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Abstract: The active screen plasma source nitriding of AISI 316 austenitic stainless steel was used to study the effect of
process characteristic (namely the various samples bias and the distance between screen and sample) on the nitriding result. A
process characteristics map was constructed to summarize the measured thickness of the nitrided layer and processing
conditions through systematic experimentation. The mass transfer mechanism of active screen plasma source nitriding was
discussed by analyzing concentration and microstructure of nano-particles sputtered from material screen.The results show that
the thickness of the nitriding layer is reduced with the increase of the distance between the screen and the samples. A greater
thickness of the nitriding layer is obtained at a moderate nitriding pressure with a suitable samples bias. The sputtering and
redeposition mechanism is proven to be an important mass transfer mechanism foractive screen plasma source nitriding.
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Fig.1 Microscopic structure of nitrided layers with various bias
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Fig.2 Distribution of nitrogen concentration in the nitrided layer

with various bias
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Fig.3 XRD patterns of nitrided layers with various bias
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Table 2 Thickness of the nitrided layer under various process

parameters

Pressure /Pa  Bias/V  Distance / mm Thickness / um

20 15/8.5
Fig.5 SEM image of the nano-particles sputtered from material 50 14.5/8
screen
300/500 0 100 15/7.5
1 BERNTHUFLIERSE 150 9/5
Table I Compositions of the nano-particles (W/%) 200 6/2.5
Element Nano-particles AISI 304 20 17.5/13
Fe 60.314 Bal. 50 18.5/13.5
Cr 7.497 17.20 300/500 200 100 18/12
Ni 4.563 11.70 150 12.5/10
N 16.082 - 200 8/3.5
9.409 - 20 17.5/15.5
C 2.135 0.06 50 18/15
Mo - 2.20 300/500 400 100 16.5/14.5
Mn - 1.30 150 13/6
Si - 0.06 200 9/3
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Fig.8 Processing characteristic map of active screen plasma source
nitrided AISI 316 austenitic stainless steel
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Fig.9 Cross sectional view of processing characteristic map for
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