W iR 3

namganoimanEg

KepBRREx AR R M o (T
30/4088%8 % M\ o AT ERURHERBRIC & B (R84 TP

MEHEY, K B
£F R, PHER™,

HHEE", BXESR,

HRE=®, F@EL8*

KRPBRIEIC L 030/405 T L AR ERRY T, BAKEOW | RESAMWE N
EL, #RCINAE@= A1 ¥ ¥ RO TACRERYRAOEBELYFE L2, TOBE,
DNTi290% @ CIRERB L, 80%BTRAEBRE L1z, &AM, Bhiffaki X 550/608
TRBRTROXRATERT 5 LV SBRFBORATVBDT, 30/40B TR CREEHRI
X - T50/608XWRER & » (RIBENB B Z LRI Wi, CORKTIX, HKiB=Ra+ -
ERHOR I OMNES G, AIBNXI00% S TRER, -2 — 7+ A IF ERG1180% & TRIE,

RBTTREME 2~ 10

¥, GEORRTIE, KPEBCIAEHF V<1 (A% OWE L FBFIZT, Shizo

CTLERLL,

1. BUsHic

HERGCHEHROBREBEOHEIRBRLLOMH
NOMBILERTH S, B EiREL R~ %%
& LTizBAM 50/608% TR0 BRI RRETH
5, LaL, VBB VBRLVWF 75 7L —
v 2 v (URIR) % I+ 5 HIT 150/ 608 FRB TixH
ENEETHD, 50/60BFWRIBTILHWHRR 1T
A0 E M CRBEORRY AT, BI58 T
IZIBIRT 5 49T01250/60 T B 1IZ Lk,

ZOBRHBROEBEHRER L L TEE S REHE
FrAaBEaRy A ERHERR AVGB5Z L
KRLIVO, —F%, ol HMCREFCHER
BRefGB8Ic, BI5TH5HHRLYRAR T L
TEIV, MULVIR D S5 2+ 5 HROEVBIRT ORI
BRICHAGY 52 506TH 5,

BT LR L A L EREORR TIRAE
REERBEVGSFEEMGL, Tiabd, RBT35
RERLH LTy - TEBIAMA L O iEERE
THH, BPCHRBRNIMVNIT B hiETERIELH
HTES,

BAFIG625E10A 7 B 2R
*WHAFETEBRIGILEH
WHMRAEARLE 7—3—1

*AAREBREA & K RAEFMERTE

S EREH RIS 0T 3903—39

AR RN S K RTFRAT
Il e PR SR BB LR BT o7 BB 2300

—192—

ZOFEE MGy, BRDDBVIERD
0S5 AR YR CE TR By, Al
ETHBERILEORENCBRNLBETCES,
COMICHPBRANCKPEBROYAVCTLER DY
B ENTED,

Z I TR, KRpERYAGATERBRRSZ R
PeRSRIT O WTHET 5, CoFHeYeREREC
HMXA B =2 vy, R ORBIRREIZA- L
hTuva?,

EIRMEREBRHAFOLEREO ALY, EE,
WBEALE, B8, HEMEROEEYRIT S, 9
fERizc oV T BRESE LGB Z i L, GEE
RESSmmoOBTLAV-5c L, BBHEL
Tir5gD50/50= v + 51 + iBREL LTHVB S
E & Ut BEIRS0/60TRE L OO IDIZA
££50mm, HEEOmm OB Ieh»7cht, B
TEHKBOKE JICHBYD » 120 C, AE0mMm,
HFE40mm D30/408%TF % AV 12,

2. ®8 B8

21 B H

T A i (FCHRE, 012-01965, 744 -2 A809%5)i3
RELAVL, 2,4~ =8 bar=xv(2,4-DNT,
AA{L3Ken, 2,4-DNT 99.3%, #1h), 7 V€21
7 7% a =+ YA (AIBN, KR(ILFES), RUV-t-7
FALA=-dPs4 V72 0—+(DBPIP, A=-7%
~IF, BAEERES, 905 + K105 RUERE) TR

TRKE



aicrophone

pressure
transducer

sample

steel
frace

WV

steel |
aesh

Fig. 1 Experimental setup of underwater explo-
sion.

