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Abstract

The growth and collapse of a cavitation bubble near a rigid boundary in liquids with different surface

tensions was investigated by two sensitive fiber-optic sensors based on optical beam deflection. The experimental

results show that the surface-tension forces slow down bubble growth progress, but speed up bubble collapse

process. The influence of the surface tension on bubble expansion is stronger than that on collapse. Increasing

surface-tension decreases the maximum and the minimum bubble radii and

shortens the oscillation times.

Furthermore, the larger the surface tension is, the stronger impact of the high pressure liquid jet will be. That is to

say, cavitation erosion is reduced as decreasing the surface tension. These results help to better understand the

cavitation erosion and optimize laser parameters in the fields of laser ophthalmology and underwater laser

processing.
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Fig. 1 Basic experimental arrangement based on
optical beam deflection
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Fig. 2 Detection setup. (a) for bubble radius evolution;

(b) for cavitation erosion
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Table 1 Surface tension of experimental liquids

Surface tension/

Lauids (10°* N/m)
Absolute alcohol 24.05
Glacial acetic acid 29.58
Glycerol-water mixture
(1% mass fraction) 71.64
Distilled water 71.96
Deionized water 72.88
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Fig. 4 Characteristic signal of optical beam deflection

on an oscilloscope in the experiment
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cavitation bubble
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Fig. 6 Typical signal of the sample in water detected
by the optical beam deflection method
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