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ABSTRACT: The effect of carbon fiber orientation on the electrical conductivity of epoxy/
carbon fiber composites has been investigated. It was found that the unidirectional (0/0)
epoxy/carbon composite has higher longitudinal AC conductivity, the electric vector paralle]
to the fiber axis, than multidirectional epoxy/carbon fiber composites due to the increase of
conducting carbon fiber channels. In case of transverse AC conductivity, the electrical vector
is perpendicular to the fiber axis, the opposite tendency was observed. High modulus carbon
fiber which has more graphitic crystallites parallel to the fiber axis showed better electrical
conductivity. Adding the conductive fillers on the prepreg also enhanced both longitudinal
and transverse AC conductivity.

Keywords: electrical conductivity, epoxy/carbon fiber composite, fzber orientation, conductive
fillers, EMI shielding.
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Figure 1. Schematic of prepreg lay up method.
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Figure 2. Schematics of (a) autoclave and (b) prepreg
consolidation schedule.
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Figure3. The electrical conductivity of epoxy/
chopped T-300 carbon fiber composites.
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Figure 4. The effect of carbon fiber orientation on
electrical conductivity of epoxy/T-300 carbon fiber
composites. (a) longitudinal electrical conductivity and
(b) transverse electrical conductivity.
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Figure 5. The effect of carbon fiber orientation on
electrical conductivity of epoxy/T-700 carbon fiber
composites. (a) longitudinal electrical conductivity and
(b) transverse electrical conductivity.
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Figure 6. The effect of conductive carbon black on
electrical conductivity of 0/0 epoxy/T-300 carbon
fiber composites.
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Figure 7. The effect of silver powder on electrical
conductivity of 0/0 epoxy/T-300 carbon fiber compos-
ites.
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Table 1. Shielding Effectiveness of Epoxy/Car-
bon Fiber Composites

carbon fiber E. M. field configuration SE factor (dB)
chopped ' random(60 vol%) 67.54
T-300 L to fiber random(70 vol%) 63.03
random(80 vol%) 56.32
0/0 7321
// to fiber 0/90 7241
0/45/90 7197
T-300 0/0 60.78
1 to fiber 0/90 61.74
0/45/90 61.77
0/0 74.47
// to fiber 0/90 72.63
0/45/90 71.44
T-700 0/0 54,58
1 to fiber 0/90 58.05
0/45/90 62.67
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