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Fig. 1 True stress—strain curves of AZ80 magnesium alloy: (a) £ =0.001 s '; (b) £ =0.01s'; (c)&=0.1s";(d)&=1s"
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Prediction of high temperature flow stress of
AZ80 magnesium alloy by using modified and
optimized Zerilli-Armstrong constitutive models

LI Quan, JIN Zhao-yang

(School of Mechanical Engineering, Yangzhou University, Yangzhou 225009, China)

Abstract: The reasonable constitutive model is the key to realize the accurate simulation of magnesium alloy
extrusion process, based on the thermal compression test of homogenized AZ80 magnesium alloy at the strain rate
of 0.001 to 1 s and deformation temperature of 523 to 673 K, a modified Zerilli-Armstrong (Z-A) model was
established to describe the thermal deformation behavior of the alloy, and on this basis, by considering the effect of
strain on material parameters, an optimized model was proposed. The quantitative analysis of the prediction
accuracy of the two models shows that the optimized Z-A model has a better prediction effect on the flow stress,
and the calculated values of correlation coefficient R and average absolute relative error Exr are 0.9962 and 3.60%,
respectively. The prediction result of the modified Z-A model is relatively poor, and its R value and E,g value are
0.94 and 8%, respectively. The comparative analysis shows that the optimized Z-A model has good adaptability
and can well predict the flow stress under different deformation conditions in the whole strain range (0—0.9), so its
engineering application range is wide. The modified Z-A model cannot describe the flow stress in the stage of work
hardening and dynamic recovery, so its prediction accuracy is low.

Key words: AZ80 magnesium alloy; flow stress; constitutive model; Zerilli-Armstrong model
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