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Gel-casting of Fine Zirconia Using DMAA Gel System

XU Hai-Xian, QIU Tai, YANG Jian, GUO Jian

(Nanjing University of Technology, College of Materials Science and Engineering, Nanjing, 210009)

Abstract: In order to reduce the toxicity of gelcasting with traditional AM/MBAM Gel system and Prepare high
properties green bodies and ceramics. Gelation process of low-toxic DMAA /MBAM system as well as the effect of
pH and NH,PMAA on rheological behaviors of slurries were studied. The perfect green bodies and ceramics were
prepared using high solid loading slurries with low viscosity and low-toxicity. The solid loading of slurries can be
up to 56vol%. The green bodies are surface-smooth without cracking or exfoliation and their bending strength can
reach 30MPa. The pore size distribution of the green bodies is single peaked. The mean bending strength of sintered

ceramics is 960MPa and the fracture toughness can reach 17.3MPa-m"? The zirconia ceramics have good homoge-

neity and well dense structure, consisting of more tetragonal ZrO, phase.
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Fig. 1 SEM image of ZrO, powder
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Fig. 3 Effect of dispersant on rheological behaviors of slur-
ries(50vol% solid content)

FLFRES N NH.PMAA 2% 19 2% BHZAE pH=7.5. Bk
4h 1%, 0 NHsPAA HIZREHEAE pH=9, EKEE 8h
75, NH,PMAA 5 NH,PAA 153 BOHLFE Yy i v
PrBERS AL X vl 40, NHPMAA 3N
BRI AR W B TR e, ELAE S TR
AL AL, WS NHPMAA 43 BRI R T 22 B
WL &, 40 T BREE I R), BERAR T 2REIROR, B,
L R 0] B J Tl

HH & 4 BIFARIT) Zeta FLA S pH E I OC R AT 40,
ZrO, MHAIIZEH 20 3.5, NN 0.4%NH,PMAA
J5i, ZrOy) %W N e A 2 £ 47, 1E pH=8 I}, Zeta HLfV
I 5HE M 38mV $2F 42 55mV, KIE$ER T Zeta
HLAL R4 nHE . FR ¥ DLVO B, Zeta HAAV 4450 {H
R, R ] 1) FELHE R RO, B TRk
53
2.1.3

Bl 5 b il % AN [R] A = R AR ih 2. el
T, B [ A S R n, 2RO IRDRY B 2 25 3 K
b, [ AN 50vol%. 52vol%. 54vol%-. 56vol%.
58vol% I ZE B 4G FE 43 7ok 0.302. 0.437. 0.652.

K 4 ZrO, £ Zeta A7 5 pH HFIR R
Fig. 4 pH value vs Zeta potential of ZrO, powder

1.6
—— 50vol%
—&— 52vol%
- 121- —e— 54vol%
o
= —e— 56vol%
2 o8k —a— 58vol%
8
2
=
04
0.0 L | L 1 N 1 L
0 100 200 300 400
Shear rate / s~

K5 AR SN SRR AR PR AR S
Fig. 5 Effect of different solid loading on rheological behav-
iors of slurris

0.930. 1.526Pa-s. [HAHE A 58vol%If, JEEIELHKY
RO, a2, LU AR, [FAHEN
56vol%If, JRHE MR BE RN, WL, EA
T AR TR I Y AR RS TR (1 SR 11 SRRk [ A o v
R BEAR 0 = SR RZE T (DA TESU, S Blek
W, KA 3 An%E, WMUBRLIa s /N, R Zeta
FLA A v, BORE TR HE R 08008 (2)NHAPMAA A
T NH4PAA HA G0 BRCR, o7 UOKIEE &
ZrOy Wy PR ERTH Zeta FAL M ZEXHE, A 2 2] T i
FL A7 BEL AR A .
2.2 BIREN RETRERE ST

BRI BEAEAR KRR L e e T T P 4D B % ]
PRI ], R AR PR 5 B S M AR K, A6 AR 55 S 1) b
BULEAR KR E bk 1 B — 4 W0 24 ) 5 40 S 4% 1
B ST OGBS S AR K. 6 R
AR PR 5K 8 oz Il 1 B T) e A R 58 JEE PR 52 1 (50v 01 %),
Y AT, R A B R RN, AR 5 R
B, AL A AS T 46 i, PRI SRR E 5%
Hm#E| 20%, AL T B 125min 4552 % 40min.
2 L& BN AT WL AT I 3T HE I % e s B0 7
W 2K, WCLE LR AR R T LA T 41, R



1108 T LM OR 2 R

26 %

SN AR, BARIRE 15%IN, AR 5
1A 24.5MPa, S84 UMM Tk, 8 7 448
IC R 5 B A L A3 o) A BB 6 1) 5% W (52v0l%),  Hi &
AT, FEACHRA S AR LGy 1:50 B, JE A i 5 45 e,
AA 30MPa. Rl ACIEH 5 AR LU IS K, AR ()
o SE R B, IX 32 DAL A B A R SR 1 R 8,
TR SR A4y T AR R, AR B AR E AR /s
B, AR SR 2 R R, X BRI N T R =
o Y 255 AN SR PIT SR

Kl 8 AR M F, AWK 60mm.
Kl 8(a) AR, mEIE W, §l# 1 EmE
era. AR ATFR, B 8(b) b AR KI5 K

L 30F 1150 ¢
& L E
2 A - <
k= / £
=0 =]
B 201 L 7100 §
g o "~ £
2 =
10 - A———> 5 £
"‘'‘"------.._._‘_‘_____‘_‘A =

] L | . | : |

5 10 15 20

Concentration of monomer / %

Bl 6 AR Rl BRI ] A I 1) R A AR 5 2 51 (50v 01%
I 5 )

Fig. 6 Effect of monomer concentration on gelation time and
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(a) Surface view; (b) Deformation degree; (c) Polished view
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