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Electrical and electrochemical properties of plasma-nitrided austenitic stainless
steels
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Austenitic stainless steels provide excellent electrochemical properties in corrosive

environments due to the capability of forming dense passive oxide layer. The

electrical conductivity of oxide films, however, is relatively poor, so that the interfacial

contact resistance (ICR) is greatly increased. This might be disadvantageous in

applications like fuel cells where the electrical resistance is accumulated by the

arrangement of metallic bipolar plates in stacks.

A possible solution for minimizing the ICR and improving the corrosion resistance may

be provided by plasma nitriding. Using a defined nitrogen atmosphere and by

choosing appropriate plasma and other relevant process parameters the formation of

new phases is possible. Within the expanded austenite, well known as a single phase

S the chromium is also capable of forming a modified protective layer. In addition, the

produced thin films show excellent electrical conductivities.

Besides ‘classical’ processing in hot-wall chamber equipment new innovative

technologies are emerging with a high potential for strip processes due to their

effective treatment. The so called ‘strip hollow cathode plasma nitriding’ is capable to

accomplish quite short processes to generate sufficiently thick nitrided layers within

seconds.

Although both nitriding processes are generating similar results concerning the

characterization of the modified surface, the electrical and electrochemical properties

are found to vary in some aspects.

The presentation will give an overview of the specific process parameter of both

plasma nitriding techniques and the related properties of the modified surfaces.
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