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Frequency searching and tracking for multimodal
ultrasonic vibration system

ZHU Wu, ZHANG Jia-min
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Abstract: In the high power ultrasonic application, it is difficult to search and track frequency of ultras-
onic vibration system automatically as a result of the multimodal characteristic of ultrasonic vibration
system. In this paper the relations between the multimodal vibration system and the phase of voltage and
current of vibration system and the value of current, and the relation between transverse size of ultras-
onic probe and bandwidth of the highest peak of vibration system, are studied with experimentation. On
the experimental rule, the state of resonance of vibration system is identified by phase and current. The
experiment of frequency searching and tracking has been done on the ultrasonic plastic welding machine
operating at 20kHz, and the result shows that the method of frequency searching and tracking with double
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parameters is valid.
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Table 1 Relations between frequency and phase and current
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Fig.l1 Impedance of multimodal vibration system vs frequency
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Table 2 Bandwidth testing results
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1 19.92kHz 160Hz
19.84kHz 240Hz
19.93kHz 220Hz
19.98kHz 260Hz
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Fig.2 Circuit of frequency searching and tracking
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Fig.3 Flowchart of frequency searching and tracking
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