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Developments in Flux-cored Wire for Gas Shielded Arc Welding
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Tomokazu Morimoto

The use of flux-cored wire for gas shielded arc welding has increased dramatically over the past 25 years in
Japan. Flux-cored wire commands more than 300 of the total consumption of arc welding materials
domestically. Flux-cored wire is especially dominant in the shipbuilding industry. However, due to its
excellent cost effectiveness, the use of this kind of welding wire has expanded dramatically in other
industries. This paper outlines developments in the production and expanded use of flux-cored wire for mild
steel, 490MPa class high strength steel and stainless steel.
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Fig. 1 Investigation results on application ratio of welding materials
in various fields
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Photo 1 Application of slag type FCW to vessels (DW-100)
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% For mild & 490MPa class high strength steel ]

DW-100 (DW-Z100), DW-110 (DW-Z2110), DW-100V, DW-100N,
DW-200, DW-300, DW-50BF, DW-1SZ[]

co, |

% For 590MPa class high strength steel ]

For carbon steel

DW-60, DW-60D

% For low-temperature service steel ]

DW-55E, DW-55L, DW-55LSR

—{ For mild & 490MPa class high strength steel ]

DWA-50, DWA-51B

—{ For low-temperature service steel ]

DWA-55E, DWA-55L, DWA-55LSR

For mild & 490MPa class high strength steel ]

MX-100 (MX-Z100), MX-100S (MX-Z100S), MX-100T,
MX-200 (MX-Z200), MX-Z210, MX-200S, MX-200H, MX-200HS

For 590MPa class high strength steel ]

MX-60, MX-60F

For weather proof steel ]

MX-50W, MX-50WT, MX-60W

co,
Ar-CcO, |—

For mild & 490MPa class high strength steel ]

MXA-100, MXA-200

02 0000FCWOOO
Fig. 2 Classification of FCW for carbon steel
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Fig. 3 Market needs for welding materials
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Fig. 4 Applicable range of DW-100V
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Fig. 5 Typical hot crack in one side welding
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Fig. 6 Relationship between welding parameters (welding current,
welding speed) and leg length in horizontal fillet welding by
DW-50BF (¢ 1.4mm)
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Table 1 Comparison of resistance to hot crack in one side welding between conventional FCW and DW-100N
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Fig. 7 Characteristics of low fume and low spatter type FCW (DW-
7100, MX-Z200)
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Fig. 8 Charpy energy of DW-55LSR after SR
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Fig.10 Porosity generation in high speed horizontal fillet weld
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Wire Bead appearance

Bead shape

Conventional wire

Newly developed wire
[MX-200HS]

(LO 540A, TO 470A, Wire dia.0 @ 1.6mm, Welding speedd 200cm/min)
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Photo 2 Bead appearance and shape in high speed horizontal fillet weld

00000000o0oooooooooooooooo
0000000000000000000000000
0000000000000000000000000
000000000 FCWOOOOOOOOODOOOO
0000000000o0o0ooooooooonsooon
OFCWOOOODOOOOOOO0OO0O0O0O00O0D0000
FCWOOOOOODO300000000000000
FCWOOOOOOOO0OOOOO0O0O00O0mooooag
OFCWOLPOODOOOODOOO FCWOO09mmO OO
00000000ooo000000000000000
000000000000 0000D00000000
00000o000ooo0oo00000000ononoooo
OFCWODOOOOOODOOOOOO FCWODW-TOO
00MOoO00o0o FCWOBIOOOOODODOODOOOO
0000000 FCWOOOODODOOO0OOO
0010DWTOO0OO0D0O000000000000on
00000000090 9mmO0O000O FCWODO OO
0oooobDw-TOOODOODODODOOO0O0O0D0D00O00
00000000o0oooooooooooooooo
00000@12nm 00000000 0@ 0.9mm OO0
0000 130A000000000000000000
0000000000000 00000000000
OO0 09mmO00000000000O0D0O00000
O00e¢l2mmI00000000000000O0
oag

coooboooobobooobooooooooooboOooon
orCcWOoooooobhooobobooooboooDboo
FCwOOOOOoOooooooooooooooooo
cooooooboooobooooooooooboooon
cooboooobooooboooobooooooboooon
cooboooobooooboooooooooooboooon
coobooooboboooboooooboooooooboooon
oooooooooooon

ooooboboooorCWOODOOOOODOOOODDOO

Shieldingbas Conventional
361000 CO, 1.2 FCW

321

|Conventional
@ 0.9 FCW

241
DW-T
\. ¢ 1.2 FCW

Il
0 100 200 300
Welding current( (A)

Arc voltageO (V)
N
[o¢]

SUS304L 6mmt

N
o
T

[y
(o]

&
—— SUS304L 3mmt

OO owTOO0O00O00O000o0ooooooooooog
Fig.11 Applicable welding parameters and cross sectional macro
structures of DW-T FCW in horizontal fillet weld
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