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Fig.2 Stress-strain curves of magnesium single crystal at

different temperatures
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at different temperatures
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Molecular Dynamics Study of the Influence of Temperature on Tensile Properties of
Single Crystal Magnesium

Xue Chun', Yang Qianhua', Chu Zhibing'*, Gui Hailian', Tuo Leifeng', Gao Hong’, Shen Weiqiang’

(1. Heavy Machinery Engineering Research Center, Taiyuan University of Science and Technology, Taiyuan 030024, China)
(2. School of Mechanics and Civil Engineering, Jinan University, Guangzhou 510632, China)
(3. Jiangsu Wujin Stainless Steel Co., Ltd, Changzhou 213111, China)
Abstract: The effect of temperature on the properties of single crystal magnesium at a tensile rate of 10'%™" 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, bee
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.
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