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ABSTRACT: The effect of environmental conditions on the electrical conductivity of epoxy/
carbon fiber composites has been investigated. It was shown: that mass uptake due to the
water diffusion to epoxy/carbon composites increased as a function of water diffusion time.
As a result, the electrical conductivity of epoxy/carbon fiber composite decreased due to the
debonding between epoxy matrix and carbon fiber. It was found that epoxy/carbon fiber com-
posite with multi-directional carbon fiber lay up has higher conductivity drop due to the in-
crease of capillary diffusion between epoxy and carbon fiber. Epoxy/carbon fiber composites
used at high temperature showed low electrical conductivity due to the thermal expansion of
matrix materials. This phenomena is more pronounced in composites used in repeated heating
and oooling conditions. In addition, it was found that this phenomena could be minimized by
adding conductive additives to composites.

Keywords: electrical conductivity, epoxy/carbon fiber composite, environmental condition, fiber
orientation.
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Figure 1. Mass uptake per mass of epoxy/carbon
composite by water diffusion at 50 C.
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Figure 2. Electrical conductivity of various epoxy/
carbon fiber composites as a function of diffusion time.
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Figure 3. Mass uptake per mass of epoxy/carbon

composites with conductive fillers by water diffusion
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Figure 4. Electrical conductivity of various epoxy/
carbon fiber composites with conductive fillers as a
function of diffusion time.
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Figure 5. Environmental temperature dependency of
conductivity for epoxy/carbon fiber composites (0/90).
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