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Fig.17 Wing panel deformation reconstruction based on four-node shell elements
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Fiber-Optic Structural Health Monitoring Technology in Aviation and
Future Prospects

ZENG lJie', ZHU Linfeng', LI Zhengying’, ZHAO Xin’, WANG Aijun’, LIU Xiao’,
YANG Yong’, JIANG Mingshun’
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. Wuhan University of Technology, Wuhan 430070, China;
3. AVIC Chengdu Caic Electronics Co. Ltd., Chengdu 610091, China;
4. Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China;
5. Beijing Institute of Aerospace Control Devices, Beijing 100094, China;
6. Shandong University, Jinan 250061, China)

[ABSTRACT] With the diversified development of aircraft structural forms, material properties, and mission modes, as
well as increasingly harsh flight environments, higher requirements and new challenges have been posed for structural
health monitoring (SHM) technologies. Fiber-optic sensors, with their unique advantages such as small core diameter,
excellent flexibility, immunity to electromagnetic interference, integration of signal sensing and transmission, and ease of
forming space-division/wavelength-division multiplexing monitoring arrays, have become an ideal choice for real-time
multi-parameter monitoring and safety assessment of aerospace structures. This article briefly outlines common types of
fiber-optic sensors suitable for aviation service environments, optimization configurations of fiber-optic monitoring
networks, and self-healing methods. It comprehensively reviews the background requirements and current development
status of multi-parameter monitoring in onboard environments, multi-physical field inversion, and identification methods
for typical structural damage. On this basis, it summarizes several challenges and prospects faced by fiber-optic structural
health monitoring technology in the aviation field.

Keywords: Aeronautical structures; Fiber-optic sensing; Structural health monitoring; Multi-physics inversion;

Damage identification
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