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Lower Harmonic Load Analysis of Coaxial Rigid Rotor

Yu Zhihao Zhou Yun'

(Science and Technology on Rotorcraft Aeromechanics Laboratory, China Helicopter

Research and Development Institute, Jingdezhen 333001, China)

Abstract An aeroelastic trim of a coaxial rigid rotor with lift-offset was developed and applied to analy-
zing the lower harmonic load of coaxial rigid rotor. The structural dynamics model and the double-rotor
aerodynamics model were jointly used to develop the coaxial rigid rotor’s vibration load computing meth-
od. The lower harmonic load of blade root flap bending moment and blade root lag bending moment were
analyzed in detail under the influence of advance ratio, rotor speed and lift offset. The results show that
the predominant 2/rev trend in blade root flap bending moment and edge bending moment at high ad-
vance ratio, and the predominant 1/rev trend in blade root flap bending moment at high lift offset, the

edge bending moment would be suppressed at high lift offset.
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Table 1 XH-59A rotor parameters

Parameter Value
Rotor radius /m 5.4864
Number of blade 2X3

Taper ratio 2:+1

Tip chord /m 0.286

Rotor space /m 0.762
Pre-twist / o 3

Blade twist / o —10°

Solidity 0.1267

Rotor speed / (rad/s) 36.11

. . . Counter-clockwise(upper) ,
Direction of rotation . i
Clockwise(lower)
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