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A Study on the Friction and Wear Characteristics
of Ale3'TlC

Gu-Hwan Cho, Kee-Hyun Lee, Kyung-Woong Kim

Department of Precision Engineering and Mechatronics
Korea Advanced Institute of Science and Technology

Abstract—Friction and wear behavior of hot isostatic pressed Al,O;-TiC was experimentally exami-
ned. Pin-on-disk type friction and wear apparatus was designed and manufactured for the experi-
ment. The experiments were conducted under unlubricated sliding motion in both low and high
humidity for three kinds of sliding speed. ALLOs-TiC and bearing steel were used as counterface
materials. Friction coefficient, wear rate, and surface roughness were measured. Wear surface
and wear debris were observed through optical microscope and SEM and analyzed by EDAX.
The results showed that the counterface materials, the sliding speed, and the moisture at the
sliding surface have significant influence on the friction coefficient and wear rate of AlLO,-TiC.
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Fig. 1. Schematic diagram of the test rig
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Fig. 2. Schematic diagram of the test rig
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Fig. 3. Friction coefficent with sliding distance
(Speed=1.0 m/sec, Ceramic-ceramic)
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Fig. 4. Relationship between friction coefficient and
sliding speed

O; Low humidity, ceramic-ceramic

®; High humidity, ceramic-ceramic

(J; Low humidity, ceramic-steel

m; High humidity, ceramic-steel
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Fig. 6. Scanning electron micrograph of worn ceramic
surface
(4.0 m/sec, high RH, ceramic-ceramic)

(b)

Fig. 5. Optical micrographs of ceramic surface (X 400)
(a) before experiment, (b) after experiment
(1.0 m/sec, high RH, ceramic-ceramic)
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Fig. 8. Optical micrograph of ceramic surface showing
transfer film (X400)
(4.0 m/sec, high RH, ceramic-steel)
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Fig. 9. EDAX

(a) before experiment

(b) after experiment

(4.0 m/sec, high RH, ceramic-steel)
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