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Abstract —Plasma nitrocarburising is a thermochemical heat treatment, and can be used for plain carbon steels
and low alloy steels to improve wear, corrosion and fatigue resistance. The process is performed on automotive
parts, machinery parts and engineering tools. However, it is still facing problems in obtaining a mono € phased
compound layer. Therefore, the aim of this research is to investigate the possibility of forming a mono € phased
compound layer using a gas mixture of nitrogen and methane. It was found that high nitrogen contents were
essential for the production of € phase compound layer and with increasing methane content in the gas mixture,
¢ phase compound layer was favoured. In addition, when the methane content was further increased, cementite
was observed in the compound layer. ¥’ phase was produced after 10 minutes treatment time and cementite was
formed in the compound layer resulting in decreasing the thickness of the compound layer.
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8 1. Micrograph of compound layers on S45C treated
with various nitrogen gas compositions (a) 40%N, and (b)
90%N,.
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2| 2. XRD patterns of compound layers on S45C treated

with various nitrogen gas compositions (a) 40%N,, (b) 60%N,,

(c) 80%N; and (d) 90%N,.
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13 4. XRD patterns of compound layers on S45C treated
with various CH,4 gas compositions (a) 0%CHy, (b) 1.5%CH,,
(c) 1.75%CH, and (d) 2%CH,.
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3% 5. XRD patterns of compound layers treated on $20C
and SCM 440 with 90%N, and various CH, gas compositions.
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Materials Fe C Si S P Mn Cr Mo
520C 99.1 023 0.24 0.016 0.012 04 - -
S45C 98.4 047 0.23 0.015 0.021 0.82 - -

SCM 440 9745 041 0.24 0.018 0.022 0.69 1.01 0.16
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13| 8. XRD patterns of compound layers on S45C treated
for various treatment times.
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3% 9. XRD patterns of compound layers on SCM 440
treated for various treatment times.
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