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Mechanical Properties of Nano-Zirconia/Clay
Dung Hung Lin' Huang Hsing Pan’
1Department of Civil Engineering, Kaohsiung University of Applied Science, Taiwan

ABSTRACT

A commercial clay was admixed with 2 to 10 percentage in volume nano-particles of 3
mole yttriadoped tetragonal zirconia polycrystals (3Y-TZP), mixed with high energy
ball-milling and then formed by dry pressed into a two-phase ceramic material which consists
of clay as the matrix and 3Y-TZP as the inclusion. The mechanical properties of
nano-zirconia/clay were examined by measuring the density, the strength, Young’s modulus,
the hardness and the toughness after sintered for 2 hours at temperatures 1250°C. The
experimental results indicated that the increments of sintering relative density, three-point
bending strength, Young’s modulus, Vicker’s hardness and the fracture toughness were about
0.9~2.5%, 11~25%, 15~18%, 2.4~10.5% and 5.8~ 33.8%, respectively. Therefore, admixing
nano-particle of 3Y-TZP into the commercial clay would enhance its mechanics properties
and the toughness.

Keywords: Nano ZrO,, Clay, Transformation Toughening, Sintering

MS-10



