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Analysis of Melting Characteristics of Laser-Arc Double-Sided

Welding for Stainless Steel

Zhao Yaobang Lei Zhenglong Chen Yanbin

(State Key Laboratory of Advanced Welding Production Technology, Harbin Institute of Technology ,
Harbin , Heilongjiang 150001, China)

Abstract Based on the experiments of laser-arc double-sided welding (LADSW) for a 4-mm thick stainless steel, the

effects of laser power and arc current on weld cross-section, joint parameters and melting efficiency are mainly

discussed. The results show that the weld cross-section of LADSW takes on the combination of typical weld profiles of

laser welding and arc welding at lower heat input, while the combination characteristics doesn't exist at higher heat

the increase of both the laser power and arc current.
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input. The weld width at laser side increases with the increasing of laser power, whereas the weld width at arc side
increase of the laser power, while decreases with the increase of the arc current. In the lack of penetration joint. the

decreases at some extent. The increase of arc current can contribute to the increase of weld with at the arc side, but
it doesn’t have much effect on the weld width at the laser side. The minimal weld width increases with the increase of
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both the laser power and arc current. The weld depth from minimal weld width to the laser side increases with the
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effect of the laser power on melting efficiency of arc welding is envident, while the effect of arc current on melting
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efficiency of the laser welding is little. In the full penetration joint, the melting efficiency of LADSW increases with
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Tablel Chemical composition of 304 stainless steel

(mass fraction, %)

Element Content
Cr 18~20
Ni 8.0~10.5
C <20.08
Si <1.00
Mn <2.00
P <0.05
S <0.03
Fe balance
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Fig.1 Schematic diagram of laser-arc double-sided welding
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Fig. 2 Typical weld cross-section at different laser powers (I=150 A,v=1.0 m/min)
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Fig. 3 Typical weld cross-section at different arc currents when P=1.4 kW,v=1. 0 m/min
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Fig. 4 Typical weld cross-section at different arc currents when P=1.6 kW,v=1.0 m/min
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Fig. 8 Effects of laser power on minimal weld width

at the middle of joint
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Fig. 9 Effects of arc current on minimal weld width

at the middle of joint
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Fig. 10 Efects of laser power on penetration depth

of minimal weld width
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Fig. 11 Effects of arc current on penetration depth

of minimal weld width
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Fig. 12 Effects of arc current on weld cross-section of laser welding (P=1.2 kW,v=1.0 m/min)
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Fig. 13 Effects of arc current on melting efficiency of
laser welding (P=1.2 kW, v=1.0 m/min)
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Fig. 14 Effects of laser power on weld cross-section of arc welding (I=60 A,v=1.0 m/min)
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Fig. 15 Effects of laser power on melting efficiency of

laser welding (I=60 A,v=1.0 m/min)
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laser-arc double-sided welding
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