Measurement of Detonation Velocity by means of

a Resistance Probe

by Koichi Sassa* and G. Larocque**

A specially designed resistance probe which was made of several 1/2W resistors
located 1”7 apart each other forming a chain along the axis of the probe was used to

measure the detonation velocity of an exolosive. As the laboratory experiments indicated

that the probe produced “noisy” records, the probe was seathed in a 2 mill brass foil

tube. As the result, the probe produced a clear step wave form. It was pointed out

that, in the use of a resi stance probe, the effect of cable capacitance on the wave

form must be attentioned.

The measurements of the detonation velocities of relatively high explosives loaded

in 50 mm¢ and 100 mm¢ bore holes were performed by means of the resistance probe,

and significant increase in detonation velocity due to confinement was not observed

* Department of Mineral Science and Technology, Faculty of Engineering, Kyoto University,

Kyoto.

** Mines Branch, Department of Mines and Technical Surveys, Ottawa, Canada.
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Table 1 The Electrical Conductivity of

Water®
Distance .
c(l,éctt(:gd(:; \§L‘l<£i{ty Pressure) Density ‘Coi?]euct:gcnce
fom o
(mm) ( p:;;-,) (atm) '(g;m-,)l (27! cm™)
3 5.50 | 127,000 1.717| 0.83
4 5.37 | 116,000| 1.693 | 0.46
5 5.20 | 108,000 1.668 [ 0.24
6 5.03 98,000 1.644 | 0.19
7 4.87 90,000 1.622] 0.12
7 4.87 90,000 1.622| 0.082
8 4.70 | 82,000| 1.599| 0.056
10 4.38 | 68,000| 1.554| 0.019
oo 1.51 1] 0.997 | 0.000001
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Table 2 Explosive Properties

Type of
Explosive

T Detonation
Density Velocity

(gfem®),  (m/fs)

Size and weight

Mixture of 60

9% PETN and | 8mmeéX38mm 7 | 7 50
40% TNT e
- /.
Belite A '6090 57mmg X 200mm 1.1 3, 300
(nmmomu) 566 ) '
dynamite &

Cilgel B 70%

ammonia ATmmg X 160mm 1.2 4,000
Semi-gelatine 340g
dynamite
Geogel 60%
Straight | |#7Tmm@$X130mm| 5 | 4 959
gelatine 340g
dynamite
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Fig. 3 Experimental Arrangement for
Modified Aquarium Technique

Fig. 3 RIREROBBIRBERLEZLOTH S,
JERICEEL T, 60% PETN - 40% TNT LAt i
Fix, ARBEN~BAT S LIZE2TAEL S8
OHROBLED & fabic, ABICASES ZEH
Yz F L ARCHE oM. KPERE O AR ¥ RIE

18 (230)

Fig. 4 Photograph of Cup and Pins
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Fig. 6 An Example of Oscillograms
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Table 3 Detonation Pressure of Explosives

Detonation Detonation

'Iy;x E:)f 7 Drensilyr Velocity | P

: . y | Pressure

Explosives | (gjem) | '(m/s) | (K Bar)
§0% PETN-40% | 4 7,200 240
Belite A 60% 1.1 3,300 46
Cilgel B 709% 1.2 4,000 87
Geogel 60% 1.5 6,200 170
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Mecasurement of Detonation Pressures of Explosives by
means of a Modified Aquarium Technique

by Koichi Sassa and Ichiro Ito*

This report describes the method and the results of experiments to measure the
detonation pressures of explosives using a modified aquarium technique. The velocity
of the shock wave passing through water was obtained by measuring the time interval

between changes in electrical conductivity across pairs of pins at known distances from

the interface between explosive and water.

This velocity can be used to estimate the

peak pressure of the shock wave in water: assuming the acoustic coupling relation the
detonation pressure can be calculated. Four kinds of explosives were used that is, 60

% PETN-40% TNT, Belite A 60%, Cilgel B 70% and Geogel 60%.

Values of 240

KB, 46KB, 87KB and 170KB were obtained for the detonation pressures of the resp-
ective explosives. As the value of the detonation pressure of 60% PETN-409% TNT
obtained is in fairly good agreement with the result of the theoretical calculation, the
values for three other explosives also seem to be reasonable.

It was also observed that the peak pressure of the shock wave in water seems
to attenuate exponentially in the vicinity of the flat end surface of an explosive.

* Department of Mineral Science and Technology, Faculty of Engineering, Kyoto

University, Kyoto.
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