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Fig.3 Schematic diagram of multi-unit mechanism expansion
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Fig.5 The deformation process of the deformable wing

mechanism under the unfolding and retracting conditions
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Compliant Polymorphing Wing for Small UAVs[J].

Design and Kinematics Analysis of Modular Large Scale Deformable Wing Mechanism

IU Zitong', TANG Min mingl, TANG Jiachangl, LIU Tao', WANG Xiaopengz, YAO Qishuil
g g

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

Abstract: To enhance the deformable flexibility and stiffness of an aircraft wing and make it more versatile for
multiple tasks, a modular large-scale deformable wing mechanism based on a parallelogram mechanism is proposed.
The mechanism composition, degrees of freedom, and kinematic characteristics are analyzed. First, a new modular
deformable wing mechanism is designed using the parallelogram mechanism. The structure is briefly outlined, the
mechanism’ s degree of freedom is calculated, and its deformation process is analyzed. Next, a kinematic model is
established using the closed-loop vector method, and the kinematic characteristics of components, such as angle, angular
velocity, and angular acceleration, are studied. Finally, the numerical results of the kinematic model are compared
with the simulation data. The comparison shows a strong agreement between the two, confirming the accuracy of the
kinematic model. The proposed deformable wing mechanism demonstrates stable and smooth motion, with continuous
large-scale deformation that offers higher flexibility and reliability.

Keywords: large-scale deformable wing; parallelogram mechanism; modularity; kinematic analysis
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