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Abstract

Employing an embedded-atom-method potential and molecular dynamics simulations, we have simulated the microscopic process
and dynamical properties of the dynamic failure of metal Al specimens under triangular wave loading. The microstructure evolution
of the sample is analyzed using the central symmetry parameter, while the difference of morphology between non molten and molten
states is also explained. The pressure profiles were calculated based on the virial theorem, and the results show that the tensile strength
of the material is decreased considerably in its molten state. Using the simulation results for different impact velocities, we discuss
the variation of morphology and density distribution, from which the change of damage depth in the process from non molten to
molten states is obtained. Our simulations also suggest that: the tensile strength of material derived from acoustic approximation is
distinctively higher than the peak of internal stress from virial theorem for the melted state.

Keywords: damage, molecular dynamics, shock
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