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Abstract: The mode II fracture behavior of a single-layer graphene sheet (SLGS) containing a center crack was
characterized with the results of an atomistic simulation and an analytical model. The fracture of zigzag graphene
models was analyzed with molecular dynamics and the mode II fracture toughness was found to be 2.04 MPavm. The
in-plane shear fracture of a cellular material was analyzed theoretically for deriving the Ky of SLGS, and FEM results
were obtained. Mixed-mode fracture of SLGS was studied for various mode I and mode II ratios. The mixed-mode
fracture criterion was determined, and the obtained fracture envelope was in good agreement with that of another study.
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Fig. 1 The dimension of the graphene sheet with center
crack where W(width) and H(height); (O)
represents a carbon atom
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Fig. 3 An infinite SLGS with a crack under a uniform in-
plane shear stress
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Fig. 4 Mode 1II fracture of graphene sheet (a) The local
stress field (b) The moments and the stress in the
zigzag cell wall ahead of the crack tip
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Fig. 5 FEM model of SLGS
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Fig. 6 Comparison of Mode II fracture toughness for
SLGS with previous results
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Table 1 Comparison of fracture toughness
No. Authors Fracture toughness of
SLGS (MPa+/m)
1 FEM (present work) 1.68
2 MD Theory (present 2.04
work)
3 | Shi Weichen ®? 3.3839 (ACQ)
4 | Bin Zhang ® 2.87
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