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Abstract

Alumina-Zirconia composites are an important family of structural ceramics materials due to their high strength and toughness properties. These materials are of particular interest to us in India since we are richly endowed with excellent deposits of zircon and bauxite, the natural sources of zirconia and alumina respectively. In order to achieve better properties in the final product, colloidal processing has several advantages over conventional dry processing route. The salient findings of our research work on the colloidal processing of alumina-zirconia ceramics are presented in this colloquium. These include:

· Experimental investigations on and theoretical models for the dispersion and rheology of mixed alumina-zirconia suspensions

· Design of tailor-made dispersants based on a molecular modeling approach

· Dispersion and consolidation of concentrated alumina-zirconia suspensions in order to produce a homogeneous, defect-free green compact including determination of the extent of dispersion and modeling the role of powder size, packing, solid loading, relative proportion of the constituents and surface-colloidal properties of powders obtained from different sources

· Population balance modeling and computer-aided control of the evolution of microstructure during sintering of green compacts
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