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Steady Thermal Stress of Functional Gradient Material Plate
Under Different Mechanical Boundary

Xu Yangjian Tu Daihui
(Hebei Engineering Institute, Handan 056038)

Abstract The steady thermal stress in the plate of a functional gradient material (Zr0, and Ti-6A14V)
(FGM) is analyzed with finite element method. The accuracy of this method is examined. The stress distributions
under different mechanical boundary conditions are obtained. The results show that the thermal stress in the infi-
nitely long traction-free plate of FGMs is the smallest. When there is only elongation without bending in the plate,
the tensile stress is maximum, the maximum tensile stress is 7.1 times as large as those in the infinitely long trac-
tion-free plate. When elongation and bending of the plate are limited, the compressive siress is maximum and the
maximum compressive stress is 13. 0 times as large as those in the infinitely long traction-free plate. In addition, the
effects of the changes of the parameter M of the material composition, the temperature of the surrounding medium,
the porosity and the convective heat transfer coefficient on the steady thermal stresses are obvious. The results pro-
vide the foundations of theoretical calculation for the design and application of the material.

Key words FGM plate, Steady thermal stress , Mechanical boundary , Convective heat transfer boundary , Finite
element method
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