiO2 20

CaF2 15

Z
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S

MPa MPa

42 410 62 610

50 490 64 630

53 520 70 690

57 560 71 700

58 570 80 780

S

H A

C, Si, Mn P S

0.035 0.035
1

2 0.030 0.030

3 0.025 0.025

4 0.020 0.020
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S623 H3 AC M5 CB

JIS Z 3352
JIS Z 3351

                     

C Si Mn P S Cu Ni Cr Mo

1CM 0.15 0.60 1.50 0.030 0.030 0.40 0.25 1.00  
1.50

0.40
0.65

2CM 0.15 0.50 1.50 0.030 0.030 0.40 0.25 2.00  
2.50

0.90
1.20

5CM 0.15 0.60 1.50 0.030 0.030 0.40 0.25 4.50
6.00

0.40
0.65

MN 0.15 0.60 0.90
2.30

0.030 0.030 0.40 0.40
1.70

0.60 0.35
0.70

                     

C Si Mn P S Cu Ni Cr Mo

W1 0.12 0.90 0.60
2.20

0.030 0.030 0.30
0.60

0.05
0.70

0.45
0.75

W2 0.12 0.90 0.60
2.20

0.030 0.030 0.30
0.60

0.60
4.00

0.45
1.20

0.80

W3 0.12 0.90 0.60
2.20

0.030 0.030 0.60 1.20
4.00

1.20 0.90

JIS Z 3183 2012

 507 

J
I
S

J
I
S



MPa MPa J

S421-S
410 300 22 0

27

S422-S 47

S501-H
490 390 20 0

27

S502-H 47

S581-H

570 490 18

5
27

S582-H 47

S583-H
20

27

S584-H 47

S624-H1 610 500 17 20 47

S704-H4 690 550 16 20 47

S804-H4 780 670 15 20 47

MPa MPa J

S502-5CM 490 390 22 0 34

S571-2CM 560 460 19 10 27

S641-1CM
630 530 17

10 27

S642-1CM, 
S642-2CM 0 34

S642-MN 630 530 17 10 47
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MPa MPa J

S501-AW1
490 390 20 0

27

S502-AW1 47

S581-AW1
570 490 18 5

27

S582-AW1 47

JIS Z 3183 2012
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1.

         

C Si Mn P S

YES  501-X 0.18 0.80 2.40

0.030 0.030

YES  560-X

YES  561-X 0.18 0.80 2.50

YES  600-X

Y E S 50 1 - S

2.

                

CaO MgO SiO2 CaO MgO

F  ES-CS 55 15 EF-38

F ES - CS
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Cu Ni Cr Mo

0.50

0.70 ES-50, ES-55

ES-55ST

0.75 ES-56ST

ES-60ST

JIS Z 3353 2013

3.

   
MPa MPa J

YES 501-X 490 325 20 0 27 EF-38/ES-50
EF-38/ES-55

YES 560-X 550 400 20 EF-38/ES-55ST

YES 561-X 550 400 20 27 EF-38/ES-56ST

YES 600-X 590 450 20 EF-38/ES-60ST
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2. AWS
AWS A5.1-2012

   

C Mn Si P S

E6010 Na F, V, OH, H DC 0.20 1.20 1.00

E6013 K F, V, OH, H AC DC 0.20 1.20 1.00

E6019 K F, V, OH, H AC DC 0.20 1.20 1.00

E7016 K F, V, OH, H AC DC

0.15 1.60 0.75 0.035 0.035

E7018 K F, V, OH, H AC DC

E7048 K F, OH, H, 
V-down AC DC 0.15 1.60 0.90 0.035 0.035

1.  
AC DC
DC

2.  
F  V OH H V-down
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* Mn Ni Cr Mo V

Ni Cr Mo V * ksi
 

ksi F
ft-lbf

0.30 0.20 0.30 0.08

60 48

22 20 20 KOBE-6010

17 B-33, RB-26, Z-44

22 0 20 B-10, B-14, B-17
BI-14, Z-1

1.75

70

58 22 20 20

LB-24, LB-26, LB-47
LB-50A, LB-52, LB-52A
LB-52U, LB-52UL
LB-M52, LB-57, BL-76

LB-52-18, LT-B52A

0.30 0.20 0.30 0.08 1.75 58 22 20 20 LB-26V, LB-52T
LB-52V, Z-6V
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AWS A5.4-2006

         

                              

