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Abstract

In the actual application and design process of frequency selective surface (FSS), it is inevitable to
encounter the problem of arranging unit structure on the curved surface, which is different from
the infinite plane model in simulation. In this paper, based on the actual engineering and focusing
on the problems in the real situation, we study the influence of unit structure arrangement on the
electromagnetic scattering characteristics of a straight conical radome based on the circular ring
structure by using EastFDTD software. Through comparison and analysis of the three layout me-
thods, it is found that the optimal layout after eliminating the defects is beneficial to the electro-
magnetic scattering characteristics of the radome, which can better realize the free permeability
of the electromagnetic wave in the working frequency band and the high reflection in the
non-working frequency band.
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ARG T, FIARWRE S REEMEH]. A, FEAREE SEAREIRER TR
BT A 21 P R (2] 0 S B IR R SU AT ARRAE RS Sr BRI 20 B Aw e B R4 R 5k 55 1 ) 3 S PR AR H
bt HELRE % ) B IA 8T (Radar Cross Section) [3]o RCS J&3& TP ISR N B bR 2% i [7) M SO A%
&, PR ISR AT LA KR A BRIAE F T ik A 1 T DASE I M ARR

HHUCHE H FSS SEBbe & REREE, FEFR T I8 TARSN B R UIE P (04 B HodiE , T A8 JE AR A B 52
R [4] [5] [6]0 ST PR E FSS H 42 fli i FSS HIRFFLA & XF FSS WA 28 7, #R3m 280 7 3
F FSS A58 HAR T8 34 S FSS (A& Hinde v H Al A 78 8080 7] [8] [9] [10]. FESERRIE A Hf i T oK
B AR H AR AN RE 76 & R IF R I,  FBURITTA BE B TE PR R TR —FE 4% i 0 A, SR
FEAE TR, FTEL FSS HLITHI BTN R B R 7R OCE B[ 11] [12], FH0XiE @A ST T
FLITHEAT XS T FSS R 2 SEAR SRR 14 1R 5200

2. BRRitSHhE

AR VLEFR TR St 7 BB R oe 450, BN 10 mm x 10 mm E77 A, TAE 040
RN 10 GHz. ZHIGH = 245 WM R, FER MG RGN B ECN 3.5 BEEN 9 mm, (8] 2k
G AR BEHCH 3. JEAEN 0.025 mm, FEALEIR. FAEN 0.025 mm, BEARRSFaIE 1(a)~(b)Fr
Ro SCHE T Ay EastFDTD, & — 3K T I 3 BR 22 23 50923 40 06 F R S B 0 B 3003 A
2T AR R GU(R L/ FIE. FIEE, BE. RCS. BRI In#E)ADE B RSOt . LED.
HAFE)VFAT W B, 5EPREAEE, RO R0 R R S5 5 T, B R B AR
#

PLZ e N RS K, 15 B ILAETOBR O I F E 2 d2R, 450 DN A Rl fb f o R &,
B A A R AR T ARSI AR AR . 18] 1(c) Ny TE BRI A 5, NS A AR AL I 0 AR 3
MIRZME, NI A 0 M INA 807K, it 207 B M 2R 1) ARt 0o AT AUE I K, A ) s LB RS B 1)
s [ 1(d) NG A EDELE 70° (RO BHERS R M RS S, 75 GR35 N5 A1 70°), 4K A AR
AR S TAES S BO5m, MiR LA i 0 B9 ZE 907/, &I A5 B M 28 i TR AT R ARAS, il %
FICEE MUK, BN AR 707 I & AL A R BT TAES 3 A TE 10 GHz, g Z A AL
£ 90% LA o
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Figure 1. (a) (b) Elevation and side views of the unit structure, unit(mm); (c)
Transmittance curve of the unit model when the polarization angle is fixed
and the incidence angle is changed; (d) Transmittance curve of the unit model
when the incidence angle of the fixed polarization angle changes
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Figure 2. A three-dimensional schematic of the radome (unit: mm)
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Figure 3. (a)~(c) The straight cone model is developed into a schematic diagram of plane fan, which is arranged one, two
and three respectively in order; (d) Transmittance curves of three models in 5 - 15 GHz
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Figure 4. Front view, top view and rear view of radome, (a) is
the model view of arrangement one; (b) is the model view of
arrangement two; (c) is the model view of arrangement three
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Figure 5. Electromagnetic wave scattering curves of three kinds of models at different frequencies in defect section, (a) is
the electromagnetic wave scattering curve at 7 GHz; (b) is the electromagnetic wave scattering curve at 10 GHz; (c) is the
electromagnetic wave scattering curve at 13 GHz
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Figure 6. Electromagnetic wave scattering curves of three kinds of models at different frequencies in the non-defective sec-
tion, (a) is the electromagnetic wave scattering curve at 7 GHz; (b) is the electromagnetic wave scattering curve at 10 GHz;
(c) is the electromagnetic wave scattering curve at 13 GHz
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