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Numerical Study on the Characteristics of Diversion Load
in the Initial Stage of Solid Rocket Launch
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Abstract ; During the launch phase of a solid rocket, high-temperature high-velocity high-pressure gas is
ejected from the nozzle. The jet impinges on the deflector, generating time-varying loads to achieve the
directional deflection of the jet. To reveal the evolution characteristics of this unsteady flow field during
the launch process and its aerodynamic mechanism,a full-process numerical simulation of the impinging
flow field behind the solid rocket under the constraint of the launch tube and the subsequent free-jet field
was conducted based on computational fluid dynamics ( CFD ) and dynamic mesh techniques. The
characteristics of the impinging flow-field reflected by the inner wall of the launch tube during the launch
process were analyzed. The variations of the load of the deflector with different near-field distances,shapes
and sizes were compared. Combined with the flow field structure ,the response characteristics and causes
of the impinging load were investigated. The results indicate that in the near-field region behind the
launch tube,as the relative distance between the launch tube and the deflector gradually increases, the
peak intensity of the impinging load decreases slightly, but the occurrence time of each load peak shifts
significantly earlier. The geometric properties of the deflector structure have a significant influence on the

load output. In the initial launch stage ,the forward movement of the core region of the conical flow-field
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causes the load on the deflector to exhibit distinct periodic fluctuation characteristics. As the launch

process proceeds,the load peak gradually attenuates. This study reveals the loading mechanisms of the

deflector under complex aerodynamic environments, and can provide an important theoretical basis and

data support for the structural optimization and load prediction of high-performance launch deflector

systems.
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Fig. 5 Dynamic mesh evolution diagram
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Fig. 10 Velocity contours of free-jet flow field constrained by launch tube
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Fig. 16 Velocity contours of impinging flow-field

on the flat plate during the steady loading stage
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the flat plate during one fluctuation cycle of deflector load
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over flat plates of different sizes
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