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Single-chip microcomputer based frequency tracking and

amplitude stabilizing for ultrasonic peening equipment

XIE Cheng-Xiang ZHANG Jian DENG Zhi-Liang

(School of Electronics & Information, Jiangsu University of Science & Technology, Jiangsu 212003)

Abstract The equipment of ultrasonic peening for increasing fatigue strength of a
welded joint is imposed and a corresponding ultrasonic peening prototype is manufac-
tured. The prototype uses a single chip computer as control unit, an adaptive band-pass
filter to obtain fundamental signal from ultrasonic transducer, and also a circuit is de-
signed to measure the phase difference between the voltage and current. Fuzzy logic
control is introduced to realize automatic frequency tracking according to the phase er-
ror, current control keep the output amplitude constant so as to control the quality of
the ultrasonic peening. This equipment can adapt to the situation that the peening load
varies strongly, and not only realize accurate frequency tracking, but also ensure the
peening quality and efficiency.
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