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Analysis of Trailing-edge Flap Driving Mechanism Based
on Lumped Parameter Model

ZHANG Shiming. GAO Le, SONG Bin, HU Heping
(Science and Technology on Rotorcraft Aeromechanics Laboratory,
China Helicopter Research and Development Institute, Jingdezhen 333001, China)

Abstract; The rhomb piezoelectric actuator is the key to vibration control and noise reduction of helicopter with
active control flap (ACF) system. Based on the lumped parameter model of rhomb amplification actuator, the equiv-
alent circuit model and simplified model for loading performance computation are developed. The parameter models
of distributed and concentrated compliant amplification mechanism are established, and the effectiveness of model is
verified by ABAQUS software. The influences of the elastic deformation of rhombic frame and piezoelectric stack
with 3 typical configurations on the output displacement and force are analyzed. The reasons for the difference in

performance are revealed. The result of spring loaded performance analysis indicates that the output energy is up to
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maximum when the stiffness of the load equivalent spring is equal to that of the actuator.

Key words: actuator; piezoelectric ceramics; trailing-edge flap; flexible structure; rotor
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