HEEMAVI, 3BIHLM =1 Mz BA{LENUD
Lo,

"=y 54 + (PETN(50)—TNT(50)) ER3KI2 B
20mm, #E10mm T, FRCEImm, FES5mmo
Lod\1-5g DFPERO LD TH 5 (A R{LESN),
TR ZARERND 6 SRIABT L LAV,

2.2 RBRMG

KRB LA AR ERRL A AL HEWIEEE
IHih%, LHFR6.0m, THR4.0m, £22.1m
DKELEA LI,

2.3 RESE
APBEOAGCLAERHNERBARSERE LT
ILAE30mm, AR4mm oS kEETLESE,
11, 21, 31RO 40cm iz ¥)» THV 2, = DREI
JIS G3454 A&+ % & 0 CKRERR Tik 120kgf/c
M EEB LD TCHD, ERILEHET, ki
CRPD, BEOHZFCEYRIFIOADLHIZ
L, *HCRTEBARCETmm I ST T
H5b,

2.4 XKPBRICSIIRRIBOKH | RMAMD

p:h3

KPBREOFRE R U HBHEEIILFig. 1i2RT#
HOEBERAGL, AN MO EHHOFRBOKD
FRIZEVSHSTREEXEZEL, fo—UnhiinE
Nevy—kRofttic, ¥, BoLH2mofifit
=4 7ex R0, BRL2GXAR 1m0
B2l ¥ THDIc, X, BHOBRDLDIcRD

—193—

TImoD & = A &BER Y fFiF1.

KPR COENEOREE, LELBGRNENTRE
(& 7 1 PMS-10M-500H) % {1/ L1z, S hicE
HERTY o CHBMULTCTFOEAAA VS LA, o0
Za-—-7(Hx®5FAVC-6015) imRRLT, X—Y
va— X (BEEABESEHHPXY-8ULS) iz L <R
FL, APl vERPiHThENEOMEIC
12, REOH E2m(KE L » 1m) c@EBShi &1
Fi,9=4 20k (747DM-3) %A\, L
{9y VPRI =TEBLCX—Yva—sLicER
L,

2.5 BRETONE

BRETIB/EKE)H10m, 15m, 30m RV

Eﬂﬁﬁﬁ?ﬂ&
o mwamﬂwma"
(E&ﬁﬁ&szew)‘

ovy FBRRE

T s
/m@aa;:uﬁm
‘ m&‘{%::r 52229

e Dc» .
s QR
DNT
‘(G/ I(}m

ﬂll,o 10/

%AE
.49;03 10/

Gk R
o %sgsmim :
LB EsR 62.9.29) »

[0
DNT XO/
88,0 A

80% DNT+20,6A1203 No detonatxon propagation

Fig. 2 Photographs of the steel tubes after the
variable sample test.

