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Electromagnetic transmission characteristics of frequency

selective surfaces with carbon fiber fabric/epoxy composite

LI Changliang'” , JU Su’, CHEN Daging' , CHEN Yong' , REN Mingli' , ZHANG Tianbin'
(1. Technical Department, Taiyuan Satellite Launch Center, Taiyuan 030027, China;

2. College of Aerospace Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract; There are problems, such as thermal residual stress and second bonding layers, in radome which is prepared by metal FSSs

(frequency selective surfaces). To avoid these disadvantages, carbon fiber fabric/epoxy composite which has good compatibility with radome wall

structure of polymer composite was adopted to prepare FSSs; the free space method was carried out to evaluate the electromagnetic transmission

characteristics of the composite FSS specimens; the numerical analysis model was employed to analyze the electromagnetic transmission mechanism

and influencing factors of FSS. Results show that: the composite FSS with carbon fiber can realize the function of frequency selection, while the

transmission loss at the position of resonance frequency is great; the electromagnetic transmission performance of composite FSS can be adjusted by

changing the aperture-to-cell ratio, thickness, conductivity and dielectric constant.
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Fig.1 Specimen of carbon composite FSS with

four-legged slot array
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Fig.2 Dimensional parameters of four-legged slot array FSS
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Tab.1 Parameter values of four-legged slot element
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Fig.3 Free space measurement system
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Fig.4 Electromagnetic transmission characteristics of

composite FSS with four-legged slot array
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Fig.5 Simulation model of carbon composite FSS
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Fig. 6 Electric field distribution of composite FSS
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Fig.7 Electric energy density distribution of composite FSS
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Fig. 8 Current density distribution of composite FSS
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Fig. 11  Effects of the thickness on the resonant frequency

and the minimum transmission loss of the composite FSS
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Fig. 12 Effects of the electrical conductivities of
composite materials on the electromagnetic

transmission characteristics of the composite FSS
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Fig. 13 Effects of E, on electromagnetic transmission

characteristics of the composite FSS
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