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Abstract: 1n this paper, the nonlinear bending analysis for annular circular nano plates is conducted based on the modified
coupled stress and three-dimensional elasticity theories. For this purpose, the equilibrium equations, considering nonlinear strain
terms, are calculated using the least energy potential method and solved by the numerical semi-analytical polynomial method.
According to the previous works, there have been no studies calculating all boundary conditions numerically based on three-
dimensional elasticity. Typically, the research done on three-dimensional elasticity is either finite element or only for a simply-
supported boundary condition. In this research, for the first time, the nonlinear analysis of bending is calculated with the help of
three-dimensional elasticity for a variety of boundary conditions. Also, with the help of the modified couple stress theory, the
results on the nano-scale scale have been studied. In the following, while validating the results, we investigate the changes in the
scale parameter for the types of boundary conditions, the effect of changing the parameter of scale in different thicknesses, and
the impact of the parameter of scale on the linear and nonlinear results.

Keywords: Nonlinear bending, Circular Nano plates, Three-dimensional elasticity theory, Modified coupled stress, Semi-
analytical polynomial method.
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first order shear deformation theory 4. modified couple stress 7. semi analytical polynomial method

N =

. nonlocal elasticity theory of Eringen

3. strain-inertia gradient theory 6. Levy
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