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ABSTRACT

Fine 5i—Al-0OH—-C coprecipitale powders were prepared from Si(OC.H,),, Al{i~OC,IH,).. and carbon
black by a hydrolysis method before fabrication of Sialon—SiC composite powder hy carbothermal reduction at
1350 for 10h under N,/H, mixed atmospheres.

The characterization of the synthesized Sialon—SiC composite powders was performed using XRD, BET,
SEM, TEM and particle size analysis methods. The average particle size and specific surface area of the
synthesized Sialon—SiC compasite powder were 0.13zm and 20.1m?/g, respectively when Z=1 and N, : H,=
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Fig.2. Apparatus for hydrolysis
1. magnetic stirrer 9. heating mantle 3.
thermocouple 4. three way cock 5. magnetic
bar 6§ N, gas inlet 7 dropping funnel &
reflux condensor 9. cooling water 10. N, gas
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X —ray dilfraction patterns of the Si;_,AlO,

2(1)

k)

Fig 3.

Zo, powders synthesized by carbothermal
reduction at 1350°C for 10h under N.
atmosphere,
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Table 1 Phase Constituents of Powders Synthesized
by Carhothermal Reduction al 13507 for 10
h under N./H.=100/0 Atmosphers

A | Major Phase Minor Phase
700 afSiJN.,. Sig_NQO, _
amorphous Si0; a —Cristoballite
Z{1) A —S1alon —
202} 5 —Sialon —
;ZCS‘; ‘ £ —"Sialon —

Fig .4,
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X—ray diffraction patlerns of the a—5iLN,
powders synlhesized by carbolhermal reductio-
n al 13307 for 10h and 20h under N,
atmosphere.

()

Fig.5. Scanning electron microscopic photographs of
the a—Si,N, and f-Sialon (SifAl=bmaole
ratio) synlhesized by carbothermal reduction
at 13507 for 20h and 10h respectively under
N atmosphere,
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Fig.7. X—ray diffraction patterns of the Sialon—SiC
(Si/Al mole ratio variation) composite
powders synihesized by carbotherma! reductio-
n at 1330C for 10h under WN,/H.=50/50
atmosphere.
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Table 3. Phase Conslituents of Sialon—SiC Compaosite
Powders Synthesized by Carbothermal
Reduction at 1350°C for 10h under N./H.
Atmosphere Variation

N,/H, Major Phase Minor Phase
100/0 Sialon —
80/20 Sialon, 5iC & —SiM,
Z(1) | 50/50 SiC, Sialen —
20/80 SiC, Sialon AIN
, ¢—ALO,, mullite,
(/100 SiC ;—3A]203

Table 4. Effect of Gas Composition on the Relative
Phage Conlent of the Sialon—5iC Composite
Pawder (5i/Al=5mole ratio) Synthesized by
Carbothermal Reduction at 1350 for 10h.

Gas Composilion ) , . .
/ / 20/

N, /) 100/0 | 80720 | 50/50 | 20/80 | 0/100
Phase Sialon | 100 73 40 20 i
Content -

{wt %) Sic 0 23 60 80 100
* p-Slalon s AN
" SiC a Aoy
* Mullit= o x-5iN,
v I-ALD;
M, 113=100%0

Fig 8. X—ray diffraction patterns of the Sialon—SiC
composite powders(5i/Al=5mole ratio} synth-
esized by carbothermal reduction at 1350°C for
10h under N,/H, atmosphers variation,
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Table 5, Average Mean Sizes and Specific Surface
Areas of the Sialon—SiC Composite Powders
(Si/Al=5mole ratic) Synthesized by Carbot-
hermal Reduction at 1350°C for 1Ch under
N./H. Aimosphere Variation.

N, I Av Size|  Size Range St. | Spec, Surf.
' tnm) {im] Dev, | Area(m?/g)

100 00 300 5 158.6~1113.9 144.3 97

50 50) 137.4 44 9~ 269 5 15.4 201

0.100| 369.8 165.8~1554 9 143.0 18.4

Table 6. Average Mean Sizes and Specific Surface
Areas of the Sialon—SiC Composite Powders
(Si/Al=2mole ratio) Symthesized by Carbot-
hermal Reduction at 1350°C for 10h under
N./H,=50/50 Atmosphere.

N, H Av.Size| Size Range St Spec  Surf,
PO tmy inm] Dev. | Areatm?/g)
50 50) 131.1 45,1235 2 15 8 199
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