[image: image1.png]INTERPORE



 2012

Porous Alumina and Zirconia Ceramics with Tailored Elasticity and Well-Defined High-Temperature Properties
E. Gregorová1, W. Pabst1, J. Černý1, and M. Černý2
1Department of Glass and Ceramics, Institute of Chemical Technology, Prague, Czech Republic
2Institute of Rock Structure and Mechanics, Academy of Sciences, Prague, Czech Republic
ABSTRACT: Alumina and zirconia ceramics are among the most widely used oxide ceramics, mainly because of their good mechanical properties and corrosion resistance which are retained up to high temperatures. Their elastic properties can be very efficiently controlled by porosity. This work focuses on the elastic properties of porous alumina and zirconia made using rice and potato starch as a fugitive pore former that burns out during firing. Using uniaxial pressing and slip casting, porosities from close to zero up to approx. 60 % can be readily achieved in the as-fired ceramics, with a pore size and shape determined by the pore former. Young’s moduli of these porous ceramics are measured using the impulse excitation technique from room temperature up to approx. 1500 °C. It is shown that at room temperature the porosity dependence of the Young’s modulus can be satisfactorily predicted by a special type of exponential relation. The same holds true for higher temperatures as long as the material response is purely elastic. However, as expected, when inelastic behavior comes into play (in this work quantified by measuring a damping factor), deviations from the exponential prediction become more significant. Empirical fit relations are given for this high-temperature region.
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