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Bending analysis of single layerd graphene nanoplate embedded in elastic medium,
based on nonlocal continuum model

M.E. Golmakani"" and J. Rezatalab’
! Assist. Prof., Mech. Eng., Islamic Azad Univ., Mashhad Branch, Mashhad, Iran
2 M.Sc. Student, Mech. Eng., Islamic Azad Univ., Mashhad Branch, Mashhad, Iran

Abstract

In this paper bending behavior of rectangular graphene nanoplate with orthotropic properties and resting on
elastic foundation is investigated. The nanoplate equilibrium equations are derived in terms of the
generalized displacements based on first-order shear deformation theory (FSDT) using the nonlocal
differential constitutive relations of Eringen and the small deflection assumption. Then the normalized
equilibrium equations based on displacement field are discretized and solved using two numerical methods
of finite difference and differential quadrature. Finally, the effect of small scale parameter, length to wide
ratio, plate thickness, load value, elastic foundation properties and number of mesh points on the maximum
deflection value and deflection ratio are investigated based on nonlocal Kirchhoff and Mindlin plate theories.
Results show that considering the nonlocal effect has high importance in nanoplates analysis; also using the
nonlocal Mindlin plate model in comparison with nonlocal Kirchhoff plate model leads to more precision of
results especially for moderately thick plates.

Keywords: Bending; Nanoplate; Orthotropic properties; Nonlocal elasticity; Differential quadrature method.
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