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Thrust vectoring features about fluidic throat for solid rocket motor
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Abstract: A cold-flow experiment and numerical simulation research were performed on
the fluidic throat using water as working fluid. The general rules of the fluidic throat for sol-
id rocket motor were studied, including the injection styles choke performance, the thrust
angle and the thrust performance of the fluidic throat under different conditions of secondary
flow injection styles and secondary flow ratio. Numerical simulations were in good agreement
with experimental results. Results show that, the choke performance is related to the point,
angle and flow ratio of secondary injection. Meanwhile, the choke performance will be better
with the increase of the flow ratio of the secondary flow and main flow. Secondary injection
of the nozzle throat can effectively regulate the effective throat area which contributes to the
thrust magnitude. When the flow ratio is 0.4, the maximum effective throat area ratio is
0. 8. Secondary injection at the divergent section can regulate the thrust direction effectively.
When the flow ratio is 0. 4, the maximum thrust angle is 20°, The phase difference of the
throat injection and divergent section injection is used for reducing the interference from

throat and divergent segment.
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Fig. 1 Schematic of fluidic throat thrust
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Fig. 2 Experiment air supply system of cold-flow
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Table 1 Secondary flow injection styles
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