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Hot deformation mechanism and process optimization for
ZnAl10Cu?2 alloy based on Murty criterion
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Abstract: The hot deformation behavior of ZnAl10Cu2 alloy was studied by compression testing on a Gleeble—1500D

simulator in the temperature range from 180 ‘C to 330 °C and true strain rate range from 0.01 s ' to 10 s

at the
maximum true strain of 0.7. A processing map was developed on the basis of Murty instability criterion of dynamic
material model. The micro-deformation mechanism and the flow instability phenomena of ZnAl10Cu2 alloy were studied
by the microstructure under the experimental conditions, and the optimum processing parameters were evaluated. The
results show that ZnAl10Cu2 alloy exhibits flow instability at high strain rate. The 45° shear cracking, adiabatic shear
band and the local plastic flow are the main deformation mechanisms. The globalization and kinking of the laminar a;
and a, phases are observed in the stable domain, and the dynamic recrystallization of S phase is also observed in the
stable domain. At deformation temperature of 240 °C and strain rate of 0.1 s ', the power dissipation rate reaches the peak,
which is about 53%.
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Fig. 1 SEM images of as-cast ZnAl10Cu2 alloy: (a) Primary @, phase and eutectic structure (a+7); (b)—(c) Primary a, phase; (d) a,

phase in eutectic structure
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Fig. 2 True stress—true strain curves of zinc alloy by hot compression: (a) £ =0.01s™; (b)£=0.15""; () £6=1.0s'; (d) £=10.0 5"
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