








φ mm Spool
1.2 12.5kg
1.6 12.5kg

Volume mm 295W, 110H, 295L

FCAW

DW-309MoL
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and 
	 　underlaying on ferritic steels 
Classification:	AWS A5.22 E309LMoT0-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data
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　 Typical (CO2) Guaranty a

C 0.03 0.04
Si 0.7 1.0
Mn 1.4 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.3 12.0~16.0
Cr 23.2 21.0~25.0
Mo 2.4 2.0~3.0
Cu 0.07 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

Typical (CO2) Guaranty

0.2%YS (MPa) 540 -
TS (MPa) 720 518min.

El on 4d (%) 30 25min.

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G

1.2 130~270 150~220
1.6 190~320 220~270

Welding parameters (A)

ABS MG
LR SS/CMn S (CHEM)

DNV-GL VL309MoL (CO2/Ar-CO2)
BV UP

NK KW309MoLG (C)
KW309MoLG (C)-YP315M-TS550M

Note: CO2, except in DNV-GL

Approvals
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FCAW

DW-309MoLP
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and 
	 　underlaying on ferritic steels 
Classification:	AWS A5.22 E309LMoT1-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

4G
2G

2F
3G uphill

　 Typical (CO2) Guaranty a

C 0.03 0.04
Si 0.4 1.0
Mn 0.6 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.4 12.0~16.0
Cr 22.3 21.0~25.0
Mo 2.3 2.0~3.0
Cu 0.04 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 540 -
TS (MPa) 699 518min.

El on 4d (%) 30 25min.

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~270 150~220 130~220 150~200

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

Approvals

NK KW309MoLG (C), 
KW309MoLG (C)- YP315M-TS550M

Note: CO2
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FCAW

DW-309L
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and 
	 　underlaying on ferritic steels 
Classification:	AWS A5.22 E309LT0-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F

　 Typical (CO2) Guaranty a

C 0.03 0.04
Si 0.6 1.0
Mn 1.2 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.4 12.0~14.0
Cr 23.8 22.0~25.0
Mo 0.03 0.75
Cu 0.02 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 450 -
TS (MPa) 580 518min.

El on 4d (%) 33 30min.

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G

0.9 80~150 90~130
1.2 130~270 150~220
1.6 190~320 220~270

Welding parameters (A)

ABS MG

LR
SS/CMn S (CHEM) (CO2)

SS/CMn S (CHEM),
 Dup/CMnS (CHEM) (Ar-CO2)

DNV-GL VL309L
BV UP
NK KW309LG (C)

CWB E309LT0-1, E309LT0-4
Note: CO2, except in LR/CWB

Approvals   

φ mm Spool Drum

0.9 5kg 12.5kg - -
1.2 - 12.5kg 150kg -
1.6 - 12.5kg - 200kg

Volume mm 235W, 110H, 230L 295W, 110H, 295L 530φ, 820H 680φ, 770H
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FCAW

DW-309LH
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar metal joint of solution heat 
	 　treatment and underlaying on ferritic steels for 
	 　overlaying stainless steel weld metals
	 ▪Bi-free type  
Classification:	AWS A5.22 E309LT1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F
3G uphill

　 Typical (CO2) Guaranty a

C 0.03 0.04
Si 0.4 1.0
Mn 1.2 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.6 12.0~14.0
Cr 23.1 22.0~25.0
Mo 0.02 0.75
Cu 0.02 0.75
Bi <0.0005 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 380 -
TS (MPa) 590 518min.

El on 4d (%) 36 30min.

All-weld mechanical properties

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

φ mm 1F, 1G, 2F 2G 3G uphill

1.2 130~270 150~220 130~180
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FCAW

DW-309LP
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and 
	 　underlaying on ferritic steels 
Classification:	AWS A5.22 E309LT1-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP 1F, 1G

4G
2G

2F
3G uphill

Packaging data

　 Typical (CO2) Guaranty a

C 0.02 0.04
Si 0.8 1.0
Mn 0.8 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.4 12.0~14.0
Cr 23.2 22.0~25.0
Mo 0.02 0.75
Cu 0.02 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 430 -
TS (MPa) 570 518min.

El on 4d (%) 38 30min.

All-weld mechanical properties

CO2 Ar-CO2

ABS MG (AWS A5.22 
E309LT1-1)

MG (AWS A5.22 
E309LT1-4)

LR

SS/CMn S 
(CHEM & CRYO), 

Dup/CMnS 
(CHEM) 

SS/CMn S (CHEM) 

DNV-GL VL309L VL309L
BV 309L, UP -
NK KW309LG (C) -
KR RW309LG (C) -

CCS 309L, UP -
CWB E309LT1-1 E309LT1-4

Approvals

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~270 150~220 130~220 150~200

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-309
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and 
	 　underlaying on ferritic steels 
Classification:	AWS A5.22 E309T0-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F

　 Typical (CO2) Guaranty a

C 0.03 0.10
Si 0.7 1.0
Mn 1.2 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.3 12.0~14.0
Cr 24.0 22.0~25.0
Mo 0.02 0.75
Cu 0.03 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 450 -
TS (MPa) 590 552min.

El on 4d (%) 32 30min.
IV 0℃ (J) 33 -

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G

1.2 130~270 150~220
1.6 190~320 220~270

Welding parameters (A)

φ mm Spool Drum

1.2 12.5kg 200kg
1.6 12.5kg -

Volume mm 295W, 110H, 295L 680φ, 770H

LR SS/CMn S (CHEM)

Note: CO2

Approvals
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FCAW

DW-309L-XR
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and underlaying 
	 　on ferritic steels
	 ▪Low Cr (Ⅵ)  stainless steel flux cored wire 
Classification:	AWS A5.22 E309LT0-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

1F, 1G

2G

2F

　 Typical (Ar-CO2) Guaranty a

C 0.03 0.04 
Si 0.8 1.0 
Mn 1.1 0.5~2.5
P 0.02 0.04 
S <0.01 0.03 
Ni 12.4 12.0~14.0
Cr 24.1 22.0~25.0
Mo 0.03 0.75 
Cu 0.03 0.75 

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 454 -
TS (MPa) 608 518min.

El on 4d (%) 32 30min.

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G

1.2 130~270 150~220

Welding parameters (A)

Packaging data

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

CWB E309LT0-1, E309LT0-4

Approvals
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FCAW

DW-309LP-XR
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and underlaying 
	 　on ferritic steels
	 ▪Low Cr (Ⅵ)  stainless steel flux cored wire

Classification:	AWS A5.22 E309LT1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

　 Typical (Ar-CO2) Guaranty a

C 0.03 0.04 
Si 0.7 1.0 
Mn 1.0 0.5~2.5
P 0.01 0.04 
S <0.01 0.03 
Ni 12.3 12.0~14.0
Cr 24.2 22.0~25.0
Mo 0.02 0.75 
Cu 0.01 0.75 

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 430 -
TS (MPa) 562 518min.

El on 4d (%) 37 30min.

All-weld mechanical properties

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

1F, 1G

4G
2G

2F
3G uphill

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~270 150~220 130~220 150~200

Welding parameters (A)

ABS* MG (AWS A5.22 E309LT1-4)
CWB E309LT1-1, E309LT1-4

Note: *Ar-25%CO2

Approvals
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FCAW

DW-310
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 25%Cr-20%Ni steel

Classification:	AWS A5.22 E310T0-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical (CO2) Guaranty a

C 0.18 0.20
Si 0.4 1.0
Mn 2.0 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 20.6 20.0~22.5
Cr 25.3 25.0~28.0
Mo 0.03 0.75
Cu 0.03 0.75

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 420 -
TS (MPa) 620 552min.

El on 4d (%) 33 30min.
IV 0℃ (J) 68 -

All-weld mechanical properties

CWB E310T0-1, E310T0-4

Approvals

φ mm 1F, 1G, 2F

1.2 130~220

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-312
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and underlaying 
	 　on ferritic steels for overlaying stainless steel 
	 　weld metals

Classification:	AWS A5.22 E312T0-1
Shielding gas:	CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F

　 Typical Guaranty a

C 0.11 0.15
Si 0.5 1.0
Mn 1.6 0.5~2.5
P 0.02 0.04
S 0.01 0.03
Ni 10.2 8.0~10.5
Cr 28.4 28.0~32.0
Mo 0.02 0.75
Cu 0.02 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical Guaranty

0.2%YS (MPa) 600 -
TS (MPa) 720 655min.

El on 4d (%) 23 22min.

All-weld mechanical properties

CWB E312T0-1

Approvals

φ mm 1F, 1G, 2F 2G

1.2 130~270 150~220

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-316L
Flux cored wire	

Welding Positions:Features:	 ▪Applicable for 316L type steel  
Classification:	AWS A5.22 E316LT0-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

1F, 1G

2G

2F

　 Typical (CO2) Guaranty a

C 0.02 0.04
Si 0.6 1.0
Mn 1.3 0.5~2.5
P 0.02 0.04
S 0.01 0.03
Ni 12.0 11.0~14.0
Cr 18.9 17.0~20.0
Mo 2.5 2.0~3.0
Cu 0.06 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 380 -
TS (MPa) 540 483min.

El on 4d (%) 41 30min.
IV 0℃ (J) 44 -

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G

0.9 80~150 90~130
1.2 130~270 150~220
1.6 190~320 220~270

Welding parameters (A)

Packaging data

φ mm Spool Drum

0.9 5kg 12.5kg -
1.2 - 12.5kg 150kg
1.6 - 12.5kg -

Volume mm 235W, 110H, 230L 295W, 110H, 295L 530φ, 820H

Approvals

CO2 Ar-CO2

ABS MG -
LR 316L S (CHEM)

DNV-GL VL316L
BV UP -
NK KW316LG (C) -

CWB E316LT0-1 E316LT0-4
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FCAW

DW-316LT
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 18%Cr-12%Ni-2%Mo steel for low
	 　temperature service 
Classification:	AWS A5.22 E316LT1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

4G
2G

2F
3G uphill

　 Typical (CO2) Guaranty a

C 0.02 0.04
Si 0.4 1.0
Mn 1.2 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.0 11.0~14.0
Cr 17.4 17.0~20.0
Mo 2.2 2.0~3.0
Cu 0.06 0.75

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 398 -
TS (MPa) 528 483min.

