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Nonlinear vibrations of auxetic sandwich cylindrical shell

N. Mohandesi
M. Talebitooti

Department of Mechanical Engineering, Qom University of technology, Qom, Iran

Department of Mechanical Engineering, Qom University of technology, Qom, Iran

Abstract

In this research, the nonlinear vibrations of a cylindrical sandwich shell with a core of auxetic structure (negative Poisson’s ratio) are
investigated. The intended shell consists of two layers with isotropic material and a core of auxetic material with a negative Poisson's
coefficient which is the result of the geometric structure of the core. First, with the help of the constitutive equations of auxetic
materials and isotropic materials and using the assumptions of the equivalent layer, the tensile, bending, and coupling stiffness of the
structure is calculated. Then, according to the boundary conditions and for circular cylindrical, the displacement field is estimated.
By replacing the displacement field in the equations of motion with partial derivatives, the equations are transformed into nonlinear
equations with ordinary derivatives. In the following, Runge—Kutta numerical method is used to solve these equations. Then, the
results are compared with the results in the research literature, and finally, the effect of the geometric characteristics of the auxetic
core, such as the angle, length and thickness and geometric characteristics of the cylindrical shell, such as the radius and length of
the cylinder, are examined.

Keywords: Nonlinear Vibration, Sandwich Cylindrical Shell, Auxetic Material, Runge-Kutta Method, Forced Vibration, Phase
Portrait.
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