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Research of Non-Contact Air Coupled Ultrasonic Crack

Detection Testing and Imaging
CHANG Jun-jie'* , WEI Qiang', LU Chao'
(1. Key Laboratory of Nondestructive Testing, Ministry of Education, Nanchang Hangkong
University, Nanchang 330063, China; 2. Japan Probe Co. , Ltd. , Yokohama 2320033, Japan)

Abstract: This paper mainly discusses the method of non-destructive detection technology by non-

contact air-coupled ultrasonic based on the lamb wave detection mode. Firstly, the basic principle and

several test methods of the air-coupled ultrasonic detection were described. Then, the relationship between

the transmittivity when ultrasonic penetrating steel plate in the air and the product of frequency and the

thickness of steel plate, and the relationship between the critical angle and thickness of steel plate were

analyzed by theoretical calculation. The theoretical and experimental comparison of the steel plate crack

detection as a case has carried on, and both fitted very well. Finally, the experiment of crack detection was

carried on steel plate, and the cracks were imaged.

and simulated by finite integration theory. The

experimental results agreed well with that of simulation by finite element analysis.

Key words: air-coupled ultrasonics; lamb wave; transmittance; damage imaging.
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