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Abstract

A method for designing a broadband transducer was investigated experimentally. Control of the
resonance frequency of a piezoelectric circular transducer with two pairs of electrodes was achieved
by varying the inductance of external coil connected across the terminal of one pair of electrodes of
transducer.

The conductance curves of transducer in water were obtained as a function of the inductance
value in mH of the coil used in the tuning. As the tuning inductance is increased in value, the reso-
nance frequency is reduced toward the fundamental frequency of 50 kHz. This interesting result
suggest that it is possible to produce a continuously tunable transducer covering a frequency range
between 61.3 kHz and 121.7 kHz by varying the inductance value of external coil from 2.7 mH to
15.0 mH.

One of other problems in the design and construction of such broadband transducer is the trans-
ducer efficiency, but this will be the subject of our future work.
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Fig. 1 Configuration of the piezoelectric transducer with two pairs of electrodes.
Signal generator and variable inductor are connected to each electrode pair.
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Fig.2 A measured conductance curve in water
obtained by short circuiting the inductor
terminal.
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Fig. 3 Conductance curves obtained by varying the inductance value of variable inductor connected
across the electrical terminal of the piezoelectric transducer.
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Fig. 4 The relationship between the radial reso-
nant frequency and the inductance value of
the variable inductor connected across the
electrical terminal of the piezoelectric
transducer.
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Fig. 5 The relationship between the resonant fre-
quency obtained newly by adding the
inductor and the inductance value of the
varible inductor connected across the elec-
trical terminal of the piezoelectric trans-
ducer.
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