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ABSTRACT

Effect of template size ratio on porosity and mechanical properties of porous zirconia ceramics were investigated using two different
size (~8um and ~50 ym in diameter) of polymethyl methacrylate-coethylene glycol dimethacrylate (PMMA) microbeads as
sacrificial templates. Porosity of the porous zirconia ceramics increased with decreasing the template size ratio (8 um: 50 wm) whereas
the compressive and flexural strengths of the porous zirconia ceramics increased with increasing the template size ratio. By controlling
the template size ratio, sintering temperature and sintering time, it was possible to produce porous zirconia ceramics with porosities
ranging from 57% to 69%. Typical flexural and compressive strength values of porous zirconia ceramics with ~60% porosity were

~37MPa and ~85 MPa, respectively.
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Table 1. Sample Designation and Batch Composition of Porous ZrO, Ceramics

Batch composition (wt%) Remark
Sample PMMA ratio
710, PMMA 8 pm PMMA 50 um $ um: 50 pum
PZ1 83.610 8.195 8.195 5:5
P72 83.610 6.556 9.834 4:6
P73 83.610 4917 11.473 3:7
Pz4 83.610 3278 13.112 2:8
2. A3 ap u) 7 (SEM, S-4300, Hitachi Co., Japan)& AR&-3tej

ZUY5 2 WeEE Zr0, (ZCTF7, Universal America,
Inc,, USA) £9& AHER, 7153 A = F 714 =7
£ 7= PMMA 1AlF (poly(methyl methacrylate-coethy-
lene glycol dimethacrylate, ~8um % ~50 um, Sigma-
Aldrich Inc, St. Louis, MOYE AR&-3HATH. ¥ 23] 4%
A= polyethylene glycol (PEG)3} polyvinyl alcohol (PVA)
& 47 2%¥ A7bskoh
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Fig. 1. Effect of sintering time on the microstructure of porous zirconia ceramics (PZ3) sintered at 1550°C for various times in air: (a)

I h, (b)2h,(c)4h, and (d) 8 h (refer to Table 1).

Fig. 2. Effect of sintering temperature on the microstructure of porous zirconia ceramics (PZ3) sintered at various temperatures for 8 h
in air: (a) 1450°C, (b)1500°C, (c) 1550°C, and (d) 1600°C (refer to Table 1).
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Fig. 3. Effect of template size ratio on the microstructure of

um:50 um=5:5,(b)4:6,(c)3:7,and (d) 2:8.
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Fig. 4. Effects of template size ratio and sintering time on

porosity of porous zirconia ceramics sintered at 1550°C
in air.
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