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Research on a new electromagnetic acoustic detection technique for
restraining the electromagnetic interference blind zone

Wu Dehui, Huang Chao, Yang Fan, Yang Jiaxin

(School of Aerospace Engineering, Xiamen University, Xiamen 361005, China)

Abstract: For the electromagnetic acoustic testing, the transmitter coil utilizes the strong pulse current that excites the ultrasonic wave. It
will cause the electromagnetic interference on the receiver coil. During the period of electromagnetic interference, the receiver coil is out
of order and needs time to be stable. Thus, there is the electromagnetic interference blind zone. To solve this problem, this study
proposes a new electromagnetic acoustic testing technique to restrain the electromagnetic interference blind zone. In this technique, a
special receiver coil is utilized. On one hand, the distance between two adjacent lines in the coil structure satisfies the acoustic in-phase
matching relationship. On the other hand, the mutual inductance between the receiver coil and the transmitter coil is 0. In this way, it
can be decoupled from the pulse excitation system. This study analyzes the principle of restraining the electromagnetic interference by the
new technique. The theoretical design method of the special receiver coil is illustrated. Finally, by using this technique, the
electromagnetic interference is suppressed by 94. 8% , which proves its effectiveness.
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Fig.1 Schematic diagram of conventional split EMAT
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Fig.3 Diagram of main electromagnetic interference by EMAT
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