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Ultrasonic Waveguide Sensor for Structural Damage Detection
of LMR Internal Structures
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Abstract

LMR reactor internal structures might undergo structural damages such as creep and ratchetting due to the
high temperature sodium environment. The reactor internal structures should be examined by remote visual
testing in the inservice inspection but it is very difficult to confirm the structural integrity because of the opacity
of sodium. The ultrasonic technique should be applied to the visualization of the internal structures submerged in
sodium. However the ultrasonic technique has a limitation due to the high temperature environment. In this study,
the development of ultrasonic waveguide sensor has been tried for the application of damage detection technique
for reactor internal structures in high temperature sodium environment. The plate wave propagation has been
analyzed for the characterization of design parameters and the stainless steel waveguide sensors are designed and
manufactured. Using the zero-order antisymmetric plate wave, the feasibility of the ultrasonic waveguide sensor

has been confirmed by experiments in air and water.
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