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Study on Micro-hole Polishing Mechanism and Experiments Based on
Laser-induced Cavitation Bubbles
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Technology, Guangzhou,510006

Abstract: A novel micro-hole polishing method was introduced, this method applied the laser plas-
ma shock waves, cavitation bubble shock waves of bubble collaps and jet to push the abrasive particles
to polish the micro-holes. A high-speed camera and a silicon piezoresistive high-frequency dynamic
pressure sensor were utilized to research the mechanism of the micro-hole polishing. Then the experi-
ments of 304 stainless steel pipe polishing were carried out based on different laser energy, different
laser pulse number and different laser pulse frequencies, which were found that the surface roughnes-
ses were improved with the increasing of laser energy(from 7 mJ to 21.6 m] ) and laser pulses number
(from 0 to 7 000), but the different laser pulse frequencies(from 1 Hz to 10 Hz ) might not improve the sur-
faces roughnesses of the micro-holes. Finally, the polishing effectivenesses of different positions along the
stainless steel pipes were studied, it is found that the polishing effectivenesses at the entrance of the pipes a-
bout 1~1.5 mm are better than the middles and ends of the pipes. Through the experiments of micro-hole
polishing mechanism and experiments based on laser-induced cavitation bubbles, it is pointed out that the
plasma shock wave, the cavitation collapse shock wave and jet work together during the micro-hole polishing,
and the general rules of micro-hole polish are obtained based on laser-induced cavitation bubbles.
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Fig.1 Schematic diagram of experimental setup
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Fig.2 The sequence diagrams of micro-hole polishing

based on laser-induced cavitation bubble
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Fig.3 The velocity-time curve of abrasive flow pushed

by laser plasma shock wave
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Fig.4 The velocity-time curve of abrasive flow pushed

by shock wave and micro-jet during cavitation collapse
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Fig.5 Schematic diagram of pressure testing
experimental setup
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Fig.6 The voltage-time curve
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Fig.7 The surface roughness-pulse number curve

under different laser energy
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Fig.8 The surface roughness-pulse number

curve under different laser frequency
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