LRKE



oUON|O030IIIVIP-7°2 : ING °‘O19|OUIYAOS!IAX0I0dIP|AINQ-3-1P : dldE0 °©1?!JI31U0IAINAQOEIC1QO2Z8 : NGV
e|dues oJ0q ses ‘QUOYdO0JI1E D21B9VUAD OY] AQ POAJIGEQOD .o ‘JOINPESUBI]) OINECOIE QYY) AQ POAISEQO .
-—- --- --- --- --- €°e (-1 oy1eeuAdg 14
.-~ $°86 --- 8°L6 B-2 (-1 CRRLLLLY | Le
.- .--- 9°L6 --- 2 eet s 1 -1 ol188UAQ 9¢
--- --- -—-- 2°6% . = s 18 s'e es oj1oeuag St
x0°2 y Qe € 8t L 81 $°6S 6°6% et et CRELLLLT ve
x0°v- v 1l- 9°'9¢ 2°S¢ e°sL 8a°re 0°1 e2 oj1aguAg €€
XL~ e 1- 2°S$ €°rS e 98 §°68 et .13 olr1meufg t 43
L€~ 6'2- s$'8L 9°$L L°96 §°S86 e-t .14 (R LYY te
xL°01 8 8« 082 8°98 S"96 g-eat et 9s [ ENELLLY: .13
se te ™)
t %) 3+193 | «rm amuw .a“w .muw.» .n.w.h ) “gﬂ“oz € % uny
3 pe 39 ABJOUe 0)qQQnq por1Ied uoreE N yiocop [1-FY TR $JIONI0/ 101 IOYGQ
%0°9 0°e 6@ 68 9°12 9712 N} L6 t@e1r 138N 82
. ema . . e . o s JOIEUOIOP D°ON o Lz
xXS°?y ve L'e €8 S (95,85)01111u0g <
x9°1 - 2 8°8¢ 89¢ 2'r2 9'wL X Evi t@2r 0% v (08 ING LT
X€'L 9°2¢ 6°EE S 9¢ 1°¢2 6°vL ot 1L (@2r¢0€I1v-(99) LNG s2
X6°'€1l- §'G- 0'Ey 1°8¢ $°6¢L 2°9L ] 113 (92)¢0%1v-(99) LNG ve
x2°1 (-3 R 9°L§! 9°651 Brzal sreet 02 pol (811 ¢0%1b-(06) ANG €2
xv°2- 1°¢- g 16 L°68 g-101 L et el 2L (@1)°0%1b-(06) LNG 22
%x0°0 o'e €°€9 €°€9 806 e°'06 S ty (@1)c0%1v- (D68 ING 12
--- .- --- --- .- --- -1 €61 e s. (BRI ING 92
x5°0 1°0¢ t've 292 2°$9 €59 - SE| todtu s (@LYd1daa 61
x5°'0- 1°9- €°02 2°e2 9°19 s$°19 el ve toti1vs(@L)d1dad 8l
xe°1 2°0¢ 291 €91 1728 £°LS $ ve f0ftvs(B2)4d14d80 Lt
x€°0- 2°0- 9°'LS v LS 2°¢L8 1728 [-14 g62 to%iv- (88)d 1480 91
%x0°t- 9°0- 2°9% 9°8S $°98 2-98 .13 €12 to%tv- (88)d 1480 St
XL 2°0¢ 8¢t 1t 2°9S S°rs ol iL ¢oftv/ (BB)d1da0a vt
X6 €~ A A $°68 228 $°886 2°es or 982 €0% v, (068)d1a80 et
x6°1 8°0e (914 (14 €722 8 Le -} £vl $0% 1t/ (D6)d 1980 et
XS 1- | 2 B 606 $°€6 9-¢eal s-201 or €s2 (a@t1rdidag it
X9 1~ tet- 9°29 5°99 9°26 $°16 -1 281 teetrdtdaa at
X8°0 09 v-2s v°2S S$°v8 s°v8 82 (3 4] (e01>d1480 8
x0°@ s°‘62 $°62 8°'69 8°69 et 8s (getratdac ]
--- .- --- .- --- oy 802 codtuy- (@BINGIY )
.- .-e --- --- --- -1 s61 €o% v - (@GINQIY 9
xe‘e € L2 €2 0°89 @89 (.13 Qee! ceos(BOIINDLY S
- .- -——— --- --- e er 8Lt (eel)INgIY 1]
-—— --- .- .-- .- .- (.13 tet tep1)INGIY €
xr°2 S 0. 0°22 §°22 €°€9 8°e9 .} es (BBL1INEIY 2
x0°y L°0¢ g-ot 9°61 $°6§ €°09 el (.14 (eotINEIY 1
(%) %%3e%93 | (W) «cn) trn) (6w) (sw) (wd) (3)
3 143 es®9L oty yioue Fyydren uny
32 93p A0Jovue 0)1qqng PO1200 vOLIBE N [ 1. FNI'T GJO0yjO/s | BL1IGION
J01EU033p 9'oN + (05/0S= LN.L/N.LFd) 21nuad 3g : sosooq ‘uoso[dxd 1ajemiapun atp) Buisn 159) aqny 2915 Ob/0E 33 JOSIMSaY | e|qel

