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Fig.1 Bubble radius as a function of time for e=100,7=1.25 Fig. 2 Bubble surface velocity as a function of radius
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Fig. 3 Experimental setups

4 HRRSH

BRI 4 25 rpt R AE T AR [R] 1 2 24 ity T A AR i o 0 22 D Y0 247 50 1) Jlh 1] A% 45 PR IR 45 A 7
Yz sh A& W IR LR 09 2 sh U AR S MR . &1 4 o8 4 R R AR He 3 25 00 58 — R ik sh ok 72 b 1
WIARIR A VB — U K A /N A RS, 22 B K AR LR N . &1 4 op 3 20 <03 3 1 o AR A = 22
JE B R AL AR A B A . FR R 4 T LS B AR I 2 2 K P R KR R K B S A S AR
REAIE < W 0 6L 359 A () R 1 O B AT 8 25 R R IR o LB 265 25 K A8 b 1 385 n R AR 1 B 1 2 35 2R
IR MK 22 Foe R B, LA AT A B0 — 2 B8 R X R M 24 4 A8 o A9 AT RS 24 A Bl ) R 5 SO I &
BT /NI S I AR T A L e TR

PLL/D=6. 75 %% 245} 5 53 A7 S0 bk sl By BE A A SC I 4 L I8 5 Sk I A B4 30 14 <090 50 30 A8 JF 2o
PR BT 5 Y D5 2 36 A TR, O sS4 2 bt 7 B . KE 24 i 22 o A 43 LA S 438 s 1) 32 30 0 sl
[ 5 W o EC YR SR 24 AT 00 T T S 2 A B i 1) 5 R, % 5 7 O 4 B R L O A 1) AR K L B R — AN R TE R 1R S
T B A AR AR 1 R, A s o S TR R R, R S Y 1~ 3. MAE YR BY B, R AE SN R I
B HE BT 1) P9 ISR - — T T B A A4 R 3G R AR R AR T R TR S B s ) — T i B TR I RPE A
AU TF TR TR R AR VR IR 5 g 10~11. SCERL8 4T T L/D=1. 05 ¥ 25 77 A S
HITE AR & B0 TE IR A ik 3l 04 8 43 B 1] A [ 32 45 22 /1 5 06 AR IR S 38 v A KK A LL 2 245 1 S TR
PR T 5 B A 15 2 78 I8 43 B 1] 9 00 R F 5 %6 o FL A9 5 B B4 AS 58 38 K A48 B A 384 fm i 34 m . 245 4
A ) A A RS R T il A 3 T SR U I AR AR G 2 B BEAIL R AR A AL an el 5 Ay 4~9,
B X TR 22 2 K PR AR, AN IR R AE I K I R AR W AR AR v R R T 1Y is sh B R R B
F A X BRI



238 R W B ¥ iR %25 &

(c¢) First minimum of bubbles
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Fig. 4 Typical images of bubble for L/D=3. 35,4.49,5.62,6. 75
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Fig. 5 Shape history of cylindrical charge underwater explosion bubble for length diameter ratio 6. 75
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On the Shape Evolution of Underwater Explosion Bubbles
by Cylindrical Charges

HUANG Chao'* , WANG Bin',LIU Cang-Li',
WANG Yan-Ping' , TAN Duo-Wang'

(1. National Key Laboratory of Shock Wave and Detonation Physics ,
Institute o f Fluid Physics \(CAEP ,Mianyang 621900,China;
2.School of Shipbuilding Engineering  Harbin Engineering University , Harbin 150001 ,China)

Abstract: Oscillation images of underwater explosion bubbles generated by cylindrical PETN with
length to diameter ratio from 3. 35 to 6. 75 are conducted in a water tank by using high-speed
photography technology. Bubble shape evolution is investigated by involving real detonation processes
and Rayleigh-Plesset function. Results show that the initial bubble has an asymmetric shape,and the a-
symmetry is enhanced as the length to diameter ratio increases. The bubble-water interface expansion
motion at the side of the charge exhibits an exponential decay.,while along the charge axis the decay
tends to piecewise linear, both differ from the Rayleigh bubble. These differences are potentially
attributed to the asymmetric energy structure of cylindrical charge, which is similar to the usable
energy distribution of a cylindrical charge underwater explosion shock wave.

Key words: mechanics of explosion; cylindrical charge; high-speed photography; bubble shape;

underwater explosion
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