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ABSTRACT

This paper presents an experimental study on the enhancement of electromagnetic shielding (EMI) properties
of glass fiber, carbon fiber, and glass-carbon fiber composites by adding layers of multi-walled carbon
nanotubes (MWCNTS). In the case of glass-fiber composites, spraying 0.1~0.2 g of MWCNT over a fiber area
of 200 mm X 200 mm (1.8~3.6 pm in thickness) resulted in significant improvement in EMI shielding
effectiveness (SE). Also, when applying multiple MWCNT layers, it was more effective to place the layers
concentrated near the center of the composite rather than spreading them out. On the contrary, inherently
conductive carbon fiber and glass-carbon fiber composites did not show appreciable improvement with the
addition of MWCNT layers. In order to maximize the effectiveness of carbon nanomaterials as EMI shielding
fillers, it is imperative to understand the effect of these materials on various EMI shielding mechanisms and
their interactions.
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Multiscale hybrid composite configurations: (a) fiber textile
infused with carbon nanomaterial-resin mixture; (b) fiber textile
spray coated with carbon nanomaterials prior to neat resin
infusion(Black dots represent fiber cross-sections and entangled
networks represent carbon nanomaterials).
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Fig. 4 Various configurations of multiscale hybrid composites.
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Fig. 5 Photograph of selected composite panels.
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(b) Glass-fiber-based composite panels
Fig. 6 Electrical conductivities of composite panels.
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Fig. 7 Optical microscopic images of hybrid composites.
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Fig. 8 SEM images of MWCNT coated glass fiber textile.
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Fig. 9 Attenuation for carbon-fiber-based composites.
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Fig. 10 Attenuation for heterogeneous-fiber-based composites.
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Fig. 11 Attenuation for glass-fiber-based composites.
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