C Cr Ni Mo
Nb
Cb

Ta
Mn Si

E308-XX 0.08 18.0
21.0

9.0
11.0 0.75 0.5

2.5 1.00

E308H-XX 0.04
0.08

18.0
21.0

9.0
11.0 0.75 0.5

2.5 1.00

E308L-XX 0.04 18.0
21.0

9.0
11.0 0.75 0.5

2.5 1.00

E309-XX 0.15 22.0
25.0

12.0
14.0 0.75 0.5

2.5 1.00

E309L-XX 0.04 22.0
25.0

12.0
14.0 0.75 0.5

2.5 1.00

E309LMo-XX 0.04 22.0
25.0

12.0
14.0

2.0
3.0

0.5
2.5 1.00

E310-XX 0.08
0.20

25.0
28.0

20.0
22.5 0.75 1.0

2.5 0.75

E312-XX 0.15 28.0
32.0

8.0
10.5 0.75 0.5

2.5 1.00

E316-XX 0.08 17.0
20.0

11.0
14.0

2.0
3.0

0.5
2.5 1.00

E316L-XX 0.04 17.0
20.0

11.0
14.0

2.0
3.0

0.5
2.5 1.00

E347-XX 0.08 18.0
21.0

9.0
11.0 0.75 8 C%

1.00
0.5
2.5 1.00

E410-XX 0.12 11.0
13.5 0.7 0.75 1.0 0.90

E2209-XX 0.04 21.5
23.5

8.5
10.5

2.5
3.5

0.5
2.0 1.00

E2594-XX 0.04 24.0
27.0

8.0
10.5

3.5
4.5

0.5
2.0 1.00

1.  
A 1350 1400 1 200 /hr 600
B 1400 1450 2 100 /hr 1100
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P S N Cu ksi

0.04

0.03 0.75

80 35 NC-38

80 35 NC-38H

75 35 NC-38L
NC-38LT

80 30 NC-39

75 30 NC-39L

75 30 NC-39MoL

0.03 80 30 NC-30

0.04

95 22 NC-32

75 30 NC-36

70 30 NC-36L
NC-36LT

0.04 0.03 0.75 75 30 NC-37, NC-37L

0.04 0.03 0.75 65 20 A CR-40

0.04 0.03 0.08
0.20 0.75 100 20 NC-2209

0.04 0.03 0.20
0.30 0.75 110 15 NC-2594
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AWS A5.5-2014

         

     

C Mn Si P S Ni Cr Mo V Cu

E7016-A1 0.12 0.90 0.60 0.03 0.03 0.40
0.65

E8016-B2
0.05

0.12 0.90

0.60

0.03 0.03 1.00
1.50

0.40
0.65

E8018-B2 0.80

E7015-B2L 0.05 0.90 1.00 0.03 0.03 1.00
1.50

0.40
0.65

E9016-B3
0.05

0.12 0.90

0.60

0.03 0.03 2.00
2.50

0.90
1.20

E9018-B3 0.80

E8016-B6 0.05
0.10 1.0 0.90 0.03 0.03 0.40 4.0

6.0
0.45

0.65

E901X-B91a 0.08
0.13 1.20 0.30 0.01 0.01 0.80 8.0

10.5
0.85

1.20
0.15

0.30 0.25

E8016-C1 0.12 1.25 0.60 0.03 0.03 2.00
2.75

E7016-C2L 0.05 1.25 0.50 0.03 0.03 3.00
3.75

E8016-C3 0.12 0.40
1.25 0.80 0.03 0.03 0.80

1.10 0.15 0.35 0.05

E8018-W2 0.12 0.50
1.30

0.35
0.80 0.03 0.03 0.40

0.80
0.45

0.70
0.30

0.75
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Al Nb

Cb N
ksi ksi F ft-lbf

70 57 22 A CM-A76, CM-B76

80 67 19 B

CM-A96, CM-B96
CM-A96MB

CM-B98

75 57 19 B CM-B95

90 77 17 B

CM-A106
CM-A106N

CM-B108

80 67 19 C CM-5

0.04 0.02
0.10

0.02
0.07 90 77 17 E CM-95B91

CM-96B91

80 67 19 75 20 D LB-62L, NB-2

70 57 22 150 20 D NB-3J

80 68 80 24 40 20 LB-W588

80 67 19 0 20 LB-W62G
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AWS A5.5-2014  

         

     

C Mn Si P S Ni Cr Mo V Cu

E7010-P1

0.20  1.20  0.60  0.03  0.03  1.00  0.30  0.50  0.10

E8010-P1

E8013-G

b
1.00

b
0.80  0.03  0.03 b

0.50
b

0.30
b

0.20
b

0.10
b

0.20

E7016-G

E8016-G

E9016-G

E10016-G

E11016-G

a Mn Ni 1.40
b

1. 
A E  150 500 /hr

350 /hr 600
A 1150 25 F 
B 1275 25 F   1
C 1375 25 F
D 1125 25 F
E 1400 25 F    2

F
2. 

F V OH H
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Al Nb

Cb N
ksi ksi F ft-lbf

70 60 22

20 20

KOBE-7010S

80 67 19 KOBE-8010S

80 67 16

F

CM-B83
CM-B93

70 57 22 LB-52NS, LB-W52
LB-W52B, LB-76

80 67 19 NB-1, NB-1SJ

90 77 17
LB-62, LB-62U
LB-62UL, LB-M62
BL-96, CM-9Cb

100 87 16 LB-106

110 97 15 LB-116, LB-80UL
LB-88LT

      

EXX10 X Na F, V, OH, H DC

EXX13 X K F, V, OH, H AC DC

EXX15 X Na F, V, OH, H DC

EXX16 X K F, V, OH, H AC DC

EXX18 X F, V, OH, H AC DC
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AWS A5.9-2006

