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Microstructure and properties of joints of wrought magnesium alloy
AMG60 plates welded by laser beam welding

QUAN Ya-jie, CHEN Zhen-hua, LI Mei, YU Zhao-hui, GONG Xiao-san

(School of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The CO, laser beam was used to weld the wrought magnesium alloy AM60 plates, the microstructure and
mechanical properties of the joints were studied, and the technical characteristics of magnesium alloy laser welding were
discussed. The results show that a favorable weld without obvious distortion can be obtained under the suitable
parameters. By metallurgical analysis it is found that the heat affected zone is not distinct, and the microstructure in
fusion zone presents compact fine grains with brittle intergranular precipitates (Mg;;Al,,), which often accompanies with
micro defects such as porosity and cracking. The result of hardness test shows that the hardness of the weld is slightly
high, while the hardness of the base metal is equivalent to that of the HAZ. Under this experimental condition, the
wrought magnesium alloy AM60 can be welded by CO, laser beam welding, and the joint strength is up to 94% of the

base metal. The fracture surface is characterized by mixture fracture.
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Table 1 Chemical composition of magnesium alloy AM60
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Fig.1 Schematic diagram of position (a) and dimensions (b)

of tensile specimens(unit: mm)
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Fig.2 Photographs of welded joints: (a) Weld appearance; (b)

Cross-section geometry
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Fig.3 Microstructures of welded joint: (a) Base metal; (b)

Transition zone; (c) Weld zone
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Fig.5 SEM images of fracture surface
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Fig.6 Microhardness distribution of welded joint
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Fig.7 X-ray diffraction pattern of weld zone
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