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Microstructure and Electromagnetic Characteristics of
MWNT-filled Plain-Weave Glass/Epoxy Composites

Sang-Eui Lee’, Ki-Yeon Park’, Won-Jun Lee’, Chun-Gon Kim™, Jae-Hung Han"

ABSTRACT

MWNT(multi-walled carbon nanotube)-filled plain-weave glass/epoxy composites were fabricated and
electromagnetic characteristics of the composites were investigated. The observation of the microstructures of the
composites revealed that MWNTs are mostly distributed in matrix rich region and the interface between glass
fiber yarns in warp and fill direction. The permittivity of the composites, measured in X-band (8.2-12.4 GHz)
frequency range, increased with weight fraction of MWNTs and remained almost constant with frequency. The
measured permittivity was used to investigate the reflection loss of radar absorbing structures (RAS) composed
of MWNT-filled composites according to thickness and a RAS were constructed with 10 dB absorbing
bandwidth 4.2 GHz and 3.3 mm in thickness.
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Fig. 1 Transmission electron microscopy of used MWNT.
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Fig. 2 Energy dispersive spectroscopy of used MWNT.

Table 1 Denotation of glass/epoxy plain-weave composites

Denotation MWNTO0.0 MWNT0.4 MWNTO0.7 MWNT1.0

MWNT Content (Wt%)| 0.0 04 0.7 1.0

Denotation MWNT1.3 MWNT1.6 MWNT3.0 MWNT5.0

MWNT content (wt%) 13 16 3.0 5.0

| Blass fiber
(fill dir.)

Glass fiber
(warp dir.)

Glass fiber
(fill dir.)

(c) MWNTSs between glass fibers

Fig. 4 Zoomed SEM image of MWNTL.0.

Fig. 5 SEM image of MWNT3.0.
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Fig. 6 Relative permittivity of MWNT-added composites.
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Fig. 9 Reflection loss of MWNT-added composites at 10.3 GHz.

Table 2 A4 matching thickness of composites

Denotation MWNT0.0  MWNT0.4  MWNTO.7

M4 377 (mm) 3.55 3.12 2.67
Denotation MWNTL.0 MWNTL3  MWNTL6

M4 54 (mm) 2.31 2.03 1.69
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Fig. 10 Reflection loss of MWNTO0.4 (1.9mm) + MWNTL.6 (1.4mm).
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