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Research on the effect of acoustic mode on ultrasonic broken cavitation field
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Abstract: The immersion ultrasonic crushing device under 20 kHz is
investigated in this study. Combined the sound field analysis and the
finite element method, we firstly examine the acoustic mode proper-
ties of ultrasonic crushing material cavity on different sound field
conditions, i.e. the height of liquid level and the position of sound
source, and then explore the distribution of ultrasonic cavitation field
and the change laws on the average acoustic energy density. Finally,
experiments with acoustic measurement methods and image
acquisition are made to verify these explorations. Experimental
results shows that the distribution of ultrasonic cavitation field is re-
lated to the acoustic modal properties of the sound field. With the
value of material cavity radius fixed, when the liquid level reaches the
resonant of material cavity at height, the average acoustic energy
density in the field is higher and the cavitation effect is significantly
enhanced, and the distribution of ultrasonic cavitation field is found
similar to that of the material cavity sound field. In the resonance lev-
el, the position of the sound source has obvious effect on the average

acoustic energy density and cavitation enhancement.
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Plot of test system diagram

Figure 1
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Figure 2 Plot of vibration amplitude spectrum of the horn
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Figure 3 Absolute sound pressure at three levels
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Table 1 The first two modes under three kinds of level
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Figure 4 The absolute sound pressure at different

immersion depths
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Figure 6 Comparison of the simulated cloud image of the distribution of ultrasonic crushing cavitation

field and the distribution of the average sound energy density in the field
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