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Figure 1 (Color online) Dynamic compression device and dyna-
mics model of propellant bed.
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Figure 2 (Color online) Packing structure of propellant bed and its
discrete model.
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Figure 3 (Color online) Coordinate system and contact status of
elements.
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Figure 4 Contact model of spherical bodies.
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Figure 5 (Color online) The propellant bed before and after compress.
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Figure 6 The pressure curve of firebox.
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Figure 7 (Color online) The curve of initial dynamic vivacity ratio.
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Table 1 Computation parameters
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Figure 8 (Color online) The fragmentation of propellant bed at
different time.
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Figure 9 (Color online) The fragmentation of propellant bed with
the radius of the spherical element is 0.15 mm.
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Figure 10 (Color online) The increment surface area of propellant
bed.
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Dynamics simulation of gun propellant charge with compress
and fracture based on discrete element method

JIANG ShiPing, RUI XiaoTing*, WANG Yan & LI Chao

Institute of Launch Dynamics, Nanjing University of Science and Technology, Nanjing 210094, China

In order to reveal the mechanism of compress and fracture of gun propellant charge at low temperature, and study the
effect of compress and fracture of gun propellant charge to launch safety, the dynamics process of compress and
fracture of gun propellant is simulated by discrete element method. By dividing propellant grains into spring-spheres
system, the dynamics model of compress and fracture of gun propellant charge is founded, and the dynamics process
of compress and facture of gun propellant bed under impact load is simulated. The surface area of propellant bed after
fragmentation is quantificationally acquired by statistical method, the simulation result and the test result have a good
agreement with each other, which indicates the computational method is accurate. These results provide a theoretical
foundation for the further study of the affect of compress and fracture of gun propellant charge at low temperature to
launch safety.

gun propellant charge, compress and fracture, discrete element method, simulation
PACS: 45.70.-n, 45.70.Mg, 45.70.Vn
doi: 10.1360/132012-797



