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ABSTRACT

In this study, a novel-procesqmg route for producing microceliular zirconia ceramics has been developed. The proposed strategy for
making the microcellular zirconia ceramics involves hollow microsphere as a pore former which has extremely low density of 0.025 g/cm
Effects of hollow microsphere content and sintering temperature on microstructure, porosity, pore distribution, and compressive
strength were investigated in the processing of microceliular zirconia ceramics. By controlling the content of hollow microsphere, it
was possible to make the porous zirconia ceramics with porosities ranging from 45% to 75%. Typical compressive strength value of
microcellular zirconia ceramics with ~65% porosity was over 50 MPa. By adjusting the mixing ratio of large and small zirconia
powders, it was possible to control the pore structure from close to open pores.
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Table 1. Batch Composition of Microcellular Zirconia Ceramics (wt%)
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Designation 10,(MZY-6) 710,(Ztech) Hollow microsphere PVA, PEG
Z1H4 90 10 0.42 02,02
Z1H5 90 10 0.52 0.2, 0.2
Z1H6 90 10 0.62 0.2, 0.2
Z1H7 90 10 0.72 02, 0.2
Z1H8 90 10 0.82 0.2, 0.2
ZOH6 100 0 0.62 0.2, 02
7Z3H6 70 30 0.62 02, 02
Z5H6 50 50 0.62 0.2, 02
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Fig. 1. Typical fracture surfaces of microceliular zirconia ceramics sintered at 1650°C for 2 h with various hollow microsphere
contents: (a) 0.42 wt%, (b) 0.52 wt%, (c) 0.62 wt%, (d) 0.72 wt%, and (¢) 0.82 wt%.
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Fig. 2. Effects of sintering temperature and hollow microsphere
content on the porosity of microcellular zirconia
ceramics.
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Fig. 3. Effects of sintering temperature and hollow micro

content on the compressive strengths o

zirconia ceramics.
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Fig. 4. The SEM images of microcellular zirconia ceramics sintered at 1650°C with variations in the amount of small zircona powder;

(a)(b) ZOH6 and (c)(d) Z5H6.
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