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¶ 1  \]^z{ab_`ke|}·¸uH 

Fig.1  Profile model of magnesium single crystal with two voids 

at different positions: (a) 0°, (b) 45°, and (c) 90° 
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¶ 2  e|}|~��uH 

Fig.2  Uniaxial compression model of magnesium single crystal 
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¶ 3  z{\]^ab_`e|}nRni�� 

Fig.3  Stress-strain curves of magnesium single crystal with two 

voids at different positions 
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¶ 4  z{\]^ab_`e|}k��ni�� 

Fig.4  Potential energy-strain curves of magnesium single crystal 

with two voids at different positions 

 

?ß¼CNA¿�û5��T �I,Ã°4���T

 _ 12,éê��
F]Ã°4­���/�Ã°A

ïXÃ°i'��nm4��W�T A�ìW|Ã

°�I4�)��C-�:·¸�.DVÂ£Þ1�

#7W�y4��¼100¿'�ì-.K��õö-.4


Ku���¦­���,X3	
 ¡ 3 �$23

!Þ
�4��;��@,Ã°Þ1�ä4T½�A

����W\Æ4��d2ÍdD4�����¸ 

+�Ã°����,�éê��
F-.Ã°��, 
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Fig.5  Potential energy-strain diagrams of double voids arrangement positions 
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Fig.6  Characterization of microstructure of CNA deformed nanocrystals 
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¶ 7  z{ab_`Fq���¿¶ 

Fig.7  Number of atomic structure at different positions: (a) 0°, (b) 45°, and (c) 90° 
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Fig.8  Radial distribution function diagrams of different positions: (a) 0°, (b) 45°, and (c) 90° 
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Fig.9  Visualization diagrams of dislocation analysis of two void model with different arrangement positions 
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Fig.10  Dislocation density of two void model at different 

positions 
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Influence of the Arrangement of Double Voids on the c-Axis 

Compressed Magnesium Single Crystal 
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Abstract: The molecular dynamics method was used to simulate the c-axis compression model of two voids single crystal magnesium with 

different arrangement positions at 300 K. Combined with the stress-strain curve, potential energy curve, radial distribution function and 

dislocation density curve of the three models, the compression mechanical properties and structural evolution process were analyzed. The 

results show that the maximum compressive stress, peak potential energy and corresponding strain can be tolerated when the single crystal 

is parallel to the loading direction, the second is perpendicular to the loading direction, and the smallest is 45° arrangement with the 

loading direction. The double void model with 90° arrangement with c axis has the fastest voids closure rate. 

Key words: molecular dynamics; double voids; compression; arrangement position; loading direction 
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