
• 
• 

• TIG
• 
• 
• 9%
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1.

27J

1

NB-1 214

LB-26V
Z-6V

46
60

30

50

LB-52NS 
NB-2

211
214

60

NB-1SJ 212
80

NB-3J 213
101

NI-C70S
NI-C1S

236
236196
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2

MAG
CO2

MAG
Ar CO2

TIG

DW-55E 216

MG-S50 106 TG-S50 111
30

DW-A55L
DW-A55LSR
MG-S50LT
MG-T1NS
MG-S1N

220
220
222
222
222 TG-S1N 224

40

DW-55L
DW-55LSR
MX-55LF

217
218
220

60

MG-S3N 222 TG-S3N 224
101

DW-N70S
DW-N709SP

236
236

TG-S709S
TG-S9N

236
224196

3

MF-38/US-36 127

PF-H55S/
US-255 232

PF-100H/
US-36LT 232

30

MF-38/US-49A 226
40

PF-H55S/US-49A 228
50

PF-H55LT/US-36 227
60

PF-H203/US-203E 229

80

101 

PF-N3/US-709S 236 PF-N4/US-709S 236
196
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MPa min.
MPa min.

J min.

490
350
35

520
400
40

550
420
42

20 LB-52 SR
LB-52A LB-57 LB-62UL

LB-62 SR

40 LB-7018-1
DCEP LB-52NS AC

NB-1SJ SR
NB-1SJ AC SR
LB-62L SR

60 NB-1SJ SR
LB-52NS SR

20
DW-100E CO2

MG-S50
Ar 20 CO2 SR

DW-55L CO2

DW-55L CO2

DW-A62LSR
Ar 20 CO2 SR30

DW-55E CO2

40

50 DW-55LSR CO2 SR
DW-A55L
Ar 20 CO2

DW-A55LSR SR
MG-S50LT
MX-A55Ni1

DW-A81Ni1
Ar 20 CO2

60

DW-55L CO2

DW-A55L
Ar 20 CO2

MG-S50LT SR

DW-55LSR CO2

DW-A55L
Ar 20 CO2

DW-A55LSR
MX-A55Ni1

TIG

20 TG-S50 SR
TG-S51T SR

TG-S62 SR

30

TG-S60A SR40
TG-S1N

60

20

MF-38/US-36
AC SR

AF-490E/US-29
DCEP

MF-38/US-49A AC SR

40 AF-490AS/US-36
DCEP SR

PF-H55S/US-49A
AC SR

PF-H55S/US-49A
AC SR

PF-H80AK/US-56B
DCEP

60

PF-H55LT/US-36
AC SR

PF-H55AS/US-36J
DCEP SR

AF-490L/US-29HK
DCEP SR

PF-H55LT/US-36 AC
PF-H55LT/US-36J SR
PF-H55AS/US-36J
DCEP

PF-H55LT/US-36J
AC

 N=3
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610
500
50

670
550
55

770
690
69

LB-62UL
LB-62 SR LB-106 LB-80UL AC

LB-116 AC

LB-62L AC SR
LB-65L DCEP SR
LB-67L

LB-70L DCEP
LB-88LT AC
LB-80L DCEP

