
• 
• 

• TIG
• 
• 
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1.

1

590MPa

LB-62
LB-M62
LB-62UL
LB-62U
LB-62L

690MPa LB-106

780MPa

LB-116
LB-80UL
LB-88LT
LB-80L DC

2

TIG
CO2 Ar CO2

590MPa

MG-60
DW-60
DW-60V
DW-60BF
MX-60
MX-60F

MG-S63B
TG-S62
TG-S60A

DW-S60G

690MPa MG-70 MG-S70

780MPa
MG-80
MG-82

MG-S80
MG-S88A
DW-A80L
MX-A80L

TG-S80AM
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3

570MPa MF-38/US-49 MF-63/US-49

610MPa MF-38/US-40

690MPa PF-H80AK/US-255

780MPa
PF-H80AK/US-80BN
PF-H80AK/US-80LT

PF-H80AS/US-80LT DC

JIS

MF-38 Z 3352
SFCS1 X

212 m 1.40mm
12 65

75 m 850 m
20 200

0 m 850 m
20 D

MF-63 Z 3352
SFMS1

300 m 2.36mm
8 48

PF-H80AK Z 3352
SACB1

780MPa

300 m 1.70mm
10 48
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JIS

mmAWS C Si Mn Cr Ni Mo

US-49
Z 3351 YS-M4

590MPa
0.10 0.03 1.58 0.52

1.6 2.0
2.4 3.2
4.0 4.8
6.4A5.23 EG

US-40
Z 3351 YS-M5

610MPa
0.13 0.04 1.80 0.52

2.4 3.2
4.0 4.8
6.4A5.23 EA3

US-255
Z 3351 YS-NM6

690MPa
0.10 0.03 1.65 2.40 0.50

3.2 4.0
4.8 6.4

A5.23 EG

US-80BN
Z 3351 YS-CM4

780MPa
0.09 0.13 2.50 0.78 0.88 4.0 4.8

A5.23 EG

US-80LT
Z 3351 YS-NM6

780MPa
0.10 0.11 2.03 2.59 0.74

3.2 4.0
4.8

A5.23 EG

2.

1

690MPa
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AC DC
DC

2
350 400 350 430 1

2.5

3

68 88 110

4

150 350 1
250 350 1

122
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PA

PE
PC

PB
PF

LB-62
JIS Z 3211 E6216-N1M1 U AWS A5.5 E9016-G

550 610MPa

350 400 1

50 100
 

166 167

  
C Si Mn P S Ni Mo

0.06 0.66 1.04 0.011 0.005 0.61 0.26

  

MPa MPa
J

20
550 650 25 150

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

A

55 85 90 130 130 180 180 240 250 310

/ 50 80 80 115 110 170 150 200

/ /
/NKa ABS LR CR a AC
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PA

PE
PC

PB
PF

LB-62UL
JIS Z 3211 E6216-N1M1 U AWS A5.5 E9016-G

350 430 1

25 75
 

166 167

  
C Si Mn P S Ni Mo

0.07 0.68 1.13 0.010 0.006 0.65 0.25

  

MPa MPa
J

20
550 650 25 160

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

A

90 130 130 180 180 240 250 310

/ 80 115 110 170 150 200

/ /
/NK CCS
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PA

PE
PC

PB
PF

LB-65L
JIS Z 3211 E6216-N5M1 L
AWS A5.5 E8016-C1

(DC) 60

350 400 1

50 100
 

166

  
C Si Mn P S Ni Mo

0.06 0.42 1.00 0.005 0.003 2.53 0.12

  

MPa MPa
J

60
570 660 27 120
560 645 28 110 620 1h

  DC
 mm 3.2 4.0 5.0
 mm 350 400 400

A

80 120 120 170 170 230

/ 70 110 90 160

/ /
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PA

PE
PC

PB
PF

LB-67L
JIS Z 3211 E6216-N5M1 L
AWS A5.5 E9016-G

20 CTOD 60

350 400 1

50 100
 

167

  
C Si Mn P S Ni Mo

0.06 0.33 1.09 0.008 0.002 2.55 0.13

  

MPa MPa
J

60
560 660 29 130
560 640 28 110 620 1h

  DC
 mm 2.6 3.2 4.0 5.0
 mm 300 350 400 400

A

70 100 80 120 120 170 170 230

/ 65~95 70 110 90 160

/ /
/ABS LR DNV GL
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PA

PE
PC

PB
PF

LB-70L
AWS A5.5 E10016-G

(DC)

