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Design and Simulation Analysis of Miniature Folding Wing

HUANG Penghui, LIU Chaofeng® ,CHEN Jie, GU Xuewei,SU Yang

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract:In order to reduce the lateral size of micro UAV and deploy more unmanned aerial vehicles ( UAVs) in

effective space, a folding wing mechanism for micro UAV was studied. The folding wing mechanism was designed based

on crank slider mechanism. The three-dimensional model of folding wing mechanism was established by SolidWorks

software. The kinematics of folding wing mechanism was analyzed by ADAMS. The driving force was modeled by using

the tension spring as the driving force. The kinematic analysis of the folding wing mechanism was carried out by taking

unfolding time and unfolding contact force as evaluation indexes. The experimental data under the action of a particular

tension spring were analyzed. The experimental results show that the folding wing can be effectively expanded under the

action of tension spring, and the expansion time is 0.2 s, and the expansion performance is stable. The folding wing can

be used to reduce the storage space of the micro air vehicle and protect the wing and other components.

Keywords : UAV ( Unmanned Aerial Vehicle) ;folding wing;unfolding contact force ; ADAMS ; SolidWorks
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Figure 1 Schematic diagram of folding wing parts
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Figure 2 Modeling flow chart
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Figure 3  Three states of folding wing
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Table 1  Experimental data
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Figure 4 Curve of spring deformation
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Figure 5 Angular velocity curve of folding frame
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Figure 6 Curve of spring force
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Figure 7 Contact force curve of folding wing
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