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ABSTRACT

The powders of the syslem Si;N,-Y;0.-AIN were prepared using SUOC.H, i, and Yl - 6H,0 together with
commercial AIN powder. a-5i;N. was prepared by the carbothermal reduction and nitridation of the hydrolyzed
gel at 13307 for 10h in N, atmosphere YCL, » 6H.Q was observed to be changed to V0 during the reaction.,
a-Sialon(X=0.2, 0.4, 0.6) ceramics were obtained by hot-pressing the SizM.-Y,0s- AN nuxture al 1780°C for
1h under 3¢ MPa.

The contenl of @-Sialon increased with increasing metal solubility (x value) and «-Swmalon single phase was
ohtained at the metal solubility of 0.6. With increasing metal solubility, flexural strength. fraclure toughness
and (hermal shock resistence were decreased, while the mucrohardness was increased Large elongated £-5i,1M,

grains were mainly observed at lower metal solubility. Mechamcal prorerties of the sinlered ceramics with X=
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0.2 were measured as follows  flexural strength . 650 MPa, fracture loughness , 3.63 MN/m3/2. hardness , 14.

7 GPa, thermal shock resistence temperature . 380°C.
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Tahle 1. Starting Malerials Used in This Study.
Specific Surf Particle Si
peciiic surlace article Hize :
R i ty
eager Aren(n/g) Range (m) Purity Company
Fluka Chemical Co
TEOS / - - 085; -
| > |Lid,, Switzerland
Aldrich Chemical
«6H, - _ o
Yl - 6H,0 99 9% Co.. Lid. US4,
Extra Pure Dulsan Pharmaceutical
H,O — | —
NH,OH NH, 25—28wi% 0,, Ltd., Korea
| Duksan Pharmaceutical
H, - - o
C.H:O0H 5% Co,, Ltd,, Korea
AIN 3-6 13-20 8% f,{e méf;:;;} Stark Co.,
Carbon Wako Pure Chemical
— (17
‘ Black | 13296 > 9% Ind., Lid, Fapan

A28 A2z {1991}
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Fig 3. X-ray diffraction pattern of Si;N,-Y,0,-AIN
system powder (X=0 2) synihesized at 1350
for 10h in N, atmosphere,
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Fig 4. TEM photographs of commerrial AIN pewders and synthesized powders used in this study(X=0.2).

fa) commercial AIN powders,
-AIN powders al 600°C for 1h, (d) $1,N,-¥,0,

b in N, atmosphere,
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Table 5. Results of Phase Analysis of the System Y-S§j—Al-0O—N Ceramics Hot— Pressed at 17807 for 1h.
Sggll?lgﬁlily Composition {mol%) Results ol Phase « —Sialon j
(X Value) SyN, Yo, AIN Analyzis* 1%
0.2 78.7 2.1 19.2 o —Sialon, -S53N, 45
0.4 G3.0 37 333 a—>Sialon, #—S,N_ 69
[ 0.5 50.8 4.9 44.3 e —Sialon 100 N
# Trace phases were nol detected by X—ray dillraction in each composition.
Table &. Lattice Parameters of Y—8i—Al-0—N Ceramics as a Function of Meta] Salubility (X value)
Metal General Formula Laltice Parameter( i)
Solubility . a—S1alon F—51,N, Remai lk
(X Value) TSk Al (OraiNiacsan a—axis c—axis a-axis c—axis
il a—54LN, 7.795 5.616 - - Ref, 14
0.2 Yoo (Sinlye) (D055 7.763 5. 638 7 603 2 907 This
04 Yo (ST 2 AlLg) (046N s 1) 7793 5 681 604 2.007 Work
0.6 Yoo (Sl AL 10N i) 7.819 2.692 - -
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Table 7. Physical Properties of Y—-51—Al-0-N
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System Metal Solubility
Physical (X Value) Remark
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Thermal Expansion )
1 A 2.
Coefficient {10~/ S3 344 2.6
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Poisson’s Ratio 0.24 | 0.24 | 0.24
Thermal Conductivity . -
Wi K 12.15 | 10.15 | 8.90
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