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Effect of heat treatment on microstructure and
mechanical properties on TIG welded ZM6 magnesium alloy

ZHANG Tie-lei', JI Ze-sheng', ZHAO Zhen-hua®

(1. School of Material Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China;
2. Harbin Dongan Auto Engine Co., Ltd., Harbin 150066, China)

Abstract: Tungsten inert gas welds were performed on cast ZM6 magnesium alloy and T6 heat treatment was carried out
followed. The microstructures of welded joints and heat treated joints were investigated by optical and scanning electron
microscopy. The microhardness and tensile strength were determined. The results demonstrate that after solution
treatment at 540 ‘C, the compounds in the grain boundary dissolve into the matrix. After aging at 200 ‘C for 16 h, three
kinds of precipitates appear. The microhardness of weld seam and base metal reaches the maximum, which are 85HV and
81HV, respectively. The fracture locations of heat treated specimens in the tensile test are near the fusion zone. The heat
treated specimens show the ultimate tensile strength of 260 MPa. Compared with not heat-treated of 160 MPa, the tensile
strength of heat treated specimens is improved significantly. The tensile fracture of heat treated specimen surface shows
two different areas, which are cleavage fracture and dimple-cleavage mixed fracture, respectively.
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