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Deter mination of the Optimum Configuration for the FGM Rotating Cylinder Based on
Thermo-mechanical Stresses

F. Vakili-Tahami Faculty of Mechanical Engineering, University ofofia, Tabriz, Iran

S. Saadatmand Hashemi Young Researchers and Elite Club, Tabriz Brandaie Azad University, Tabriz, Iran

A. Rasoulian Young Researchers and Elite Club, Tabriz Brandamie Azad University, Tabriz, Iran
Abstract

In this paper thermo-mechanical analysis for atirgjathick cylinder made of FGM is carried out. Rbis purpose, governing
differential equations of the temperature and dispient distribution for the FGM cylinder have beereloped assuming plane
strain and axial symmetry. Then, by consideringeaponential function form for the material propedigtribution of the FGM
along the cylinder thickness; and, using analytscdlition method, the governing differential eqoasi for temperature distribution
have been solved. Based on the calculated temperdtstribution and governing differential equatiofor displacement the
mechanical behavior of the cylinder has been inyatd. Finally, according to the stress distritwsi for different rotating speed
and internal pressure, the safety factors have bletined and the optimum material distributiodesermined.

Keywords. Thermo-mechanical Analysis, Analytical Solution, t&ng Cylinder, Functionally Graded Material (FGM)
Optimum Material Distribution
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