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Reduction of Startup Time Using Glass Fiber Reinforced Plastic End Plates for
High Temperature Proton Exchange Membrane Fuel Cell
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aL Ay 98 Agrt w2 AF st
EEAE AFESITE AR A B3A SeA A" Fx
Eoll 7V wol AgE= e AR A3t 53FA (Glass
Fiber Reinforced Plastic, GFRP), B4 A1 3} 34 Sl
A, A7) A=Al gl GFRP & HF AEE A4G3

2 AF A3t S3AE RAAZR H4 7285 AFE
AREEFTH (KN 418, KPI Co., Ltd). 71X AE2E 94314
A (thermosetting resin)Ql T & Al A FA] F=AE AL}
t} (YPDN-631, Kukdo chemical Co., Ltd.).

GFRP ©] 7| A4 EAS 57483t7] 91814 ASTM 124l
2 AFES s A 54, 58 54, 949%
A, HlY, 94154 55 435Ut w23 12 A
Ao AsE dotrr] $13+e 160°C A9 IH, w3 &
AE FAsleH, o] ES 2EHJIYA~ 29 316 o &
A3 vl skttt (Table 1).

201

Hydrogen

Bipolar plate

End plate

Fig. 1 Schematic view of PEM fuel cell

Table 1 Material properties of stainless steel 316 and GFRP
composite

Unit

Stainless _ Glass-
steel fiber/epoxy

316 23°C 160°C

Tensile GPa 193 | 15.74 11.26
Modulus
Flexural GPa - 15.15 10.99
Poisson's ratio - 0.25 0.08079
Tensile, yield MPa 250 -
Strength | Tensile MPa 565 | 3258 | 2281
ultimate
Flexural, yield MPa - 299 208.8
Density kg/m?® 8000 1622
X, 'Y direction 8.501
CTE pm/m-K 16.2
Z direction 5.272
Thermal conductivity W/m-K 16.3 0.4282
Specific heat kJ/kg-K 0.5 0.5682
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Table 2 Analysis results

R A
Startup time [min] 70.8 47.7
Equivalent stress [MPa] 5.83 116
Out-of-plane [um] 4.47 9.10

Fig. 3 Fabricated GFRP end plates
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Zolut ¥hgS ws ot ok mEkA ¥, ds 9
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Az Fol AYHAT. HEdAE= FAH (hand lay-up) o2
Ao & ZF AW (vacuum bag molding)S AFE3te] H
stA Z T A¥E GFRP 2 Ad, =d¥ T A 7HE
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AZE GFRP A= ZE o] Egt 71F9] AEHdg s ~€
de ZHOESE 77t x£¥ete] 7MY, 7ls Albs BlaLst
Ak WEF A = Zhzhe] Ale] 9jAg A
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Fig. 4 Internal temperature as a function of heating time
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Fig. 5 Voltage distribution (current density 0.2 A/lcm?)
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