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Table 1  Chemical composition of rolled ME20M magnesium 

alloy 

Al Zn Mn Ce Cu Ni Si Fe 

0.022 0.0062 1.68 0.32 0.0014 0.00046 0.0042 0.0028 

��

�

�

�

�

�

�

�

�

�

 

 

m 1  ^_��
��� 

Fig.1  Initial metallographic microstructure of materials 
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Fig.2  Dimensions of hot tensile specimen 
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Fig.3  True stress-strain curves of ME20M magnesium alloy at the strain rate of 0.001 s
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Fig.9  Relationship between predicted peak stress and 

experimental peak stress
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Fig.10  Relationships between strain and material constant: (a)α , 

(b) n , (c) Q, and (d) lnA 
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Fig.11  Theoretical and experimental true stress-strain curves 

under different deformation conditions: (a) 0.001
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Fig.12  Processing maps at the strain of ε=0.1

 

(a), ε=0.2 (b), ε=0.3

 

(c), and ε=0.4

 

(d)

 

 

��������

1) 

��������	
��	�
�����

���	�
�������	
��������

����

ME20M

�������	�
�� !"#

 

2) 

$%&'()

Arrhenius

*+,-./01	


23401	
�56789:;

5.19%

#

ME20M

����<�=*+,->?@;

 

( ) ( )

3.4111

11

3.1467 10 sinh 0.07 exp 185668 / RTε σ= × − 

 

�

 

3) 

AB	�8*+,-C

 lnn A Qα� � �

D!"

EF�GH�IJ&'()

Arrhenius

*+,-�.

/	
1234	
1KL7MNO�56789:

;

6.00%

�PQR;ST�UV

ME20M

����<

�=W;#

 

4) 

*34XYZ�[\�<�[EA[]^_

;`�=��;

673~773 K

�	�
�;

0.001~ 

0.01

1

s

−

#

 

 

����    References  

[1] Liu Shuhui, Pan Qinglin, Li Hang et al. Journal of Materials 

Science[J], 2019, 54(5): 4366 

[2] Zhang Kai, Badreddine Houssem, Saanouni Khemais. 

European Journal of MechanicsA-Solids[J], 2019, 73: 169 

[3] Zeng Weidong(���), Zhou Yigang(���), Zhou Jun(� 

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

�
���)[J], 2006, 35(5): 673 

[4] Fan Caihe, Peng Yingbiao, Yang Haitang et al. Transactions of 

Nonferrous Metals Society of China[J], 2017, 27(2): 289 

[5] Wang Jingfeng(���), Xie Feizhou(���), Liu Shijie(�

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


��
���)[J], 2018, 47(6): 1700 

[6] Bisht A, Yadav V, Suwas S et al. Journal of Materials 

Engineering and Performance[J], 2018, 27(9): 4900 

[7] Chen Wei, Guan Yingping, Wang Zhenhua. Transactions of 

Nonferrous Metals Society of China[J], 2016, 26(2): 369 

[8] Zhou Mingyang(���), Su Xinxin(���), Ren Lingbao 

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


��
���)[J], 2017, 46(8): 2149 

[9] Zhang Xiaoting(!"#), Huang Liang($ %), Li Jianjun(&

'�) et al. Journal of Central South University(()*++

,)[J], 2017, 48(6): 1439 

[10] Wang Rui, Wang Menghan, Li Zhi et al. Journal of Materials 

0.25

0.27

0.30

0.32

0.34

0.23

0.36

0.21

0.19

623 673 723 773

-3.0

-2.5

-2.0

-1.5

-1.0

 

 

a

l
o
g
(
ε

.

/
s

-
1

)

Temperature/K

 

0.32

0.34

0.37

0.29

0.40

0.26

0.42

0.24

0.21

623 673 723 773

-3.0

-2.5

-2.0

-1.5

-1.0

 

 

b

Temperature/K

 

0.33

0.36

0.39

0.42

0.30

0.27

0.45

0.24

0.21

623 673 723 773

 

 

c

l
o
g
(
ε

.

/
s

-
1

)

Temperature/K

-3.0

-2.5

-2.0

-1.5

-1.0

 

0.34

0.37

0.40

0.43

0.31

0.28

0.46

0.25

0.22

623 673 723 773

-3.0

-2.5

-2.0

-1.5

-1.0

 

 

d

Temperature/K

 



- 5.                               /  012345ME20M67
89:;<=>?@�A                     B1721B  

Engineering and Performance[J], 2018, 27(9): 4932 

[11] Mirza F A, Wang K, Bhole S D et al. Materials Science and 

Engineering A[J], 2016, 661: 115 

[12] Yang Qingshan, Jiang Bin, Jiang Wei et al. Materials Science 

and Engineering A[J], 2015, 628: 143 

[13] Lentz M, Nissen J., Fahrenson C et al. Materials Science and 

Engineering A[J], 2016, 655: 17 

[14] Klein Martin, Wittke Philipp, Hoppe Roland et al. Materials 

Testing[J], 2018, 60(1): 15 

[15] Li X, Al-Samman T, Mu S et al. Materials Science and 

Engineering A[J], 2011, 528(27): 7915 

[16] Zhong Liping, Peng Jian, Li Min et al. Journal of Alloys and 

Compounds[J], 2016, 661: 402 

[17] Zhu Shaozhen, Luo Tianjiao, Zhang Ting’an et al. 

Transactions of Nonferrous Metals Society of China[J], 2015, 

25(10): 3232 

[18] Luo Xiaoping, Dang Shu’e, Kang Li. Advances in Materials 

Science and Engineering[J], 2014, 2014(12): 1 

[19] Zhou H, Wang Q D, Ye B et al. Materials Science and 

Engineering A[J], 2013, 576: 101 

[20] Suresh K, Rao K P, Prasad Y V R K et al. Transactions of 

Nonferrous Metals Society of China[J], 2018, 28(8): 1495 

[21] Sahoo B N, Panigrahi S K. Journal of Alloys and 

Compounds[J], 2019, 776: 865 

[22] Liu Gang, Xie Wen, Hadadzadeh Amir et al. Journal of 

Alloys and Compounds[J], 2018, 766: 460 

[23] Prasad Y V R K. Journal of Materials Engineering and 

Performance[J], 2003, 12(6): 638 

 

 

Hot Tensile Deformation Behavior and Processing Map of  
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Abstract: The hot tensile deformation behaviors of rolled ME20M magnesium alloy at temperatures of 623~773 K and strain rates of 

0.001~0.1 s

-1 

were studied by INSPEKT Table 100 kN universal high temperature experimental machine. The effects of deformation 

temperature and strain rate on the flow stress of the material were analyzed, and the constitutive model and processing map under hot 

deformation conditions were established. The results show that the flow stress of the rolled ME20M magnesium alloy increases with the 

decrease of deformation temperature or the increase of strain rate. The predicted peak stress of the constitutive model is in good agreement 

with the experimental results, and the average relative error is 5.19%. After considering the influence of strain on the material constant in 

the constitutive model, the predicted stress value is highly correlated with the experimental value, and the average relative error is 6.00%. 

The best hot working range is 673~773 K in temperature and 0.001~0.01 s

-1

 in strain rate. 

Key words: ME20M magnesium alloy; hot deformation behavior; constitutive model; hot processing map 
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