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Abstract- In this paper, free vibration analysis of moderately thick smart FG rectangular plate is presented on the basis
of Mindlin plate theory. This structure is composed of a host FG plate and two bonded piezoelectric layers. The plate
has two opposite edges simply supported (i.e., Levy-type rectangular plates). The closed circuit piezoelectric layers can
be used as an actuator. According to a power-law distribution of the volume fraction of the constituents, material
properties vary continuously through the thickness of host plate. Using Hamilton's principle and Maxwell electrostatic
equation, six complex coupled equations are introduced. These equations are exactly solved introducing the new
potential and auxiliary functions as well as using separation of variables method. The accuracy of the frequencies is
verified by the available literature and the finite element method. The present exact solution can accurately predict not
only the out of plane, but also the in-plane modes of FG plate. Finally, the effects of various parameters such as
boundary conditions, gradient index and thickness of piezoelectric layers on the natural frequency are investigated.
Keywords: Mindlin theory, Natural Frequency, FGM, Power-Low Distribution.
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2. Transverse deflection
3. Slope rotations
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