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Abstract

Dieletric and piezoelectric properties of PblZry.45Tios-xLux(Mni3Sba/3)e.05103(0<x<0.03) were

investigated. The partial substitution of Ti*'

by

a Lu*' permitted improvement of the piezo-

electric constant(dss), electromechanical coupling factor (k,) and dielectric constant( & 37).
The dielectric loss(tan d ) increased and mechanical quality factor(Q.) decreased with an
increase of x were observed. A new piezoelectric material for actuator application was deve-

loped at x=0.02 with d3=370% 10 °C/N, k,=58.5%, &33°=1321, Qm=714 and tan 3 =0.98%.
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Table 1. Pb{ZrosTios sLuxdMnyaSbaaloeslOs A ete 9] 24

. . Vol. Per unit X-ray density
NO X a (x10'nm) ¢ (x10 nm) c/a cell (107 nm) (/)
1 0 40211 41183 1.0242 66.59 8.108
2 0.01 4.0256 4.1206 1.0236 66.78 8.116
3 0.02 4.0325 41197 1.0216 66.99 8123
4 0.03 4.0375 40777 1.0100 66.47 8218
5 0 4.0205 41198 1.0247 66.59
6 0.01 4.0248 41212 1.0239 66.76
7 0.02 4,0287 41218 1.0231 66.90
g 0.03 4,0326 4.1053 1.0180 66.76

x After poling under 3.5kV/mm for 30min.
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Table 0. PblZrossTios-xLux(MnysSbasleeslOs Alete 29 ¢AEA

X d(g/cr) tan & (%) &' kp(%) Qm dz(x10“C/N)
0 7.84 0.51 1058 479 2383 245

0.01 7.78 0.53 1244 50.0 1602 292

0.02 7.83 0.98 1321 585 714 370

0.03 7.84 1.29 943 54.0 680 288
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Fig 2. Varation of the unit cell dimensions as a

funtion of x in poled(open mark) and

unpoled(filled mark) ceramics
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Fig 4. Piezoelectric properties of Pb[Zros

Tios xLux(Mny3Sbasloes]Os  ceramics

Fig 5. The temperature coefficient of res-
onant frequency as a funtion of x
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