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Design of microwave absorbers using high frequency properties of fiber reinforced composites are investi-

gated. Two kinds of composite materials (glass and carbon) are used and their complex permittivity and permeability
are measured by transmission/reflection technique using network analyzer. Low dielectric constant and nearly zero di-
electric loss are determined in glass fiber composite. However, carbon fiber composites show the high dielectric con-
stant and large conduction loss which is increased with anisotropy-of fiber arrangement. It is, therefore, proposed tnat
the glass and carbon fiber composites can be used as the impedance transformer (surface layer) and microwave reflec-
tor, respectively. By inserting the foam core or honeycomb core (which can be treated as an air layer) between glass
and carbon fiber composites, microwave absorption above 10 dB (90% absorbance) in 4-12 GHz can be obtained. The
proposed fiber composites laminates with sandwitch structure have high potential as lightweight and high strength mi-

crowave absorbers.
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Table 1. Fiber-reinforced composite specimens used for
study.

Sample | Materials (Fiber/Matrix) | Fiber Arrangements
GCF E-glass/Epoxy Fabric(Woven)
CCF T-300/Epoxy Fabric(Woven)
CCU T-300/Epoxy 0°/90°

CCU-45 T-300/Epoxy 0°/45°
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Fig. 1. Complex permittivity and permeability of glass fiber
composites.
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Fig. 2. Complex permittivity and permeability of carbon fiber
(T-300) composites with fiber arrangements of (a) fabric, (b)
0°/90° and (c) 0° /45°
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Fig. 3. (a) Plane wave incident normally on the multi-layer mi-
crowave absorber, and (b) analogous transmission line.
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Fig. 6. Reflection loss of the composite laminate of GCF/Air/
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Fig. 7. Reflection loss of the composite laminate of GCF/Air/
CCU.
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Fig. 8. Reflection loss of the composite laminate of GCF/Air/
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