El on 4d (%) 44 30min.
IV -196℃ (J) 36 27min.

All-weld mechanical properties

ABS MG (AWS A5.22 E316LT1-1)
LR 316LS (CHEM & CRYO)

DNV-GL VL316L, MG
BV 316LBT
NK KW316LG (C)
KR RW316LG (C)

Note: CO2

Approvals

φ mm Spool
1.2 12.5kg

Volume mm 295W, 110H, 295L

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~220 150~220 130~180 160~200

Welding parameters (A)
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FCAW

DW-316LH
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 18%Cr-12%Ni-2%Mo steel with high 
	 　temperature heat treatment such as solution
	 　treatment
	 ▪Bi-free type 
Classification:	AWS A5.22 E316LT1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F
3G uphill

　 Typical (CO2) Guaranty a

C 0.02 0.04
Si 0.4 1.0
Mn 1.1 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 11.9 11.0~14.0
Cr 18.5 17.0~20.0
Mo 2.4 2.0~3.0
Cu 0.02 0.75
Bi <0.0005 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 390 -
TS (MPa) 540 483min.

El on 4d (%) 44 30min.
IV 0℃ (J) 66 -

All-weld mechanical properties

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

φ mm 1F, 1G, 2F 2G 3G uphill

1.2 130~270 150~220 130~180
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FCAW

DW-316LP
Flux cored wire	

Welding Positions:Features:	 ▪Applicable for 316 and 316L type steel  
Classification:	AWS A5.22 E316LT1-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

1F, 1G

4G
2G

2F
3G uphill

Packaging data

　 Typical (CO2) Guaranty a

C 0.02 0.04
Si 0.8 1.0
Mn 1.3 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.3 11.0~14.0
Cr 18.1 17.0~20.0
Mo 2.8 2.0~3.0
Cu 0.08 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 370 -
TS (MPa) 540 483min.

El on 4d (%) 43 30min.
IV 0℃ (J) 54 -

All-weld mechanical properties

CO2 Ar-CO2

LR - 316L S (CHEM)
DNV-GL VL316L

BV 316L -
NK KW316LG (C) -

CWB E316LT1-1 E316LT1-4

Approvals

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~270 150~220 130~220 150~200

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-316H
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 18%Cr-12%Ni-2%Mo steel for high
	 　temperature service
	 ▪Bi-free type 
Classification:	AWS A5.22 E316T1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F
3G uphill

　 Typical (CO2) Guaranty a

C 0.05 0.08
Si 0.4 1.0
Mn 1.1 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 11.6 11.0~14.0
Cr 18.2 17.0~20.0
Mo 2.4 2.0~3.0
Cu 0.05 0.75
Bi <0.0005 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 390 -
TS (MPa) 570 518min.

El on 4d (%) 41 30min.
IV 0℃ (J) 68 -

All-weld mechanical properties

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

φ mm 1F, 1G, 2F 2G 3G uphill

1.2 130~270 150~220 130~180
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FCAW

DW-316L-XR
Flux cored wire	

Welding Positions:Features:	 ▪Applicable for 316L type stainless steel
	 ▪Low Cr (Ⅵ) stainless steel flux cored wire 
Classification:	AWS A5.22 E316LT0-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

1F, 1G

2G

2F

　 Typical (Ar-CO2) Guaranty a

C 0.03 0.04 
Si 0.7 1.0 
Mn 1.3 0.5~2.5
P 0.02 0.04 
S <0.01 0.03 
Ni 12.0 11.0~14.0
Cr 18.9 17.0~20.0
Mo 2.4 2.0~3.0
Cu 0.03 0.75 

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 400 -
TS (MPa) 548 483min.

El on 4d (%) 42 30min.

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G

1.2 130~270 150~220

Welding parameters (A)

CWB E316LT0-1, E316LT0-4

Approvals
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FCAW

DW-316LP-XR
Flux cored wire	

Welding Positions:Features:	 ▪Applicable for 316L type stainless steel
	 ▪Low Cr (Ⅵ)  stainless steel flux cored wire 
Classification:	AWS A5.22 E316LT1-1/4 
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP 1F, 1G

4G
2G

2F
3G uphill

Packaging data

　 Typical (Ar-CO2) Guaranty a

C 0.03 0.04 
Si 0.8 1.0 
Mn 1.2 0.5~2.5
P 0.02 0.04 
S <0.01 0.03 
Ni 12.5 11.0~14.0
Cr 19.0 17.0~20.0
Mo 2.8 2.0~3.0
Cu 0.05 0.75 

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 429 -
TS (MPa) 566 483min.

El on 4d (%) 41 30min.

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~270 150~220 130~220 150~200

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

ABS* MG (AWS A5.22 E316LT1-4)
CWB E316LT1-1, E316LT1-4

Note: *Ar-25%CO2

Approvals
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FCAW

DW-317L
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 18%Cr-12%Ni-2%Mo-N and 
	 　19%Cr-13%Ni-3%Mo steel 
Classification:	AWS A5.22 E317LT0-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F

　 Typical (CO2) Guaranty a

C 0.03 0.04
Si 0.4 1.0
Mn 1.0 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.8 12.0~14.0
Cr 18.9 18.0~21.0
Mo 3.1 3.0~4.0
Cu 0.04 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 380 -
TS (MPa) 590 518min.

El on 4d (%) 37 20min.
IV 0℃ (J) 43 -

All-weld mechanical properties

LR MG
DNV-GL VL317L

BV UP
NK KW317LG (C)

CWB E317LT0-1, E317LT0-4

Note: CO2, except in CWB

Approvals  

φ mm 1F, 1G, 2F 2G

1.2 130~270 150~220

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-317LP
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 18%Cr-12%Ni-2%Mo-N and
	 　19%Cr-13%Ni-3%Mo stainless steel 
Classification:	AWS A5.22 E317LT1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

4G
2G

2F
3G uphill

　 Typical (CO2) Guaranty a

C 0.03 0.04
Si 0.6 1.0
Mn 1.3 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 13.8 12.0~14.0
Cr 18.6 18.0~21.0
Mo 3.3 3.0~4.0
Cu 0.09 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 435 -
TS (MPa) 582 518min.

El on 4d (%) 37 20min.

All-weld mechanical properties

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~270 150~220 130~220 150~200

Welding parameters (A)
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FCAW

DW-347
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 18%Cr-8%Ni-Nb and18%Cr-
	 　8%Ni-Ti steel 
Classification:	AWS A5.22 E347T0-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical (CO2) Guaranty a

C 0.02 0.08
Si 0.3 1.0
Mn 1.5 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 10.5 9.0~11.0
Cr 18.6 18.0~21.0
Mo 0.01 0.75
Cu 0.04 0.75

Nb+Ta 0.59 8xC~1.0
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 390 -
TS (MPa) 550 518min.

El on 4d (%) 43 30min.
IV 0℃ (J) 49 -

All-weld mechanical properties

CWB E347T0-1, E347T0-4

Approvals

φ mm 1F, 1G, 2F

1.2 130~270
1.6 180~300

Welding parameters (A)

φ mm Spool

1.2 12.5kg
1.6 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-2209
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for normal duplex stainless steel 
	 　(S32205, S31803, etc.) 
Classification:	AWS A5.22 E2209T1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

4G
2G

2F
3G uphill

　 Typical (Ar-CO2) Guaranty a

C 0.03 0.04
Si 0.5 1.0
Mn 0.7 0.5~2.0
P 0.02 0.04
S <0.01 0.03
Ni 9.4 7.5~10.0
Cr 23.0 21.0~24.0
Mo 3.3 2.5~4.0
Cu 0.03 0.75
N 0.14 0.08~0.20

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 630 -
TS (MPa) 815 690min.

El on 4d (%) 28 20min.
IV -40℃ (J) 60 -

All-weld mechanical properties

LR S31803S (CHEM)
CWB E2209T1-1, E2209T1-4

Note: Ar-CO2

Approvals

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~250 150~220 130~180 160~200

Welding parameters (A)
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FCAW

DW-329AP
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for normal duplex stainless steel
	 　(S32205, S31803, etc) 
Classification:	AWS A5.22 E2209T1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

4G
2G

2F
3G uphill

　 Typical (Ar-CO2) Guaranty a

C 0.03 0.04 
Si 0.61 1.0 
Mn 0.74 0.5~2.0
P 0.02 0.04 
S 0.01 0.03 
Ni 9.10 7.5~10.0
Cr 22.70 21.0~24.0
Mo 3.30 2.5~4.0
Cu 0.02 0.75 
N 0.13 0.08~0.20

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 639 -
TS (MPa) 820 690min.

El on 4d (%) 28 20min.
IV -20℃ (J) 46 -

All-weld mechanical properties

CO2 Ar-CO2

ABS MG (AWS A5.22 
E2209T1-1)

MG (AWS A5.22 
E2209T1-4)

LR S31803S (CHEM), 
Dup/CMnS(CHEM) S31803S (CHEM)

DNV-GL MG (Duplex) MG (Duplex)
BV SA2205 SA2205
NK KW2209G (C) KW2209G (M21)

CCS 2205 2205

Approvals

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L

φ mm 1F, 1G, 2F 2G 3G uphill 4G

1.2 130~250 150~220 130~220 160~190

Welding parameters (A)
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FCAW

DW-2307
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for lean duplex stainless steel 
	 　of S32101, S32304, S82122 
Classification:	AWS A5.22 E2307T1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F
3G uphill

　 Typical (Ar-CO2) Guaranty a

C 0.02 0.04
Si 0.6 1.0
Mn 1.4 2.0
P 0.02 0.03
S <0.01 0.02
Ni 8.3 6.5~10.0
Cr 24.6 22.5~25.5
Mo 0.05 0.8
Cu 0.03 0.50
N 0.13 0.10~0.20
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 590 -
TS (MPa) 754 690min.

