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Bending, Vibration and Buckling Analysis of
Functionally Graded Material Plates
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Abstract In this paper, we investigate the static response, natural frequencies and buckling loads of functionally
graded material (FGM) plates, using a Navier method. The eigenvalues of the FGM plates and shells are
calculated by varying the volume fraction of the ceramic and metallic constituents using a sigmoid function, but
their Poisson's ratios of the FGM plates and shells are assumed to be constant. The expressions of the
membrane, bending and shear stiffness of FGM plates are more complicated combination of material properties
than a homogeneous element. In order to validate the present solutions, the reference solutions of rectangular
plates based on the classical theory are used. The various examples of composite and FGM structures are
presented. The present results are in good agreement with the reference solutions.
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