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ABSTRACT

Silicon carbide with sialon was prepared by hot pressing and ransient liquid-phase sinlering, and the effects of sintering atmosphere
and starting phases on their microstructural characleristics were, investgated. The sintered SiC with Sialon composition{Y,0, AIN,
SisN,) in argon atmosphere had high sintered density and large aspect ratio. But sintered specimens n wirogen almosphere showed
low aspecl ratio and small grain size, because of the retardation of phase transformation and grain growth Addition of Y-S1alon
powder (o SiC also retarded the phase transformation to ot-8iC from B-SiC and densification. The SiC specimen prepared trom the

starting §-SiC powder with Sialon composition(¥,Qs, AIN, SisN,) showed the highest fracture toughness about 6.0 MPa-m'”,
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Table 1. Characteristics of Starting Powders

- Particle ) Major
Powders size(um) Purity(%) umpurities(%)
. Free C; 1.08
0-SiC 045 BL L 5i0y; 0.71
. Free C; 1.67
- i 7 .
p-sic™ 043 972 Free Si0y; 1.04
SisN, * 0.7 98.8
AN 13 8999
YQO:{:E‘ sfasiz O 98 9999
Y-SialonFr *
(YosB1975Ah 25075 | 0.5-2 99.99
N5 25)

*Showadenko Co.iA-1, 6H. 94%. 15R: 6%}
wShnwadenko Co.(B-1. 3C; 96%, 2H' 1%)
“Denkikakaku Chem, Co., ®*Tekuyama Co.
P Shin-etsu Chem. Co, * ¥ Ube Tnd Co (SY5)
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Table 2. Densjty and Phascs of Sintered SiC with Additives of Sialon Composition and Y-Sialon Powder

rCr)mpoleion of additives . ) N | Sinlered density - ‘ . ]
2 mol%) Starting phase | Sintering almosphere (glem?) Major phase Minor phases
Siulon composition o-5iC Ar 319 6H Y-Sialon
(Y045, AIN, Si3N,) powder B-SiC Ar 318 4H 6H.Y-Sialen
Y-Sialon
. o-5iC Ar 3.8 6H -
Y-Sialon powder BSiC Ar 117 3c gi}iil
Sialon composition a-SiC N 3.19 6H Y-Sialon
(Y202, AIN. SiyN;) powder B-SiC N2 3.07 6H 3C,4H,15R,Y-Sialon
. o-SiC Ns 3.18 GH Y-Sialon
- rder . . .
Y-Sialon povder B-SiC N, 2.90 3C 611, Y-Sialon
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Fig. 3. Microstructure of sinlered SiC in nitrogen atmosphere. Specimens were prepared from (a) ¢-51C with Sialon composition. (b) ¢-SiC
with Y-Sialon powder. (c) f-S1C with Sialon composition and (d) B-S1C with Y-Sialon powder.
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Table 3. Microstructural Characteristics and Fracture Toughness of Simtered SiC with Additives ol Sialon Compoesition and Y-Sialon

Powder
Composition of . Sintering . Maximum | Aspect ratio K. value
Additives (2 mol%) Starting phase atmosphere Diameter (nm) Length (um) Ros) (MPa - m")
Sialon composition 0-SiC Ar .8 L5 3.1 49
(Y503, AIN. Si3Ny) powder B-SiC Ar 0.9 2.1 42 6.0
. o-S1C Ar 1.1 23 28 4.1
Y-Sialon powder B-SiC Ar 13 26 37 41
Sialon composition o-S1C N» 03 0.6 31 34
(Y205, AIN. SisNy) powder B-SiC Ng 0.6 L4 4.2 5.1
. a-5iC N, 0.3 0.7 29 3.3
¥-Sialon. powder B-SiC N, 0.4 038 35 16
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I, sinering with (a)
Stalon composition and (b) Y-Sialon powder in argon atmosphere and sinlering with (c) Sialon composition and (d) Y-Sialon
powder 1 nitrogen atmosphere. ’
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Fig. 5. Fractwre swfaces of sintered SiC. Specimens were prepared from [-SiC powder with (a) Swlon composition and (b) Y-Sialon
powder which were sintered in argon atmosphere and (¢} Sialon composition and (d) Y-Sialon powder which were sintered in
nitrogen atmosphere.
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