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Abstract Four distinctive hot pressed and heat treated Si;N, ceramics, SisNs~8% Y:0s, SisN,~6% Y.0:-2% AlLO
3 SisNe-4% Y:03-3% AlLO; and Si;N«-1% Mg0O-1% SiO.(in wt% ), were prepared and characterized by X-ray
diffraction, scanning electron microscopy, image analysis and mechanical tests. The fracture toughness of Si;N,-
8% Y,0; specimens containing large elongated grains showed the highest value of about 9.8MPa m'% Two out
of four SizN, ceramics(SisN-6% Y,05-2% Al,0; and SisN,-4% Y,03-3% Al:Os;) heat treated at 2000°C retained
the fracture strength of over 900MPa and fracture toughness of over 8.0MPa m!/% Large §-Si;N, grains having

a diameter larger than 1 um appeared to contribute to increase in fracture toughness.
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Fig. 1. XRD patterns of the area of SisN, specimen
(S6Y2A) hot
direction : (a) hot pressed, (b) hot pressed and
heat treated at 1900°C in Ar, and (c) hot pressed
and heat treated at 2000°C in N..
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Fig. 2. XRD patterns of Si;N, specimen(S4Y3A)
heat treated at 2000C in N, :
to hot pressing direction, and (b) the area perpen-

(a) the area parallel

dicular to hot pressing direction.
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Fig. 3. Scanning electron micrographs of polished

and chemically etched surface of S4Y3A speci-
men : (a) hot pressed, (b) hot pressed and heat
treated at 2000°C in N,, and (c) hot pressed and
heat treated at 1900C in Ar.
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Table 1. Density, image analysis results, fracture strength and fracture toughness of SisN; speci-

mens.
Specimen Heat trcfa'tmem deB;lS‘;y Calcul.ated Average grain size 0 Ky
» condition (g/er) density Area(u’) | Length(m) | Width(m) (MPa) (MPa-m'?)
HP(1720C) 3.21 0.052 0.363 0.252 1038+122 72404
S8Y 19007C/2h 3.28 3.29 1.575 2.000 1.583 920452 8.0+04
2000°C/2h 3.28 1.038 1.562 L 1.092 650+ 46 9.8+0.3
HP(17207C) 3.24 0.039 0.312 0.220 986 +83 64404
S6Y2A 1900°C/2h 3.26 3.28 0.643 1.278 0.845 9704121 71402
2000°C/2h 3.24 0.512 1.151 0.755 892+118 8.710.5
HP(1720C) 3.20 0.039 0.328 0.251 869167 5.510.6
S4Y3A 1900°C/2h 3.15 3.26 0.452 1.049 0.735 928162 6.31+0.4
2000C/2h 3.21 0.363 0.894 0.625 907 +82 8.0+0.4
HP(1720C) 3.10 - - - 1020£110 57105
SIM1S 1900C /2h 3.21 3.19 0.399 0.993 0.748 997479 70402
2000C/2h 3.16 0.303 0.858 0.604 8221112 6.940.7
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Fig. 4. Scanning electron micrographs of polished and chemically etched surface of (a) S8Y, (b) S6Y2A,
(c¢) S4Y3A, and (d) SIMIS specimens hot pressed and heat treated at 2000°C in N..
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Fig. 5. Flexural strength of SizN,; specimens with
heat treating temperature.
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Fig. 6. Influence of average width of grains greater
than or equal to 1um on the fracture toughness of

various Si;N, specimens.
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