60

 350 430 1 100 150

100 150
 

150 200
166 167

  
C Si Mn P S Ni Cr Mo

0.03 0.36 1.12 0.008 0.004 3.5 0.22 0.38

  

MPa MPa
J

60
680 750 27 105

  DC
 mm 2.6 3.2 4.0 5.0
 mm 300 350 400 400

A

70 100 80 120 120 170 170 230

/ 65~95 70 110 90 160

/ /
/ABS DNV GL
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PA

PE
PC

PB
PF

LB-80L
AWS A5.5 E11018-G H4

(DC)

60

 350 400 1 100 150

120 180
 

150 200
166 167

  
C Si Mn P S Ni Cr Mo

0.04 0.60 1.39 0.009 0.006 2.88 0.70

  

MPa MPa
J

60
770 830 24 100

  DC
 mm 2.6 3.2 4.0 5.0
 mm 300 350 400 400

A

70 100 80 120 120 160 170 210

/ 65~95 70 110 90 150

/ /
/ABS LR DNV GL BV, CCS
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PA

PE
PC

PB
PF

LB-116
780MPa
JIS Z 3211 E7816-N4CM2 U AWS A5.5 E11016-G

X

 350 400 1 100 150

 

120 180
 

150 200
166 167

  
C Si Mn P S Ni Cr Mo

0.07 0.70 1.41 0.010 0.006 1.89 0.28 0.46

  

MPa MPa
J

20
730 830 21 110

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

A

55 85 90 130 130 180 180 240

50 80 80 115 110 170

/ /
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PA

PE
PC

PB
PF

LB-80UL
780MPa
JIS Z 3211 E7816-N4CM2 U AWS A5.5 E11016-G

 350 430 1 100 150

 75 150

 

150 200
166 167

  
C Si Mn P S Ni Cr Mo

0.07 0.59 1.50 0.009 0.006 1.90 0.22 0.45

  

MPa MPa
J

20
710 820 21 110

  AC
 mm 3.2 4.0 5.0
 mm 350 400 400

A

90 130 130 180 180 240

80 115 110 170

/ /
/NKa CCS a AC
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JIS

AWS C Si Mn P

LB-M62

Z 3211
E6216-N1M1 U

A5.5 E9016-G

LB-62 0.08 0.66 1.03 0.011

LB-62U

Z 3211
E6216-N1M1 U

A5.5 E9016-G

0.08 0.70 1.08 0.010

LB-62L

Z 3211

E6216-N5M1 L
E5916-N5M1 P L

A5.5 E8016-C1

60 10 CTOD
AC 0.07 0.36 0.86 0.012

LB-106

Z 3211
E6916-N3CM1 U

A5.5 E10016-G

690MPa
DC 0.08 0.65 1.29 0.010

LB-88LT

Z 3211
E7816-N5M4 L

A5.5
E11016-G

780MPa 80

D C
0.04 0.70 1.75 0.012

 