         
C Cr Ni Mo Mn Si

ER308 0.08 19.5 22.0 9.0 11.0 0.75 1.0 2.5 0.30 0.65

ER308L 0.03 19.5 22.0 9.0 11.0 0.75 1.0 2.5 0.30 0.65

ER309 0.12 23.0 25.0 12.0 14.0 0.75 1.0 2.5 0.30 0.65

ER309L 0.03 23.0 25.0 12.0 14.0 0.75 1.0 2.5 0.30 0.65

ER309LMo 0.03 23.0 25.0 12.0 14.0 2.0 3.0 1.0 2.5 0.30 0.65

ER310 0.08 0.15 25.0 28.0 20.0 22.5 0.75 1.0 2.5 0.30 0.65

ER316 0.08 18.0 20.0 11.0 14.0 2.0 3.0 1.0 2.5 0.30 0.65

ER316L 0.03 18.0 20.0 11.0 14.0 2.0 3.0 1.0 2.5 0.30 0.65

ER317L 0.03 18.5 20.5 13.0 15.0 3.0 4.0 1.0 2.5 0.30 0.65

ER347 0.08 19.0 21.5 9.0 11.0 0.75 1.0 2.5 0.30 0.65

ER410 0.12 11.5 13.5 0.6 0.75 0.6 0.5

ER2209 0.03 21.5 23.5 7.5 9.5 2.5 3.5 0.50 2.0 0.90

ER2594 0.03 24.0 27.0 8.0 10.5 2.5 4.5 2.5 1.00

a Nb Nb Ta

1. Fe 0.50%
2. C Q R

  ERXXX
  ECXXX

  EQXXX
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P S N Cu

0.03

0.03 0.75

MG-S308, TG-S308
US-308

TG-S308L, US-308L

MG-S309, TG-S309
US-309

TG-S309L, US-309L

TG-S309MoL

TG-S310

TG-S316, US-316

TG-S316L, US-316L

TG-S317L, US-317L

Nba  
10 C 1.0 TG-S347, TG-S347L

TG-S410

0.08 0.20 TG-S2209

0.02 0.20 0.30 1.5 W 1.0 TG-S2594
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Si Fe Cu Mn Mg Cr

ER1100
R1100 a a 0.05 0.20 0.05

ER4043
R4043 4.5 6.0 0.8 0.30 0.05 0.05

ER4047
R4047 11.0 13.0 0.8 0.30 0.15 0.10

ER5183
R5183 0.40 0.40 0.10 0.50 1.0 4.3 5.2 0.05 0.25

ER5356
R5356 0.25 0.40 0.10 0.05 0.20 4.5 5.5 0.05 0.20

ER5554
R5554 0.25 0.40 0.10 0.50 1.0 2.4 3.0 0.05 0.20

 a Si Fe 0.95%
b Be 0.0008
c  Al 0.010% 2 100%
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AWS A5.10-1999

                        

Zn Ti
Al

0.10 0.05b 0.15 99.00c A-1100WY
A-1100BY

0.10 0.20 0.05b 0.15 A-4043WY
A-4043BY

0.20 0.05b 0.15 A-4047WY
A-4047BY

0.25 0.15 0.05b 0.15 A-5183WY
A-5183BY

0.10 0.06 0.20 0.05b 0.15 A-5356WY
A-5356BY

0.25 0.05 0.20 0.05b 0.15 A-5554WY
A-5554BY
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C Mn Fe P S Si Cu Nia Co Al

ENiCrFe-1 0.08 3.5 11.0 0.03 0.015 0.75 0.50 62.0

ENiCrFe-3 0.10 5.0
9.5 10.0 0.03 0.015 1.0 0.50 59.0 b

ENiCrFe-9 0.15 1.0
4.5 12.0 0.02 0.015 0.75 0.50 55.0

ENiMo-8 0.10 1.5 10.0 0.02 0.015 0.75 0.50 60.0

 a Co
b Co 0.12%
c Ta 0.30%
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AWS A5.11-2005

            

Ti Cr
Nb
Cb

Ta
Mo V W

ksi

13.0
17.0

1.5
4.0c 0.50 80 30 NI-C70A

1.0 13.0
17.0

1.0
2.5c 0.50 80 30 NI-C703D

12.0
17.0

0.5
3.0

2.5
5.5 1.5  0.50 95 25 NI-C70S

0.5
3.5

17.0
20.0

2.0
4.0 0.50 95 25 NI-C1S
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        c

C Mn Fe P S Si Cu Nia Co

ERNiCr-3 0.10 2.5
3.5 3.0 0.03 0.015 0.50  0.50  67.0 b

ERNiMo-8 0.10 1.0 10.0 0.015 0.015 0.50  0.50  60.0

ERNiCrMo-3 0.10  0.50 5.0 0.02 0.015 0.50  0.50  58.0

 a Co
b Co 0.12%
c Q R
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AWS A5.14-2005

            

Al Ti Cr
Nb
Cb

Ta
Mo V W

0.75 18.0
22.0

2.0
3.0 0.50 MG-S70NCb

TG-S70NCb

0.5
3.5

18.0
21.0

2.0
4.0 0.50 TG-S709S

US-709S

0.40  0.40 20.0
23.0

3.15
4.15

8.0
10.0 0.50 TG-SN625

EQNiCr-3 US-B70N
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C Mn Si S P Cu

