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Fig. 1 Schematic of dynamic compression fracture Fig. 2 Comparison of stress at the bottom between
experimental device dynamic compression fracture and shot experiment
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Fig. 3 Propellant beds with different packing
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Table 1 Experimental results of compression stress ‘\‘
under different-packed propellant beds ‘\
\
\
KIT Pmax/ MPa ps/MPa g \
=
1 30. 48 13.16 <
2 30. 15 12.95
3 30. 34 14. 31
4 30. 42 16. 74
5 30. 21 14.72
6 30. 43 14.12 4
t/ms
7 30. 17 31.12 - % 1 - : - . .
Pl 4 BEATL M R R 5% R M BR 24 PR JIG 08 45 s 17 g B 1] i 2k
8 30. 18 31. 34

Fig. 4 Comparison of compression stress at the bottom

between different-packed propellant beds
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Fig. 5 Mechanics model Fig. 6 Histories of the pressure lodaing

on burning chamber in experiment
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Fig. 7 Initial models of different-packed propellant beds  Fig. 8 Discrete models of different-packed propellant beds
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Table 2 Simulation parameters

"

o/(kg*m *) r/mm E/GPa v F./kN F./kN F,/kN 7 At/ ps t/ms

1. 65X10° 0.15 1.0 0. 26 1.2 3.6 1.5 0.1 1 3.5
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Fig. 11 Comparison of compression stress Fig. 12 Comparison of compression stress
at the bottom with random-packed propellant beds at the bottom with plumb-packed propellant beds
between simulation and experiment between simulation and experiment
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Effect of original packing on compression stress

at the bottom of propellant bed”

Wang Yan', Rui Xiao-ting', Song Zhen-dong”, Li Chao',
Jiang Shi-ping', Feng Bin-bin, Wang Guo-ping’
(1. Institute o f Launch Dynamics, Nanjing University of Science and Technology ,
Nanjing 210094, Jiangsu, China;
2. Bureau o f Ordnance ,
General Equipment Support Department of General Equipment Headquaters ,
Beijing 100720, China)

Abstract: To provide the key data for evaluating the launch safety of propellant charge, dynamic com-
pression fracture experiments were carried out for the propellant charges with different original pack-
ing modes. And the corresponding compression stresses at the bottoms of the propellant beds were
obtained under the same loadings. By using the discrete element method, a dynamics model was pro-
posed to simulate the compression fracture of the propellant charges. And the simulated compression
stresses were in agreement with the experimental ones. The random packing mode did not obviously
affect the compression stresses at the bottoms of the propellant beds, but when the propellants were
packed in the plumb mode, the compression stresses at the bottoms of the propellant beds were
markedly different.

Key words: mechanics of explosion; compression stress; dynamics compression; propellant bed; orig-

inal packing
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