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! Critical Load

2 Structural instability

® Bifurcation Type Buckling
* Limit Type Buckling
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Abstract

Stability analysis and buckling behavior of plates, always as one of the most important
matters in the structural analysis has been emphasized. In this paper, Asymmetric buckling
of functionally graded (FG) annular plates on an elastic foundation under uniform radial
compression and thermal loading is studied analytically. The equilibrium equations of an
annular-shaped plate are obtained based on the classical plate theory (CPT). Each thermo-
mechanical property of the plate is assumed to be graded across the thickness direction of
plate based on the power law form, while Poisson’s ratio is kept constant. Temperature-
dependency of the material properties is also taken into account. Existence of bifurcation
buckling for various edge supports is examined and stability equations are obtained by
means of the adjacent equilibrium criterion. An exact Asymmetrical solution is presented to
calculate the Asymmetric buckling load by obtaining the eigenvalues of the stability
equation. In this study, inner and outer edges of plate subject uniform radial compression.
The effects of thickness to outer radii, inner to outer radii, power law index, elastic
foundation coefficient, and temperature-dependency of the material properties on critical
buckling load of FG plates are presented.

Keywords

Annular Plates, Asymmetric Buckling, Functionally Graded Materials, Temperature-
dependency.

10



A" ,?»

University of Shahrood

Faculty of mechanic

Thermomechanical buckling analysis of thin annular FGM plate under
uniform radial compression and thermal loading

Aflatoon Shahabi

Supervisor:

Dr. Alireza Shaterzadeh

February 2015



