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THE STUDIES ON EXPLOSION IV
ON THE SLURRY EXPLOSIVES

By Yoshikazu WAKAZONO, Masashi NAKANO and Terushige OGAWA

Synopsis

Lately, in our country, the studies on slurry explosives which are the mixture of
ammonium nitrate, water, gum and sensitizer have greatly developed.

The authors had measured the detonation velocity of these explosives by using the
unique resistance probe which was explored by them, and had investigated the capacity
of these explosives.

The data set forth that the slurry explosives have the same tendency as ANFO whose

detonation velocity decreases in the midst of detonating reaction in bore hole.
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Table 1 Composition and properties of slurry explosive.

Type
Composition TNT base Al base
and properties
Qo AN 45 ~ 60 60 ~ 70
S
TNT 25 ~ 35 _
=
2 Al — 7 ~ 10
é H,0 10 ~ 20 20 ~ 25
S gum 0.5 ~ 1 3~ 5
state slurry state slurry state
" color yellow brown silver
1)
:‘:3‘ density (g/cc) 1.44 1.22
=] detonation
p% velocity (m/s) 5,000 ~ 5,500 4,000 ~ 4,500
initiator primer detonating cap
influence of time lapse small large
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Fig. 2 Circuit Diagram of Constant Current Supply
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Fig. 4 Outline of Measurement.
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(@) Granular TNT, sweep velocity 100 ws/div.

b)) TNT slurry, sweep velocity 200 ps/cm

Photo. 1 An Example of Oscillograms of Field Test Shot.

¥ - BIERE R A Table 2, Table 3, Table 4 |27,

Table 2 Results of Experiment (Example 1)
[At Nagano Dam. Nov. 1966 and Apr. 1967)

\\Type Olf . TNT TNT TNT TNT TNT granular granular ' granular
CXPIOSIVE. glurry © slurry  slurry  slurry | slurry  TNT TNT TNT
\\ Hole ‘ - —

“_diameter

\‘ 250mm1 Omm 9Omm K 75mm | 65mm 250mm 250mm , 75mm

0~3m {0~1.2m|0~0. 6m‘0~0. 6 m|0~0. Gm1 0~2m | 0~1.2m | 0~0.6m
5,200 | 4,300 | 4,800 ; 5,860 | 5,440 5, 500 6, 230 5, 900

Detonation
1.2~ 0.6~ (0.6~ |0.6~ , , _
3~6m | "3°%6m | 3.6m| 1.2m | 1.8m . 2~4m 1.2~42m0.6~1.8m

. 5700 | 3800 | 4,100| 5,720 | 5100 ' ©000 | 5700 | 5500,
velocity 6~8m 1.2~ |18~ | 4~6m 4.2~6.6m1.8~4.2m

5,400 L8m | 2.1m  go00 | 5400 | 5100
_ 4,700 | 4,900
(m/s) 1.8~ |21~ |
3.3m 2.4m
3,350 | 1,940 ‘
average (m/s) | 5,400| 4,050| 4,200 | 4,500 4,370 | 5,800 | 5,730 ‘ 5, 300
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Teble 3 Results of Experiment (Example 2)
[At Taga Mine Nov. 1967 Hole Diameter : 70 mm)

Type of
. explosive granular | granular | TNT | TNT | TNT
Distance ANFO | ANFO | ANFO

from TNT TNT | slurry | slurry | slurry
primer ) _
cm m/s m/s| m/s m/s m/s m/s m/s m/s

0~ 25 3,570 | 3,120 | 3,840 5, 000 4,550 | 6,250 | 8,330 | 5,000

25~ 50 3,570 | 3,120 | 3,840 4,170 4,170 | 6,250 | 6,250 | 4,170

50~ 75 3,570 | 3,120 | 3,120 4,170 3,930 | 5,000 | 5,000 4,170

75~100 3,120 | 3,120 | 3,570 3,930 4,550 | 5,000 | 6,250 | 4,170

100~125 2,780 | 3,120 | 3,120 3,930 4,550 | 5,000 | 5,000 | 4,170

125~150 3,570 | 3,570 | 3,120 4,170 4,550 | 4,170 | 5,000 | 3,570

150~175 2,780 | 3,570 | 3,120 4, 550 4,550 5,000 | 5,000 | 3,570

175~200 . 3,120 | 3,570 | 2,780 3, 580 4,550 | 5,000 | 5,000 | 4,170

200~225 3,120 | 3,120 | 2,780 4, 550 4,170 | 4, 170 4,170 | 4,170

225~250 3,120 | 2,500 | 2,780 3,930 4,550 | 5,000 | 5,000 | 3,570

250~275 3,120 | 2,780 | 2,780 3,930 5, 000 | 5,000 | 5,000 | 4,170

275~300 - 3,570 | 2,780 | 3,570 4,170 3,930 | 4,170 | 4,170 | 4,170

300~325 —_— — | 3,570 4,170 4,170 | 1,000 | 3,570 | 4,170

average | 3,230 | 3,100 1 3, 280 | 4,060 | 4,360 ] 4,000 ‘ 5,000 | 4,060

Table 4 Results of Experiment (Example 3)
(Hole Diameter : 70mm]

% granular ANFO TNT
TNT slurry
0~18cm 0~18cm 0~15cm
5, 460 4, 500 7, 500
Detonation 18~36cm 18~36cm 15~30cm
3, 900 3,600 5,000
36~54cm 36~108cm 30~45cm
velocity 4, 300 3,790 5, 000
54~72cm 108~144cm 45~60 cm
4,550 3,750 6, 000
(m/s) 72~108cm | 144~198cm | 60~105cm
4, 500 3, 700 5,000
108~144cm 198~234cm 105~120cm
4,420 3,270 7, 500
144~216cm 120~175cm
4,090 3,750
average (m/s) 4, 360 3, 660 5,210

— 6 —



EE - BB NI BRRBET AT (B4 8D 563

Table 2 TR L7zd DI, 19665118 % 0819674 4 Bic AURE)IEH ¥ A0RA CEERABREK
=Y CEE LR TH b, Table 3 121967411 Bie S EILORKRIIN Y F 5 v P BB THE L HER%
RLELDTHD, Fi- Table 4 ITRLIcd DILFOMOBBITEWTHE LIHERO—FTHS.

BROBBIC BT, HEC X 5ER, BHoE, HEORY—, BREAROTH—ERERSD
e, —ERIER TSRV, ThbDEREYERECHIUE, Table 2, Table 3, Table 4 X h g
T RIBANDOEEHOBGRIL Fig. b 0L5hsiDEELLIS,

ANTO )
ey ~—== granular TNT
------ TNT sluvrwy
5500
? 500
A
\
:‘f 4500 1
<
=
N
%000
=2
&
<
5 3400 4
Q
3'mgﬂ-
20 0 200 300 _ 400

100
Distance Srom the primer (om)

Fig. 5 Relation between detonation velocity and distance from the primer.
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