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ABSTRACT

Fine Si—Al-QH coprecipitate powders were prepared from Si— and Al-alkoxides hy the hydrolysis
method, g—BSialon powder was obtained from the prepared S$i—Al—QH coprecipitate by the simultaneous
reduction and nitridation method.

The synthesized Sialon powder was pressureless sintered at 1750°C for 90 min in N, atmosphere.

The characterization of the Sialon powder was performed with XRD), BET, SEM, TEM and particle size
analysis. The sinterability and mechanical properties of sintered bodies were investigated in lerms of relative
densily, M.Q.R., fracture toughness, hardness and the morphology of microstructure The highest values of
their mechanical properties were oblained for the #—Sialon ceramics at Z=1 and those values are as follows
M.O.R., K and Hy of 2—Sialon ceramics(Z=1) are 499.1 MPa, 5.9 MN/m™ and 1§.7 GPa , respeciively,
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Table 2. Relative Densities of A—Sialon(Si_ALO;
N,_7) Sintered at Various Temperatures for
a0 min in N, with Zyttrite as a Sintering Aid.

Sintering Weight fraction of zyttritﬂ
Z value
Temp. 0wt ‘ 5wt% ‘l[)wt%
Relative Density (%)
=0 1670C | 59.3 | ~— | 636 | —
” 7o0c | 604 | — | 850 | -
I ws0C | 630 | - | 720 | —
7= 1 1670C | 73.4 | 93.3 | 95.9 | a4.0
i 0T | 768 | 8.7 | 95.7 | 95.7
" 1750C | 82.1 | 9.1 | 9.1 | 95.2
72 W | 140 | — | 947
i 70T | 4 | — | 941 | -
" 70C | B9 | - | %51
3 wc | w5 | — | 94
# 1700c | 825 |~ | 954 | -
| s | 855 | - | %67 | -
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= e ] Table 3. Relative Densities of §—Sialon(Sis_zALO:
T i N,_} Simtered at Various Temperatures for
E 6k 3 o0min in N; with YAG as a Sintering Aid.
E Sintering Weight fraction of YAG ]
= 15 T Z valug
Temp. | 0wt% | 5wi% [10wt% | 15wty
14 .
Eelative Density{%)
nr il Z-0 w0c | 93] - [ 3] -
Lo i s 2 1700C | 60.4 | - T 48 | -
Z [Siﬁ—zAlzozNB—z] ” 17o0t 6.0 791 _
Z=1 1670°C 3.4 94.7 95.9 95.8
Fig.7. Hardness of §—Sialon sintered at 1750°C for i 1700C 76.8 | 949 | 953 | 953
$min in N, with 10wt9% zytrite as a i 1750°C 8.1 | 9586 | 950 T 94.3
sintering aid. Z-2 0T | %0 | - [ %8| -
4 1700C 7h.4 - or.0 -
T T T 4 1750C 78.9 - 05.4 -
=3 | wwt | ws| - [ei] -
“Csoal- | " e | 825 | -« we | -
= " s0c | 855 | — e | -
:'.aoor’ -
= Table 4. Comparisen of the Hardness and the Fracture
;300” -1 Toughness of Sialon Sintered at 1750°C for 90
min in N, in the Case of 10 wt% Zytivile and
200} ) YAG Used as a Sintering Aid.
T Z value 1 2 3
3 1 ]
1 2 a Fracture Zyttrite }—EQ 44 3.7
Toughness
Z {Sig_zAlz0:M5.;) IV fc8%) YAG 42 371 35
. \ , dnes Zytirite 18.1 17.7 16.6
Fig.8. Modulus of rupture of #—Sialon(Sis-zAlO, ?é{:a?w YAG - p 5
Ns_z) sintered at 1750°C for 90 min in N, with ' 15 w

10 wt% zytirite as a sintering aid.
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