Studies on the Initiation of Explosives by the Detonator.

Part W The effect of fragments produced from a detonator shell (2).

Kazuo Ida

A few kinds of explosives were initiated
by the fragments from a detonator shell
which was apart from a explosive.

The results obtained were as follows:

1. The fragments of a Cu shell have the
most effective initiation force, Al shell
is less effective and PVC shell has the
weakest initiation force.

I~

The initiation force of concave bottom
type detonator, however, is the same as
that of flat bottom type detonator.

3. These results can be explained reaso-
nablly by the properties of the frag-
ments such as the penetrating ability,
the velocity, the weight and the shape
of the fragments.

The detonation velocity of industrial ex-
plosives initiated by a detonator, which was
apart from the explosive, was the same as
that by a detonator, which was inserted into
the explosive,

As the initiation theory by the solid frag-
ments, several ones have been known.
(refer this paper partll). The present
author, however, believes that the initiation
of explosives by the fragments from a
detonator shell is due to the temperature
rise of explosives by friction between the
flying solids (fragments) and the explosives.

By applying the Bowden’s equation for
friction, this view can be explained reaso-

nablly.
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Fig. 1 The length detonated vs.
cartridge diameter
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Fig. 3 The cartridge length detonated
vs, the clearance between tube
wall and cartridge.
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Failure of Detonation of Coal-mining Explosives in Bore-hole

Hirowo Fukuda

With the aim to study about the inter-
ruption of detonation in a series of file-loaded
cartridges in the long bore-hole, some expe-
riments were made using small diameter
cartridges charged in long pipes made of
various materials,

As the results of series of the author’s
experiments, it was ascertained that, under
certain conditions relating ‘to the clearance
between the inside wall of the pipe and the
cartridges, the phenomena of interruption
of detonation should occur; that is, on the
definite diameter cartridges, the ratio of the
sectional area of the clearance to that of the
cartridges (A./A,) determines whether this
phenomena can occur or not.

It 1s supposed by the author that some
effects exerted by reflextion or some distur-
bances of the shock wave emitted from the
detonating cartridges at the wall of the pipe
interferes in the further propagation of
detonation in the rest of series of cartridges.

By several experiments stated below this
assumption was verified.

1. The above mentioned interruption was
always observed irrespective of the mater-
ials of the sheath pipe, that is, steel, lead,

18 (82)

glass and even paper cardboad.

2. When the value of A./A. was so large
that the reflextion of the shock wave was
supposed to have little effect, no interrup-
tion was observed.

3. When the sheath pipe of steel was per-
forated, no interruption was observed,
showing that a part of the shock pressure
went to free space through the perforation,
weakening the effect of its disturbance.

4. When the inside wall of the sheath pipe
of steel was covered with a layer of
fibrous material like absorbent cotton, no
interruption was observed, probably be-
cause of the absorption of the reflected
shock wave,

5. When the wrapper of the cartridge was
of metal foil instead of paper, being strong
enough to reflect the obstructive force of
the detonation inward, no interruption was
observed.

6. It was especially interesting that a thin
layer of water around the cartridges could
also prevent the interruption of detonation.
In this case it is supposed that the water
layer plays the role of hard wrapper mate-
rial. (Japan Carlit Co., Ltd.)
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