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Fig.1 Designed Al-based electromagnetic particle velocity gauge
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Fig.2 Electromagnetic particle velocity gauge inserted in ex-

plosive sample
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Fig.3 Scheme of experimental device

1— Lexon( polycarbonate projectile) , 2—flyer, 3—protection
cylinder, 4—HMX-based explosive sample, 5—electromag-

netic particle velocity gauge, 6—conducting wire
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Table 1 Sample density and incident shock wave pressure
. shock wave interface impact

sample density R .

No. o+ em=? velocity in sample  velocity pressure
§rcm /km + 7! /m - s7! /GPa

1 1.849 3.165 525 3.07

2 1.841 3.460 650 4.14

3 1.845 3.846 1101 7.81

4 1.845 3.876 1136 8.12
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Fig.7  Origin signals of reaction-build-up in HMX-based PBX Fig.8 Particle velocity at different incident shock wave pres-

recorded by Al based electromagnetic particle velocity gauge sure
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Al-based Electromagnetic Particle Velocity Gauge Technique of Measuring the Particle Velocity of HMX-based
PBX Explosives

LIU Jie' , WANG Yan-fei', WANG Guang-jun’, ZHANG Rong®, ZHONG Bin’, ZHAO Feng’, ZHANG Xu’
(1. Graduate School of China Academy of Engineering Physics, Mianyang 621999, China; 2. Institute of Fluid Physics, China Academy of Engineering
Physics, Mianyang 621999, China)

Abstract: In order to accurately measure the change in Lagrange particle velocity with time in the shock initiation process of HMX-
based PBX, Al-based electromagnetic particle velocity gauge technique was used to measure the change in Lagrange particle veloc-
ity with time history in HMX-based PBX samples under the incident shock wave pressure of 3.07, 4.14, 7.81 GPa and 8.12 GPa.
Results show that the time response of Al-based electromagnetic particle velocity gauge is very fast and the rising-up time of impact
response for induction unit is less than 20 ns. The time response for the change in Lagrange particle velocity with time at 1-8 mm
depth position of HMX-based PBX obtained under different incident shock wave pressures obtained is fast and the interference is
small.

Key words: Al-based electromagnetic particle velocity gauge; HMX-based PBX; particle velocity
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