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Abstract

The laser-arc hybrid welding of SS400 steel was carried out with the use of disk laser equipment of
6.6kW maximum power and MAG equipment of pulse mode. Parameter regarding heat input is one of the
most important factors that directly affect penetration characteristics and welding defect. Therefore in this
study, the effects of laser power, welding speed and current, voltage and pulse correction were investigated.
As experiment result, it was found that the lower heat input, the more likely humping bead is formed at the
back, and such humping bead could be suppressed by increasing laser power and arc current or decreasing
welding speed, thus increasing heat input. Also deep penetration could be achieved by reducing arc voltage
or pulse correction parameter in the same welding condition.
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Table 1 Chemical composition of materials

Element(Wt %)
— | C | Si |[Mn| P S | Mo | Cr | Ni
Materials
SS400 0.14(0.23| 0.7 |0.015|0.005| - - -
SM-70
(@ 1.2mm) 0.08| 0.5 [1.05(0.014| 0.01 | - - -
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(a) Experimental equipment (b) Schematic illustration

Fig. 1 Setup of experimental equipment
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SS400(8 mm'); P=4 kW, [=240A, v=2 m/min, fi=-4 mm, Dj2=3 mm,
a=60°, G=Ar+CO; (20 ¢ /min)
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Fig. 2 Bead appearance and cross section with welding
voltage

Journal of Welding and Joining, Vol. 33, No. 2, 2015



29 dlolA-ola solueE 44 FHUF ME MIEEYE

g (1) - 84 < el 9% - 93

SS400(8mmY); P=4kW, /=240A, v=2m/min, f;=—3mm,
Dy p=3mm, @ =60" , G,;=Ar+CO, (20 { /min)
| T—=—Bead width

—®— Excess weld metal height [
—A— Penetration depth

—
o

T T

o
I

£
g
=
o0 &
~5E
§£€ A/k//‘\ﬁ\‘\“‘
v?g%a— i
g gv
5Fg
B%E 4 4
TEE
L n O
=
28 ]
> W
@
0 T T T T T T T
—-15 —-10 -5 0 5 10 15

Voltage change rate, V (%)

Fig. 3 Variation of penetration characteristics with weld-
ing voltage
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Fig. 4 Pulse waveform and value with pulse correction
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Fig. 5 Bead appearance and cross section with pulse
correction
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Fig. 6 Variation of penetration characteristics with pulse
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Fig. 9 Bead appearance and cross section with welding
current and speed
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