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Fig.1 Structure and sensing mechanism of curvature sensor
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Fig.2 Fabrication mothed of curvature sensor
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Fig.3 Images of curvature sensor
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Fig.5 Raman spectra of GO membrane
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Flexible Wireless Curvature Sensor for Aircraft Structure Monitoring

Wu Chenggen', Zhang Jichao®, Wang Yongqing®, Han Lei’
1. Key Laboratory of MEMS of the Ministry of Education, Southeast University, Nanjing 210096, China

2. Aviation Key Laboratory of Science and Technology on Aero Electromechanical System Integration, Nanjing
211102, China

Abstract: Curvature sensor has a significant effect to provide structure curvature of aircraft. It is important to build the
load equation of key parts and improve the accuracy of load prediction. Curvature sensor plays a considerable role to
the active control of flexible structures and health monitoring of aircraft structures. Aiming at the bottleneck that
traditional wired hard-substrate sensors are difficult to apply in the active control of flexible structures. This paper has
combined two-dimensional material and LC wire-less sensing technology to propose a flexible wireless curvature
sensor which could accurately obtain the feedback information of active control signals of flexible structures. Porous
graphene oxide is employed as the dielectric layer of LC resonator to obtain high curvature sensitivity. Silver LC
resonator is screen printed on the surface of graphene oxide dielectric layer, and polyimide(Pl)/ Polydimethylsiloxane
(PDMS) layer is used as flexible substrate. Surface morphology characterization and performance test are carried out.
The results show that the curvature sensor realizes passive wireless detection, the sensitivity reaches 1.55MHz/mm,
and the repeatability error is less than 0.54%. It verifies the feasibility of developing wireless curvature sensor using
innovative two-dimensional materials, which provides a research basis for improving the accuracy and reliability of
active control components of flexible structures in high-speed aircraft.
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