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Fig.1 Optimization flow of flexible trailing edge design
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Fig.5 Schematic diagram of variant trailing edge wing structure
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Fig.7 Schematic diagram of two-dimensional element structure
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Fig.8 Influence of rod diameter on elasticity modulus of structure
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Fig.9 Influence of connection chamfer R, on Poisson’s ratio
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Fig.10 Influence of concave length L, on Poisson’s ratio
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Fig.15 Physical experiment of variable trailing edge wing
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Design Techniques for Flexible Trailing Edges of Mechanical Metamaterials

Xiong Jiyuan, Dai Ning, Ye Shiwei, Guo Pei, Cheng Jibin

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China

Abstract: The trailing edge variable camber wing has significant advantages in improving the aerodynamic performance
of aircraft. Using smooth and continuous flexible deformation can obtain better aerodynamic performance. In this paper,
a flexible variable trailing edge structure based on mechanical metamaterial is proposed. NACA4418 airfoil is taken as
the basic airfoil to analyze the changes of aerodynamic performance before and after wing deformation. Through the
layout and combination of mechanical metamaterial elements with two different structures, the distributed design of the
reverse structure driven by the deformation of the flexible wing is carried out. The real object of the metamaterial
element wing is manufactured and assembled based on the additive manufacturing technology. The experimental results
show that the wing sample structure designed by this method is light, the deformation response speed is fast, and the
flexible trailing edge deflection of 22.4° can be achieved within 1s. The overall structure is easy to manufacture and
assemble, and the flexible camber of the trailing edge of the wing can be effectively achieved.

Key Words: mechanical metamaterial; morphing wings; structural design; flexible trailing edges
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