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Dynamic Mode Tuning of Ultrasonic Guided Wave Using
an Array Transducer
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Abstract Ultrasonic guided waves have been widely employed for long range inspection of structures such as
plates, rods and pipes. There are numerous modes with different wave velocities, and the appropriate mode
selection is one of key techniques in the application of guided waves. In the present work, phase tuning by an
array transducer was applied to generate ultrasonic guided waves. For this purpose, 8-channel ultrasonic
pulser/receiver and their controller which enables sequential activation of each channels with given time delay
were developed. Eight transducers were fabricated in order to generate guided waves by using an array
transducer. The selective tuning of wave mode can be achieved by changing the interval between elements of

an array transducer.
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Fig. 3 Experimental setup for (a) tuning the mode
of a generated wave, (b) group velocity
measurement and (¢) tuning the mode of a
received wave
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Fig. 4 Demonstration of mode tuned generation. Detected rf waveform generated by using (a) single
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Fig. 5 Mode tuning of generated guided waves by change the time interval. (a) 4¢ = 2.08 ps and (b) 4t
= 417 us. The distance between transmitter and receiver was 100 cm.
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