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Application of Sideslip Angle Change Rate Feedback in Hypersonic Vehicle

Xiao Wen, Sun Chunzhen, Yin Liangliang
(College of Automation, Nanjing University of Aeronautics & Astronautics, Nanjing 210016, China)

Abstract: Research on application of sideslip angle change rate feedback in hypersonic vehicle because of unstable
Dutch roll and severe kinematic coupling of the hypersonic vehicle at high angle of attack and Mach number. Research the
mechanism of sideslip angle change rate change rate feedback control, based on lateral linear small perturbation equation,
deduce mechanism of sideslip angle change rate increasing stability of the Dutch roll and the mechanism of sideslip angle
change rate feedback eliminating the kinematic coupling, simply analyze sideslip change rate angle. Then carry out related
simulation verification. The simulation results show that the sideslip change rate feedback can significantly change vehicle

Dutch roll damping feature, restrain influence of kinematic coupling and improve sideslip angle quality.
Keywords: hypersonic vehicle; Dutch roll; kinematic coupling; feedback control
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