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Vibration analysis of bidirectional functionally
graded microsheets considering size effect based on
Reddy theory

Abstract: No research has been reported to investigate the mechanical behavior
of bidirectional functionally graded composite structures. In this paper, the free
vibrations of bidirectional functionally graded microplate are investigated for
the first time using the modified coupled stress theory and the optimized Reddy
theory. It is assumed that all mechanical properties except Poisson's ratio vary
along the width and thickness according to nonlinear functions. In order to
consider the size effect parameter, the modified coupled stress theory is used.
The equations of motion are obtained by considering shear effects using
Hamilton's principle and then the equations are solved using the Navier
method. After solving the equations, the vibration frequencies of the sheet are
analyzed and the effects of parameters such as microplate dimensions and size
effects on its natural frequency are analyzed. The presented results can be used
as criteria for the mechanical analysis of 2D and 3D functionally graded
composite structures in the future.
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