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Numerical simulation and experimental study on lateral gasbag
separation of submunition missile

LI Baoxing, MENG Haolong, XING Pengtao, MEI Kai, XU Yunzhi,
SHU Huiming, ZHAO Fengqi
(Xi’an Modern Chemistry Research Institute, Xi’an 710065, China)

Abstract: In order to study the lateral gasbag separation characteristics of the submunition missile,
the low burning temperature and high burning rate solid propellant was used as energy source, a
mathematical model of gasbag separation was established and solved by fourth-order Runge-Kutta method.
The variation laws of separation parameters such as gas generator interior ballistics, gasbag expansion and
bullet simulated load separation motion were obtained. A simulation experimental system for lateral
gasbag separation of submunition missile was set up for separation test verification simultaneously. The
calculation results indicate that during the separation process, the pressure in the gasbag presents a
variation trend that it increases first, and then decreases slowly, and then increases slowly. The acceleration
of the bullet simulated load increases first and then decreases, with the maximum acceleration peak value
of 15.1g. Its separation speed tends to be flat after gradual increase with the final separation speed at 6.17
m/s. Besides, the feasibility of the lateral gasbag separation of the submunition missile is verified by the
experiment, and the variation characteristics of the separation parameters such as acceleration and velocity
of the bullet simulated load are obtained. The calculation results are basically consistent with the
experimental results, and the parameter errors are within 5.5%, showing that this separation model can
better describe the lateral gasbag separation process of the submunition missile, and can provide some

basic support for the short-range low-overload separation technology of the submunition missile.
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Fig. 1 submunition missile gasbag separation simulation system
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