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A Study on the Friction and Wear
Characteristics with Purity on ALO; Ceramic
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Abstract The tribological properties of ceramics are very important in the application to engineering ceramic
parts such as seal rings, pump parts, meter parts, and so on. In this study, the effects of each other purity on
the mechanical and tribological properties of alumina and zirconia ceramics were investigated. Sliding distance,
sliding speed, contact load, friction coefficient, the amount of worn out material at a certain time, and the
prepared composites were measured. Crystalline phases and microstructure were examined with XRD and SEM.
We obtained the good properties of friction coefficient and wear resistance at the purity 99.7% of alumina.
However, The purity 95% were great at the wear amount of worn out material.
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Table 1. Physical and mechanical properties of ceramic

Item Alumina

Purity 85% 95% |99.7%

Specific gravity 35 37 3.9
Bending strength (kg/mnr) 2,000 | 2,500 | 2,700
Compressive strength (kg/mi) 130~170] >200 | >200
Young’s modulus (x 10 4kg/mrd) 2.1 32 4.0
Vickers hardness (kg/mr) 1228 1400 | 1690
T(‘c‘:‘f‘carln /Smff“::ccf‘l’c‘t)y 004 | 0.06 | 0.08
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Fig 1. Schematic diagram of test machine.

Normal load

l

\—/

Fig 2. Exploded view of Pin and Disk.
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Photo 1. SEM and XRD of the Alumina purity 99.7%
specimen
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Fig 3. Relation between wear volume and sliding speed
(Sliding distance : 2km).
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Photo 2. Photographs of the rubbed on surface purity
99.7% AlO3

(Sliding distance : lkm, Load : 50N).
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Table 2. Chemical composition of wear surface Al,O3

Slldmg ALO; 0 Al Fe | Remainder
distance
03 m/s| 3.17 | 8347 | 043 12.93
2 km 0.5 m/s | 427 | 81.52 | 0.62 13.59
0.7 m/s | 5.64 | 80.59 | 0.76 13.01

Photo 3. SEM photographs of wear surface at the ALO;

(Sliding distance : 2km, Load : 100N, Sliding

speed : 0.5m/s).
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Fig 4. Effect of sliding speed on the friction coefficient

(Sliding distance : 2km, Specimen : 95%).
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Fig 5. Effect of sliding speed on the friction coefficient
(Sliding distance : 2km, Load : 75N).
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Fig 6. Wear curve in wear volume with sliding distance
(Load : 75N, SlidingAspeed : 0.3 mysec).
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Fig 8. Effect of sliding distance on the friction coefficient
(Load : 75N, Sliding speed : 0.3 m/sec).
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