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Study on Ultrasonic Testing Conditions for an Axial Flaw in a Taper of Pipe Elbow
on Weld Piping (III) - The phased array probe specifications -
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Abstract Casting stainless steel used for the primary coolant pipe of a pressurized water

reactor (PWR) has large ultrasonic scattering attenuation and deflection due to material columnar
structure, so it is difficult to perform an ultrasonic testing from the outer surface of the pipe.
INSS has developed a large twin crystal probe and an automatic ultrasonic testing system, which
has been applied to actual plants. However, it is difficult this probe to detect axial defects on the
inner surface of the tapers of the elbow pipes that the placement of the probes is restricted.
Therefore, the dimensions and arrangement of the elements of the phased array probe
corresponding to the skew scanning for this axial defect with angle incident from the accessible
position are determined by the ultrasonic testing simulation. As a result, it was found that
the probes with 32 rows in the front-rear direction and 8 rows in the left-right direction can
detect fatigue cracks with reflected waves that are about three times higher than the existing
probes (16 rows x 4 rows). We evaluated the possibility of detecting a fatigue crack of 14 mm
that corresponds to a wave length of ultrasonic waves used for the probe.

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