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Abstract

This paper addressesa method which can be used for analyzing thermal stresses of a function-
ally graded material (FGM) using semi-analytical approach. FGM is a nonhomogeneous material
whose composition changes continuously from a metal surface to a ceramic surface. An infinite
one dimensional FGM plate is considered. The temperature distribution in the FGM is obtained
by approximate Green’s function solution. To expedite the convergence of the solutions, alterna-

tive Green”s function solution is derived and shows good agreement with results from finite
difference method. Thermal stresses are calculted using temperature distribution of the plate.
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tion dependent meterial properties
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Table 1 The properties of thematerials
x W/(mk)|C, I/ (kg K)! o kg/m? E GPa a 1/K v ost MPa | osc MPa
Zr0, 2.09 456.7 5331 151.0 10.0x107° 1/3 146 3136
Ti-6A1-4V 7.50 J 537.0 4420 116.7 9.5x10°° 1/3 921 921

k : Thermal conductivity, C, . Specific Heat, p : Density

E : Young’s Modulus, « . Coefficient of Linear Thermal Expansion

v  Poisson’s Ratio, ggt :
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Fig. 2 The properties of thermal conducttivity (k),
Young’s modulus(E) and the coeffcient of
thermal expansion(q@) for M=1, R=1 of the
plate along the dimensionless location, X
versus each the property

Table 2 The comparison of the temperatures
obtained by the finite difference methold
and the alternative Green’s function
solution at t=0.01 for M=1 and R=1

X FDM AGFS

0.0 770.0 770.9

0.1 534.6 534.3

0.2 369.2 371.2

0.3 310.6 307.8

0.4 300.6 302.0

0.5 300.0 301.3

0.6 300.0 297.2

0.7 300 302.5

0.8 315.4 314.3

0.9 564.9 566.3

1.0 1680.0 1680.0
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