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Parallel resonant frequency composite tracking of piezoelectric transducer”

LIU Lichen ~YANG Ming" LI Shiyvang ZHUANG Xiaoqi LI Qilei

(Department of Instrument Science and Engineering, Shanghai Jiaotong University, Shanghai 200240, China)

Abstract In order to make the ultrasonic transducer adapt to fast-changing load, by analyzing the frequency
characteristics of ultrasonic welding transducer near its parallel resonant frequency and the practical demand,
a primary matching method was developed to get a better frequency characteristics. Then, comparisons of the
transducer impedance curve between on load and no-load were made. The composite tracking strategy was
that the frequency with the minimum current was found when the transducer had no load and was quickly
tracked with the proportional integral derivative algorithm when it had load. An experiment about the output
power of ultrasonic welding transducer under different load was made. The research results show the tracking
method can track the parallel resonance frequency of ultrasonic transducer stably and reflect the characteristics
of ultrasonic transducer automatic power adjustment. It has practical significance and application value for
ultrasonic transducer to improve the efficiency and adaptability.
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Fig. 1 Equivalent circuit of ultrasonic transducer
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Fig. 2 Theory of the primary series matching of

the transducer
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Fig. 4 Curve of impedance characteristics and

main circuit’s current before and after immer-

sion
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Fig. 5 Block diagram of ultrasonic welding power

with a current feedback frequency tracking
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Fig. 6 Flow chart of frequency tracking
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Table 1 Stability of the tracking
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Fig. 7 Schematic diagram of experiment
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