TRKHE

roTHi@d=* 1 ¥—(E,

L, B%LT6BBRIBELRO 133, KMALTL

A #pobhrBitecAEL, XPlmoF
A TRIBT5, BRLKBORYY 1 MM(T,
[msec] ¥EHt v+ —RU~1 72+ vCHE, B

w2 adF~7 0%kt S,

—194—

hiIZ®E Y
_vF51 MEBEYESE 8T5, ShroTHR

-
-

-

NF 5 - 1&%“.

2.6 RBFM

30/4087Fm &

60m DI AICERE LY 4 AR ORBREH (NA-
EHRLART 5, L

61) 4 BRU2F ¢ v F 1+ V<AL a—&(LR-20)
2HYAVGCTAREYNE, ERLA,



O : soasurad by pressuro transducor 8/

150 o ’/’

: mgasurod by emicrophone

,/

Vrappod dynamite
P /9ux DNT
/

0 - S 80% DNT

g e —— @
\/‘_/; pontlite
o i 4

——— a—

0 S0 100 150

Woight of DNT-AL20) and 2 dynasite in ¢

Fig. 3 Plot of E, vs. weight of DNT for the
variable sample test of DNT.

(kJ)) %815+ 5,
Eg=6. 84 x 10'5XP05”X ng

P iRBoRnh iR oNE(bar] tH 3,

FIEHIB R bWET 5,

L7283 T, 30/408BRBCREDYROKE
EONBLHETHZ LIRTERL,

LivLiehit, GBEOHR LGRS HIC L
BRHMEIZ L - TRIEELT S X 5 e Ezizd0/
ETRRE+HEM T encE L s,

Fig. 3ticii@iv i v = F TL{ BAN A1+ =
1 rDF—-s%ReP, $HHA, ERIEXRL
Tuvb,

(3) BHETH B\ 2 ABYETIE A LT ER R

KRB L D&

Fig. 412 AIBN, =7+ A IFERQART*
DHERGOERELERBEOBZTORBELTL
2. EBEOHELD(A-T+AIFERS
=DBPIP) L i 1itls» Tk b¥F, BFOBH
RANSER, TEBLYHETSC LIZTEL,

Fig.5 = AIBN o T ERB R REBIc k3 3
Eb—(REHEE) 7 e 5 b ERLI, X, KD
f=obiz Mk M ABHEIFa % AL o P AR R D

3. GREIR
3.1 30/408%IC &3 TERERRE
(1) REREER

REAFE M % Table LIZ/R L 12,

(2) 30/408% A% & 50/608 B EAE D o6

Kégyo Kayaku, Vol. 49, No.3, 1988

2,4-DNT iz 2\ Ckshi@ Sl AV o AJ RS
BRA% T » - BOBTOBMKE ¥ Fig. 21ox
L7z, 100%DNT B 0*90%DNT Citgk iz & T
4 EOTH I » T3, THiIMBISHEBL
TtodTHD, Linl, 80%DNT Ciz kT ILER
FENRT BRI 2T, Th
B 5 NhIR LI ERRLTV3,

Fig. 3iIcizDNTliftie 35 Rig =k 1 & —
(E,)D7 e 5 bR LI, 9%DNT 2 E, »°
DNT fiofifn & k2K LT 50 CERIEY
TLTV5, 80%DNT Ci2DNT fx»:35g 5 5
143gichrc » TENBIE—RB LIt » TV b,
hit3Sg LTI S MNhi LI %R L,
Fig. 20 FZRO#KERE—FT 5,

