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Interior Ballistics Modeling and Parameters Optimization of
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Abstract: To improve the traditional erecting process with lower velocity and smaller power density, a vari-
able cross—section grain is designed based on the gas—hydraulic hybrid drive erecting scheme. Combing with the
erecting mechanical structure, an integrative dynamic model of the erecting system with large inertia is estab-
lished based on the zero—dimension interior ballistics model, which takes into account the effect of gas—particle
two—phase flow and the united influence of igniting powder and grain. Referring to the target erecting curve, the
generic algorithm (GA) program is used to match the structure parameters of the grain, and the gas— driven
scheme is optimized. An optimal variable cross—section grain is designed and a final erecting scheme is deter-
mined. Respectively, the diameters of the optimal grain are 0.1m in the begin section and 0.04m in the end sec-
tion. The whole drive time of the gas is 4.62s while the grain burns 1.5s. The numerical experimental results dem-
onstrate that the optimized system could reach the goal angle (1.28rad) under lower overload (below 0.35g) at
shorter time (4.62s).
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Fig.1 Sketch of gas-hydraulic hybrid drive erecting system
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