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ABSTRACT

Alumina-glass composiles, which are considered as the matenial of the choice for ail ceramic dental crown, was
prepared by aqueous-based tape casting and sintering for 2 h at 1120°C, followed by glass infiliration far 2 h at 1100°C,
Biaxial strength and fraciure 1cughness of the composites were evalvated o determine the optimum composition of the
tape as a (unction of the amount of constiluent, such as aluming, binder, and plasticizer. The strength and the Iracture
toughness ol the alumina tape increased wilh increasing the contents of alumina and binder These observations arc
consistent with in fluence of the constituents on mean alumuna parlicle distance in tapes. suggesting that high strength
ot the glass infiltrated alumina composites is related to wughening by crack bowing. The biaxial sirength and the fracture
loughness of the composile containing the optimua constilwent composition were 523 MPa and 3.3 MPa - m*?,
respectively,
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Table 1. Organic Additive Composition in Tapes Having Di-
flerent Formulaiten.

afato b/b4p | binder{wt%) | plasticizer(wit%)
1 0.825 0.5 10.61 10.61
2 0850 0.5 8.82 8.82
3 0.875 0.5 7.14 7.14
4 0.850 0.5 6.18 6.18
5 0.900 0.5 554 5.536
6 0.875 04 571 8.57
7 0.873 (113 8.57 371
8 0.875 0.7 10 4.29
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Table 2. Chemical Composilion of the Infilanl Glass
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Osudles Comiposition{wt)
510, 163
ALO, 156
B,O4 154
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Cal 193
La,05 410
Ce0y 40
Fe,0 0.73
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Fig. 1. SEM micrographs imaged with backscatlered clectrons
of (a) aqueous tape casl alumina-glass composite (b)
ship cast alumuna-glass composile.
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