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ABSTRACT

The effects of the dispersion, drying, and binder burning-out on the green-microstructures of gelcasted alu-
mina were studied. The slip consisting of 55 vol% alumina powder and 5 wt% organic materials was well-disper-
sed by adding 0.28 wt% polyelectrolyte polvmer. Green bodies were dried at >85% relative humidity at room-
temperature. Green-microstructures were observed to be depended on the heating rate during binder burn-
out. Constant drying rate was not observed in drying process of gelcasted alumma. Sintered body showed
its relative density higher than 99% when it was sintered at 1600C for 2 hours.
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Fig. 1. Plots of the particle size distrihution by light
scattering method. The mean particle size is
042 pm.
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Table 2. The Components of Premixed Solution

o1 %4

Table 1. The Characteristics of Used AlLO; Powder

Characterislics Alumina -J
Geometric mean diameter (um) 0.42
Geometric standard deviation 1.56
BET specific surface area (m*/g) 9.92
purity {%} 99.8
MgOQ (%) 0.01
RT. Vanderlt Co., Inc, Norwalk, CT)E *}-&3)¢d 1,
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Classfication Weigth (@ mole {¥X10°%
Acrylamide NICNGMmeEr 0.9542 13424
N N'-methylene bhisacrylamide dimer 0.2070 134.24
Ammonium persulfate initiator 0.00153 067120
NNNN'-Tetra methylethylendiamine catalyst 0.0156
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Fig. 2. Schematic diagaram of drying chamber.
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Fig. 3. Alumina geleasing process flowchart.

1. The structural formulas of organic nalerials
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Fig. 4. schematic diagrams of the structural formulas
of organic materials and iniliation of the free-
radical reactian.
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Fig. 5. Change of premixed solution temperature and
temperature derivative during gelation.
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Fig. 6. Effectf of dispersant on the viscosity of &5 vol%
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Fig. 9. Scanning electron micrographs of the gelcasted
alumina after drying.
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Fig. 11. Scanning electren micrographs of the gelcas-
ted alumina after burnout at 6007 : Heating
rate {a) 100 /h, (h) 50T /h (300~6001 ).
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Fig. 12. Increase in density at different temperatures.
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Fig. 13. Microstructures of the gelcasted alumina sin-
tered at 1200C {(a), 1400T (b), 1600 (c) each
for 2 hours.
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