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Fig. 1. Velocity dispersion of the zero-order Lamb

waves in stainless steels plates.
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Fig. 2. Schematic diagram of the ultrasonic comb-

structure transducer.
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Fig. 3. Schematic diagram of the ultrasonic immer-

sion sensor with a strip waveguide.
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Fig. 4. Schematic of the experimental setup.
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Fig. 5. Echoes from the end of the waveguide in air
(x=200ps/div, y=100mV.”div).
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Fig. 6. Echo from a planar target 270 mm away from

the waveguide in water.

(x=200us/div, y=100mV/div)
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Study on the Feasibility of High-Temperature Immersion
Ultrasonic Sensor with a Strip Waveguide

M. S. Choi, J. P. Lee and T. E. Jung
NDT Division, Korea Atomic Energy Research Institute

Abstract Exertion has been made to develop high-temperature (about 250~650°C) immersion ul-
trasonic sensor for the visualization of objects, temperature measurement, dimensional check, or nonde-
structive testing of welds under liquid sodium. In this study, the feasibility of the ultrasonic sensor tak-
ing advantage of a strip waveguide was confirmed by water-experiment. The lowest order of antisym-
metric Lamb wave was used in the frequency range with negligible dispersion. This plate wave was ex-
cited in the stainless steel strip waveguide of 1.0mm thickness and 13mm width by the comb-structure
transducer of 2.3MHz frequency. Its attenuation coefficient was 1.2dB/m in air and 380dB/m in wa-
ter. The signal to noise ratio of 25dB was obtained from a planar reflector 270mm away from the

beam aperture of 13mm X 39mm size.
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