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ABSTRACT

In this paper, the morphology of zirconia ceramics fabricated by tape casting and dry-pressing
is evaluated quantitatively and automatically using automatic image analysis and the P((')
fimction. Such investigation gives insight into the densification and grain growth mechanisms.
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INTRODUCTION

To produce materials of the highest quality requires careful control of their microstructure.
This, in turn, requests the knowledge of their microstructural evolution during the fabrication
process (for example, see Brook, 1987). Moreover it has been shown that automatic image
analysis is a very suitable tool to investigate the morphology of any material - ceramic, metals,
plastics, composites, ...- (Chermant, 1986).
The scope ofthis paper is to determine the influence ofthe forming process on the evolution
of the microstructure of tetragonal zirconia (TZP ZrO2 +3 mol % YQOQ) during sintering.
Densification and grain growth were investigated by automatic image analysis.

EXPERIMENTAL

Tape cast and dry-pressed specimens were prepared from ZrO; powder stabilized with 3 mol
% yttria (YZ3, Rhone Poulenc, France). An ultrasonic treatment was used with the aid of a
dispersant to deagglomerate the powder in a solvent (Chartier & al., 1991). The solvent was
an azeotropic mixture of 2-butanone/ethanol (66/34 vol.%) and the dispersant was a
phosphate ester (Chartier & al., 1987).
Granules for dry-pressing were achieved by spray-drying this same deagglomerated powder
with a binder. The mean agglomerate size was measured to be 56 um. Tape casting slurries
were composed of deagglomerated YZ3 particles dispersed in the solvent, and of polyvinyl
butyral as binder and polyethylene glycol and dibutyl phtalate as plasticizers (Boch & Chafiier,
1989).