1 

EH14 0.10 0.20 1.70 2.20 0.10 0.030 0.030 0.35

F6A0-EXXX
F6P0-EXXX

F6A2-EXXX
F6P2-EXXX

F6A4-EXXX
F6P4-EXXX

F6A5-EXXX
F6P5-EXXX

F6A6-EXXX
F6P6-EXXX

F6A8-EXXX
F6P8-EXXX

F7A0-EXXX
F7P0-EXXX

F7A2-EXXX
F7P2-EXXX

F7A4-EXXX
F7P4-EXXX

F7A5-EXXX
F7P5-EXXX

F7A6-EXXX
F7P6-EXXX

F7A8-EXXX
F7P8-EXXX

1

F1 XXX -E2 XXX

A
P

1150 25 F 1hr
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AWS A5.17-1997

ft-lbfTi
ksi ksi

0.50 US-36, US-36LT
US-49A

60 80 48

22

20     0 F

20 20 F

20 40 F

20 50 F

20 60 F

20 80 F

70 95 58

20     0 F

20 20 F

20 40 F

20 50 F

20 60 F

20 80 F

1 F FS
2 E EC
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C Mn Si P S Cu Ni Cr

1 

ER70S-6 CO2
0.06

0.15
1.40

1.85
0.80

1.15 0.025 0.035 0.50 0.15 0.15

ER70S-Gc

2 

E70C-6Xa d

75
80  
Ar

CO2

CO2

0.12 1.75 0.90 0.03 0.03 0.50 0.50 0.20

1
2

a X=C CO2 X=M 75 80%Ar CO2

b
c Ni Cr Mo V
d Ni Cr Mo V 0.50%
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AWS A5.18-2005

ft-lbfMo V Ti Zr Al
ksi ksi

0.15 0.03

70 58 22

20
20 F MG-51T

b

MG-1Z, MG-50
MG-50R
MIX-50S, MIX-55R
MG-S50, SE-A50
TG-S50
MG-S50LT
MG-55R

0.30 0.08 20
20 F

MX-100T
E70C-6C, 6M

MX-A100
E70C-6M

1.  N ERXXX-XXN P 0.012% Cu 0.08%
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AWS A5.20-2005

      
/

c

C Mn Si P S Cr Ni

E70T-1Ca CO2

DC

Mb

0.12

1.75

0.90

0.03 0.03 0.20 0.50

E71T-1Ca CO2

E70T-9Ca CO2

DC

E71T-9Ca CO2

E70T-4 DC

0.30 0.60
E70T-7
E71T-7 DC

E7XT-GS Sb

a 40 20ft-lb EXXT-XX-J
b M S
c 5%
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Mo V Al Cu
ksi ksi F ft-lbf

0.30 0.08 0.35 70
95 58 22

0 20

DW-200, MX-100
MX-200, MX-200H
MX-Z100, MX-Z200
MX-Z100S, MX-Z210

E70T-1C

DW-100, DW-100V
DW-Z100, DW-Z110, 
MX-100Z

E71T-1C

20 20

MX-55LF
E70T-9C-J

DW-100E E71T-9C
DW-55E E71T-9C-J

1.8

OW-56A

OW-S50H E70T-7

         70 OW-S50T, OW-1Z
E71T-GS

1. 

0 1

40 20ft-lbf

C CO2

M 75 80%Ar CO2

EX X T-XM-J
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C Cr Ni Mo Nb Ta Mn Si

E308TX-X 0.08 18.0
21.0

9.0
11.0 0.75

0.5
2.5

1.0

E308LTX-X 0.04 18.0
21.0

9.0
11.0 0.75

E308HTX-X 0.04
0.08

18.0
21.0

9.0
11.0 0.75

E309TX-X 0.10 22.0
25.0

12.0
14.0 0.75

E309LTX-X 0.04 22.0
25.0

12.0
14.0 0.75

E309LMoTX-X 0.04 21.0
25.0

12.0
16.0

2.0
3.0

E310TX-X 0.20 25.0
28.0

20.0
22.5 0.75 1.0

2.5

E316TX-X 0.08 17.0
20.0

11.0
14.0

2.0
3.0

0.5
2.5

E316LTX-X 0.04 17.0
20.0

11.0
14.0

2.0
3.0

E317LTX-X 0.04 18.0
21.0

12.0
14.0

3.0
4.0

E347TX-X 0.08 18.0
21.0

9.0
11.0 0.75 8 C%

1.0

EGTX-X

R308LT1-5 0.03 18.0
21.0

9.0
11.0 0.75

0.5
2.5 1.2

R309LT1-5 0.03 22.0
25.0

12.0
14.0 0.75

R316LT1-5 0.03 17.0
20.0

11.0
14.0

2.0
3.0

R347T1-5 0.08 18.0
21.0

9.0
11.0 0.75 8 C%

1.0

E2209TX-X 0.04 21.0
24.0

7.5
10.0

2.5
4.0

0.5
2.0 1.0

E2594TX-X 0.04 24.0
27.0

8.0
10.5

2.5
4.5

0.5
2.5 1.0

1. EXXX RXXX
2. T 0 1
3.  1 CO2 3 4 75 80%Ar CO2

5 Ar
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AWS A5.22-2012

         

P S N Cu W ksi

0.04

0.03 0.75

80 30 DW-308

75 30

DW-308L, DW-308LH
DW-308LP, 
DW-308LTP
DW-T308L

80 30 DW-308H

80 30 DW-309

75 30
DW-309L
DW-309LP
DW-T309L

75 25 DW-309MoL
DW-309MoLP

0.03 80 30 DW-310

0.04

75 30 DW-316, DW-316H

70 30 DW-316L, DW-316LP
DW-T316L

75 20 DW-317L, DW-317LP

75 30 DW-347

         

