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Photo. 1. Explosion flame of a detonator
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Photo. 2. Duration of explosion flamie of
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Tablel. Gradual increase of detonation velocity in primer cartridge (by Arimura)
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a-i ¢ relation in “Stoss-pendel” test
a-E I

with pendulum mass A=4425¢g

a : swing of pendulum (corrected value),

v, ¢ initial velocity of pendulum

i(=M\r,) : impulse of pendulum,

Fig. 4.

E(=‘l Mvo’) : kinetic energy of pendulum
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Fig. 5. Correction method of swing of pendulum

a : corrected swing
8 : measured swing
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Table 2. Swing of pendulum by detonators
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Table 3. Initial velocity (z), impulse (/) and brisance (B) by Fig. =
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Table 4. Decrease of impulse of detonators in air

“distance = base direction " side direction
penlffmﬁnand swing of pendulum Impulse swing of pendulum Impulse
detonator (d) expt value (mean)  (i=Muwv,) expt _value (mean)  (i=Muv,)

cm g.cm/sec g.cm/sec
0 34° 32° (33°) S.4x 104 100 104 (102°) 16,6 x 104
0 26 (28°) 4,6% 104 72 78 (75) 12.3% 104
2 19 22 (20.5) 3,35 104 53 57 (55) 9,0 x 10
3 16 18 17) 2.8x%x 10t 38 41 (39.5) 6.5 x 104
4 16 15 (15.5) 2,5% 10t - - - -
S 13 14 (13.5) 2.2% 104 25 23 24) 3.9 x10*
1 n n Q) 1.8% 10! 7 6.5) 1.1 x10¢
15 - - - - 1 (1.5) 0.2 x10*
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Studies on the Initiation of Explosives by the Detonator

Part 1. The impulsive effect of a detonator in the initiation of explosives. (1)

by Kazuo Ida

When an explosive is initiated by a
detonator the following effects seem to
be realized :

a, the impulsive effect by the shock
wave produced by a detonator.

b. the impact effect by fragments produced
from a detonator shell.

¢. the heat effect by gaseous products at
high temperature produced by a detonator.

The present paper describes the in-
itiation of industrial explosives by the im-
pulsive effect of a detonator.

The impulsive force of a detonator was
measured in the axial direction near the
base and in the side direction by a small

“Stoss-pendel” which had been proposed
by J. F. Roth to determine the brisance
of explosives,

By this method it was found that
the impulse in the axial direction of a
detonator was on the order of 10 in c.g.s.
unit and the brisance was on the order
of 10° in c.g.s. unit, and that the impulse
in the side direction of a detonator was
three times larger than that in the axial
direction and the decrease of the impulse
due to the distance from a detonator in
air was remarkable and the impulse bec-
ame zero at the distance of 15~20cm
from a detonator.

24 (170>

T RAFEB R



