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Parallel Algorithm in Molecular Dynamics Simulation
Based on Monocrystal Silicon Grinding

GUO Xiaoguang GUO Dongming KANG Renke JIN Zhuji
(Key Laboratory for Precision & Non-traditional Machining of Ministry of Education,
Dalian University of Technology, Dalian 116021)

Abstract: A 3D grinding molecular dynamics (MD) simulation model of monocrystal silicon is established. The characteristics of MD
serial program and the feasibility of parallel simulation are presented. An MD simulation parallel algorithm in which the domain is
decomposed twice is developed. Parallel program is made and executed. From the viewpoint of the instantaneous distribution of
atoms, the mechanism of monocrystal silicon grinding process is analyzed. In addition, through the comparison of the results between
the serial and the parallel simulations, it is proved that the results of the parallel simulation is reliable. From the viewpoint of
simulation size and computation time, the parallel program has great advantage over the serial program. In conclusion, the parallel
program is effective and can be used in MD simulations of the system with different sizes.
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