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Abstract

The effect of H2 : N2 gas ratio on the case thickness, hardness and nitrides formation in the sur-
face of SCM440 machine structural steel have been studied by micro — pulse plasma process.

The thickness of compound layer increased with the increase of nitrogen content in the gas com-
position.

The maximum thickness of compound layer, the maximum case depth and the maximum surface
hardness were about 15.8um, 400um and Hv765, respectively, in the nitriding condition of 250Pa
and 70% nitrogen content at 520 for 7hrs.

Generally, only nitride phases such as y’ (Fe4N), € (Fez 3N) phases were detected in compound
and diffusion layer by XRD analysis.

The amount of £ (Fe: -3N) phase increased with the increase of nitrogen content.

The relative amounts and kind of phases formed in the nitrided case changed with the change of
nitrogen content in the gas composition.
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Table 1. Chemical composition of material used
(wt.%).

Element
Materi

SCM440 0.412(0.244|0.8040.016 |0.023/0.967| 0.164 | bal.
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Fig. 3 Schematic diagram of micro - pulse plasma
diffusion treatment apparatus.

Table 2. Micro - pulse plasma nitriding condi-

tions.
Process . s
W Sputtering Nitriding
Ar 4 -
H2 96 29, 49, 69
Gas(%) N2 - 70, 50, 30
CHas - 1
H2S - -
Pressure(Pa) 60 250
Voltage(V) 840 64
Current(A) 6 3-4
Pulse time(us) 350 130
Pause time(us) 100 60
Holding time(hr) 0.5 7
Temperature(C) 510 520
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