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Table 1 Composition of the emulsion explosives

Electric detonator ;

. Emulsion | Aluminum | - GMB . -
ExplOSIVQS (Wt.%) (V}t.%) (Wt.%)
EMX1 95. 00 - 5.00
EMX 2 90.25 5.00 4.75
EMX 3 85.50 10.00 4.50
EMX 4 80.75 15.00 . 4.25

GMB : Glass Micro Balloon

Table 2 Physical properties of the confinement

materials
. Sound Acoustic
Confinement l()e"/s;g Velocity | Impedance
ke (m/s) | (10°Ns/nf)
' Copper 8930 3940 35.18
PMMA 1180 2260 2.67
2. RBAE
1 & #

HRIZIBFORI S 4 EHO <L 7 o VBR
(BRmBGEN: EMX 1 ~EMX 4) ¥V, =
RHDBRIROBIZER LER L, ==t v v
IXEHERKIEH/ A1 =94 /6 (ETTH) By, =
D=Ly YERBREFH L LCHEIS~40um
DIF5ATL2u8.ir—v(GMB)RUFRHHEE
6.5umOTHABET T V7A=Y AHEK
(Valimet Inc. )% REL, == v , vIBRE LI,
chOREBELI="A Y 3 YIBFEOER %X Table 1 1=
T, thbD=way 3 YBEYHIEOTEOH
(C1330 T)RU'PMMA 51 72 LB & L1,
¥ 7, Table 2 l-ii%ﬁkﬁﬂhf.’éﬂﬂﬁ?é%ﬁ&
U'PMMA D fiEfli%RT,

2.2 BBERORT

=Ly s YBEOBBEBECLRET 7L 4
DEBERNTH . HORBRER OB Y Fig. 11z
R, HEOm, BES5m, EX160mOERY
PMMAiR==n v o YIBRXFMLC, WELH6
BSRIABTCRIBIE, S0mOEHEREX I+ v ¥
r o TEIZE ORDI,

2.3 REHIRRA

=AY g YRROEEBEJREYHH T
O, EFORNRBORRER OELEY Fig. 2 12757
FTo =2y g YBRBELHEAOm, HESmOEE
PMMA 0 2 iSO MBS RN L, BEL v Xic
X OPEER LI, EREORELIEH B8 L
RBIDITF e FRELEEZLND50me Lz, ¥
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Fig. 1 Schematic of the détonation velocity measure-
ment system
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Fig. 2 Schematic of experimental apparatus for op-
" tical measurements
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Table 3 Measured and calculated detonation velocity

e Loading - Measured:Dv.(m/s) :i: .| -1 P
Explosives densi - %a‘l’c?ln:\/tsl
) (kg/n’) | Copper pipe | PMMA pipe
EMX1 1100 5015 4520 | 5670 o
(0. 88) 1(0.80) o
EMX2 1150 5235 4570 5820 '
(0.90) (0.79)
. EMX3 1190 5225 4610 5911 ..
(0.87) ~ (0.78)
- _EMX4 | 1230 5185 4610 5996
(0. 86) 0.77) .

Dv : Detonation Velocity

The number in parentheses shows the measured relative velocity

to the calculated velocity (REV).

Detonation Velocity (m/s)

6500 — ——
ol T Caloulated (KHD)
5500 | C . 1‘ N ‘copper pipe i
- T o

/ hd -

5000 ¥
PMMA pipe

4500<n"""""'"--'__—!__—_i
4000 — :
-0 5 10 15 * 20

#i AL Content (wt%) e
Fig. 3 . Variations of measured and calculated detona-
tion velocity with aluminum content
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Photo. 1 Streak photographs obtamed from the observation‘of the ﬂlumnnahon due to the detonation wave of
the emulsion explosives charged into-the'coppér pipe : )
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Fig. 5 The front of the fllurﬁinated zone of four

" kinds of the emulsion explosives charged into
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;v I Photo. 2 Streak photographs obtamed from the observauon of the illumination

ui: v due to the detonation waye of EMX 2.charged into the PMMA pipe wn;h . S

different length (L represents the length of the PMMA pipe)...,. . ., .
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Fig. 6" The front of the illumination zone of EMX 2

«charged. into the PMMA pipe with different

length (L represents ;the length of the
PMMA pipe)
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On detonation properties of the emulsion explosives

by Katsuhiko TAKAHASHI*, Masahiro FUJITA**, Masaki KOJIMA**
Kepji MURATA*, Yukio KATO* and Shigeru ITOH**

In order to obtain ‘a better understanding of the non-ideal detonation behavior,
measurements of the detonation velocity and optical measurements were carried out. Four
kinds of the emulsion explosives (EMX) with different aluminum contents (0—15wt.%)
were used in expenments These EMX were put into a copper and a PMMA pipe.

The detonation velocxty of EMX charged mto the copper pipe 1s about 500m/s faster
than that of EMX charged mto the PMMA plpe In the range of expenmental results, the
measured relative detonation velocity to the calculated detonation veloc1ty (REV) of EMX
charged into the copper pipe is 0.86—0.90 and REV of EMX charged into the PMMA pipe
is 0.77—0.80. ,

In the case of the copper pipe, the shape of illuminated zone due to the detonation wave
is almost plane. On the other-hand, in the case of the PMMA pipe, the illuminated zone of
EMX, initiated by" plane detonation’ wave is initially kept on the plane shape and then
curves near the pipe wall and its shape becomes a convex by a rarefraction wave. After the
detonation wave run about 30mm from the initiated plane, the detonation behavior of EMX
becomes steady and non-ideal.

(*NOF Corporation 61 —1 Kitakomatsutani Taketoyo Chita Aichi, Japan 470—23

' "Kumamoto Umversn:y, Faculty of Engineering 2—39-—1 Kurokami

- Kumamoto Japan 860)
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