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ABSTRACT

The green body was fabricated by a new forming method, pressureless powder packing forming method,
and the characteristics of sintered specimen were investigated. It was found that alumina ceramics prepared
by the present method showed porous structure with narrow pore size distribution, and in case of abrasive
powder sintered body, compared with dry-pressed specimen, had the nearly same density. Especially, the speci-
men prepared with spray-dried granules showed the characteristic that granules were not either deformed
or fractured during forming and sintering process. Therefore, it was found that this new forming method
was effective method in fabrication of porous ceramics on account of easy control of porosity and pore size
and its high thermal stability.
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Fig. 1. Overall experimental procedure
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Table 1. Characteristics of Starting Particles
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starting particle average particle size particle shape packing density
SD1 granule of clacined ~25 pm spherical 1.25 gfem?® (314%)
AlO, by spray drying
SD2 granule of clacined ~85 pm hollow spherical 123 g/em® (30.9%)
Al,O; by spray drying
FA abrasive Al;O, ~8 um angular 2,05 gfem® (51.2%)
(—220 mesh)
PM powder mixture of ~11 pm angular 2.39 g/cm® (60.2%)
abrasive AlOs
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Fig. 2. SEM photograph of starting powders
{a}) SD1, (b) SD2, {c) FA and {d) PM
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Table 2. Green Density with Different Forming Me-

thod
alumina green density {gfcm?)
powder PLPP forming dry pressing
SD1 148 (37.3%) 2.18 (54.9%)
sD2 1.28 (32.2%) 2.22 (5b.9%)
FA 217 (54.6%) 2,63 {66.2%}
PM 240 (80.6%; 249 (62.8%)
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Fig. 3. SEM photograph of the fracture surface

14

(a) green body of SD1, (b) sintered body of SD1, {c) green hody of SDZ, (d) sintered body of SDZ, (e)
sintered body of FA and (f) sintered body of PM

Table 3. Sintered Density with Different Forming

Method
alumina sintered density {(g/em®
powder PLPP forming dry pressing
sD1 296 (74.5%) 3.82 (96.2%)
sD2 246 (61.8%) 3.80 (95.7%)
FA 243 (61.1%) 282 (70.9%)
PM 252 (634%) 263 {66.3%)
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Fig. 4. Pore size distribution with heating temperature.

(a) SD1 at 1100°C, {b) SD1 at 1300°C, (¢) SD1 at 1700C, (&) SD2 at 1700C and (e) drv pressed SD1 at 1100

C
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Fig. 5. Pore size distribution with forming method.

pore diameter {um}

(a) FA formed by PLPP forming at 1500°C, () FA formed by dry pressing at 1500T, (c) PM formed
by PLPP forming at 1500, (d) PM formed by dry pressing at 1500C
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