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Mathematical Analysis Model for Vibration Loads of a Coaxial
High Speed Helicopter

LI Yifei, CHEN Lidao, LIU Yong
(National Key Laboratory of Science and Technology on Rotorcraft Aeromechanics, Nanjing University

of Aeronautics & Astronautics, 210016, China)

Abstract: The strong aerodynamic interference exists between the upper and lower rotors of a coaxial
high speed helicopter, which has a significantly influence on the aerodynamic characteristics of the ro-
tors. Based on the feature and considering the efficiency of the aeroelastic coupling calculation, the ini-
tial induced velocity distribution calculated by rigid-wake model, together with the wake geometry fea-
ture of a single rotor calculated by free-wake model, are the initial iteration values for the prescribed-
wake model of a coaxial helicopter. The main calculation modules: The blade fully intrinsic dynamic e-
quations of the coaxial twin rotors, the constraint equations between the blade and the bearings and the
aerodynamic models, including the wake models and Leishman-Beddoes unsteady dynamic stall model
and Pitt-Peters dynamic inflow model, are the basis for establishing a computational model of the coaxial
twin rotors vibration load considering the aerodynamic interference and coupling iteration between the
upper and lower rotor. The forces and moments on the sample XH-59A, which is the certification ma-
chine of Sikorsky, are calculated with the help of the model. The computational results are in good coin-
cidence with those from the wind tunnel test.
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Fig. 2 Calculation process of aerodynamic model
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