LB-Y75 AC

DW-A65L Ar 20 CO2  
MG-T1NS
DW-A65Ni1

MG-S70 Ar 20 CO2 MG-S80 Ar 20 CO2

DW-A70L Ar 20 CO2 DW-A80L Ar 20 CO2

DW-62L CO2

DW-A62L
DW-A62LSR
MX-A62L

MG-S88A Ar 20 CO2

MX-A80L

TG-S80AM SR TG-S80AM

MF-38/US-40 AC

PF-H80AS/US-255
DCEP

PF-H80AK/US-80LT
AC

PF-H80AS/US-80LT
DCEP

PF-H55S/US-40 AC
PF-H80AK/US-56B

PF-H80AK/US-56B AC
PF-H55S/US-2N AC SR
PF-H62AS/US-2N DCEP
PF-H62AK/US-2N AC SR

PF-H80AK/US-255 AC
PF-H78AC/US-2N

 SR
AW SR AW

210
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JIS

MF-38 Z 3352
SFCS1

212 m 1.40mm
12 65

75 m 850 m
20 200

0 m 850 m
20 D

PF-H55S Z 3352
SACG1

300 m 1.70mm
10 48

PF-H55LT Z 3352
SACG1

US-36
300 m 1.70mm

10 48

PF-H203 Z 3352
SACG1

US-203E 3.5
Ni 300 m 1.70mm

10 48

PF-100H Z 3352
SACG1

US-36LT
300 m 1.70mm

10 48

PF-I50LT Z 3352 
SACB-I1

US-255
FCB™ RF™ 300 m 1.70mm

10 48

PF-N3 Z 3333
FS9Ni-F

US-709S
9 Ni 212 m 1.40mm

12 65

PF-N4 Z 3333
FS9Ni-H

US-709S
9 Ni 212 m 1.40mm

12 65
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JIS

AWS mmC Si Mn Ni Mo

US-36
Z 3351 YS-S6

A5.17 EH14
0.12  0.03  1.95

3.2 4.0
4.8

US-36LT
Z 3351 YS-S6

A5.17 EH14
0.13  0.04  1.80 Ti

0.13
2.4 3.2
4.0

US-49A
Z 3351 YS-M1

A5.17 EH14
0.12  0.02  1.99 0.24

2.4 3.2
4.0 4.8

US-40
Z 3351 YS-M5

A5.23 EA3
0.13  0.02  1.80 0.52

2.4 3.2
4.0 4.8

US-255
Z 3351 YS-NM6

A5.23 EG
0.10  0.03  1.65  2.40  0.50

3.2 4.0
4.8 6.4

US-203E
Z 3351 YS-N2

A5.23 ENi3
0.06  0.18  0.98  3.48 4.0

US-709S

Z 3333 YS9Ni

A5.14 ERNiMo-8

0.02  0.01  0.01 19.1
Cr 2.0 
W 2.9 
Fe 5.5

1.6 2.4
3.2
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2.

1

AC DC
DC

2

3

4

60%
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PA

PE
PC

PB
PF

LB-52NS
400 490MPa
JIS Z 3211 E4916-N1 AP L AWS A5.5 E7016-G

LPG LPG

30 CTOD 60

50 100
350 400 1

210

  
C Si Mn P S Ni Ti B

0.06 0.36 1.38 0.012 0.007 0.46 0.019 0.0027

  

