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Abstract @ Bipolar plate, which forms about 50% of the stack cost, is an
important core part with polymer electrolyte membrane in PEMFC. Bipolar plates
have been commonly fabricated from graphite material having high electrical
conductivity and corrosion resistance. Lately, many researchers have concentrated
their efforts on the development of metallic bipolar plate and stainless steel
has been considered as a potential material for metallic bipolar plate because
of its high strength, chemical stability, low gas permeability and applicability
to mass production. However, it has been reported that its inadequate corrosion
behavior under PEMFC environment lead to a deterioration of membrane by dissolved
metal ions and an increase in contact resistance by the growth of passive film,
therefore, its corrosion resistance as well as contact resistance must be improved
for bipolar plate application.

In this work, several types of coating were applied to 316L and their
electrical conductivity and corrosion resistance were evaluated in the simulated
PEMFC environment. Application of coating gave rise to low interfacial contact
resistances below 19 mQcm® under the compress force of 150 N/cm®. It also made
the corrosion potential to shift in the positive direction by 0.3V or above and
decreased the corrosion current from ca. 9 pA/ca to ca. 0.5 uA/em® in the mixed
solution of O0.1IN H»SO, and 2ppm HF. A coating layer under potentiostatic control
of 0.6V and 0.75Vse for 500 hours or longer showed some instabilities, however,
no significant change in coating layer were observed from Impedance data. In
addition, the corrosion current maintained less than 1 pA/cn® for most of time
for potentiostatic tests. It indicates that high electrical conductivity and
corrosion resistance can be obtained by application of coatings in the present
work.
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Fig. 3 Anodic polarization curves in simulated
cathode environment.
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Fig. 9 Coating capacitance vs. time
for C coated 316L at 0.75V (vs. SCE)
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