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Fig. 1 Stress—strain curve of Al,Cu model
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Fig. 2 Atomic trajectories of Al,Cu model at different strains in Fig. 1: (a) (010), £=0.022; (b) (010), ¢=0.08; (c) (010), e=0.0884; (d)
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Fig. 4 Tensile strength curve at different temperatures
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Fig.5 Stress—strain curves of different strain rates at 300 K
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Fig. 6 Atomic trajectories at different strain rates: (al) (100), £=0.0824, £=0.0005 ps '; (a2) (100), £=0.0908, &=0.0005 ps '; (a3)
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Molecular dynamics simulation of tensile deformation of Al,Cu

LIU Xiao-bo, XIONG Zhen, FANG Zhou, LI Yan

(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The tension deformation behavior of Al,Cu was studied by molecular dynamics method. The molecular
dynamics simulation model of Al,Cu was established, and the influence of Al,Cu model on mechanical properties of
Al Cu under constant engineering strain rate tension at constant temperature was simulated by using the embedded atom
method. The influences of temperature and strain rate on the tension deformation were discussed. The results show that
Al,Cu is very brittle under that condition, when the strain is 0.086, the stress reaches the peak value of 6.4 GPa, and it is
difficult to produce dislocations at the initial stage of tension, thus the elastic deformation stage is relatively long. Al,Cu
is very sensitive to temperature. The kinetic energy of AL Cu increases exponentially with the temperature rising,
resulting in a stronger plasticity, but the tensile strength decreases obviously. The analysis also reveals a value between
the strain rate of 0.005 to 0.006 psfl, when the tensile strain rate of Al,Cu exceeds this value, some of the vacancies
produced by stretching are too late to take place in the system, can only gather near the launch site, which leads to the
formation of voids in the system.
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