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Effects of welding parameters on weld shape of
laser-MIG hybrid welding of AZ31 magnesium alloy
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Huazhong University of Science and Technology, Wuhan 430074, China;
2. Ningbo Branch of China Academy of Ordnance Science, Ningbo 315103, China)

Abstract: Laser-MIG (Metal inert gas) hybrid welding with 10 mm thick AZ31 magnesium alloy was carried out and the
effects of laser power, arc current and laser-arc distance on the weld shape were studied. The results show that the optimal
laser-arc distance that has the maximum laser-arc synergic effect is 3 mm and the penetration depth of hybrid weld
depends on the laser power. The arc current has an evident effect on the bead width but only a little influence on weld
penetration depth. Under the optimal welding parameters, the laser-MIG hybrid welding can obtain good welds without
morphological defect and the welding speed increases to 1.5 times as that of laser welding. Compared with MIG welding,
the droplet transfer of hybrid welding is more stable and the weld penetration depth increases to nearly 10 times. The
study demonstrates that the laser-MIG hybrid welding is an effective welding process for magnesium alloy.
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Fig.1 Schematic diagram of CO, laser-MIG hybrid welding
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Table 1 Welding parameters used in experiment

Welding parameter Value
Laser power, P/kW 1.5-4.5
Arc current, I/A 60-210
Welding speed, v/(m'min ") 0.5-2.0
Heat sources distance, D; ,/mm 1-6
Weld torch angle, a/(°) 60
Laser defocused distance, AF/mm -1
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Table 2 MIG arc voltage corresponding to arc current

Arc current/A 60 90 120 150 180 210

Arc voltage/V. 20 20 22 24 26 28
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Fig.2 Weld surface morphologies of MIG arc welded, laser
welded and hybrid welded magnesium alloys: (a) Arc weld,
=120 A, v=0.5 m/min; (b) Laser weld, P=3.5 kW, v=1.0 m/min;
(c) Hybrid weld, P=3.5 kW, I=120 A, v=0.5 m/min;
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Fig.3 Weld cross section morphologies of MIG arc, laser and hybrid welds magnesium alloys: (a) Arc weld, /=120 A, v=0.5 m/min;
(b) Laser weld, P=3.5 kW, v=1.0 m/min; (c¢) Hybrid weld, P=3.5 kW, /=120 A, v=0.5 m/min;
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Fig.4 Nomination for different zones of laser-arc hybrid

welded magnesium alloy (P=3.5 kW, =120 A, v=1.2 m/min)
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Fig.5 Effects of laser power on penetration depth (a) and bead
width (b) by hybrid weld at arc current of 120 A
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Fig.6 Effects of arc current on weld shape of hybrid weld
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