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Abstract: AZ65 magnesium alloys (Mg-6Al-5Zn) were prepared using permanent mold casting and semi-solid
thixotropic die casting. The microstructure and mechanical properties of the alloy under two forming processes were
compared and studied, and the microstructure evolution during isothermal heat treatment was analyzed. The results
show that the as-cast microstructure consists of fine a-Mg dendrites with discontinuous networks of Mg;,(Al, Zn),,
and Mg,,Al,, eutectic phases distributed along grain boundaries. During isothermal heat treatment, after dendrite
fragmentation, spheroidization and coarsening, the a-Mg phase transforms into a near-spherical shape. A favorable semi-
solid microstructure with a solid phase equivalent diameter of 43.31 um is obtained after holding at 560 °C for 30 min.
Compared with the isothermal microstructure, the particle roundness in the microstructure of the semi-solid thixoformed
alloy is not good. The tensile strength of the thixoformed alloy is higher than that of the permanent mold cast specimen
under the condition of holding at 620 °C, and the fracture analysis reveals a mixed fracture mode of cleavage and
intergranular fracture.
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Fig. 1 Microstructures of as-cast AZ65 magnesium alloy
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Fig. 2 XRD pattern of as-cast AZ65 magnesium alloy
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Fig. 3 Serrated and halo characteristics of the microstructure of semi-solid AZ65 magnesium alloy
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Fig. 4 Microstructures of the secondary solidification zones of semi-solid AZ65 magnesium alloy
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Fig. 5 Microstructures of semi-solid AZ65 magnesium alloy under different isothermal temperatures
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Fig. 6 Grain characteristic statistical results of semi-solid AZ65
magnesium alloy under different isothermal temperatures
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Fig. 7 Microstructures of semi-solid thixoformed AZ65 magnesium alloy under different holding temperatures
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Fig. 8 Grain characteristic statistical results of semi-solid thixoformed AZ65 magnesium alloy under different holding temperatures
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Fig. 10 Fracture morphologies of AZ65 magnesium alloy under different treatment processes
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