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Study on Ultrasonic Testing Conditions for an Axial Flaw
in a Taper of an Elbow on Weld Piping
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Abstract Ultrasonic testing has been thought to be difficult to apply to cast stainless steel
which is used for reactor coolant pipes or other components in pressurized water reactors (PWRs),
because of the large scattering and attenuation of ultrasonic waves caused by the material crystal
structure. Therefore, an automatic ultrasonic testing system using a twin crystal transducer was
developed in INSS. However, axial flaws in a surface directly under the slant of elbows cannot
be scanned head on with this probe. Therefore, the possibility of detecting axial flaws in this
impossible-to-scan zone on weld piping is studied in the case that ultrasonic waves are incident
at an angle to the surface with the flaws with a phased array technique. An ultrasonic testing
simulation and some experiments with cast stainless steel were carried out. The experiments
did not provide received signals that could be judged as an echo from flaws. However, in the
ultrasonic testing simulation, analysis results that could be judged as an echo from flaws were
got. In addition, it was found that the echo from the uneven flaw surface had a larger amplitude
than the echo from the flat flaw surface. From this, the possibility was found that ultrasonic
waves could be obliquely incident on an axial flaw surface in the impossible-to-scan zone and the
flaw could be tested, and there was a possibility that the flaw could be detected by scattered
waves from an uneven flaw surface such as a fatigue crack in cast stainless steel.

Keywords ultrasonic testing, cast stainless steel, phased array, inaccessible zone, ultrasonic testing
simulation
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