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Investigating Simultaneous Effects of Tensile-Compressive and Shear Moduli of Van
Der Waals Interactions on the Vibration of Bilayer Graphene Nanoribbons for
Different Boundary Condition

R. Nazemnezhad®", K. Kamali?, S. Hosseini-Hashemi®
! Assis. Pro., Mechanical Engineering, Damghan University, Damghan, Iran.
2 MSc., Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran.
®Pro., Mechanical Engineering, Iran University of Science and Technology, Tehran, Iran.

Abstract

In this study, effects of various boundary conditions on the free vibration of double layer graphene
nanoribbons (DLGNRS) are investigated by considering both of tensile-compressive and shear effects of
van der Waals (vdWs) interactions. Sandwich beam theory is used to model the DLGNRs. In the
references, only one of tensile-compressive or shear effects of vdWs interactions have been considered.
Based on sandwich beams theory, vdWs interactions are equivalent to the sandwich core and are modeled
in a way that they can withstand the tensile-compressive and shear forces simultaneously. Hamilton’s
principle is employed to extract governing equations of motion and boundary conditions. Harmonic
differential quadrature method is utilized to investigate natural frequencies and related mode shapes of
DLGNRs. In order to verify, results are compared to other literatures in a condition that one of the vdWs
effects to be neglected. The effect of boundary condition and interlayer shear direction on the mode
shape, sequence and value of DLGNRs natural frequencies are investigated.

Keywords: Bilayer Nanoribbon; Tensile-Compressive Effect; Shear Effect; Free Vibration; Boundary
Condition
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