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Tensile Strain Rate and Temperature Effect of Al-Cu Alloy Based on Molecular
Dynamics
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Abstract: Molecular dynamics simulation was employed to establish a face centered cubic Al-Cu alloy model, and the
tensile deformation behavior and microstructure evolution of alloy under different temperatures and strain rates were
systematically investigated. Copper atoms with a mass fraction of 4% inserted into the aluminum matrix was consid-
ered, and ADP (Angular-dependent interatomic potential) potential function was utilized for interaction simulation
among atoms. Temperature and strain rate effect was elucidated by analyzing elastic and plastic deformation stages
combined with microscopic evolution. The results indicate that the elastic modulus, tensile strength and strain required
for dislocation initiation are decreased as temperature rises, which is attributed to the weakened interaction between dis-
locations since dislocations are gradually decreased with increasing temperature, unable to form fixed dislocations to
hinder material movement, resulting in strength reduction. As strain rate increases, the tensile strength is increased,
exhibiting a sensitivity to positive strain rate, which is related to factors such as increased vacancies and rapid disloca-
tion movement caused by high strain rates.
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Fig.1 Lattice model of Al-Cu alloy
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Fig.2 Stress-strain curve of tensile deformation
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Fig.3 Dislocation distribution under different tensile strains
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Fig.4 Stress-strain curves under tension at different tempera-

tures with strain rate of 1 X 10%s™ !
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Fig.6  Dislocation distribution during tension at different tempera-
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