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Plasma-assisted duplex treatment of AISI 316LM steel: surface
micro-structuration by ion beam etching following by a nitriding process.

Influence of treatment parameters on tribological properties.
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The enhancement of the tribological properties of stainless-steels is a major industrial

challenge. This kind of material shows a high mechanical resistance, a low thermal

conductivity, a good corrosion resistance if exposed to cold and humid atmosphere,

and could be easily recycled. Two techniques are generally used to functionalize

stainless steel surfaces without affecting its corrosion resistance: the surface

structuration and the plasma-assisted thermochemical treatment. The former

technique is commonly used to reduce cinematic friction coefficient whereas the latest

is addressed to improve the hardness of the surface. In this study both surface

treatments were combined to functionalize an AISI 316 LM austenitic stainless steel.

To implement this duplex treatment, we performed an ion beam etching in Ar/H

2 

plasma using special masks of different dimensions followed by a nitriding process

performed in an ECR reactor at 400°C. A parametric study of the duplex treatment

was performed to characterize the role of mask geometry on the nitrited layer

properties. The  influence of the duplex treatment and the role of spacing between

asperities as well as their roughness were identified by using a “Ball-on-plate”

tribometer.
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