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Detection Sensitivity and Sizing Ability of Defects in Cast Stainless Steel
with Newly Developed Automatic Ultrasonic Inspection System
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Abstract It is well known that ultrasonic waves are deeply influenced by macro structure in cast
stainless steel, which is used for the primary pipe or other components 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 ultrasonic wave
velocity variations and beam skewing resulting from the anisotropic crystal structure make the determination
of defect locations inaccurate.

In this research work, a formerly developed automated ultrasonic inspection system for cast stainless steel
including a large aperture twin crystal transducer with a local water immersing holder was applied to a full
sized mock-up test assembly manufactured from cast stainless steel CF-8M in which fatigue cracks and
electron discharge machining slits are introduced. As a result, all defects were clearly detected with an excellent
signal to noise ratio. And it was found that all the defects were able to be depth-sized except for the defects
that were smaller than 10% of the wall thickness. The depth sizing performance for EDM slit was good for
cast stainless steel with 0.77 of correlation coefficient and 2.1mm of RMS error. As to fatigue crack, the depth
sizing performance should be reevaluated. But according to the manufacture record, the depth sizing
performance for fatigue crack was 0.79 of correlation coefficient and 2.3mm of RMS error.

keywords automated ultrasonic inspection, large aperture twin crystal probe, cast stainless steel, reactor coolant
pipe, sizing performance
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