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Abstract

Effects of plasma nitriding on the surface characteristics of tool steels have been investigated using wear
tester, micro-hardness tester and scanning electron microscope (SEM). Cominercial SKD 11 and SM45 alloy
were used as specimens and were plasma nitrided using a plasma nitriding equipment for 5 hr and 10hr at
500°C. Microstructure and phase analysis were performed using SEM and XRD. It was found that plasma ni-
triding for 10hr at 500°C, compared with plasma nitriding for 10hr at 500°C, had a thick nitrided layer and
produced a layer with good wear resistance and hardness as nitriding time increased. SKD11 alloy showed
that wear resistance and hardness decreased, whereas surface roughness increased, compared with SM45

alloy.
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Table 1. Chemical composition of specimen

Elements (wt %)
C Si Mn Cr Mo \4 Fe
SKD11 | 1.40 | 0.40 | 0.60 |11.00| 1.30 | 0.50 | Bal
SM45 | 0.45 | 1.00 | 0.60 | 5.00 | 1.20 | 0.40 | Bal.

Specimen
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Fig. 1. Microstructures of SKD11 alloy and SM45
aloy, (a) SKD11 (b) SM45.
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F1 10.0kV 13.4mm x30.0k SE{M) 10/29/02

F5 10.0kV 9.7mm x5.00k SE{M) 10/26{02

o e i
F5 10.0kV 13.4mm x10.0k SE(M) 10/29/02

F510.0kV 13.4mm x30.0k SE(M) 10/29/02

Fig. 2. SEM showing the of plasma nitrided surface of specimen,
(&) SKD11, 5hr nitriding (o) SKD11, 10hr nitriding (c) SM45, 5hr nitriding (d) SM45, 10hr nitnding.
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Fig. 3. XRD patterns of non-nitrided and nitrided

SKi11 alloy.
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Fig. 4. XRD patterns of non-nitrided and nitrided
SMA45 alloy.

o Ad v|3te] FeN# o= FeN, Fe
HAEe VeEpATH Fe,N, FeNZ3}
o] mj$ 53t Fe NS W24l
&3l MoN, MoN F3E2 MN H3] A=
FoFsln AE Ui tEe 7Ee ¥

Z

B X
i
°

o ofl

1
T

Table 2914 & 4= A5=0] AguHe] HA=e= A
BlA| ko] Z7)8tel] =A] Z7}slglow SKD119



210 AR/ B=EHEES 36 (2003) 206-213

Table 2. Hardness of SKD11 and SM45 with plas-
ma nitriding time

Nirtiding Time

h
_Hardness (Hv) ™S\ Ohr 5hr 10hr 7
SKD11 600 650 800
SM45 750 810 960

Table 3. Wear volume of SKD11 and SM45 with
plasma nitriding time

Nirtiding Time

Wear Ohr Bhr 10hr
Volme (mm?®) 7
SKD11 45 1.3 0.6
SM45 3.2 0.7 04
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Fig. 5. SEM showing the plasma nitrided layer of samples, (a) SKD11, 5hr nitriding
(b) SKD11, 10hr nitriding (c) SMA45, 5hr nitriding (d) SM45, 10hr nitriding.
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Fig. 6. SEM micrographs showing the wear trace for non-nitrided and nitrided samples,

(a) SKD11, non-nitriding, (b) SKD11, 5hr nitriding,
(d) SM45, non-nitriding, (e) SM45, 5hr nitriding,

(c) SKD11, 10hr nitriding
(f) SM45, 10hr nitriding.
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Surface Roughnesljtifllg)mg e Ohr ohr 10hr
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SKD11 Rmax 2563 £ 1.36 143 + 1.14 12.3 £ 1.78
Rz 253 £ 1.65 123 £ 125 13.3 £ 1.374
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