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Active Screen Plasma Nitriding of austenitic and PH martensitic stainless steels
and inner geometries
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Stainless steel typically shows good corrosion resistance but poor tribology. On the

other hand, nitriding can improve tribology of these alloys, but typically decreases

significantly corrosion resistance. Furthermore, conventional nitriding processes

present limitations on nitriding complex geometries. Overcoming these limitations,

Active Screen Plasma Nitriding (ASPN) provides more homogeneous temperature

distribution, lower arc tendency, and edge effects than conventional nitriding

processes. This study presents research on the ASPN of austenitic (316L) and

precipitation hardening martensitic (15-5PH and 17-4PH) stainless steel, and the

subsequent application of the treatment on complex geometries, i.e. inner surfaces of

cylindrically shaped parts. The nitrided surfaces were examined with AFM, SEM, XRD

and GDOES. As a result, relations between the ASPN surface compositions and

structures, and treatment conditions (temperatures, duration, bias, current densities,

etc.) have been established. In addition, the surface and cross-section hardness of

the nitrided samples have also been determined together with tribology properties

under controlled humidity conditions and different loads. Corrosion resistance of the

surfaces has also been established. Additionally, results obtained with ASPN

processes have been compared with conventional DC plasma nitriding processes.

Results have shown the dependency of the resulting surface composition and

microstructure on ASPN treatment parameters, and that good corrosion resistance

can be retained, e.g. 480h salt spray in ASPN treated 316L, while improving the

tribology performance of these alloys, thus achieving a good compromise between

these properties. In addition, ASPN can be applied to inner geometries with a high

degree of uniformity.
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