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Abstract Alumina (Al:0Os) green bodies were fabricated by gel-casting using three kinds of alumina with different
particle size {mean particle size: 4.6 g, 0.32 mm, 10nm). The effects of particle size on gel- casting process and green mi-

crostructure were investigated. The optimum dispersion conditions using ammonium salt (D-3019) as dispersant were
0.2 wt% (4.63 /), 0.5 wt% (0.32 ), and 5.0 wt% (10 nm), in high solid loading. The optimum solid loading of each
starting material for gel-casting was obtained as 59 vol% (4.63 /), 57 vol% (0.32 /), 15 vol% (10 nm), depending on
particle size, indicating that nano-size particle (10 nm) represent lower solid loading as high specific surface area than
those of other two starting materials. The drying at ambient conditions (humidity; =90%) was performed more than
48hrs to enable ejection of the part from the mold and then at 120°C for 2hrs in an air oven, showing no crack and flaw
in the dried green bodies. The pore size and distribution of the gelcast green bodies showed the significant decrease
with decreasing particle size. Green microstructure was dependent on the pore size and distribution due to the particle
size, and on the deairing step. The green density maximum obtained was 58.9% (4.63 im), 60% (0.32 /m), 47% (10 nm)
theoretical density (TD), and the deairing step applied before gel-casting did not affect green density.

Key words : Alumina, Gel-casting, Particle size, Green microstructure, Green density

M 8

Fulysh e Aebe AR Hold Warsty, Sy
2 oA A, $4T WRAA SoE FEARs} 2
£ 29, 383 AGYe Basel FaE TE, 9
g Wg7) R D2d AR ABE AEHD Qos, A
3 ANEFANE PEAT $8HE 2T Ak o]
A detels) He $EAdE TR SgYges
& 7hEu] FoE Qs

A Agele AR LI ck ek Aztelag) 14 5
He AR Yo FY S BRUYE A2Y £

N2 %"%71 3 7H”‘5}E4‘“ =Y ‘Wﬂ °l-er°1 ]1 2

t E-mail: jungyg @sarim.changwon.ac.kr

A Exgl g At AYAE A7) A Y W
e 7AH 7hE& s AFEAY  (injection mold-
ing) W, 443 (slip casting) ] ¥ o8] 7}x)7} o).
28 71 AA 71Eel A7 YA AzE AAAH S
A A&l ojglgo] s, AFdYEE Ay urh A4
Y18 27 AR GAE §712GA AA Azke] £
#) 7Y #utol)e}, short shots, flashing, sink marks,
g4 5o A9 95HS e B o =3 F
JAHYE & A8 271el Ak AR AP Az A
A7t 27, FEH S el Foll ool FAHAH) et
olefgt ttHES ksl Balgt Aol Fin A4 A
T, ks B4 58 B g e e Ry frl v
Z2A 5 FHT TR EA" Sl f7) DAy 2
tz $3& o]&ste] Aty YA FZE HAsD,
F71EE AASL AAdste Wl A- AlL~H (gel-cast-

— 869 —




870

BTt HA MI11AE A 105 (2001)

Table 1. Properties of organic additives

Starting materials Chemical Purity (%) Average MW Function
D-3019 50.0 2,300 Dispersant
Acrylamide 98.0 71.08 Monomer
N,N” -methylenebisacrylamide 96.0 154.17 Dimer
Ammonium persulfate 99.0 228.19 Initiatior
N,N,N" N’ -tetramethylethylendiamine <95.0 116.21 Catalyst

Table 2. Comparison of particle size calculated from BET and measured with light scattering method

Characteristics NS-10(6- Al,Os) AKP-30(a- AL,Oy) AM-21(a- AL,05)
BET(nt/g) 165.6 10.97 1.527
Mean particle diameter *10nm *0.32/m 4 63m

a:BET, b:light scattering method.
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Fig. 1. TG/DTA curves for burn-out of organic additives and
transformation of Al,O, phase from dried gel.
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Fig. 2. Phase analysis with XRD for synthesized nano-sized Al
O; particle as a function of calcination temperature.
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Fig. 3. Flow chart for gel-casting process.
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Fig. 4. Variation of apparent viscosity in each slip with particle size and amount of dispersant:

(A) AM-21, (B) AKP-30, (C) NS-10.
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Fig. 6. Gelation time of each slip with different particle size : (A) AM~21, (B) AKP-30, (C) NS-10.

Table 3. Optimum conditions for gel- casting in each slip with different particle size

Gelcasting conditions Aluminium oxide
AM-21(e- Al:O3) AKP-30(a- ALLO3) NS-10(8- AL,O3)
Solid loading (vol%) 59 57 15
Dispersant (wt%) 0.2 0.5 5.0
Monomer : Dimer (wt%) 3:06 3:06 6:12
pH of slip 9.8(+0.5) 9.8(+0.5) 9.3(£0.5)
Slip temperature(°C) 27(£1) 27(x1) 27(x1)
Initiator : Catalyst(x 10~° mol) 14.39 : 28.25 15.45 : 30.34 24.26 : 47.64
Derivative gelation time(min.) 10~15 10~15 10~15
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Table 4. Comparison of pore size, green density, and drying shrinkage in each gelcast body with and without deairing step
as a function of particle size

Specimens Median pore diameter Apparent bulk density(%) Drying shrinkage(%)
P deair non-deair deair non-deair deair non-deair
AM-21 0.443m 0.573m 58.9 58.6 0.5 1.0
AKP-30 0.065/m 0.068m 60.0 59.7 2.45 2.5
6.08nm *7.00nm
NS- 47. .
S-10 L 8 0nm 540nm | 0 46.6 231 23.3

a : smaller pore diameter in bi-modal pore size distribution
b : lager pore diameter in bi-modal pore size distribution.

Fig. 9. Green microstructure of gelcast green bodies with and without deairing step as a function
of particle size: (A) AM-21, (B) AKP-30, (C) NS-10.
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