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Effect of Stress on the Boundary of Graphene Sheets

ZHANG Haizheng , SHI Mingxing
(School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract; Theoretical and true edge models are established respectively to study the importance of edge width on edge
warping of graphene nanoribbons, which is caused by the edge stress. In both models the graphene nanoribbon itself is treated
as an elastic shell. The edge owns a nominal edge area and thus beam model is used for the edge in the theoretical model. In
comparison the edge will behave like thin shell as the ribbon itself in the true edge model. The deformation parameters, such
as warping period and amplitude and the damping scale inward are analyzed by seeking numerical solutions of a set of nonlin-
ear equations. Theoretical analysis found that, the variation of edge width has significant effects on the three deformation
parameters. When the edge width is 0. Inm, total strain can be minimal extremum points about 7 nm wavelength which is
consist with the predictions based on molecular dynamics. It is also found that only when the edge width is 0. 1nm, edge war-
ping reaches the maximum amplitude and at the same time the warping descends at the rapidest scale inward.

Key words; graphene; edge-stress; edge width; edge warping; shell theory



