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Mathematical Modeling and Numerical Simulation for
Interior Ballistics Process of Two-Stage Light-Gas Gun

ZHUANG Yu, LU Xin

(School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract; According to the launch features of two-stage light gas gun, classical interior ballistic model was
used to describe combustion of powder in chamber and piston motion, and one dimensional unsteady
compressible fluid model was used to describe flowing of gas in light-gas chamber and projectile motion.
The two groups of equations were linked through piston motion to develop a mathematical model for interior
ballistics launch process of two-stage light-gas gun. A 30 mm/120 mm light-gas gun was taken for the
primary computing model. The equations in powder chamber were solved numerically with the fourth-order
Runge-Kutta method, and the control equations in light-gas chamber were solved numerically with the
second-order MacCormack scheme. The numerical simulation for interior ballistics process of two-stage
light-gas gun was accomplished by alternation between these two computations. The simulation results
provide theoretical references for parameter design and improvement of launching performance of two-stage
light-gas gun.
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