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Fig.1 Main morphing aircraft programs at domestic and overseas
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Table 1 Effects of in-plane geometric wing parameters on aircraft performance
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Table 2 Effects of out-of-plane geometric wing parameters on aircraft performance (728
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Fig.5 Design schemes of variable span wing
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Table 3 Comparison table of typical variable span wing design schemes
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Fig.6 Variable chord wing design schemes
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Table 6 Comparison table of typical torsional deformation mechanism wing design schemes
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Fig.11 Camber morphing wing design schemes by mechanical mechanism
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Table 7 Comparison table of typical camber morphing wing design schemes
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Fig.14 Morphing aircrafts based on piezoelectric actuators
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Research Progress and Prospect of Morphing Aircraft Structural Design

HUANG Ke', LIU Quan’, LI Yirui', SHEN Xing’, WANG Chen’, ZHANG Jiaying'
(1. School of Aeronautic Science and Engineering, Beihang University, Beijing 100191, China;

2. College of Aerospace Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

[ABSTRACT]

With the advancement of smart materials and advanced manufacturing processes, bio-inspired morphing

aircraft have progressively overcome the limitations of morphing mechanisms in terms of weight and energy efficiency,
sparking growing research interest among domestic and international aviation industries and academic institutions.
Morphing aircrafts face multiple design challenges during development, including requirements for maintaining smooth
and continuous aerodynamic surfaces, control efficiency, anisotropic load-bearing and deformation stiffness characteristics,
as well as flight controllability. This paper comprehensively reviewed the structural design and key technologies
for morphing mechanisms in large-scaled aviation platforms and small-scaled UAVs. The synergistic integration of
compliant architectures, intelligent material systems, and advanced fabrication techniques was emphasized to advance the
development and implementation of morphing mechanisms. Key technologies such as mechanical metamaterials, smart
actuators and sensors, flexible skins, and compliant mechanisms were analyzed, along with their main challenges and
unresolved issues, to prospect future development trends in morphing aircraft technology.

Keywords: Morphing aircraft; Smart materials; Smart actuator; Compliant structures; Mechanical metamaterials

(i 2 A)

20264F 55694 55510 - piashiEEEA 139



