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Abstract: Wing is one of the key components of aircraft. On-line monitoring of wing deformation during flight is helpful to improve the
safety and mission performance of the aircraft. Therefore, a dynamic wing deformation monitoring system based on the fiber Bragg grating
sensor technology is proposed in this article. The relationship between wavelength variation of FBG and wing surface curvature is
analyzed theoretically. The strain compensation is realized by the temperature sensor, and the serialization of discrete curvature is
realized by cubic spline interpolation. Then, the deformation reconstruction algorithm based on continuous curvature is used to measure
the wing deformation. 36 FBG strain sensors and 4 FBG temperature sensors are set on the wing surfaces of the CA42 aircraft. The
ground static test results indicate that the measuring error of wing-tip deflection is 2. 5% . Finally, a flight test is carried out for the wing
dynamic deformation measurement system. The strain, temperature and deformation data of the wing surface are recorded completely
during the test process. The flight test results show that the wing tip deflection caused by the wing deformation is directly proportional to
the vertical acceleration of the wing, and the coefficients are 86. 33 mm/g (left wing) and 80. 04 mm/g (right wing) , respectively. The
maximum deflection of the wing tip is 250 mm, which occurs when the normal overload is 2. 25 g. In addition, the smaller the radius of
the aircraft maneuvering, the more the wing deforms. The dynamic wing deformation monitoring system shows good engineering
adaptability.
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Table 1 Tip deflection measurements on the left and right wings
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Hifii/ kg
el A et el 2l el Ze el
10 4.8 5.0 4.7 5.0 0.1 0.0 2.1 0
20 6.7 7.0 6.8 7.0 0.1 0.0 1.5 0
30 8.7 9.0 8.5 9.2 0.2 0.2 2.3 2.2
40 16. 1 16.5 15.8 16.6 0.3 0.1 1.9 0.6
50 24 24.0 23.6 24.2 0.4 0.2 1.7 0.8
60 32 32.0 32.3 31.8 0.3 0.2 0.9 0.6
70 38.1 38.5 37.2 38.3 0.9 0.2 2.4 0.5
80 43.4 43.0 4.5 42.9 0.9 0.1 2.1 0.2
90 49.5 49.0 49.9 48.1 0.4 0.9 0.8 1.8
100 56.9 60. 4 55.5 59.0 1.4 1.4 2.5 2.4
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