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Theoretical and Experimental Analyses of Strength, Young®"s modulus, Thermal
Expansion Coefficient and Thermal Conductivity of Porous Ceramics

HIRATA, Yoshihiro
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The mechanical and thermal properties of porous ceramics were examined
theoretically and experimentally for alumina (AI203§, mullite (3A1203-2Si02), yttria-stabilized
zirconia (YSZ, Y0.15Zr0.8501.93) and silicon carbide (SiC) as a function of porosity. The
compressive strength, Young"s modulus and thermal conductivity of the porous oxides (Al203,
3A1203-S102, YSZ) or porous nonoxide (SiC) decreased with increasing porosity. On the other hand,
the thermal expansion coefficient was independent of porosity, and agreed with the value for a dense
ceramics with 0% porosity. These experimental results were well explained by the theoretical
equations of mechanical and thermal properties derived for the microstructures with open or closed
pores.
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