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Effects of tensile strain rate on mechanical properties of polycrystalline
graphene based on molecular dynamics
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Abstract: Strain rate is an important influence factor on the mechanical properties and deformation mechanism of
materials. In the present paper, the polycrystalline graphene model of different grain size is built up using the
theory of Voronoi diagram. Moreover, based on molecular dynamics (MD) numerical simulation, the effects of
tensile strain rate on Young's elastic modulus, ultimate stress and ultimate strain are analyzed. The results indicate
that, with the increase of tensile strain rate, tensile strength shows an increase trend. For the same strain rate,
tensile strength increases with the increase of grain size, but the strain rate sensitivity shows a decrease trend.
Elastic modulus increases with the increase of strain rate. However, the influence extent of strain rate on elastic
modulus depends on the relationship between the strain rate and the threshold value. With the increase of tensile
strain rate, ultimate strain shows an increase trend. For the same strain rate, tensile strength increases with the
decrease of grain size. The research results can offer reference about the correlation between tensile strain rate and

the tensile mechanical properties of polycrystalline graphene.
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Fig. 2 Model of polycrystalline graphene and zoom view of grain boundary
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Fig. 3 Atomic configuration of crack nucleation and propagation of polycrystalline graphene under uniaxial tension
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