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Preparation of Novel Silicon Nitride Ceramics Using Non-oxide Sintering Agents
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The use of non-oxide sintering agents was investigated to prepare silicon
nitride ceramics with enhanced high-temperature properties. A non-oxide sintering agent containing
yttrium was selected and silicon nitride samples were successfully sintered with a full density
utilizing the agent. Three-point bending tests conducted at argon gas environment revealed that the
silicon nitride prepared with the non-oxide sintering agent maintained higher flexural strength at
high temperatures compared with that for an oxide sintering agent, yttria. The phases of the
non-oxide, and oxide sintering agents in the sintered condition were shown to be crystal and
amorphous, respectively. The crystal phase may be a plausible reason for the improved
high-temperature strength in the non-oxide sintering. Furthermore, the addition of the non-oxide
agent caused no deterioration in the thermal conductivity measured with a laser flash method, and
led to excellent tribological characteristics in water.
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Additive type Bulk density | Relative density Thermal conductivity
(g/cm) (%) (WI(K/m))
Y23NeC OWL) | 327200 89.3+0.6 32.0+18
Y2SNeC (10WL%) | 357,00 9.3 35.0
Y203 (5 Wt.%) 3.30:0.0 93.0:0.2 34.6+0.3
Y ;03 (10 wt.%) 3.30£0.0 99.4+0.5 34.7+2.1
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