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Summary

PZT ceramic devices mostly wuse the substrates with the
compositions near morphotropic phase boundary in PZT systems
because they have the best piezoelectric property. In most applications,
temperature stability of the properties of the PZT ceramic substrate is
required strictly. In this study ceramics with the compositions,
Zr/Ti=52/48, 53/47 and 54/46 in binary pure PZT system were
fabricated and their X-ray patterns and temperature dependence of
resonance frequency were measured. And the effect of poling strength
on temperature dependence of resonance frequency was examined.

As poling strength increased, (002) peak in X-ray diffraction patterns
increased and positive temperature coefficient of resonance frequency in

71/ Ti=53/47 specimen decreased.
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Fig. 9 Fabrication process of piezoelectric ceramics

Table 1 Grade and the manufacturers of starting materials

Raw material | Purity [%] Manufacturer
PbO 98.0 Hayashi Pure Chemical Industries. LTD.
TiO, 97.0 Hayashi Pure Chemical Industries. L'TD.
ZrOq 99.9 Sigma Chemical Co.
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Fig 12. Relative dielectric constants change of the specimens according to

the composition ratio before and after poling(all specimens
poled at 3.5[kV/mm)])
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Fig. 14 Electromechanical coupling factors for length extensional vibration of
the specimens with the respective composition ratio(all specimens
poled at 3.5[kV/mm)])
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Fig. 15 Electromechanical coupling factors for length extensional vibration of

the specimens with the respective poling strength in Pb(ZrossTio47)Os system
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Fig. 18 Temperature characteristics of resonance frequency of the
specimens according to the composition ratio(all specimens
poled at 3.5[kV/mml])
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Fig. 19 Temperature characteristics of resonance frequency of the

specimens with Pb(Zros52Tio48)O3 composition according to the

poling strength
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Fig. 20 Temperature characteristics of resonance frequency of the

specimens with Pb(Zrys53Ti047)O3 composition according to the
poling strength
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Fig. 21 Temperature characteristics of resonance frequency of the

specimens with Pb(Zros54T1046)O3 composition according to the
poling strength
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