[ &] ¢3A8Y 37
Korean Journal of Materials Research
Vol 11, No. 2 (2001)

g9 vAlol A A-A2Y FHE o & A2k Tol Az B ATF(I) :
P EA B4 Al &de) A AS

A4 -

A%E - AAS - fodS - A

L

YA AT HENB L F
*YAAH AT AITA

Study on the Fabrication of Ceramic Core using a Gel-casting Process
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Abstract A new process, gelcasting in aqueous medium, to fabricate complex-shaped ceramic core has been investi-

gated. The ceramic slurry, mixture of fused silica powder and additives such as zircon and cordierite, was
electrosterically stabilized. The slip was prepared by ball milling of polydispered ceramic suspension with monomer,
dimer and dispersant. The rheological behavior of slip was evaluated by viscosity measurement. It was found that the
high solid loading of polydispersed ceramic slip, which has low viscosity of 50vol%, is possible to obtained. The viscosity
of the slip was significantly dependent upon the amount of polymer dispersant and the formulation of monomer and
dimer. The green bodies were fabricated through casting and gelation at room temperature followed by drying at 25C
for 48hrs under relative humidity of 80~85%. Crack-free green body was successfully fabricated through the above

process.
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Table 1. Chemical compositions of refractory materials.

Materials  |Chemical composition| Content(%)
Si0. 2>39.8 min.
ALO; 0.1 max.
TiO. 0.025 max.
Fused Silica Fe,0s 0.035 max.
Ca0 0.010 max.
MgO 0.010 max.
Na20 0.005 max.
K20 0.010 max.
ZrSi0, >97.4 min.
free SiO, 0.2 max.
Zircon TiO, 0.35 max.
Fe0s 0.05 max.
ALO; 2.0 max.
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Fig. 1. Procedure of gel-casting.
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Fig. 2. Variation on the relative viscosity of the slip according to
addition of dispersant.
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Fig. 3. Variation on the relative viscosity and specific gravity of
the slip with solid loading.
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Fig. 4. Variation on the relative viscosity and specific gravity of
the slip with the amounts of monomer and dimer.
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Fig. 5. Effect of additives on the slip temperature and gelation time during gel-casting.[Initial slip

temperature : 30(+0.5)C ]
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Fig. 6. Effect of additives on the slip temperature and gelation time during gel-casting.[Initial slip
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Fig. 7. Effect of monomer addition on the drying characteristics of the green body dried at room
temperature for 48 hours.
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Fig. 8. Pore size distributions on the green body dried at room temperature for 48 hours.[Initial slip

temperature : (A); 30(+05)C, (B); 25(£ 0.5)C]

Fig. 9. Fractographs of the green body that artificially fractured. Initial slip temperature : (A) ; 30(

0.5)C, (B); 25(£0.5)C]
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Fig. 10. Room temperature strength and apparent bulk density
of the green body versus monomer concentration.
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