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ABSTRACT

To study various relaxation phenomena of Pb(Mg;3Nb,;3)0; telaxor ferroelectrics, weak electric-field properties as well as strong
electric-field properties were investigated in the frequency range from 1 Hz to 100 kHz. The temperature dependence of the dielectric
propertics were measured under the low electric-field of 1 V/mm in the phase transition temperature range from -40°C to 90°C. The
dielectric properties obtained from the slope of the dielectric hysteresis loop and the temperature dependence of the pyroelectric
properties were also investigated. When fitting all the experimental data with the Vogel-Fulcher relation, experimental data were agreed
with the equation closely. Thus, dielectric relaxations could be modeled by the Vogel-Fulcher relation not only for the low electric-

field but also for the high electric-field.
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Fig. 1. Temperature dependence of the dielectric properties in
0.9PMN-0.1PT at various frequencies.
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Fig. 2. (a) Dielectric hysteresis loops in 0.9PMN-0.1PT at
selected temperatures and (b) temperature dependence
of the dielectric constant calculated from the dielectric
hysteresis loop.
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where,

® : operating frequncies

fy : Debye frequency

E, : activation energy

T, : temperature of the permitivity maximum
T © freezing temperature
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Fig. 3. Frequency dependence of the maximum temperatures of
various physical properties in 0.9PMN-0.1PT. T1~T4
represent the dielectric constant maximum when the
frequencies are 100 Hz~100 kHz and Thys represents
the temperature of the maximum dielectric constant
calculated from the dielectric hysteresis loop.
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Fig. 4. Temperature dependence of the pyroelectric coefficients
(Pyr) and remanent polarization calculated from the
integration of the pyroelectric coefficients (P,) in
0.9PMN-0.1PT.
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