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Multi-point initiation structure model of the slapper detonator
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Table 1 JWL EOS parameters for detonation products of HNS-IV
explosive  p/g-cm™ D/km-s  pc,/GPa Ax10°/GPa  Bx10*/GPa R, R, w E
HNS-IV 1.55 6.890 18.90 4.69 0.13 4.58 1.79 0.30 0.0845
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Fig. 6  Slapper Detonator multiple simultaneous detonation
detonation pressure testing device Schematic

1—nhigh voltage pulse power source, 2—high voltage electri-
cal source, 3—multi-point slapper detonators, 4-—organic
sleeve, 5—Manganin piezoresistive sensor, 6—digital oscillo-

graph, 7—organic glass, 8—voltaic source
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Table 2 Test data of detonation wave pressure for different in-

itiation point

. number of initiation average detonation pressure
serial number

point /GPa
1 3 26.1
2 4 48.7
3 6 31.4
4 8 33.6
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Table 3 Detonation stress test results of four different center-

point synchronized detonation distance

center distance average detonation pressure

serial number

/mm /GPa
1 4 47.2
2 8 13.7
3 12 6.5
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Simulation and Experimental Studies on the Multi-point Synchronization Detonation Overpressure of Slapper
Detonators

HAN Ke-hua, REN Xi, LI Hui, ZHANG Yu-ruo, CHU En-yi
( National Key Laboratory of Applied Physics and Chemistry ,Shaanxi Applied Physics and Chemistry Research Institute, Xi'an 710061, China)

Abstract: The simulation of detonation wave pressure of the three-point, four-point, six-point, eight-point synchronization detona-
tion for slapper detonators were performed respectively by the finite element program AUTODYN software. The factors affecting
the detonation wave pressure of multi-point synchronization detonation were analyzed. The detonation wave pressure of multi-
point synchronization initiation for slapper detonators was measured by a Manganese Bronze manometry. The action process of
four-point synchronization slapper detonators were filmed by a high speed photography system. Results show that a four-point det-
onation slapper detonators overpressure relative to the average of three-point, six-point, and eight-point is the highest; in the cen-
ter distance of 4 mm and the same loading dose of 180 mg, the detonation wave generated by four initiation points occurs the col-
lision with each other, and the detonation wave superposition forms overpressure detonation, and can reliably detonate insensitive
explosive TATB. In the center distance of 8 mm and the same loading dose of 180 mg, due to center distance is far, detonation
wave attenuation is faster, adjacent points detonation wave collision happened is less , the overpressure produced also decreases.
Key words: insensitive munitions; slapper detonators; multi-point synchronous detonation; overpressure detonation; numerical
simulation
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