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Fig.1 Schematic diagram of the detonator for up-down methods
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Fig.2 Diagram of the sample for impact velocity measurement
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thickness flyers under their minimum all-fire charging voltages
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Table 1 Parameters of Shock EOS for polyimide and LiF
material p/kg-m=  C,/km-sT A r
polyimidel'4) 1414.0 2.737 1.41 0.76
LiFt21 2638.0 5.15 1.35 1.69

Note: p is density, C,.A and I' are material constants of Shock equation of

state.
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Table 2
booster impact by flyer with 3 different thickness

Parameters of the transimition wave in HNS-IV

hy h, Uy u P 7 7, 73

/pm /pm /km-:s' /km-es' /GPa /ps / ws / ns

12.5 12.5 3.40 1.64 13.0  0.0049 0.0040 0.0038
40.0 21.0 319 1.51 11.2  0.0084 0.0071 0.0067
50.0 25.0 293 1.43 10.3  0.0103 0.0087 0.0084

Note: h, is initial flyer thickness, h, is terminal flyer thickness, u, is impact
velocity, u is interface particle velocity, p is interface pressure, ,,
7,and 7, are pulse durations calculated by the classical model, the

modified model and the simulation, respectively.
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Parameters of the All-fire Shock Initiation Criterion for HNS-IV Explosive Under the Impact of a
Short-Duration High Pressure Pulse

WANG Wan-jun, ZHU Ming-shui, GUO Fei, LU Jun-jun, YANG Shuang, FU Qiu-bo’
(Institute of Chemical Materials, CAEP, Mianyang 621999, China)

Abstract: The main purpose of this paper is to experimentally determine the all-fire shock initiation criterion of Hexanitrostil-
bene-IV (HNS-IV ) explosive under the impact of a short-duration high pressure pulse. Up-down tests of three kinds of polyimide
flyers with different thicknesses (12.5, 40 um and 50 wm) were carried out using Exploding Foil Initiation system (EFls) in order
to determine the minimum all-fire charging voltage. Using Photon Doppler Velocimetry (PDV) technology, the impact velocity
of the three flyers under their minimum all-fire conditions was obtained. On this basis, the interface pressure p, particle velocity
u and duration 7 of the three kind of flyers impacting onto HNS-IV explosive were calculated based on shock wave theory and
dynamic simulation. Furthermore, the all-fire shock initiation criterion of HNS-IV explosive under the impact of short-duration
high pressure pulse was finally determined by data fitting. Results show that the all-fire p"z criterion for HNS-IV with charge densi-
ty of 1.56 g-cm™ explosive is p>**t>7.21 in the range of 10-13 GPa and 4.0-8.7 ns.

Key words: Hexanitrostilbene-IV ( HNS-1V ) ; EFls; up-down method; Photon Doppler Velocimetry (PDV) ; all-fire; parameters of
the initiation criterion
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