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Comparison of Corrosion Behavior of CrN Coated SUS316L
with Different Layer Structure for Polymer Electrode Membrane
Fuel Cell Bipolar Plate
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Abstract Chromium nitride (CrN) samples with two different layer structures (multilayer and single layer) were coated on
bipolar plates of polymer electrolyte membrane fuel cells (PEMFC) using the reactive sputtering method. The effects with
respect to layer structure on corrosion resistance and overall cell performance were investigated. A continuous and thin
chromium nitride layer (Cry4g Nos) was formed on the surface of the SUS 316L when the nitrogen flow rate was 10 sccm.
The electrochemical stability of the coated layers was examined using the potentiodynamic and potentiostatic methods in the
simulated corrosive circumstances of the PEMFC under 80°C. Interfacial contact resistance (ICR) between the CrN coated
sample and the gas diffusion layer was measured by using Wang’s method. A single cell performance test was also conducted.
The test results showed that CrN coated SUS316L with multilayer structure had excellent corrosion resistance compared to
single layer structures and single cell performance results with 25 cm” in effective area also showed the same tendency. The
difference of the electrochemical properties between the single and multilayer samples was attributed to the Cr interlayer layer,
which improved the corrosion resistance. Because the coating layer was damaged by pinholes, the Cr layer prevented the
penetration of corrosive media into the substrate. Therefore, the CrN with a multilayer structure is an effective coating method
to increase the corrosion resistance and to decrease the ICR for metallic bipolar plates in PEMFC.

Key words polymer electrode membrane fuel cell, bipolar plate, CrN, multi-layer, single-layer.
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Fig. 2. SEM images of sputtered CrN film consisted of (a) CrN

(single layer structure) and (b) CrN/Cr (multi-layer structure). And

(c) XRD patterns of single CrN layer and muti-CrN/Cr layer.
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