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Overview of the Study of Dynamical Plastic Deformation
Based on Dislocation Dynamics Method

YAO Songlin, PEI Xiaoyang, YU Jidong, YU Yuying, BAI Jingsong, LI Ping, WU Qiang

(National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621999, China)

Abstract: Study of the dynamic plastic deformation of crystalline metals is a typical multi-scale problem,

and is an assembly point of multi-scale science. Under dynamic loading, behaviors of defects at micro-scale

and collective behaviors of an assembly of defects at meso-scale contribute to the complex constitutive

behaviors at macroscale together. It is found experimentally that constitutive behavior of metals under

dynamic loading quite differs from that under moderate loading conditions, and are influenced by an amount

of external and internal factors, which makes it hard to recognize the fundamental origin of the dynamical

plastic deformation. Dislocation dynamics method is developed to unravel the dynamical plastic

deformation. Despite of several tens of years of studies, physical principle of dynamical plastic deformation

is still poorly understood. In this article, we reviewed the study of dynamical plastic deformation based on

dislocation dynamics method from the viewpoint of computational method and deformation theory.

Keywords: dynamical plastic deformation; dislocation dynamics; dynamic loading
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