2.6mm 3.2mm 4.0mm 5.0mm

LB-M62 350 400 400

LB-62U 350 350 400

LB-62L 300 350 400 450

LB-106 350 400 400

LB-88LT 350 400 400
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mm

AC DC
S Ni MPa MPa J /

0.005 0.53 Mo
0.23 550 650 25 20

150

3.2 90 130  80 115

4.0 130 180 110 170

5.0 180 240 150 210

0.004 0.62 Mo
0.25 560 650 27 20

88

2.6 60 90 50 80

ABS
LR

DNV GL
3.2 90 130  80 115

4.0 125 180 110 170

0.005 2.40

Mo
0.12
Ti

0.018
B

0.0021

540 650 28 60
130

3.2 90 130  80 120
ABS
LR

DNV GL
BV

4.0 130 180 100 170

5.0 180 240

0.005 1.44

Cr
0.22
Mo
0.19

660 760 21 20
110

3.2 90 130  80 115

NK
ABS
CR

4.0 130 180 110 170

5.0 180 240 150 200

0.006 2.62 Mo
0.73 750 840 20 80

65

3.2 90 130  80 115

ABSa

DNV GL4.0 130 180 100 170

5.0 180 240

a LB-88LT AC
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PA

PE
PC

PB
PF

DW-60
590MPa FCW
JIS Z 3313 T 59J 1 T1-1 C A-N2M1-U  YFW-C602R
AWS A5.29 E81T1-Ni1C

CO2

 50
150

166 167

  CO2

C Si Mn P S Ni Mo
0.04 0.38 1.27 0.012 0.007 0.90 0.10

  CO2

MPa MPa
J
5

560 620 25 135

  DC
 mm 1.2 1.4 1.6

A

120 300 150 400 180 450

120 260 150 270 180 280

120 280 150 320 180 350

120 300 150 350 180 400

/NK ABS DNV GL
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PA

PE
PC

PB
PF

DW-62L
610MPa FCW
JIS Z3313 T626T1-1CA-N4M1
AWS A5.29 E91T1-Ni2C-J

CO2

40 CTOD 60

50 100
166 167

  CO2

C Si Mn P S Ni
0.06 0.29 1.23 0.007 0.008 2.50

  CO2

MPa MPa
J

60
580 650 25 93

  DC
 mm 1.2

A

 150 300

/ 150 250

/ABS LR DNV GL BV RS
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PA

PE
PC

PB
PF

DW-A62L
610MPa FCW
AWS A5.29 E91T1-GM

80%Ar 20%CO2

40 CTOD 60

50 100
166 167

  80%Ar 20%CO2

C Si Mn P S Ni
0.07 0.30 1.38 0.008 0.009 2.13

  80%Ar 20%CO2

MPa MPa
J

60
560 640 27 82

  DC
 mm 1.2

A

 150 300

/ 150 250

/ABS LR DNV GL
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PA

PE
PC

PB
PF

DW-A65L
640MPa FCW
AWS A5.29 E91T1-K2M-J

80%Ar 20%CO2

40

50 100
166 167

  80%Ar 20%CO2

C Si Mn P S Ni Mo
0.05 0.32 1.18 0.009 0.008 1.78 0.11

  80%Ar 20%CO2

MPa MPa
J

40
600 660 25 80

  DC
 mm 1.2

A

 150 300

/ 150 250
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DW-A81Ni1
X65 FCW
AWS A5.29 E81T1-Ni1M-J

80%Ar+20%CO2

60
NACE MR0175 1%

 50
150

166 167

  %
C Si Mn P S Ni

0.06 0.35 1.30 0.009 0.008 0.91

  

MPa MPa %
J

60
520 580 29 142

  DC
mm 1.2

A

150 300

150 250

150 280

150 300

  

ABS LR DNV·GL

5YQ420SA H5
4Y400SA H5 MG 5Y42S H5 Y42MS H5

PA

PE
PC

PB
PF
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DW-A65Ni1
X70 FCW
AWS A5.29 E91T-GM

80%Ar+20%CO2

50
1%

50 100
166 167

  %
C Si Mn P S Ni Mo

0.05 0.33 1.51 0.009 0.008 0.95 0.16

  

MPa MPa %
J

-50
610 670 23 84

  DC
 mm 1.2

A

150 300

150 250

150 280

150 300

  

LR DNV·GL

4Y50SH5 Y50MSH5

PA

PE
PC

PB
PF
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PA

PC

PB

MX-60
590MPa FCW
JIS Z 3313 T 59J 1 T15-0 C A-3M2-U  YFW-C60FM

CO2

10 30

50 100
1.6mm
600A 100%
166 167

  CO2

C Si Mn P S Ni Mo
0.05 0.47 1.50 0.012 0.010 0.42 0.36

  CO2

MPa MPa
J
5

560 640 25 100

  DC
 mm 1.2 1.4 1.6

A

200 350 250 450 300 500

200 300 250 400 300 450
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PB

PAMX-60F
590MPa
JIS Z 3313 T 59J 1 T1-0 C A-G-U  YFW-C60FM

CO2

 

166 167

  CO2

C Si Mn P S
0.06 0.51 1.77 0.012 0.009

  CO2

MPa MPa
J
5

530 630 23 80

  DC
 mm 1.2 1.4 1.6

A

150 300 170 400 200 450

180 300 200 350 270 400
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MX-62EF
610MPa
AWS A5.29 E90T1-K2C-J

U

CO2

-40

 