El on 4d (%) 29 20min.
IV 0℃ (J) 52 -

All-weld mechanical properties

φ mm 1F, 1G, 2F 2G 3G uphill

1.2 130~250 150~220 130~180

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-2594
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for super duplex stainless steel 
	 　(S32750, S32760, etc.) 
Classification:	AWS A5.22 E2594T1-1/4
Shielding gas:	CO2 or Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G

2G

2F
3G uphill

　 Typical (Ar-CO2) Guaranty a

C 0.03 0.04
Si 0.5 1.0
Mn 1.2 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 9.5 8.0~10.5
Cr 25.5 24.0~27.0
Mo 3.8 2.5~4.5
Cu <0.1 1.5
W <0.1 1.0
N 0.22 0.20~0.30

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (Ar-CO2) Guaranty

0.2%YS (MPa) 714 -
TS (MPa) 896 759min.

El on 4d (%) 28 15min.
IV -40℃ (J) 38 -

All-weld mechanical properties

ABS MG

LR S32750S (CHEM), 
Dup/CMnS (CHEM)

DNV-GL MG (AWS A5.22 E2594T1-1)
BV UP
NK MG

CWB E2594T1-1, E2594T1-4

Note: CO2, except in CWB

Approvals

φ mm 1F, 1G, 2F 2G 3G uphill

1.2 130~250 150~220 130~180

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

DW-410Cb
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 13%Cr martensitic  stainless steel 
	 　such as 403 and 410 types and 13%Cr ferritic 
	 　stainless steels such as 405 type 
Classification:	AWS A5.22 E409NbT0-1
Shielding gas:	CO2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical (CO2) Guaranty a

C 0.05 0.10
Si 0.5 1.0
Mn 0.7 1.2
P 0.03 0.04
S <0.01 0.03
Ni 0.1 0.6
Cr 12.6 10.5~13.5
Mo <0.1 0.5
Cu <0.1 0.5

Nb+Ta 0.64 8xC~1.5
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (CO2) Guaranty

0.2%YS (MPa) 282 -
TS (MPa) 515 449min.

El on 4d (%) 30 15min.
IV (J) - -

PWHT (℃xh) 775x2 760~790x2

All-weld mechanical properties

φ mm 1F, 1G, 2F

1.2 130~270

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

MX-A410NiMo
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 13%Cr-Ni steel
	 ▪Preheat (100℃) must be done depending 
	 　on thickness of base metal 
Classification:	AWS A5.22 EC410NiMo

Shielding gas:	Ar-CO2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical Guaranty a

C 0.02 0.06
Si 0.3 0.5
Mn 0.5 0.6
P 0.02 0.03
S 0.01 0.03
Ni 4.2 4.0~5.0
Cr 12.0 11.0~12.5
Mo 0.5 0.4~0.7
Cu 0.03 0.75

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical

0.2%YS (MPa) 870
TS (MPa) 920

El on 4d (%) 20
IV 0℃ (J) 64

PWHT (℃xh) 600x1

All-weld mechanical properties

φ mm 1F, 1G, 2F

1.2 180~320

Welding parameters (A)

φ mm Spool

1.2 12.5kg

Volume mm 295W, 110H, 295L
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FCAW

MX-A430M
Flux cored wire	

Welding Positions:Features:	 ▪Suitable for 13~17% Cr ferritic stainless steels
	 ▪Applied for thin plate in short circuiting welding
	 ▪Only use for single pass 
Classification:	AWS -
Shielding gas:	Ar-CO2 or Ar-O2 
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical (Ar-CO2) Guaranty a

C 0.05 0.10
Si 0.4 0.9
Mn 0.1 1.0
P 0.01 0.04
S 0.02 0.03
Ni 0.1 0.6
Cr 17.0 15.0~18.5
Nb 0.7 1.0

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical (Ar-CO2)
0.2%YS (MPa) 390

TS (MPa) 540
El on 4d (%) 26

PWHT AW

All-weld mechanical properties

φ mm 1F, 1G, 2F

1.2 100~250

Welding parameters (A)

φ mm Spool Drum

1.2 20kg 200kg 250kg

Volume mm 295W, 110H, 295L 530φ, 820H
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One-side TIG Welding

Tips for using TG-X filler rods

In order to secure a sound back bead with TG-X filler rod, it is essential to follow specific 
techniques.
(1)	Proper root gap for sufficient penetration

(2)	Keyhole forming
	 By forming a key hole during welding, a sufficient 

amount of molten slag will flow to the back side of the 
groove and cover the back side of the bead.

(3)	Higher feeding speed of TG-X filler rod
	 The feeding speed of TG-X filler rod differs slightly from that of conventional solid TIG filler 

rod. It has to be fed at a high pace and little by little, with attention paid to not feeding too 
much at one time.

(4)	Proper welding current and short arc length

	 It is recommended to keep the nozzle in contact with 
the groove fusion faces with an appropriate extension 
of the tungsten (W) electrode.

(5)	Crater treatment to avoid crater cracking
	 Turn the crater onto the groove face to prevent crater 

cracking as well as shrinkage cavities in the crater.

(6)	Bead connection
	 It is also important to maintain the bead connection properly to prevent oxidation in the 

penetration bead and to obtain a normal penetration bead contour.

	 Maintain solid slag both on the crater and the back bead when re-starting an arc to join a 
preceding bead. The re-arcing point should be placed back from the edge of the crater by 
about 10 mm.

	 In 5G position welding, terminate the succeeding bead onto the crater of the preceding 
bead in the uphill position to control molten slag and thereby to help create the keyhole.

Groove shape Single V (70°) with 1.0mm shoulder

Wall thickness (mm) 4 6 10 min.

Root gap (mm) 2.0 2.5 3.0

Wall thickness (mm) 3-5 6-9 10 min.

Current (A) 80-90 90-105 90-110

Weld metalWelding direction

Molten metalKey hole

Root gap

0.1-0.2mm

0.1-0.2mm

Tungsten electrode

Base metal

4-
6

2-
3

1

Root pass

TIG torch nozzle

Turn the crater onto the groove face to terminate

Change the welding mode to crater treatment

Root pass welding direction

TG-X filler rods for one-side TIG welding
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One-side TIG Welding

TG-X308L
Flux cored filler rod	

Welding Positions:Features:	 ▪Applicable for 304 and 304L type steels 
	 ▪Suitable for root pass in one-side welding 
	 　without back shielding
	 ▪In order to avoid defects, TG-X filler rod
	 　must be moved quickly at short pitch, unlike 
	 　TIG filler rod 
Classification:	 AWS A5.22 R308LT1-5 
Shielding gas:	 Ar
Identification color:	Red
Polarity:	 DCEN

1F, 1G

4G
2G

2F
3G uphill

Packaging data

　 Typical Guaranty a

C 0.02 0.03
Si 0.7 1.2
Mn 1.4 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 10.3 9.0~11.0
Cr 19.6 18.0~21.0
Mo 0.02 0.75
Cu 0.04 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical Guaranty

0.2%YS (MPa) 450 -
TS (MPa) 620 518min.

El on 4d (%) 47 30min.
IV -196℃ (J) 60 -

All-weld mechanical properties

thickness mm 3~5 6~9 Over 10

current A 80~90 90~105 90~110

Welding parameters

Tube

φ mm kg Length mm g/piece Volume mm

2.2 5 1,000 26 42W, 35H, 1015L
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One-side TIG Welding

TG-X309L
Flux cored filler rod	

Welding Positions:Features:	 ▪Applicable for dissimilar-metal joint of 
	 　stainless steels and ferritic steels
	 ▪Suitable for root pass in one-side welding
	 　without back shielding
	 ▪In order to avoid defects, TG-X filler rod
	 　must be moved quickly at short pitch, unlike 
	 　TIG filler rod	
Classification:	 AWS A5.22 R309LT1-5 
Shielding gas:	 Ar
Identification color:	Yellow green
Polarity:	 DCEN

1F, 1G

4G
2G

2F
3G uphill

Packaging data

　 Typical Guaranty a

C 0.02 0.03
Si 0.8 1.2
Mn 1.4 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.1 12.0~14.0
Cr 23.7 22.0~25.0
Mo 0.02 0.75
Cu 0.04 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical Guaranty

0.2%YS (MPa) 530 -
TS (MPa) 680 518min.

El on 4d (%) 32 30min.

All-weld mechanical properties

thickness mm 3~5 6~9 Over 10

current A 80~90 90~105 90~110

Welding parameters

Tube

φ mm kg Length mm g/piece Volume mm

2.2 5 1,000 26 42W, 35H, 1015L
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One-side TIG Welding

TG-X316L
Flux cored filler rod 	

Welding Positions:Features:	 ▪Applicable for 316 and 316L type steels
	 ▪Suitable for root pass in one-side TIG
	 　welding without back shielding
	 ▪In order to avoid defects, TG-X filler rod
	 　must be moved quickly at short pitch, unlike 
	 　TIG filler rod 
Classification:	 AWS A5.22 R316LT1-5 
Shielding gas:	 Ar
Identification color:	Green
Polarity:	 DCEN

1F, 1G

4G
2G

2F
3G uphill

Packaging data

　 Typical Guaranty a

C 0.02 0.03
Si 0.7 1.2
Mn 1.4 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 12.0 11.0~14.0
Cr 18.4 17.0~20.0
Mo 2.2 2.0~3.0
Cu 0.05 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical Guaranty

0.2%YS (MPa) 440 -
TS (MPa) 600 483min.

