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Abstract: The effects of solution treatment temperatures (425, 475 and 525 °C) on the microstructure and mechanical
properties of thixoformed ZXAQ3110(Mg-3.16Zn-0.97Ca-0.55A1-0.44Ag) magnesium alloys were investigated. The
results reveal that solid solution treatment can result in the gradual dissolution of eutectic steucture and the second
phase in the alloy, the gradual growth of primary o phase, and the increase in average grain size and recrystallization
degree. As solid solution temperature rises, the strength of the alloy is firstly increased and then decreased. The syner-
gistic improvement in the strength and plasticity of the alloy can be achieved after solid solution treatment at 475 °C,
where the tensile strength and elongation are 311 MPa and 13.6% , respectively. Meanwhile, the established correla-
tion strengthening model reveals that the excellent match between strength and plasticity is mainly attributed to the
comprehensive effect of solid solution strengthening, texture strengthening, grain boundary strengthening, and disloca-
tion strengthening. The linear superposition of each strengthening mechanism corresponds to experimental values, indi-

cating well predition for strength of the alloy.
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alloys after solid solution treatment
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Fig.9 Recrystallization distribution and grain percentage of ZXAQ3110 magnesium alloys after solid solution treatment
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Fig.10 Mechanical properties of ZXA Q3110 magnesium alloys

after solid solution treatment
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sium alloys at different solution temperatures
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