0.04 0.03 0.75

75 30 TG-X308L

75 30 TG-X309L

70 30 TG-X316L

75 30 TG-X347

0.04 0.03 0.08
0.20 0.75 100 20 DW-2209

0.04 0.03 0.20
0.30 1.5 1.0 110 15 DW-2594

4. Fe 0.50%
5.  400 500 [Bi]

0.002% 20ppm
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C Mn Si S P Cr

C-Mo

EA3 0.05 0.17 1.65 2.20 0.20 0.025 0.025

ENi3 0.13 0.60 1.20 0.05 0.30 0.020 0.020 0.15

EG

1. 0.50%
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AWS A5.23-2007

Ni Mo Cu V Al Ti Zr

0.45 0.65 0.35 US-40

3.10 3.80 0.35 US-203E

US-49, US-80BN, US-80LT, US-255
US-W52B, US-W62B, US-56B, US-63S
US-511, US-511N, US-521, US-521S, US-502
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1.

C Mn Si P S Ni

1 Cr-Mo

ER80S-B6 
ER90S-B9

0.10
0.08 0.13

0.40 0.70
1.20

0.50
0.15 0.50

0.025
0.010

0.025
0.010

0.60
0.80

ERXXS-G

2

EXXC-G

1  3 Nb  0.02 0.10 N 0.03 0.07
2   Mn Ni 1.50
1. B6 B8 B9

2.

ksi ksi F ft-lbf

ER80S-B6 80 68 17

ER90S-B9 90 60 16

ER70S-G 70

ER80S-G 80

ER90S-G 90

ER100S-G 100

ER110S-G 110

ER120S-G 120

1. 
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AWS A5.28-2005

Cr Mo V Ti Zr Al Cu

4.50 6.00
8.00 10.50

0.45 0.65
0.85 1.20 0.15 0.30 0.04

0.35
0.20

0.50
0.50 3

2. G Ni 0.50% Cr 0.30% Mo 0.20%

F F

400 50 1375 25 MG-S5CM, TG-S5CM

450 50 1400 25 MG-S90B91, TG-S90B91

MG-S1N, MG-S3N, TG-S1N, TG-S3N

MG-W50B, MG-W588, MG-T1NS, TG-S62
MG-S56, MG-1CM, MG-S1CM, TG-S56, TG-SM
TG-S1CM, TG-S2CML

MG-S63B, MG-2CM, MG-S2CM, TG-S2CM

MG-S70, MG-70

MG-S80, TG-S80AM, MG-80, MG-82

MG-S88A
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AWS A5.29-2010

C Mn Si P S Ni

Ni1 0.12 1.50 0.80 0.030 0.030 0.80 1.10

Ni2 0.12 1.50 0.80 0.030 0.030 1.75 2.75

K2 0.15 0.50 1.75 0.80 0.030 0.030 1.00 2.00

W2 0.12 0.50 1.30 0.35 0.80 0.030 0.030 0.40 0.80

1. 

0 1

C CO2

M 75 80 Ar CO2

EXXTX-XX-JHX
20 F 20ft-lbf
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Cr Mo V Al Cu

0.15 0.35 0.05 DW-60

0.15 0.35 0.05
DW-55L
DW-55LSR

0.45 0.70 0.30 0.75
DW-60W, DW-588
MX-60W, MX-588
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AWS A5.34-2013  

c

C Mn Fe P S Si Cu Ni a Co

ENiCr3Tx-y 0.10 2.5
3.5 3.0 0.03 0.015 0.50  0.50  67.0 b

ENiMo13Tx-y 0.10 2.0
3.0 10.0 0.020 0.015 0.75 0.5 58.0

ENiCrMo3Tx-y 0.10  0.50 5.0c 0.02 0.015 0.50  0.50  58.0 b

ENiCrMo4Tx-y 0.02 1.0 4.0
7.0 0.03  0.03 0.2 0.50 2.5

a Co
b Co 0.10%
c 1.0%
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Ti Cr Nb Cb
Ta Mo V W ksi

0.75 18.0
22.0

2.0
3.0 0.50 80 25 DW-N82

0.75 4.0
8.0

16.0
19.0

2.0
4.0 0.50 100 25 DW-N709SP

0.40 20.0
23.0

3.15
4.15

.0
10.0 0.50 100 25 DW-N625

14.5
16.5

15.0
17.0 0.35 3.0

4.5 0.50 100 25 DW-NC276
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3.
ASME Sec.IX

ASME Sec.IX 2015 Edition
F-No.

F-
No.

ASME
Specifi cation

No.

AWS
Classifi cation

No.

F-
No.

ASME
Specifi cation

No.

AWS
Classifi cation

No.

