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� 1  ��� AZ31B !"� 

Table 1  Chemical composition of AZ31B magnesium  

alloys (ω/%) 

Mg Al Si Zn Mn Other 

Bal. 2.5~3.5 0.08 0.6~1.4 0.2~1.0 0.054 
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Fig.1  Stress-strain curves of cast AZ31B magnesium alloys at different temperatures and strain rates: (a) 0.01 s
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, (b) 0.1 s

-1

, (c) 1 s

-1

,   

(d) 5 s

-1

, and (e) 10 s
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Fig.2  Stress-strain curves of wrought AZ31B magnesium alloys at different temperatures and strain rates: (a) 0.01 s
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, (b) 0. 1 s
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, (c) 1 s
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, 

(d) 5 s
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, and (e) 10 s
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Fig.3  Shear failure of wrought magnesium alloys under thermal 

compression at 473 K 
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Fig.4  Initial grain size of cast (a) and wrought magnesium  

alloys (b)  
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Fig.5  Relationship between strain rates and peak stress of cast 

magnesium alloy AZ31B: (a) 
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Fig.6  Curves of 

ln[sinh( )]-1/Tασ

for casting magnesium alloy  

AZ31B 
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Fig.7  Curves of 

ln - ln[sinh( )]ε ασ
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 for casting magnesium 

alloy AZ31B 
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Table 2  Parameter values for constitutive equations of cast  

and wrought magnesium alloys  

 Alloy state A n α Q/kJ·mol

-1

 

Cast 2.49�10

15

 10.48 0.0093 173193 

Wrought 1.23�10

8

 5.89 0.0105 113033 
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Abstract: Deformation mechanism of magnesium alloys is complex and prone to be affected by initial process states and deformation 

conditions of materials during the thermal process; thus it exhibits different stress-strain relationships. Stress-strain curves of cast and 

wrought magnesium alloys AZ31B were obtained by Gleeble-1500, and the constitutive models of magnesium alloys under two different 

initial process states were constructed based on the Arrhenius hyperbolic sine function. The effect of initial process states on stress-strain 

curves and deformation mechanism of magnesium alloy were analyzed. Results show that shear fracture appears in wrought magnesium 

alloy along 45° direction due to deformation texture and a large amount of twins at low temperature when the strain rate is greater than  

0.1 s

-1

. However, the deformation mechanisms of cast and wrought magnesium alloys AZ31B keep the same at high temperatures and low 

strain rates. Therefore, the stress-strain curves of them are basically similar. The hardening index n and activation energy Q of wrought 

magnesium alloys are smaller than those of cast magnesium alloys. 

Key words: stress-strain curves; AZ31B magnesium alloy; initial process states; constitutive equations  
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