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Research of Middle Scale Solid Launch Vehicle

HUA Jin, ZHANG Yanling, WANG Zongqgiang, SHI Baolan, HONG Bei

(Beijing Institute of Astronautical Systems Engineering, Beijing 100076, China)
Abstract: In order to balance the capacity of second stage attitude control and payload of middle
scale solid launch vehicle, this paper researches a propulsion and trajectory united optimization de-
sign method. The research result shows that: compared to single thrust propulsion, first stage en-
gine adopting "first-high-second-low” thrust propulsion can reduce the loss of payload capacity and
improve second stage attitude control condition. The sequential quadratic programming (SQP)
method realizes the proposed optimization on condition of multy process and terminal con-
straints. The research results can provide reference for the overall scheme argumentation of medi-
um-sized solid launch vehicles.
Key words: Solid launch vehicle; Propulsion and trajcetoy; United optimization; Two thrust pro-

pulsion; Sequential quadratic programming method
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Fig. 1 Four-stage solid launch vechile flight program angle and program attack angle curve
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Fig. 2 Simple form of engine interior ballistics figure
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Fig. 3 Payload of single thrust propulsion
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Fig. 4 Payload of "first-high-second-low” thrust propulsion
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Tab. 2 United optimization result of "first-high-second-low” thrust propulsion
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