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Transient Thermal Stresses in Functionally Graded Plates
with a Function of Electromagnetic Noise Suppression
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In this paper, we discuss on the transient thermal stresses in functionally graded material (FGM)
plates with a function of electromagnetic noise suppression, which subjected to the irradiation power
and convective heat load from the surrounding medium. The FGM plates are considered as
multilayered plates with the distinct homogeneous material properties in each layer. The approxi-
mate analytical solutions of electromagnetic and temperature fields in the FGM plates are then
derived. The thermal stresses in the FGM plates are also analyzed using the solution developed by
Sugano. Numerical calculations are carried out for epoxy resin/titanium oxide FGM plates with a
graded composition expressed in the form of power function. The effects of the material composition,
irradiated power, and thermal boundary condition on the electromagnetic noise suppression, temper-
ature distribution, and thermal stress distribution are then quantitatively evaluated. In addition, the
graded composition suitable for the suppression of electromagnetic noise and reduction of thermal
stress are discussed.
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Fig. 1 Analytical model of FGM plate
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Fig.2 Compositional distributions of TiO, particle
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(b) Transmittance of FGM plates

Fig.3 Effects of electromagnetic noise suppression of
FGM plates (6, =0 )
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Fig.4 Absorbed power distributions in FGM plates
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Fig.5 Temperature distributions in FGM plates for
thermal boundary condition of case 1
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thermal boundary condition of case 2
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