166 167

  CO2

C Si Mn P S Ni
0.04 0.66 1.63 0.011 0.007 1.54

  CO2

MPa MPa
J

-40
573 660 27 74

  DC
mm 1.4 1.6

A

170 400 200 450

200 350 270 400

PB

PA
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PA
PF

MG-60
590MPa MG
JIS Z 3312 G 59J A 1 U C 3M1T  YGW21

 V

 50 100

166 167

  CO2

C Si Mn P S Mo
0.08 0.51 1.39 0.012 0.009 0.29

  CO2

MPa MPa
J
5

590 670 26 120

  DC
 mm 0.9 1.2 1.4 1.6

A

60 200 100 350 150 450 200 550

60 140 100 180

/NK ABS DNV GL



 188 

/

  
JIS

AWS
mm

DW-60V

Z 3313
T 59J 1 T1-1 C A-N2M1-U

A5.29 E81T1-Ni1C

CO2

1.2

 DW-A70L A5.29  E101T1-GM 

80%Ar 20%CO2

80%Ar 20%CO2 50
X70-X80

1.2

 DW-A80L A5.29  E111T1 -GM-H4

80%Ar 20%CO2

80%Ar 20%CO2

780MPa
40

1.2

 MX-A80L A5.28  E110C-G H4

80%Ar 20%CO2

80%Ar-20%CO2

780MPa
60

1.1
1.2
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C Si Mn
P
S

Ni Cr Mo
MPa MPa

% J

0.04 0.61 1.20 0.007
0.008 0.87 0.10 560 630 25 5

90

0.05 0.36 1.90
0.005
0.008

0.89 0.42 660 740 21
 50  
70

DNV GL
LR

0.07 0.31 1.86
0.007
0.006

2.49 0.16 760 810 21
40  
90

ABS
DNV GL

LR
NK

0.06 0.48 1.87
0.009
0.009

2.49 0.09 720 800 24
60  
120

ABS
DNV GL

LR
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/
JIS

AWS
mm C

MG-60R N

Z 3312 G 59J A 1 U C 3M1T REGARC™ 590MPa
REGARC™

1.2 0.07

CO2

MG-S63B

Z 3312 G 59J A 1 U M C1M1T

A5.28 ER90S-G
MAG

1.2 0.08

Ar 5 25 CO2

MG-70

Z 3312 G 69 A 2 U C N2M4T

A5.28 ER100S-G
CO2

1.2 0.07

CO2

MG-70R N

Z 3312 G 69 A 2 U C N2M4T

A5.28 ER100S-G

REGARC™ 690MPa
REGARC™

1.2 0.07

CO2

MG-S70

Z 3312 G 69 A 2 U M N4CM21T

A5.28 ER100S-G
Ar 20 CO2

1.2 0.07

Ar 5 25 CO2

MG-80

Z 3312 G 78 A 2 U C N4M4T

A5.28 ER110S-G
CO2

1.2 0.08

CO2

MG-S80

Z 3312 G 78 A 4 M N5CM3T

A5.28 ER110S-G
Ar 20 CO2

1.2 0.09

Ar 5 25 CO2

MG-82

Z 3312 G 78 A 2 U C N4M4T

A5.28 ER110S-G
CO 2

1.2 0.08

CO2
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Si Mn P
S Ni Cr Mo MPa MPa J

0.52 1.44 0.010
0.006 0.14 590 650 25 5

120

0.50 1.09 0.007
0.008 0.42  0.29 580 660 25 5

150

Ar
20
CO2

0.48 1.37 0.011
0.012 0.98 0.56 610 720 25 20

95

0.54 1.44 0.010
0.009 1.04 0.64 620 730 25 20

100

0.31 1.03 0.007
0.005 1.84 0.20 0.40 650 720 23 20

140

Ar
20
CO2

0.38 1.25 0.009
0.011 2.22 0.63 710 830 22 20

85

0.32 1.05 0.008
0.010 2.71 0.24 0.49 770 850 18 20

120

Ar
20
CO2

NK
ABS

DNV GL

0.50 1.40 0.007
0.006 2.24 0.72 790 870 26 20

75
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T
I
G

T
I
G

/
JIS

AWS
mm C

MG-S88A

Z 3312 G 78 A 6 U M N7M4T

A5.28 ER120S-G

Ar 20 CO 2

780MPa 80
1.2 0.07

Ar 20 CO2

TIG
JIS

AWS mm C

TG-S62

Z 3316
W 59 A 2 3M31

A5.28 ER80S-G

550 590MPa
1.6
2.0
2.4
3.2

0.06

TG-S80AM

Z 3316
W 78 A 6 N6C1M4

A5.28 ER110S-G

780MPa

TIL

1.2
1.6
2.0
2.4

0.08
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T
I
G

T
I
G

  

