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ABSTRACT

A functionally graded material is a nonhomogeneous material, which is composed of

several different materials to maintain structural rigidity and endure high temperature

loads. An analytical method is presented to solve the unsteady heat conduction equation

for nonhomogeneous materials. A one-dimensional infinite plate made of functionally graded

material is considered. The approximate Green’s function solution is derived and to be

used to obtain the temperature distribution then the stress distributions may be obtained.
The volume fraction, the porosity, the stress difference, and the stress ratio are the design

parameters and are to be used to set up a systematic design procedure.
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Fig.1 A one-dimensional infinite
plate with the location
dependent material properties
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Table 1 The f4 for the range of
0.3= f4#=0.57 for various
M and R
M R far
0.7 35 184.7
0.2 35 48.0
0.3 35 24.8
0.5 35 19.2
0.1 35 156

Fig.5b The stress ratio versus _
the dimensionless time ¢ at

different combinations of
design parameters M and R
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B

Fig.8 The temperature distributions
versus the dimensionless

location x for M=0.2, R=35
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Fig.9 The stress distributions versus

the dimensionless location x
for M=0.2, R=35
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