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Study on Design and Performance of Microwave Absorbers of Carbon Nanotube
Composite Laminates

Jin-Bong Kim™, Chun-Gon Kim™

ABSTRACT

In this paper, we present an optimization method for the single Dallenbach-layer type microwave absorbers
composed of E-glass fabric/epoxy composite laminates. The composite prepreg containing carbon nanotubes
(CNT) was used to control the electrical property of the composites laminates. The design technology using the
genetic algorithm was used to get the optimal thicknesses of the laminates and the filler contents at various
center frequencies, for which the numerical model of the complex permittivity of the composite laminate was
incorporated. In the optimal design results, the content of CNT increased in proportion to the center frequency,
but, on the contrary, the thickness of the microwave absorbers decreased. The permittivity and reflection loss
are measured using vector network analyzer and 7 mm coaxial airline. The influence of the mismatches in
between measurement and prediction of the thickness and the complex permittivity caused the shift of the
center frequency, blunting of the peak at the center frequency and the reduction of the absorbing bandwidth.
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Cross sectional configurations of the composite laminate containing
2wt.% of CNTs. Most of CNTs are distributed in the resin
rich region [17].
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Fig. 3 Schematic drawing of the Dallenbach layer.
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Fig. 4 Complex pemmittivity of non-reflection versus thickness [mm]
multiplied by frequency [GHz]. The real and imaginary parts
of the permittivity are shown separately.
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Fig. 5 Cole-Cole plots composed of the complex permittivity of non-

reflection for Dallenbach layer absorbers and CNT-composites
at 3, 10 and 15 GHz. The thickness and filler concentration
of an absorber can be determined at each crossing point
between simulated permittivity of composites and that of the
Dallenbach layer.
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Fig. 6 Reflection losses of Dallenbach layers designed at the center
frequencies of 3, 10 and 15 GHz. The absorption bandwidth
is proportional to the center frequency.
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Fig. 8 Comparison between the simulation and the measurement of
complex permittivity of the composite containing 2.9 wt%
of CNTs.
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