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Crack Size Determination Through Neural Network Using Back
Scattered Ultrasonic Signal
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Abstract

The role of quantitative nondestructive evaluation of defects is becoming more important to assure
the reliability and the safety of structure, which can eventually be used for residual life evaluation of
structure on the basis of fracture mechanics approach. Although ultrasonic technique is one of the most
widely used techniques for application of practical field test among the various nondestructive
evaluation technique, there are still some problems to be solved in effective extraction and classification
of ultrasonic signal from their noisy ultrasonic waveforms. Therefore, crack size determination through a
neural network based on the back-propagation algorithm using back-scattered ultrasonic signals is
established in this study. For this purpose, aluminum plate containing vertical or inclined surface
breaking crack with different crack length was used to receive the back-scattered ultrascnic signals by
pulse echo method. Some features extracted from these signals and sizes of cracks were used to train
neural network and the neural network's output of the crack size are compared with the true answer.
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deviation of ultrasonic amplitude by
moving window method
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Fig. 9 Feature extraction of maximum value in
ultrasonic wave amplitude (method A)
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Table 2 Result from trained neural network

(crack angle : 90°~50°%
Real size | Estimated
Angle . error (% )| Cycle
d (mm) |size (mm)
2.0 1.9875 0.6
90° 6,555
3.0 3.1263 4.2
2.0 1.7432 12.8
80° 29,651
3.0 2.9496 1.7
2.0 1.7055 14.7
70° 38,936
3.0 2.9460 1.8
2.0 2.1383 6.9
60° 33,494
3.0 29114 2.9
2.0 1.8413 7.9
50° 3,323
3.0 29132 2.9
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