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SIMPLIFIED THEORY AND ANALYTICAL SOLUTIONS FOR
FUNCTIONALLY GRADED PIEZOELECTRIC CIRCULAR PLATEY

Li Yaochen? Qi Feng Zhong Zheng
(School of Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092, China)

Abstract Simplified theory and analytical solutions for a functionally graded piezoelectric circular plate sub-
jected to axisymmetric loading was presented with some assumptions, such as Kirchhoff assumption, Reissner-
Mindlin assumption, and the assumption that material properties vary exponentially across the thickness of the
plate. We derived the solution of the rotation angle of the normal line of the neutral layer and the solution
of the electric potential in the plate expressed by Fourier-Bessel series, in the cases that the edges of the plate
was fixed or simply supported and grounded. The presented solutions were obviously simple compared with
some exact analytical solutions and easy to perform the numerical analysis. The numerical results for the

edge-fixed /grounded plate were applied to validate the simplified theory presented in the paper.
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