Steel and Steel Alloys Aluminum and Aluminum-Base Alloys

1

2

3

4

5

6

SFA-5.1

SFA-5.4
SFA-5.5
SFA-5.1

SFA-5.5
SFA-5.1
SFA-5.5

SFA-5.1

SFA-5.4
other than

austentic
and duplex
SFA-5.5

SFA-5.4
austentic

and duplex
SFA-5.2
SFA-5.9
SFA-5.17
SFA-5.18
SFA-5.20
SFA-5.22
SFA-5.23
SFA-5.25
SFA-5.26
SFA-5.28
SFA-5.29
SFA-5.30

EXX20, EXX22,
EXX24, EXX27,
EXX28
EXX X -26
EXX20-X, EXX27-X
EXX12, EXX13,
EXX14, EXX19
E X XX13-X
EXX10, EXX11
E X XX10-X,
E X XX11-X
EXX15, EXX16,
EXX18, EXX18M,
EXX48
EXXX X -15,
EXXX X -16,
EXXX X -17

E X XX15-X,
E X XX16-X,
E X XX18-X,
E X XX18M,
E X XX18M1,
E X XX45
EXXX X -15,
EXXX X -16,
EXXX X -17
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
All Classifi cation
INMs-X, IN5XX,
IN3XX X

21

22

23

25
26

SFA-5.3
SFA-5.10
SFA-5.10

SFA-5.3
SFA-5.10

SFA-5.10
SFA-5.10

ER1100, R1100
ER5183, ER5356,
ER5554
R5183, R5356,
R5554
E4043
ER4043, ER4047
R4043, R4047

Copper and Copper-Base Alloys

31
31
32
32
33
33
34
34
34
35
36
36
37
37

SFA-5.6
SFA-5.7
SFA-5.6
SFA-5.7
SFA-5.6
SFA-5.7
SFA-5.6
SFA-5.7
SFA-5.30
SFA-5.8
SFA-5.6
SFA-5.7
SFA-5.6
SFA-5.7

Nickel and Nickel-Base Alloys

42

43

SFA-5.14
SFA-5.30
SFA-A5.11
SFA-A5.14
SFA-A5.30
SFA-A5.11

SFA-5.14

ERNiCu-7

ENiCrFe-1, ENiCrFe-3,
ENiCrFe-7, ENiCrFe-9,
ENiCrMo-6
ERNiCr-3, ERNiCrMo-3,
ERNiCrMo-10
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F-
No.

ASME
Specifi cation

No.

AWS
Classifi cation

No.

F-
No.

ASME
Specifi cation

No.

AWS
Classifi cation

No.
43

44
44

45
45

SFA-5.30
SFA-5.34
SFA-5.11
SFA-5.11
SFA-5.14
SFA-5.11
SFA-5.14

All Classifi cation
ENiMo-8

ERNiMo-8

Titanium and Titanium Alloys

51
52
53
54
55

SFA-5.16
SFA-5.16
SFA-5.16
SFA-5.16
SFA-5.16

Zirconium and Zirconium Alloys

61 SFA-5.24

Hard-Facing Weld Metal Overlay

71
72

SFA5.13
SFA5.21

A-No.

A-
No.

Types of Weld 
Deposit

Analysis 

C Cr Mo Ni Mn Si

1 Mild Steel 0.20 0.20 0.30 0.50 1.60 1.0

2 Carbon-
Molybdenum 0.15 0.50 0.40 0.65 0.50 1.60 1.0

3 Chrome 0.4  to 2
Molybdenum 0.15  0.40 2.00 0.40 0.65 0.50 1.60 1.0

4 Chrome 2  to 4
Molybdenum 0.15  2.00 4.00 0.40 1.50 0.50 1.60 2.0

5 Chrome 4  to 10.5
Molybdenum 0.15  4.00 10.5  0.40 1.50 0.80 1.20 2.0

6 Chrome-
Martensitic 0.15  11.0 15.0 0.70 0.80 2.00 1.0

7 Chrome-Ferritic 0.15  11.0 30.0 1.00 0.80 1.00 3.0

8 Chromium-Nickel 0.15  14.5 30.0 4.00 7.50 15.0 2.50 1.0

9 Chromium-Nickel 0.30  19.0 30.0 6.00 15.0 37.0 2.50 1.0

10 Nickel to 4 0.15 0.50 0.55 0.80 4.00 1.70 1.0

11 Manganese-
Molybdenum 0.17 0.50 0.25 0.75 0.85 1.25 2.25 1.0

12 Nickel-Chrome-
Molybdenum 0.15 1.50 0.25 0.80  1.25 2.80  0.75 2.25 1.0

F-No. A-No. 13
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4.
NK LR NV BV

