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ABSTRACT

Beta-sialon powder(Z=1) was synthesized by the siumultaeous reduction and nitridation of the mixed
powders of Hadong kaolin and silica. Silicon hydroxide was prepared from Si-atkoxide by a hydrolysis method
and amorphous silica was obtained from the calcination of the prepared silicon hydroxide. Hadong kaolin was
mixed with both the silicon hydroxide and amorphous silica, respectively. The average particle size was 4 gm
and the morphology of particle was rod-like and equiaxed in the case of beta-sialon powder prepared form
Hadong kaolin and silicon hydroxide{(COMPOSITION A), whereas the average particle size was 3 pm and the
morphology of particle was equiaxed in the case of beta-sialon powder prepared from Hadog kaolin and
amorphous silica(COMPOSITION B) .

The synthesized beta-sialon powders were hol-pressed at 1750°C for 2hours under 30 MPa in a nitrogen
atmosphere after YAG composition (8 wt%) was added to these powders as a sintering agent. The hot-pressed

specimens were annealed a 1400°C for 4 hours in a nitrogen atmosphere. The mechanical properties of sintered
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hodies were investigated in terms of M.O.R.,

follows.
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fracture toughness and hardness. The measured values are as

COMPOSITION A:M.O.R. 508 MPa, K¢ 3.5 MN/m*, hardness 13.6GPa.

COMPOSITION B: M.0.R. 653 MPa, K

5.4 MN/m2,

hardness 13.5 GPa.

LM E

f#-Sialon 2 SiyN.9} Si;N,0 3¢ Sigh N =#h=)q] Al E}
07 54 #gHo] oj = FEgERA", Aitan
2744 5 st qbAA, s A g4 Fo) okza Zﬂi
& 2#x 9loP. Umebayashi 5%¢] 3hadaof Al3wr
< YA R AL3le] 1400Co A F-Sialon 222 A
7} o] Alumino-silicate #| 2] M AL 2F HY ) E4 o
LA p-Sialon 235 d3E 0t AdE]s] &

Aol Mz slgald®, Sey4® 1A F45 8

EAERd EREDL a2 PUAE 4B B
Sialon £ YA Y7} ol 2, A9
5% 20EL2 45T 42 AT Y2 2717 510
P E

+ ddrelde 4 el dAa g Zol?l A 3tod
Sl—alkoxldei HH o2 4 E £435 g ulAdd 4
g 75 f-Sialon & 24 e] Z=19| H5E &5 #-5d3)
Edst HE UL SHAL ALsted 1350TA 13
A7EE A& AelA A#dgA7 g-Sialon 3} «
-SiNy o] ETHEDE F4Fs. o £8E 17507 o) A
2A)7HE4 30MPa 9] o w A4 297d4 Qi) 7}
4L dled A g-Sialon £ 445 A=k, 747 4
=l F2E Fdsie o

r-{::

e,

L=
= ) =]
e e

i

g
B

2.1. #=
Si(OCz
Ags
AlZF i
o pH 7} 1
ml e &£52

e, 442

s)a (Tetra Etyle Ortho Silicate : TEOS) ot
£ 11890 E 39 F 973 A3l 1
hatgien TEOS 2| 30 2ule digate 234
=% NH,OH 23 £ 5}ef £ 10
15t TEOS & 7h4-3-3) (hydrolysis) 5}
A% marde e, 2447
L ALAA FAA 2] Fol 10T elA 24 47} A=A A
AFE $05E Azt
A-Sialony Z3Fto] 19| =l

l

=z
=i
1 =
]

ab BhEEE

(638)

Table 1. Chemical Compesition of Hadong Pink

Kaolin.
Compo| .
. 5i0, | AlQy | Fe,Op | CaO | MgC | TiQ, [Ig.Loss
-sition,
wi% |44.59 [ 39.55| 1.48 | Tr. | Tr 0.17 | 14

Table 2. Chemical Composition of Carbon Black.

Compo-
. c S1 Al Ca 5 Cl
siticn
U’L% 99 04 } 0.368 | 0.02 | 0.02 | 0.20 | 93
Table 3. Compositions of Starting Materials.
Amount {gr )
Silicon | Amorphous | Hadong Carbon
Hydroxide| Silica Kaolin Black
Compaosi-
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Fig.1. Schematic diagram of beat-sialon ceramics
fabrication
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Fig.3. TEM photographs representing powder morphology.
{A)Si(OH), powder hydrolzed from TEQS. (B) Amorphous Si0, powder calcined at 600°C for 1h.

Table 4. Particle S5ize Distributions of Starting
Powders and the Synthesized Powders
heated at 1350°C for 13h in N, Atmosphere.
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Amorphous
» 0.44 ] e 0.27-1.51
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Fig.4. X-ray diffraction patterns of the synthesized
powders heated at 1350°C in a N, atmosphere
as a function of nitriding time.
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Fig 5. X-ray diffraction patterns of the synihesized
powders heated at 1350°C for 13h in a N,
atmasphere,

(A) composition A. (B} compaosition B,
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Fig.6. TEM photographs of the synthesized powders
heated at 13507 for 13h in a N, atmasphere,
(A) composition A, (B) composition B,
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Fig.7. X-ray diffraction patterns of the beta-sialon
ceramics hot-pressed at 1750'C for 2h in a N,
atmosphere, followed by annealing at 1400°C
for 4h in a N, atmosphere,

(A} compostion A. {B) composition B. (C)
the synthesized powder from the mixed powder
of Hadong kaolin and Kimcheon guartzite.
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Fig.8. SEM photographs of heta-sialon ceramics hot
—pressed at 1750°C for 2h in a N, atmosphere,
followed by annealing at 1400°C for 4hina N,
atmosphere.

{A) composition A. (B) composition B.
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Table 5. Mechanical Properties of Various Beta
-Sialon Ceramics.

H.Kaolin|H.Kaolin . |H.Kaolin
Starting | H. H.Kaolin
. . |K.Quar-|K.Quar-| Amorphous
Materialsy Kaolin ) . SIOHY, | |
tzite tzite Silica
Fabrica | PS, HP, HP, HP, HP,
tion 1800°C, | 1750°%C [ 1780°¢ | 17%0T | 1750°C
Method 1h 1.5h 1.53h Zh 2h
awt% | Jwt% | 3wt
Sintering 8wt Y.0, Y.0, Y.0,
Aids Y.0: | 5wi% | 5wt% | Swt%
ALO; | ALD, | ALO,
Z-value 2.7 1.0 1.0 1.0 19
M.O.R.
248 4510 410 508 653
(MPa}
Kie 2.8 28 2.8 3.5 54
tMN/m*?)
Hardness
13.3 14.7 13.3 13 6 13.5
(GPa)
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