30/40 TR E KPBRL A LTEREL
RETI2, cORFTCERI S OEBENSDH
BRI FDERBBBENTES, LOL,
= DRBULI0/40K T X VTV B DT, 50/608%
FRBTCIERLTL o OBETCRESLEVR
haibad,

OB HBIB Y AV1250/60TRERY Cix
70%DNT iR EIRTH » 7=, 80%DNT L&
L, B-T, 50/608KFFBUER & 30/40FHRR
HRBEMEDOHNIVERLB - &2l b,

BRYLHMLI,

30/408%F TR Rkt L, Mk M 2BHAF
TIREERLTVB X 51l s, WPARE, REk
128 BDC, = ZCizAIBNMERIENTLID
BB+ o L TR, K TD50/6084F
B, HBHRFICLS5HRETS LTk T
vt EncErs,

Fig. 61z - — 7 2 IF 428, (DBPIP) iz o\
TOEb— (7o 5, bRRLIE, 80%LED
DBPIP (£ ALO; THR L 1o 4 ARRE CEHIR
+5M, 70%DBPIP 28 L7c\v, 2,4-DNT
122V T i 7250/608 T BAEL & 30/ 4082 AR
DR 0BT, DBPIPI250/608XFRE T
12709 TR L, 60% CHAIGEIBE LD Z &M
Bgxh s,

(4) 30/408%TRAER & 31/384 TR D Lk

Fig. 6:2R L7: X 5121009 DBPIP iz Kk ebicfft
D te31/38E CFRTIRER LI, Lichio
T, 30/408L7F231/38M AT & D WEAMEA R 7
BDIRCEIBERF B EVL 5,

3.2 kPILEIIBIENE Y-ICLBRTELH

NI 20k RARTORR

RE DO KD COBIRIZ L » TERT S RBORBD
1AM RCElELED v+ - LBFELERD
gt 2a kv TR LY, ThEh—
B—EHi2H5N0, HRELLoh—HTHETAC L
DELBIhD, §FTIT- ARRERM L FHT
w7,

—195—



0/40 vaiga\\m.
KB EIAME M{-‘
g0 k280 )

lfuu- AI BN (o)
0o 10ua Dem 30w

(a)
OA0BRENR | (ecem :
T 3 EAME THE R 25 )

& 3

—

(b)
Fig. 4 Photographs of the steel tubes after the variable sample test of AIBN and di-ter-butylperox-

yisophthalate (DBPIP).

Win g

0 10 20 30

T ] T

30 Akl ballistic martar
=
s J100 =
=
A1) -
c =
- 30/40 stoe!l tube 2
0 15¢ .
10 - 2

o L 1 1 0
e 10 20 38

g incn

Fig. 5 Plots of E,and net swing vs. tube length
and sample weight in the variable sample
tests of AIBN using 30/40 steel tube and
the Mk ballistic mortar, respectively.

HE Eh - RADBY A, 2 2DH BB OEH
3%LAIZIEE » TV B (Fig. 7)), COBEDEL
FRBRMOBEREN L E TV B, EbTD 3 %0R
T Tl oREIHYN TS, ScomBEOLBHK
LoREvMAs0T, 0.5mmBEOREMNI YR

—196—

vasE

COEESE o2 2.?)
l n:. '
‘z‘»

(c)
_ ' _ -~
040 RERR :
:waaruw"tm
(84:. :
an
2 T=TINIF (.,
. 4o7% W ot lOuu. e
P ALO 0% A0y 2% A

(d)

100
: 100% DBPIP
90X DBPLP
80% DBPIP
70% DBPLIP
¢ 100% 0BPIP
in VP30 PYVC tube

XpbOeo

SO

Ee 4n kI

° 1 1 A L
0 1 20 30 40

t in ce

Fig. 6 Plots of E, vs. [ in the variable sample
test of DBPIP and its mixtures with
Ale;.

