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Kinematics and Dynamics Analysis of Plane-Folded Deformed Wing Mechanism

HU Meijuan', WANG Xiaopeng’, TANG Jiachang', YAO Qishui'

(1. College of Mechanical Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China;
2. China Academy of Launch Vehicle Technology, Beijing 100076, China )

Abstract: The plane-folded deformed wing mechanism is a deformed wing mechanism that can accommodate
both high and low speed conditions, which can realize the variation of wing chord, swept-back angle and wing area.
The kinematic modeling of the unit mechanism is based on the structural composition of the plane-folded deformed
wing unit mechanism, and the dynamics modeling of the unit mechanism is carried out by using the complex vector
method and the D’ Alembert’ s principle. Matlab software is used to numerically calculate the dynamics model of the
mechanism and plot the variation curves of velocity, acceleration and equilibrium force required by the mechanism.
The numerical calculation results are compared with the Adams simulation results for analysis. The results show that
the dynamics analysis of the unit module of the plane-folded deformed wing mechanism by applying D’ Alembert’s
principle can obtain the kinematic sub-constrained reaction force and equilibrium force of the mechanism in the
deformation case. By comparing the results of theoretical calculation and simulation analysis, the correctness of the
dynamics model of the plane-folded deformed wing mechanism is verified, which can provide theoretical reference for
the in-depth study of the dynamics characteristics of the mechanism.

Keywords: plane-folded deformed wing; kinematics; dynamics; D’ Alembert’s principle
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