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Experimental study of the focusing property of underwater

pulsed discharge shock wave

ZHANG Zhenfu' , ZENG Xinwu® ,WANG Yibo™ ,CAI Qingyu’
(1. College of Science, National University of Defense Technology, Changsha 410073, China;

2. College of Opto-electric Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: Shock wave focusing can produce higher pressure in the focal region. An underwater shock wave focusing system was set up based

on the pulsed discharge in water and the focusing characteristics of ellipsoidal reflector. The focusing of shock wave was studied experimentally; the

focusing process of shock wave was analyzed. The pressure-time history and the peak pressure along the axial position were presented, the

distributing characteristics of the focusing shock wave were revealed. Negative pressure and cavitation phenomenon was induced by shock wave

focusing, and the phenomenon was analyzed based on shock dynamic theory. The experimental results indicate that the focusing effect of the

ellipsoidal reflector is remarkable.
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Fig.1 Underwater shock wave focusing system
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Fig.2 Pulsed discharge in water sound source
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Fig.3  Configuration of ellipsoidal reflector
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Fig.4 Measuring system
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Fig.5 Pressure-time history
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Fig.6 Cavitation bubbles in the focal region
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Fig.7 Peak pressure along the axial position

1113 2 SR i A e (B ) R BB i T
St BI04 BT SR TR U R AE 4R 2
RELEM ; ]l BER 2R 5, Wb
KAz BIPR , 22 3R P 1T s K i TR AS 5
HER -, DT 7E 23 2R 0 4 1T ) T2 Gz i IX R 472
FEIX, WU K AD TF AR A o 43 SR Uk 17 e
Jy(F_P, ) W0 s A 48 in 52 30 Se 3 R 5 /),
{EL I AR BRAE 58— J LA £ R o
2.3 REBGSTEBENXER

Vel § ST R 1R IR R AR |

—a—D_P(I5kV)
_/: —e—D P(15kV)
‘;0\ _a_D P(15kV)
//’ N [~r-2A06)

./;’:/‘ ¥4
& P /\ —<—D P (16kV)

_ &
e o D P (17kV)
v —e—D P/(IkV)

o o
§>< —*—D P (17kV)
-QQQ" —e—D P (18kV)

=g i

z\T\E:EiA ?:?ﬁl —+—D P(I8KV)

200 300 400 500 600 700 800 900 10001100
x/mm

B8 ANaly A Il 2k b 4 e g e

Fig.8 Peak pressure along the axial position
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