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Analytical Solutions for Bending Problems of Functionally Graded
Rectangular Plates With Specific Material Gradient

CHEN Shuping' ZHAO Hongxiao® WU Jinwen' GENG Shaobo'
(1 College of Science, North University of China, Taiyuan 030051)
(2 Schoolof Aerospace Engineering and Applied Mechanics, Tongji University, Shanghai 200092)

Abstract Bending problems of functionally graded rectangular plates were analyzed. In terms of Plevako func-
tion, assuming that the Yang’ s modulus of the material was distributed through a power function in the thickness di-
rection, an exact solution of bending problem of simply supported functionally graded rectangular plates was obtained
by variable separation method. Through numerical examples, the variations of displacement and stress components with
different graded material distributions were analyzed and different graded parameters were found to have significant
effects on the structural behavior. The research serves as theoretical basis for the development of numerical methods
and simplified theories of functionally graded material structure.
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Fig.1 A schematic of a functionally graded rectangular plate
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Fig.3 Variation of physical quantities with z —coordinate at a chosen location ( x/a = 0.25 , y/b = 0.25 ) for a thin plate (h/a=0.1)
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