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ABSTRACT

Zeta potential, sedimentation bulk density and rheology in the dispersion system have been studied in terms of solid loading (40-
55 vol%), and types of additives. Ammonium polymethacrylate, glycerol, ethoxylated acetylenic diol, and polyvinyl alcohol have been
used as the dispersant, cryo-protectant, surfactant, and binder, respectively. Sedimentation density greatly increased upon adding
dispersant; the effect was more pronounced with ionic alumina suspension compared with covalent silicon carbide. With further
addition of cryo-protectant and surfactant to dispersant, the sedimentation density increased somewhat. The suspension viscosity
generally behaviored in an opposite manner to the sedimentation density, i.e., high sedimentation gave low hlgh-shear viscosity,
indicative of low order structure formation in the suspended part1c1es Shear rate rheology in shear rate of 2-300 sec ' showed a shear
thinning and its onset began at similar shear rate (~100 sec” ) regardless of solid loading.
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Table 1. Characteristics of as-received Al,O; Powder, SiC Nanopowder, and SiC Whisker

AlL,O; powder

SiC nanopowder SiC whisker

Major crystalline phase oAl O,
Particle size distribution (um)

<10, <50, 90% 0.37, 0.56, 0.72
Length (pum)

Diameter (pum)

Bulk Density (g/cm’) 262
Surface Area (m’/g) 9.1

Major chemical component (wt%) Al,03(99.8)

B-SiC B-SiC
<30nm
20~200
0.05~1.5
109
SiC(>95)
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Fig. 1. SEM photographs of as-received (a) Al,O; powder and
(b) SiC whisker, and (¢) TEM photograph of SiC nano-
powder.
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Fig. 2. Zetapotential of Al,O;, SiC nanopowder, SiC whisker,
and mixtures as a function of pH.
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Fig. 3. Zetapotential of 95AL/5SN and 90AL/5SN/5SW sus-
pensions without and with dispersant/cryoprotectant as
a function of pH.
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Fig. 4. Sedimentation bulk density of AL/SN/SW suspensions
as a function of amount of dispersant.
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Fig. 5. Log-log plot of apparent viscosity of 90AL/5SN/5SW
freeze casting slurries with different solid loading as a
function of shear rate.
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