102 i, ST, T, EEF

XEHS: 1006-9941(2010)01-0102-05
= IR 5 B AR E K TR MES KB 52 o B R

(FPEIRDEFARRAREWERE ot x MBS R ENELRE, W) 41 621900)

& E: FIAH APX-RS B U BUAHALAEE T PETN KEZ /K N KES M A th % Bk shad B2 (R 5 00 54 A B VE F /K 3 3008 W A2 109 ¥
BT P45 o SR PR AUAT B P O UL, i AR ML I A5 AT AR B 6000 s ' SR FH A 7 AR B I A0 85 B A ) 1) T 125 S0 AR NG S S o o 98 3 5 3 ik 3
SRR S E s AR LIRS SR TR B R SRk S B80S 8 kg MR ME K IR I 25 R — B, AE T ok iR g SR m
KW BRIESIA K NERKE,; m BB Mhksh; KR

mESKEE: T)55; 0389; TB853.1 STHRARIRAD : A DOI: 10.3969/j. issn. 1006-9941.2010.01.025

M5 W B AR RS S B AR 1A AR, D KT g
FEM B 7 2 R se B2 A3 T B A0 s

HEZGK R4 1 AR S AE 2K P ) ppesws gy e
Bt — 2 2o A, FERE K R FAR 7 A R A AR
F -+ BEIR AR 3 e 102 (whipping ) FZK S (jetting) o H 2.1 REEE
T, 7K T XA 1 B £ 58 195 11 P36 (50K 56 e o 3 RIGTE 2 m x2 m x2 m BKA AT i %
Ao BER AR BB AR 25 70K F R ES M T i I A P AR 1 R
FI A0 B8 5 M 2K R A A S Bl A EL R g o
i 7543 I KR 257K F 486 7 2 10 I B XA EI b 2 e vetbee i lamp
TS TT o, B2 B e B G B T R, 3 A

2 KT BRI A K Bl I B UL EIAR, 2 T R A G B
gpmm

1 5]

il

FERY R o B8 TR A BT R IR, B AT K R B A
ok 30 HH G B BF 58 32 B A6 K46 T, Lauterborn'® | Seem
Chahine G L' Suresh Menon'*" 2 | Ff =5 3 £ 5%

ARBEFE T EOG K AE ST TR AR 1 3 5 1R 45 e e 5

]

high-speed camera

7K—F¢7%J:/ﬁfﬁﬁiﬁg%(@ﬂﬂ<fjlﬂn‘%o IEI’\]/?E/I{E:[S] \fk% sphericalsuper
A 1O ] e RS AR EGE T TNT HE 25K F R M3 water ank high voltaga Hglamp

G ABHIHLIE A S BEIA #] 500 s7' o o Ak B P A
SEBE A Wi e P I I G R TR/ T 1 ms, SR AR i A3 Y
TS 12 AN REH £ 210375 R 19 90 — UK bk 3l 3 42 1o e &
8o A AR 5 25 208 19 J TRUKT A5 Sy BRI
v BE BRE R T SR R Y O U, AR LR B AT 0k
6000 s, X IRAF B T 35 M 193 [ Bk 3 A A

B1 AREE

Fig.1  Experimental apparatus
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Fig.3 Experimental picture of a 4.5 g PETN underwater explosion,the bubble shape(from left to right) at t=0,1,5,22.5,40,

44 ,44.75 ,47.25 ms
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Table 1 Comparison of experimental and calculated results
— radius/cm T /ms T.,/ms
calculated experimental water tank 8 kg test pound "
1.5 0.197 0.195 35 33 33.52
3.0 0.248 0.241 44 40 41.46
4.5 0.284 0.269 50 45 46.95

Note: T, is calculated period, T, is experimental period.

4 BT KGOS R, WA Z AN t=44,44.25 44

.5,44.75 45 47.5 ms

Fig.4 Contracted and expanded pictute of bubble oscillation, the bubble shape(from left to right) at t =44 ,44.25,44.5,44.75,

45 ,45.5 ms
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Fig.5 Experimental picture of bubble oscillation formed water jet,the bubble shape (from left to right) at t=0,2.5,15.5,26.1,
29.8,31.8,32.5,32.8,33.1,34 ms
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Application of High-speed Photography in Bubble Oscillation at Underwater Explosion

WANG Bin, ZHANG Guang-sheng, GAO Ning, WANG Yan-ping
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract: The explicit pictures of bubble oscillation at free field and water jet formed during bubble and boundary interaction at
underwater explosion was captured by APX-RS digital high-speed camera with the frame rate of camera of 6000 s~' by using Xe
lamp. The wall of the water tank was equipped with a layer of acoustic-impedance materials,and the bubble oscillation was not
influenced by shock waves reflected from the wall of water tank. The experimental data obtained by high speed camera agree with
the experimental results of 8 kg test pound.

Key words: explosion mechanics; underwater explosion; high-speed photography; bubble pulse; water jet
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