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Wear Behaviors of Si;N, under Various Sliding Conditions
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Oxidation (4} 3}2+-2), Frictional Power (v} 358),
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The wear behaviors of Si;N, under the different sliding conditions were investigated. The
cylinder-on-disc wear tester was used. Using the servo-motor, the sliding speed did not alternate
due to the frictional forces. Three kinds of loads and speeds were selected to watch the variation

of the wear rates and the frictional forces. Also, three kinds of sliding conditions under a constant

speed were used to see the effects of the oxidation and the abrasion. The contact pressure was

more effective than the repeated cycle on the wear behavior of Si;N,. With the low loads, the

effect of the asperity-failure was more dominant than that of oxidation and abrasion. As increas-
ing the load, the effects of oxidation and abrasion were increased, but the asperity-failure effects

were decreased. The wear particles destroyed the oxide layers formed on sliding surfaces. The
wear rate could be decreased due to delaying the oxidation. The frictional power and the wear
rate were very useful to describe the wear behavior, and the frictional power and the wear weight

per time were useful to see the transition of wear.
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Tabel 1 Material properties and surface roughness(Ra) of Si;N,

Density | Elastic modulus Hardness Toughness Thermal expansion| Roughness (yxm)
(g/cm®) (10°kg/mm?) (kg/mm?) (MN/m??) (107%/°C) flat cylinder
3.24 3.0 1500 5.0 2.8 0.252 | 0.254
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Tabel 2 Specific wear rates(Ks, 1077 g/N - m} and friction coefficients of SizN, for various loads and

speeds
Load 39.24 N 78.48 N 117.72 N
Specific Friction Specific Friction Specific Friction
Speed wear rate coefficient wear rate coefficient wear rate coefficient
0.05 m/s 16.99 0.921 9.91 £.342 9.44 1.911
0.1 m/s 8.49 0.976 4.96 1.238 4.72 1.394
0.2 m/s 4.72 1.719 3.54 1.286 2.60 1.121

Tabel 3 Specific wear rates(Ks, 1077 g/N - m) and friction coefficients of Si;N, for various environments,

step loading and sliding condition (0.2 m/s)

Load 39.24 N 78.48 N 117.72 N
. Specific Friction Specific Friction Specific Friction
Environment .. .. ..
wear rate coefficient wear rate coefficient wear rate coefficient
Air 4.72 1.719 3.54 1.257 4.25 0.982
Clean 4.25 1.577 2.83 1.027 3.07 0.886
N, 4.25 1.250 2.12 0.996 1.42 0.857
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Tabel 4 Dominant wear mechanism and specific wear rate(Ks, 107 g/N - m) due to step loading

Load
. 39.24 N 78.48 N 117.72 N

Ceramics

. . . ity fai i

SiLN, Asperity failure Asper1t}f a1-lure Formation 'and

and oxidation loss of oxide
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