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Tribological Characteristics with Purity Zirconia
of Compression Ring Materials in Piston

Seong-Mo Oh*

| Abstract I

The friction and wear properties of ceramics are very important in the applications to engineering ceramic parts
such as seal rings, pump parts, automobile meter parts, and so on. In this study, the effects of each other purity on
the mechanical and tribological properties of purity zirconia ceramics were investigated. Also in order to determine
the effects of 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. The results show that we obtained the good properties of friction coefficient and wear resistance

at the purity 99.5% of zirconia. than this of the purity 95% were great at the wear amount of worn out material.
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Table 1 Physical and chemical properties of Zirconia

Ceramic

Item Zirconia
Purity(%) 95 99.5
Specific Gravity 6.4 6.49
Flexural Strength(MPa) 750 1,000
Compressive Strength(MPa) 5690 | 5690
Young’s Modulus of Elasticity(GPa) | 200 210
Poisson’s Ratio 0.31 0.31
Vickers Hardness Load 500g(GPa) | 10.8 12.7

Thermal Conductivity 20°C
(cal* c/em’+ sec+ 'C) 3 3
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Photo. 1 SEM and EDS of the Zirconia purity 99.5%
specimen
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Fig. 3 Relation between wear volume and sliding speed
(Sliding distance : 2km)
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Photo. 3 SEM of wear surface at the ZrO;

Table 2 Chemical composition of wear surface ZrO;

Sliding |76 1 0 | a1 | z Re-
distance mainder

03m/s | 724 | 0.77 | 83.78 8.21
2km 0.5m/s | 12.64 | 0.81 | 78.80 7.75
0.7m/s | 13.80 | 1.10 | 76.77 833
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Fig. 4 Effect of sliding speed on the friction coefficient
(Sliding distance : 2km)
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Fig. 5 Effect of sliding speed on the friction coefficient
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Fig. 6 Wear curve in wear volume with sliding distance
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