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Fig. 1 Principle of the measurecment of the
detonation relocity by the resistance
probe method
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Fig. 3 Outline of the measuring arrangement
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Table 1 Compesition and specific gravity of the explosives

ANFO |

Sugi Dynamite

o Thi'l‘ Slurry Al Slurry

Explosives
Prilled AN  94.5 | Nitroglycerine 22~24 | AN 4.5 | AN 65
Fuel Qil 5.5 | Nitrocellulose I~ 3| TNT 35 Al 7
Compusition AN 65 | H:0 20 |HO 25
(% by weight) TNT 5 | Gum 0.5 | Gum 3
Wood powder 2
Starch 1
Specific Gravity 0.82 1 1~1.2 | 1.37 1.22
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Fig. 4 An cxpample of oscillograms (TNT x=
5 Y =) (Sweep Speed : 10 gsec/div.)

BOHMIRF— MY yvattickoTHiohiBigio
L BRERIEIZ X > Tl oA TR L 2 HELT
BENREREOFELRMF S5 LICHZ0T, B
BRI BY T, F=rY v o2 ick s8R
[ 100m m DBSFOWEEPRH & RD BZLERH S (B
#HIORMEF—FY » o 28RERIME 453 3),
TOLSICLT, BAMHERBEEF— Y vya
EILE2THORL F= 1 Y » o = REBEIXH COM
HINEL % Table 2 {275:4, Table 2 HHB SR L
2T, WREEHHBEIC L SRl Eo v A
Khadb6d, FrYyralhicksrhd el
—HLTHY, WHORMEHINOXL 100m/s AT
FRHEOMBIHNTH Do LidsoT, 1Bl
LTUL 60K EMCTLELWREEOHD
EHATEN,

WIT, FBRIC R o RIRD © O BERE & N
LOMRE Table 3 (Tikd, ZoORICEOGASZ LY

Table 2 Detonation velocity measured by both
the inproved resistance probe method
and the Dautrish’s method

T TDetonation Velocity
Quandity | VY| )
. . ) ; mprove
Explosives |gxptosive HiMmeF \Resistance Dautrichs
(&) |* %3] Probe | Method
_ “8) | Method
Sugi 300 — | 5,720 | 5,800
Dynamite 310 — | 6,250 | 6,270
320 10 | 5,000 | 5,060
§§% 320 10 | 5,130 | 5,190
330 20 | 5,450 | 5,530
| L .
300 — | 3,820 [ 3,90
M Slrry T o0 1 10 4,000 | 3,940
205 20 | 2,710 | 2,790
ANFO 215 20 | 2,50 | 2,500
230 20 | 2,5% | 2,510
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Table 3 Relation between the distance from
the primer and the detonation velocity

Distance from Detonation Velocity (m/s)

Primer (cm) Sug TNL Al
Dynamite ANTO | Siurry | Shurey

2.5~ 5,0 7,700 3,300 6,700 | 6,200
5.0~ 7.5 6,300 | 2,600 | 5,000 5,000
7.5~ 10 6,300} 2,800 | 5,500 4,000
10 ~ 12,5 5,900 | 2,900 | 5,300 3,700
12.5 ~ 15,0 5,900 | 2,500 | 5,000 3,700
15.0 ~ 17.5 6,300 | 2,300 | 4,800 | 3,900
17.5~ 20 6,300 2,400 | 4,700 | 4,000
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Table 4 Compusition of the cxplosives

TNT Slurry | Granular TNT

[ TNT 32 TNT 93~95
Composition | AN 47.6 | H:O 5~ 7
(% by weight) ! HO 20

E Gum 0.4 ‘

Explosives

oly Oscillo -
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the experimental results
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Detonation Velocity (m/s)

~ - .
Ny Explosi\&

Distamce from .| Granular TNT | Granular TNT | TNT Slurry ~ TNT Slurry | TNT Slurry -

Primer (cm) | : : _
0~ 25 5,000 4,550 6,250 8,330 5, 000
25~ 50 4,170 4,170 6,250 6,250 4,170
50~ 75 4,170 3,930 5,000 5,000 4,170
75~ 100 3,930 4,550 5,000 6,250 4,170
100~ 125 3,930 4,550 5,000 5,000 4,170
125~150 4,170 4,550 4,170 5,000 3,570
150~175 4,550 4,550 5,000 5,000 3,570
175~200 3,580 4,550 5000 | 5,000 4,170
200~225 4,550 4,170 4,170 | 4,170 4,170
225~250 3,930 4,550 5,000 | 5,000 3,570
250~ 275 3,930 5,000 5,000 5,000 4,170
275~ 300 4,170 3,930 4,170 4,170 4,170
300~325 4,170 4,170 - 3,570 4,170
Average 4,060 4,360 5,000 | 5,000 | 4,060

Fig. 6 An example of oscillograms (Granullar
TNT) (Sweep Speed : 10 psec/div. )
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On the Detonation Velocity Measured in a Bore Hole (1)

by I. Ito*, Y. Wakazano**, K. Sasa*,
M. Nakano***, T. Ogawa** and

S. Suguri*¥**

A specially designed resistance probe which was made of several resistors located
along the axis of the probe at a constant spacing with each other and sealed tightly
in a 5mm diameter copper tube was used to measure the detonation velocity of an
explosive.  From the results obtained in the laboratory experiments which were carried
out for several explosives, it was shown that the detonation velocity measured by this
method coincided fairly well with that measured by the standard Dautriche’s method.
From this fact, it was clarified that this method can be used to measure the detonation
velocity of an explosive with a sufficient accuracy.

The detonation velocity of granular TNT and TNT slurry loaded in a 70 mm
diameter bore hole drilled in a limestone were measured using this specially designed
resistance probe. As the results, it was found that immediatly after the explosive was
initiated, detonation velocity was relatively high, but there after it decreased gradually
and settled down at a comparatively constant value.

* Department of Mineral Science and Technology, Faculty of Engineering, Kyoto University,
Kyoto.
3% Department of Safety Engineering, Faculity of Engineering, Yokohama National University,
Yokhama,
** Nihon Oil & Fat Co. Ltd.,, Taketoyo Plant, Aichi.
**x*  Nihon country Developement Co. Ltd., Osaka,
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