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Study of Mould for Slip Casting of Ceramics
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ABSTRACT

Two new mould materials were developed by
modifying the existing gypsum for slip casting
in the forming process of silicon nitride. They
demonstrate a high casting rate.

The one consists of gypsum matrix filled with
fine ceramic particles to control mould factor of
pore diameter and porosity. The other consists
of fine ceramic particle with added water soluble
polymer to control mould factor of water affinity.
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Fig. 1 Process Flow and Mould Parameter
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Fig. 2 Schematic View of Slip Casting
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Fig. 3 Particle Size Distribution of A: Alumina,
N: Silicon Nitride, Z: Zirconia, S: Silica
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Fig. 4 Experimental Apparatus
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Fig. 5 Porosity of Gypsum Mould as
a Function of Pore Diameter
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Fig. 6 Hydraulic Pressure of Gypsum Mould
as a Function of Pore Diameter
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Fig. 7 Casting Rate of Si;N, Cake as
a Function of Diffusion Coefficient
of Gypsum Mould

- 134 -



HONDA R & D Technical Review

Vol.5 (1993)

EHRBICHB L RE W L o T, DF DAER
L KOBENIAED 720 B 3FLULICED
SNDHAREEDS DS 2 L% 5o

42. WHRFHEEDOEBEAMNE

AEPIPIERE 0.8 umD L EEHEH K E 10~
40wt% OFPH TS S 728 R OB ATER | Fig. 8 1R
T 30~40wt% DURINES T, AEENIK LT 190% O
FHRED D 5N 720 30wt % DEELEFM A Z St s
7R OMIILES A 2 Fig. 9 13- ZDDE—27 538
B 5, K IR T &) TR S 7z 0.4 uom T

200

| | i f
| I
< o !
— 180~~~ B S e
9 | ] | |
g l ; . 1
o 160f—-—-—----- {----- o ey
g1 | 1 1 |
< | ¢ | |
E’ 140} - - + _.___: _______ :.. _____ : ______
@ [ 1 | I
(3] [ 1 | I
] 1 | |
L 0] e o ;e [y o=
] I | I
' | i |
| |
1005 10 20 30 40 50

Content (%)

Fig. 8 Effect of Si;N, Particle Content
in Gypsum Mould on Casting
Rate Ratio of Si;N, Cake
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Fig. 9 Pore Size Distribution of Mould Dis-
persed with 30wt% Si;N, Particle
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Fig. 10 SEM Photographs of Fractured Surfaces of Moulds
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Table 1 Effect of Fine Particle Content in
Gypsum Mould on Casting Rate of
Si;N, Cakes
CASTING
- CIOMPOSITION | RATE
GYPSUM-30wt% ALUMINA | 140%_
GYPSUM-24wt% SILICA 1 130%
GYPSUM.- 0wt % ZIRCONIA _ 130% |
GYPSUM L 100%
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Fig. 11 Effect of Polyethyleneglycol Content in

Si;N, Particle Compacted Mould on
Casting Rate of Si;N, cake
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Fig. 12 SEM Photograph of Fractured Surface
of Mould Compacted with Fine Particle
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