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ABSTRACT

Synthesis of g#—Sialon powder was attempted with carbothermal reduction of porous glass. The parous glass
was prepared by heat and hydrothermal treatments of 9.32 Li,0 - 46.5B,0; - 37 2 8% - 6.98 ALO; glass. Carbon
pyrolyzed from propane gas was deposited on the porous glass, thereafter activated carbon was added as
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reducing agents. The synthesized A—Sialon powder was pressureless sintered at 1750°C for 1hr in N.

atmosphere

The characterization of the §—Sialon powder was performed with XRD, BET, SEM and particle size
analysis. The sinterability and mechanical properties of the sintered bodies were investigated in terms of bulk

density, M.O.R.,

fracture toughness, marphology of microstructure and etc.,

The reduction effect of deposited carbon was better than that of activated carbon mechanically added., The

formation of SiC was predominant over that of Si,ON; and A-Sialon owing to low partial pressure of N, inside

the pore, whereas on the surface of porous glass the formation of 5i,0N, and §—Sialon were predominant.

Thereafter, SiC reduced unreacted glass to be g—Sialon.

Single phase of §—Sialon(Z=1.92) was cbtained from PGA porous glass having the largest pore radius by

the simultaneous reduction and nitridation method at 1450°C for 5hrs. The bulk density, M.O.R.,

aﬂd K[c of

the sitered body are 3.17g/cc, 434.4 MPa and 4.1 MPa - m'?, respectivelv.
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Table 1. Standard Free Energy Changes in J/mof,

Reaciion AG*

A) Si0,+2/3N,+2C > 1/3 51N, +2 CO | 435776 —242.04 T

B) Si0,+3C—5iC+2C0 604002—339 41T

C) Si0+3/2C+1/2 N.— 1/2Si:0N: + |328900—182.32 T
3/2C0

D) 1/2 80N, +1/2C+1/6 No—

1/3 5N, +1/2C0

106876~ 59.72 T

E) 2 5iC+510,+2 Np— 8isN,+2C0 77977— 33.81T

A 267 8% (1989)
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Fig.1. The equilibrium pressure of CO gas as a
function of temperature for the reactions given

in Table 1.
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Fig.2. The standard free energy change for the
reactions given in Table 1.
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Table 2, Physical Properties of Porous Glasses.

Property PGA | PGB | PGC
Mean particle size
of mother glass{um) 30.0 15.5 8.3
Mean particle size
of porous glass 15.2 101 3.8
(Stokes dia  gm)
Glass trangition .
+
point, T,(C) PROEIE
Saoftening point, T,(C) > 1200°C
Specific stzlrface area 138.0 | 320.5 | 306.9
(m/g)
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SA1 (1350°C, 5hrs), SA2 (14007C. 5hrs)
SA 4 (1400, 10hrs), SA4 (1450°C, 5hrs).
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Fig.12. SEM photographs of reaction products with
parous glass, (a} PGA (b) PGB and (c) PGC at
1400 for 5 hrs.
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Table 3. Physical Properties of Sintered Bodies After
Sintering at 1750C for 1hbr.

Property SA1 | SAZ | BA3 | SAY
Weight loss(%) 32 ] 5 2
Linear shrinkage(%) 22 21 185 16.2
Bulk density(g/ce) 2.20 | 3.12 | 316 | 3.17
3 point M.Q.®.(MPa)| -~ 2896 | 393.1 | 434.4

Kic(MFa - m"% - 3.4 4.0 4.1
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Fig.13.
fwi% Y.0, as a sintering aid.
a) SA1. b) SA2 ) SA3, d) SA4.

I
s
fal
5
&
o,
o

#A4+ vehdlz, SAZ 9 SA3e A
Frel SA 4} g Al o] & Feo] £4]5gH
ON A5 4244 g—Sialon e 29 -5-474 rfez}
SR

Fig. 13 & =t 4449 stdd& FA-A |97 =
#AE des BA1E 7Fe| wel EASe, SAL
SAgelMe A A gy APt el o] 2ol wE
gz Yoz 428, SALY ALz A5 YA
o] #AWslA AZ=E o] =& ALFES} FAFald g
viehde], slal @7} o Adsie AodclE A4S
F gt

L
=
o

A 267 A 65 (1989

(781)

sl gl Sialon 2 Y 4ol FL AT

3 ¥, 1
—— 3 um

Fid 4
(@

Scanning electron micrographs of the ruptured surface of 5—Sialon sintered at 1750°C for 1hr in N, with
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