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Process and Mechanical Properties of Laser-MIG Hybrid Welding Joint

of 6082 Aluminum Alloy for Medium and Heavy Plate
Wang Hongguang
(School of Automobile and Mechanical Engineering, Changsha University of Science and Technology)

Abstract: The laser-MIG hybrid welding process was used to weld 6082 aluminum alloy medium and thick plates.
After the welding was completed, the microstructure observation, hardness test and tensile performance test of
the weld were carried out. The results show that with the laser power of 4.5 kW, the welding speed of 1.2 m/
min, the defocus of +5 mm, and the wire feed speed of 8 m/min, the weld surface presents desirable. The micro-
structure of the weld fusion zone is uniformly equiaxed dendrites with smaller grains, narrow heat-affected zone,
and the structure of the upper part of the weld is smaller and denser than that of the lower part of the weld.
Meanwhile, the hardness of the heat-affected zone of the welded joint is higher than that of the base metal and the
center of the weld. The average tensile strength of the joint reaches 251.9 MPa, which is close to the base material.
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Tab.1 Chemical composition of welding materials %
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Fig.1 Schematic diagram of laser-MIG hybrid
welding test equipment
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Tab.2 Welding process parameters
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Fig.2 Macro morphology of weld joint
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Fig.3 Cross-sectional appearance of weld joint
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Fig.4  Microstructure at Fig.5
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Fig.6 Microhardness of laser-MIG composite welding joint
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Tab.3 Tensile test results of Laser-MIG composite welding joint
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