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Interest in polymer electrolyte fuel cell is growing to replace fossil fuels. In particular, in order to reduce
the cost and volume of the fuel cell, research on a metallic bipolar plate is being actively conducted. In this
research, investigated the effects of temperature and chloride concentration on the electrochemical char-
acteristics and damage behavior of 316L stainless steel in an accelerated solution simulating the cathodic
operating condition of PEMFC(Polymer electrolyte membrane fuel cell). As a result of the experiments,
the corrosion current density, damage size, and surface roughness increased as the temperature and chlo-
ride concentration increased. In particular, the temperature had a significant effect on the stability of the
oxide film of 316L stainless steel. In addition, it was described that the growth of the pit was affected by
the chloride concentration rather than the temperature. As a result of calculating the corrosion tendency to
compare the pitting corrosion rate and the uniform corrosion rate, the uniform corrosion tendency became
larger as the temperature increased. And the effects of chloride concentration on corrosion tendency was

different according to temperature.

Keywords: PEMFC, Metallic bipolar plate, 316L stainless steel
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EFFECTS OF TEMPERATURE AND CHLORIDE CONCENTRATION ON ELECTROCHEMICAL CHARACTERISTICS AND DAMAGE
BEHAVIOR OF 316L STAINLESS STEEL FOR PEMFC METALLIC BIPOLAR PLATE
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Ni Cr Mo C Si Mn P S Cu N Fe
10.19 16.7 2.03 0.023 0.60 1.05 0.034 0.0028 0.282 0.012 Bal.
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Fig. 1. Potentiodynamic polarization curves of 316L stainless steel in accelerating solution
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:101/—\-} ‘1}"_\"}6]—'51:}— _ MAX - pitting damage depth 3)

(Corriosion rate,;) Time
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Fig. 7. Analysis of depth histogram after potentiodynamic polarization experiment for 316L stainless steel in accelerating
solution
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