 N/mm2
*

N/mm2
**

mL/100g J

NK

305 400 560
400

22

KMW1
KMW2
KMW3

20
0

20 47 34

H15 10 
H10   5

H15 15 
H10 10

Y32, 36 375 490 600
490

KMW52
KMW53
KMW54

0
20
40

Y40 400 510 690
510

KMW52Y40 
KMW53Y40
KMW54Y40

0
20
40

47 39

AB

305 400 560
400

22

1
2
3

20
0

20
47 34 H15 10

H10   5

H15 15 
H10 10
H5     5

Y32, 36 375 490 660
490

2Y
3Y
4Y

0
20
40

47 34

Y40 400 510 690
510

2Y400
3Y400
4Y400

0
20
40

47 41

LR

305 400 560
400

22

1Nm
2Nm
3Nm

20
0

20
47 34

H15 10

H15 15 
H10 10 
H5    5

Y32, 36 375 490 660
490

1Ym
2Ym
3Ym
4Ym

20
0

20
40

Y40 400 510 690
510

2Y40m
3Y40m
4Y40m
5Y40m

0
20
40
60

47 39

NV

305 400 560
400

22

1
2
3

20
0

20
47 34

H15 10 
H10   5

H15 15 
H10 10 
H5     5

Y32, 36 375 490 660
490

2Y
3Y
4Y
5Y

0
20
40
60

Y40 400 510 690
510

2Y40
3Y40
4Y40
5Y40

0
20
40
60

47 39

BV

305 400 560
400

22

1
2
3
4

20
0

20
40 47 34 H15 10

H10   5

H15 15 
H10 10 
H5     5

Y32, 36 375 490 660
490

2Y
3Y
4Y
5Y

0
20
40
60

Y40 400 510 690
510

2Y40
3Y40
4Y40
5Y40

0
20
40
60

47 39

* 
** 
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 N/mm2
*

N/mm2
**

 J

NK

305 400 560
400

22

KSW1
KSW2
KSW3

20
0

20
47 34

Y32, 36 375 490 660
490

KSW51
KSW52
KSW53
KSW54

20
0

20
40

Y40 400 510 690
510

KSW52Y40
KSW53Y40
KSW54Y40

0
20
40

47 39

AB

305 400 560
400

22

1SA
2SA
3SA

20
0

20
47 34

Y32, 36 375 490 660
490

2YSA
3YSA
4YSA

0
20
40

47 34

Y40 400 510 690
510

2Y400SA
3Y400SA
4Y400SA

0
20
40

47 41

LR

305 400 560
400

22

1NS
2NS
3NS

20
0

20
47 34

Y32, 36 375 490 660
490

1YS
2YS
3YS
4YS

20
0

20
40

Y40 400 510 690
510

2Y40S
3Y40S
4Y40S
5Y40S

0
20
40
60

47 39

NV

305 400 560
400

22

Ⅰ
Ⅱ
Ⅲ

20
0

20

47 34
Y32, 36 375 490 660

490

ⅠY
ⅡY
ⅢY
ⅣY
ⅤY

20
0

20
40
60

Y40 400 510 690
510

ⅡY40
ⅢY40
ⅣY40
ⅤY40

0
20
40
60

47 39

BV

305 400 560
400

22

SA1
SA2
SA3
SA4

20
0

20
40

47 34

Y32, 36 375 490 660
490

SA1Y
SA2Y
SA3Y
SA4Y
SA5Y

20
0

20
40
60

Y40 400 510 690
510

SA2Y40
SA3Y40
SA4Y40
SA5Y40

0
20
40
60

47 39

* 
** 
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 N/mm2
*

N/mm2
*

 J

NK

305 400 560
400

22

KAW1
KAW2
KAW3

20
0

20
34

Y32, 36 375 490 660
490

KAW51
KAW52
KAM53
KAM54

20
0

20
40

Y40 400 510 690
510

KAW52Y40
KAW53Y40
KAW54Y40

0
20
40

39

AB

305 400 560
400

22

1
2
3

20
0

20
34

Y32, 36 375 490 660
490

1Y
2Y
3Y
4Y

20
0

20
40

34

Y40 400 510 690
510

2Y400
3Y400
4Y400

0
20
40

41

LR

305 400 560
400

22

1
2
3

20
0

20
34

Y32, 36 375 490 660
490

1Y
2Y
3Y
4Y

20
0

20
40

Y40 400 510 690
510

2Y40
3Y40
4Y40
5Y40

0
20
40
60

39

NV

305 400 560
400

22

Ⅰ
Ⅱ
Ⅲ

20
0

20

34
Y32, 36 375 490 660

490

ⅠY
ⅡY
ⅢY
ⅣY
ⅤY

20
0

20
40
60

Y40 400 510 690
510

ⅡY40
ⅢY40
ⅣY40
ⅤY40

0
20
40
60

39

BV

305 400 560
400

22

A1
A2
A3
A4

20
0

20
40

34

Y32, 36 375 490 660
490

A1Y
A2Y
A3Y
A4Y
A5Y

20
0

20
40
60

Y40 400 510 690
510

A2Y40
A3Y40
A4Y40
A5Y40

0
20
40
60

39

* 
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 N/mm2
*

N/mm2
 J

NK

305 400 560
400

22

KEW1
KEW2
KEW3

20
0

20
34

Y32, 36 375 490 660
490

KEW51
KEW52
KEW53
KEW54

20
0

20
40

Y40 400 510 690
510

KEW52Y40
KEW53Y40
KEW54Y40

0
20
40

39

AB

305 400 560
400

22

1
2
3

20
0

20
34

Y32, 36 375 490 660
490

1Y
2Y
3Y
4Y

20
0

20
40

34

Y40 400 510 690
