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Fig. 5 Measurement of clectrical conduction
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Flg é Oscdlogmms showing electrical
conduction appeared on the ion
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Voltage scale: 10V/div., time
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Upper: PETN fuse. Middle:
Ammon explosive (Shoan bak-
uyaku). Lower: Ammon gelatine

dynamite (Shinkiri).
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Table 1 ‘The breakdown time lags of wires
placed in the PETN detonating fuse.

o o }A/:re - _| Breakdown
; *

Situation iDiameter{Materia] time lag
Pafs;fg through the 0. lmm| Copper | 0.5~0. 7psec
Ditto 0.3 Copper | 2.2~2.3
Ditto 0.7 Copper | 6.2~7.3
Ditto 0.7 Iron | 2. 7~oco**
Bt}zgél around the 0.3 Copper | 4.5~5.0

* Although the same measurement was repeated
twice or more, slight deviations were seen.
** Breakdown did not occur.
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Table 2 The breakdown time lags of wires

passed through explosive charges.

Charge I (c?[y)i[;;r) Breakdown
Explosive | Cartridge | Diameter | fime lag*
Smyakuf Paper 1 0.3mm 3. Susec
Ditto Ditto ,‘ 0.7 6
Ditto "g,'j;‘j;;;;!,,g or 4
Ditto Ditto 03 | 58
Ditto Ditto 0.7 L2
Shinkiriy  ; Paper 0.1 P2
Ditto Ditto 0.3 3
Ditto Ditto i 0.7 . 3.5
Ditto Ditto “ 1.7 ‘ not broken

* Approximate value.

**Tybe, Smm thick and 35mm in dinmeter.
t Ammon explosive

1t Ammon gelatine dynamite.
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Fig. 9 Detection of the place where the
breakdown of wire occurs.
Results derived from different wire
situation reveal that the breakdown
takes place near the surface of
charge.
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show detonation velocities D, obtain-
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curves. {(a) Ammon explosive (Shoan
bakuyaku), (b) Ammon gelatine
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Measurement of Detonation Velocity by Ion Gaps

by Kazumi Tanaka

A practical method for determining the
detonation velocity is presented. ‘The ion
gap, a kind of double probes prepared from
a pair of insulated wires having the tips
bhared, is used as the detector of ionized
detonation front. In this method, the ion gaps
are inserted in the explosive charge with
When the charge is fired,

a pulse train, which is derived from signal

known intervals.

forming circuits connected to the gaps re-
spectively, is recorded by a cathnde ray
oscilloscope and a camera, .

Precedently, the change of the electrical
conduction between the gap probes during
the passage of the detonation wave is pur-
sued. Thus it is found that the gap becomes

completely conductive just when the wave
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front arrives, and after a few microseconds
the initial insulation comes back again.

Furthermore the breakdown time lags of
wires inserted in charges are measured.
The time required for cutting off the wire
from arrival of the detonation front is found
to be less than ten microseconds, when a
thin wire of less than 1 mm in diameter is
And the

recovery of the insulation of the ion gap can

set in the commercial charge.

be attributed to the breakdown of the leads.

Results of measurements of detonation
velocities on  various ccommercial charges
are presented. This method makes a multi-
points measurement easy and gives accurate
results owing 1o the minuteness of the wave

front detector.
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