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Study on Mechanical and Electrical Properties of Expanded Graphite/Carbon fiber
hybrid Conductive Polymer Composites

Kyung-Seok Oh', Seong-I1 Heo', Jin-Chul Yun', Kyung-Seop Han ™

ABSTRACT

Expanded graphite/carbon fiber hybrid conductive polymer composites were fabricated by the preform
molding technique. The conductive fillers were mechanically mixed with a phenol resin to provide an electrical
property to composites. The conductive filler loading was fixed at 60wt% to accomplish a high electrical
conductivity. Expanded graphites were excellent in forming a conductive networking by direct contacts between
them while it was hard to get the high flexural strength over 40MPa with using only expanded graphite and
phenol resin. In this study, carbon fibers were added in composites to compensate the weakened flexural
strength. The effect of carbon fibers on the mechanical and electrical properties was examined according to the
weight ratio of carbon fiber. As the carbon fiber ratio increased, the flexural strength increased until the carbon
fiber ratio of 24wt.%, and then decreased afterward. The electrical conductivity gradually decreased as the
increase of the carbon fiber ratio. This was attributed to the non-conducting regions generated among the
carbon fibers and the reduction of the direct contact areas between expanded graphites.
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(a) Expanded Graphite (b) Carbon Fiber

Fig. 1 Shape of Conductive Fillers.
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(b) Carbon Fiber Ratio of 36wt.%

Fig. 2 SEM Image of Polished Side Surface.

Table 2 Weight Composition of Materials.

No. EG Carbon fiber Resin
(wt.%) (wt.%) (wt.%)
EG54-F06 54 6 40
EG48-F12 48 12 40
EG42-F18 42 18 40
EG36-F24 36 24 40
EG30-F30 30 30 40
EG24-F36 24 36 40
EG18-F42 18 42 40
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Fig. 3 Measured and Relative Density According to Carbon Fiber Ratio.
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Fig. 4 Flexural Strength and Modulus According to Carbon Fiber Ratio.

K200 100

(b) Remained Hole

Fig. 5 SEM Image of Broken Side Surface.
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Fig. 6 Electrical Conductivity According to Carbon Fiber Ratio.
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