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Table 1 Geometric parameters of aperture central
FSS(Unit:mm)

JL 2% p d g I, 1, A
Casel 13 1 1 — — —
Case2 10 1.9 0.6 4 — —
Case3 10 1.7 0.6 2.7 0.9 1.5

&2 IRPINEFSSHVEBIRSH

Table 2 Circuit parameters of aperture central FSS

RS Ly/nH L/mH C\/pF
Casel 0.65 0.10 0.27
Case2 0.62 0.29 0.22
Case3 0.55 0.15 0.33
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Fig.5 Simulated results of the planar aperture central FSS under oblique incidence
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Fig.8 Transmission coefficients of the curved aperture central FSS under normal incidence
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Design of Curved Miniaturized Bandpass Aperture Central Frequency Selective
Surface for X Band

Wang Hongwei', Pan Rui?, Liu Ning', Sheng Xianjun'
1. Dalian University of Technology, Dalian 116024, China

2. Beijing Aerospace Long March Aircraft Research Institute, Beijing 100076, China

Abstract: With the increasing complexity of the space electromagnetic environment, higher requirements are put
forward on the quality of wireless communication received and out of band stealth of the radome. Frequency selective
surface (FSS) technology is a commonly adopted technique. Based on this, a bandpass aperture center FSS structure
working for X-band is designed in this paper. By comparing the original cross-gap FSS structure (Case1) with the
deformed FSS structures (Case2 and Case3), it is found that the deformed FSS structure (Case3), which is obtained
by zigzag operation of Case1, has better transmission performance stability in both planar and curved states. The
resonance frequency of the Case3 structure is 10.56GHz, the —3dB bandwidth is 1.52GHz, and the relative bandwidth
is 14.39%. When the incidence angle is up to 60° under the transverse electric (TE) and transverse magnetic (TM)
polarized waves, the resonant frequency offset of the structure is less than 3.78%. Thus, this structure has better
angular stability. When the FSS structure is conformal on a cylindrical surface with a central angle of w/2 and a radius
of 95.54mm, the maximum resonant frequency offset is 4.5% under normal incidence for x-polarized and y-polarized
electromagnetic waves. Thus, this structure also has better conformal stability. Moreover, the conformal stability of the
FSS structure can be further improved when the thickness of the dielectric substrate is reduced to 0.25mm. Due to the
low profile, good angular stability, and conformal stability, the FSS structure has a good prospect for application in
wireless communication that requires conformality.

Key Words: FSS; angular stability; bandpass; miniaturized; conformality
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