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Fig. 1 (a) Diagram of wave structure in the sample under impact loading; (b) diagram of the
stress profile or the free surface velocity history profile measured in the experiment
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Fig. 3 (a) and (b) represent the x-f diagram of the twin-crystal copper containing CTB and SITB under the impact loading with
u,=0.375 km/s, (c¢)—(e) represents the plastic deformation caused by elastic wave at SITB under different loading
strengths (The P indicates the plastic deformation region. The 9R represents the repeated stacking sequence: ABCBCACAB.)™
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Application of Molecular Dynamics Simulation to Dynamic Response of Metals
DENG Xiaoliang', LI Bo', TANG Guanging"*, ZHU Wenjun'

(1. National Key Laboratory of Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics, Mianyang 621999, China;
2. Department of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: With the development of computer science and technology and diagnostic techniques, molecular
dynamics (MD) simulation plays an increasingly important role in the field of shock dynamics. This review
presents the basic principle of MD firstly, followed by integrated algorithm, inter-atom potentials, and some
widely used data processing methods. Then the applications of MD in the plastic deformation of metals,
phase transitions, and damage and fracture under shock loading (spallation) are presented in a systematic
manner. The shock plasticity is focused on the micro-mechanisms of plastic deformation and the relationship
between the deformation process and micro-structures in single crystals, twin crystals, and polycrystals. In
terms of shock-induced phase transitions, the iron is taken as an example to emphasize the research focusing
on the coupling of shock transitions and shock plasticity. The contents of dynamic damage and fracture
mainly cover the void evolution and coalescence, dynamic response of materials under laser loading, and so
on. Finally, a brief summary and perspective of MD regarding to future applications are offered, intending to
provide the further information for the related researchers.

Keywords: molecular dynamics simulation; shock plasticity; shock phase transition; dynamic fracture
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