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Hot Compression Deformation Behavior and Constitutive Equation of Sand Cast EV31
Magnesium Alloy
MA Tao', CAl Zenghui', KANG Hongyan', YANG Guangshan', LI Yongjun', WU Fengzhao®, NING Zhiliang®
[ 1. Harbin Dongan Engine(Group)Co., Ltd., Harbin 150001; 2. School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150006 ]

Abstract: Sand cast EV31 magnesium alloy was subjected to hot compression tests by Gleeble 3500 thermo-
machanical simulator, and hot deformation behavior was investigated at various temperatures and strain rates with a
maximum deformation (true strain) of 0.6, temperature range of 100~400 °C, and strain rate of 10 *~10"" s '. The
deformation constitutive equations at low temperatures ( <<250 “C) and high temperatures ( >275 ‘C) were estab-
lished, and activation energies Q. at both low and high temperatures are greater than 220 kJ/mol. The stress index »n at
low temperatures is 9.81, which is attributed to the presence of a large number of dispersed precipitates in as-cast speci-
mens, while 7 at high temperature is 5.24, indicating dislocation climb as hot deformation mechanism.
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Fig.1 True stress-true strain curves under various deformation temperatures and strain rates
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Fig.3 Double logarithmic relationship between true stress and strain rate under different temperatures as well as dot line diagram of true

strain and strain rate sensitivity
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