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Fig.1 Pressure wave in water (upper trace) and
stimulated ground vibration (lower trace),
by slurry explosive 30g. Time scale: 10msec
/div.
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Fig.2 Microphnes used in this study. Simple type- '
S (upper) and measurement type-M (lower)

Fig.3 Recording characteristics of microphones for
a noise of hands clapping. Type-M (upper
trace) and type-S (lower trace), Time scale
: 10 msec/div.

DZH>OBENHRILTHY, 4 & +bbLIRINEIG
LEADBIENTES,

HOHMOHEICE, HEQAXOHESETSRD
2, Fourier BRCHAL A7 —227 b aigz, 95—
EE Fourier B 2175 HEnmohTwns, Bicit,
24 7a2yta—7— BB Fourier 24 (FFT)
T FaeIZ LicHdY, MEEHE LT,
BohiF—2i AIDEREBILYZLT2, /0
2= IBVRAL I ENTERTLV, ZOWFE
bENL I ek Lol

3. 8

3.1 Jess

HEBRIHALIc74 7 2 7+ 1%, Kulite iR
RAMIC-062 &, Sonyttn— B (F—Fva—¥
HROTFWA) thd. UTHHEELHEM, #F&—
R LPRA TR S, MR Fig 25oRL Ak,

HBE~1 727+ 03, KIFAHK20kHz, &

— 197 —



14+ 3221Y130~194dB, —@RN HiztgEeR
HTHs, HlEOHBNILY, BHO=L 7074
DBENRFSL A vy ra—-FzRbh3 L5
LT, EOMTREMN L ENREGER & Fig. 3
LIz, MBEOMUXE LA YR LSRN,
mmmnﬁmmm&ﬁmivMisnrnanmbm
5,
KPBROREBIZ X, LLEHHRRFANTES
m, & Sm OPBHBKE LRV, BEIAECE
PBETY 2 IM6RL, 47073 ik Fig diciR

.

[a

FTuAsnsel@igicBivie, A RBREORE, Biik
HLETHHER, Cizkinik, Dbk LT
Hs,
BEEnrpicez /Y- SoRELRELE, T £
Y % Naval Ordonance NREH ¥ — £ &, Kistler #
DFr—=IT7LHASELLOT, BREFEUAR
1m, B35 6 DERE lm (BFEOAOTHARBCILY
6% 0.5m) HKPIZBREL k.

3.2 i X
FRIMEAL 2RRE, SHRSI T4+ 20g,

4

2m

Water

NSNNN NN\

Fig. 4 Positions for setting microphones.

BLU30g T, HAUFRNT R FOLHiz, 6 SRET
FOHROBIBLITH /.

3.3 HYPE

24287+ BLUET/Y—JICBORLEK
a5z, BRBOAWMEL & LI, Ampex 57—
Sva—¥FRZO cRB@Inl. T—Fa—-¥&
FM & e, MENHtEe DC-80kHz CHEHTH S,

F—9La—SiimRBLABSR, BERTC5
MELT, 24 2ua a—9Apple A&V TF
— BB 27 LZEALKL, AIDERETF 910
F=snAEVIZR, *A—b=7 2}{BA—-bF 4
4 4—8210 £ v /-, S OBEIIRSY Ty L 7
HHE Lusec T, 12btDF—5E16k7—FD 2 E Y
KI5 enTEDS, ARRTIY 7Y o FEEE
& 2pusec, £ /cixSusec T, BHh/m 16k — FOF
— 2D bk 1024 7 — F £8A © Apple T CAR
L, T— o8& 1024 AL Lsnix, BB 1
FFT7u 75 40N K3 & LOlRTHS.,

3.4 HERR

Y4+=14 b20gN BRE, Khnt'z /S ¥—-T &,
R ANHBA1 2 a7+ L CREBLAEREFig.
Sicmit. ExRRBofRieh &Moo L
o, 2@ENE L4 —DHBOBNG, EOH
B E /¥~ S OHFNRG, LHLBLIELE
2 B OB MRz AV TiE, Y5660+ —TRl»>
Th, £2<{FL 2msec £H5HIL TS,

74207+ LFEEBATIENC 4 —Th
A6, Cx /- LEINL ) BEEENATBOHR
THRBETIRAW, w4 707+ EKAICES R
Wit Fig. s i’ /¥ = 2 L A=~ OERR A5
BLTRBEEHhTWS,

Fig.6i2, ¥4 +~1 + 20g iR E, LR Cis5 L
DT, A~ 170 72x L CHiANLOTHS,
{rif D @i ¢ik, MMRIISEICEHELTRY, <
1787+ ~ORBEOHR, —BO7AF 22N
HETWBZ &bnsd,. Shit, DETRBHE~D

—198— IRARGSE



-20
6
&4
2
0 vor Jﬂ'k—
-2
-4
0 25 S0 75 100 msec
Fig.5 Simultaneous recording of signals of piezo-
gauge (upper) and microphone-M (lower)
at position A, by explosion of 3-kiri dyna-
mite 20g.
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Fig.6 Signals of microphone-M at position C(up-
per) and D (lower), by dynamite 20g.
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0 25 50 75 100 msec
Fig.7 Signals of microphone-$ at position B by
dynamite 20g. Horizontal distance from-ex-
plosive to microphone was 1m (upper) or
2m (lower) with same height of 1.2m above
water surface.
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Fig.8 Self-correlation of microphone signals ana-
lyzed from Fig. 5-micro (upper), Fig.6-C
(middle) and Fig.6-D (lower).
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Measurement of Pulsation Period of Gas Bubble in Underwater

Explosion by the Microphone

by Kazumi TANAKA* and Senzo OINUM A*

To measure the pulsation pariod of gas bubble in underwater explosion, we use
generally piezo-electric gauge to detect pressure waves in water. Here we have tried
to use microphone in air instead of piezo-electric gauge in water for the same purpose.
Setting microphone in air is easier than setting piezo gauge in water. And our interest
concerned to the fact if the signal of microphone was enough clear to raveal the

repetition interval of pressure waves in water,
Results were as follows. When the microphnoe was set near theexplosion source

we obtained distinctly separated signals of repeated pressure waves. When the mi-

crophone was set far from the source, obtained signal was not clear. In the

latter

case, we tried to evaluate the pulsation period by the self-correlation of recorded

signal, and found that the caluculated value agreed well to that derived from

the

direct measurement by piezo gauge in water.
(*National Chemical Laboratory for Industry, 1—1 Yatabe-cho,

Ibaraki-ken, Japan)

= a
SN

BIBENBIERS (259 k—ALERIB

MR ANE

00FZLAR N EBER & 1986411 A 308 £ Tis, TFE
I3BE2H, FHIZ3IASIAETCIED LY, BE
nFEC, FHMRL Ty 4. BB3209, EMZFEET,
PFARTACERSRB T, MRIAI6A1~31

TEEOHEGBREE. KRR NWE ELEFET,
HREKER RAKRE DHEEER, KIBIE
RAESTH 4. RFORERENTEY TT.
Fraunhofer-Institut fidr Treib- und Explosiv-
stoffe, D-7507 Pfinztal-Berghausen, F.R. G.
(KkB%E=18)

Kégyd Kayaku, Vol.47, No.4,. 1988 — 201—






