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Nonlinear dynamic response of truncated conical shells reinforced with carbon
nanotubes with functional graded ceramic-metal matrix under harmonic excitation
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Abstract

This paper analyzes the nonlinear dynamic response of truncated conical shells reinforced with carbon
nanotubes with functional graded ceramic-metal matrix subjected to harmonic excitation. Carbon nanotubes
are distributed with three different patterns along the length and thickness of the conical shell. The matrix
material of the shell is considered to be a combination of metal and ceramic, whose properties change as a
power function along the thickness of the shell. In order to analyze the dynamic of this system, firstly, the
nonlinear dynamic equations of the conical shell are derived based on the first order shear deformation
theory and von Karman's strain-displacement relations. Then, with the help of Galerkin discretization
method, partial differential equations of the system are converted into time-dependent ordinary differential
equations. Adams-Bashforth numerical method is used to solve the system of nonlinear differential
equations. Finally, a parametric study is presented to investigate the effects of some parameters of the
system, such as the power index, volume fraction and distribution pattern of carbon nanotubes, the
geometric characteristics of the shell, and amplitude of the excitation force on the nonlinear dynamic
response of the conical shell. In order to validate, the results of this article are compared and presented with
the results of previous valid references.

Keywords: Nonlinear dynamic response; Truncated conical shell; Functionally graded carbon nanotubes;
Adams-Bashforth method.
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