510

2Y400
3Y400
4Y400

0
20
40

41

LR

305 400 560
400

22

1
2
3

20
0

20
34

Y32, 36 375 490 660
490

1Y
2Y
3Y
4Y

20
0

20
40

Y40 400 510 690
510

2Y40
3Y40
4Y40
5Y40

0
20
40
60

39

NV

305 400 560
400

22

Ⅰ
Ⅱ
Ⅲ

20
0

20

34
Y32, 36 375 490 660

490

ⅠY
ⅡY
ⅢY
ⅣY
ⅤY

20
0

20
40
60

Y40 400 510 690
510

ⅡY40
ⅢY40
ⅣY40
ⅤY40

0
20
40
60

39

BV

305 400 560
400

22

AV1
AV2
AV3

20
0

20 34
Y32, 36 375 490 660

490

AV2Y
AV3Y
AV4Y

0
20
40

Y40 400 510 690
510

AV2Y40 
AV3Y40
AV4Y40

0
20
40

39

* 
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NK

 or
N/mm2

*
N/mm2

*
 J

NK

Y42 420 530 680
530 20

KMW2Y42, KSW2Y42, KAW2Y42
KMW3Y42, KSW3Y42, KAW3Y42
KMW4Y42, KSW4Y42, KAW4Y42
KMW5Y42, KSW5Y42, KAW5Y42

0
20
40
60 47

Y46 460 570 720
570 18

KMW2Y46, KSW2Y46, KAW2Y46
KMW3Y46, KSW3Y46, KAW3Y46
KMW4Y46, KSW4Y46, KAW4Y46
KMW5Y46, KSW5Y46, KAW5Y46

0
20
40
60

Y50 500 610 770
610 17

KMW2Y50, KSW2Y50, KAW2Y50
KMW3Y50, KSW3Y50, KAW3Y50
KMW4Y50, KSW4Y50, KAW4Y50
KMW5Y50, KSW5Y50, KAW5Y50

0
20
40
60

50

Y55 550 670 830
670

16

KMW2Y55, KSW2Y55, KAW2Y55
KMW3Y55, KSW3Y55, KAW3Y55
KMW4Y55, KSW4Y55, KAW4Y55
KMW5Y55, KSW5Y55, KAW5Y55

0
20
40
60

55

Y62 620 720 890
720

KMW2Y62, KSW2Y62, KAW2Y62
KMW3Y62, KSW3Y62, KAW3Y62
KMW4Y62, KSW4Y62, KAW4Y62
KMW5Y62, KSW5Y62, KAW5Y62

0
20
40
60

62

Y69 690 770 940
770 15

KMW2Y69, KSW2Y69, KAW2Y69
KMW3Y69, KSW3Y69, KAW3Y69
KMW4Y69, KSW4Y69, KAW4Y69
KMW5Y69, KSW5Y69, KAW5Y69

0
20
40
60

69

305 400 560
400

22

KMWL1, KSWL1 40
34
27

KAWL1 27

345 440 610
440

KMWL2, KSWL2

60

34
27

KAWL2 27

375

490 660
490 21 KMWL3, KSWL3 34

27
KAWL3 27

590
630 25

KMWL91, KSWL91, KAWL91
196 27

410 660
670 KMWL92, KSWL92, KAWL92

AB

Y42 420 530 680
530

20

3YQ420
4YQ420
5YQ420

20
40
60 47

Y46 460 570 720
570

3YQ460
4YQ460
5YQ460

20
40
60

Y50 500 610 770
610

18

3YQ500
4YQ500
5YQ500

20
40
60

50

Y55 550 670 830
670

3YQ550
4YQ550
5YQ550

20
40
60

55

Y62 620 720 890
720

3YQ620
4YQ620
5YQ620

20
40
60

62

Y69 690 770 940
770 17

3YQ690
4YQ690
5YQ690

20
40
60

69
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 or
N/mm2

*
N/mm2

*
 J

LR 
BV

Y42 420 530 680

20

3Y42
4Y42
5Y42

20
40
60

47[ 41**]

Y46 460 570 720
3Y46
4Y46
5Y46

20
40
60

47

Y50 500 610 770

18

3Y50
4Y50
5Y50

20
40
60

50

Y55 550 670 830
3Y55
4Y55
5Y55

20
40
60

55

Y62 620 720 890
3Y62
4Y62
5Y62

20
40
60

62

Y69 690 770 940 17
3Y69
4Y69
5Y69

20
40
60

69

***

375 460 490 22 11/2Ni 80

34 27

355 470 490 N15
375 420 450 25 31/2Ni 100355 470 490 22 N35
375 500 540 25 5Ni 120380 520 540 22 N50
375 600 640 25 9Ni 196480 670 690 22 N90

NV

Y42 420 530 680

20

3Y42/ⅢY42
4Y42/ⅣY42
5Y42/ⅤY42

20
40
60 47

Y46 460 570 720
3Y46/ⅢY46
4Y46/ⅣY46
5Y46/ⅤY46

20
40
60

Y50 500 610 770

18

3Y50/ⅢY50
4Y50/ⅣY50
5Y50/ⅤY50

20
40
60

50

Y55 550 670 830
3Y55/ⅢY55
4Y55/ⅣY55
5Y55/ⅤY55

20
40
60

55

Y62 620 720 890
3Y62/ⅢY62
4Y62/ⅣY62
5Y62/ⅤY62

20
40
60

62

Y69 690 770 940 17
3Y69/ⅢY69
4Y69/ⅣY69
5Y69/ⅤY69

20
40
60

69

305
400 560

22
5/Ⅴ NV2 4 55 41

400 NV2 4L 60 34

375 490 660
490 5Y/ⅤY NV4 4

NV4 4L
55 41
60 34

315 390

25

NV1.5Ni
NV3.5Ni
NV5Ni
NV9Ni

95
115
140
196

34375 440
375 490
375 600

305
440

18
NV0.3Mo

NV1Cr0.5Mo
NV2.25Cr1Mo

470
480

* 
** [ ]
*** LR BV LR BV
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