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A Study on the Effect of Pre-treatment on the Formation
of Nitriding Layer by Post Plasma

Kyoung Il Moon’, Sang Mo Byun, Yong Ki Cho, Sang Gweon Kim and Sung Wan Kim
Plasma Enhanced Technology Development Team, Production Technology Center, KITECH, Incheon 406-130, Korea

Abstract New post plasma nitriding can achieve a high uniformity that have been difficult in DC nitriding and
have a high productivity comparable to gas nitriding. However, it has not a enough high nitriding potential for a
rapid nitriding, because surface activation or ion etching in the general plasma nitriding cannot be expected.
Thus, in this study, the effects of pre-treatments with oxidation and reduction gas have been investigated to
improve the nitriding kinetics of post plasma nitriding. An effective pre-treatment consisting of oxidation and
reduction resulted in the increase of surface energy of STD 11. This induced the surface hardness and the effec-
tive nitriding depth of STD 11. [t is thought that the increase of the surface energy and the surface area with pre-

treatment promote the nucleation of nitriding layer.
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Fig. 1. Schematic drawing and specification of NPPN furnace.
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Fig. 2. SEM micrographs showing the changes of the surface morphology of STD 11 with pretreatment time of

oxidation and reduction (X 20,000).
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Fig. 3. Optical Micrographs showing the changes of the contact angles between the surface of STD 11 and water with

pretreatment time of oxidation and reduction
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Fig. 4. (a) Schematic drawing showing the definition of energy (Y;) associated with liquid-solid interface and the
equation evaluating the energy (y;) and (b) Surface energy - pretreatment time curve.

Table 1. The contact angles and the calculated surface energies with pre-treating time of 1D 1

Fig. 5. Hardness profiles and optical micrographs of STD
11 prepared by nitriding for 4 hrs with or without
pretreatment.
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Fig. 6. SEM micrographs showing surface images of STD 11 prepared by nitriding for 4 hrs (a) with and (b) without
pretreatment ( X 20,000).
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Fig. 7. SEM micrographs showing the surface morphologies of STD 11 with nitriding time ( X 20,000).
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