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ABSTRACT

This paper represents an simplified design method of hybrid composites. The proposed
method is very simple compared to conventional design approaches and easy to apply to
practical design problems. The method is based on not complex optimization approaches but
conventional theories. The equivalent dielectric properties concept and multi-layered dielectric
slab theory are an important theoretical background of the proposed method. This approach
divide the design domain into several domain which have theoretically different electro- agnetic
functionality. Then, the domains are expressed by equivalent dielectric properties. Numerical
analysis are performed several types of design candidates. S-parameter test for final design was
conducted for validate the proposed approach indirectly.
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Fig. 1. Hybrid composite material with doubly
stacked frequency selective surfaces
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Fig. 2. Sandwich type compensation layer
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Fig. 4. Permittivity design of compensation layer
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Table 1. Design candidates obtained by the
proposed design methodology
Compensation Spacer
Candidates
Foam GFRP Foam
1 2.20 2.54 0.00
2 4.00 1.78 1.00
3 6.00 1.52 2.00
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Fig. 6. Transmission profiles of the first design
candidate in frequency domain
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Fig. 7. Transmission profiles of the second
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Fig. 8. Transmission profiles of the third design
candidate in frequency domain
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