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ABSTRACT: The work aims to solve the technical problem of rapid detection and quantitative evaluation of corrosion damage
of aircraft skin under coatings. Combined with the actual working conditions, array eddy current testing was selected as the
in-situ nondestructive testing method to study the quantitative evaluation method for corrosion damage characteristics of Al al-
loy. Through the design and testing of prefabricated defect test blocks, the optimal detection frequency for detecting corrosion
damage on the skin of aircraft was determined and the change rules of the array eddy current detection signal were obtained. The
detection sensitivity gradually rose with the detection frequency increased. When the detection frequency exceeded 1.0 MHz,
the voltage at the defect edge became excessively high, leading to distortion and affecting the quantification of defects. Through
normal probability distribution and univariate linear-regression analysis, the quantitative relationship y=1 559.7x+8.264 between

defect depth and detection signals was obtained, and the problem of quantitative evaluation of array eddy current instrument
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impedance display was solved. The array eddy current detection technology can effectively solve the problem in detecting the

damage of the aircraft skin under coatings and has obvious advantages in terms of detection efficiency, signal display and quan-

titative evaluation and the quantitative relationship obtained accords with the actual situation, so it can realize automatic evalua-

tion and has guiding significance for practical application.
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Fig.8 Three-dimensional imaging of array eddy current:
a) the fourth rivet; b) the eighth rivet
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