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Analysis vibrations of two-direction functionally graded
beam with integrated piezoelectric layers on resting elastic
foundation using differential quadrature

GH. Rahimi'’, H. Toorani?, M.S. Gazor?

1- Prof., Mech. Eng., Tarbiat modares Univ, Tehran, Iran
2- MSc. Student, Mech. Eng., Tarbiat Modares Univ., Tehran, Iran
* P.0.B. 14115143 Tehran, Iran. Rahimi_gh@modares.ac.ir

Abstract- In this paper a two dimensional elasticity for free vibrations and the effect of elastic foundantion on a two-
direction functionally graded beams with integrated surface piezoelectric layers with combination of differential
quadrature method and space-state method is presented here. Differential quadrature method in axial direction and
space-state method in transverse direction is used. It’s considered that two parameters model or winkler-pasternak for
elastic foundation which has been considered two kinds of boundary conditions include simply support and clamped-
clamped. Also, It is assumed that beam properties in thickness and axial direction varying exponentially and poison
factor is constant which has been considered the effects of materials properties gradient index and number waves on

free vibrations beams. The obtained results show that this method has good accuracy and high speed of convergence.
keywords: Differential Quadrature, Functionally Graded Beam, Piezoelectric Layers, Free Vibrations, Elastic Foundation.
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