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ABSTRACT

The object of this study is to design the Radar Absorbing Structures (RAS) having sandwich structures in
the X-band (8.2~12.4GHz) frequencies. Glass fabric/epoxy composites containing conductive carbon blacks
and carbon fabric/epoxy composites were used for the face sheets. Polyurethane (PU) foams containing multi-
walled carbon nanotube (MWNT) were used for the core. Their permittivities in the X-band were measured
using the transmission line technique. The reflection loss characteristics for multi-layered sandwich structures
were calculated using the theory of transmission and reflection in a multi-layered medium. Three kinds of
specimens were fabricated and their reflection losses in the X-band were measured using the free space
technique. Experimental results were in good agreements with simulated ones in 10 dB absorbing bandwidth.
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Fig. 1 Sandwich construction with composite face
sheets and foam core.
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Fig. 3 Real part of permittivity vs. frequency for carbon

black content.
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carbon black content.

4

—&— Foam A_Real
—e— Foam B_Real
—A— Foam C_Real

-0 - Foam A_lmaginary
—O— Foam B_Imaginary
—&-- Foam C_Imaginary

AAMAAAAAAAAAAASAALASA AL AAMALAZS ARA

AAAALA

~
T

Permittivity (c)

0 rHBBBBBEQBBBEEBBBBBBBBBBBBBBBQBBBEBBB88898888838851

L 1 I 1

12 124

8.2 g 10 "
Frequency [GHz]

Fig. 5 Permittivity vs. frequency for PU foams.
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Table 1 Absorbing bandwidth and matching thickness

of sandwich structures.
10dB bandwidth Matching
[GHz] thickness[mm]
Case 1 1.4 (9.7~11.1) 12.9
Case 2 1.2 (9.6~10.8) 12.5
Case 3 3 (8.7~11.7) 9.9
[:> means TEM wave. [Unit : mm }
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Fig. 6 Layer sequence and thickness of simulation models.
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Fig. 7 Free space technique system.
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Fig. 8 Reflection loss of Case 1 vs. frequency for
simulation and experiment.
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Fig. 9 Reflection loss of Case 2 vs. frequency for
simulation and experiment.

2 124

)

=

@

3 ]

I3

g f

E /

& 4 . \\-' Case 3
—a— Simulation
—e— Experiment

50 : : T i
8.2 9 10 n 12 124

Frequency [GHz]
Fig. 10 Reflection loss of Case 3 vs. frequency for
simulation and experiment.
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