El on 4d (%) 38 30min.
IV 0℃ (J) 110 -

All-weld mechanical properties

thickness mm 3~5 6~9 Over 10

current A 80~90 90~105 90~110

Welding parameters

Tube

φ mm kg Length mm g/piece Volume mm

2.2 5 1,000 26 42W, 35H, 1015L

NK MG

Approvals

315



One-side TIG Welding

TG-X347
Flux cored filler rod	

Welding Positions:Features:	 ▪Applicable for 347 and 321 type steels 
	 ▪Suitable for root pass in one-side TIG
	 　welding without back shielding
	 ▪In order to avoid defects, TG-X filler rod
	 　must be moved quickly at short pitch, unlike 
	 　TIG filler rod

Classification:	 AWS A5.22 R347T1-5
Shielding gas:	 Ar
Identification color:	Blue
Polarity:	 DCEN

1F, 1G

4G
2G

2F
3G uphill

Packaging data

　 Typical Guaranty a

C 0.02 0.08
Si 0.8 1.2
Mn 1.4 0.5~2.5
P 0.02 0.04
S <0.01 0.03
Ni 10.2 9.0~11.0
Cr 18.9 18.0~21.0

Nb+Ta 0.60 8xC%~1.0
Mo 0.01 0.75
Cu 0.03 0.75
Bi >0.002 -

Note: a Single values are maximum.

Composition (all-weld metal mass%)

　 　 Typical Guaranty

0.2%YS (MPa) 460 -
TS (MPa) 630 518min.

El on 4d (%) 48 30min.
IV 0℃ (J) 130 -

All-weld mechanical properties

thickness mm 3~5 6~9 Over 10

current A 80~90 90~105 90~110

Welding parameters

Tube

φ mm kg Length mm g/piece Volume mm

2.2 5 1,000 26 42W, 35H, 1015L
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GMAW

MG-S308
Solid wire	

Welding Positions:Features:	 ▪Suitable for 18%Cr-8%Ni steel 
Classification:	AWS A5.9 ER308

Shielding gas:	Ar-2%O2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical Guaranty a

C 0.04 0.08
Si 0.43 0.30~0.65
Mn 1.7 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 9.7 9.0~11.0
Cr 19.9 19.5~22.0
Mo 0.08 0.75
Cu 0.11 0.75

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical

0.2%YS (MPa) 410
TS (MPa) 600

El on 4d (%) 40
IV -196℃ (J) 49

All-weld mechanical properties

φ mm 1F, 1G, 2F

0.8 50~150
0.9 70~200
1.0 80~250
1.2 100~300

Welding parameters (A)

φ mm Spool Drum

0.8 10kg - - -
0.9 - 20kg - -
1.0 - 20kg 200kg -
1.2 - 20kg - 250kg

Volume mm 240W, 110H, 240L 285W, 110H, 285L 530φ, 820H
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GMAW

MG-S308LS
Solid wire	

Welding Positions:Features:	 ▪Suitable for low carbon 18%Cr-8%Ni steel 
Classification:	AWS A5.9 ER308LSi

Shielding gas:	Ar-2%O2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical Guaranty a

C 0.02 0.03
Si 0.79 0.65~1.00
Mn 1.9 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 9.9 9.0~11.0
Cr 19.8 19.5~22.0
Mo 0.04 0.75
Cu 0.04 0.75

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical

0.2%YS (MPa) 400
TS (MPa) 580

El on 4d (%) 42
IV -196℃ (J) 59

All-weld mechanical properties

Welding parameters (A)

φ mm Spool

0.8 10kg -
0.9 10kg -
1.0 10kg 20kg
1.2 10kg 20kg

Volume mm 240W, 110H, 240L 285W, 110H, 285L

φ mm 1F, 1G, 2F

0.8 50~150
0.9 70~200
1.0 80~250
1.2 100~300
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GMAW

MG-S309
Solid wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and underlaying
	 　on ferritic steels for overlaying stainless steel
	 　weld metals 
Classification:	AWS A5.9 ER309

Shielding gas:	Ar-2%O2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical Guaranty a

C 0.05 0.12
Si 0.46 0.30~0.65
Mn 2.0 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 13.7 12.0~14.0
Cr 23.3 23.0~25.0
Mo 0.03 0.75
Cu 0.03 0.75

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical

0.2%YS (MPa) 430
TS (MPa) 610

El on 4d (%) 39

All-weld mechanical properties

φ mm 1F, 1G, 2F

0.9 70~200
1.0 80~250
1.2 100~300

Welding parameters (A)

φ mm Spool

0.9 10kg -
1.0 10kg 20kg
1.2 10kg 20kg

Volume mm 240W, 110H, 240L 285W, 110H, 285L
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GMAW

MG-S309LS
Solid wire	

Welding Positions:Features:	 ▪Suitable for dissimilar-metal joint and underlaying
	 　on ferritic steels for overlaying stainless steel
	 　weld metals 
Classification:	AWS A5.9 ER309LSi

Shielding gas:	Ar-2%O2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical Guaranty a

C 0.02 0.03
Si 0.84 0.65~1.00
Mn 1.8 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 13.3 12.0~14.0
Cr 23.6 23.0~25.0
Mo 0.03 0.75
Cu 0.03 0.75

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical

0.2%YS (MPa) 410
TS (MPa) 570

El on 4d (%) 40
IV 0℃ (J) 88

All-weld mechanical properties

φ mm 1F, 1G, 2F

1.2 100~300

Welding parameters (A)

φ mm Spool

1.2 10kg 20kg

Volume mm 240W, 110H, 240L 285W, 110H, 285L
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GMAW

MG-S316LS
Solid wire	

Welding Positions:Features:	 ▪Suitable for low carbon 18%Cr-12%Ni-2%Mo
	 　steel 
Classification:	AWS A5.9 ER316LSi

Shielding gas:	Ar-2%O2
Polarity:	 DCEP

Packaging data

1F, 1G2F

　 Typical Guaranty a

C 0.02 0.03
Si 0.79 0.65~1.00
Mn 2.0 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 12.2 11.0~14.0
Cr 19.3 18.0~20.0
Mo 2.4 2.0~3.0
Cu 0.12 0.75

Note: a Single values are maximum.

Composition (wire mass%)

　 　 Typical

0.2%YS (MPa) 380
TS (MPa) 550

El on 4d (%) 41
IV -196℃ (J) 39

All-weld mechanical properties

φ mm 1F, 1G, 2F

1.0 80~250
1.2 100~300

Welding parameters (A)

φ mm Spool

1.0 10kg -
1.2 10kg 20kg

Volume mm 240W, 110H, 240L 285W, 110H, 285L
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GTAW

TG-S308
Filler rod and wire	

Features:	 ▪Suitable for 18%Cr-8%Ni steel 
Classification:	 AWS A5.9 ER308

Shielding gas:	 Ar
Identification color:	1st Yellow
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.05 0.08
Si 0.38 0.30~0.65
Mn 1.5 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 9.5 9.0~11.0
Cr 19.9 19.5~22.0
Mo 0.11 0.75
Cu 0.12 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 410
TS (MPa) 580

El on 4d (%) 42
IV 0℃ (J) 150

All-weld mechanical properties

ABS MG (AWS A5.9 ER308)
DNV-GL VL308

NK KY308

Approvals

φ mm Current A
0.8 50~80
1.0 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters

Spool Tube

φ mm kg kg Length mm g/piece

0.8 - 5 1,000 4
1.0 - 5 1,000 6
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S308L
Filler rod and wire	

Features:	 ▪Suitable for low carbon 18%Cr-8%Ni steel 
Classification:	 AWS A5.9 ER308L

Shielding gas:	 Ar
Identification color:	1st Red
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.01 0.03
Si 0.37 0.30~0.65
Mn 1.8 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 10.1 9.0~11.0
Cr 19.8 19.5~22.0
Mo 0.07 0.75
Cu 0.08 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 420
TS (MPa) 590

El on 4d (%) 45
IV -196℃ (J) 78

All-weld mechanical properties

ABS MG (AWS A5.9 ER308L)
LR 304L m (CHEM & CRYO)

DNV-GL VL308L, MG
BV 308LBT
NK KY308L

Approvals

Welding parameters

Spool Tube

φ mm kg kg Length mm g/piece

0.8 10 5 1,000 4
1.0 10 5 1,000 6
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L

φ mm Current A
0.8 50~80
1.0 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300
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GTAW

TG-S309
Filler rod and wire	

Features:	 ▪Suitable for dissimilar-metal joint and underlaying on ferritic steels 
Classification:	 AWS A5.9 ER309

Shielding gas:	 Ar
Identification color:	1st Black
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.05 0.12
Si 0.47 0.30~0.65
Mn 1.6 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 13.6 12.0~14.0
Cr 23.1 23.0~25.0
Mo 0.10 0.75
Cu 0.12 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 410
TS (MPa) 580

El on 4d (%) 39
IV 0℃ (J) 150

All-weld mechanical properties

DNV-GL VL309
NK KY309

Approvals

φ mm

1.0 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Spool Tube

φ mm kg kg Length mm g/piece

1.0 10 5 1,000 6
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S309L
Filler rod and wire	

Features:	 ▪Suitable for dissimilar-metal joint and underlaying on ferritic steels 
Classification:	 AWS A5.9 ER309L

Shielding gas:	 Ar
Identification color:	1st Yellow green
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.01 0.03
Si 0.42 0.30~0.65
Mn 1.7 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 13.5 12.0~14.0
Cr 23.3 23.0~25.0
Mo 0.04 0.75
Cu 0.05 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 410
TS (MPa) 570

El on 4d (%) 38
IV 0℃ (J) 110

All-weld mechanical properties

LR SS/CMn m (CHEM & CRYO), 
Dup/CMn m (CHEM)

NK KY309L

Approvals

φ mm

0.9 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Spool Tube

φ mm kg kg Length mm g/piece

0.9 10 - - -
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S309MoL
Filler rod and wire	

Features:	 ▪Suitable for dissimilar-metal joint and underlaying on ferritic steels 
Classification:	 AWS A5.9 ER309LMo

Shielding gas:	 Ar
Identification color:	1st Silver, 2nd Red
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.02 0.03
Si 0.43 0.30~0.65
Mn 2.1 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 13.6 12.0~14.0
Cr 23.5 23.0~25.0
Mo 2.2 2.0~3.0
Cu 0.05 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 440
TS (MPa) 590

