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A Study of Thermal and Thermal Stress Waves
in Functionally Graded Materials by the Method of Characteristics

Naobumi SUMI**
** Shizuoka University, Faculty of Education, Oya 836, Shizuoka, 422-8529 Japan

The present study involves propagation of thermal and thermal stress waves in a hollow circular
cylinder of Functtionally Graded Material (FGM) under laser-pulse heating. The FGM is regarded
as a mixture of ceramic and metal phases, the volume fractions of which distribute continuously
inside the material. The mathematical problem is one of the wave propagation in nonhomogeneous
material. The formulation of the problem is based on the theory of coupled thermoelasticity along
with the modified Fourier’s law. A set of generalized equation is presented which governs the
propagation of plane, cylindrical, and spherical waves in FGM. The solution is obtained by using the
method of characteristics. Numerical results for the propagation of thermal and thermal stress
waves in a PSZ (partially stabilized zirconia)/SUS304 (type 304 stainless steel) FGM hollow circular
cylinder are presented in graphical form.
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Fig. 1 Characteristic network for FGM cylinder with
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Fig.2 Procedure for determining grid point D
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Fig.5 Temperature T* and stress oi* for various val-
ues of coupling parameter &
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Fig.7 Temperature 7* and stress 6:* for various val-
ues of inertia parameter ¢
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Fig.9 Stresses a1* and * for various materials
($0=0.000 935, 6.—0.025 8, 7o*=0.005 98, to*-
0.598, /*=0.2, I,*=1.31)
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