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ABSTRACT

The effects of dissolved Ca ion from plaster mold during slip casting on the microstructure and fracture
toughness of high-purily sintered alumina were investigated. When the alumina slip containing 1000 ppm MgQ
was casted on a calcined alumina mold, the sintered compact had a homogeneous microstructure with equiaxed
arains. However, when the same slip was casted on a plaster mold, the sintered compacl consisted of Lhe
mixture of equiaxed and elongated grans. This inhomogeneous microstructure was alse observed in the sintered
alumina doped with 1000 ppm MgO and 100 ppm Ca() whose compact was prepared on the calcined alumina
mold indicaling that the inhomogeneity was caused by Ca(Q It was found that the specimen confaining both
MgO and CaQ had higher fracture toughness than that contzining MgQ only. The enhanced fracture toughness
by Ca0 is probably due to the crack deflection along the boundaries of the elongated grains.
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Fig. I. A schematic illustration of slip casting.
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Fig. 2. SEM micrographs of as-cast surfaces of 1000
ppm MgO doped AL, slip casted on (a) a plas-
ter mold and (b) a calcimed alumina mold.
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Fig. 3. Pore size frequency distribution in slip-cast bo-
dies.

Fig. 4. Microstructure of polished and thermally et-
ched surfaces of 1000 ppm MgO-doped Al:O,
specimens formed by slip casting on {a) a calci-
ned alumma mold for 2 min and (b} a plaster
mold.
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Fig, 5, Microstructure of 1000 ppm MgQO and 100 ppm
Ca0 doped AlLQ; specimen formed by casting
on a calcined alumina mold.
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Fig. 6. SEM photographs of 1000 ppm MgO doped Al
O; specimen, formed by casting on a plaster
mold for 5 min, showing the Ca contanunation
gradient. The part was formed (a) during the
first 1 min, (b} during the time between 1 and
2 min, and (c} between 3 and 5 min.
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Fig. 7. Microstructure of fracture surface of 100 ppm
CaO-doped Al:Os specimen, formed by casting
on a calaned alumina mold, showing platelike
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