El on 4d (%) 36

All-weld mechanical properties

φ mm

1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Spool Tube

φ mm kg kg Length mm g/piece

1.2 10 5 1,000 9
1.6 - 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L

NK KY309Mo

Approvals
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GTAW

TG-S310
Filler rod and wire	

Features:	 ▪Suitable for 25%Cr-20%Ni steel 
Classification:	 AWS A5.9 ER310

Shielding gas:	 Ar
Identification color:	1st Gold
Polarity:	 DCEN

　 Typical Guaranty a

C 0.11 0.08~0.15
Si 0.49 0.30~0.65
Mn 1.8 1.0~2.5
P 0.01 0.03
S <0.01 0.03
Ni 21.2 20.0~22.5
Cr 26.7 25.0~28.0
Mo 0.02 0.75
Cu 0.02 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 450
TS (MPa) 610

El on 4d (%) 39
IV 0℃ (J) 110

All-weld mechanical properties

φ mm

1.0 50~80
1.6 100~200
2.0 100~200
2.4 150~250

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

1.0 10 - - -
1.6 - 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S316
Filler rod and wire	

Features:	 ▪Suitable for 18%Cr-12%Ni-2%Mo steel 
Classification:	 AWS A5.9 ER316

Shielding gas:	 Ar
Identification color:	1st White
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.04 0.08
Si 0.47 0.30~0.65
Mn 1.5 1.0~2.5
P 0.03 0.03
S <0.01 0.03
Ni 12.0 11.0~14.0
Cr 19.1 18.0~20.0
Mo 2.1 2.0~3.0
Cu 0.26 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 390
TS (MPa) 570

El on 4d (%) 42
IV 0℃ (J) 110

All-weld mechanical properties

φ mm

1.0 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Spool Tube

φ mm kg kg Length mm g/piece

1.0 10 5 1,000 6
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S316L
Filler rod and wire	

Features:	 ▪Suitable for low carbon 18%Cr-12%Ni-2%Mo steel 
Classification:	 AWS A5.9 ER316L

Shielding gas:	 Ar
Identification color:	1st Green
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.01 0.03
Si 0.40 0.30~0.65
Mn 1.7 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 12.0 11.0~14.0
Cr 18.7 18.0~20.0
Mo 2.2 2.0~3.0
Cu 0.11 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 390
TS (MPa) 550

El on 4d (%) 43
IV -196℃ (J) 49

All-weld mechanical properties

ABS MG (AWS A5.9 ER316L)
LR 316LS (CHEM & CRYO)

DNV-GL VL316L, MG
BV 316LBT
NK KY316L

Approvals

φ mm

0.8 50~80
1.0 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Spool Tube

φ mm kg kg Length mm g/piece

0.8 10 5 1,000 4
1.0 10 5 1,000 6
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L

329



GTAW

TG-S317L
Filler rod and wire	

Features:	 ▪Suitable for low carbon 18%Cr-12%Ni-2%Mo-N and low carbon 
	 　19%Cr-13%Ni-3%Mo steel 
Classification:	 AWS A5.9 ER317L

Shielding gas:	 Ar
Identification color:	1st Sorrel
Polarity:	 DCEN

Packaging data

　 Typical Guaranty a

C 0.01 0.03
Si 0.43 0.30~0.65
Mn 1.8 1.0~2.5
P 0.02 0.03
S <0.01 0.03
Ni 13.1 13.0~15.0
Cr 18.8 18.5~20.5
Mo 3.4 3.0~4.0
Cu 0.04 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 410
TS (MPa) 570

El on 4d (%) 39
IV 0℃ (J) 98

All-weld mechanical properties

φ mm

1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Spool Tube

φ mm kg kg Length mm g/piece

1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S347
Filler rod and wire	

Features:	 ▪Suitable for 18%Cr-8%Ni-Nb and 18%Cr-8%Ni-Ti steel 
Classification:	 AWS A5.9 ER347

Shielding gas:	 Ar
Identification color:	1st Blue
Polarity:	 DCEN

　 Typical Guaranty a

C 0.05 0.08
Si 0.40 0.30~0.65
Mn 2.1 1.0~2.5
P 0.02 0.03
S 0.01 0.03
Ni 10.0 9.0~11.0
Cr 19.3 19.0~21.5
Mo 0.07 0.75
Cu 0.07 0.75
Nb 0.6 10xC~1.0

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 460
TS (MPa) 630

El on 4d (%) 38
IV 0℃ (J) 88

All-weld mechanical properties

NK KY347

Approvals

φ mm

1.0 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

1.0 10 - - -
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S410
Filler rod and wire	

Features:	 ▪Suitable for 13%Cr stainless steel 
Classification:	 AWS A5.9 ER410

Shielding gas:	 Ar
Identification color:	1st Purple
Polarity:	 DCEN

　 Typical Guaranty a

C 0.10 0.12
Si 0.3 0.5
Mn 0.5 0.6
P 0.01 0.03
S 0.01 0.03
Ni 0.4 0.6
Cr 12.8 11.5~13.5
Mo 0.50 0.75
Cu <0.01 0.75

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 520
TS (MPa) 660

El on 4d (%) 25
PWHT (℃xh) 760x1, FC

All-weld mechanical properties

φ mm

1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

1.2 10 - - -
1.6 - 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S2209
Filler rod and wire	

Features:	 ▪Suitable for normal duplex stainless steel (S32205, S31803, etc.) 
Classification:	 AWS A5.9 ER2209

Shielding gas:	 Ar or Ar-2%N2
Identification color:	1st Red, 2nd Green
Polarity:	 DCEN

　 Typical Guaranty a

C 0.01 0.03
Si 0.38 0.90
Mn 1.49 0.50~2.00
P 0.02 0.03
S <0.01 0.03
Ni 8.6 7.5~9.5
Cr 23.0 21.5~23.5
Mo 3.3 2.5~3.5
Cu 0.05 0.75
N 0.15 0.08~0.20

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 615
TS (MPa) 814

El on 4d (%) 38
IV -50℃ (J) 150

All-weld mechanical properties

φ mm

1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

1.2 10 5 1,000 9
1.6 - 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S2594
Filler rod and wire	

Features:	 ▪Suitable for super duplex stainless steel (S32750, S32760, etc.) 
Classification:	 AWS A5.9 ER2594

Shielding gas:	 Ar or Ar-2%N2
Identification color:	1st Red, 2nd Blue
Polarity:	 DCEN

　 Typical Guaranty a

C 0.01 0.03
Si 0.4 1.0
Mn 0.6 2.5
P 0.02 0.03
S <0.01 0.02
Ni 9.2 8.0~10.5
Cr 24.8 24.0~27.0
Mo 3.8 2.5~4.5
Cu 0.1 1.5
N 0.26 0.20~0.30

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical (Ar-2%N2)
0.2%YS (MPa) 646

TS (MPa) 859
El on 4d (%) 38
IV -50℃ (J) 171

All-weld mechanical properties Approvals

φ mm

1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

1.2 10 5 1,000 9
1.6 - 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L

ABS MG (AWS A5.9 ER2594)
LR S32750m (CHEM)

DNV-GL MG (Super duplex)
BV UP (AWS A5.9 ER2594)
NK MG

CCS 2750

334



GTAW

TG-S310MF
Filler rod and wire	

Features:	 ▪Suitable for 25%Cr-22%Ni-2%Mo steel of urea plant 
Classification:	 AWS -
Shielding gas:	 Ar
Identification color:	-
Polarity:	 DCEN

　 Typical Guaranty a

C 0.009 0.020
Si 0.03 0.50
Mn 4.87 3.00~5.50
P 0.005 0.030
S 0.002 0.020
Ni 22.52 21.00~23.00
Cr 25.33 24.00~26.00
Mo 2.27 1.90~2.70
N 0.13 0.20

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 480
TS (MPa) 630

El on 4d (%) 40

All-weld mechanical properties

φ mm

0.8 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

0.8 - 5 1,000 4
1.2 10 5 1,000 9
1.6 - 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

TG-S410Cb
Filler rod and wire	

Features:	 ▪Suitable for 13%Cr and 13%Cr-Al steel 
Classification:	 AWS -
Shielding gas:	 Ar
Identification color:	1st Purple
Polarity:	 DCEN

　 Typical Guaranty a

C 0.09 0.12
Si 0.41 0.50
Mn 0.46 0.60
P 0.007 0.030
S 0.002 0.030
Ni 0.07 0.60
Cr 11.93 11.50~13.50
Mo 0.01 0.75
Cu 0.01 0.75
Nb 0.89 0.70~1.10

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 270
TS (MPa) 540

El on 4d (%) 23
IV 20℃ (J) 39

All-weld mechanical properties

φ mm

1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250
3.2 200~300

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36
3.2 - 5 1,000 64

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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GTAW

NO4051
Filler rod and wire	

Features:	 ▪Suitable for modified 316 stainless steel of urea plant 
Classification:	 AWS -
Shielding gas:	 Ar
Identification color:	-
Polarity:	 DCEN

　 Typical Guaranty a

C 0.005 0.045
Si 0.16 1.00
Mn 6.10 4.00~7.00
P 0.011 0.030
S 0.004 0.020
Ni 16.29 14.00~18.00
Cr 18.24 17.00~19.50
Mo 2.56 2.20~3.00
N 0.01 0.20

Note: a Single values are maximum.

