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Ultrasonic Inspection for Cast Stainless Steel : Depth and Length Sizing of Fatigue
Cracks in Cast Stainless Steel Test Piece
- Depth Sizing Performance by using Crack Tip Diffraction Method -
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Abstract 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). It is
well known that the large attenuation and scattering noise caused by the coarse grain structure
interfere with the detection of the defects in the ultrasonic inspection of cast stainless steel. In the
meantime, "Rules on Fitness-for-Service for Nuclear Power Plants," which was enforced the year
before last, requires to identify the size of defects detected in the ultrasonic inspection.

In this research work, a formerly developed automated ultrasonic inspection system for cast stainless
steel with a large aperture twin crystal transducer for the purpose of ultrasonic inspection of cast
stainless steel applied to some fatigue crack test pieces and verified the possibility and the accuracy
of crack depth sizing. As a result, the depth sizing was possible for the fatigue cracks which have
the depth over 20% through wall thickness. The length sizing was possible for all the fatigue cracks.

Keywords automated ultrasonic inspection, large aperture twin crystal probe, cast stainless

steel, reactor coolant pipe, sizing, fatigue crack
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