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Austenitic stainless steel comes with a corrosion-resistant protective film, a so-called

passive layer. Thus, austenitic stainless steel can be applied in many fields of

application, e.g. chemical, pharmaceutical and food industries, where other metals are

not as resistant to corrosive attack. The passivation is effected through chemical or

electrochemical processes, in which the metal exchanges from an active to a passive

potential region. Chrome as an additional alloying element is essentially conducive to

the passivation behavior of stainless steel, because the formation of the passive layer

is encouraged by the high affinity of chrome to oxygen. However, this chrome-oxide

layer exhibits a poor electrical conductivity. Previous investigations show, that passive

layers, which are renewed after plasma nitriding treatment reach much higher

electrical conductivity and a low interfacial contact resistance. This phenomenon

makes nitrided austenitic stainless steel also attractive for the manufacture of bipolar

plates in fuel cells.

In the present study X-ray photoelectron spectroscopy (XPS) was used to investigate

the formation and the composition of the passive layer of nitrided and for comparison,

oxinitrided AISI 304 austenitic stainless steel. Hardness profiles were recorded as well

as nitrogen/oxygen depth profiles by glow discharge optical spectroscopy (GDOS),

specifying the nitriding effect. Potentiodynamic polarization tests were applied to

evaluate the corrosion behavior of treated samples. Interfacial contact resistance of

the nitrided specimens was also measured. The microstructure and phase

composition of the layers were investigated by using light microscopy and X-ray

diffraction (XRD). The aim of this study is to examine in which way the passive layer is

affected by plasma diffusion treatment and could nitriding/oxinitriding processes have

a favorable effect of its formation.
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