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Fig.l Overall conceptual image of a shear-variable sweep wing
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Fig.2 Schematic diagram of the wing structure
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Fig.3 Schematic diagram of wing deflection
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Fig.5 Model of shear sweep wing and process of skin deformation
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Fig.6 Schematic diagram of locally variable parallelogram

dimensions(Unit:mm)
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Fig.7 Simulation analysis of rubber skin shear

deformation(Unit: mm)
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configuration
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Table 2 Fiber and matrix material performance parameters
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Fig.11 Numerical analysis of shear deformation of

unidirectional fiber composite skin(Unit:mm)
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Fig.12 Torque-wing sweep angle curve of rubber skin and

reinforced skin
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Fig.13 Schematic diagram of rubber skin shear deformation
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Fig.14 Torque-wing sweep angle curve of rubber skin shear test
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Fig.15 Torque-wing sweep angle curves of experimental and

numerical simulation
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Research on Shear Variable Sweep Wing Structure and Flexible Skin Design

Feng Zheng, Li Hui, Xu Zhiwei

State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of Aeronautics and
Astronautics, Nanjing 210016, China

Abstract: The variable-sweep aircraft can meet the aerodynamic requirements under different flight conditions, but
the skin needs to meet the large deformation and aerodynamic load requirements during the deformation process. In
this paper, based on the variable parallelogram mechanism, a shear variable sweep wing was designed and
manufactured firstly. Then, a composite skin structure based on unidirectional fiber reinforcement is proposed rubber
materials and fiber-reinforced rubber materials were selected as the research objects of flexible skin, and a
constitutive model of skin deformation was established. Numerical simulation analysis and shear deformation
experiments were carried out on the flexible skin. The wing designed and manufactured in this paper can realize the
function of shear-variable sweepback; When the flexible skin is deformed in shear, the experimental results are in
good agreement with the numerical simulation results; The fiber-reinforced rubber flexible skin has better resistance
wrinkle and load-bearing capacity.

Key Words: shear-variable sweep-back wing; flexible skin; constitutive model; numerical simulation; skin shear test
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