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Fig. 2 Flow stresses of pre-deformed AZ31 magnesium

alloy under different deformation conditions: (a) 2150 s ';
(b) 3430s"; (c) 4160 s '
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Flow behavior and constitutive model for
pre-deformed AZ31 magnesium alloy under
high-speed impact loading

LIU Xiao', YANG Hui', ZHU Bi-wu’, HU Ming-yue', TANG Chang-ping', LIU Wen-hui'

(1. School of Materials Science and Engineering,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. School of Mechanical Engineering,

Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: In order to investigate the high-temperature flow behavior and microstructure evolution of the
pre-deformed AZ31 magnesium alloy under high-speed impact loading and establish a constitutive model to
accurately predict the high-temperature flow behavior, high-temperature impact tests at deformation temperatures
of 150 C, 200 °C, 250 ‘C, 300 C, and 350 ‘C with strain rates of 2150 s ', 3430 s, and 4160 s' were carried out
on the pre-deformed AZ31 magnesium alloys using the Hopkinson pressure bar technology. The results show that,
under certain temperature range with the same strain rate, due to the effects of twin strengthening, fine grain
strengthening and heating softening, the flow stresses do not obviously decrease with increasing the temperature.
With the increase of deformation temperature, the microstructures transform from cross twinning, deformed shear
bands, transition shear bands to complete recrystallization. The twinning strengthening is introduced to modify the
Johnson-Cook constitutive model. The modified Johnson-Cook constitutive model can accurately predict the effect
of twinning on the flow behavior. The correlation coefficient (R) is 0.9744 and the average relative error (AARE) is
4.51%, indicating that the modified Johnson-Cook constitutive model can well forecast the high-temperature flow
behavior of the pre-deformed AZ31 magnesium alloy.

Key words: AZ31 magnesium alloy; high-speed impact; twinning; flow behavior; Johnson-Cook constitutive

model
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