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Abstract

Pulsed DC- plasma nitriding has been applied to form nitride layer having only a diffusion layer. The dis-

charge current with the variation of discharge gases is proportional to the intensity of N»* peak in optical emission spec-

troscopy during the plasma nitriding. The discharge current, microhardness in surface of substrate and depth of nitride
layer increased with the ratio of N, to H: gas in discharge gases. When the ratio of N» to H: is lower than 60% in the dis-

charge gases, high microhardness value of 1100Hv nitride layer which contains no compound layer has been formed.
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Table 1. Conditions of plasma nitriding process for SKH51
tool steel and sample designation for each process condi-

tion.
Process parameters Values
Base pressure(Pa) 10
Working pressure(Pa) 250
Cathode voltage(V) -550
Temperature(C) 550
Sample designation N.:H,
Sample A 2:8
Sample B 4:6
Sample C 6:4
Sample D 8:2
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Fig. 1. Schematic diagram of plasma nitriding system.
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Fig. 2. XRD patterns of the specimen obtained with different
nitriding conditions.
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Fig. 3. Cross-sectional SEM images of plasma nitrided speci-
mens. (Ratio of N to H, is 6:4 and 8:2 for specimen C and speci-
men D, respectively).
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Fig. 4. Nitrogen concentration profiles of plasma nitrided speci-
mens by AES. (Ratio of N, to H. is 2:8, 4:6, 6:4 and 8:2 for A, B,
C and D, respectively).
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Fig. 5. Microhardness profiles of specimens for different flow
rate of N; to He.
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Fig. 6. OES spectra of N;* peak and N, peak during plasma ni-
triding. (Ratio of N, to H, is 2:8, 4:6, 6:4 and 8:2 for A, B, C and
D, respectively).
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