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{ * Al,O3;Powder }
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Poly—carboxyl acid

v

{ * Organic monomer : MAN“
* Crossinker: MBAM |

* Catalyst : TEMED

53 %, 54%, 55vol%
solid loading
Pot milling (48Hr 60rpm)

+ Initiator
- Ammonium per:;ulfatg

Defoaming/mixing

Casting

Demolding

Drying

bdays (RT.) + 1day(80°C,0.1Pa)

Fig.2.1 Gel-casting method procedure.
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Flat-mold

Casting Left
Ceramic Slurry
Demolding B
Separated ‘Wi"
to 9 Parts B

Numbering the
each parts

-—k-d -

~N s =
LT W

Left side

Right

Vertical-mold

Upper side

£

1 I
11213
- = o = == -
4! 5:5

I R

7,819

Bottom side

Upper

Bottom

Fig.2.2 Green body with the Flat-mold and the Vertical-mold were separated to 9 parts

for measuring sintering shrinkage and observation.
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Fig.2.3 The static viscosity with amount of dispersant, in different slurry solid loading

2 F7 ) — B IRIREE DS 53vol% D & & | S BGRIEINEIT 0.36wt% Tk K< 72V 1165
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Fig.2.4 The average of sintering shrinkage of each with different slurry solid loading.

The sintering shrinkage was reduced to 14.6% in 55v0l% solid loading.
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Fig.2.5 Picture of sintered body , which fabricated from (a) Flat-mold and (b)

Vertical-mold.
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IHE=RIE, F-2,F-8F-4 8L F-6 OMAIICEEE - T—Hm X E-13Y) 12X
faRnRE <, MAm (Y ELEX) IhEL< RrHANRAGNTZ, £L T, F28X&
O F-8 TlXXHHTF4BELUOF-6 TIXY A CTHRRIGHRIT/NE < | 14%FRE L 7
o7z, 2L T, F2 BEOF-8TIXY HMT, F4 BEO F-6 THRAULERIZIRKE <
16%FE L 7p o7z, SHIZ, F-LF-3F-7TBXORF-9IZBWTIEX Jim, Y HIaDOBERL
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Liroie,

F= X512 2.6 X,Y,Z J5 16 OULHEEE OFI O SEME % 45 73— M L TR,
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Fig.2.6 The Sintering shrinkage(%o) of (a) each directions, and (b) average of each
directions in each parts(showed in Figure 1), shaped by the Flat-mold green body. The
shrinkage occurred toward center of the sintered body, although average of each direction

were almost constant.
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WZAEL D, —FHTF-14MAmIL, BIERIC P RBER ICH L7220 Th D, Zhbd
Z & XY I RLRE T C Ok FREARABIIX 2.8 1R T L D 1T o TN D L HEET S,
Thbb, A7V —LpIEREER & ORI OO EAERIBENTE D | B
BV TRIERBE NN » TR B ICEF SN TV & TRREN D, ZORESR, AT
5 RPN R EE DS EEIN L, REPRLFIRICHIRR L T 5 & B2 D,

LD Z Ent | BB E RIS CORERUINAERITIR T L, WEITRE < BERR
IS TN > TAEL TV EZ X B D,

Mold wall side
(during solidifying)

Fig.2.7  The Grain structure of Sintered body by Flat-mold, with (a)near the outside of

“F-17, and (b)central of “F-5”. There are long grains along the wall side.
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(a) After solidification  (b) In sintering (C) After sintering

Mold-wall

Ceramics grain

Powder particles Ceramics grain

Fig.2.8 (a) The estimated powder particle packing state at wall-side after solidified body,
(b) The estimated grain growth state, and (c) The observed grain growth state in

sintering body, near the outside(mold-wall side), refer to Fig.2.7 (a).
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Fig.2.9 The Grain structure of Sintered body by Vertical-mold, with central of (a)”V-17,
and (b)”’V-9”. The mostly grain size is larger in (b)”V-9” bottom of the sintered body.
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Fig3.1 Particle size distribution of powder “A”,” B” and ”C”.
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O (O Powder“C”

Fig.3.2 SEM photograph of powder (a) “A”,(b)”B” and (c)"C”.
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Fig.3.3 Apparent viscosity with amount of dispersant additive.
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Fig.3.4(a) Calculated Particle size distribution which were mixed of powder “A” and

“B”, in different mixing ratio.
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Fig.3.4(b) Theoretical Packing density which was calculated from Particle size
distribution of Fig3.4(a)
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Fig.3.5 (a)shortage dispersant condition,1.2mg/m2, (b)optimized dispersant

condition, 2.0mg/m?2, and (c)excessive dispersant condition 7.8mg/m?2
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Fig.3.6 The apparent viscosity n with the percentage mixing ratio of “A”, in each

dispersant condition.
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Fig.4.2 TG/DTA Measurement of Gel-cast samples polymerized using the (a)

Persulfate, and (b)Thermal radical generator.
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Fig4.4 Apparent viscosity, and bending strength of green body with Mixing ratio of
Powder "A".
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Fig4.5 Photograph of green body after drying and hardening with presurfate, usual
radical generator. A crack appears at the boundary between upper and lower part,

which is usually cause by different drying shrinkage.
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Fig4.6 SEM photograph of (a-U)Upper, and (a-L)Lower part of green body with
blending “A” to “D”.
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Figd.7 Model of particle packing states during wet to dried green body in

hardening with presurfate, usual radical generator.
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Fig4.8 Photograph of green body after drying and hardening for Thermal radical

generator. Green body appears no deformation.
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(1) Suzuki, M., H. Kada and M. Hirota, Adv. Pow. Technol., 10, 353 (1999)
(2) Suzuki,M., H.Sato, M.Hasegawa, M.Hirota, Pow. Technol., 118, 53 (2001)
(3) Robinson, J. V., J. Phys. Colloid Chem., 53, 1042 (1949)

(4) Robinson, J. V., J. Phys. Colloid Chem., 55 , 455 (1951)
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Fig.5.1 (a) Size of cone-mold, and (b) Procedure of casting.
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Fig.5.3 Apparent Viscosity and Yield stress to with solid loading of
slurry.
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Fig.5.4 Contact angle with different solid loading of slurry, with PS coated
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