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Evaluation of fiber-reinforced bipolar plate for PEM fuel cell
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Abstract : The bipolar plate is a major component of the PEM fuel cell stack. which takes a
large portion of stack cost. In this study. as alternative materials for bipolar plate of PEM
fuel cells, graphite composites were fabricated by compression molding. Graphite particles mixed
with epoxy resin were used as the main substance to provide electric conductivity. To achieve
desired electric properties, specimens made with different mixing ratio. processing pressure and
temperature were tested. To increase mechanical strength. one or two layers of woven carbon
fabric were added to the original graphite and resin composite. Thus, the composite material is
consisted of three phases: graphite particles. epoxy resin, and carbon fabric.

By increasing mixing ratic, fabricated pressure and process temperature, electric
conductivity was improved. The results of tensile test showed that the tensile strength of
two-phase graphite composite was about 5MPa, and that of three-phase composite was increased to
54MPa.
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Table 1 Properties of epoxy resin

Properties Epoxy resin (YD-128)

Density 1.17g/cc

Viscosity 11500-13500 cps at 25°C

Table 2 Properties of graphite particie
Properties Graphite particle (P-15)
Density

{(Ppparent bulk density) 0.9g/ort

Diameter 18.8um

Table 3 Properties of carbon fabric

Properties Carbon fabric (KN €123 EPC)
Thickness 160 um
Mass 200 + 15g/ M

Fig. 1 SEM pictures of graphite particles
{x 1000, x 3000)
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Fig. 2 Cross section of 3 phase composite
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Fig. 3 Resistance of specimens with various
manufacturing conditions
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Fig. 4 Dimensions of tensile specimen
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Table 4 Results of tensile stirength
Tensile strength
(MPa)

(a) No fabric

(b) 1-fabric

(c) 2-fabric

Fig. 5 Failure modes of specimens

3.2.2 ¥ HEY| £H
AnAA e 29 ofe Ao @
2 olsolnl, oful 29 A 2el E
AME Yewe Ewo 1

—_—

m
o
o

<

-

RUE

>

ot
P
do

N

=

B o
Lo
P i g
(2o

S
o,

!

o
4

on X,
BN 2L
it »
e ri
o

¥

32

]
Thu

>

die
o
™

=

il
b

4
AFeINE HeY

I

duddel Pelwos BEstua ¥ 4N S4S
A7kel g,

AzE A Hop 3 dPgeiel Fhes
= Agho] gado, HPLEEAL EE4E
Qrteh Ao BRI A olFelAN Aol 7
29 o AT

A 54e o) A AREE ZHY

A3 5Pa A=) @ 9 F 9Ydon, BE =
ol Wekg wopuy] Ak BARGE o Folad
=A% A% 5P A= 3 2L 4 gt o
24 BAQR] Aol Babalel Fuael 2 o

2 d7E 20059 % £ arE21AM ) RN A
*Jﬂﬁé I} A (BKM-2004-28C) 2} X|o g AFHIIL
o} olo] ZAL=EHTh,

References

[1] Mehta V, and Cooper J S, 2003. "Review and analysis of
PEN fuel cell design and manufacturing,” Journal of Power
Sources, Vol. 114, pp. 32-53.

[2] Kuan H -C. Ma C -C M, Chen K H, and Chen S -M, 2004.
"Preparation, electrical, mechanical and thermal
properties of composite bipolar plate for a fuel cell,”
Journal of Power Sources, Vol. 134, pp. 7-17.

[3) Heo S I, Yun J C, Jung € K, and Han K S, 2004.
"Fabrication and Characterization of graphite reinforced
conductive polvmer composites,” Proceeding of the KSCM
Spring annual Meeting, pp. 147-150.

{4] Yasmin A, and Daniel I M, 2004, "Mechanical and thermal
properties of graphite platelet/epoxy composites,”
Polvmer, Vol. 45, pp. 8211-8219.

[5] Krupa 1. Novak I. and Chodak I, 2004. "Electrically and
thermally conductive polvethvlene/graphite composites
and their mechanical properties,” Svnthetic Metals, Vol.
145, pp. 245-252.

- 557 -



