116

SR EAZ S 5K
J. Kor. Inst. Surf. Eng.
Vol. 36, No. 2, 2003.

<ppEE>
stol2z|= AGYAILHo ofsf HZ=E Ti-Si-N Zeate]
Atcixljol| cigt o2 AHE AT
S, WEE 2Mg, BAW, YBE”

RAHEE R BEE
BRI|AATH EHI|SAPE

Tribological Behaviors Against Counterpart Materials of
Ti-Si-N Coating Layers Prepared by a Hybrid Coating System
Ok Nam Park?, Jong Hyun Park?, Seog-Y oung® Y oon, Sik Chol Kwon®, and Kwang Ho Kim*

*School of Materials Science and Engineering, Pusan National University
Busan 609 - 735, Korea
"Surface Technology Department, Korea Institute of Machinery & Materials,
Changwon 641 -010, Korea

(Received 8 February 2003 ; accepted 20 March 2003)

Abstract

Ti-Si-N coating layers were deposited onto WC-Co substrates by a hybrid system of arc ion plating
(AIP) and sputtering techniques. The tribological behaviors of Ti-Si-N coating layers with various Si con-
tents were investigated by the dry sliding wear experiments, which were conducted at three different sliding
speeds, 0.1, 0.3, 0.5 m/s, against the steel and alumina balls. In the case of steel ball, the average friction co-
efficient slightly decreased with increasing the sliding speed regardless of Si content due to adhesive wear
behavior between coating layer and steel ball. At constant sliding speed, the average friction coefficient de-
creased with increase of Si content. On the contrary, in the case of alumina ball, the average friction coeffi-
cient increased with increasing the sliding speed regardless of Si content, indicating that the abrasive wear
behavior was more dominant when the coating layers slide against alumina ball. Through these experimental
results, it was found that the tribological behaviors of Ti-Si-N coating layers were effected by factors such
as Si content, sliding speed, and kinds of counterpart materials rather than the hardness of coating layer.
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Table 1. Typica deposition conditions for Ti-Si-N
coatings by hybrid coating system

Base pressure 6.7X107* Pa
Working pressure 8.0x107%Pa
Working gas ratio N, Ar=3:.1
Arc source Ti (99.99%)
Sputter source Si (99.99%)
Arc current 60A

Sputter currents 0~2.0A
Substrate temperature 300°C
Substrate bias voltage — 100V
Rotational velocity of substrate 25rpm

2. 2 Sliding wear test
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Fg. 1. X -ray diffraction patterns of Ti-Si-N coat-
INg layers with various SI contents.
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Fg. 2. Microhardness values of Ti-Si-N coating
layers as a function of Si content.
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Fig. 3. Average friction coeffictent of Ti-Si-N
coating layers as a function of sliding speed
against (a) steel and (b) alumina counter-
part materials.
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Fig. 4. Wear track depth and width after dry sliding
wear test for Ti-Si-N coating layer against
the steel ball.
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Fig. 5. Morphology, SEM micrograph and EDS analy-
sis for wear track after dry sliding wear ex-
periment for Ti-Si-N coating layer against
steel bal at 0.1m/s sliding speed: (a) Sur-
face morphology, (b)SEM micrograph, (c)
EDS analysis at Si content of 5at.%,; and
(d) Surface morphology, (e) SEM micro-
graph, (f) EDS analysis at SI content of
13at.%.
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Fig. 6. Wear track depth and width after dry sliding
wear test for Ti-Si-N coating layer against
the alumina ball.
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Fig. 7. Morphology, SEM micrograph and EDS analy-
sis for wear track after dry shding wear ex-
periment for Ti-Si-N coating layer against
aumina bal at 0.1m/s sliding speed: (a)
Surface morphology, (o) SEM micrograph,
(c) EDS analysis at Si content of 5Sat. %,
and (d) Surface morphology, (&) SEM mi-
crograph, (f) EDS analysis at Si content of
13at.%.
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