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Abstract In this paper, we study the bending and free vibration analysis of nano plate, using a nonlocal
elasticity theory of Eringen with a third-order shear deformation theory. This theory has ability to capture the
both small scale effects and quadratic variation of shear strain and consequently shear stress through the plate
thickness. Analytical solutions of bending and vibration of a laminated composite nano plate are presented using
this theory to illustrate the effect of nonlocal theory on deflection of the nano plates. The relations between
nonlocal third-order and local theories are discussed by numerical results. Further, effects of (i) nonlocal
parameters, (ii) laminate schemes, (iii) directions of the fiber angle and (iv) number of layers on nondimensional
deflections are investigated. In order to validate the present solutions, the reference solutions are used and
discussed. The results of anisotropic nano plates using the nonlocal theory may be the benchmark test for the
bending analysis.

Key Words : Nonlocal elasticity theory; Third-order shear deformation theory; Bending analysis, Free vibration
analysis, Nano plates
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[Table 3] Non-dimensional deflection of isotropic plate
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[Table 4] Non-dimensional frequency of isotropic square
plate (b/a=1, a/h=10)

1 Reddy[9] Reddy[9] H ooz
HSDT FSDT

0 0.0935 0.0930 0.0930
1.0 0.0854 0.0850 0.0850
2.0 0.0791 0.0788 0.0788
3.0 0.0741 0.0737 0.0737
4.0 0.0699 0.0696 0.0695
5.0 0.0663 0.0660 0.0660
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[Table 5] Non-dimensional frequency of isotropic square

plate (b/a=2, a/h=10)

i Seor | Swor | eR
0 0.0591 0.0589 0.0589

1.0 0.0557 0.0556 0.0556
2.0 0.0529 0.0527 0.0527

3.0 0.0505 0.0503 0.0503
4.0 0.0483 0.0482 0.0482
5.0 0.0464 0.0463 0.0463
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[Table 6] Non-dimensional frequency of isotropic square
plate (b/a=3,5, a/h=10)
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0.0525 0.0492
1.0 0.0498 0.0468
2.0 0.0475 0.0448
3.0 0.0455 0.0430
4.0 0.0437 0.0414
5.0 0.0422 0.0400
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