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Quantitative Evaluation Defects in Rod Workpieces Based on Acoustic
Field Characteristics and C-Scan Images
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Abstract:  Flaw sizing is the focus of research in the field of non-destructive testing. The diffusion of ultrasonic
waves causes edge blurring of C-scan images, which affects the accuracy of flaw sizing. A defects quantitative evaluation
method for rod workpieces is proposed based on acoustic field characteristics and C-scan images. Based on the multi-Gauss-
ian beam model, according to the propagation law of the ultrasonic wave at a curved interface, the acoustic field distribution
of the spherical focusing probe under the curved surface condition is deduced, and the acoustic field characteristic values of
the target plane where the defect is located are extracted. Nylon rod samples with flat-bottomed holes of different depths
and diameters are scanned by ultrasonic C-scan system, and the characteristic values of the C-scan images are extracted. A
dataset is created and a random forest regression model is trained. The test set is processed by the trained model, and the pre-
dicted results are closer to the standard values compared with the quantitative results of the 6 dB drop method. The quantita-
tive error for the 1.5 mm flat-bottomed hole is 19.33%, a 27.34 percentage points reduction compared to the 6 dB drop meth-
od. The quantitative evaluation is performed on nylon rod with natural defects, the results show that the model can effective-
ly predict the size information of natural defects in nylon rods.
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