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SECTION El: PHYSICAL SCIENCES

E1-01: Creep behaviouc of hot isostaticaily pressed Si,N, with different amounts
of Y,0, additives

B S B Karunaratoe, B A Karunaratne
(Dept of Physics, Univ of Peradeniya)

Silicon nitride {Si,N,), one of the best structural ceramics, has an extremely low self
diffusivity due to its covaleat nature of boading.” To obtain dense Si,N, bodies, a
sintering additive such as MgO is used. The additive reacts with free surface Si0O,
oo Si;N, particles and produces a silicate liquid at sintering temperature. This liquid
phase promotes sintering and hence densification. However, on cooling, thus liquid
forms a residual glassy film at grain boundanes which softeas at high temperatures,
resul('mg‘in adverse effects on mechanical properties. With Y,0, as a sintenng
additive, improved high temperature properties of Si,N, can be obtawned due to the
fogmation of oae or more highly refractory grain boundary phases.

lo this study, creep properties of Hot Isostatically Pressed (HI[Ped) Sy,N, with 1.5,
4.0 and 7.5 w1% Y,0, were investigated. All the matenials selected were in the
Si,N, - Si;N,0-Y,Si,0, compatibility triangle of the Si-Y-O-N syster in order to
minimise the oxidation. The matenal with 7.5 wt% Y,0, was tatlored to lie within
the above triangle by adding 2.5 wt% $10,.

Creep tests were conducted in an ambient air atmosphere at temperatures [300°C and
1350°C in four point bending mode. All the matenals investigated demoastrated
excellent resistance to creep at these lemperatures. The preliminary studies oo the
samples containing 3.5 wt% and 7.5 wt% Y,0, showed linear stress dependence oa
creep rate. However, the material with 4 wt% Y,0, cavitated during the creep
deformation. This may be due to the vanation of S10, and impunty content in the
starting material and differences w fabncation routes.



