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ABSTRACT: Objective To make better use of the cavitation effect of ultrasonic cleaning. Methods The dynamic model of
cavitation bubble in cleaning area was established on the basis of energy conservation principle. The effects of temperature,
acoustic amplitude, ultrasound frequency and ultrasonic amplitude on cavitation bubble dynamics in the cleaning area were si-
mulated numerically. Results The collapse time of cavitation bubble reduced from 579.36 ps to 181.43 us when the temperature
rose from 0 C to 80 C. The expansion rate of cavitation bubble was fast at high temperature and the cavitation intensity
reached the maximum at 50 ‘C, of which the maximum of expansion amplitude of cavitation bubble reached 51.27. With the in-
crease of acoustic amplitude, the motion of cavitation bubble changed from multi period oscillation like steady cavitation to only
one expansion compression phase. And the maximum of expansion amplitude decreased first and then increased linearly. Be-

sides, the collapse time shortened first and subsequently became stable at about 150 ps. With the increase of ultrasound frequen-
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cy, the maximum of amplitude expansion decreased, and the collapse time shortened. The disturbance of amplitude had little in-

fluence on the cavitation bubble radius and the collapse time. Conclusion The dynamic characteristics of cavitation bubble mo-

tion are similar at different temperatures. A better cavitation effect can be acquired when choosing higher acoustic amplitude and

lower ultrasound frequency. Vibration of transducer has negligible effect on the cavitation bubble in nearby liquid.
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Table 1 Parameters of water at different temperatures

0/ pl o/ n/ py/
C (kgm™)  (x10°N-m™) (x107Pa-s) Pa
0 999.841 75.62 1.7878 611
20 998.203 72.75 1.0042 2338
50  988.040 67.90 0.5492 12 344
80  971.800 62.60 0.3550 47 373
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