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Corrosion resistance of nitrided austenitic stainless steel 
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Plasma nitriding has been successfully applied to improve the mechanical and

tribological properties of stainless steel. This makes it a well-established method of

treatment as wear protection, for example in chemical, pharmaceutical and food

industries. The use of plasma nitrided austenitic stainless steel is, however, limited

whenever high hardness and high wear resistance in addition to corrosion resistance is

required. At low plasma nitriding temperatures a preservation of corrosion resistance

can be achieved.

The influence of nitriding parameters like treatment temperature, treatment time, pulse

ratio and ratio of gas mixture on hardness and corrosion resistance of austenitic

stainless steel was analysed. It will be shown that elevated hardness can be combined

with excellent corrosion properties. Corrosion behaviours of the nitrided samples were

evaluated by potentiodynamic polarization tests. The electrolyte used was aerated    

0.1 N H

2

SO
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 + 2 ppm HF to simulate the LT-PEM fuel cell environment. Plasma

nitriding at lower performance produced a higher hardness with maintaining the

corrosion resistance. The hardness depth profiles of the samples nitrided at various

parameters were examined. The nitrogen depth profiles were obtained from glow

discharge optical spectroscopy (GDOS). The microstructure and phase composition of

the layers were investigated using light microscopy and X-ray diffraction.

It is concluded that the industrial application of austenitic stainless steel can be

extended by appropriate surface treatment. The enhancement of corrosion resistance

will bring significant benefits, for example by the manufacture of bipolar plates

compared to graphite plates. In addition, wear protection in combination with corrosion

resistance of stainless steel remains a major aim in the field of plasma nitriding.
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