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Development of an Automatic Defect Detection Model for Near Surface
UT of Rotor Shafts
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Synopsis

Turbine rotor shafts used in power plants are subjected to ultrasonic testing (UT), a type of non-destructive testing, to
evaluate their internal quality after manufacturing. We installed an automatic surface UT machine in order to shorten the
lead time of the inspection process and to save manpower. When performing near surface UT of rotor shafts, the inspector
visually checks for defects based on the B-scan image obtained from the machine and the echo height of the A-scan.
However, this process is time-consuming. Therefore, in this paper, we developed a machine learning model to automatically
detect defects in B-scan images to reduce the workload of the inspectors and verified its prediction accuracy using 20
actual rotor shafts. The detection failure rate for defects with an echo height of 40 % or greater was 0 %, and the over-
detection rate was just 24 %. This suggests that the proposed model is operational in practice.
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