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Rotor Control Strategy Analysis of Coaxial Rigid Rotor
High-Speed Helicopter

Yuan Ye', Chen Renliang', Li Pan', Lu Ke’

1.National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2.Science and Technology on Rotorcraft Aeromechanics Laboratory (CHRDI) , Jingdezhen 333001, China

Abstract; In order to research on the effect of lateral cyclic pitch differential and rotor control phase angle on the
flight dynamic characteristics of coaxial rigid rotor high-speed helicopter. By using the validated flight dynamic mod-
el of XH-59 helicopter, analyze the influence of lateral cyclic pitch differential and rotor control phase on the trim
characteristics, maximum hub bending moment of upper and lower rotors and power required under helicopter mode
and compound mode. The results show ; with growing up of forward speed, increasing lateral cyclic pitch differential
and decreasing rotor control phase angle can augment the trim pitch attitude, reduce the trim collective pitch and
power required of helicopter mode and compound mode. Decreasing lateral cyclic pitch differential and increasing
rotor control phase angle can lower the maximum hub bending moment. Comparing with lateral cyclic pitch differen-
tial, increasing rotor control phase angle cause the trim longitudinal cyclic pitch rapidly increase even exceed the
limitation. Meanwhile, lateral cyclic pitch differential can do better in adjusting the power required and hub bending

moment.

Keywords: coaxial helicopter; rigid rotor; trim characteristic; helicopter power required ; Hub bending moment

rotor control phase angle;Lateral cyclic pitch differential



