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Plasma nitriding of stainless austenitic steels increases wear resistance through the formation of the so-
called S-phase. Unfortunately, thickness of this wear-resistant S-phase and the corrosion behavior is
counter-rotating dependent on process parameters (cf. Fig. 1) as well as material and material state, e.g.
deformation induced martensite due to cold forming (cf. Fig. 2 and Fig. 3).

The aim of RePlaNiro is therefore to determine process parameters for the plasma nitriding treatment of
austenitic steels that are individually optimized for material and material state. This enables the prediction
of nitriding results as a function of the above-mentioned factors. For example, this is displayed in Fig. 4
for nitriding depth in solution-annealed austenitic steel 1.4307.

In RePlaNiro, the model is extended by the factors microstructure and surface condition. Furthermore the
corrosion behavior is investigated. This enables reproducible plasma nitriding processes for SMEs.
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Fig. 1: schematic Relation between corrosion
behavior, wear resistance and temperature
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Fig. 2: material state with different degree of diffusion depth and corrosion resistance for function of temperature and treatment time for
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