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Gelcasting of lead zirconate titanate prepared by
water-soluble epoxy resin

ZHAO Yang, XIE Rui, ZHANG Yan, ZHOU Ke-chao, ZHANG Dou

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The lead zirconate titanate slurry was prepared using polyacrylic acid amine (NH4PAA) and Hydantion epoxy
resin as dispersant and gelling agent, respectively. The influences of the dispersant content and the solid loading on the
rheological properties and physical properties of the green and sintered bodies were investigated. The results show that
the viscosity of the slurry is the lowest when the dispersant content is 0.6% (mass fraction). The slurry maintains good
fluidity as the solid loading reaches as high as 57.5% (volume fraction). The highest strengths of green and sintered
bodies are 34.1 and 77.8 MPa, respectively, as the solid loading of the slurry is 55%. Compared with the die pressing, the

gelcast sample exhibits better physical and piezoelectric properties.
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Fig. 1 SEM image (a) and particle size distribution (b) of
PZT5-1 powder particles
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Fig. 2 Influence of dispersant content on viscosities of PZT

suspensions

2.2 PZT #HAEHE R EXEEIR T RN

3 FTon A HGR S N 0.6% - TR SR i 5
A 15%ANA] PZT Ky [IAH 5 2 S BT P13 4 4 1~1000
s UREREHOFEAR . N 3 TG, S REAE
N 45%3G N 55%I, RRLREEE R S8, HETA
IR B B DR Rt . Al A B s gk S n
2 57.5%MF, FRLEIBTYARRRE, B S ETY)
BORIAAEN, FORHIIZS BERE A 55 DI 2 R 38 iy 3
Tne FORHEAH & AR T 55%IN, 2Rk R AR

SRVEY) RIS, RIS KL 1t IA TE e BRRAS
Femisl s m, AEHHPA AL, BT R R i,
fRRAA P AR LS W, SRR BERE 2 BRART 21,
HIRHE A S T 57.5% 00, BT EB I ER
e W AH S B e R T IROBEORE AR A AR T R
Z IR [ SR AT PR, BT D8R, R 7
B2 B8R, FORPU AR A B IR A AR R, IR A R
IR, RIS OIE A, G ABAFAE T H
Al o T AH 5 e (KB e SR R P,

"— p(PZT)=45.0% <— @(PZT)=55.0%

" [ e—@(PZT)=47.5% *>— @(PZT)=57.5%

10°F  a— p(PZT)=50.0% *— @(PZT)=60.0%

L v (PZT)=52.5%
z I
QC/ ]01 E
S Ok
S 100
1071
10! 102 103
Shear rate/s™!

3 BUY)HA A [\ [ AH % & PZT FORRE L R0
Fig. 3 Influence of shear rate on viscosity of PZT suspension

with different volume fractions of PZT solid loading
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Fig. 4 Average strength and density of green body with

different volume fractions of PZT solid loading
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Fig. 5 SEM image of fracture surface of green body
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Fig. 6 Average fracture strength and density of sintered
bodies with different volume fractions of PZT solid loading (a)

and SEM image of fracture surface of sintering sample (b)
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Table 1 Comparison of properties of gelcast PZT samples

and die pressed ones
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