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Numerical Solution of Thermo-elasticity problems in functionally

graded materials

A. Shaghaghi Moghaddam, Ass. Prof., the Faculty of Mech. Eng., TIAU
S. Karami, M.S. Student, Dept. of Applied Desgin, the Faculty of Mech. Eng., TIAU

Abstract: The aim of this paper is the study of the behavior of functionally graded material (FGM), under
thermal-mechanical loading. For that we use the ABAQUS software. Because the software cannot directly solve
the FGM, the formulation of thermomehanical behavior FGM have done in Umatht and Umat routines and
linked them to ABAQUS. In this study, the effects of the mechanical properties, such as; the modulas of
elasticity, Possion ratio and the thermal elongation have been studied. Also the thermal properties of FGM, such
as; heat transfer coefficient have been studied. For the validation of results, the obtained results are compared
with the results from some numerical and experimental works in literature have been done. As a case study, the
problem of a plate under thermal loading has been analysed in which the gradient of thermal and mechanical
properties have been considered.

Keywords: Functionally graded material, ABAQUS, Numerical solution, Thermo-elasticity
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