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Fabrication of Phased Amay EMAT and Its Characteristics
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Abstract EMAT has been applied in various fields for flaw detection and material characterization because it has
noncontact property in wave generation and a good mode selectivity. Unfortunately, however, EMAT shows low
signal to noise ratio relative to commercial contact transducer because of low energy conversion efficiency. If the
phase matching through the control of time delay between each coil consisting of the array EMAT is
accomplished, it is expected that it will be a solution for the improvement of low signal to noise ratio. In this
experiment, the phased array EMATs which consists of 3 or 4 meander coils and one big magnet were fabricated
for surface and vertical shear wave generation. Effect of phased delay control on signal directivity and amplitude
enhancement was verified. A slit with the depth of 0.5 mm and a side-drill hole of 0.5 mm diameter were clearly
detected by fabricated phased array EMATS, respectively.
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Fig. 1 Phased array EMAT consisting of 3
meander Coils
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(b} Arrangement of coil and magnet

Fig. 2 Structure of phased array EMAT
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Fig. 3 Propagation direction of ultrasonic wave
generated by a phased array EMAT
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Fig. 4 Detection of surface wave excited by each
element
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Fig. 5 Effect of phase delay on signal enhancement
in forward direction
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Fig. 6 Effect of phase delay on signal reduction in
backward direction
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Fig. 7 Amplitude enhancement due to the

superposition of waves excited by each
element
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Fig. 8 Directivity pattern of one EMAT element
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Fig. 9 SV wave excited by phase amay EMAT.
(Main beam direction : 45°)
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Fig. 11 Change of main beam direction by the
change of exciting frequency
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Fig. 12 Detection of surface flaw using a phased
array EMAT
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Fig. 13 Detection of side-drit hole of 05 mm
diameter by using the phased array
EMATs; (a) Flaw signal measured with two
transducers in upper surface, (b) Flaw
signal measured with two transducers in
opposite surface
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