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Crack Monitoring Sensitivity Analysis of Rosette Eddy Current Sensor
Based on Semi-Analytical Model

JIAO Shengbo ,DING Hua ,HE Yuting ™ ,HOU Bo

(Aeronautics and Astronautics Engineering College ,Air Force Engineering University ,Xi’an 710038 , China)

Abstract ; To monitor the crack damage located at bolt hole of metallic bolted-joint structure,a kind of rosette eddy
current sensor with flexible and planar features was introduced, and the effects of driving frequency and sensor
geometric parameters on crack monitoring sensitivity of sensor were analyzed based on constructed damage
monitoring semi-analytical model. Four-channel rosette eddy current sensor was prepared with flexible printed circuit
board technology ,and fatigue crack monitoring experiment of 2A12 aluminum alloy specimen with center hole was
carried out to verify the fatigue crack monitoring capability of sensor. Analysis results show that optimized driving
frequency exists under difference liftoffs and the optimized damage monitoring sensitivity decreases with the
increasing of liftoff. Damage monitoring sensitivity increases with decreasing of winding thickness and increasing of
distance between driving and sensing winding, while the ratio between driving and sensing winding width has a small
effect on the monitoring sensitivity of the sensor damage. Monitoring experiment result indicates that monitoring
curve changing-point of sensing channels could be served as the indication of crack position except channel 1,and
monitoring curve changing-point of channel 1 is initiation point of accumulated fatigue damage.

Key words: condition-based maintenance ; structure health monitoring; rosette eddy current sensor; monitoring
sensitivity ; semi-analytical model
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