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Abstract: In recent years, as an alternative material, stainless steels used for bipolar plate of polymer electrolyte
fuel cell (PEFC) are required to have high corrosion resistance and low cost. In this study, an improved corrosion
resistance of Ni—free SUS445 stainless steel by nitriding heat treatment has been reported, the SUS445-N stainless
steel. The SUS445-Ar stainless steel heat treated under argon atmosphere was for a comparison. The corrosion
behavior of the SUS445-N and SUS445-Ar stainless steels was investigated by electrochemical measurement in a
05 mol dm™ H,SO, solution. In addition, the X-ray diffraction (XRD), laser scanning microscopy (LSM) and glow
discharge optical emission spectroscopy (GDS) measurements were performed to study the structure, surface
morphology and surface component of the heat-treated stainless steels, respectively. The results show that the
structure and surface component of the stainless steels heat-treated under different atmospheres have an influence to
their corrosion resistance.

Key Words: Stainless steel, Corrosion behavior, Nitriding heat treatment, Bipolar plate, Polymer Electrolyte Fuel
Cell (PEFC)
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Fig. 1 Polarization curves of SUS445, SUS445-Ar, SUS445-
N, and SUS316 stainless steels in Ar-saturated 0.5 mol

dm 3 H,S0, electrolyte at room temperature.
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Fig. 2 XRD patterns of SUS445, SUS445-Ar and SUS445-N
stainless steels.
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Fig.3 LSM images of SUS445, SUS445-Ar and SUS445-
N stainless steels before and after polarization curve
measurements; SUS445 stainless steel (A) before (B)
after; SUS445-Ar stainless steel (C) before (D) after;
SUS445-N stainless steel (E) before (F) after.
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Fig.4 GDS depth profiles of SUS445, SUS445-Ar and
SUS445-N stainless steels.
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