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Progress in Research and Application of Gas-Pressure-Sintered Silicon
Nitride Ceramics
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Abstract: Silicon nitride is an attractive structural material with high strength, high hardness, excellent wear and corrosion resistance. The
gas pressure sintering method for silicon nitride ceramics can increase the sintering temperature and thus promote the densification; also it
is suitable for the specimens with complicated shapes. Thus, the gas pressing sintering method is an economical and practical method for

preparing silicon nitride ceramics. This paper reviewed the fundamental principle and technical procedures of gas pressure sintering. Then, the

application of silicon nitride in the bearing, aerospace and other fields was summarized.
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Fig.1 Scheme showing production of Si,N, ceramics using a-Si3N4 powder
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Tab.1 Some of the commonly used additives for sintering Si,N, ceramics
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Fig.2 Si;N, - Si - N, equilibrium diagram
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Fig.3. Variation of Si,N, (5wt.%MgO) density and decomposition weight loss with temperature and atmosphere pressure N,

(a) induced changes in density with temperature and atmosphere pressure N, ; (b) decomposition changes with temperature and atmosphere pressure N,
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Fig.4 Rate of shrinkage and densification in Si;N, sintering process with the change of temperature
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Tab.2 Contrast between gas-pressure-sintered and pressureless sintered Si;N,

Sinter 100 MPa 1.5~2.0 MPa
T (C) 1800 1900
t (h) 1.5 25
Relative density 90 ~ 95 99.3
Y,0, +ALO, (Wt.%) 17 ~20 10
Bending strength (MPa) 600 813

Loss (wt.%)

12 4
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Fig.6.Silicon nitride ceramic nozzle for acrospace applications
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(a) Si;N, helical spring; (b) Si;N,implants for prosthetic joint and spine replacement; (c) bearing balls, bearing rings, tools; (d) Si,N, turbine
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