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Identification of fatigue cracks in aluminum alloy plates based on

nonlinear ultrasonic modulation spectrum
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(1. School of Material Science and Engineering, Harbin University of Science and Technology, Harbin 150040, China;

2. School of Measurement-Control Technology and Communications Engineering,

Harbin University of Science and Technology, Harbin 150040, China)

Abstract: The identification of fatigue cracks in the aviation aluminum alloy plates based on nonlinear ultrasonic

modulation spectrum method was studied. Taking two different frequencies nonlinear Lamb wave as actuators,

comparative experiments on two types of 2024-T351 aluminum alloy plate samples, with and without fatigue crack, were

performed by using ultrasonic transducer, waveform generator and non-contact laser vibration meter and so on. The

ultrasonic response signals during propagation were analyzed by the time domain, frequency domain and time-frequency

domain methods, respectively. The results show that the acoustic characteristic of the modulation frequency components

and the third harmonics can be used to indicate the presence of fatigue cracks in 2024-T351 aluminum alloy plates. By

scanning the cracked plate, a relationship between the modulation frequency peak magnitude and scanning displacement

was established, and according to this relationship the fatigue cracks can be located approximately, the crack contour can

be obtained, which will provide more technical support for identification fatigue cracks in aviation aluminum alloy plate.
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