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STUDY ON VIBRATION CHARACTERISTIC OF
THIRD ORDER SHEAR DEFORMATION THEORY OF PLATE"

Chen Lihua Sun Yue Zhang Wei'
(College of Mechanical Engineering and Applied Electronics Technology, Beijing University of Technology, Beijing 100124, China)

Abstract The effect of the transverse shear deformation for Reddy plates or laminated plates is significant. In
this case, it can meet the requirements for calculate precision better to use the third order shear deformable theory
than to use the classical thin plate theory and the first order shear deformation theory. And it is better to describe
the distribution of the plate shear deformation and shear stress varying through the thickness when using the third
order shear deformation theory. In this paper, an analytical method is presented for studying the free vibration
characteristic of plate using the third order shear deformation theory on different boundary conditions, which are
the any combinations of simply supported,free and clamped. Hamilton principle is used to formulate the free vi-
bration equations. Then,by introducing the intermediate variable the original coupling free vibration equations are
decoupled and simplified. The fundamental function expressions are obtained basing on the method of separation
of variables and the boundary conditions. And the natural frequencies and modal functions are obtained by using
the Rayleigh — Ritz method. The method in this paper has a good generality for solving the vibration problems of
thick plates under different boundary conditions. The result obtained in this paper can provide a theoretical basis

for thick plates application in engineering,and it has relatively high application value.

Key words plates, third order shear deformable theory, natural frequency, modal function, Rayleigh-
Ritz method
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