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Temperature Dependence of the Electric—field-induced Strains
in PMN-based Relaxor Ferroelectrics

Jae-Hwan Park, Kug Sun Hong, and Soon Ja Park
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Abstract Strains induced by an electric field in PMN-based ferroelectric ceramics were measured
under variation of additive, applied field polarity and measuring temperature in the range of -30°C ~90
C. Powders were prepared via a columnbite precursor method and the samples were prepared by a con-
ventional solid state sintering. Complete pervskite phases were confirmed by adding additives in the sam-
ple. In the paraelectric phase region above the phase transition temperature (Tem.), the electric—field-in-
duced strains show electrostrictive behavior. In the ferroelectric phase region below Te..., the coercive
fields as well as the remanent strains increase. The unipolarly induced strains significantly decrease as
the temperature decreases, whereas the bipolarly induced strains rarely change. Thus the temperature
stahility of bipolar—strain is better than that of the unipolar-strain below Ten. 0.8PMN-0.2PZT exhibits
the largest strain among the samples, which might be attributed to its larger dielectric constant. In 0.
8PMN-0.2PZT and 0.9PMN-0.1PT, the temperature of maximum strain was lower than T,,, by ca. 30°C.
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Fig. 1. X—ray diffraction patterns of (a) PMN, (b) 0.
9PMN-0.1PT, (¢) 0.8PMN-0.2PZT ceramics.
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Fig. 2. Temperature dependence of the dielectric con-
stants in PMN (a), 0.9PMN-0.1PT (b), and 0.8PMN-
0.2PZT (c) at various frequencies.
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Fig. 3. Plots of transverse strain vs. bipolar— (a) and unipolar-electric field (b) in 0.8PMN-0.2PZT at various tem-
peratures. (Te,..=65C)
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Fig. 5. Temperature dependence of the magnitudes of
coercive field, remanent strain, bipolarly and unipolarly
induced strains in 0.8PMN-0.2PZT. (Te,,=65C) An
electric field of 1.5kV/mm was applied.
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