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Table 1 Chemical composition of as-cast AZ31B magnesium

alloy (w/%)

Al Mn Zn Ca Ni Fe Si Mg

2.5~3.5 0.15~0.5 0.6~1.4 0.05 0.005 0.005 0.1 Bal.
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Table 2 Various stress data of as-cast magnesium alloy AZ31B
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400 0.005 43302 44.67246 38.66723 33.25886
450 0.005 28.26222 28.46724 28.66331  20.6667
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Constitutive Equation of As-cast AZ31B Magnesium
Alloy Based on Dynamic Recrystallization

Chu Zhibing, Zhang Duo, Ma Lifeng, Jiang Lianyun, Li Yugui, Huang Qingxue
(Heavy Machinery Engineering Research Center of Ministry of Education,

Taiyuan University of Science and Technology, Taiyuan 030024, China)

Abstract: The true stress-strain curves of as-cast AZ31B magnesium under different temperatures and strain rates were obtained from
GLEEBLE compression experiment. Critical strain model, saturated stress model and static stress model were then gained by analyzing
true stress-strain curves. Based on the classical dislocation density theory and the dynamic recrystallization (DRX) kinetics models, a
two-stage constitutive model considering the effect of work hardening-dynamic recovery and DRX was developed for the as-cast AZ31B
magnesium alloy. This constitutive model contacted DRX and true stress-strain curves of magnesium alloy.

Key words: as-cast AZ31B; critical stress model; constitutive model dynamic recrystallization
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