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ABSTRACT: [n the present work, silicon nitride was fabricated with YsAlsOyp as sintering additive and its mechanical properties were
investigated. Silicon nitride with 3, 5, 7wt% of Y3Al:Op was prepared and sintered by a Hot Pressing (HP) technique at 1750, 1800 T
for 2 hours. The Process was fulfilled under different process pressures of 30, 45MPa respectively. Mechanical properties (demsity,
strength, hardness, fracture toughness) were investigated as a function of Y3AlsOp contents in SisNg. SisNg -Y3Al:Orn ceramics showed
similar  mechanical ~ properties compared with SisNgY,05ALOs ceramics. But its high temperature strength was higher than

Si3N4-Y205-ALO;s ceramics considerably.
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Table 1 Compositions and Processing Conditions of SisN; Materials

Specimens

Sintering Additives (wt%)| Process Temperature (C)

Process Pressure (MPa) | Sintering Time (hr)
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1750

30

3 (Y3Als0n)
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Fig. 1 Relative Density of SisN; Ceramics with different
process temperatures(a)and process pressures(b)
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Fig. 2 Vickers Hardness of SisNg Ceramics with different
process temperatures
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Fig. 3 Flexural Strength of SisN; Ceramics with different
process temperature(a) and process pressures(b)
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Fig. 4 Fracture Toughness of SisNy Ceramics with different
process temperatures

600
500
é_‘ .
< 400 f
: \ / [ ]
B [ ]
£
£ 300 ¢ v
&7
T
s 200}
=
E Elevated Temperature : 1200C
100 —@— Sintering Additive : Y3Al50,
-y Sintering Additive : Y,03-AlyOy
0 s
3 5 7 8

Sintering Additives (wt%)

Fig. 5 High Temperature Strength of SiaN; Ceramics ;
3-point bending test, 1200C, high vacuum
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