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Fig.1 True stress-true strain curves for the studied alloy under various compression deformation conditions:

(a) 0.001 s, (b) 0.01 5™, (c) 0.15™, and (d) 1 s™
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Fig.2 Peak stress versus strain rate at different deforming temperatures based on three models: (a) Iné-Ing;

(b) In & -0, and (c) In ¢ -In[sinh(a0o)]
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Constitutive Model of Hot Plastic Deformation and Flow Behavior Prediction
of Mg-Zn-Zr-Y Alloy

Chen Baodong®, Guo Feng®, Wen Jing"?, Ma Wen', Cai Huisheng®, Liu Liang*
(1. Inner Mongolia University of Technology, Hohhot 010051, China)
(2. Inner Mongolia Vocational College of Chemical Engineering, Hohhot 010070, China)

Abstract: The flow behavior of the Mg-Zn-Zr-Y alloy was investigated by hot compressive test using Gleeble thermal simulator in the
temperature range of 573~723 K and strain rate range of 0.001~1 s™*. The results show that the flow stress is significantly affected by both
deformation temperature and strain rate. The flow behavior is characterized by the saturation nonlinearity and positive skewness
simultaneously, and the flow stress increases with either decreasing deformation temperature or increasing strain rate. The average
activation energy (Q=152.307 kJmol™), and stress exponent (n=5.521) for the hot deformation have been determined by the
Arrhenius-type and Zener-Holloman equations. A nonlinear flow model and its constitutive equation have been established and employed
for studying the deformation behavior. Meanwhile, calculation results of constitutive equations were compared with experimental results;
the level of data match depends on temperature and strain rate. The saturation nonlinearity of flow behavior in the alloy can be
satisfactorily described; the theoretical calculated values match well with the experimental values. Furthermore, the calculated values of
flow stress will be bigger than its experimental values with the positive skewness of flow behavior. Research show this constitutive
equations effectively depict the flow behaviors of hot compression deformation; it is more specifically suited to high deformation
temperature (>623 K) and low strain rate (<<0.01s ™).

Key words: Mg-Zn-Zr-Y alloy; constitutive model; flow behavior; plastic deformation
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