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I nvestigating the Effect of Cyclic Thermal Load Frequency on the Ther mo-elastic Stress
Distribution in FGM Spheres Using Semi-analytical M ethod
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Abstract

Functionally Graded (FG) materials are inhomogesemmposites, usually made from a mixture of metats ceramics, providing

the specific benefits of both the constituents. SEhenaterials have some unique properties suchgassiiength under thermo-
mechanical stresses, lack of stress concentratidndalamination. Present study is concerned witlerdening the alternating

temperature, stress and strain fields in an FGowophere subjected to cyclic thermal loading artdrhal pressure. The inner
surface of the sphere is considered to be madéuofisa grading with power law up to the outer saefanade from aluminum.

Duhamel's principle is utilized to calculate thenperature field in the sphere since it is appraeria analyzing the behavior of
structures with alternating boundary conditions.dwysidering a quasi-static condition, the govegrdifferential equation is solved
by using discretization method. The results arepamed with those obtained using finite element wethnd good agreement is
observed. The effect of frequency of the thermatllon the amplitude of the stresses is also imyegstil. The results show that,
there is a critical range of the frequency in whica amplitude of stresses become maximum and lelyos range, the stress and
strain domain vanish. It has been shown that bseasing the thickness of the sphere, the critiegjufency decreases significantly.

Keywords. Spherical Vessel, Functionally Graded Material, &uakl's Principle, Cyclic Thermal Loading
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