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Effect of Vacancy Defects on Tensile Mechanical
Properties of Single Graphene Sheets
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Abstract: The effect of single one-and two-atom vacancy defects
on the tensile mechanical properties and deformation mechanism of
the zigzag and armchair single graphene sheets was investigated
using molecular dynamics simulation with Tersoff bond-order
interatomic potential. The numerical simulation results show that
there is no effect on the Young’s modulus of the graphene due to
the presence of vocancy defects, but there is a reduction in the
tensile strength and failure strain. One-and two-atom vacancy
defects are observed to reduce tensile stresses by as much as
8.10% and 6. 41% , respectively, and markedly reduce failure
strains. The defects also affect the deformation mechanism of

graphene sheets under tention. In most cases, defects serve as
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nucleation site for fracture.

Key words: vacancy defects; single graphene sheet; tensile
mechanical properties; molecular dynamics
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Fig.1 Geometric models of single graphene sheet(unit;nm)
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Fig.2 Schematic of the vacancy defects in

single graphene sheets
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Fig.3 Tensile stress-strain curves of armchair and zigzag

single graphene sheets with vacancy defects
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Tab.1 Effect of vacancy defects on the tensile mechanical properties of single grapheme sheets
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Fig.4 Effects of different vacancy defects on the tensile mechanical properties of single graphene sheets
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Fig.5 Local atom configurations of defect free

single graphene sheets
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Fig.6 Local atom configurations of single graphene

sheets with vacancy defects under tension
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