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ABSTRACT

A simple pressing process using zirconia and microbead for fabricating porous zirconia ceramics is demonstrated. Effects of
microbead content and sintering temperature on microstructure, porosity, compressive and flexural strengths were investigated in the
processing of porous zirconia ceramics using microbead as a pore former. By controlling the microbead content and the sintering
temperature, it was possible to produce porous zirconia ceramics with porosities ranging from 43% to 70%. Typical compressive and
flexural strength values at ~50% porosity were ~150 MPa and ~35 MPa, respectively.
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Table 1. Batch Composition of Porous Zirconia Ceramics

Sample designation

Batch composition (wt%)

PZ1 88.44% Zr0O,+11.56% microbead*+4% polyethyleneglycol (PEG)+1% polyvinylalcohol (PVA)
PZ2 83.61% Zr0,+16.39% microbead+4% PEG+1% PVA
PZ3 77.27% Z1rO,+22.73% microbead+4% PEG+1% PVA
PZ4 68.61% ZrO,+31.39% microbead+4% PEG+1% PVA

*Poly(methyl methacrylate-co-ethylene glycol dimethacylate) Microbead, ~20 pm, Sigma-Aldrich Inc, St. Louis, MO, USA.
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Fig. 1. Typical fracture surfaces of porous ZrO, ceramics (PZ3,
refer to Tablel) sintered at various temperatures: (a)
1500°C, (b) 1550°C, and (c) 1600°C.

Fig. 2. Typical fracture surfaces of ZrO, ceramics sintered at
1550°C with various microbead contents: (a) PZ1, (b)
P72, (c) PZ3, and (d) PZ4 (refer to Table 1).
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Fig. 3. Effects of Microbead content and sintering temperature
on porosity of porous ZrO, ceramics.
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Fig. 4. Strength of porous ZrO, ceramics as a function of
porosity: (a) compressive strength and (b) flexural
strength.
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