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The Effect of Poling Strength on Temperature Dependence of Resonance
Frequency of PZT Ceramics Near the Morphotropic Phase Boundary
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(Jung-Bo Yang * Wan-Seok Yang - Gae-Myoung Lee)

Abstract - Poling is an important process in fabricating PZT ceramic devices such as filters and resonators and
activates piezoelectricity to sintered PZT ceramics. Tolerance of the operating frequency of these devices is tightly
required in applications. And a factor to aftribute the tolerance is the temperature dependence of the resonance frequency
of PZT ceramics. In this paper the relationship of poling strength and temperature dependence of resonance frequency of
PZT specimens was studied. The Pb(ZrossTio47)Os ceramics were fabricated and the poling strengths were chosen to be
05, 1.5, 25 and 35 [kV/mm]. The dielectric constant of the specimen poled in poling strength 0.5 [kV/mm] was less
than that of unpoled specimen and the specimen poled in higher electric field had the higher dielectric constant. (002)
peak in X-ray diffraction patterns of the specimens increased as poling strength increased. And the change of resonance
frequency of the specimens according to the variation of temperature was measured. Resonance frequency of all
specimens increased as the temperature increased. The specimen poled in higher electric field had the smaller positive
temperature coefficient of resonance frequency. The effect that temperature coefficient of resonance frequency becomes
smaller is obtained when Zr mole in PZT composition equation increase. Controlling the poling strength is believed to be
a method to adjust the temperature stability of resonance frequency of the PZT ceramic devices.
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Fig. 1 The aspect of the standard piezoelectric ceramic
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Fig. 2 Relative dielectric constants of the specimens with
the respective composition ratio before and after
poling(specimens poled at 3.5[kV/mm])
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Fig. 4 Electromechanical coupling factors for  length
extensional vibration of the specimens with the

respective composition ratio(specimens poled at
3.5kV/mm])
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Fig. 7 Temperature dependence of resonance frequency of
the specimens with respective composition
ratio(specimens poled at 3.5[kV/mm))
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Fig. 8 Temperature characteristics of resonance frequency of
the specimens with Pb(ZrossTios7/Os  composition
according to the poling strength
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