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Design and manufacture of polymer based composite coatings with the aim
of reducing radar cross section

Masoomeh Rahimi Pishbijari, Jafar Eskandari Jam’, Mohsen Heydari Beni

1- Mechanical Engineering, Malek Ashtar University of Technology, Tehran, Iran.

*P.0.B. 13877-63681, Tehran, Iran, eskandari@mut.ac.ir.

Keywords

Abstract

Radar Cross Section (RCS)
Absorption Rate

Radar Adsorbents
Composite

Test Design

Radar cross-sectional area is the degree to which an object can be identified by the radar. The higher this
value, the more visible the object is to the radar. Basic methods of radar cross-section reduction in
composite components have been through three modifications in segment geometry, the use of adsorbents
and the layering of composites. In this study, the fabrication and investigation of polymeric base
composite with the aim of reducing the radar cross section is investigated. For this purpose, glass
reinforced epoxy resin (GFRP) composites were first fabricated by vacuum penetration process, followed
by epoxy coating with aluminum, alumina and iron oxide additives in 1, 3 and 5% volumetric samples.
Finally, their absorption at 8.5, 9.5, 10.5 and 11.5 GHz frequencies were investigated under the X-band
VNA test. In order to save the number of experiments and to select the optimal sample, the design of the
experiment was performed by surface response procedure. The results showed that the highest adsorption
in aluminum composite (5%) was due to higher conductivity and the lowest adsorption on aluminum
composite (1%) was due to low conductivity. In all samples, the adsorption rate increased with increasing
additive percentage.
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Table 4 Analysis of results using expert design software and optimal
sample extraction

Additive Al
Additive pct. 4.871
Absorption8.5 2.854
Absorption9.5 1.852
Absorption10.5 1.375
Absorption11.5 0.671
Desirability 0.963

! Coat

2 AI203

3 Fe203

4 VNA, Vector Network Analyzer
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Fig. 6 The rate of absorption of the waves by the additives at a
frequency of 8.5 GHz with one percent additive

aop i b 58S 8.5 Ll o e gogidl g glyel iz (e 6 JSB

0938
One Factor
3
Al
[
25— ‘_\
o
ke
; A\ Fe)0,
Ll »
s 7 \ /
B Z
§ N ALLO; //
< () :
15 3 —
:
T T
1 2 3
3% A: Additive (Type)

Fig. 7 The rate of absorption of the waves by the additives at a
frequency of 8.5 GHz with three percent additives
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Fig. 12 The rate of absorption of the waves by the additives at a

frequency of 9.5 GHz with one percent additive
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Fig. 13 The rate of absorption of the waves by the additives at a

frequency of 9.5 GHz with three percent additives
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Fig. 9 Aluminum absorption rate at 8.5 GHz with different
percentages
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Fig. 10 Alumina absorption rate at 8.5 GHz with different percentages
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Fig. 11 Iron oxide uptake at 8.5 GHz with different percentages
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Fig. 17 Iron oxide uptake at 9.5 GHz with different percentages
alisee glads o b 5,085 9.5 Lils 8 0 el sST Gds ol 17 S

Absorption-10.5 (dB)

One Factor

14
Al
12 ®
1— A
N
Fe, 0,
08 | ™, 203
\ -
N, V4
06 —| \ //'
\ s
04 A " AlLO; pd
- ® e
0.2
T T
1 2 3
1% A: Additive (Type)

Fig. 18 The rate of absorption of the waves by the additives at a
frequency of 10.5 GHz with one percent additive
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Fig. 19 The rate of absorption of the waves by the additives at a
frequency of 10.5 GHz with three percent additives
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Fig. 15 Aluminum absorption rate at 9.5 GHz with different

percentages
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Fig. 16 Alumina absorption rate at 9.5 GHz with different percentages
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Fig. 22 Alumina absorption rate at 10.5 GHz with different percentages
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Fig. 23 Iron oxide uptake at 10.5 GHz with different percentages
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Table 7 Compare the results of the proposed sample with the software
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Fig. 20 The rate of absorption of the waves by the additives at a
frequency of 10.5 GHz with 5% additives
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Fig. 21 Aluminum absorption rate at 10.5 GHz with different
percentages
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