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A Study on Zirconia-Toughened Concrete

Huang Hsing Pan Wen-Ten Kuo
Department of Civil Engineering
National Kaohsiung University of Applied Sciences

ABSTRACT

Based on the change of potential energy and the principle of thermodynamic equilibrium,
the transformation toughening of a two-phase ceramic is derived. Disc-like particles always
provide the better transformation-height and the toughness increment than the others when
w luy <1. The composite material with v, -05 and v, -0 has the best fracture
toughness. However, the toughness increments AK approach to an asymptotic value
regardless of the Poisson ratios if the ratio of the shear modulus x, / u, — . To investigate
zirconia-toughened concrete and zirconia-toughened alumina with the developed theory,
zirconia-toughened concrete does not show a good toughness increase because the height of

transformation near the main crack-tip is probably small.
Keywords: Phase Transformation, Toughness, Zirconia, Concrete
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