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Spiral Coil Magnetostrictive Strip Transducers for Long Range
Ultrasonic Testing of Cylindrical Structures
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Abstract In EMAT field, spiral RF coils are much more widely used when compared with solenoid coils. In the
field of the magnetostrictive strip transducers for long range ultrasonic testing of cylindrical structures, however,
solenoid coils has been used. This seems to be attributed to the difficulty in fabricating low frequency (i.e., large
size) spiral coils. In this paper, we describe a method for fabricating spiral coil magnetostrictive strip guided wave
transducers from FFC (flexible flat cable). It is demonstrated through a comparison experiment that the spiral coil
transducer has much superior performance (sensitivity, SNR, and guided wave direction control capability) than the
previous transducer with solenoid coils.
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Fig. 1 Plane view and side view of FFC

Table 1 Conductor dimensions in commercial FFCs

Pitch, P(mm) | 05|08 | 1.0 | 125|127 | 20 | 25 |254

Thickness, 01 0.1 01
¢ (mm) 0.05 0.05 0.05 01
¢ 0.035 0.035 ’

Width, W,

032/ 05(065| 08 | 08 | 0.8 | 0.8 [1.27
(mm)
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Fig. 2 Overlapped 2 channel spiral coils
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Fig. 3 Example of the 2 channel spiral coils
made from FFC (N=19, n=4, m=1)
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Fig. 4 Schematic diagram of pulse—echo
experimental setup for generating and
detecting T(0,1) mode guided waves
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Fig. 5 Guided wave signals by the solenoid coil
transducer. Top, middle, and bottom traces
show those generated to and detected
from both sides, right side, and left side of
the transducer, respectively
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Fig. 6 Guided wave signals by the spiral coil
transducer. Top, middle, and bottom traces
show those generated to and detected
from both sides, right side, and left side of
the transducer, respectively
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