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Abstract A conventional Sawyer—Tower circuit is modified so as to employ a 0.1Hz quasi-DC electric
field By using this modified Sawyer—Tower method, the electricfield-induced polarization and the
electricfield-induced strain could be simultaneously measured under the same electric field. Also, the po—
larization and the strain induced by not only bipolar but also unipolar electricfield could be measured.
The performance was evaluated for Pb(Zr . Ti,::)O; and 0.8Pb(Mg,Nb.;)O; ~0.2Pb(Zr;. Ti,») O, which
is a typical normal ferroelectrics and a relaxor ferroelectrics, respectively. This technique enables the
samples to avoid the joule heating during measurement, which often occurred under the cyclic load of
the 60Hz AC electric field. As the loading of unipolar as well as bipolar electric field on sample is possi-
ble with this method, various information about the induced polarization and strain in ferroelectrics may
be obtained. Between the electric—field-induced polarization and the electric-field—induced strain mea-
sured in PMN using the present technique. the well-known quadratic relation(S = Qx P*)holds.
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Fig. 1. Block diagram of the measuring circuit {a) and
generated wave forms (b).
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Fig. 2. Plots of polarization vs. a bipolar electric field (a), a unipolar electrc field (b), and a biased electric field (c)
in Pb(Zr,-Ti,,,)Os at room remperature. (T = 380°C).
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Fig. 3. Plots of strain vs. a bipolar electric field (a), a unipolar electrc field (b), and a biased electric field {(¢) in Pb

(Zr,,2T1,,2) O, at room remperature. (T = 380°C).
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Fig. 4. Plots of polarization vs. a bipolar electric field (a), a unipolar electric field (b), and a biased electric field (c)

in 0.8PMN-0.2PZT at 80°C. (T. = 65C)
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Fig. 5. Plats of strain vs. a bipolar electric field (a), a unipolar electric field (b), and a biased electric field (¢) in 0.

8PMN-0.2PZT at 80°C. (T. = 657C)
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Fig. 6. Plot of strain vs. the square of the polarization
in 0.8PMN-0.2PZT at 80°C. The solid line rep-
resents the fitted straight one. The correlation
factor when the data are fitted to a straight
line is 0.9986. The calculated Q. is 0.014m*/C
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