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Study on the Fabrication of Ceramic Core using a Gel-casting Process in Aqueous Medium(1II ) :
Physical Properties of Sintered Ceramic Core Body
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Abstract The effect of sintering condition on the mechanical properties and leachability of polydispersed ceramic core
body made by gel-casting process in aqueous medium have been investigated.

The polydispersed ceramic slip that has low viscosity(< 1000cP, at 50sec™') and high solid loading(50vol%) was ob-
tained. The green bodies were fabricated through casting and gelation at room temperature followed by drying at 256°C
for 48hrs under relative humidity of 80%. Crack-free green body was successfully fabricated through the above proc-
ess.

The strength at room temperature, apparent bulk density, and shrinkage of the ceramic core body increased
propotionally with increasing sintering temperature(1100~1500C). However, porosity of the ceramic core body
showed relatively low value. Leaching rate of sintered core body increased with increasing porosity of the sintered
body, and was significantly dependent upon the concentration of alkali caustic solution at the same leaching tempera-

ture.
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Fig. 1. Progressive development turbine-blade designs.”
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Fig. 2. Particle size distribution of refractory materials.
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Table 1. Physical properties and gelling ocondition of
polydisperesd ceramic slip for gelcasting process.

Condition of polydispered ceramic slip

Solid loading{vol%) 50
Dispersant, D-3019(wt%) 0.7
Monomer : Dimer(wt%) 30:06
EtOH/(EtOH+ H,0O) weight fraction  0.063
pH of slip 8.32
Specific gravity of slip 1.66
Viscosity(cP) at 50 sec™* 836.9

Gelling control of polydispered ceramic slip

Initial gelcasting temperature('C) 25
Initiator : Catalyst{wt%) 12:12
Derivative gelling time{min.) 6
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Fig. 3. A scheme of leaching system.

2em

Fig. 4. The fused silica~based ceramicq core fabricated through
gelcasting process.

3. o ¥ @

3.1 CINEA M2ty X1 24 &8 X 48A M=

Aabdel 99 A-Ax™ =29 REA A=ty o
A} BAb €9 BAE F 14 vebdisld. Alz2d e
Aoyt AL (25C) o4 8369 cPo vepdony, §8e
29| Fq4el Szt

ek 2] ¥t 3.0wt% el sl HAA o oo H
7bepg Al pxol ofs] 2tz 12wtk E HME 2
o, Aste) F % XA 104 oW E AMrt sHestscth
oj2jq = Ho R A4 £ AHE FE3td 2-A
28 & 7o) Y FY 2R AP gyl &
zalgel. 2|z FYA g YA ¥ - ¥e
(25°C, 80%) ollA 24417k A= F oA 100°CNA 24 4]
7t Bt g8t £EE AASEc 2 A 27 4904
o} zro] Hubyo 2 Fdo] glx vjid EHAE 7HE
2213t Aabe) 33} (core) YA L) AR sHsEt A

TGA-DTA
Heming rate ; 180C/ o Air

102 .3

Weight Loss(%)

(=3
<
opur — |y o oxg

9y bt

200 400 600 800

1000 1200 140'00‘2
Temperature("C)

Fig. 5. Thermal gravimetric and differential thermal analysis of
the gelcasted body.
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Fig. 6. Scanning electron micrographs of fracture surface of the fused silica- based ceramic core sintered
at various sintering temperature for 2hrs.{ A: green body, B: 1100, C: 1200°C, D: 1300C)
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Fig. 7. X-ray diffraction patterns for specimens sintered at the
indicated sintering conditions.
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Fig. 8. Effect of sintering temperature on the strength, porosity
and apparent bulk density of sintered ceramic core.
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Fig. 9. Relation between shrinkage and specific surface area of
the fused silica-based ceramic core and sintering temperature.
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Fig. 10. Leaching rate of the fused silica-based ceramic core as
a function of the caustic concentration.
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