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ABSTRACT

In this paper, mechanical properties of reaction-bonded silicon nitride are studied with the variation of initial

nitrogen partial pressare. At 1,250°C, the amount of nitridation and the nucleation of mitride increase linearly with

the nitrogen partial pressure increase. After the nitridation is completed, the density of nitride and modulus of rupture

at room temperaiure are increased with the amouni of nitridation. When the partial pressuie of nitregen is 0.5 atm,

the specimen show the optimum properties, that 15, the highest density of nitride and modualus of ra pture. Also, the
microstructure of a-matte is deveoped very well at that pressure of nitrogein, which contributes to the strength

development of specimen. Tt {s shown that, with the proper control of initial partial pressure of nrtrogen, high strength

silicon nitrids body can be manufactured for dynamic applications.
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Fig. 1 Suggested nitride growth sequence
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Fig. 4 The nitridation cycles under various initial
nitrogen partial pressure.

Cycle A(Py=0.1; 1223,

Cycle B{(Px,=0.3; 1—2b—3.

Cycle C(Py,=0.5; 1—-2c—3.

Cycle D(Py,=0.7; 1—-2d—-3.

Cycle E(Py.=1.0;
*Real nitrogen partial pressure is obtained from multi-
plving Py, value by the factor of 95/100, because 5

gas is added to the nitridation

1—-2e—3.

volume percents of Hz
gas.
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