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1. Gun-power loading device
9 2. @57mm Lexon sabot

3. @55mm sapphire flyer

4. Velocity-measuring ring

5. Aluminum-based multiple electromagnetic particle velocity gauge
6. JB-9014 explosive sample

7. Magnetic field device

8. Conducting-wire

9. Vacuum target chamber

10 10. Buffer target
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Fig. 1 Illustration of the experimental set-up
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Table 1 Parameters of plane impact experiments on JB-9014 explosive

N po/(g-em™) | N po/(grem’™) L
SLHG u/(kms™) p/GPa S u/(kms™) p,/GPa
i T 3 T
A 1.897 1.896 1.517 11.472 D 1.9 1.902 1.553 12.830
B 1.897 1.894 1.686 14.175 E 1.895 1.489 13.645
C 1.898 1.893 1.651 13.667 F 1.9 1.893 1.529 11.334
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Fig. 3 Particle velocities of six shots on PBX-9014
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Fig. 4 Impact pressure at different depths of JB-9014
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Table 2 Particle velocity vs shock velocity data for JB-9014

Fh pof(grem™) uy/(km's™") ud(km-s™) S po/(grem™) uy/(km-s™) ud(km-s ™)
1 1.887 0.508 3.32 16 1.891 0.963 4.501
2 1.889 0.510 3.34 17 1.894 0.574 3.347
3 1.887 0.523 3.37 18 1.893 0.735 3.990
4 1.885 0.546 3.47 19 1.893 0.913 4.369
5 1.891 0.582 3.43 20 1.898 1.084 4.727
6 1.885 0.592 3.37 21 1.898 0.481 3.408
7 1.891 0.772 3.60 22 1.898 0.604 3.776
8 1.887 1.017 4.11 23 1.893 0.639 4.000
9 1.885 1.074 4.12 24 1.889 0.813 4.136
10 1.889 1.445 4.32 A eS| 1.282 4.718
11 1.884 1.425 4.63 B ER1 1.428 5.236
12 1.885 1.447 4.65 C MER1 1.431 5.040
13 1.893 0.480 3.433 D 1 1.373 4918
14 1.889 0.618 3.788 E 21 1.330 4.997
15 1.893 0.779 4.028 F LK1 1.286 4.647
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Fig. 5 Particle velocity (u,) vs. shock velocity (u) AEEE 0.5 mm, B ALK A 34, IS HE
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Fig. 6 Time-distance curve of shock waves Fig. 7 Pop-plot for JB-9014 explosives
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Table 3 data for JB-9014 explosives
po/lgrem™) po/(g-em™)
SEHy — —— pylgrem?)  g/us Xp/mm SEHy — — p,/GPa to/us Xp/mm
¥ T i m T i
A 1.897 1.896 11.472 26.48 13.97 D 1.900 1.902 12.830 23.04 8.54
1.897 1.894 14.175 53.01 8.35 E 1.895 13.645 41.38 9.05
1.898 1.893 13.667 21.57 7.38 F 1.900 1.893 11.334 24.09 9.59
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Law of reaction growth of shock initiation on the TATB
based insensitive explosive JB-9014

ZHANG Qimin', ZHANG Xu®, ZHAO Kang', SHU Junxiang’, ZHANG Rong’, ZHONG Bin’

(1. Graduate School of China Academy of Engineering Physics, Mianyang 621999, Sichuan, China;;
2. Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621999, Sichuan, China)

Abstract: To find out about the patterns and regularities of the reaction growth of shock initiation on JB-

9014 explosives, using aluminum-based multiple EMV, we conducted six one-dimensional planar impact

experiments in the gun-power platform. Under different initial pressures (11.33—14.18 GPa), we measured

the particle velocity versus time u,(¢) and wave-profiles in the JB-9014 explosive at 9 different distances

from the impact plane, and recorded the position of the shock front with time x(7), successfully fitting the

unreacted explosive JB-9014 Hugoniot relation. Furthermore, we obtained the time and distance to

detonation are estimated according to both the wave-profiles and the x(f) trajectories from the shock wave

tracker gauges.

Keywords: JB-9014 explosive; aluminum-based embedded electromagnetic particle velocity gauge; particle

velocity profile; shock Hugoniot; Pop-plot
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