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Simulations on the mechanical behavior of dual-phase nanostructured CuZr alloy

DUAN Bei-Bei, SONG Hai-Yang
(College of Material Science and Engineering, Xi’an Shiyou University, Xi’an 710065, China)

Abstract: The effects of grain size on the deformation mechanisms of nano-polycrystal Cu and dual-phase
nanostructured Cu/CuZr composites under tensile loading are studied by molecular dynamics method.
The results show that for nano-polycrystal Cu with small grain size, the deformation mechanism is main-
ly dominated by grain rotation and grain boundary migration, accompanied by the nucleation and emis-
sion of a few dislocations. For nano-polycrystal Cu with large grain size, the plastic deformation mecha-
nism is mainly dominated by the nucleation and growth of cracks. However, for the dual-phase nano-
structured Cu/CuZr composites, the plastic deformation of amorphous phase plays a dominant role dur-
ing plastic deformation, regardless of grain sizes. In addition, when the grain size becomes large, the
grain boundary cracks also appear at the grain boundary of the composites, but the amorphous phase ob-
viously hinders the nucleation and propagation of the cracks. The research shows that the introduction
of amorphous phase can effectively enhance the plasticity of nano-polycrystal Cu.
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Fig.1 Initial structures of the nano-polycrystal Cu (a)
and Cu/CuZr nanocomposite (b)
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Fig. 2 The stress-strain curves of nano-polycrystal Cu
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