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Mechanical Buckling Analysis of a FGM Circular Plate with Actuator-
Actuator Piezoelectric Layers, Based on Neutral-Axis’ Position and Using
Higher-Order Shear Deformation Plate Theory
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Mech. Eng. Dep’t.

Islamic Azad Univ., Arak Branch
( Received: 18 Jan. 2010, Accepted: 15 Nov. 2010)

ABSTRACT

In this research, the critical buckling load of a FGM circular plate with actuator-actuator piezoelectric layers is
calculated based on neutral-axis and using higher-order shear deformation plate theory. The plate is clamped and
simply supported. Equilibrium and stability equations are derived using the Euler equations, while pre-buckling
forces are obtained using the membrane theory. Then, the critical buckling loads are derived and the graphs and
tables are presented and compared with other available theoretical data. The results show that for constant thickness
of piezoelectric layer, critical buckling load is increased by increasing the aspect ratio (h/a) and is decreased by
increasing volume fraction exponent. Also, for FGM thickness constant, critical buckling load is increased by
increasing the aspect ratio (hp/h), while decreased by increasing volume fraction exponent.
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