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Fig. 5 Plastic zone evolution in an asymmetry sheet with a circularity hole
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Fig. 7 Plastic zone evolution and failure process in a symmetry sheet with an elliptic hole
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Fig. 8 Molecular dynamic simulation in 2D closed-pack system with an elliptic hole
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Microscopic and macroscopic numerical simulation

on interaction between stress wave and flaw "

Guo Zhao-liang, Ren Guo-wu, Tang Tie-gang, Liu Cang-li
(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: The finite element program LS-DYNA3D and the molecular dynamic method were applied to
investigate the plastic zone formation, evolution process and the consequent dynamic failure behaviors
under the dynamic tensile loading in a metal sheet with a preset flaw at macroscopic and microscopic
levels, respectively. The calculated results show that the formation of the plastic zone stems from the
stress wave-flaw and stress wave-stress wave interactions. The macroscopic and microscopic simula-
tions represent the similar physical characteristics: the crack initiates at the front of the flaw bounda-
ry. then connects with the flaw and eventually leads to the global failure.

Key words: solid mechanics; plastic zone formation; LS-DYNA3D; metal sheet with a preset flaw;

stress wave; molecular dynamic method
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