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Abstract

Elastic analysis is analytically presented to predict the behaviors of the stress and
displacement components in the cylindrical ring as a unit cell of a complete composite under
applied stress in the complex plane using cubic polynomials. This analysis is based on the
complex computation of the stress functions in the complex plane and polar coordinates.
Also, suitable boundary conditions are considered and assumed to analyze along with the
equilibrium equations and bi-harmonic equation. This method has some important
applications in many fields of engineering such as mechanical, civil and material engineering
generally. One of the applications of this research work is in composite design and designing
the cylindrical devices under various loadings. Finally, it is founded that the convergence and

accuracy of the results are suitable and acceptable through comparing the results.
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1. Introduction

In the engineering and scientific problems, complex variable method presents an influential
approach for solution of many scientific problems in applied mechanics such as plasticity and
elasticity problems theoretically. The approach may be used in the anisotropic, thermo-plastic,

visco-plastic, plasticity and creep problems or other mathematical aspects like computation of
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