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Analysis of nonlinear vibration of a functionally graded conical shell
with simply support at four edges

ZHANG Yu-hang, LIU Wen-guang*, LIU Chao, LU Zhipeng
(School of Aeronautical Manufacturing Engineering, Nanchang Hangkong University, Nanchang 330063, China)

Abstract: The purpose of this article is to study the nonlinear free vibration of a functionally graded
conical shell simply supported at its four edges. Firstly, the Voigt model and the power-law distribution
function were employed to describe the physical properties of the FGMs. Subsequently, the energy
expression of the functionally graded conical shell considering von-Karman geometric nonlinearity was
established, and the equations of motion were derived by the Hamilton principle. Thereafter, the
equations of motion of the conical shell were simplified into a single degree of freedom nonlinear
differential equation by using the Galerkin method and only considering only the transverse vibration. In
the end,the nonlinear vibration equation was solved by the improved L-P method and the Runge-Kutta
method. And the nonlinear vibration responses of the shell were analysed and the effects of geometric
parameters and ceramic volume fraction exponents on the nonlinear frequency responses of the shell were
discussed. Results indicate that the geometric parameters have more effects on the nonlinear frequency
and the vibration response than the ceramic volume fraction exponents;the geometric parameters and the
ceramic volume fraction exponents affect the vibration response by affecting the frequency; the conical

shell presents the nonlinear characteristics of a hardening spring.

Key words: functionally graded materials;conical shell;nonlinear;vibration response
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