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Abstract

The common practice for the identification of piezoelectric properties is based on the use of
immittance behavior of a resonator with a certain geometry and poling direction. In this paper, a new
method is suggested to identify the complex-valued piezoelectric material constants. This method is
based on the minimization of differences between the analytical immittance and the experimental
measurement of resonator. Non-linear minimization problems are formulated to find out the
unknown properties relevant to the resonators. The immittance data used for identification are
measured at a number of frequencies which cover the vicinity of resonance frequency and the low
frequency region. To illustrate the proposed technique, the complex-valued coefficients are identified

for a typical PZT4 ceramic composition.
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Fig 1. Length-expander bar with electric field
perpendicular to length
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Fig 2. Dimension of Length-expander bar
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Fig.3 Magnitude/phase plots of measured

admittance ; (a) magnitude; (b) phase plots.
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Fig.4 Magnitude/phase plots of admittance of bar-
shear mode resonator in the low frequency
region; (a) magnitude; (b) phase plots.
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Fig.5 Magnitude/phase plots of admittance of bar-
shear mode resonator in the resonance
frequency region;, (a) magnitude; (b) phase
plots.
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Table 1. Initial and identified values of material constants

A s AT z 7] A T 9w * tan &
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