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Active Continuous Rolling Control for Reentry Vehicle Based on
Aerodynamic Coefficient Fitting Model

ZHANG Xueying, SONG Jiahong, YAN Chuxiong, LI Jin, SU Wei
(Beijing Institute of Space Long March Vehicle, Beijing, 100076)

Abstract: To control the position of the windward side along the vehicle for reducing the impact of harsh re-entry force and
thermal environment on the vehicle, an active continuous roll control method based on the aerodynamic coefficient fitting model is
proposed. Firstly, an aerodynamic coefficient fitting model combining quadratic term and negative exponential term model is
established, and the aerodynamic coefficients are fitted using the least squares method. Secondly, based on the coordinate system
transformation relationship, the windward angle model and the windward error angle model are proposed to describe the trajectory of
the windward side along the cone of the vehicle. Then, based on the BTT/STT composite control method, linear roll control commands
are designed, and the effect of different roll control commands on the flight process is compared and analyzed. Furthermore, nonlinear
rolling control commands are created based on the loads to ensure that the roll rate is consistent with the trend of the loads. Finally, the
proposed roll control commands are verified to generate excellent roll control effect through six degrees of freedom simulation, and
can make the windward side evenly distributed along the vehicle. The standard deviation of the load on each meridian of the vehicle in
rolling condition is 20% of that without rolling.

Keywords: reentry vehicle; aerodynamic coefficient fitting; BTT/STT composite control mode; rolling control commands;
attitude control
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Tab.1 Results of aerodynamic coefficient fitting
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Fig.1 Results of axial force coefficient fitting
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