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Abstract: The deployment accuracy and stability of components of deployable mechanism for twice
folding wing were influenced by dynamic behavior which includes rigid-flexible coupling phenomenon
in the deploying process. In this paper, in order to determining the stress state of each component
during deploying, the lift coefficient of the wing was obtained through CFD simulation by FLUENT
software and the relationship between the aerodynamic load and time was determined based on the op-
erating principle and structure features of deployable mechanism for twice folding wing. The rigid-
flexible coupling finite element model was developed by HyperMesh software which simulated the
stress and strain of components more effective than rigid model. By imposing aerodynamic load which
was equalized on the wings, the deployable angle date of the middle wing and the maximum stress
contours were obtained through the simulation. The simulation results show that the maximum stress

of the link and the area on hinge joint up to 393 MPa and 189 MPa respectively. The design of deploy-
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able mechanism for twice folding wing meets the requirements, the link and the area on hinge joint

were determined as the hazardous component which offers reference to the FMEA of deployable mech-

anism.

Key words: twice folding wing; aerodynamic load; rigid-flexible coupling; dynamic analysis
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(a)Schematic diagram of deployable mechanism
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(b)Concise machine draft of deployable mechanism
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Fig.1 Structure diagram and mechanism diagram of

deployable mechanism
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Fig. 2 Stress contour of wings
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Tab. 2 Comparison between simulation and formula cal-
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Fig. 3 Modeling process of finite element simulation
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Tab. 3 Basic parameters of materials
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Fig. 5 Angle curve of middle wing
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overall design
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Fig. 6 Principle prototype of deployable mechanism

for folding wing
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Fig. 7 Deployable angle curves of middle wing in

simulation and test
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Fig. 8 Over-position diagram of outer wing
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Fig. 10 Maximum stress contours of wings
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