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Numerical Simulation and Optimization on Launching Process of
Combustion Light Gas Gun

Zhou Zhengwei, Zhang Wenxing, Chen Lei, Xu Yakai, Peng Songjiang
(No. 1 Research Office, No. 713 Research Institute of CSSC, Zhengzhou 450015, China)

Abstract: In order to solve the problem of low theoretical muzzle velocity limit of conventional guns, the interior
ballistic model of combustion light gas gun was established based on the combustion characteristics of hydrogen and
oxygen. According to the principle of combustion light gas gun, the parameters affecting the interior ballistic performance
of combustion light gas gun were obtained. Particle swarm optimization algorithm was used to optimize the launcher
structure and interior ballistic parameters, and the Fluent coupling Chemkin method was used to further verify the
optimization results of interior ballistic numerical simulation. The results show that the initial velocity of the optimized
device decreases slightly, and the initial pressure and maximum chamber pressure of the combustion chamber decrease
significantly, which has a high reference value in the early stage of combustion light gas gun research.
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