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Abstract

There is a significant difference in the mechanical quality factor Q., of piezoelectric materials un-
der high- and low-field conditions, however, currently there is no universal characterization me-
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thod and testing system for high-field Q.. of piezoelectric materials. In this paper, a LabVIEW-
based measurement system for the high-field mechanical quality factor (@) of piezoelectric ce-
ramic resonators is designed, and a new method of data processing is proposed to realize the
functions of instrument control, waveform data acquisition, signal filtering and fitting, and Q,, cal-
culation. The system is applied to determine the electric field and vibration velocity dependences
of Qn values for thin disk and rectangular piezoelectric ceramic resonators. The results demon-
strate a significant decrease of Q. with increasing electric field and vibration velocity. The system
provides automated instrument control and data acquisition processing, which meets the needs of
high-field mechanical quality factor measurement of piezoelectric ceramics and greatly enhances
testing efficiency.
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Figure 1. Schematic diagram of the waveform of the transient method
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Figure 2. Equivalent circuit when piezoelectric ceramic resonates
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Figure 3. (a) Voltage and (b) current variation curves of piezoelectric ceramics
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Figure 4. Schematic diagram of piezoelectric ceramic strong field Q,,measurement system
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Figure 5. Software flow chart of measurement process
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Figure 6. Piezoelectric vibrator in strong fields change curve in the process of
Qn measurement: (a) current curve after filtering; (b) upper envelope of the cur-
rent; (c) Attenuation coefficient fitting of upper envelope attenuation curve
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Figure 7. PZT-8 circle of piezoelectric vibrator Q, value with voltage (a) and (b) curve of vibration velocity change
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Figure 8. Piezoelectric ceramic PZT-5 strip of Q,, with voltage (a) and (b) the curve of vibration velocity
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