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Slip casting behavior of a cylindrical body was analyzed by FEM (finite element method). Based on the
assumption that the cake is uniform and incompressible, Laplace equation for liquid pressure can be derived.
Cake growth per unit time was calculated by a sequential combination of the Laplace equation, Darcy’s law
and mass balances. The profile of solid front (the interface between cake and slurry) changed with time
from a cylindrical curve to a parabolic one. This three dimensional profile can be attributed to the interaction
of filtration to the bottom and side-wall directions in the cylindrical mold. In the early stage of slip casting,
the results of numerical analysis were in reasonable coincidence with the profiles experimentally obtained.
It was shown that FEM simulation is valuable for prediction of three-dimensional cake growth which can
not be expressed by one-dimensional analytical approaches. [Recieved March 26, 1997; Accepted July 4, 1997]
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Schematic illustration of slip casting for a cylindrical
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Fig. 2. Boundary conditions for FEM (finite element method) analysis.
Fig. 3. Finite element grids in the cake and wet-mold.
Fig. 4. FEM analytical results of progress of solid and liquid fronts.

Table 1. Representative Values of Major Parameters Used for
FEM Analysis
System Parameter Notation Value Unit
alumina powder  density B 3.93x10° kg/m?
surface area e 530x10° m?/kg
slurry volume fraction $ 0.588
density o5 272x10° kg/m>
viscosity ( water ) u 1.00x10° Pa-s
cake permeability & 525x10 "7 m?
volume fraction 28 0.64
gypsum mold suction pressure - 46.4x10° Pa
permeability Ko 239x10 m?
porosity ¢ 0.499
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Fig. 5. Change of velocity vectors on the solid front with cake
growth.
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Fig. A. Mass balances between (a) slurry and cake, and (b)
penetrated liquid and wet-mold region in a cylindrical coordinate.
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Fig. B. Initial layer conditions. (a) overlapping of cakes formed
by bottom and side-wall filtration, (b) cake formed by a constant
pouring velocity of slurry into a gypsum mold.
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