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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 /¢ =003
Carbon fiber/Epoxy 0 = 60000 S/m
Substrate Thickness 2.7 mm
Ground Thickness 0.5 mm
Conducting Polymer 0 = 1300 S/m

CP Thickness 8 /m

10

‘

e

Reflection loss (dB)

.40 i i i i i i i i i
0 2 4 6 8 10 12 14 16 18 20

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.
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Fig. 5 Detailed design of semi-cylindrical RAS.
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Fig. 7 Experimental result of thickness per ply.

Fig. 8 Manufacturing process of composites structure.

Viscosity : 5000 cps. D solvent + amorphous

particles

PEDOT

Binder (polyurethane)

= | | | |
Patterned PVC mask

Paste : 50 ym iy

I< 50 nm

Cure condition :
| +130 °C, 30 min.

Coating : 2 ym

e e

Fig. 9 Printing process of periodic pattem layer.
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Fig. 10 Configuration of semi-cylindrical RAS.
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Fig. 12 RCS measurement of semi-cylindrical RAS.

Table 4 Measurement result of RCS in X-band
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