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The Characteristics of the Oxide Layer Produced on the Plasma
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Abstract Plasma nitrocarburising and post oxidation were performed on SCM435 steel by a pulsed plasma
ion nitriding system. Plasma oxidation resulted in the formation of a very thin ferritic oxide layer 1-2 ym thick
on top of a 15~25 um &-Fe, 3(N,C) nitrocarburized compound layer. The growth rate of oxide layer increased
with the treatment temperature and time. However, the oxide layer was easily spalled from the compound
layer either for both oxidation temperatures above 450°C, or for oxidation time more than 2 hrs at oxidation
temperature 400°C. It was confirmed that the relative amount of Fe,Os, compared with Fe;Q,, increased
rapidly with the oxidation temperature. The amounts of y'-Fe N,C) and 9-Fe;C, generated from dissociation
from &-Fey3(N,C) phase during O; plasma sputtering, were also increased with the oxidation temperature.
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Table 1. Chemical composition of SCM435 steel.

C Mo Cr Mn P S Si
039 019 095 080 0005°3 003 021

Table 2. Plasma nitrocarburising conditions.

Parameters Ranges

Temperature (°C) 570
Heating rate 10°C/min
Pressure (torr) 4
gas composition N,: H,: CHy (sccm) 170:30:4
Input voltage (V) 400

pulse on time/pulse off time(Lis) 135/15
Pulse .

pulse ratio 09
aspect

frequency(Hz) 6666.7

Time (hrs.) 5
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Fig. 1. Variation of hardness with the depth below the surface
of oxinitrocarburized SCM435 steel.
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Fig. 2. Scanning Electron Micrographs of cross-sections
prepared from plasma oxynitrocarburized SCM435 steel.
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Fig. 3. XRD patterns of oxide layer on SCM435 steel treated
at 400°C for various oxidation times.
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Fig. 4. Microstructures of surface on SCM435 steel treated for various oxidation temperature (oxidation time: 1 hr.).(a) 350°C (b)

400°C (c) 450°C (d) 500°C
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Fig. 5. XRD patterns of oxide layer on SCM435 steel treated
at 400°C for various oxidation times.
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Fig. 6. Microstructures of surface on SCM435 steel treated for various oxidation time (oxidation temperature: 400°C). (a) 15 min
(b) 30 min (c) 1 hr (d) 2 hr (split)
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