Composition (rod and wire mass%)

　 　 Typical

0.2%YS (MPa) 360
TS (MPa) 490

El on 4d (%) 41
IV -257℃ (J) 99

All-weld mechanical properties

φ mm

1.0 50~80
1.2 50~100
1.6 100~200
2.0 100~200
2.4 150~250

Welding parameters (A)

Packaging data

Spool Tube

φ mm kg kg Length mm g/piece

1.0 10 5 1,000 6
1.2 10 5 1,000 9
1.6 10 5 1,000 16
2.0 - 5 1,000 25
2.4 - 5 1,000 36

Volume mm 240W, 110H, 240L 40W, 35H, 1015L
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SAW

PF-S1D/US-2209
Flux and wire combination for duplex stainless	

Features:	 ▪Suitable for normal duplex stainless steel (S32205, S31803, etc) 
Classification:	 Wire: AWS A5.9 ER2209

Type of flux:	 Bonded

Redrying of flux:	 200～300℃×1h

　 　 Typical

0.2%YS (MPa) 618
TS (MPa) 798

El on 4d (%) 29
IV -40℃ (J) 61

All-weld mechanical properties

Packaging data

Flux Mesh Can
PF-S1D 12×65 20kg

Volume mm 240W, 350H, 240L

Wire φ mm Spool Coil

US-2209
1.2 - 15kg -
1.6 10kg 15kg -
2.4 10kg 15kg 25kg

Volume mm 240W, 110H, 240L 285W, 110H, 285L 430W, 90H, 430L

　 Typical Guaranty a

C 0.02 0.03 
Si 0.36 0.90 
Mn 1.42 0.50~2.00
P 0.01 0.03 
S <0.01 0.03 
Ni 8.9 7.5~9.5
Cr 23.3 21.5~23.5
Mo 3.3 2.5~3.5
Cu 0.16 0.75 
N 0.15 0.08~0.20

Note: a Single values are maximum.

Composition (wire mass%)

　 Typical
C 0.02
Si 0.30
Mn 1.66
P 0.02
S <0.01
Ni 9.0
Cr 23.1
Mo 3.3
Cu 0.16
N 0.14

Composition (all weld metal mass%)

LR S31803T, S31803M (CHEM)
DNV-GL MG

BV 2205TM
CCS 2205

Approvals
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Welding Consumables for 

SMAW

FCAW

GMAW

For Hardfacing



Weld metal microstructure and main alloying elements determine the performances of 
welding consumables for hardfacing as summarized in Table 1.

Table 1 Welding consumables and their characteristics

Weld metal microstructure
and alloying formula Hv Features

Type of wear (1)

SMAW FCAW GMAW
MTM ABR HTW CAV COR HRT IMP

Pearlite 200-400 ▪Good crack resistance
▪Good machinability ○ △ × - - × ○

HF-240
HF-260
HF-330
HF-350

DW-H250
DW-H350

MG-250
MG-350

Martensite 350-800 ▪Good wear resistance ○ ○ △ - × △ △

HF-450
HF-500
HF-600
HF-650
HF-700
HF-800K

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

-

13%Cr stainless
steel type 350-500 ▪Good resistance to oxidation, heat and corrosion

▪Good wear resistance ○ △ ○ ○ ○ ○ △ HF-13 - -

Semi-Austenite 500-700 ▪High toughness and good wear resistance ○ ○ △ △ △ △ △ HF-12 - -

High Mn 
Austenite

13%Mn 150-500 ▪High toughness and good impact wear resistance
▪High work hardenability × ○ × △ × × ◎ HF-11 DW-H11 -

16%Mn-16%Cr 200-400 ▪High hardness at high temperatures
▪High toughness ○ △ ○ ○ ○ ○ ○ HF-16 DW-H16 -

High Cr-Fe 600-800 ▪Excellent erosion resistance
▪Good resistance to corrosion and heat △ ◎ ◎ × ○ ○ × HF-30 - -

Tungsten carbide type 800-1200 ▪Excellent resistance to heavy abrasion × ◎ × × × × × HF-950 - -

Note (1)	MTM: Metal-to-metal wear, ABR: Abrasion, HTW: High temp. wear, CAV: Cavitation, 
	 COR; Corrosion wear, HRT: Heat resistance, IMP: Impact wear
	 ◎: Excellent resistance, ○:Good resistance, △: Slightly inferior, ×: Inferior, 
	 -: Not used for general applications

SMAW, FCAW, GMAW

A guide for selecting welding consumables 
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Weld metal microstructure and main alloying elements determine the performances of 
welding consumables for hardfacing as summarized in Table 1.

Table 1 Welding consumables and their characteristics

Weld metal microstructure
and alloying formula Hv Features

Type of wear (1)

SMAW FCAW GMAW
MTM ABR HTW CAV COR HRT IMP

Pearlite 200-400 ▪Good crack resistance
▪Good machinability ○ △ × - - × ○

HF-240
HF-260
HF-330
HF-350

DW-H250
DW-H350

MG-250
MG-350

Martensite 350-800 ▪Good wear resistance ○ ○ △ - × △ △

HF-450
HF-500
HF-600
HF-650
HF-700
HF-800K

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

-

13%Cr stainless
steel type 350-500 ▪Good resistance to oxidation, heat and corrosion

▪Good wear resistance ○ △ ○ ○ ○ ○ △ HF-13 - -

Semi-Austenite 500-700 ▪High toughness and good wear resistance ○ ○ △ △ △ △ △ HF-12 - -

High Mn 
Austenite

13%Mn 150-500 ▪High toughness and good impact wear resistance
▪High work hardenability × ○ × △ × × ◎ HF-11 DW-H11 -

16%Mn-16%Cr 200-400 ▪High hardness at high temperatures
▪High toughness ○ △ ○ ○ ○ ○ ○ HF-16 DW-H16 -

High Cr-Fe 600-800 ▪Excellent erosion resistance
▪Good resistance to corrosion and heat △ ◎ ◎ × ○ ○ × HF-30 - -

Tungsten carbide type 800-1200 ▪Excellent resistance to heavy abrasion × ◎ × × × × × HF-950 - -

Note (1)	MTM: Metal-to-metal wear, ABR: Abrasion, HTW: High temp. wear, CAV: Cavitation, 
	 COR; Corrosion wear, HRT: Heat resistance, IMP: Impact wear
	 ◎: Excellent resistance, ○:Good resistance, △: Slightly inferior, ×: Inferior, 
	 -: Not used for general applications

Material to be introduced here, is for hardfacing. Please do not use the joint welding.
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SMAW, FCAW, GMAW

Tips for better welding results

Common

Important points in hardfacing are to obtain sufficient hardness and to minimize cracking. 
In order to achieve them, proper selection of welding consumables and proper welding 
procedures mentioned below are necessary. 

1)	Preparation of base metal: 
	 Rust, oil and soil attached on the base metal may cause blowholes. Cracks in the base 

metal may cause cracking of the weld metal; therefore, they must be removed completely 
beforehand. 

2)	Preheat and interpass temperature: 
	 In order to minimize cracking, control of preheat and interpass temperature is a key 

technique. Table 1 shows a rule of thumb for proper preheat and interpass temperatures in 
relation to the carbon equivalent of the base metal. In practice, size of work, type of welding 
consumable and method of hardfacing should be taken into consideration to determine the 
most appropriate temperatures.

	 Table 1	A rule of thumb for preheat and interpass temperature in relation to
		  base metal carbon equivalents

Type of steel Carbon equivalent (1) Preheat and interpass 
temperature (℃)

Carbon steel and
Low alloy steel

Less than 0.3
0.3-0.4
0.4-0.5
0.5-0.6
0.6-0.7
0.7-0.8
Over 0.8

100 max.
100 min.
150 min.
200 min.
250 min.
300 min.
350 min.

High-Mn steel (13%Mn steel) Use no preheat and cool each 
weld pass with water

Austenitic stainless steel
Use no preheat and control the 
interpass temperature  150℃ 
or lower

High alloy steel (e.g., High-Cr steel) 400 min.

Note (1) Carbon equivalent = C + Mn/6 + Si/24 + Cr/5 + Mo/4 + Ni/15

3)	Post heating: 
	 Heating the weldment at 300-350°C for 10-30 minutes just after welding was finished is 

effective to prevent cold cracking. Control the temperature carefully, or the hardness of the 
weld will be decreased by excessive heating. 
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4)	Postweld heat treatment: 
	 Postweld heat treatment (PWHT) at 550-750°C is effective to prevent cold cracking and 

distortion in service, and to improve properties of the welds. It is important to set the PWHT 
conditions taking into account that the hardness of the weld is normally decreased by 
PWHT. 

5)	Underlaying: 
	 Underlaying is effective to prevent cracking in welds where low-alloy steel having high 

hardenability is hardfaced or where high-hardness weld metal is deposited on carbon steel. 
For underlaying, mild steel type welding consumables or austenitic stainless steel type 
welding consumables should be used. 

6)	Penetration: 
	 In hardfacing, the properties of the weld metal will considerably be affected by welding 

penetration into the base metal, because the chemical composition of the welding 
consumable is generally very different from those of the base metal. In order to use 
sufficiently the desired properties of the welding consumable, welding penetration must be 
controlled by using an appropriate welding procedure, for instance, multi-layer welding. 

7)	Welding distortion: 
	 Intermittent and symmetrical welding sequences are effective to minimize welding distortion. 

Restraint of the work is also effective to minimize welding distortion. 

SMAW

1)	Control the arc length as short as possible.
2)	Use the backstep method for arc starting to prevent blowholes. 
3)	Control the weaving width less than 3-4 times the diameter of a stick electrode. 
4)	Re-dry stick electrodes before use.

FCAW, GMAW

1)	Control shielding gas flow rates within 20-25 I/mm for general applications. Note that poor 
shielding due to low flow rates and wind can cause blowholes and pits in the weld metal. 

2)	Refer to proper currents for individual wire sizes as shown in Table 2. 

	 Table 2 Proper welding currents

Type of wire Diameter 
(mm) Polarity Welding current 

(A)

DW-H series
1.2 DCEP 120-360
1.6 DCEP 200-420

MG series
1.2 DCEP 120-320
1.6 DCEP 200-420
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SMAW

Note: Welding tests are as per Kobe Steel’s Standard. Ty: Typical (polarity: AC)

Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr PWHT Hv Pre. H & IPT ℃

HF-240 ▪Gears and wheels
▪70~100℃x0.5~1h Hv 240 AC

DCEP

1F
1G
3G uphill
4G

Ty 0.09 0.58 0.58 0.81

AW 240

150min.

