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Single Layer Array of Transmitting and Receiving Spiral Coils for
Magnetostrictive Type Long-Range Ultrasonic Testing
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Abstract Separate and layered transmitting and receiving spiral coil arrays had been used for the optimized
individual applications of magnetostrictive type long-range ultrasonic testing. In this study, it was demonstrated that
when taking advantages of the spiral coils with the leg width reduced to be half of the previous one and of the
empty spaces due to the decrease of leg width, the transmitting and receiving coil array can be arranged to form
a single layer structure allowing more easy use and fabrication. Because of the number of turns of the receiving
coils that is proportional to their leg width, the sensitivity of the single layer coil array was about half that of the
corresponding double layer coil array while it allowed the receiving amplifier to get faster recovery from a
saturation due to the main bang echo. It was also found that the two types of coil arrays have almost the same
performances in the view points of signal-to-noise ratio and directivity control.
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Fig. 1 Single layer array of two-channel transmitting
and receiving spiral coils
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Fig. 2 Experimental setup

Fig. 3 Ring type dual magnetostrictive band
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Fig. 4 Schematic drawing of a subband
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Fig. 5 Photo of single(bottom side) and double
(upper side) layer arrays of two-channel
transmitting and receiving spiral coils
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spiral coil
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