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Tribological Characteristics on the Atmospheric Pressure

of Alumina Ceramics with Different Purity
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Abstract

This study was undertaken to investigate tribological characteristics with atmospheric pressure for three
alumina ceramics of different purity, such as, 85 %, 95% and 99.7 %. The wear test was carried out using
the wear test device which was designed for this study in air, 107 Torr and 10™ Torr. The friction
coefficient depends entirely on atmospheric pressure and alumina with lower purity than higher purity has
been much affected by heat accumulation. The friction surface of ceramics have been protected in the air
by the influence of the oxides transferred from STB2. However, the protective layer can not be formed
due to the decrease of oxygen in vacuum.
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Table 1 Physical and mechanical properties of specimens

Specimens 85% 5% 99.7%

Properties i i i STB2
Specific gravity 35 37 39 78
Bending strength (MPa) 264.6 313.6 3724 -
Compressive strength (MPa) 1568 2450 2940 2352
Young's modulus(X 10°MPa) | 2.06 3.14 392 | 1.90
Vickers hardness 1228 1400 1690 825
Thermal conductivity

.04 0.0 0.08 0.13
(cal - cw/er - sec - C) o0 6

Table 2 Chemical compositions of alumina ceramics

Chemical compositions (wt.%)

Alumina purity
AlLO; | SiO; | CaO | MgO [ Fe:0; | Na,O

85% ceramics 85.1 13.0 0.5 0.7 0.15 04
95% ceramics 952 { 353 | 027 | 005 } 005 | 025
99.7% ceramics 99.7 0.1 - 0.1 - 0.05
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(a) 85% ceramics (b) 95% ceramics

(c) 99.7% ceramics

(d) Enlarged pore
view of (a)

Fig. 1 Photos. of the polished alumina ceramics
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Fig. 2 Shape and dimension of specimen
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