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Magnetron sputtered CrN coatings for corrosion protection of metallic bipolar
plates in high-temperature polymeric fuel cells
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Bipolar plates are critical components in high-temperature polymeric fuel cells

(HT-PEMFC) because they have to provide mechanical support and electrical

conductivity into the stack. Stainless steel is the standard base material for

manufacturing bipolar plates, because of the relative low cost and the feasibility to be

stamped as foil to manufacture the bipolar plate with the complicated geometry of gas

channels. Nevertheless, its main drawback is the fair corrosion resistance under the

corrosive conditions encountered into the cell, with phosphoric acid media and

temperatures from 140 to 200 °C. The passive film formed on the surface increases the

interfacial contact resistance (ICR) and undergoes corrosion on the base material. A

way to solve this problem is to apply a corrosion resistant and electrically conductive

coating on the surface of the stainless steel.

Thiswork presents the optimization of CrN coatings deposited by unbalanced

magnetron sputtering as protective coatings on AISI 316L stainless steel bipolar plates.

This study includes the evaluation of CrN coatings with Cr interlayer, Cr/CrN multilayers

and the influence of the CrN coating thickness and the previous roughness of the

substrate on the corrosion resistance and the electrical resistance of the coated

stainless steel.

The corrosion resistance of the samples was tested in a specific corrosion test in a

solution of phosphoric acid 85 % at 150 °C, similar to the environment of a bipolar plate

in a HT-PEMFC. The interface contact resistance (ICR) was measured, before and

after the corrosion test, by means of a test configuration that simulates the positioning

of the bipolar plate in the HT-PEMFC stack, pressed between two carbon cloths.

Finally, a complete metallographic characterization of the coated samples has been

performed. The results are compared with the uncoated stainless steel and with a

conductive polymeric composite commercially available for this application.
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