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ABSTRACT

The self-reinforced SisN; ceramics were prepared by pressureless-sintering using f-Si;N, whiskers as a seed. Effects
of B-Si3N; whiskers on microstructure and mechanical properties , and the o to [ phase transibon of SN, were
investigated. The self-reinforced Si;N, ceramics were densified {relative density = 98%) by pressureless-sintering (1800°C.
2h) using 8mol% Y,0, and 6mol% Al,(Qy as sintering aids and 5 vol% B-Si;N, whiskers (ball-milled for 2h) as a seed.
The fracture 1oughness of seli-reinforced Si;N, ceramic showeed telatively higher value of 7.8 MPa-m' than 5.4 MPa-
m'* of the $1;N, monclith. During the initial stage of liquid-phase sintering, B-$i;N, whiskers within self-reinforced $isN,
ceramic seemed to hinder the densification owimng to their acicular shapes. but accelerated the ¢t to B phase transition
because they acted as pre-existing nuclei. It was found that the more B-5i3N, nucei. the faster ¢ to P phase transition.

Key words 1 Pressureless-sintering, Self-reinforced silicon nitride, Microstructure, Fracture toughness, Phase tran-
sition
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Fig. 1. Effect of amount of sintering aid on the relation
between the relative density(Ds) and sinfering tem-
perature in SigN, ceramics which were prepared by
pressureless-sintering at 1730~1800°C for 2h.
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Fig. 2. Effect of B-Si3M, whisker content on the relative
density(Ds) and shninkage of Si;N, ceramics which
were prepared by pressureless-sintering at 1800°C for
Zh.
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Fig. 3. Effect of [B-S13N; whisker contemt on fracture
toughness (Ky) and [lexural strength(FS) of SisN,
ceramics which were prepared by pressureless-
sintering at 1800°C for Zh.
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Fig. 4. Scanning election mi::rographs- -[;f etched surfaces of SisN4 monolith and self-reinforced SigNy ceramics which were
prepared by pressureless-sintering at 1800°C for 2h. (a) monolith, (b} 5vol% SisN, whiskers(hall-milled for 2h), (c)
10val% Si3N4 whiskers(bail-milled for 2h} C and R in figures denote the core and rum region of large acicular [-SizN,

grain, respectively.
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SisN; monolith and self-reinforced Si;Ny ceramics

which were prepared by pressureless-sintering at
1800°C for 2h.
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Fig. 7. Distribution of cumulative frequency for aspect ratio

of 8izM, grains for Si;N, monolith and self-reinforced
813N, ceramics which were prepared by pressure-less-
sintering  at 1800°C for 2h. 2D(solid line) and
3D{dotted line) denote 2 dimensional aspect ratic and

3 dimensiomal aspect ralio. respectively.
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1800°C for 2h. P n figure denoles pull-out. (a) monohth, (1) Svol% Si;Ng whiskers(ball-mulled for Zh) and (c) 10vel%

SizN, whiskers(ball-milled for 2h).
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Fig. 8. Variations of o-SigN, fraction as a function of sinfer-
g temperature for S1;N4 monolith and self-reinforced
SN ceramucs which were prepared by pressureiess-
sintering at 1500~1700°C for Zh.
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Fig. 10, variations of fraclure surface with simleving temperature in Si;N, morolith and self-remforced SizMNy ceramics wlich
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