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Experiment investigation on the liquid jet of laser-induced bubble in
different ambient pressures

LI Bei-bet ZHANG Hong-chao NI Xiao-wu LU Jian
( Department of Information Physics and Engineering School of Science Nanjing University of Science and Technology Nanjing

210094 China)

Abstract: In order to study effect of ambient pressure on the liquid jet of laser-induced bubbles the collapse time and the
water hammer pressure of the liquid jet were obtained after studying the collapse action of the bubbles by means of a fiber-optic
diagnostic technique based on probe beam deflection ( PBD) in experiments. The data indicate that the collapse time decreases
nonlinearly with the ambient pressure increasing and the water hammer pressure increases nonlinearly with the ambient pressure
increasing. At the initial stage of the collapse stage the acceleration of the bubble wall and the effect of the ambient pressure on
the acceleration are very small; at the final stagg e collapse stage the velocity of the center of the top bubble wall increases
very quickly and the acceleration increases with the ambient pressure increasing at the same stage. It’ s helpful to underwater
laser processing and study about cavitation bubble dynamics.
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Fig. 1

Sketch of experimental setup 1—Q-switched Nd: YAG laser( A =
1.06pum pulse duration 10ns) ; 2—attenuator group; 3—expanded
and collimated beam lens combination; 4—convex lens( f=60mm) ;
S—pressure vessel ( 120mm x 120mm X 120mm) ; 6—pressure-hand-
ling system fitted a pressure gauge ( Leierda YB-50B with an
accuracy grade of 0.25) ; 7—copper target and target holder; 8—
He-Ne laser ( power 5mW A = 0.63um) ; 9—convex lens( f =
f=
4mm) ; 12—interference filter( A =0. 63 um) ; 13—five-dimension

80mm) ; 10—beam splitter; 11—microscope objective ( 20 *

fiber—regulating stand( 0. 1pum spatial resolution) ; 14—single-mode
optical fiber and photomultiplier( Hamamatsu H5773 with 2ns rise
time) ; 15—digital oscilloscope( Tektronix THS730A) ; 16—DG535

digital delay/pulse generator; 17—computer
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Table 1

ambient laser energy/m]

44.4 46.6 49.0 51.8 55.4  58.0
0.1 186 306 399 494 594 692
0.15 241 338 451 544 619 727
0.2 291 384 478 579 663 783
0.25 320 392 488 597 685 783
0.3 318 425 536 629 710 819

0.35 364 461 560 635 754 838

pressure/ MPa
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