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Table 1 Experimental data and calculated values of different kinds of propellants
Maxmium pressure Muzzle velocity
Propellants
Poasecate/ (MP2)  prse.ey/ (MPa)  Relative error/ (%) Vete/ (M/S) Ve /(m/s)  Relative error/ (%)
LMM-1 325.9 327.2 —0.40 896. 4 873.6 2.61
LMM-2 320. 3 304.1 —5.33 946. 3 977.7 —3.21
LMM-3 324.9 332.8 2.43 905. 8 918.7 —1.40
LMM-4 302.7 310.9 2.71 889.7 915.2 —2.79
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Pressure difference curve
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Mathematical Model and Numerical Simulation of Two-Phase Flow
Interior Ballistics of Variable Burning-Rate Propellant

MA Zhong-Liang,LIU Lin-Lin, XIAO Zhong-Liang

(School of Chemical Engineering and Environment ,

North University of China , Taiyuan 030051 ,China)

Abstract; In order to describe the combustion and interior ballistics processes of variable burning-rate
propellant more accurately,the model of two-phase flow interior ballistics of variable burning-rate pro-
pellant is established, which consists of one center hole and double layers. In the charge condition of
30 mm cannon,Lax-Wendroff difference scheme with second order accuracy is used to get the numeri-
cal solutions of the model. The pressure and velocity profiles calculated are in good accordance with
the actual ones. Therefore this numerical model can truly and accurately reflect the real physical
process of interior ballistics. The simulation results show that it is very effective to restrain the pres-
sure waves in the bore of variable burning-rate propellant, which is great benefit for fire safety. The a-
nalysis of the calculation parameters,such as phase velocity and bore pressure,plays a guiding role in
the further research of the interior ballistics process of variable burning-rate propellant.
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