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Mechanical Properties of EPDM Gasket
after Long-Term Operations
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ABSTRACT

Gasket plays an important role on sealing of the polymer electrolyte membrane fuel cell (PEMFC)
stack. Stack requires gaskets in each cell to keep the hydrogen and air/oxygen within their respective regions.
The failure of the gasket creates the problems of fuel leakage, mixing, damage on parts and can be a direct
reason for the degrading the efficiency of fuel cell. The purpose of this paper researches on how mechanical
properties of EPDM gasket in PEMFC are changed after long-term operations. The EPDM (ethylene-
propylene-diene monomer) gaskets are obtained from the stack after long-term operations. DMA (dynamic
mechanical analysis) is conducted to access the change of mechanical properties of the EPDM gasket.
SEM/EDS (scanning electron microscope/energy dispersive spectroscopy) was used to show the surface
topography and chemical characterization on the sample surface.
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Table 1 Tan ¢ data for EPDM gasket in PEM fuel cell after
0, 350, 1000, 1500 and 2000 hrs running

Temperature Tand Tand Tand Tand Tand
©0) o (350 (1000 | (1500 | (2000
hours) | hours) | hours) | hours) | hours)

-20 0.1442 | 0.1470 | 0.1478 | 0.1432 | 0.1445
-10 0.1253 | 0.1227 | 0.1243 | 0.1209 | 0.1261
0 0.1265 | 0.1237 | 0.1213 | 0.1169 | 0.1232
10 0.1245 | 0.1299 | 0.1268 | 0.1214 | 0.1296
20 0.1206 | 0.1269 | 0.1242 | 0.1232 | 0.1221
30 0.1271 | 0.1280 | 0.1269 | 0.1203 | 0.1262
40 0.1326 | 0.1301 | 0.1343 | 0.1203 | 0.1308
50 0.1322 | 0.1311 | 0.1346 | 0.1228 | 0.1320
60 0.1273 | 0.1288 | 0.1303 | 0.1202 | 0.1288
70 0.1276 | 0.1254 | 0.1304 | 0.1185 | 0.1280
80 0.1232 | 0.1199 | 0.1278 | 0.1154 | 0.1242
90 0.1209 | 0.1173 | 0.1258 | 0.1149 | 0.1204
100 0.1176 | 0.1162 | 0.1230 | 0.1145 | 0.1129
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Fig. 10 Picture of EPDM gasket in PEMFC after 0 hours running

Fig. 12 Picture of EPDM gasket in PEMFC after 1000hours running
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