900℃, OQ 350

HF-260
▪Shafts, crane wheels and 

couplings
▪300~350℃x0.5~1h

Hv 260 AC
DCEP

1F
1G
3G uphill
4G

Ty 0.17 0.69 1.81 -

AW 271

150min.

900℃, OQ 395

HF-330 ▪Keys and clutch lugs
▪70~100℃x0.5~1h Hv 330 AC

DCEP

1F
1G
3G uphill
4G

Ty 0.10 0.69 0.86 2.29

AW 340

150min.

- -

HF-350
▪Upper rollers and sprockets of 

bulldozers
▪300~350℃x0.5~1h

Hv 350 AC
DCEP

1F
1G
3G uphill
4G

Ty 0.25 0.49 1.38 1.16

AW 366

150min.

850℃, OQ 510

Product names 1st 2nd

HF-240 Red White
HF-260 Red Green
HF-330 Red Purple
HF-350 Orange Green

Identification color

Material to be introduced here, is for hardfacing. 
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φ mm 2.6 3.2 4.0 5.0 6.0
HF-240 - 350 400 400 450
HF-260 300 350 400 400 450
HF-330 - 350 400 400 450
HF-350 300 350 400 400 450

carton mm
270W, 
90H,
330L

170W,
120H,
380L

170W,
120H,
430L

170W,
120H,
430L

170W,
110H,
480L

Packaging data

Please do not use the joint welding.

Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr PWHT Hv Pre. H & IPT ℃

HF-240 ▪Gears and wheels
▪70~100℃x0.5~1h Hv 240 AC

DCEP

1F
1G
3G uphill
4G

Ty 0.09 0.58 0.58 0.81

AW 240

150min.

900℃, OQ 350

HF-260
▪Shafts, crane wheels and 

couplings
▪300~350℃x0.5~1h

Hv 260 AC
DCEP

1F
1G
3G uphill
4G

Ty 0.17 0.69 1.81 -

AW 271

150min.

900℃, OQ 395

HF-330 ▪Keys and clutch lugs
▪70~100℃x0.5~1h Hv 330 AC

DCEP

1F
1G
3G uphill
4G

Ty 0.10 0.69 0.86 2.29

AW 340

150min.

- -

HF-350
▪Upper rollers and sprockets of 

bulldozers
▪300~350℃x0.5~1h

Hv 350 AC
DCEP

1F
1G
3G uphill
4G

Ty 0.25 0.49 1.38 1.16

AW 366

150min.

850℃, OQ 510

Material to be introduced here, is for hardfacing. 
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Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo V W PWHT
(°Cxh) Hv Pre. H & IPT ℃

HF-450
▪Idlers, rollers and truck links of 

bulldozers
▪300~350℃x0.5~1h

Hv 450 AC
DCEP

1F
1G Ty 0.20 1.30 0.31 2.54 0.60 0.23 -

AW 456

150min.

550x6 443

HF-500
▪Idlers and truck links of 

bulldozers
▪300~350℃x0.5~1h

Hv 500 AC
DCEP

1F
1G Ty 0.45 1.37 0.91 - 0.98 0.28 - AW 517 150min.

HF-600 ▪Lower rollers and bucket edges
▪300~350℃x0.5~1h Hv 600 AC

DCEP
1F
1G Ty 0.48 0.77 2.58 2.50 - - - AW 595 200min.

HF-650 ▪Tamping dies and mixer blades
▪300~350℃x0.5~1h Hv 650 AC

DCEP
1F
1G Ty 0.67 0.90 0.87 4.91 1.17 0.55 1.42

AW 634

200min.

600x1, AC 580

SMAW

Note: Welding tests are as per Kobe Steel’s Standard. Ty: Typical (polarity: AC)

Product names 1st 2nd

HF-450 Red Pink
HF-500 Orange Blue white
HF-600 Red Red
HF-650 Red Orange

Identification color

Material to be introduced here, is for hardfacing. 
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Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo V W PWHT
(°Cxh) Hv Pre. H & IPT ℃

HF-450
▪Idlers, rollers and truck links of 

bulldozers
▪300~350℃x0.5~1h

Hv 450 AC
DCEP

1F
1G Ty 0.20 1.30 0.31 2.54 0.60 0.23 -

AW 456

150min.

550x6 443

HF-500
▪Idlers and truck links of 

bulldozers
▪300~350℃x0.5~1h

Hv 500 AC
DCEP

1F
1G Ty 0.45 1.37 0.91 - 0.98 0.28 - AW 517 150min.

HF-600 ▪Lower rollers and bucket edges
▪300~350℃x0.5~1h Hv 600 AC

DCEP
1F
1G Ty 0.48 0.77 2.58 2.50 - - - AW 595 200min.

HF-650 ▪Tamping dies and mixer blades
▪300~350℃x0.5~1h Hv 650 AC

DCEP
1F
1G Ty 0.67 0.90 0.87 4.91 1.17 0.55 1.42

AW 634

200min.

600x1, AC 580

φ mm 2.6 3.2 4.0 5.0 6.0
HF-450 - - 400 400 450
HF-500 - 350 400 400 450
HF-600 300 350 400 400 450
HF-650 300 350 400 400 450

carton mm
270W, 
100H,
330L

170W,
130H,
380L

170W,
120H,
430L

170W,
125H,
430L

170W,
115H,
480L

Packaging data

Please do not use the joint welding.Material to be introduced here, is for hardfacing. 
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SMAW

Note: Welding tests are as per Kobe Steel’s Standard. Ty: Typical (polarity: AC)

Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo W B PWHT
(°Cxh) Hv Pre. H & IPT ℃

HF-700 ▪Cutter knives and casings
▪300~350℃x0.5~1h Hv 700 AC

DCEP
1F
1G Ty 0.62 0.80 0.78 5.12 2.21 - -

AW 654

200min.
600x1, AC 485

HF-800K ▪Cutter knives and casings
▪300~350℃x0.5~1h Hv 800 AC

DCEP
1F
1G Ty 0.80 1.65 1.24 3.82 - 2.42 0.29

AW 736

200min.
600x1, AC 535

HF-950 ▪Shovel teeth and cutter knives
▪150~200℃x0.5~1h Hv 950 AC

DCEP
1F
1G Ty 3.5 　 0.1 2.6 - - 26 - AW 930 300min.

Product names 1st 2nd

HF-700 Orange Orange
HF-800K Orange Yellow
HF-950 Orange -

Identification color

Material to be introduced here, is for hardfacing. 
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φ mm 3.2 4.0 5.0 6.0
HF-700 - 400 400 450
HF-800K 350 400 400 450
HF-950 - 400 400 -

carton mm
170W, 
120H,
380L

170W,
115H,
430L

170W,
120H,
430L

170W,
120H,
480L

Packaging data

Please do not use the joint welding.

Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo W B PWHT
(°Cxh) Hv Pre. H & IPT ℃

HF-700 ▪Cutter knives and casings
▪300~350℃x0.5~1h Hv 700 AC

DCEP
1F
1G Ty 0.62 0.80 0.78 5.12 2.21 - -

AW 654

200min.
600x1, AC 485

HF-800K ▪Cutter knives and casings
▪300~350℃x0.5~1h Hv 800 AC

DCEP
1F
1G Ty 0.80 1.65 1.24 3.82 - 2.42 0.29

AW 736

200min.
600x1, AC 535

HF-950 ▪Shovel teeth and cutter knives
▪150~200℃x0.5~1h Hv 950 AC

DCEP
1F
1G Ty 3.5 　 0.1 2.6 - - 26 - AW 930 300min.

Material to be introduced here, is for hardfacing. 
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SMAW

Note: Welding tests are as per Kobe Steel’s Standard. Ty: Typical (polarity: AC)

Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo V Ni PWHT
(°Cxh) Hv

HF-11
▪Crusher hammers and crusher
	 jaws
▪150~200℃x0.5~1h

Hv 250 AC
DCEP

1F
1G Ty 0.82 0.39 13.88 - - - - AW 266

HF-12
▪Ripper teeth, impellers and 

breakers
▪300~350℃x0.5~1h

Hv 500 AC
DCEP

1F
1G Ty 0.72 0.89 1.17 7.30 1.12 - -

AW 532

500x2 630

HF-13
▪Valve seats and agitator 

propellers
▪300~350℃x0.5~1h

Hv 450 AC
DCEP

1F
1G Ty 0.13 0.50 0.74 12.97 0.97 - 0.99

AW 420

750x1 260

HF-16 ▪Hot shears and hot dies
▪150~200℃x0.5~1h Hv 300 AC

DCEP
1F
1G Ty 0.71 0.48 14.59 15.33 1.85 0.42 2.20 AW 306

HF-30 ▪Crusher rotors and liners
▪300~350℃x0.5~1h Hv 700 AC

DCEP
1F
1G Ty 5.00 0.42 1.23 30.5 - - - AW 770

Product names 1st 2nd

HF-11 Red Black
HF-12 Red Brown
HF-13 Red Blue white
HF-16 Orange Brown
HF-30 Red Silver

Identification color

Material to be introduced here, is for hardfacing. 
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Packaging data

φ mm 2.6 3.2 4.0 5.0 6.0
HF-11 - 350 400 400 450
HF-12 300 350 400 400 450
HF-13 - 350 400 400 -
HF-16 - 300 350 350 -
HF-30 - - 400 450 -

carton mm
270W, 
100H,
330L

170W,
125H,

380L or 330L

170W,
120H,

430L or 380L

170W,
120H,

430L or 380L

170W,
110H,
480L

Please do not use the joint welding.

