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Electrical Properties of a Composite Piezoelectric Transducer
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Abstract:

A composite piezoelectric ceramic transducer is fabricated with three piezoelectric ceramic disk

vibrators and two sheets of thin insulator. Its equivalent circuit is derived from the Mason's

model

of a thickness-driven piezoelectric vibrator. When the electric input near its fundamental resonance

frequency is applied to the center vibrator and the output voltages across the left and the right

vibrators are connected in series to

frequencies under the various resistor loads and the frequency characteristics near the

the resistor

loads, the load characteristics at resonance

resonance

frequency without load are investigated. Furthermore, symbolic expressions for input impedances,
voltage ratios, resonance frequencies, and bandwidths are derived. The data calculated from those
symbolic expressions are agreed well with the measurement data.
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Fig 1. A composite piezoelectric transducer.
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4 Mo B Mason® %713z

Mason's equivalent circuit of a

piezoelectric vibrator.
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Fig 3. Electro-mechanical equivalent circuit of

a composite piezoelectric transducer.
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Fig 4. Simplified circuit of a composite

piezoelectric transducer.
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Fig 5. Equivalent circuit of a composite
piezoelectric  transducer  near  the
fundamental resonance frequency.
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Table 1. Dimensions and properties of piezoel-
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Fig. 7. Resonance frequency to the load
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Fig. 8. Voltage ratio to the load resistance.
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Fig. 9. Bandwidth to the load resistance.
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Fig. 10. Phase angle to the load resistance.
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Fig. 11. Voltage ratio to the frequency.
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