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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this paper, exact closed-form solutions in explicit forms are presented to investigate small scale
Received 06 August 2013 effects on the transverse vibration behavior of Lévy-type rectangular nanoplates based on the

Accepted 11 October 2013

Available Online 16 August 2014 Reddy’s nonlocal third-order shear deformation plate theory. Two other edges may be restrained

by different combinations of free, simply supported, or clamped boundary conditions. Hamilton’s

principle is used to derive the nonlocal equations of motion and natural boundary conditions of

Keywords: . ) . . . - .

Exact Analytical Solution the nanoplate. Two comparison studies with analytical and numerical techniques reported in
Free Vibration literature are carried out to demonstrate the high accuracy of the present new formulation.
Nonlocal Elasticity Comprehensive benchmark results with considering the small scale effects on frequency ratios

Reddy Plate Theory and non-dimensional fundamental natural frequencies of rectangular nanoplates with different

combinations of boundary conditions are tabulated for various values of nonlocal parameters,
aspect ratios and thickness to length ratios. Due to the inherent features of the present exact
closed-form solution, the present findings will be a useful benchmark for evaluating the accuracy
of other analytical and numerical methods, which will be developed by researchers in the future.
Also, the present study may be useful for static and dynamic analysis of thicker nano scale plate-
like structures, multi-layer graphene and graphite as composite or sandwich structures.
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1. Generalized Differential Quadrature Method (GDQ)
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1. Dispersion curves
2. Lattice dynamics
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