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Nonlinear Vibration of Annular Plates of
Variable Thickness

Huang, Shitao
(Department of Mechanical Engineering)

Abstract In the paper finite element method for the problem of large amplitute oscillation
of annular elastic plate of variable thickness with rigid mass on inside is presented. It can be
shown that the equations and associated boundary conditions of motion for a finite amplitute vi-
bration of the annular plate are non-linear and coupling partial differential. The kinetic energy
and strain-energy of the plate are rewritten by the coordinates of nodes and interpulating func-
tions in matrix form. Applying Hamilton Principle the equations for the plate in large deforma-
tion are obtained. Then,boundary conditions are imposed on vector of nodal field variables,so
that the appropriate boundary conditions are satisfied. The eigenvalue problems are solved by
iterated method. The relations between the fundamental frequencies and the amplitutes of non-
linear vibrations of a example of the annular plates with variable thickness-are obtained. The re-
sults are more accurate by finite element method than by other methods. The method cab be.
extended to solving similary non-linear vibrations of annular plates.

Keywords Annular plate of variable thickness, Non-linear vibration, Finite element

method , Eigenvalue problem.



