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Repairing of the graphene with a crack by carbon ion irradiation

HUA Jun, CHEN Yuanxin, DUAN Zhirong , HOU Yan
(School of Science, Xi'an Univ. of Arch. & Tech., Xi'an 710055, China)

Abstract: There exist inevitable defects in the production of graphene, which can affect its excellent mechanical
properties. The molecular dynamics model of graphene with a pre-crack irradiated by carbon neutral and the tensile
model after irradiation are established. The simulation results show that the reparation by irradiation is feasible and
the mechanism of reparation is analyzed. The influences of the dose and energy on the irradiation are investigated.
After irradiation, the tensile properties are also investigated and compared with that of pristine graphene and
graphene with the crack. The tensile properties of graphene after reparation are also studied at different
temperatures (0~1 000 K).
graphene and improve its mechanical properties. Both the dose and energy of irradiation have important influence on

The simulation results showed that irradiation can be used to repair the crack in

the reparation. And the temperature has a great influence on the mechanical properties of the irradiated grapheme.
With the increase of temperature, the tensile strength and limit stain decrease linearly.
Key words: graphene; crack; irradiation repair; molecular dynamics; mechanical property; temperature Dependence
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Fig. 2 Sketch map of Carbon ions irradiating graphene
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Fig. 3 Tensile model of graphene with a crack
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Fig. 4 Irradiation repair process
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Fig. 5 Three cases of stress-strain curves of graphene
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Fig. 9 Mechanical properties of graphene irradiated by Carbon

ions with different doses (incident energy: 4 eV)
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