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Static Analysis of Thick Functionally Graded Piezoelectric Plate Using Higher-
Order Shear and Normal Deformable Theory
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ABSTRACT

In this paper static analysis of functionally graded piezoelectric thick rectangularplate is studied using the higher-order
shear and normal deformable plate theory of Batra and Vidoli. Advantages of this theory compared to the shear theories
is that, the effects of the both transverse shear and normal deformations are taken into account and the deflection of the
plate along the thickness is not considered as a constant. Simple exponential function is used to explain mechanical and
electrical properties through the thickness of the plate. Three displacement components are expanded in the thickness
direction using the Legendre polynomials, and the governing equations are derived using the principle of virtual work.
Finally, the effect of various electrical boundary conditions (closed circuit, open-closed circuit and electrical loading)
on both surfaces of the plate is investigated.

Keywords: Functionally Graded Piezoelectric Plate, Static Analysis, Higher-Order Shear and Normal Deformable
Theory
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