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Numerical Simulation of Gunpowder Powder Compaction by Explosion
YIN Yi-hai HAN Ti-fei ~ XIA Zhi-yuan MA Liu-bo HU Kun-lun
Institute of Chemical Engineering, Anhui University of Technology Huainan 232000

Abstract: Aimed at explosive compaction process of gunpowder powder, the numerical simulation was carried out by use
of ANSYS/AUTODYN software, the motion sate and density distribution of the powder materials were studied and analyzed. The
results show that the speed of the powder particles decreases rapidly after a sudden increase, and then tends to be stable, the entire
process is about 200us. The density of the material at the bottom of the compact is higher than that at the top, and the density in the
center area is higher than that in the edge area. As the thickness of the charge increases, the rebound of the material increases,
which easily leads to uneven density. It is found that the charge thickness of about 15cm would result in better compaction effect
after comparison.
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Fig.1 Finite element model
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Tab.l Model geometric parameters and materials
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Tab.2 ANFO material parameters
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ANFO 0.931 4160 4946 1891 3907 1.118 0333
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Tab.3 INCENDPOWD material parameters

fgrem®) 1.02 1258 145 160 175 19 205 2165 2245 2289

P/GPa 0 0.0001 0.008 002 0.036 06 0.1 0.15 02 025
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Tab.4 STNL STEEL material parameters

G S opa /GPa

0461 1.73 73 0.689

Ngrem™)
STNL STEEL 7.86 1.67
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Fig.2 Gauge point distribution of Z axial
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Fig.3 Zdirection velocity of Gauge point 1
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Fig.4 Compaction of powder column at different times
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Fig.5 Density change curve of Guage point 6

5 Guage 6
1.02g-cm™ 22
g'cm'3 Guage
2.0g-cm” 1 12
5
5 Guagel 6 7 12

Guagel 7 2 8

&5 1~12 Guage mFITEE
Tab.5 Particle density of 1~12 Guage points

N(grem™) (gem™)
1 2.00 7 1.92
2 1.92 8 1.65
3 1.98 9 1.70
4 1.94 10 1.75
5 1.95 11 1.80
6 1.94 12 1.84
2.3 EXRMRELAHEEBXMESH
ANFO Scm 10cm 15¢m
20cm 25¢cm  30cm 6
1 6 Guage
6
5.0 —=— S5cm

M —o— 10cm

—N —a— 15cm
_A0p v e —v—20cm
i g \ s N —+—25cm
230
Q

2.0

Guage

E6 ARAEEXHET Guage REE
Fig.6 Guage point density under different charge
thickness conditions
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