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A Study on the Characteristics of Electrostrictive Ceramics for

Micro Displacement Control
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ABSTRACT

To fabricate electrostrictive ceramics for micropositioner, ceramics in 0.85Pb(Zn;s_,—x Mgx
Nby;)03-0.10BaTiOs-0.05PbTiO; system were fabricated with the variation of Mg(mol%), and
structural, dielectric, electric characteristics and temperature stabilities were investigated.

As Mg(mol%) was increased, curie temperature was decreased. At 0.15mol% of Mg, dielectric
constant was maximum and the broadness of dielectric maximum was —3.9 and the frequency
dependence of diffuseness was 21.

Dielectric constant was decreased according to electric field and as Mg(mol%) was increased,

piezoelectric constant dy was decreased but di was almost constant when Mg(mol%) were 0.05, 0.10,

s st 871580
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0.15.

Electrostrictive coefficient Qy was decreased with the increasing of Mg(mol%) irto 0.15(mol%)
and then Qs was highest at 1/3mol% of Mg. AC 60Hz, 11(Ky/cm) electric field induced strain

showed 253 x 107 at O mol% of Mg.
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Fig. 1. Resonance and antiresonance frequency
measuring circuit for an electrostrictive

vibrator.

| Ovwamc

A~ e | ]

X;
:"z Syews YASOSA
X

ol

»M
{ E ¢ xy direction, = i %y direction )

gl 2. MAHof oE F7(4Y B3 M2H
Fig. 2. Strain Measuring system as a function of
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Table 2. Broadness of the dielectric maximum and the frequency dependence of the diffuseness.

AlH A2A LT ] Te Te(0.1 ~ Kmax K[Tc-15C }-Km, K[Tc+60C]-Km,
(speci (sintering (1kHz) | 100kHz) (1kHz) Km(1kHz) Km(1kHz)
mens) temp) {C]

ES—1 1150C 81 12 11750 —15 —30.2
ES-2 1150°C 70 18 11950 —-7.7 —-37.4
ES-3 1150C 52 19 12620 —6.4 —40.3
ES—4 1150°C 37 21 11800 3.9 —37

ES—-5 1200C 8 - 10600 —16.8 —26.5
ES—6 1250C 5 10 10300 —83 —33.2
ES—-7 1250°C —17 18 9680 -7.0 —27.6
ES-8 1250°C —-19 18 9560 —-9.5 —26.8
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Fig. 5. Electric field dependence of the induced
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Photo. 1. P. E. Hysteresis curve of ES-1
specimen at room temperature.
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P(7.94 yc/cm?/div) (9kv/cm/div)
AL (126558 x 10%/div)
(4.22kv/cm/div).
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