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Novel slurry characterization techniques have been developed for optimizing the slurry conditions in
wet shaping processes of ceramics. We were able to predict an average packing fraction and its distribution
in a cake filtered under a constant pressure by measuring the filtrate volume. Since the packing ability of
slurries has a good relation to the density of final products, the constant pressure filtration can be a useful
tool for slurry characterization. We also predicted the crack formation in ceramic green sheets obtained by
tape casting using our own stress relaxation test. It was shown that the number of cracks strongly depends
on the stress relaxation rate regardless of slurry preparation method, therefore the stress relaxation test

can be applied to a wide variety of slurries.

Keywords : Slurry, Wet shaping process, Average packing fraction, Packing fraction distribution, Constant
pressure filtration, Stress relaxation test, Crack formation
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Fig. 1 Schematic illustration of wet shaping processes
for ceramic products
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Fig. 2 A model of material fabrication processes
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Fig. 3 Experimental apparatus for constant pressure
filtration
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Fig. 6 Experimental apparatus and procedure for stress relaxation test
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Fig. 8 Relationship between stress relaxation rate and number of cracks
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Nomenclature
k : Kozeny constant (=) v : filtrate volume per unit area (m)
L : cake thickness (m) u : liquid viscosity (Pa<s)
P : filtration pressure (Pa) ] : packing fraction of cake (=)
S.  : specific surface area of particle (m™) @, :average packing fraction of cake (calculated) (—)
t : filtration time () @Div.exp © average packing fraction of cake (experiment) (—)
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