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Performance of a 1 KW PEMFC Stack Using the TiN-Coated
316 Stainless Steel Bipolar Plates

U. -S. Jeon, E. A Cho-', H Y. Ha-, 8. -A Hong-, and | -H. Oh-
sFuel Cell Research Center, Korea Institute of Science and Technology

ABSTRACT

A 12-cell PEMFC stack was fabricated using the TiN-coated 316 stainless steel bipolar
plates as substitute for the expensive and brittle graphite bipolar plates. Open cirtuit voltage
and the maximum power of the stack was 12.08 V and 1.197 kW (1995 A @ 6 V),
respectively. Volumetric and gravimetric power density of the stack was calculated to be 373
W/L and 168 W/kg, respectively. Performance of each cell was quite uniform initially while
degraded at a singnificantly different rate. During the 1,000 hr-operation at a constant load of
48 A, stack voltage decreased from 9.0 to 7.98 V at a degradation rate of 11 %/1,000 hr.
However, degradation rate of each cell was in the wide rage from 1.2 to 31 %/1,000 hr.
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Fig. 1. 12-cell short stack of 1 kW class using the
TiN coated plates.
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Fig. 2. i-V curves for 12-cell short stack ; active
electrode area = 240 cm2. Teell = 60 oC,
A2 = 1.5, AO2= 3, and P = latm.
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Table 1. Volumetric and gravimetric power densities of
the single cells fabricated using graphite and
TiN-coated 316 stainless steel bipolar plates.

(Header was not considered in the calculation.)
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Fig. 3. Voliage distribution of each cell at OCV, 9

Voand 72 V.
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Fig. 4. Voltage loss analysis of the unit cells in
the 12-cell stack.
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Fig. 5. Distribution of internal resistance in the
12-cell stack at OCV condition.
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Fig. 6. Performance of the 12-cell stack during
continuous operation.
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stack under the continuous operation at 48A.
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