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Impact of structure parameters on resonant frequencies of dipole transducer
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Abstract Remote sensing logging using dipole shear wave has broad prospects in oil and gas exploration in
China. Frequency of the transducer directly affects the detecting depth. In this paper the resonant frequencies
of dipole transducer are studied with both analytical and finite element method. The effects of modifying the
transducer’s structural dimensions on its resonant frequencies are discussed. Results demonstrate that, as the
length of piezoelectric ceramic layers increases, the 1st-order frequency increases after decreases first, while
3rd-order frequency at first increases then decreases and finally rises again. As the metal layer gets thicker,
both 1st and 3rd-order frequencies increase. Impact of thickness of the piezoelectric ceramic layers on the
resonant frequencies varies with other parameters.
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Fig. 1 Dipole trilaminar bar transducer
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Fig. 2 Flexural vibration of the transducer in
length
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Table 1

FEM results on reference model

Comparison of analytical and

Brie OIS (kHz) ARG (kHz)  HIXHRZE
1 0.461 0.463 0.4%
3 3.93 3.70 5.8%
5 10.5 10.2 4.8%

*2 SERBRT

Table 2 Dimensions of the reference model

JURT RS HZH
{(mm) 182
L(mm) 101
m(mm) 3.2
p(mm) 34
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Table 3 Materials of the reference model
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Fig. 3 Impact of thickness of metal layer and
length of piezoelectric ceramics on the resonant

frequencies
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electric ceramics on the resonant frequencies
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