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The design of control system for air-breathing hypersonic vehicle

FU Wen-xing, CHANG Xiao-fei, LI Meng-meng

(College of Astronautics, Northwestern Polytechnical University, 710072 Xi’ an, China)

Abstract: To achieve the attitude control of air-breathing hypersonic vehicle, it’s necessary to analyze its com-
plex aerodynamic characteristics, and complete the control system design. Aerodynamic characteristic of air-
breathing hypersonic vehicle, namely, the variations of lift coefficient, lift-drag ratio and pitch-moment coeffi-
cient with that of attack angle at different Mach numbers, is explored by the data from wind tunnel test. The
longitudinal dynamic coefficients are calculated to analyze its stability. Two different control strategies are de-
signed based on aerodynamic analysis, one is attack angle feedback control and the other is normal overload
control, and their time domain and frequency domain characteristics are calculated respectively. Experiment
result shows that air-breathing hypersonic vehicle not only satisfies longitudinal dynamic stability, but also
demonstrates good flight control performance.
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