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Temperature Stability for Length Extensional
Vibration of Pb(ZrossTi0.44)03 + x[wt2%]Cr203 Ceramics

Dong-0O Kim

Department of Electronic and Electrical Engineering
Graduate School of Industry
Cheju National University

Supervised by professor Gae-Myoung Lee
Summary

Recently, mobile communication fields need piezoelectric ceramic
resonators and filters as possible as small. The length-extensional
vibration mode of a rectangular piezoelectric ceramic plate has the
advantage of the small size, but the mode has not been studied
sufficiently because it was not used extensively until now.

In this paper, PZT + x[wt%] Cr:0s ceramics with rhombohedral
phase were fabricated. And temperature stability for the mode of
the ceramic specimen was investigated. Contrary to our
expectations, addition of the stabilizer, Cr203 did not promote the
temperature stability for the mode in the PZT ceramic specimen
with rhombohedral phase.
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Fig. 1 PbZrO;— PbTi0O; sub-solidus phase diagram
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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. LTD.
ZrQ; 99.9 Sigma Chemical Co.
Crs0s G975 Osaka Hayashi Pure Chemical Industries
LTD.
electrode

/_sm:ﬂat_e
"—’T """""""""""" /ﬂ

Fig. 6 The aspect of the standard piezoelectric ceramic specimen
for the length extensional vibration
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Fig. 9 Changes of the density of the specimens
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Fig. 10 SEM photographs of the specimens in Pb(ZrossTi044)O3
according to Cr:Qs addition
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Fig.

11 Changes of relative dielectric constants

of specimens according to Cr:03; addition
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Fig. 12 Hysteresis curves in Pb(ZrosTio4)O3
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Fig. 13 Changes of electro~-mechanical coupling
factors according to CryO3 addition before
and after thermal aging
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Fig. 14 Changes of temperature coefficients for
resonant frequency according to Cre:0s
addition before and after thermal aging
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