MPa MPa
J

CTOD

mm kJ/cm
CTOD

mm 1060
490 580 27 130 BS4360

50D
63

X 40
1.38

470 570 29 120 620 1hr 1.39 600 5hr

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

A

90 130 130 180 180 240 250 310

80 120 110 170 150 200

/ /
/NK ABS LR DNV GL BV
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PA

PE
PC

PB
PF

NB-1SJ
490 550MPa
JIS Z 3211 E5516-3N3 AP L AWS A5.5 E8016-G

LPG

45 CTOD 80

50 100
350 400 1

550MPa
210

  
C Si Mn P S Ni Ti B

0.07 0.43 1.36 0.007 0.004 1.37 0.021 0.0035

   AC

MPa MPa
J

CTOD

mm kJ/cm
CTOD

mm 4580

520 610 26 127 ASTM 
A537

Class2
32 37 0.69

1.20490 580 26 130 620 1hr

   AC DC
 mm 3.2 4.0 5.0
 mm 350 400 450

A

90 130 130 180 180 240

80 120 110 170 150 200

/ /
/NK ABS LR DNV GL BV



 213 

PA

PE
PC

PB
PF

NB-3J
3.5%Ni
JIS Z 3211 E4916-N7 AP L AWS A5.5 E7016-C2L

3.5%Ni

3.5%Ni Ni
80 575 625 100

50 100
350 400 1

210

  
C Si Mn P S Ni

0.05 0.36 0.73 0.006 0.003 3.50

   AC

MPa MPa
 J

100 85
470 560 28 170
440 530 30 140 170 620 1hr

   AC
 mm 3.2 4.0
 mm 350 400

A

90 130 130 170

80 120 110 150

/ /
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JIS

AWS mm C

NB-1

Z 3211
E5516-G AP

A5.5 E8016-G

400 490MPa 40 50
2.6
3.2
4.0
5.0

0.06

NB-2

Z 3211
E5516-N5 AP L

A5.5 E8016-C1

400 490MPa 2.5%Ni 60
2.6
3.2
4.0
5.0

0.06
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Si Mn P S Ni MPa MPa J

0.58 1.12 0.010 0.006 1.60

530 620 27 45
100

500 600 28 45
110

0.45 0.89 0.010 0.006 2.41

500 610 27 60
120

470 560 29 60
130

620 1hr



 216 

PA

PE
PC

PB
PF

DW-55E
400 550MPa
JIS Z 3313 T 49 4 T1-1 C A-U  YFL-C504R
AWS A5.20 E71T1-9C-J

40

50 100
411 413

210

  CO2

C Si Mn P S Ni
0.05 0.38 1.42 0.012 0.010 0.35

  CO2

MPa MPa
J

40
520 570 26 80

   DC
 mm 1.2 1.4

A

150 300 150 400

150 250 150 250

150 280 150 300

150 300 150 350

/NK ABS LR DNV GL BV CR CCS
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PA

PE
PC

PB
PF

DW-55L
400 550MPa
JIS Z 3313 T 55 6 T1-1 C A-N3  YFL-C506R
AWS A5.29 E81T1-K2C

LNG LPG LPG

60

50 100
411 413

210

  CO2

C Si Mn P S Ni
0.04 0.38 1.32 0.010 0.008 1.51

  CO2

MPa MPa
J

60
540 600 25 85

   DC
 mm 1.2 1.4

A

120 300 150 400

120 250 150 250

120 280 150 320

120 300 150 350

/NK ABS LR DNV GL BV KR CCS
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PA

PE
PC

PB
PF

DW-55LSR
400 550MPa
JIS Z 3313 T 55 6 T1-1 C A-N3  YFL-C506R
AWS A5.29 E81T1-K2C

60
400

490MPa

50 100
411 413

210

  CO2

C Si Mn P S Ni
0.06 0.29 1.21 0.008 0.007 1.56

  CO2

MPa MPa
J

60
480 565 26 115
440 530 28 100 620 1hr

   DC
 mm 1.2

A

120 300

120 250

120 280

120 300

/NK ABS LR DNV GL BV
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DW-460L
YP47
AWS -

60

100 150
411 413

210

  %
C Si Mn P S Ni

0.04 0.43 1.53 0.009 0.007 1.56

  

MPa MPa %
J

-20
580 650 25 140

   DC
 mm 1.2

A

150 300

150 250

150 280

150 300

   

NK ABS LR DNV·GL BV KR CCS

KSW5Y46G C H5
KSW63Y47G C H5 5YQ460H5 5Y46S H5

3Y47S H5 Y46MSH5 SA3Y47MH5
SA5Y46MH5

5Y46SMG 
C1 H5

For YP47 
Steel Plate

PE
PC

PA

PB
PF
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/
JIS

AWS mm

DW-A55ESR
 

A5.20 E71T-12M-J

400 490MPa
46 1.2

1.6

MX-55LF

 

A5.20 E70T-9C-J 

400 490MPa 60 1.2
1.4
1.6

DW-A55L
 

A5.29 E81T1-K2M

400 550MPa 60
1.2

DW-A55LSR
 

A5.29 E81T1-Ni1M

400 550MPa
SR 60

1.2
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C Si Mn P S Ni MPa MPa J

