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Investigation of Different Material Distributions and Thermal Boundary Conditions on
Stress Field of FGM Rotating Hollow Disk
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M.H. Abolbashari Professor, Department of Mechanical EngineeringnLEroduction Engineering

Research Center, Ferdowsi University of Mashhadsh¥lad, Iran

Abstract

This study aims at investigation the effects ofemat distribution and thermal boundary conditionsiress
field of FGM rotating hollow disk. For this purpggéree different problems with four distributiomnttions for
material properties and three different thermal fatawy conditions have been applied. Young’'s modulus
density, and coefficient of thermal expansion disttions are defined as functions of the radiugl Boisson's
ratio is assumed uniformly because it has equaleval two considered materials. The first, withussption of
elastic perfectly plastic behavior for materialsidiplastic area rate with linear, power, exponé&niad
logarithmic material property distributions at thrdifferent temperature boundary conditions is istiéind the
best distribution for minimizing plastic area istelged. In the following with the assumption of stamt
rotational speed, thermal boundary conditions atidreal and internal radius of the disc, by utiigicriterion
Von-Mises stress and the Taguchi method, the digtan of material properties for minimizing the xivaum
Von-Mises stress in each of the thermal boundangitions is introduced. Finally, the sensitivity\dbn Mises
stress subject to the rotational speed, thermahdamy conditions, and material properties of theemand outer
radii is investigated by utilizing the Taguchi medh It's concluded that the sensitivity of maximuon-Mises
stress to temperature distribution is more thamaterial distribution and rotating speed.

Keywords. FGM, Rotating Disk, Thermo Elastic, Stress, $trai
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