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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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Fig.2 Uniaxial compression model of magnesium single crystal
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Fig.3 Stress-strain curves of magnesium single crystal with two

voids at different positions
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Fig.4 Potential energy-strain curves of magnesium single crystal

with two voids at different positions
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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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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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Influence of the Arrangement of Double Voids on the c-Axis
Compressed Magnesium Single Crystal

Wang Huanzhu', Xue Chun', Yang Qianhua', Gui Hailian', Li Yugui], Chu Zhibing]’2
1. Heavy Machinery Engineering Research Center, Taiyuan University of Science and Technology, Taiyuan 030024, China)
y y Eng g y y gy, laty
(2. School of Mechanics and Civil Engineering, Jinan University, Guangzhou 510632, China)

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 ¢ axis has the fastest voids closure rate.

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