0.05 0.50 1.40 0.013 0.007 0.40

500 580 30 46
100

80%Ar
20 CO2

ABS
CWB

470 560 31 46
60

80%Ar
20 CO2

620 3hr

0.05 0.44 1.42 0.010 0.010 0.34 540 590 24 60
60

CO2

NK
ABS
LR

DNV GL
BV

0.06 0.32 1.17 0.008 0.008 1.53 560 630 29 60
95

Ar
20 CO2

ABS
LR

DNV GL
BV

CCS

0.07 0.31 1.37 0.008 0.008 0.93

510 570 29 60
120

Ar
20 CO2 ABS

LR
DNV GL

BV
CCS450 530 32 60

70

Ar
20 CO2

620 2hr

560
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/
JIS

AWS mm

MG-S50LT

Z 3312
G 49 AP 6 M 17

A5.18 ER70S-G

Ar
20
CO2

400 490MPa 60
30 CTOD 1.2

MG-T1NS

Z 3312
G 55 A 6 M N2M1T

A5.28 ER80S-G

Ar
20
CO2

490 550MPa 60
1.2

MG-S1N

Z 3312
G 49 P 6 M N3

A5.28 ER70S-G

Ar
5 20

CO2

400 450MPa 60
1.2

MG-S3N

Z 3312
G 49 P 10 G N9

A5.28 ER70S-G

Ar
5 20

CO2

3.5%Ni 100
CO2

1.2
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C Si Mn P S Ni MPa MPa J

0.07 0.24 1.41 0.007 0.008

Ti
0.022 
B

0.0030

470 540 28 60
110

Ar
20 CO2 NK

ABS
LR

DNV GL440 510 30 60
90

Ar
20 CO2

620 1hr

0.04 0.31 1.22 0.007 0.009 1.22 Mo
0.32 590 650 21 60

55

Ar
20 CO2

NK
LR

DNV GL

0.04 0.24 0.85 0.008 0.007 1.55 Mo
0.21 410 520 29 60

140

Ar
20 CO2

620 1hr

0.03 0.26 1.18 0.004 0.006 4.08 Mo
0.20 470 570 29 100

130

Ar
5 CO2

620 1hr
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T
I
G

T
I
G

TIG
JIS

AWS mm C

TG-S1N

Z 3316
W 49 A 6 N1

A5.28 ER70S-G

Ar
400 450MPa 60

1.2
1.6
2.0
2.4
3.2

0.05

TG-S3N

Z 3316
W 49 A 10 N7

A5.28 ER70S-G

Ar
3.5%Ni 100

1.2
1.6
2.0
2.4
3.2

0.03

TG-S9N
 

 
Ar

9%Ni 196
Ni

1.2
1.6
2.0
2.4

0.02

TG-S60A

Z 3316
W 59 A 6 0

A5.28 ER80S-G

Ar
550 610MPa

TIL

1.2
1.6
2.0
2.4

0.06

JIS

AWS mm C

DW-S1LG
 

 

60
SEGARC™ 1.6 0.05

DW-S1LG 574
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T
I
G

T
I
G

   

Si Mn P S Ni Mo MPa MPa J

0.30 1.07 0.010 0.009 0.79 0.12

460 540 31 60
200

NK
ABS
LR

DNV GL 
BV390 450 33 60

250 620 1hr

0.29 0.70 0.004 0.008 3.50 0.16

510 580 28 101
70

490 570 29 101
80 620 1hr

0.01 0.38 0.002 0.005 11.1 640 720 24 196
240

0.04 1.23 0.007 0.009 0.92 0.62 590 670 28 60
270

ABS
LR

DNV GL

   

/minSi Mn P S Ni Mo MPa MPa J

0.25 1.60 0.009 0.007 1.40 0.13 500 615 26 60
100

CO2

30

NK
ABS
LR

DNV GL
BV
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MF-38 /US-49A
400 550MPa
AWS A5.17 F7A6-EH14 A5.17 F7P6-EH14

LPG /

40

35kJ/cm
 50 100

100 200
150 350 1

210

  

