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Coupling Effects and Thermal Stresses of Functionally Graded Type
Electromagnetic Wave Absorbers under High Power Injection
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Functionally graded (FG) type electromagnetic (EM) wave absorbers have been proposed for
the improvement in absorption performance and material strength. In this paper, we investigate
coupling effects on the performance of the FG type EM wave absorbers for plate under high power
injection and transient thermal stresses in the absorption systems. The coupling effects of electro-
magnetic field and temperature field are analyzed by weak-coupling method based on the iterative
use of the analytical solutions for each field. The thermal stress field is also analyzed for a thin plate
with arbitrary nonhomogeneous properties and temperature dependences. Numerical calculations
are carried out for the FG type EM wave absorbers composed of epoxy resin matrix and conductive
titanium oxide particles. The absorption characteristics and the magnitude of temperatures and
thermal stresses are quantitatively evaluated. The effects of irradiation power and material composi-
tion distribution on the absorption characteristics and temperature distribution are then discussed.
The significance of the coupling effects and the thermal stress analysis is revealed. In addition, a
possibility of material design on the FG type absorber suitable for the absorption of EM wave and
reduction of thermal stress is suggested.

Key Words: Functionally Graded Material, Thermal Stress, Coupling Problem, Material Design,
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Fig. 5 Absorption characteristics of FG type absorbers
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Fig.7 Temperature and thermal stress distributions in FG type
absorption system by coupling effect
(Linear, S=1.0kW/m”)
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Fig.8 Absorption characteristics of FG type absorber due to
variation in irradiation power (Linear, { =0.08)
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Fig. 9 Temperature and thermal stress distributions in FG type
absorption system at steady state due to variation in
irradiation power (Linear, { =0.08)
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(b) Thermal stress distributions

Temperature and thermal stress distributions in FG
type absorption systems due to variation in material
composition distribution (S =1.5 kW/m?)
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