ExgETarztichs,

HEMAEIRABIZ~A 20 h iz kB2 40 R
DEBDOE — 2 RIS D et iBE 3, Chiddk
AL DO TH O LR TEE, SREDEY
H=Rw 70 h v OMNBREL LFT ¥ LEML

LsEkE



w
o

”»
o
T

L
-«
T

n =99

N
o
T

Frequency

7 -5 -3 -1 1 3 § 1 9
Bu - Be
Ew * Bea
Fig. 7 Frequency distribution of relative dif-
ferences of bubble energies measured by
the pressure transducer and the micro-
phone.

x 200%

RO REN RIS,

mELHRE LTV IERENRBEO - HOTERR
FRBPTTERSRRBR TR OBREOABILERD
BERIBELSziov,

2L, BE1EKESA 2 AN v 7 K

ALTEBLESHSICIZKPEN € v+ — TixRBMN

ERPEN, =4 7 e R viRRALARRTE - 27138
Hlxhichotz, MERGLE 24 212 5BFFAO
eI Z DX S RBARNBIBDTHA 5,
3.3 XPBRICLIEH
KPBRETIIGBEINAE L, BED LA AN
APBREBOELMIETHS, LirL, IR
xR VKN TELAEENRD D, 0BE
BEFLEEE BB, ZOXHeREN KRB
ROBELBE LI, TOR/RY Table 2ILB/LIE
IMOKBCISEF1 71 + BRI LLE
DR (Wg) L 1BRET (SdB) & DBARILFig. 8D X
5ictcatc, IMMBLEIT KT A BERET VL2
RoOM#ELTToL SRR ToLMiTEL,
S=8.3log W+73.8
FROGHEBLERC L > TEDLOY, BRIULER
Lt o CELT 5, Zhit, BE20cm OBhRRS
Rz 3 30mip AOEHF v <A B :
S=12.5log W+66.5
LR ENSHN, ALERCRTIBRT V1D
fﬁ‘i;&'-‘o
IMBEIOKPBIBOET v~ A DEERR( L) MEL
S=-23logt +a
TEIXh, eRERIC X - TEETHEHETHgD
& 2i12123dBTH » 1o, FRE—23 11t LRI HEAN
THRESENRP LA E

Kogyd Kayaku, Vol. 49, No. 3, 1988

105

10e
i et s
...... x_,.--..... = ol
95 |- 3 ccerrer
. 30e
- S=8.3 logW+173.8
L ﬁ
60
sof
[
5
70— . | |
1.0 1.2 1.4 1.6 s

loeW

Fig. 8 Plot of S vs. W in the underwater explo-
sion of No.3 Kiri dynamite at 1m deep.

sample veight 50 ¢

@
h-J
c
- e 10
L] - % x x
e a3
\ o 308
O = Q.
k &0a
1 [ % A
1.0 1.5 2.0
D inm

Fig. 9 Plot of S vs. depth of explosion in the
underwater explosion.

90

: No.3 Kiri dynasite
: pentlite
: 2.4-ONT

85 - : DBPIP

mepOBO

S in dd

o’

-
o
-----

70 L 1 1 1 1
0.3 t.0 1.4 1.8 2.2

lo¢ B
Fig. 10 Plotof S vs. log E, in the underwater ex-
plosion of explosives and self-reactive
substances in the 30/40 steel tube.
(No.3 kiri dynamite and pentlite were
tested without steel tubes.)

