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Influence of Pulse Parameters on the Plasma Nitriding of SCM435 Steels
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Abstract

The effect of the pulse parameters(pulse ratio and frequency) on the characteristics of the nitrided layer

in the pulsed plasma nitrided SCM435 Steels was investigated. Material properties of the nitrided layer were analysed

by employing optical microscope, scanning electron microscope(SEM), X-ray diffractometer(XRD} and micro- Vickers

hardness tester. It was found that both the compound layer thickness and the surface hardness decreased with decreas-

ing of pulse ratios. At high pulse ratio, the compound layer thickness and the surface hardness were rapidly decreased

with decreasing frequency compared to lower pulse ratios.
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Table 1. Chemical composition of SCM435 steel.
C Mo Cr | Mn P S Si
039 | 019 | 0.95 | 0.80 | 0005013 | 0.03 } 0.21

Table 2. Plasma nitriding conditions and Pulse conditions.

Parameters Ranges
Input voltage(V) 450
Gas composition(SCCM) N2:160, Hz40
Pressure (torr) 6
Temperature (C) 530
Time (hrs.) 5
ulse-ratio Pulse ratio
Frequency 0.9 0.7 0.5 0.3
6667Hz 135/15 | 105/45 | 75/75 | 45/105
4000Hz 225/25 | 175/75 | 125/125| 75/175
2000Hz 450/50 | 350/150 | 250/250 | 150/350
1000Hz 900/100 | 700/300 | 500/500 | 300/700

#Pulse on time(s)/Pulse off time(s)
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Fig. 1. (a) Schematic diagram of plasma nitrided layer. (b) Mi-
crograph showing the nitrided layer of the pulsed plasma

nitrided SCM435 steel.
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(b) pulse ratio 0.7

(c) pulse ratio 0.5 (d) pulse ratio 0.3

Fig. 2. Micrographs showing the nitrided layer of the pulsed plasma nitrided SCM435 steel with vari-
ous pulse ratio. (a) pulse ratio 0.9 (b) pulse ratio 0.7 (c) pulse ratio 0.5 (d) pulse ratio 0.3
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Fig. 3. Thickness of compound layer of the pulsed plasma 0

nitrided SCM435 steel at fixed frequency 6666.7Hz with vari-
ous pulse ratio.
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Fig. 5. (a) Microhardness of the pulsed plasma nitrided SCM435 steel at fixed pulse ratio 0.7 with
various frequency. (b) Microhardness of the pulsed plasma nitrided SCM435 steel at fixed frequency

4000Hz with various pulse ratio.
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Fig. 6. X-ray Diffraction patterns of plasma nitrided SCM435 steel with various pulse conditions. (a)
pulse ratio 0.9 (b) pulse ratio 0.7 (c) pulse ratio 0.5 (d) pulse ratio 0.3
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