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Comparison of Thrust Vector Control Scheme for Solid Launch
Vehicle Based on Launching Capability Evaluation

YANG X+ xiang, JIANG Zher yu, ZHANG Wet hua
(College of Aerospace and Material Engineering, National Univ. of Defense Technology, Changsha 410073, China)

Abstract: The thrust vector control schemes for solid launch vehicle were compared from the view of launching capabiliy. Three
mulkiple stage solid launch vehicle schemes with different thrust vector contwl systems were designed, the ascent trajectory of launch
vehicle was optimized by combining augmented lagrangian method with Powell method, and the evaluation results of launching capability
were provided. Research results show that, wih the same take-off mass of 50000 kg and object arbit of 300km SSO, the scheme using jet
thrusts and grid vane achieved heavier lauching capability, 115 kg bigger than the scheme using vectored nozzle, and 70 kg bigger than
the scheme using jet thrusts and jet vane, respectively. All the above can provide theoretic reference for scheme demonstration of solid

launch vehicle.
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Tab.1 Performance parameters of solid rocket motor
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Tab.2 Qptimization design results of scheme 1
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Tab.3 Optimization design results of scheme 2

Fig.5 Change curve of flight velocity vs. time
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Tab.4 Optimization design results of scheme 3
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Fig. 3 Change curve of pitching angle vs. time Fig.4 Change curve of flight height vs. time
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Fig. 6 Compuational Result of launching capability
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