—197—



Table 2 Noise level of the underwater explosion

noise level (dB(A)) Eb
Run 10n 15a 30n 60n (kyy | 'os Eb
1 85 80 73 67 | 19.0 | 1.28
2 85 81 75 68 | 22.5 | 1.35
3 86 82 15 68 .- .-
1 84 79 73 66 .- .-
5 85 80 76 69 | 27.3 | 1.44
6 84 78 73 66 .- .-
7 81 76 71 64 - ..-
8 86 81 15 60 | 29.5 | 1.47
9 88 82 76 70 | s52.4 | 1.72
10 87 83 77 72 | 66.5 | 1.82
T 88 43 78 71 | 3.5 | 1.97
12 89 81 76 720 | 10.9 | 1.61
13 89 83 77 72 | 82.2 | 1.91
1 87 22 1 68 | 14.1 | 1.15
15 3% 83 76 720 | 55.6 | 1.75
16 29 85 77 70 | 57.4 | 1.76
17 86 81 74 67 | 16.3 | 1.21
18 b 81 72 66 | 20.2 | 1.3
19 86 81 73 67 | 24.2 | 1.38
20 HE HK 90 Ra ... ...
21 906 21 B3 8 63.3 1.80
22 93 91 83 77 | 89.7 | 1.95
23 100 91 87 a1 | 159.6 | 2.20
21 91 87 79 71 | 38.1 | 1.38
25 a1 83 77 1 | 36.5 | 1.56
26 90 85 77 71 | 36.0 | 1.58
27 92 87 82 77 8.3 | 0.92
2% 83 79 72 66 0.9 | -0.05
30° | 100 a6 88 42 | 86.8 | 1.93
31 99 95 87 82 | 5.6 | 1.88
32- 98 91 86 20 | 54.3 | 1.73
33° 97 92 85 78 | 35.2 | 1.55
3° 93 40 82 77 | 18.7 | 1.27
35| 103 99 9l 86 | 59.2 | 1.77
36| 101 96 89 82 | 97.6 | 1.99
37| 101 95 89 83 | 98.5 | 1.99
38 | 103 98 91 86 --- -

.

In rup 30~ 38, samples vere vwrapped with PVC film i

sphere and initiated by a no.6 detonator in the

vater.
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Evaluation of Explosive Propeties by Underwater Explosion (II)

Evaluation of Ability to Propagate a Explosion
by the Variable Sample Test Using 30/40 Steel Tube

by Yuji WADA®, Ayumi KIMURA**, Nobuo YOSHIDA**,
Takehiro MATSUNAGA?*, Yoshiaki KANEKO***,
Satoki NAKAMURA***, Masamitsu TAMURA*
and Tadao YOSHIDA*

The variable sample test method using 30/40 steel tube and the underwater explosion
was applied to evaluate ability to propagate a detonation or violent deflagration of self-reac-
tive substances. The first pulsation period of the underwater explosion was measured by a
pressure transducer and a dynamic microphone, and then the bubble energy was
calculated.

The result was that 90% DNT propagated a detonation but the 80% sample did not. It
was known, however, by the 50/60 steel tube test using the undersand explosion that the
809 DNT propagated a detonation. It was shown by these results that the DNT composi-
tions in the 30/40 steel tube propagated a lower detonation owing to the effect of the charge
diameter than in the 50/60 steel tube.

From the relation between the bubble energy and the charge length, under the condi-
tions, the 100% AIBN did not propagate a deflagration, and the 809 Perbutyl-IF (DBPIP)
showed this property but the 70% sample did not.

At the same time, the sound level(A) of the underwater explosion was measured and
the results were examined.

(*Department of Reaction Chemistry, Faculty of Engineering, Tokyo Univer-
sity, Hongo, Bunkyou-ku, Tokyo 113, Japan
**Himeji Branch, Explosives Research Laboratory, Explosives Division, Nippon
Kayaku CO., LTD., Toyotomi, Himeji, Hyogo-ken 679—21, Japan
*+#Asa Laboratory, Explosives Division, Nippon kayaku CO., LTD., Sanyo—cho,
Asa-gun, Yamaguchi-ken 757, Japan)
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