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Wear Behavior of Silicon Nitride Depending on Gas Pressure Sintering Time
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Abstract Si;N, powder with 2wt% ALO, and 6wt% Y0, additives was sintered by gas pressure sintering (GPS) tech-
nique. The variations in the unlubricated wear behavior depending on sintering time were compared. Tribological
properties depending on sintering time are associated with fracture toughness as well as flexural strength of materials.
When increasing the sintering time, the larger elongated grains were formed as a result of exaggerated grain growth.
As the fracture toughness and flexural strength decreased, the wear volume increased. On the basis of these experi-
mental results, the unlubricated wear properties of silicon nitride were found to be governed mostly by both the frac-

ture toughness and the flexural strength of the material,
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Table 1. List of composition and sintering conditions.

Conditions (Si:N«+ 2wt% ALO:+6wt% Y,0s)

Sample | Temperature Pressure Time(min)
(C) (MN/m?

GPS1 1900 3 15
GPS 2 1900 3 30
GPS3 1900 3 45
GPS4 1900 3 60
GPS5 1900 3 120
GPS 6 1900 3 180
GPS7 1900 3 240
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Fig. 1. Variation of mechanical properties with the sintering time at 1900°C, SMN/m*;
(a) relative density (b) hardness (c) fracture toughness (d) flexural strength.
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Fig. 2. SEM micrographs of the etched surface of silicon nitride sintered as a function of sintering time at 1900°C,
3MN/m?; (a) 15min, (b) 30min, (c) 45min, (d) 60min, (e) 120min, (f) 180min, (g) 240min.
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Fig. 3. Variation of wear volume with the sintering time at
1900°C, 3MPa.
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Fig. 4. SEM micrographs of the worn surface of silicon nitride sintered as a function of sintering time at 1900°C,

3MN/m?
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Fig. 5. Variation of friction coefficient of with the time of sintering at 1900°C, 3MN/m?*;
(a) 15min, {(b) 30min, (c) 45min, (d) 60min, (e) 120min, (f) 180min, (g) 240min.
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