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Effect of suction pressure p.,, and permeability K, of plaster mold on the slip casting of a high concen-
trated alumina slurry of 58.8 vol% was investigated. Three cylindrical plaster molds were fabricated
from the slurries having water-to-plaster mass ratios of 0.55, 0.63 and 1, and designated as the 55%-
mold, 637%-mold and 100%-mold. The 55%, 63% and 100%-molds were characterized by low p,, and
low Ky, high peap and low Ky, and low pcap and high K., respectively. Casting rate at an early stage in-
creased with increasing pcap X K or Kn, and average bulk density of cast body increased with increas-
ing pcap. Local green density increased from the center toward the wall of mold because of consolida-
tion of the compressible cake. High Peap X Ky and low pap enhanced percolation effect, and resulted in
remarkable segregation of fine particles near the mold wall. Green body with a high relative density of
66.3% and a homogeneous density distribution was obtained from the 63%-mold showing high Peap and
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low K,,.

Key-words : Slip casting, Alumina slurry, Plaster mold, Suction pressure, Permeability, Green density distribu-

tion

1. #
Yy 3B T JRIREEA A B S MRS IR S AR
MARMCEECELRELEL, ERPIESI v 7 AD
RIEHTT 7 A VETI v 7 ANOIEHALR SN TWAD,
LpL, 774253y 7 ANOEIAREE ORI
L TR EBEMENC & B REL AR - & 23R
BIllr>TwW5b. Th bORBITBIMAOBRINGER A
EVWT EHHLVIEZDORFTHICRE S AT LA8% . L
Do C, BRO—DDOHALEEE CHE LRt EE S
CETHY, BAARICK T 2EREB ZMAC LAEE
Lieh. BREBIAT U —Ht & BEEMIC k- CHEL X
NBHH, A5 —FEIC TR ICE B LRizd
. COBEDD, WP T 3EOMBLy oy Ry
HAOWTERSET VI T AT ) —%#hAAi, RBKEOLEAL
DEREBCRITTHELER L. TORBE, SHBR
RERTYy a7 BHNANOKOBEREIT Y v 27 FORK
HBRITEKFE LT, F—RTHICRKET L B0 o
7o AR TIE, BKEEHEKRBEARLS 3BOME
Ty avBEAVv, B 25 ) —OBEREBH R OBY
HEES M L OBRAERMICHNT+T A L2 B LS
5.

bl

510

2. R B

2.1 &y aOROERE

tyay (JUAThvRZ—U 35 PR, —iRR
JVU— RICEREKEMZ, B2, IZAKGEEEHE,
VC-1) #AVWTyav A5 —%FBUL-. oV R
TFVY— (K/2yavEEHL) #0.55, 0.63% 1.0 L%
zZ, WAKERERMAE (A£2260 mm, & 3100 mm), &
BEREBEAE (JME60 mm, 5330 mm), BAEHE
AR®ER (HR30mm, &345mm) K UERAAREA
A®&E (P60 mm, &3100mm) Z#ER L. avy
ATFV/Y—IKIE LT, SR HEERMIC5%R, 63% K
U100% T - L. nds, Ly aw A—h—IC k AE#ED
VYATFVY—130.63THB. Fio, RERICIIT 563%
RIHEFRY OLEBRAI LR L TH5.

ALY DO HEICHE U 7R AKERNELEB R 1 107
T. FIRHL, a7 AzEERBT v Irrb—FE
DIEBKEHT ABICANS. oy 7 A»EBLHLE
#®, 2y 7 BuEHL. Ly a7 X AWK ED L KE
BTREL, RHROBRIEMET T 5. BKSFEICE L
RO /) A—R—2ZEP LBRAKEZED?. B2 ICHEB
RRUEHEBELRIY. av 7 A, BE2HFEELTRHREH
10kPa ICIET 5. ©v avRE i 5K B L,
AEBKTHMINS LREDP—TB RS, EHREIC



e

Journal of the Ceramic Society of Japan 104 [ 6] 1996 511

gum package

plaster

ot

seal
2l manometer

100 mm

#60 mm

Fig. 1. Schematic illustration of apparatus for measurement of
suction pressure.
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Fig. 2. Schematic illustration of apparatus for measurement of
permeability.

T o o IRE R CHARLRFHI AT D OFKE % I 5 AR D B BEH
Hinhlo 7z, HEFEITKD Darcy R HEE L.
dQ K, -AP-A
@ Lq o
Z T, Kn: 'y avBo@mak(m?), Q: #KEm?), ¢:
el (s), AP : 2 (Pa), L: A& S (m), A : FHKKIHERE
(m?) RO n:KOKE (Pas) Thhb.

Yy avHOSIHEEE LT, BRILERETIVFEATA
Bk, KABESHEKEEABICLORE L. &
o, Ly avNFEERAOMRELEERE THEMSE
(SEM) Z#HWTHEHZE L.

2.2 2T —HH

ES5I9v 7 AMKELTHRBRT VI (BRMELR,
AL160SG-4) AW/, §iE99.58%, BET lLEHE
5.3m?/g, FHR F£0.6 um K O E3930 kg/m3 CTH
5. TV F/H8H/BBKP OB AS Y —"R—)V 3
WICEVA8hBE L7z, Z DB, BEAEE 185 mass%
(58.8vol%) & L, m&aFowH (hrimfEs, i
D-305) %7 V3 F ik LC0.36 massY%¥iin L7z. T
RBOFER, COHRMETAT YU —MERIMEZRT.

- glass cylinder

'[
| ~<af— slunry

- _ gum package

cast body|
1960 m|

100 mm
140 mm

plaste;r mold

!
$120 mm

Fig. 3. Schematic illustration of slip casting system.
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Table 1. Characteristics of Plaster Molds and Casting Data
Consistency | Feap Ka & ol Peap -+ Ha o Ps o
(kPa) (10 '*m?) (wm) kPa - 107*m?) | (m?®) (kam?) (kgm?)
585 40.3 2.15 0.448 3.85 86.6 3.61 2589 2560
83 46.4 2.39 0.499 3.06 110.9 3.80 2604 2610
100 411 322 0.626 3.85 132.3 3.67 2593 2600

Differential Pore Volume (% /um)

10
Pore Diameter (um)

Fig. 4. Pore size distributions of the 559%, 63% and 100%-
molds.
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Fig. 6. Relation between filtrate volume and time.
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Fig. 5. SEM micrographs of fracture surfaces of the (a) 55%, (b) 63% and (c¢) 100%-molds.
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Fig. 8. Density distributions of cast bodies in the (a) 55%, (b) 63% and (c) 100%-molds.
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front view

b e [+]

Fig. 10. SEM micrographs of a cast body at (a) near the top,
(b) near the bottom and (c) near the periphery in the 63%-mold
system.

front view
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Fig. 11. SEM micrographs of a cast body at (a) near the top,
(b) near the bottom and (c) near the periphery in the 1009%-mold
system.
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Fig. 12. Apparent viscosity versus shear rate for the alumina
slurry containing 0.36 mass% of dispersant.
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