C Si Mn P S Mo
 mm

0.09 0.40 1.63 0.019 0.013 0.21 SLA325B 25

  

MPa MPa
 J

30 46  mm
540 630 26 75 55 SLA325B 25
460 590 28 70 50 SLA325B 25 620 1hr

   AC

mm mm  A V cm/min

25 4.8

60

25 20

5

1 550 33 35

2 7 600 33 40

8 600 33 30
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PF-H55LT /US-36
400 490MPa
AWS A5.17 F7A8-EH14 A5.17 F7P8-EH14

/

60 50 CTOD
PF-H55LT

200 300 1
 4.0mm

500 550A 25 28V 30 35cm/min
25 50kJ/cm

50 100

210

  

C Si Mn P S Ti B
 mm

0.09 0.14 1.41 0.012 0.005 0.015 0.0030 BS4360
50D 70

  

MPa MPa
 J CTOD 

mm

45  60  75 50  mm

490 560 31 180 170 130 1.6 BS4360 
50D 70

420 510 36 200 170 100 0.8 620
9hr

   AC

mm mm  A V cm/min

70 4.0 70

50

60

40

25
5

1 500 26 30

2 16 600 32 30

17 500 26 30

18 550 30 30

19 27 600 32 30

/NK ABS LR DNV GL BV
570
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PF-H55S /US-49A
400 550MPa
AWS A5.17 F7A6-EH14 A5.17 F7P6-EH14

45
PF-H55S

200 300 1
 4.0mm

500 550A 25 28V 30 35cm/min
25 45kJ/cm

50 100

210

  

C Si Mn P S Mo
 mm

0.08 0.23 1.58 0.013 0.005 0.22 A537
Class 2 50

  

MPa MPa
 J

45 60  mm
510 600 26 170 110 A537

Class 2 50
490 590 27 160 70 590 4hr

   AC

mm mm  A V cm/min

50 4.0 50
30

15
5

50

60

1 500 26 30
2 600 30 30

3 10 600 32 30
11 500 26 30
12 550 28 30

13 16 600 32 30
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PF-H203 /US-203E
3.5%Ni
AWS A5.23 F7P15-ENi3-Ni3

100
PF-H203

200 300 1
50 100

 4.0mm 350 420A
30 34V 30 35cm/min

550 625

210

  

C Si Mn P S Ni
 mm

0.05 0.24 0.73 0.008 0.005 3.54 A203D 40

  

MPa MPa
 J

85 101  mm
450 540 30 140 90 A203D 40 575 2hr

   AC

mm mm  A V cm/min

40 4.0 40
25

10
5

60

90

1 2 400 30 30

3 14 400 34 30

15 16 400 30 30

17 24 400 34 30
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PF-H55AS/US-36J
400 490MPa
AWS  A5.17 F7A8-EH14 A5.17 F7P8-EH14

/

60 20 CTOD
PF-H55AS 

200 300 1
 4.0

500 550A 25 28V 30 35cm/min
25 50kJ/cm

50 100
210

  

C Si Mn P S Ti B
 mm

0.08 0.23 1.55 0.009 0.006 0.019 0.0041 BS4360
50D 70

  

MPa MPa

J CToD 
mm

45 60 75 20  
mm

538 596 30 178 141 126 1.1 BS4360
50D 70

462 566 32 171 137 117 1.3 620 3hr

   DC

mm mm  A V cm/min

70 4.0

1 575 23 30

2 12 575 600 26 31 30 35

13 575 23 30

14 24 575 600 26 31 30 35

/NK ABS LR DNV GL BV
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AF-490L/US-29HK
400 490MPa
AWS A5.17 F7A8-EH12K A5.17 F7P8-EH12K

