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Schematic of smart rotor drive mechanism
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Table 1 The main parameters of piezoelectric driving mechanism
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Fig.2 The flow chart of FEM model analysis method
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Fig.3 The relationship between flap hinge moment and flap
deflection angle when the rotor collective pitch is 2°
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Fig.4 Meshing the model of piezoelectric driving mechanism
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Fig.5 The nephogram of displacement of piezoelectric driving

mechanism
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Fig.6 The relationship between driving force and driving
displacement of piezoelectric driving mechanism
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Fig.7 The relationship between flap deflection angle and driving arm
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Fig.8 A blade of trailing edge flap smart rotor
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Fig.9 Comparison between simulation and static test of smart
rotor driving performance
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Design for the Driving Arm of Trailing Edge Flap Smart Rotor

Gao Le*, Hu Heping, Song Bin, Meng Wei
Science and Technology on Rotorcraft Aeromechanics Laboratory, China Helicopter Research and Development
Institute, Jingdezhen 333001, China

Abstract: In order to improve trailing edge flap rotor’ s vibration reduction effect, two models were established to
study driving arm which is the key parameter of smart rotor driving mechanism. On the one hand, a electromechanical
coupling and multibody system FEM model of the driving mechanism was developed, which was based on
co-simulation using CFD, CAMRADII and ABAQUS. On the other hand, a more simplified geometric model was
built, which was based on analyzing the deformation contrast of trailing edge flap. Finally a simple smart rotor driving
performance static test was conducted to confirm the model, the result of driving performance static test indicates that
the FEM model result has better tally with test result. The result of two model contrastive analysis indicates that the
relative error of the max flap deflection angle is not more than 6%.Thus the FEM model and the geometric model built
in the paper can provide effective reference for driving arm parameter selection at the stage of smart rotor detail design
and the stage of preliminary design.
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