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Fig.2 Aeroelastic dynamic model of coaxial rigid rotor
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Table 2 Main parameters of rotor
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Fig.3 Calculation and comparison of blade section
flap moment load
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Fig.5 Lift offset diagram of coaxial rigid rotor
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Fig.6 Variation of blade structure deformation with advance Fig.7 Amplitude variation diagram of harmonic component of

ratio under four lift offset states blade structure deformation
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Fig.8 1/2 peak value curve of blade structure deformation
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Research on Blade Structure Deformation Characteristics of High-speed Lift
Offset Rotor
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Abstract: For coaxial rigid rotors, excessive blade structural deformation may lead to collision between upper and
lower rotor tip, thus affecting the flight safety of high-speed helicopters. A comprehensive aeroelastic analysis model
of coaxial rigid rotor with lift offset trimmed target is established, and the validity of the calculation method is verified
by XH-59A wind tunnel test data. Deformation characteristics of blade structure under different lift offset and forward
ratio are obtained. Further analysis is made on the blade section dynamic pressure, blade section pitch angle and
flapping moment load of blade root, and the effect mechanism of blade structure deformation is then revealed. The
results show that the blade structure deformation is mainly determined by lift offset at low speed stage. With the
increase of forward flight speed, the influence of forward ratio will become more and more prominent. Both of them
have important effects on the deformation of blade structure. In high speed flight, properly increasing lift offset can
reduce the structural deformation of blade, which is beneficial to the control of coaxial rotor tip clearance.
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