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� 1  AZ31BT�RS1�XY 

Fig.1  Initial microstructure of as-cast AZ31B magnesium alloy 

in the as-received condition 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 2  RS AZ31BT� 9IJ¡ABC�G¢£ 

Fig.2  Typical flow stress-strain curves for the as-cast AZ31B 

magnesium alloy deformed at different temperatures:    

(a) 375 � and (b) 475 � 
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Fig.3  Peak flow stress in the hot compression of as-cast AZ31B 

magnesium alloy at different strain rates 
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Fig.4  Effects of deformation temperatures on microstructural evolution at 60%, 0.1 s
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Fig.5  Nucleation mechanism of dynamic recrystallization at  

450 �, 1 s

-1

, 30% 
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Fig.6  Effects of deformation temperatures on average grain size 

at 0.1 s
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, 60% 
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Fig.8  Effects of strain rates on microstructural evolution at 375 �, 45%: (a) 0.1 s
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, (b) 1 s
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and (c) 10 s
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Fig.9  Values of log

10

Z at the strain of 0.8 with different strain 

rates and deformation temperatures 
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Fig.10  Effects of height reductions on microstructural evolution 

at 450 �, 1 s
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: (a) 30%, (b) 45%, and (c) 60% 
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Fig.11  Microstructure evolution at 450 �, 10 s
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 with different 

height reduction: (a) 30% and (b) 60% 

 

ª¾N
P²³6��¡UÓ�ð850%����â

KT960%².�11b0�ª¾N
P²³6�Å��

�100%�`z���â�KT�-�ª¾N
P��

qKüý`aÃ
1¡�r¾AZ31B����Q��

SÓ� ��²���âG�®�XP� !��

&���S�� ��²���âG�®�Xª¾

N
P6���&� 

������� 

10E�H«ÑJH�� �ÒÓ�S��ö�

� &�G���q3¥�P$p��q�rPsÎ

�q�tPuO�q�a��â�vwN
PK 

20Ó�400 ���²���“���”N
Pä

å�YSð��N
P�S��ö��-�N
P

�P�%Ât��400 ���²�í�P������

P�%&TU�·S���N
P�dP� !£�

��K�K 

30ÑJH�� �ö��N
P6����&t

9&�C�400 ���²�Ó� 0.1 s

-1

p�-�N


PP�%Ât���S���400 �²�Y� 1 s

-1

p�-�N
PP�%ÂK 

40àôâ���í����P����x¤�

��P��%&t�SÓ� ��²���âG�

-1.0 -0.5 0.0 0.5 1.0 1.5

20

30

40

50

60

70

80

 

 

l
o
g

1
0

Z

log(Stain Rate/s

-1

)

400 

o

C

350 

o

C

450 

o

C

500 

o

C

Strain=0.8

33.07

33.21

30.56

30.85

a 

b 

c 

50 µm 

a 

b 

50 µm 



�268�                                          ��������                                            � 48� 

®P� !���S�� ��²���âG�®

�Xª¾N
P6�K 

 

����    References  

[1] Zhang Qinglai(©"ª), Hu Yongxue(«¬�), Wang Lili(

��). Rare Metal Materials and Engineering(�����

���)[J], 2008, 37(4): 678 

[2] Sun Chaoyang(®¯°), Luan Jingdong(±²³), Liu Geng(´

µ) et al. Acta Metallurgica Sinica(��¶)[J], 2012, 48(7): 

853 

[3] Zhang Zhen( ©  · ). Basie Research on the Plastic 

Deformation Behavior of AZ31B Mg Alloy(AZ31BT�¸

¹GHUV[º»�¼�&)[D]. Changsha: Central South 

University, 2011: 1 

[4] Ahmad I R, Shu D W. Materials Science and Engineering A[J], 

2014, 592: 40 

[5] Ahmad I R, Shu D W. Solid State Phenomena[J], 2012, 82: 116 

[6] Shu D W, Ahmad I R. Advanced Materials Research[J], 2011, 

168-170: 1631 

[7] Berge F, Krüger L, Ouaziz H et al. Transactions of Nonferrous 

Metals Society of China[J], 2015, 25: 1 

[8] Karimi E, Zarei-Hanzaki A, Pishbin M H et al. Materials 

Design[J], 2013, 49: 173 

[9] Wu H Y, Sun P H, Lin F Z. Materials Science and Engineering 

A[J], 2011, 528: 2522 

[10] Fong K S, Danno A, Tan M J et al. Journal of Materials 

Processing Technology[J], 2017, 246: 235 

[11] Zhao Dingzang(½¾¿), Zhang Dingfei(©¾À), Liu Yuping 

(´ÁÂ) et al. Rare Metal Materials and Engineering(��

������)[J], 2017, 46(2): 289 

[12] Hu Yaobo( « Ã Ä ), Yang Shengwei( Å - Æ ), Yao 

Qingshan( Ç " � ) et al. Rare Metal Materials and 

Engineering(��������)[J], 2017, 46(1): 135 

[13] Ding Yunpeng(¾ÈÉ), Zhu Qiang() Ê), Ma Qingwu(Ë

ÌÍ) et al. Rare Metal Materials and Engineering(���

�����)[J], 2017, 46(3): 722 

[14] Feng F, Huang S Y, Meng Z H et al. Materials Science and 

Engineering A[J], 2014, 594: 334 

[15] Shen Liquan, Yang Qi, Jin Li et al. Transactions of 

Nonferrous Metals Society of China[J], 2014, 24(9): 2195 

[16] Huang Zhiquan(ÎÏÐ ), Huang Qingxue(ÎÌ� ), Ma 

Lifeng(ËÑf) et al. Rare Metal Materials and Engineering 

(��������)[J], 2014, 43(5): 1199 

[17] Galiyev A, Kaibyshev R, Gottstein G. Acta Materialia[J], 

2001, 49: 1199 

[18] Zhao F, Li Y L, Suo T et al. Transactions of Nonferrous 

Metals Society of China[J], 2010, 20: 1316  

 

Effects of Processing Parameters on Hot Deformation Behavior and Microstructure 

Evolution of As-cast AZ31B Magnesium Alloy 

 

Zhu Yanchun, Ma Lifeng, Huang Zhiquan, Qin Jianping, Wang Jianmei 

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

 

Abstract: The effects of deformation temperature, strain rate and height reduction on hot deformation behavior and microstructure 

evolution of as-cast AZ31B magnesium alloy were researched in terms of hot compression tests. The results show that the peak stress 

decreases with the decreasing strain rate and increasing deformation temperature, and the main nucleation mechanism consists of initial 

grain boundary bulging nucleation, sub-grain rotation nucleation, twinning induced nucleation as well as continuous recrystallization. 

Moreover, the deformation temperature is below 400 �, the increase in temperature is beneficial to recrystallization and grain refinement, 

while above 400 �, grain size increases rapidly. Furthermore, the deformation temperature is equal to or lower than 400 �, the lower 

strain rate of 0.1 s

-1

 is more beneficial to the recrystallized grain refinement, while above 400 �, medium strain rate of 1 s

-1

 is more 

advantageous. In addition, it is found that at higher temperature and lower strain rate, height reduction primarily affects the grain size, and 

at higher temperature and higher strain rate, height reduction primarily affects the dynamic recrystallization degree. 

Key words: as-cast AZ31B magnesium alloy; deformation parameters; flow behavior; microstructure evolution 
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