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Table 1  Chemical composition of as-cast AZ31B magnesium 

alloy (ω/%) 

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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Fig.1  True stress-strain curves of as-cast AZ31B magnesium alloy under different temperature and strain rate: 

(a) 0.005 s

-1

, (b) 0.05 s
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, (c) 0.5 s
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, and (d) 5 s
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Fig.2  Work hardening rate curve 
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Fig.3  Plot of (dθ/dσ)-σ 
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Table 2  Various stress data of as-cast magnesium alloy AZ31B 
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350 0.005 61.91462 62.53827 63.25785 42.32798 
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450 0.005 28.26222 28.46724 28.66331 20.6667 
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Fig.4  Plot of 

p

ln - ln Zσ  

 

 

 

 

 

 

 

 

 

 

 

� 5  

c

ln - ln Zσ �� 

Fig.5  Plot of 
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Fig.6  Plot of 
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Fig.7  Plot of 
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Fig.9  Comparison between the predicted and experimental flow stress curves under different deformation conditions: 
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Fig.10  Microstructures under 450 , and 0.005 s

-1 

with different compression amount: (a) 20%, (b) 40%, (c) 60%, and (d) 80% 
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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 

 

Corresponding author: Li Yugui, Ph. D., Professor, Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, 

P. R. China, E-mail: 1914009646@qq.com 


