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ABSTRACT

The effect of fabrication variables and microstructures on the compressive strength of open cell alumina. zirconia and
silicon mitride ceramics fabricated by polymeric sponge method was investigated. Bulk density and compressive strength
of open cell ceramics were mainly affected by coatng churacteristics of ceramic slurry on polymeric sponge that
controlled a shape, thickness and defect of the sruts. Sintenng temperaturc was optunized for enhancement of strul
sirength and compressive strength of open cell ceramics. Relative density and compressive sirength behaviots were
relatively well maiched with the predicted values. Open cell ceramues of lower relative density below D 1 prepared by first
coating of ceramc slurry had thin triangular prismatic struts that were often broken or longitudinally cracked. With an
application of second coating of slurry. shape of struts was transformed into thicker cylindrical one and defectle in stiuts
were healed, but the relative density increased over 0.2. Open cell zircoma had both the highest bulk density and
compressive strength, and alumina had the lowest compressive sirength, while silicon nitrides showed relatively ugh
compressive strength aud the lowest density. Based upon (he analysis. open cell silicon nitride was cxpected 10 be one

of potential structural ceramics with light weight.
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Fig. 1. Flow chart for the fabrication process of cpen cell
ceramics.
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Table 1. Slurry Compositions for Fabrication of Open Cell Ceramics

Alumina L Zircoma Silicon rutride
Slurty type 1st 2nd 1st 2nd Ist 2nd
coating coatng coating coating coaling coating
Ceramic powder 100 105 100
& 4 Y50k 6
smtﬂrin_g aid, (g) Mg(OI'D: 0.7 (Y103 stabilized) AIZ 03 2
2Uy 2
PVA. (g)
= 2 2 2 2
(M, 85,000) 1.2 03 1.2 G135 2 0.2
4 2 2 1 6 \ 3
Dispelsant, (cc) Darvan-C DOLAPLX PC-33 SN dispersant, 7347C
(R.T.V.anderbilt Co.) (Zschimmer & Schwarz} (SANOPCO)
Water 2 65 0w | e w | 0w
Ceraruc powder AlLO,: AKP-30 710, HYS-3.0 513N, . SN-E-10
{maker) {Sumitema} (Daichi Kigenso) (Ube)
Particle size(lum) 0.4-0.6 0407 0.55
Specific surface area 4-6 4-10 ~11
(g |
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Fig. 3. Strut surfaces of 10 PPT polyurethane sponges :
PVB/E{OH solution and {d) lst coating slurry.
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Fig. 7. Typical microstructures of open cell ceramues : (a) Al, {

Z1/20.
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