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Effect of Ambient Pressure on Bubble Oscillation

LI Sheng-yong, WU Rong-hua, WANG Xiao-yu, WANG Jiang-an, ZONG Si-guang, LIU Tao
(Electronics Engineering College . Naval University of Engineering » Wuhan 430033, China)

Abstract; The expansion and contraction of cavitation bubble in liquids with different ambient pressure
were investigated experimentally, which are compared with the analyses based on Rayleigh-Plesset
equation. In the experimental study, cavitation bubble was induced by the high-power laser and matter
interaction in liquid, laser-induced cavitation bubble callapse in liquids with different ambient pressure
were detected by high-speed video and high-frequency hydrophone. The results show that the ambient
pressure has obvious influence on the bubble oscillation. Increasing the ambient pressure speeds up

bubble collapse process, decreases the oscillating cycle and maximum bubble radii ,and shortens the time

of expansion and contraction of cavitation bubble.

Key words: Laser optics; Ambient pressure; Bubble; Oscillation

OCIS Codes: 140. 3440; 040.1490; 120. 5475

0 35

25 0 25 Ak Tn) U R I AR 7 27 B 0 BRI BF 5 4005
2 S W Ik Bh R T a2 R RGP 3 K
F A WA RS R EY R B R i 2
E:EAR

O T P58 R 58 %) 25 i VK Sl Rk 1 5, Ak R
FR T )z 5T . KONDICHY il DANM 254518 T 3
B 1 X B 9 P BRI I B TR PR S BUR O B
G i 25 PR 458 1 8 A9 U 55 17 34 98 s LUY 98 7 0. 1 MPa~

BB WK A KRB S (No. 512092100 % B)

10 MPa 5 &0 HL K A6 6 9 Jik 2l 2o #8230k f) 0e {EL
Js 5 it s i 4 R FRL K AR T 9 9~ A S ik 3l S 9
AL S W R R4 K5 Li B B AR ST T PR R O X 2 i
15t IS5 I ) 52 00 B 5 2 U] B 05 S B A 5t O I )
ZINE TR N E NP R E ER T Wi
S8R X e LA K 2 3 B S L B R o Y AR =
T T P 5 TG 4 I ) 5 0 S fl. B A F O R
WYL PR 05 T o R TR E AV BR S P R AR N R 2 — B
S 2 A s 3 A

TE 25 S BT L 7 AR 2SI T A LK

E—EF BT Q976 —) . B B L RIS W RO A RO R E. Email : 1sy929@163. com

Wi B 2015-09-07; KA B HI:2016-01-04

http : // www . photon . ac . cn

0314002-1



T

¥R

A6 R O Ik b AR S g v de s B T
%IE{EKIJ'LHJK(EFFEE (U FUR Nt &/ e
25 Y7 A I ) A R AT S B A
mFE’Jﬂ%XﬁT\@ (7] Fsf R o 3l 488 52 0l 2 03 5 3k T
PAAE — U I v 58 B I 20 2 3 1) — A R0

AR SCHE T A5 Y AR R RS K By as B 7 AR L T O
e 1 B0 558 1 o 0 2 9 ok 20 4 P B S L O SR v TR
FEAL A0 Bly s A0 ik K W 2% o 26 D0 AN [) BRI TR 5 T L A
H IO 25 3 B I K A 4 3 A L BIF 5T BR85S 5 0 RO

23 Y0 Ik 2 4 aek AR 1 5

1 EREBIETENEKE

To 5 B 1R 2SR AT R 48 AR TR R B Bas i Y
He KR K B I 3E B 0 R

: LR 20

RR+2 R+P[<Po P+RO) [RJ =
(PP—PV)—4#%:|:O D
KRR R 439 2 W AE ¢ %0 1 2 72 32
Bl N A s s I B P, 7@7J<EF'36[5EJMLE’JF
B P, WP R SR H T S PR A P A A — o K

ZEUFIMN A B K AR 3 1R (ﬂﬂﬂﬂ’ﬂﬁ(ﬁ?ﬂ(ﬂ’ﬂ%%%
RCHILE R E AR 0. Py MM ZE SR8 .0 N
PRI T 5K T3+ 0 D9 WOV B 5 52 o DA AR RS i 2R K
e S B A Tt Ry 7K B B0 T o 228 W ORG i 2800 B 5 ) R
p=0.

22 pe K A G BR g A R 5 6 43 i bk 3l 4 Y B e
é\
P,—kP. (1<) 2
KPS b 2R ERAMGE. KN ORARXD B
2 5 - 20 .,
RR+ R+p[/oP p.— (P, PV+RO)
R 7. 27
[ﬁ] +§]—o (3
B2 ) FEAT A, B 15
RR+7R+P[ (P, P+0)-

R, 27 1. . _
[ﬁ} +R}—p<P‘. kP )= f(R) 5

M CO T LU H S (R YL 28 3 14 ik sl e 24
SCRY =0, BV 2 3 P 4 AN 28 V31 5 K T &) [l 38 B 1 o
WANEIR 2 p,—kp. >0 BF 25 10 4 I ik iz 3l i %5 24
SR <O, WANESRZE p, —kp. <<0 I, 253 0 5t Kz
FEH Y (R =0 B, 25 b TR,

Y A LRI R R AR Ry R EE T, R 20 (3) 38
FURG) kS ol I WY R E X 5 W S v 7 NI A 0 e B e
BlREME R RE . ER TR ) X A 1 Dk B G 5 AR /N
A LLE RN R E R KR T 5K 77 6=0. 073 N/m(20°C

I 2 5k ). BT 9 RIS C3) 3 AT E A A [
JESiR 25 1F T 2508 g A2 R B [A) ¢ 79 22 1k il 26 il
2 1.2.3 Rl R RN k=1,2.3, 80 1 HRAIEK,2
ARAEA 3 A KA iy 2= 3l is g i 26 B 1 ]
VAR H 3 85 T 50 /0N o 25 90 % K T B 38 B A R, B
R BRI B A s U A TR B Y R, N BRI TR
iR /DN 23 0 K 2l B 2 1 K 2l A I
2600
2400
2200
2000 | £
1800 |
1600
1400
1200 |
1000 |
800 |
600
0

Rlus

t/us

H1 AFFEERTH RO

Fig.1 The R(#) of bubble with various pressure in water
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(b) Velocity of bubble contraction
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(a) The single laser-induced bubble movement process with the pressure is 0.3MPa
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(b) The single laser-induced bubble movement process with the pressure is 0.4MPa
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Fig. 6 Movement process of single laser—induced bubble
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