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Fig.7 The displacement vector plot of simulated Fig.8 Snapshots of simulated Cu_5.38 sample
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MOLECULAR DYNAMICS SIMULATION OF THE UNIAXTAL
TENSILE DEFORMATION OF NANOCRYSTALLINE COPPER

Wen Yuhua Liu Yuewu Zhou Cheng’en
(State Key LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100080, China)

Abstract Nanocrystalline (nc) materials are characterized by a typical grain size from 1 to
100 nm. The uniaxial tensile deformation of computer produced nc coppers is simulated by using
molecular dynamics with Finnis-Sinclair potential. The mean grain size of simulated nc coppers is
varied within the 5.38 to 1.79 nm range. With grain size decreasing, the mean atomic energy of nc
systems and interior grain has increased, but that of grain boundaries has descended slowly. The
Young’s modulus depends strongly on the grain size, and decreases with decreasing grain size. The
simulated nc coppers show a reverse Hall-Petch effect. Most of the plastic deformation is due to
grain boundary sliding, grain boundary motion, and grain rotation, and a minor part is caused by
dislocation activities in the grains, which are consistent with experimental results. The dislocation
activities begin to play a role in the large strain (over 5%); This role is progressively distinct with

grain size increasing.

Key words nanocrystalline materials, mechanical properties, molecular dynamics
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