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Effect of Laser Power on Welding Process of Low-current
Laser-MIG Hybrid Welding
GONG Maolint, CHEN Kexuan'?, LI Yinpeng'

(1. College of Materials Science and Engineering, Lanzhou University of Technology, Lanzhou 730050, Ching;
2. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou University of Technology,
Lanzhou 730050, China)

Abstract: When MIG welding is used for aluminum alloy thin plate, high current leads to burn-through and serious
deformation, while low current has the problem of not being able to melt through the base material, etc. A low-power laser
was added to the MIG welding, and the effect of different laser power on the low-current MIG welding of aluminum aloy thin
plate was studied. A laser - MIG hybrid welding system was built, the welding voltage, current signals during hybrid welding
process were collected through the data acquisition card, and the molten droplet transfer image information under different
laser powers were captured with a high-speed camera for analysis. The study shows that when the laser power is 300 W, the
melten droplet transfer and welding process are stable, the weld is well formed, and the welding quality is significantly
improved.
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Fig.1 Schematic diagram of laser-MIG composite welding
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Fig.2 Composition of laser-MIG composite welding system
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Fig.3 Current, voltage electrical signal waveforms
under different laser powers
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Fig.4 Schematic diagram of current and voltage changes
in the droplet transfer cycle
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Fig.5 U-I phase diagram welded with different laser powers
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Fig.6 A droplet transfer process of MIG welding
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Fig.8 A droplet transfer process at a laser power of 750 W
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Fig.10 Morphologies of laser-MIG composite weld seams under different laser powers
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