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Abstract

HEg)

Plasma sulfnitriding technology was employed to harden the surface of SKD61 steel. The plasma

sulfnitriding was performed with 3 torr gas pressure at 580°C for 20 hours. Plasma sulfnitriding resulted in the forma-

tion of very thin 2-3mm FeS sulfide layer on top of 15-20m compound layer, which consisted of predominantly e-Fe;-s

N and a second phase of ¥ -Fe.N. In comparision with plasma nitriding treatment, plasma sulfnitriding treatment
showed better surface roughness and corrosion resistance due to the presence of the thin FeS layer, which coated

microvoids and microcracks on top of the nitrided layer. It was also found that plasma sulfnitrided sample showed bet-
ter wear resistance due to the presence of the thin FeS layer which acted as a solid lubricant.
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Table. 1 Plasma Nitriding/Sulfnitriding Conditions of
SKD61 Steel.

Parameters Ranges
Treatment temperature(C) 580
Treatment time(hr) 20
Cooling Furnace cooling
N./H, mixing ratio 2/1
Amount of H,S{(ppm) 500
Pressure(torr) 3
Input power DC 800V-45KV A
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(c) Plasma sulfnitrided SKD61(OM)

(d) Plasma sulfnitrided SKD61(SEM)

Fig. 1. Optical micrographs and SEM micrographs of plasma nitrided and sulfnitrided SKD61 steel.
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Fig. 2. X-ray diffraction patterns of plasma nitrided and
sulfnitrided SKD61 steel.
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Fig. 3. Microhardness profiles of plasma nitrided and
sulfnitrided SKD61 steel.

E—E}-_Z__U

F8)7) Slshof

ﬁ_,
_)‘J_Il



ol -t A - wrelw : Eehze}

Nitrided SKD61 {Rang, 70/

A A A MM A A Mot

Unnitrided (Ra=0.234m)

T T T ¥ T
0.0 0.2 0.4 0.6 o8 1.0 1.2

Sampling lenath(mm)

Fig. 4. Surface roughness profiles of plasma nitrided and
sulfnitrided SKDE1 steel.
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Fig. 5. Variation of the friction coefficient of plasma nitrided
and sulfnitrided SKD61 steel as a function of sliding distance in
dry condition.
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Fig. 6. Weight loss of plasma nitrided and sulfnitrided SKD61
steel after wear test.
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Fig. 7. Polarization behavior of plasma nitrided and sulfnitrided
SKD61 steel.
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