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Failure Analysis of Energy Dissipation by Axial Distance at the Energy Exchange Interface
of Slapper Detonator
NIU Ben, ZHANG Yu-ruo, LIANG Che-ping, HE Qiang, WU Qin-zhong
(Shaanxi Applied Physics and Chemistry Research Institute, Xi’an, 710061)

Abstract: In order to improve the consistency and the reliability of the slapper detonator, based on the assembly problems
of uneven contact surface caused by small protrusions on the material surface, the influence of two axial distances in the
assembly structure in view of the energy dissipation of the energy exchange interface were studied. Through the firing test and
the sensitivity test at different voltages, the effect of two axial distances on the function process of detonator was verified and
analyzed. The results show that the axial distance between accelerated chamber and bridge foil will cause radial loss of electric
explosion energy, then the impact energy of the flyer on the end surface of charge is affected and the polyimide film will be torn
and stretched, with the continuous increase of axial distance, the exploding bridge foil will gradually fail. Axial distance between
accelerated chamber and charge will affect the flight smoothness of the flyer and the impact speed on the charge, as the axial
distance increasing, the flight distance of flyer increases, the flyer speed reaching to the end of charge is lowered and inconsistent,
which make it difficult to initiation the charge, therefore, the axial distance should be controlled within 0.3 mm.
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Fig.1 Schematic diagram of slapper detonator structure
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Fig2 Structural schematic of energy exchange interface
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Fig3 Slapper detonator with different axial distances between
accelerated chamber and bridge foil
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Tab.1 Firing test results of different axial distances between
accelerated chamber and bridge foil

hiaca i) B S um iy ENATAY R
1 PR 1000 HKkk
2 PR 1100 WEH R K
3 BRI 1200 EHE K
4 BRI 1300 E# &K
5 BRI 1400 EHE X
6 FRAERRIETE 1500 EHE R K
7 125 1400 REK
8 125 1450 ERE K
9 125 1500 ERE X
10 25.0 1400 KKK
11 25.0 1500 REK
12 25.0 1600 REK
13 25.0 1700 KKK
14 25.0 1800 IEHE K
15 50.0 1400 REK
16 50.0 1500 REK
17 50.0 1600 KKK
18 50.0 1700 KKK
19 50.0 1800 KKK
20 50.0 1900 KKK
21 50.0 2 000 REK
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Fig4 Flyer shear marks of standard slapper detonator
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Fig.5  Flyer shear marks and localized burrs of slapper

detonator with axial distance of 12.5 pm
A - A S 25 pum IR RO BTUIR
TEANTEL 6 B HIE] 6 Al LRIV e P By BT U H )
WA RGPS R R, EAR 4.7 mm, (5L B 5L
TRAE ST VRRESR , SRV et g fi—
AU RPIZEH, ZKEEZ) 0.8 mm.,

() &rd .
El6 SHEEREN25 wnhEHEE RS

Figé Flyer shear marks of slapper detonator with axial
distance of 25 y m
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Fig.7 Flyer shear marks of slapper detonator with axial

distance of 50 y m
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Fig.8 Comparison of unfired charge with axial distances of
12.5,25.0, 50.0 um at 1400V firing voltage
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Fig.9 Schematic diagram of firing sensitivity test device
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Tab.2 Firing sensitivity test results of slapper detonator

with different axial distances between accelerated chamber

and charge
e WA Wil K 50%KkK PR

/mm IR iAY N HLE/V N

0 30 1500 50 1289 21.5
0.25 30 1500 50 1295 223
0.50 30 1500 50 1352 35.6
0.75 30 1500 50 1415 45.8
1.00 30 1500 25 1615 50.6
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