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Influence of Crystal Structure on Ultrasonic Incident Angle and Defect Detection Sensitivity

for Ultrasonic Inspection of Cast Stainless Steel
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Abstract It is well known that ultrasonic waves are strongly influenced by macro structure in cast
stainless steel, which is used for the primary pipe or other components in pressurized water reactors
(PWRs). In this work, ultrasonic refracted angles and defect detection sensitivities were investigated by
changing incident angles in cast stainless steel in order to clarify the transmission of ultrasonic in cast
stainless steel and to contribute to the transducer design. As a result, it has become clear that a refracted
angle in cast stainless steel shifts to the direction of 45 degrees from the direction of dendric structures in
the maximum 11.8 degrees and that the sensitivity of an inner surface breaking crack increases if the
incident angle is smaller. However, in the case of the field ultrasonic inspection of welds, it is clear that if
the incident angle is small, the discrimination of the defect becomes difficult, since the false signal becomes

large as well as the detection signal sensitivity.
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