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Development of Ultrasonic Inspection Techniques for Cast Stainless Steel
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Abstract Cast stainless steel is widely used for the reactor coolant piping in pressurized water
reactors (PWRs). Its complex crystal structure hinders accurate ultrasonic inspection. This is
because the large attenuation and scattering noise due to the coarse grain structure interfere with
defect detection, and the sound wave velocity variations and beam skewing resulting from the
anisotropic crystal structure make the determination of defect locations inaccurate. In this study, a
large twin crystal transducer with a local water immersing attachment was developed in order to
enhance the defect detectability for cast stainless steel. The ability to detect defects was improved by
combining the transducer with an automatic driving unit to display the inspection data. This
ultrasonic inspection technique was applied to weld specimens of the same scale as actual PWR main
coolant pipe, and was compared with other manufacturers' devices. The results demonstrated that the

defect detection performance of this technique was the superior.
Keywords Cast stailess steel, PWR, main coolant pipe, weldment, ultrasonic inspection, twin crystal

transducer, local water immersion.
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