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Keywords:

structures based on ultrasonic Computed Tomography (CT) images is proposed. A novel ultrasonic transducer with
magnetic absorption and excellent electromagnetic shielding function is developed and a method of extracting the initial
arrival of transmitted waves by using Akaike Information Criterion (AIC) is presented. Based on forward numerical model
established in this study and inversion analysis, the imaging accuracy of three different solving algorithms, namely, Back
Projection Technique (BPT), Algebraic Reconstruction Technique (ART), and Simultaneous Iterative Reconstruction
Technique (SIRT), is investigated in-depth. A “two-stage” imaging method using the final value of the BPT algorithm
as the iterative initial value of the SIRT algorithm is proposed, and the accuracy of the proposed imaging algorithm under
different excitation frequencies is studied experimentally. The results show that the AIC method can accurately extract the
initial arrival of the transmitted wave with an accuracy of us, the BPT algorithm results can be used as the method to solve
the initial value of SIRT, and the highest imaging accuracy can be obtained by using an excitation frequency of 25 kHz.

steel-concrete composite structure ; interfacial damage detection; interface debonding; ultrasound CT imaging; simultaneous

iterative reconstruction technique (SIRT) algorithm; ultrasonic transducer; imaging accuracy
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Fig.1 Schematic diagram of ultrasonic CT imaging
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Fig. 2 Flow chart of ultrasonic CT imaging inversion
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