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ABSTRACT

The effects of Ta.); doping on Lhe microsiructure, electrical properties and thermal expansion in Pb{Zryss
Tiye7)0s ceramics were studied.

Density, average grain size, electromechanical coupling factor I, and thermal expansion coelficient of unpoled
and poled samples were measured as a function of Ta.Os content.

Average grain size was decreased and density mcreased above 0.6 mol% Ta,0. addition. Tn case of 0.2 mol%
addition, density showed minimum according to gramn growth.

Dielectric constant and electromechanical coupling faclor k, were the lowest in 0.2 mol% addition and increa-
sed with Ta.0s addition,
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Table 1. Batch Composition

Basic composition Additive

(mol ratio) {(mol%)

ymbel 0 T 20, | Tior | Taos
P 1.0 04525 0.475 0.0
2T 1.0 0.525 0475 0.2
4T 1.0 0.525 (.475 04
6T 1.0 0.525 0475 0.6
8T 1.0 0.525 0.475 08
10T J 1.0 0525 0475 1.0
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Fig. 1. Arrangement tor atmosphere siniering.

dulz] 5 A}8-51e] 1.0 mm7HA] 1=l oS- silver paste
{HCP Chem. Co. ES 7313 E screen 22 R-3}8)o]
600C A 308 FMelsdoh LA Es A9 sili-
cone gilZrefl ¥ 100THH 4] 20 kV/cme] AFHA S

Bk #-8hedc)

12, 24 =4
X4l g8 B A& apgafe] 7 Algle) dgakg
ghelmt ohg, AAE Yelus] ) AEs) GF 9

=& ASTM C373-72¢] Fabe] =
syl o, gl AL linearantercepl method 2 &k

e

F2E 9jg) SiC d=pzle} 1

ALOy 25 TAHLZ AHgstel ot 1- 1049HC
Lo 100 miel 2~3ur29] HFE 4& %Jmi et-
ching&tsicth. Etching 3~ ®dlel 35
HolA-E Abgste] =ae FAsR
FARgE B 5 LCR meter(ADEX AX-2210E A}
&8he] 1kHzel A SAstsch sbdd s gotrz] 5sl

0.3, 0.03 pm

A7 AA AgAT ky b W 21AHE BAAF Qe
FHskgcl &4 &3 F 244]%0] A o2& IRE
standardel] A gte] FA HEadez slgon), 2
AL (D#} (2 vebdch

1 L

EZB' = +h (1)

. 1
RS £ - C(1— (/80 @

k electromechanical coupling factor
a 20385 for k, 0405 for ki,

h 10574 for k, 0.801 for k.
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Fig. 2. Apparant bulk density and average grain size
of PZT specimens with the variation of TaxOs
content.
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Fig. 3. Scanning electron micrographs of PZT specimens with the variation of Ta,Os content sintered at 12807,
{a) 0mol% (b)) 02 mol% () (4 mol% {d) 0.6 mol% (e) 0.8 mol% {fi 1.0 mol%
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Fig. 4. X-ray ditfraction palterns of sinlered specimens
wilh the varation of Ta.0; content.
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Fig. 5. Dhelecinc constant and <ieleciric loss with
variation of Ta;0Os content (after poling)
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