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Numerical Analysis on the Effect of Ignition Schemes on Low

Temperature Crushing Characteristics of Propellant Particles

LIN Yanggan,LIU Dongyao
(School of Energy and Power Engineering, Nanjing University of Science and Technology , Nanjing 210094 , China )

Abstract: To improve the propulsion safety of large-caliber solid propellant guns, the ignition system
usually includes a primer and a flash tube in the axis of chamber. The combustion and flow of ignition
propellant can be illustrated as a one-dimensional two-phase flow model. Combined with the one-
dimensional two-phase model of main charge, the double one-dimensional two-phase model can be
established for the simulation of interior ballistic process. Under a certain charge condition, the stress and
fragmentation characteristics of the propellant particles were numerically simulated with the experimental
stress and fragmentation function of the propellant particles in the bore. The simulation results show that
the degree of fragmentation increases from 2.184 to 2.781, with an increase of 27.3%, as the mass of
propellant in flash tube increases from 90 g to 110 g. The degree of fragmentation decreases from 2.487 to
1.35, with a decrease of 45.7% , as the length of the flash tube increases from 0.3 m to 0.38 m. The degree
of fragmentation decreases from 2.487 to 1.997, with a decrease of 19.7% , as the diameter of the flash
tube increases from 30 mm to 35 mm. The increase of mass of propellant in flash tube will lead to the
increase of fragmentation in the charge bed, and the increase of the length or diameter of the flash tube
will reduce the charging density of propellant in the flash tube,resulting in the decrease of fragmentation
in the charge bed.
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