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ABSTRACT

The self-toughened 5i;N, ceramics, where needle-like coarse 3-SiN, grains were dispersed within fine-grain-
ed matrix, were prepared via hot-pressing at 1730°C for 2 h using 5 vol% F-Si,N, whiskers as a seed. In this
study, the microstruciures and mechanical properties of self-toughened SiN, ceramics were imvestigated. The
flexural strength of self-toughened Si;N; ceramics was increased from 600~800 MPa of the $ig¥, monchth to
830~1025 MPa. The Ky was also increased fraom 4.0~5.0 MPa * m"? of the SigN, monalith to 5.8~6.5 MPa m"
The needle-like coarse SizN, grains in self-toughened ceramucs were considered to induce various toughening
mechanisms including the crack deflection, pull-out and bridging. and to contribute to Ky improvement. In ad-
dition to toughening mechanisms, the K improvement was considered 1o be partially indebted also to the arien-
tation of large B-SizN, grams and to the promoting etfect of B-Si,N, whiskers on the o to B transition.
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Fig. 1. Scanning electron micrograph of as-received
B-Sig, whiskers.
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Fig. 2. Distribution of diameter and aspect ratio for
as-received P-Si;N, whiskers.
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Fig. 3. Scanning electron micrographs of etched surfaces. Polished tensile suwrfaces were chemically etched hy
HEF'+HNO, solution. C and R denate the core and rim region of large acicular B-SiyN, grain, respectively.
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Fig. 5. Scanning electron micrographs of fracture surfaces of Si;N, monolith and self-reinforced SisN; ceramics.

P denotes the pull-out.
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ig. 8. Example of TEM micrograph for crack pro-
pagation (denated by arrow) along grain houn~
dary of coarse acicular SisN, grain.
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