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The plasma nitriding of SKD 11 tool steel has been studied at the temperature
between 450C and 650C with gas flow rate of NH; 0.5 to 2.1 £ /min. for 20 to 110
minutes.

The phases of compound layer formed below 500C and above 600C was mixtures
of ¥ ' - FesN and @ - Fe phases, while the phases fromed at 550C was 7 ~ - FesN
and € - Fex-3N phases.

The thickness of compound layer formed at 550°C with gas flow of NH; 2.1 ¢ /min.
for 110minutes was 14um.

The thickness of nitrided layer formed at 550C with gas flow rate of NHz 1.652
/min, for 110minutes was 220um.

The nitrided layer was composed of 10um compound layer and 210um diffusion layer.

The hardness of nitrided layer formed at 550C with gas flow rate of NHz 1.65¢
/min. for 80minutes was Hv 1100.
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Fig. 1. Current-voltage characteristics of glow discharge.
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Table 1. Chemical composition of SKD11 tool steel
‘Element C | s Mn | P S Cr Mo | ¥

Wt.% | 1426 | 0178 | 0407 | 0.023 | 0014 11.20 | 1.101 0.283
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Fig. 4. Schematic diagram of Plasma nitriding experimental apparatus.
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Fig. 5. Effect of temperature on the thickness of nitriding layer of SKD11 tool steel
plasma nitrided at NH; 1.65 £ /min. and various time
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Photo. 1. Scanning electron micrographs at SKDI11 tool steel plasma nitrided at NH3
1.65 ¢ /min. 20min. and various temp.
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Fig. 6. XRD patterns of SKD11 tool steel plasma nitrided;
2.1 2 /min., 20min.
a) 450C, b) 5007, ¢) 550, d) 600C e) 650C
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Fig. 8 XRD patterns of SKDI11 tool steel plasma nitrided from the subface
surstrate; 550°C, 1.65 £ /min, 110min..
a) surface, b) compound layer, c) diffusion layer, d) substrate
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Photo. 2. Scanning electron micrographs SKDI11 tool steel plasma nitrided.
a) surface, b) compound layer, c)diffusion layer, d) substrate
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Fig. 9. Effect of time on the thickness of nitriding layer of SKD11 tool steel plasma
nitrided at-NHs 1.65 £ /min. and various temperature.
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{a) 20 min, B 80 min.

€} 80 min, & 110 min.

Photo. 3. Scanning electron micrographs of SKD11 tool steel plasma nitrided at 550°C,
NHz 1.65 £ /min., and various time.
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Fig. 10. Hardness profiles from surface of SKD11 tool steel plasma nitrided in
NH;s 165 £ /min., 550C and various time.,
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Fig. 11. Effect of NHs flow rate on the thickness of nitriding layer on SKDI11 tool
steel plasma nitrided at 550C and various time.
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Photo. 4. Scanning electron microgrphs of SKD11 tool steel plasma nitrided at 550C,
110min., and various NHz flow rate.
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Fig. 12. Effect of NH3 flow rate on the thickness of compound layer on SKD11 tool
steel plasma nitrided at 550C and various time,
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Fig. 13. Effect of NHs flow rate on the thickness of diffusion layer on SKDI1 tool

steel plasma nitrided at 550C and various time.
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