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Fig.1  Atomic model diagram of magnesium single crystal 
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Fig.2  Stress-strain curves of magnesium single crystal at 

different temperatures 
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Fig.3  Potential energy-strain curves of magnesium single crystal 

at different temperatures 

 


#c¹./BW34#����iÑqÃc5 

���  ������

��

�CNA�

��

� 

è 4a~4d�ê�� 300#340#380  420 K�op¢

Vª«�á:ÛA��Hõè ¢Vª«��5è
A

�©j�æ�3�AzA�%&j¥/GH¹qA�A

�H5U
klm. fcc#nlm. hcp#olm. bcc#

plm. ICO#qlm.r'ª«> Otherª«#¢Vª

«è�stAzA�èuv�wx¹yè5vè
��

Z¥�AzGH¥/!�#hcpª«,-��2 Otherª

«#]^A��|} hcp<Ä#Otherª«´WÅÆ[z

ÊAzGH3��QRi[R§�AzâýGH�#fcc#

bcc ª«{|¥/#Other ª«{|<Ä#]�âýÑq

�����#hcpª«¥/Â}�~�#��i6��75

��³/#]^��_`#fcc#bcc¥/¹�A�H]

!<=5ªrè 2AzA�|}q¦��#³/ fcc#bcc

�¥/Ñ¦�AzGH3�� 0.5%��#F¹Az{|

RQ�b#¢Vª«³���5��³/ hcpÛ Other�

á:��"A�H¹Ñp#tíA�HqA���Az

A��	
AzH6�7 ¹��3#ÅÆ]^��

_`#tí3²Ú�¾�>qAA�H<=5 

��	  
�����

��

�DXA�

��

� 

è 5a~5d�ê�� 300#340#380  420 K��

��Ý�]A������ ����è5è
A�©

j�æ�3�AzA�%&j¥/�GH¹qA�A

�H5U
����è�stAzA�èuv�wx¹

yè5�è 5 ��Z¥#¡¢6�A�R2 10

10 

s

-1

�

klôX�¥/���°±P�1/3<

[1100]

>��#

1/3<

[1120]

>��#1/3<

[1123]

>��#<

[1100]

>��#

<0001>��#iP"Â�n�ê���#þ�2 Other

��5vè
�Z¥#���]^A��(V��6�

�"9�#�AzâýGH�#�{|����#U


NO���� 1/3<

[1100]

>��  Other��5��Z¥

]^��´W#���¥/�O�A�H[¯[=5

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

� 4  
��%&'()���*+, 

Fig.4  Relationship between the number of different crystal structures and strain at temperature of 300 K (a), 340 K (b), 380 K (c) and 420 K (d) 
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Fig.5  Relationship between dislocation density and strain at temperature of 300 K (a), 340 K (b), 380 K (c) and 420 K (d) 
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Abstract: The effect of temperature on the properties of single crystal magnesium at a tensile rate of 10

10

s

-1

 was studied by molecular 

dynamics simulation method, and stress-strain analysis, potential energy strain analysis, common neighbor analysis, dislocation density 

analysis and other operations were performed on the results. The results show that the peak tensile strength of monocrystalline magnesium 

decreases with the increase of temperature, and the corresponding strain value of each peak point decreases with the increase of 

temperature. Before the peak stress appears, hcp first converts into Other structures without dislocation. After the peak stress, fcc, bcc 

structure appears at the same time, the dislocation appears, which is mainly 1/3<

[1100]

> dislocation and unknown dislocation structure. 

The corresponding crystal structure transformation and the generation of dislocation about lag behind the strain values of stress peaks 

around 0.5%, and the effects of temperature on lag value is not obvious. The crystal structure transformation and the generation of 

dislocation occur in advance with the increase of temperature. 

Key words: single crystal magnesium; molecular dynamics; temperature; crystal structure; dislocation density 

 

Corresponding author: Chu Zhibing, Ph. D., Professor, Heavy Machinery Engineering Research Center, Taiyuan University of Science and 

Technology, Taiyuan 030024, P. R. China, E-mail: chuzhibing@tyust.edu.cn 


