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Fabrication of Radar Absorbing Shells Made of Hybrid Composites and Evaluation of
Radar Cross Section

Woo-Kyun Jung’, Sung-Hoon Ahn®, Bierng-Chearl Ahn™, Seoung-Bae Park~ and Myung-Shik Won™

ABSTRACT

The avoidance of enemy's radar detection is very important issue in the modern electronic weapon system.
Researchers have studied to minimize reflected signals of radar. In this research, two types of radar absorbing
structure (RAS), “C”-type shell and “U”-type shell, were fabricated using fiber-reinforced composite materials
and their radar cross section (RCS) were evaluated. The absorption layer was composed of glass fiber reinforced
epoxy and nano size carbon-black, and the reflection layer was fabricated with carbon fiber reinforced epoxy.
During their manufacturing process, undesired thermal deformation (so called spring-back) was observed. In order
to reduce spring-back, the bending angle of mold was controlled by a series of experiments. The spring-back of
parts fabricated by using compensated mold was predicted by finite element analysis (ANSYS). The RCS of
RAS shells were measured by compact range and predicted by physical optics method. The measured RCS data
was well matched with the predicted data.
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Fig. 2 Dimensions of RAS shells(mm).
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Fig. 3 Mold geometry and lay-up of RAS shells(mm).
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Fig. 4 Cure cycle used in fabrication of RAS shells.
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Fig. 5 Definition of spring-back angle of parts (&k).
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Fig. 6 Definition of bending angle of molds (&w).

Table 1 Mechanical and thermal properties used in ANSYS analysis

Elastic Poisson's CTE of x | CTE of y
Material Modulus ratio dir. dir.
(x direction) | (x direction) (o) ()
G/':;ZSB 20.8 GPa 0.270 8.55¢-6 8.39%-6
Za")r::; 25.7 GPa 0.351 15466 | -1.54e-6
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Fig. 7 Test setup for measurement of RCS.

Table 2 Electromagnetic properties of RAS materials used in prediction
of RCS

Real Imaginary
Material Frequency permittivity | permittivity Loss tangent
(GHz) N ()

() ")
Glass/CB/epoxy 10 6.9 - 0
Carbon/epoxy 10 25 26.6 1.08
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Fig. 8 Spring-back compensated RAS shells.
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Fig. 9 Analysis result by ANSYS : bending angle of mold at zero spring-
k.
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