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Combustion Synthesis of Silicon Nitride—Silicon
- Carbide Composite Powders and its Sinterability .

 H &

Osamu Yamada

Abstract

C eramic composite powders of SisNs-SiC were synthesized at various compositions from
mixed reactants of Si and C by the nitriding combustion reaction under 100atm nitrogen
pressure.

They were sintered without additives at 1900C under 1800atm Ar gas pressure for 1
~ 3 hr by a glass encapsulation HIP.

The densities reached over 99.3% of theoretical and sintered bodies consisted of B-SisNa
and B-SiC with a small amount of SizN3O.

The 4 -point bending strength were above 350MPa.
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(1-2) (3(1 =X)*Si+ X -SisNs + 2 (1 —X)N.)

+Z (1 =Y)-Si+(1—-Y)-C+Y-SiC)
— (1 —=2Z)-SiNy + Z *SiC
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X Y z

2 SN(0.0) SC(0) 0.0 0.0 1/3 7Si+4N2+C = 2 SisNa+ SiC
2 SN(0.3) SC(0) 0.3 0.0 1/3 5.2Si+0.6SisN4+2,8N2+C = 2 SiaN4+ SiC
2 SN(0.4) SC(0) 0.4 0.0 1/3 4.6Si+0.8SisN4+2.4N2+C = 2 SiaN4+ SiC
2 SN(0.5) SC(0) 0.5 0.0 1/3 4.0Si+1.0S3N4+2,0N2+C = 2 SisNa+ SiC
SN(0.11) 3sC(0) 0.11 0.0 3/4 5.67Si+0.11Si3N4+1,78N2+ 3 C = SiaN4+ 3 SiC
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1: Reactant
2: lgniting reagent of T1 powder
3: Porous container
4: Thermocouples for measuring the combustion velocity
5: Carbon ribbon heater
6: Electrodes
7: High pressure vessel
8: N2 gas
9: Glass window for observation and temperature
measurement
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[ & %] (wm) (%) (%) (ppm) (ppm)
Si SR 2R T ~1 99.9 4.4 ~300 ~200
C = b T w0 0.02 90~95
[ DIABLACK -1]
Si3 N4 FHBRELPEGR) 0.6 99.9 1.3 <50 <50
[ SNE -10]
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X Y z
2 SN(0.0) SC(0) 0.0 0.0 1/3 O (a, B) Si3Na+B SiC+Si
2 SN(0.3) SC(0) 0.3 0.0 173 @) (a, B) Si3Ne+B SiC+ Si
2 SN(0.4) sc(0) 0.4 0.0 1/3 O (a, B) SiaNs+ B SiC
2 SN(0.5) SC(0) 0.5 0.0 1/3 X
SN(0.11) 3 SC(0) 0.11 0.0 3/4 (a, B} Si3N4+B SiC+ SizN20
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X Y 4 (k J / mol) (K)
2 SN(0.0) SC(0) 0.0 0.0 1/3 517.3 4160
2 SN(0.3) SC(0) 0.3 0.0 1/3 369.5 3150
2 SN(0.4) SC(0) 0.4 0.0 1/3 320. 2 - 2820
2 SN(0.5) SC(0) 0.5 00 1/3 270.9 2490
SN(0.11) 3 SC(0) 0.11 0.0 3/4 219.6 2673
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