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Research on Attitude Control of Reaction Control System for Hypersonic Vehicle

Liu Jun, Huang Yimin, Sun Chunzhen, Yin Liangliang
(College of Automation, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: In order to meet the attitude control requirement of reaction control system (RCS), research on attitude
control of reaction control system for hypersonic vehicle. Taking the RCS of X-34 as object, establish RCS mathematical
model, design RCS attitude control rate and PWPE pulse modulator. Analysis the stabilization of RCS attitude control
system using nonlinearity describing function method, and validate RCS attitude control performance through Matlab. The
simulation results show that the PWPF modulator not only can meet RCS attitude control’s requirement, but also can reduce
RCS flow consumption and jet times compared with traditional PWM pulse modulation. The method can offer reference for
attitude control of reaction control system for hypersonic vehicle.
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