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Design and Fabrication of Semi-cylindrical Radar Absorbing Structure using
Fiber-reinforced Composites

Hong-Kyu Jang', Jae-Hwan Shin", Chun-Gon Kim ", Sang-Hun Shin", and Jin-Bong Kim™

ABSTRACT

The stealth technology can increase the survivability of aircrafts or warships and enhance the capability of
mission completion in hostile territory. The purpose of this paper is to present the low observable structure with
curved surfaces made by fiber-reinforced composites and to show the possibility of developing omnidirectional
stealth platforms for military applications. In this study, we developed a radar absorbing structures(RAS) based on a
circuit analog absorber to reduce the radar cross section(RCS) of an object with curved surfaces. Firstly, the RAS
with a periodic square patterned conducting polymer layer was designed and simulated using a commercial 3-D
electromagnetic field analysis program. Secondly, the designed semi-cylindrical structure with low RCS was
fabricated using fiber-reinforced composites and conducting polymer. To make the periodic pattern layer, acts as
resistive sheet, the intrinsic conducting polymer paste containing PEDOT with a polyurethane binder was used.
Finally, the radar cross section was measured to evaluate the radar absorbing performances of the fabricated RAS by
the compact range facility in POSTECH.
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Fig. 1 Circuit analog absorber and equivalent circuit.
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Fig. 2 Detailed design of flat plate RAS.

Table 1 Design parameters and properties

Parameters & Properties

Glass fiber/Epoxy e =43/7¢ =003

Carbon fiber/Epoxy o = 60000 S/m

Substrate Thickness 2.7 mm

Ground Thickness 0.5 mm

Conducting Polymer o = 1300 8/m
CP Thickness 8 um

Reflection loss (dB)

Frequency (GHz)
Fig, 3 RL simulation result of flat plate RAS,
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Fig. 4 RCS simulation result of flat plate RAS. Fig. 6 RCS simulation result of semi-cylindrical RAS.
Table 2 Simulation result of RCS in X-band AAE BIYEE RASS Axlal F4 AL Hiksr) ¢
- &N A olt] viAlH A FAAL. A0 ol Fi ol &
Frequency GEraphlte Flal; :éate Absorption A gloje] ¥RAMAA SjAS S=askglct. §) Fig. 69 34
= Sp:g . Zito] w2 HAHRASE Fid F3h4<l 10 GHzolA 2
. St . Sm o N .
$GHZ | (1 m) (1.5 m) 86.2 % & A7)0 FAL e vEeAel vus) A B Fuks
11.3 dBsm 227 dBsm ol 10 GHzollA] -2.9 dBsmofl4] -20.8 dBsm2& RCS7} et
9 GHz (13.49 ) (0.54 2) 96.0 % L ) N o .
: 54 m 98.4 % FhEE IS Bk EgE Table 3& Hwl
10 GHz | LIPS LB ong v X-bandol| Al RCS7h #2412 GHzo| H87.7 % #asti, o)
1 GH 13.1 dBsm  -3.0 dBsm 975 o, 10 GHzoll A 98.4 % ZHAEl= Aig Heloh
z 2 2 . 0
(2042 m) (0.50 m") Z2EHor 4 ZAzd] mad AA" A F271E%
2GHz | Giosel (oAl % HE 22 2 WUl dAm Feyze =22 R
oA YAFtE Hloln AEE mdAes F4slel,
N 2589 dold wAAE F2AAE 2l I 5 Qdck
2.3 HHIS8 RASS M7 L a4 -
Au|erz] BAL e uiIEdle] AHxlul FHpRE A4 Table 3 Simulation result of RCS in X-band
a7) §jeiA 2239 Mg Fa Ak F4 Aol HE5E N
- Frequency Graphite Radar Absorption
Ay 1A% dEE WY o] HEkL, AR 3D Epoxy Absorber Sorp
A7 a4 ZRIYCST-MWS)E ol §ste] &4 458 8 Gil 28 dBsm  -12.4 dBsm $9.0 %
z 2 2 B
@7tk 4" WEEE RASO] 27l £o] 210 mmo] ©52m) (006 m) '
A go] 170 mmoH, FAle] FAE HAES AQst 2.7 9 Giz 24 dBsm  -17.0 dBsm 965 %
mmz 27 Hoich. £ @9 F71449] 271 4 mm x 4 8 ) 002m)
mmo]x &z} Ate] 7+Ao] 2 mm=, 7|el AA|3F RASS] A -1.2 dBsm  -10.3 dBsm o
] ) T 12 GHz (0.76 mz) (0.09 mz) 87.7 %
A g4 4 AA PES Fig 59 Table 32 Fugch i .
3.

210 mm

Fig. 5 Detailed design of semi-cylindrical RAS.
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Table 4 Measurement result of RCS in X-band
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