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ABSTRACT

Compacts of mixed 5i0,-Si powder were liquid phase sintered at 1450C for up to 60 min in a hydrogen
atmosphere. In contrast to the conventional microstructures of hquid phase sintered materials, the specimens
showed that the solid phase of Si0; formed a matrix while the liquid phase of Si1 was dispersed in the solid
matrix. The dispersion of liquid Si pockets was attributed to the high wetting angle of liquid Si on sohd
5i0,. Because of relatively high solubility of Si0, in liquid Si at 14507, SiQ; parficles accommodated their
shape via a solution-reprecipitation process. The liquid Si pockets grew by coalescing with their neighbour
pockets. In the latter stage of the sintering, plate-shape grains appeared in the liquid Si pockets. The grains
were Si(}; phase precipitated from the liquid Si which was oversaturated with oxygen during cecoling to room
temperature. By the formation and subsequent removal of the gaseous 310 phase due to the reaction between
§i0), and Si, the specimens became porous.
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Fig. 2. Microstructural changes of Si0:-Si compacts smiered in the presence of a liquid phase at 1450T in H,
for; {(a) 5min, (b} 10 min, (c} 30 min and (d) 60 min.
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Fig. 3. Plate-like phase in a Hqud Si pocket
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Fig, 4, X-ray diffraction pattern of Si0,-5i compacis si-
ntered in the presence of a liquid phase at 1450
T m H; for; (8 5min, (b) 10 min, {¢) 30 mn
and (d) 60 min.
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Fig. 5. Phase diagram of Si-O {(Rel. 3).
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