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Comparing Different Constitutive Equations Implemented to Buckling
Analysis of Graphene Sheets

S. Shirvani Shahenayati’, A. Jafari

Department of Mechanical Engineering, Sirjan University of Technology

Abstract: The approach of continuum mechanics is employed for modeling single layer nanoplates in order to study their
buckling behavior. In this regard, different constitutive equations including differential non-local, second order strain gradient,
implicit gradient, and modified couple stress theories are employed to develop the buckling governing equations of Graphene
Sheets. In the numerical study, the effects of a few variables including size effect parameter, nanoplate size, and boundary
conditions on the buckling behavior are investigated.

Keywords: Graphene sheet, buckling, non-local elasticity, strain gradient, couple stress.
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