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Fig.1 Behavior of gas bubble generated from a
blaster with lower direction.
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Table 1 Gas bubble generated from blaster

Amount of | Max. radius |Period of the| Gas energy
lead azide of first bubble
in blaster | gas bubble joscillation
(mg) (em) (msec) (joule)
2 1.2 3.1 2.0
5 2.0 3.7 3.5
10 2.4 4.4 5.8
20 3.0 5.3 10.2
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Fig.5 Behavior of gas bubble gencrated from
blaster with horizontal direction.

Fig.6 Effect of an iron plate on bubble behavior
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Fig.7 Effect of foamed polystylene boad on
bubble behavior.
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Fig.9 Behavior of air bubbles in underwater
explosion
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Fig.10 Behavior of a ballon in underwater Fig.11 Behavior of a formed polystylene
explosion ball in underwater explosion.

— 158— IRAEHSE



DML OEIBBEE & 1460m/sec L{EETS &, #
T & AKE 518 DS OFTER M 1% 205 sec, EHH
Mllbusec 45, OBOY ABROKE &, 7

LA NOEECS~lem 24D, ZNLS
KT AREDPROKREL R2TVENT, RHEhT
ARERECRER R ERIITHAILERD
ZENTES, BB RARVDIBENOKEZIZK»
12B%, KEF M) 6HRTEHIRH L TRTH RIRIZY
D, EHRYOCERESRHLTERTY ARIZE 50
T HARBETEHI LTS,

U IMRFE TE A STHRE D IIMIC, ¥ RARIFR
Bt SR LETREERET N6, ThOBIREIC
LAERLURZI B TCH S,

4. B B

WA NBIKIZ L B BEHEE OKBREERRT, BR
ThYBIT ARG THRVKRELREL ), BRR
BEWMET L, 2 Z0H2RAPBORRICEL -
TWAWARRRAPHEET I LAABERLNT,
BRBREUT SR r v bEE->TH ARDEGHE
xR U

FORR, 7 (LB 2mg, 5mg, 10mg, Kk *20mg
EED RSB OMBIC L VAKPIE I RROK
KHEX, FheEhl 2em, 2.0cm, 2.4cm, K130
cm T, WABIRIEO A3 1~5.3msec THEZ L
dibhale,

E& Lot ARG H -» CUT T+ 58 & A
B bR, FofiXicRiEkKhBRTELAT
Witk 5 el ROENTRBF L B v iridb-
nT, TIHEROSRL o b &> TRERETV,
HAROEGBIZITHREE VMR ER > THLIE
B Y, #RERSEREASEEHE & RAHRE
iBHL, BEZIMELHR L RI—FRICE.

KEH AROERI, »SBELHRROREIZ
25 Bbh, HEIRTHEOLHBMVWEBHIEHS
56 ERE BRI, YRoOEDICERNRERAY,
BABBOFICHEML IV +3Z L LB VES,

> TERIZENHMPAIZITRBY OBV S
RBBERVDENIL LI LRPBLTH (HLE
BHsr9,

—H RN AN BB EESE L2 6B 2Ll
thit, HERROBOBYER LRBFRSTTERL 2L
TLEWTHSS, LI LIhE TAERNKDIRTE
TRINIICBLLFZROTH & EBEL-FIXR
Hhd, RELERMBOBBEEE-LADICIELE
HEENTE, TOEMHERN{ QB ILNTELN
TH-To ThETKOHENLTRASATHAY AR
DEHX ETRBEEMIAND L, BBIhFERE
FATHIESRBICEBZ L AHHA L KRR 21
BThoNhLERXD,

i B2
. KRR ETR S KLY, KEFOBRE=K, RU
BEKRTNOAGFESRKIZIZ. WALWASHTELTVWE
v, TR LTEBHOBRER T RBTHS,

X W

1) £BM=, HEFRmE BP—=, KHEP I K
3k, 41, 98 (1980)

2) £@l=, MmEE=, Tk 37, 237 (1975)

3) Ah—=, T k5 36 11 (1975)

4) R. H. Cole, "Underwater Explosion” Dover
Publ. Inc., p.270 (1965)

5) #BAFA, WRRA, FFE 89, 931 (1969)

6) Bffcd, RN, ol SEH%E, 11,503
(1959)

Kogyo Kayaku, Vol.42, No.3, 1981

— 159—



Study of Lithotripsy by Micro Explosion (II)
Behavior of the Gas Bubble in Water

by Senzo OINUMA?®, Kazuo SHIINO*, Kazumi TANAKA*

and Mitsuaki IIDA*

The behavior of gas bubble generated from the specially designed blaster for
lithotripsy was studied in underwater explosion of it.

The maximum radius of the gas bubble from blasters with lead azide amounts
of 2,5,10 and 20mg were 1.2, 2.0, 2.4 and 3.0 cm, respectively. The periods of the
first bubble oscillation ranged from 3.1 to 5.3 msec.

It was generally observed by using of a framing camera that the gas bubble

generated from underwater explosion moved to the bottom or to the hard material

such as the vessel wall, not to the water surface. Some experiments showed that

this phenomenon might be due to the effect of shock wave in water.
(*National Chemical Laboratory for Industry, 1—1 Yatabe, Tsukuba-gun,

Ibaraki-ken)
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