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UNAALDMHIDINGY

This work studies bipolar electrical fatigue behavior of lead magnesium niobate titanate (PMNT)
ferroelectric ceramics for actuator applications. The PMNT ceramics were prepared by using conventional
mixed-oxide and sintered at 1240 °C for 2 hrs. Ceramics with > 98 % relative density and ~ 3 |[lm were
obtained. Fatigue behavior of ceramics was measured under an application of A.C. electric field with an
amplitude 2 times of the ceramic’s coercive field. The frequency of the applied electric field was also varied
as 5, 10, 50 and 100 Hz. The fatigue behavior was determined from the change of microstructures,
polarization-electric field hysteresis loops and strain-electric field curves measured at different cycle
numbers up to 10° cycles by using a scanning electron microscope (SEM), ferroelectric measurement system
and a strain in conjunction with a high voltage supplier, respectively. The damage of the surfaces underneath
the electrode layers was observed in all fatigued samples. The thickness of the damaged layers decreased
with increasing fatigue frequency. Moreover, remanent polarization and maximum strain tended to decrease
with increasing cycle number. The degradation of properties due to fatigue of the ceramics decreased with
an increase in frequency. The observed fatigue behavior of the ceramics was explained based on domain

pinning and electric field screening effects.





