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Abstract: In this paper, the multi-frequency points impedance matching technique of the acoustic logging piezoelectric
transducer is studied. First, the multi-frequency points admittance characteristics of the transducer are accurately de-
scribed by using the multimode equivalent circuit. Then, the theory of multi-frequency points impedance matching is
analyzed, and the inductance-capacitance composite impedance matching network is designed. On this basis, by com-
bined with the equivalent circuit of transducer the parameter optimization and the circuit simulation are carried out.
Experiments show that compared with the test results of the transducer without impedance matching, the proposed
impedance matching technique can greatly improve the active power of the transducer at several frequencies near the
resonant frequency and increases the active power in the frequency band averagely by 30 times. In this way, the excitation
bandwidth and efficiency of the transmitting transducer are greatly improved, and the adaptability, detection depth and

resolution of the logging instrument are improved.
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Fig.1 Equivalent circuits of piezoelectric transducer
for single mode(a) and multi-modes (b)
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Fig.2 Photo of the piezoelectric transducer
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Table 1 Parameters of the equivalent circuit
of piezoelectric transducer
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Fig.3 Comparison between the tested admittance curve of pie-

zoelectric transducer and the one simulated from the
equivalent circuit of (a) single mode and (b) multi-modes
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Fig.4 Schematic diagram of power transmission
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Table 2 Component parameters of impedance matching
network before and after optimization
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Fig.7 Simulation results of impedance matching network
parameters before and after optimization
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Fig.8 Layout for impedance matching network test
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Table 3 The measured active power in the preset frequency
band of the transducer before and after impedance

matching
e/ ULRCHTINZE/  ULIC/EhZe/  ULRCHT UNIW,
kHz mW mW AT 17— DhFE
15 2.66 28.58 0.08 0.09
16 4.56 206.43 0.15 0.69
17 3.30 209.47 0.10 0.70
18 15.76 184.50 0.51 0.62
19 30.78 211.16 1.00 0.70
20 22.98 217.76 0.74 0.73
21 1.26 218.13 0.04 0.73
22 9.67 298.38 0.31 1.00
23 3.60 17.63 0.11 0.06
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Fig.10 The measured and simulated results of active
power after impedance matching
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