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Abstract: The use of a high-voltage discharge to initiate an explosion is justified when strict synchronization
of actions is required. A typical working process, which is excited by a discharge, is detonation where high-
power blasting explosives with the addition of nanodispersed metals are used to reduce the discharge voltage and
increase the initiation stability. However, there are technical areas (here, one can mention the use in elements of
dynamic protection of tanks and in promising hypersonic accelerators of the “blast wave accelerator” type) where
nanodispersed metals are unacceptable due to their low stability and high cost and instead of normal detonation,
softer explosive processes are required to exclude unnecessary blasting effect on the elements of the devices. In this
work, the initiation of an explosion by a high-voltage discharge in pressed mixtures of ammonium perchlorate and
ammonium nitrate with sevilene with additives of various metals has been investigated. Sevilen is a thermoplastic
adhesive, a copolymer of ethylene and vinyl acetate, has excellent adhesion to all components of the studied
mixtures, and provides excellent conditions for pressing samples. The best result: reliable explosions in a wide
range of sample porosities up to a sample with a porosity of 1% at a threshold voltage of 5.5 to 1.5 kV were
obtained using mixtures of ammonium perchlorate with the addition of 20% aluminum powder with a particle size
of 10 µm. The replacement of ammonium perchlorate with ammonium nitrate also demonstrates good results and
with the addition of other metals (copper, iron, and zinc were studied), explosions were practically absent up to the
maximum voltage of 12 kV used in the present work. The most probable reason: vigorous exothermic interaction
of the aluminum melt formed during electrical breakdown with ammonium perchlorate. One can try to use this
effect to replace nanodispersed aluminum with a powder with micron-sized particles during high-voltage initiation
of detonation of powerful secondary explosives, if a certain amount of ammonium perchlorate is introduced into
the mixture.
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Figure Captions

Figure 1 Test stand: 1 — upper electrode; 2 — a piston made of fluoroplastic or caprolon; 3 — bakelite paper tube; 4 — charge
from the fuel mixture; 5 — bottom electrode; 6 — steel washer; 7 — fluoroplastic table; 8 and 9 — connecting wires; and 10 and
11 — terminals for connecting to the generator

Figure 2 High voltage direct current generator: TR — F.A.R.T. transformer; R — power resistance 250 Ÿ 150 W; D —
high-voltage diodes BY16, nominal 16 kV, 0.3 A; C — capacitor bank; V — electrostatic kilovoltmeter S-96; and КР — discharge
button, in experiments with ammonium perchlorate, it is always closed

Table Captions
Table 1 Results of experiments on high-voltage discharge for samples based on ammonium perchlorate

Table 2 Results of experiments on high-voltage discharge for samples based on ammonium nitrate, porosity less than 1%
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