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ABSTRACT
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Currently, the study on structural ceramic helps to suggest the precise data of friction and

ol

wear in accordance with the various conditions in operations. Also, the study helps to predict
effective operating conditions by monitoring the occurrence of wear transition. The studies in the
past were mainly concentrated in using identical materials. However, it is highly likely to have
unqualified data from the differences of mechanical and chemical properties between ceramic
materials, Thus, in this study, through conducting the ball-on-disk type wear testing, the
different ceramic materials has been used to consider tribological characteristics between
different ceramic materials. We conducted the wear test by using three kinds of specimen which
are zirconia, alumina and silicon carbide against zirconia. We have changed the sliding velocity
and the loading conditions in this test and found out that there is row friction coefficient and wear

rate in the combination of zirconia and silicon carbide.
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Table 1 Mechanical properties of the specimen

Zr0O2 SiC Al203

Density (g/cm®)  6.01 3.1 3.87

Young’s
Modulus (Gpa) 200 450 280

Hardness

(Gpa Hv) 11.7 25.1 15.2

Fracture
Toughness 441 2.25 2.60
(Mpa m'"?)

Table 2 Combinations of specimen for experiment

Zirconia  Alumina Silicon
Ball Ball Carbide Ball
Zirconia /4 ZAA ZAC
Disk
Force
¢ 20mm Disc

>< 2

Smm

Fig. 1 Schematic illustration of ball on disk type
wear test
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Fig. 2 (a)Variation of friction coefficient at sliding
speed of 70mmys. (b)Variation of friction
coefficient at sliding speed of 140mm/s
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Fig. 3(a)Variation of specific wear rate with load
at sliding speed of 70mm/s. (b)Variation of
specific wear rate with load at sliding speed of
140mmy/s
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Fig. 4 (a) Worn surface of ZAC after sliding under
58.8N at sliding speed of 140mm/s. (b) EDS
analysis of worn surface A region.
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Fig. 5 Womn surface of ZAZ after sliding under Fig. 6(a) Worn surface of ZAA after sliding under
58.8N at sliding speed of 70mm/s 19.6N. (b) Wormn surface of ZAA after sliding

under 98N. (c) Higher magnification of womn
surface of ZAA after sliding under 98N
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