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TCorresponding author :
hongkil@woosuk.ac.kr Abstract >> Epoxy/carbon composite was used to prepare a bipolar plate for poly-

_ mer electrolyte membrane fuel cell (PEMFC). Phenol novolac-type epoxy and di-
Ez\fieszzd iigﬁ:’y’?;;gm glycidyl ether of bisphenol A (DGEBA)-type epoxy mixture was used as a matrix
Accepted 28 February, 2020 and graphite powder, carbon fiber (CF) and graphite fiber (GF) were used as car-

bon materials. In order to improve the mechanical properties of the bipolar plate,
surface-modified CF was incorporated into the epoxy/carbon composite. To de-
termine the cure temperature of the epoxy mixture, differential scanning calo-
rimetry (DSC) analysis was performed and the data were introduced to Kissinger
equation in order to get reaction activation energy and pre-exponential factor.
Tensile and flexural strength was obtained by using universal testing machine
(UTM). The surface morphology of the fractured specimen and the interfacial
morphology between epoxy matrix and CF or GF were observed by a scanning
electron microscopy (SEM).
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Fig. 1.DSC curves for phenol novolac-type epoxy (8.0 g)/

DGEBA-type epoxy (2.0 g)/curing agent (12.4 g)/catalyst (0.1 g)
system at various curves
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Table 1. Cure kinetic parameters for Fig. 1

q(K/min)  Tp(K) UTpx10° (K -In (¢/TF)
5 456.27 2.19 10.64
10 468.18 2.14 10.00
15 47532 2.10 9.62
20 485.57 2.06 9.37
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Fig. 2. Kissinger plot of 1/TP vs. —In(q/TP2) for phenol novo-
lac-type epoxy (8.0 g)/DGEBA-type epoxy (2.0 g)/curing agent
(12.4 g)/catalyst (0.1 g) system
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Fig. 6. SEM photos for the pulled-out CF surface from the frac-
tured surface in E25-GP70-CF5 : (a) unmodified CF and (b) ep-
oxy silane-modified CF
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