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ABSTRACT

Directional effect of applied pressure during sintering on the mucrostructure and fracture toughness of the
heat-freated silicon nitride ceramics has been investigated. The specimens with a compaosition of 92S5i3N;-8Y;05
{in wt%) were sintered at 1720 by a hot press {HP) and a hot isostatic press (HIP) and heat-treated for
grain growth at 1800-~-2000%C. The fracture toughness of the HP samples increased with the grain size while
the fracture toughness of the HIP treated samples remained the same even though the grain growth occurred.
This discrepancy was explained by a bimodal grain size distribution and large aspect ratio of the HPed samples
and a monomoedal grain size distribution and small aspect ratio of the HIP treated smaples.
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Fig. 1. Microstructures of 923i,N-8Y.0s (in wt%) spe-
cimens a) HPed under 28 MPa and b} Can/HIP
treated under 150 MPa al 1720€C for 40 min
and then heal treated al 2000C under 20 MPa
for 2 h in N; atmosphere.
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Fig. 2. Aspect ratios and grain sizes of 9255N.-8Y,0;
(in wt%) specimens as a function of the tempe-
rature.
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Fig. 3. Distributions of normalized grain size in the
9251, N,-8Y,0: {in wt%) specimens a) HPed un-
der 28 MPa and %) Can/HIP treated under 150
MPa at 1720 for 40 min and then heat treated
at 2000C under 20 MPa for 2 h in N, atmos-
phere,
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Fig. 4. Fracture toughness of 925i;N,8Y:0; (in wt%)
specimens as a function of the square root of
grain size (dyg)-
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Fig. 5. Schematic diagram of microstructural evolution
during pressure sintering.
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Table 1. Comparision of Fracture Toughness on Para-
llel and Perpendicular to HP Direction for
9250.N,-8Y:0; (in wit%%) Specimens

Relation
to HP Parallel Perpendicular
direction to HP to HP
Heat- direction direction
treatment {MPa-m'?} (MPa-m'*?)
temperature
1720T 641+ 0.30 7.23+044
1900 7.25+ 030 8.50+ 0.50
2000 .00+ 0.50 984+ 0.40
el w2 s el g2 AR Adlelh o]x HP 4
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