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Monitoring cracks of metal structure based on grating thin-film sensor

ZHOU Yiming', CUI Ronghong', SONG Yujian’, CHEN Tao',
FAN Xianghong', MA Binlin', ZHANG Tianyu'

1.College of Aeronautic Engineering, Air Force Engineering University, Xi’an 710038, China;
2.Unit 95949 of the Chinese People’s Liberation Army, Cangzhou 061022, China

Abstract; The hole edge of a metal structure is the most likely crack position in an aircraft structure. The quantita-
tive monitoring of a hole-edge crack is important for structural health monitoring. Therefore, this paper presented a
grating thin-film sensor based on the potentiometric method. Firstly, the anodic oxidation process was used to pre-
pare thin film on 2A12-T4 aluminum alloy matrix to prevent the aluminum alloy matrix from interfering with the mo-
nitoring signal of the sensor. Then the DC superimposed pulsed bias arc ion plating technique was used to prepare
the grating thin-film sensor on the surface of the specimen. The output characteristics of the grating thin-film sensor
are obtained with its finite element model, and the factors affecting the sensitivity of the sensor are analyzed. Final-
ly, the fatigue crack monitoring tests were carried out to verify the quantitative monitoring capability of the grating
thin film sensor. The experimental results show that it is feasible for the grating thin-film sensor to quantitatively mo-

nitor the fatigue crack at the hole edge of an aircraft metal structure.

Keywords: thin-film sensor; aircraft structural health monitoring; crack quantitative monitoring; potentiometric

method ; arc ion plating technology
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