Product 
names

Typical use &
Redrying condition

Nominal
hardness Pol. WP

Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo V Ni PWHT
(°Cxh) Hv

HF-11
▪Crusher hammers and crusher
	 jaws
▪150~200℃x0.5~1h

Hv 250 AC
DCEP

1F
1G Ty 0.82 0.39 13.88 - - - - AW 266

HF-12
▪Ripper teeth, impellers and 

breakers
▪300~350℃x0.5~1h

Hv 500 AC
DCEP

1F
1G Ty 0.72 0.89 1.17 7.30 1.12 - -

AW 532

500x2 630

HF-13
▪Valve seats and agitator 

propellers
▪300~350℃x0.5~1h

Hv 450 AC
DCEP

1F
1G Ty 0.13 0.50 0.74 12.97 0.97 - 0.99

AW 420

750x1 260

HF-16 ▪Hot shears and hot dies
▪150~200℃x0.5~1h Hv 300 AC

DCEP
1F
1G Ty 0.71 0.48 14.59 15.33 1.85 0.42 2.20 AW 306

HF-30 ▪Crusher rotors and liners
▪300~350℃x0.5~1h Hv 700 AC

DCEP
1F
1G Ty 5.00 0.42 1.23 30.5 - - - AW 770

Material to be introduced here, is for hardfacing. 
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Packaging data

φ mm DW-H250 DW-H350 DW-H450 DW-H600 DW-H700 DW-H800

1.2 20kg 20kg 20kg 20kg 20kg 20kg
1.6 20kg 20kg 20kg 20kg 20kg 20kg

Volume mm 300W, 110H, 300L

Product 
names Typical use Nominal

hardness SG WP
Composition (overlay weld metal mass%) Weld metal hardness

C Si Mn Cr Mo V W B PWHT
(°Cxh) Hv Pre. H & IPT ℃

DW-H250 ▪Metal-to-metal wear parts and
	 underlaying for hardfacing and repair Hv 250 CO2

1F
1G
2F

　 Ty 0.09 0.49 1.30 1.02 0.40 - - -
AW 269

150min.
600x2 270

DW-H350 ▪Metal-to-metal wear and light abrasion
	 parts Hv 350 CO2

1F
1G
2F

Ty 0.13 0.64 1.70 0.48 0.53 - - -
AW 370

150min.
600x2 297

DW-H450 ▪Metal-to-metal wear and abrasion parts Hv 450 CO2

1F
1G
2F

Ty 0.15 0.57 1.40 3.70 0.47 0.25 - -
AW 431

150min.
600x2 384

DW-H600 ▪Abrasion parts Hv 600 CO2

1F
1G
2F

Ty 0.45 0.48 0.97 4.31 0.51 - - -
AW 574

200min.
600x2 398

DW-H700 ▪Abrasion parts Hv 700 CO2

1F
1G
2F

Ty 0.57 0.73 1.05 5.40 1.01 0.54 1.21 -
AW 673

250min.
600x2 605

DW-H800 ▪Heavy abrasion parts
▪Metal type flux cored wire Hv 800 CO2

1F
1G
2F

Ty 1.10 0.68 1.83 4.22 - - 2.26 0.54
AW 772

250min.
600x2 612

FCAW

Note: Polarity: DCEP, Welding tests are as per Kobe Steel’s Standard. Ty: Typical

Material to be introduced here, is for hardfacing. 
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Product 
names Typical use Nominal

hardness SG WP
Composition (overlay weld metal mass%) Weld metal hardness

C Si Mn Cr Mo V W B PWHT
(°Cxh) Hv Pre. H & IPT ℃

DW-H250 ▪Metal-to-metal wear parts and
	 underlaying for hardfacing and repair Hv 250 CO2

1F
1G
2F

　 Ty 0.09 0.49 1.30 1.02 0.40 - - -
AW 269

150min.
600x2 270

DW-H350 ▪Metal-to-metal wear and light abrasion
	 parts Hv 350 CO2

1F
1G
2F

Ty 0.13 0.64 1.70 0.48 0.53 - - -
AW 370

150min.
600x2 297

DW-H450 ▪Metal-to-metal wear and abrasion parts Hv 450 CO2

1F
1G
2F

Ty 0.15 0.57 1.40 3.70 0.47 0.25 - -
AW 431

150min.
600x2 384

DW-H600 ▪Abrasion parts Hv 600 CO2

1F
1G
2F

Ty 0.45 0.48 0.97 4.31 0.51 - - -
AW 574

200min.
600x2 398

DW-H700 ▪Abrasion parts Hv 700 CO2

1F
1G
2F

Ty 0.57 0.73 1.05 5.40 1.01 0.54 1.21 -
AW 673

250min.
600x2 605

DW-H800 ▪Heavy abrasion parts
▪Metal type flux cored wire Hv 800 CO2

1F
1G
2F

Ty 1.10 0.68 1.83 4.22 - - 2.26 0.54
AW 772

250min.
600x2 612

Please do not use the joint welding.Material to be introduced here, is for hardfacing. 
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Product 
names Typical use Nominal

hardness SG WP
Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo V B PWHT Hv Pre. H & IPT ℃

DW-H11

▪Abrasion accompanied by heavy
	 impact parts and repair welding of 
	 13%-Mn cast steel
▪Metal type flux cored wire

Hv 250 Ar-CO2

1F
1G
2F

Ty 0.84 0.68 14.17 - - - - AW 233 -

DW-H16

▪High temperature wear, impact wear and 
cavitation parts such as hot shear bytes, 
hot saws, and hydraulic power water 
turbines

▪Metal type flux cored wire

Hv 300 Ar-CO2

1F
1G
2F

Ty 0.60 0.51 16.76 16.21 1.49 0.49 - AW 278 150min.

Packaging data

φ mm DW-H11 DW-H16

1.2 - 12.5kg
1.6 12.5kg -

Volume mm 300W, 110H, 300L

FCAW

Note: Polarity: DCEP, Welding tests are as per Kobe Steel’s Standard. Ty: Typical

Material to be introduced here, is for hardfacing. 
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Product 
names Typical use Nominal

hardness SG WP
Composition (overlay weld metal mass%) Weld metal hardness

　 C Si Mn Cr Mo V B PWHT Hv Pre. H & IPT ℃

DW-H11

▪Abrasion accompanied by heavy
	 impact parts and repair welding of 
	 13%-Mn cast steel
▪Metal type flux cored wire

Hv 250 Ar-CO2

1F
1G
2F

Ty 0.84 0.68 14.17 - - - - AW 233 -

DW-H16

▪High temperature wear, impact wear and 
cavitation parts such as hot shear bytes, 
hot saws, and hydraulic power water 
turbines

▪Metal type flux cored wire

Hv 300 Ar-CO2

1F
1G
2F

Ty 0.60 0.51 16.76 16.21 1.49 0.49 - AW 278 150min.

Please do not use the joint welding.Material to be introduced here, is for hardfacing. 
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Welding Consumables for 

SMAW

For Cast Iron



SMAW

A guide for selecting welding consumables

Table 1 shows stick electrodes for shielded metal arc welding of cast irons in conjunction with 
weldability, usability, color matching, and machinability.

Table 1 Welding consumables for cast irons (1)

Product 
names

Preheat 
tempera-

ture
(℃)

Wett-
ability

with base 
metal

Color 
match-
ing with 

base metal

Joint 
efficiency

X-ray
sound-
ness

Machin-
ability of 

weld metal

Machin-
ability of 

HAZ

CI-A1 100-300 ○ △ ◎ ○ ◎ ◎
CI-A2 150-350 ◎ △ ◎ ○ ◎ ○
CI-A3 350-400 ◎ ◎ ○ ○ △ △

Note (1) ◎: Good, ○: Better, △: Inferior

Tips for better welding results

1)	Preparation for base metal: 

	 (1)	When cast irons have impregnated oil, the base metal must be heated at 400°C to burn 
off the oil before welding. Other contaminants should also be removed off before welding. 

	 (2)	To repair a defect, it must be removed completely by machining or grinding (arc air 
gouging is not suitable for cast irons) before welding. The welding groove should have 
a round bottom for better fusion. Where a crack defect seems to be propagated by 
machining or grinding, make stop-holes at both ends of the crack.

2)	Welding procedure: 

	 (1)	The most appropriate preheating temperature depends on the size and thickness of the 
work; however, Table 1 can be a rule of thumb. 

	 (2)	Stringer welding with the maximum bead length of about 50 mm is recommended to 
prevent overheat, distortion and cracking. 

	 (3)	Peening is needed to minimize residual stresses. Just after one bead was laid, it must be 
peened with a hammer to the extent that the ripple of the bead disappears. 

	 (4)	Comparatively small conical groove should be welded in the spiral sequence from 
the bottom of the groove to the surface of the base metal. Backstep, symmetrical or 
intermittent sequence is recommended for a long welding line to prevent cracking. The 
buttering method, in which the surface of the groove is cladded first and the filling passes 
are laid later, is recommended for a deep groove.
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SMAW

Product 
names

Typical use &
Redrying condition

AWS 
Class. Pol. WP

Composition (all-weld metal mass%) All-weld mechanical 
properties

　 C Si Mn P S Ni Fe Cu Al TS
(MPa)

El on 4d
(%)

CI-A1
▪Repairing and joining 

various kinds of cast irons
▪70~100℃x0.5~1h

A5.15
ENi-Cl

AC

DCEP
F

Ty 1.0 0.1 0.6 <0.01 <0.01 Bal. 1.7 <0.1 <0.1 480 -

Gt a 2.0 4.0 2.5 - 0.03 85min. 8.0 2.5 1.0 - -

CI-A2
▪Repairing and joining 

various kinds of cast irons
▪70~100℃x0.5~1h

A5.15
ENiFe-Cl

AC

DCEP
F

Ty 1.1 0.3 2.0 <0.01 <0.01 55 Bal. <0.1 <0.1 520 -

Gt a 2.0 4.0 2.5 - 0.03 45~60 Bal. 2.5 1.0 - -

CI-A3
▪Repairing and joining 

various kinds of cast irons
▪300~350℃x0.5~1h

-
AC

DCEP
F

Ty 0.04 0.50 0.48 0.01 <0.01 - Bal. - - 490 33

Gt a 0.15 1.00 0.80 0.04 0.04 - Bal. - - - -

Note: a Single values are maximum. Ty: Typical (polarity: AC), Gt: Guaranty

Product names 1st 2nd
CI-A1 Gold Red
CI-A2 Gold Pink
CI-A3 Black Orange

Identification color
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