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Molecular dynamics simulation for failure process of
monocrystalline nickel film under tensile stress

HUANG Dan, TAO Werming, GUO Yrmu
(Institute of Solid Mechanics, Zhejiang University, Hangzhou 310027, China)

Abstract: The failure process of monocrystalline nickel film under tensile stress was simulated with molecular dynamics
method. The evolvement of atomic energy and arrangement of atoms in the model, the initiation and expansion of damage
and the elastic modulus of monocrystalline nickel were obtained. Simulation results show that the free surfaces of single
crystal take effect on the motion of atoms and mechanical properties of nano crystal. Atomic cavities and the growth of

crack in crystal lead to the failure of nano film. The fracture of single crystal is similar to macro brittle rupture, and the

fracture strength of the film can be explained well by Griffith' s theory of rupture.
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Fig. 1 Atomic model of nano nickel film
(a) —Nickel lattice; (b) —Simulation model
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Fig.2 Atomic arrangement on

x — y section in nano nickel film
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