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ABSTRACT

Dielectric and piezoelectric properties of pseudoternary xPblAlaWi)0s-(1 — X)P(Zryss T 010y (x=1~10
mol%) ceramic system have been investigated as a function of the amount of PAW([ Pb(Aly,Wq,05] and sintered
from 1100C te 1200C for lhr. As the amount of PAW increases, the ofa of tetragonal structure decreases.
The grain size was reduced with increasing the amount of PAW addition. However, the density, dielectric
constant and eleciromechanical coupling factor (k,) exhibited a maximum value al the amount of 5 mol% PAW
addition,
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Table 1. Manufacturer and Grade of Starting Mate-

rials

Material Manulacturer Grade(%)
PhC Aldrich 99.9

Zr0; Aldrich a9

TiO: Merck 99

Al O Aldnch 998

WO, Aldrich 99.8
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Fig. 1. X-Ray patterns of the specimen according io
the amount of PAW.
a: 1lmol%, b: 2mol%, c: 4mol%, d: 5 mol%,
e: Bmol%, £ 10 mol%
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Table 2. XRD Analysis of the Amount of PAW

PAWY] o¥imol%) d c a c/a |
1 20632 20120 | 4.1365 | 4.0240 | 1.0254
2 20640 2.0140 | 4.1280 | 4,0280 [ 1.0248
4 2.0600 2.0140 ' 4.1200 | 4 0280 | 1.0228
5 20600 2.0150 | 4.1200 14,0300 | 1.0223
b 20580 2.0160 | 4.1160 | 4.0320 ' 1.0208
10 2.0573 2.0190 | 4.1147 4.03%'_1.0197 .
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Fig. 2. Densities according to the amount of PAW (H:
theoretical densily, ®: bulk density, a: relative
density).
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Fig. 3. SEM photographs of xPAW-(1—x) PZT specimens smtered at 1200,

a: 1mol%, b 2mol%, ¢ Smol%, d: 10 mol%
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Fig. 4. Hysteresis loops of the amount of PAW.

a: 1 mol%, h: 2 mol%.
e: 6mol%, f: 10 mol%

c' 4 mol%, d: 5mol%,
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Table 3. Coercive Electric Field and Remanent Polari-
zation of Specimens

PAWEF E [kv/cm] P Luc/em?]
(mol%) E, E P, P,
1 512 16.12 ,20.82 36.42
2 5,30 15.52 3954 82.70
4 5.25 14.02 64,92 24.66
) 5.25 14.03 70.70 50.76
] 5.43 14.62 67.90 87.86
10 6.02 17.23 33.14 45.74
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Fig. 5. Temperature dependance of the dielectric cons-
tanl according to *PAW-(1—x)PZT system.
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Table 4. Dnelectric Constant and Curie Temperature
{Tc) of the Amounl of PAW
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1 380 17500 390
2 1022 18790 380
4 1100 19560 375
5 1120 207711 370
i} 1134 15235 360
10 917 6993 350
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Fig. 6. Temperature dependence of the resistivity of
XPAW-(1-x)PZT system.
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Fig. 7. Piezoelectric and dielectric properties of xPAW-
(1—x)PZT system.
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