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Abstract This article presents the dynamic response of nano-scale plates using the nonlocal continuum theory
and higher-order shear deformation theory. The nonlocal elasticity of Eringen has ability to capture the small
scale effects and the higher-order shear deformation theory has ability to capture the quadratic variation of shear
strain and consequently shear stress through the plate thickness. The solutions of transient dynamic analysis of
nano-scale plate are presented using these theories to illustrate the effect of nonlocal theory on dynamic
response of the nano-scale plates. The relations between nonlocal and local theories are discussed by numerical
results. Also, the effects of nonlocal parameters, aspect ratio, side-to-thickness ratio, size of nano-scale plate
and time step on dynamic response are investigated and discussed. The amplitude and cycle increase when
nonlocal parameter increase. In order to validate the present solutions, the reference solutions are used and
discussed. The theoretical development as well as numerical solutions presented herein should serve as reference
for nonlocal theories as applied to the transient dynamic analysis of nano-scale structures.

Key Words : Dynamic response; Nonlocal elasticity theory; Higher-order shear deformation theory; Side-to-thickness
ratio; Nano-scale plates.
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[Table 1] Dynamic response of laminated composite
plate(0/90) under suddenly applied sinusoidal
load (a/h=15)

Time Reddy A+ H oA
(Us) FSDT[9] FSDT HSDT
10 0.0514 0.0514 0.0513
20 0.2486 0.2486 0.2482
40 1.0152 1.0152 1.0082
60 2.0523 2.0523 2.0208
80 2.9782 2.9782 2.8950
100 3.4784 3.4784 3.3169
120 3.3620 3.3620 3.1179
140 2.6836 2.6836 2.3823
160 1.6705 1.6705 1.3758
180 0.6952 0.6952 0.4813
200 0.0902 0.0902 0.0264
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Nondimensional Deflection

Time
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[Fig. 2] Dynamic tesponse of laminated composite
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plate(0/90) under suddenly applied sinusoidal
load (a/h =10, 25)
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[Table 2] Material and Geometry properties of isotropic
nano-scale plate
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[Fig. 3] Dynamic response of nano-scale plate under
suddenly applied step load (a/h =100)
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