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Abstract: Through intelligent design and control, wing variant technology can adaptively change
important parameters such asthe wing shape, thickness and camber, according to the task and en-
vironment, so that the aircraft can obtain ideal aerodynamic characteristics under different flight
states. Flexible mechanism is the driving device to realize the smooth deformation of flexible skin.
Compared with traditional hydraulic mechanism, it has the advantage of good weight characteris-
tics. In this paper, the compliant deformation wing design from initial airfoil to target airfoil is re-
alized by using the fishbone compliant steel frame and the four-bar linkage. By designing the
"bump” mechanism, the effective decomposition of the driving route is realized, and the internal
contradiction on the driving routes required for the skin retraction at the leading edge tip opening

and the wing deformation control is solved. The maximum error between the deformed airfoil and
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the target airfoil does not exceed 4 mm, and the maximum stress of the structure during the de-

formation process is less than the allowable stress of the material. Compared with the traditional

deformed wing design scheme driven by pure hydraulic mechanism, the wing structure based on

compliance mechanism reduces weight by 14.1%.

Key words: Airfoil variants; Compliant mechanism; Target airfoil; Fishbone steel frame; De-

formation error
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Fig. 1 Initial airfoil and target airfoil
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Fig. 2 There views of the deformable wing
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Fig. 8 Deformation process of deformable wing
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Fig. 9 Stress nephogram of deformable wing
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Fig. 10 Comparison of deformable wing and target airfoil
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