Si Mn P
S Ni Cr Mo MPa MPa J

0.34  1.17 0.005
0.004 3.37 0.77 770 880 20 80

80

Ar
20
CO2

NK
ABS
LR

DNV GL
BV

CCS

Si Mn P S Ni MPa MPa J

0.59  1.25 0.010 0.010 Mo
0.50

540 660 28 20
180

530 640 26 20
100

620
1hr

0.09  1.12 0.006 0.003 2.85

Cr
0.36
Mo
0.68

760 880 24 60
240

NK
ABS
LR

DNV GL
BV

CCS
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MF-38 /US-49
570MPa
JIS Z 3183 S584-H
AWS A5.23 F8A4-EG-A4 A5.23 F8P6-EG-A4

X

50 100
166 167

  

C Si Mn P S Mo
 mm

0.10 0.37 1.30 0.014 0.014 0.25 SM570 25
0.07 0.27 1.35 0.015 0.010 0.42 SM570 75

  

MPa MPa
 J

5 20 40  mm
490 640 26 74 60 37 SM570 25
530 630 25 97 74 65

SM570 75
500 620 25 82 60 47 600 3hr

   AC

mm mm A V cm/min

25 4.8
8
8
9

80

70

25
1 800 33 30

2 930 36 25

75
L 4.8
T 4.8

34
8
33

70

60

75 1 18
L 650 850
T 600 800

33 34
38

50 60

570
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MF-63 /US-49
570MPa
JIS Z 3183 S581-H AWS A5.23 F8A0-EG-A4

8 9mm
12mm

 

50

(d 0)+d

d

2 3
166 167

  

mm mm A V cm/min
d

mm
6 4.0 600 34 75 1
7 4.0 600 34 60 0.5
8 4.0 600 34 45 0
9 4.0 600 34 30 1

  

mm mm A V cm/min mm
 

mm

6 L 4.0
T 3.2

600
350

32
30 90 60 0

3

8 L 4.0
T 3.2

650
400

32
30 70 80 0

4
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PF-H62AS/US-2N
610MPa
AWS F9A8-EG-Nl2 F9P8-EG-Nl2

60 PF-H62AS

 
200 300 1

 4.0 500 550A 25 28V
30 35cm/min

50 100
166 167

  

C Si Mn P S Ni Mo
 mm

0.05 0.25 1.30 0.013 0.005 2.46 0.24 SPV490Q 50

  

MPa MPa %
J

60  mm

551 684 30 70 SPV490Q 50
561 650 31 64 SPV490Q 50 580 4hr

   DC

mm mm A V cm/min

50 4.0

1 500 26 35
2-13 500 30-32 35
14 500 26 35

15-25 500 30-32 35

/NK ABS LR DNV GL BV  CCS
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PF-H80AS/US-80LT
780MPa
AWS A5.23 F11A10-EG-G

60
PF-H80AS  

 
200 300 1

 4.0 500 550A 25 28V
30 35cm/min
 

75 150

  

C Si Mn P S Ni Mo
 mm

0.07 0.44 1.60 0.011 0.004 2.43 0.73 SHY685NS 25
0.07 0.45 1.59 0.009 0.001 2.32 0.70 SHY685NS 50

  

MPa MPa %
J

60  mm

687 827 25 57 SHY685NS 25

685 852 24 67 SHY685NS 50

   DC

mm mm A V cm/min

25 4.0

1 500 26 35
2 6 550 600 28 30 30

7 500 26 30
8 600 30 30

50 4.0

1 500 26 30
2 9 550 600 28 30 30
10 500 26 30

11 17 550 600 28 30 30

/NK ABS LR DNV GL BV CCS
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JIS

AWS C

PF-H80AK
/ US-255

Z 3183 S704-H4

A5.23
F10A8-EG-G
F9P6-EG-G

690MPa 60
0.06

PF-H80AK
/ US-80BN

Z 3183 S804-H4

A5.23 F11A4-EG-G

780MPa
0.07

PF-H80AK
/ US-80LT

Z 3183 S80J4-H4

A5.23 F12A10-EG-G

780MPa 80
0.08
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Si Mn P S Ni Cr Mo MPa MPa J

0.26  1.52 0.012 0.004 2.20 0.48 670 750 25 60
95

NK
ABS
LR

DNV GL
BV

0.30  2.01 0.007 0.004 0.11  0.79  0.85 720 820 22 20
105

0.28  1.65 0.009 0.004 2.45 0.74 760 840 18

60
100

80
95

NK
ABS
LR

DNV GL
BV

X
570
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JIS

AWS

      
mm C

DW-S60G

Z 3319 YFEG-32C
EGW

SEGARC™
1.6 0.08
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/minSi Mn P S Ni Cr Mo
MPa MPa

% J

0.32 1.67 0.010 0.008 0.71 0.03 0.25 520 650 26
 20  
65

CO2

30