60

200 300 1

 
100~150

5
210

  %
C Si Mn P S Cu

0.08 0.29 1.73 0.012 0.008 0.08

  %
C Si Mn P S

0.05 0.26 1.45 0.022 0.004

  %

MPa MPa %
J

62
479 553 32 126
421 521 36 153 620 1hr



 232 

AWS
C Si

PF-H55S
/ US-255

A5.23 F9A5-EG-G
F8P5-EG-G 

400 610MPa 1 2
45

AC 0.06 0.17

PF-100H
/ US-36LT A5.17 F7A8-EH14

400 490MPa
60 50 CTOD DC 0.06 0.26
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Mn P
S Ni Mo MPa MPa J

1.35 0.014
0.007 1.63 0.40

540 670 27 40
130

550 640 30 40
130

620
1.5hr

1.40 0.009
0.003

Ti
0.035 
B

0.0040

520 570 30 60
180

 PF-H55S/US-255 15mm
PF-100H/US-36LT 35mm
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9
%
9
%

9%
1.

LNG 9%Ni Ni
TIG

2.

1

150

9%Ni

2
200 250 30 60

 AC
NI-C70S NI-C1S

 mm 3.2 4.0 5.0 3.2 4.0 5.0
 mm 300 350 350 300 350 350

A

70
115

95
145

115
180

70
115

100
145

130
200

65
110

85
135

65
110

85
135

3 /

Ar 20 CO2 20 25 /min

305

4
200 300 1

PF-N3 PF-N4
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9
%
9
%

3.LNG Ni

TIG

TIG

TIG MAG

TIG

mm A V cm/min

(
(

TG-S709S
1.2
1.6

50

5 25

15

60

40 14
220

350
10 12 5 8

15 40
g/min

DC

(
DW-N709SP 1.2

60

60

19

8
1

3
28 11

150
180

25 28 10 20 DC

(

PF-N4

US-709S

2.4
45

40

27
3

35

15

18
300

360
26 28 30 55 DC

(
TG-S709S

1.2
1.6

6

5

65

2
250

300
9 12 8 12

35 40
g/min

DC
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9%
JIS

AWS mm C Si

NI-C70S
Z 3225 D9Ni-1

A5.11 ENiCrFe-9 X

3.2
4.0
5.0

0.10 0.23

NI-C1S
Z 3225 D9Ni-2

A5.11 ENiMo-8

3.2
4.0
5.0

0.03 0.50

T
I
G TG-S709S

Z 3332 YGT9Ni-2

A5.14 ERNiMo-8

1.2
1.6
2.0
2.4

0.03 0.06

DW-N70S
Z 3335 TNi6456-BM0

 
1.2 0.04 0.19

DW-N709SP

Z 3335 TNi1013-PB1

A5.34 ENiMo13T1-1
T1-4

1.2 0.01 0.30

PF-N3/
US-709S

Z 3333 FS9Ni-F/YS9Ni

A5.14 ERNiMo-8 
US-709S

1.6
2.4 0.04 0.08

PF-N4/
US-709S

Z 3333 FS9Ni-H/YS9Ni

A5.14 ERNiMo-8
US-709S X

1.6
2.4 0.03 0.67

* Special Metals Corporation
* Haynes International, Inc.

9
%
9
%
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9
%
9
%

Mn P
S Ni Cr Mo W MPa MPa J

2.20 0.003
0.002 63.1 16.6  5.2 0.7

Fe
10.4
Nb
1.2

450 703 43 196
63

0.28 0.002
0.001 68.9  1.8  18.5  2.8 Fe

6.9 473 750 46 196
92

0.01 0.001
0.001 69.3  2.1  18.8  3.0 Fe

6.5 467 731 51 196
200

5.40 0.003
0.004 63.4 17.0 10.4

Fe
1.1

Nb
2.1

435 725 48 196
88

2.30 0.011
0.003 63.8  6.6 17.7  2.5 Fe

6.4 457 711 47 196
85

2.89 0.006
0.002 67.9  1.8 18.6  2.8 Fe

5.6 458 720 43 196
90

0.32 0.002
0.001

66.2  1.8 17.9  2.8 Fe
10.0 434 712 53 196

88

TG-S709S
556 557 560 561 570 571


