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Study on coil-only EMAT method of high temperature metal materials

Cheng Shiwen!, Shi Wenze!, Lu Chao'
(1. Key Laboratory of Nondestructive Testing, Nanchang Hangkong University, Ministry of Education,
Nanchang 330063)
Abstract: In response to the problems of traditional permanent magnet Electromagnetic Acoustic
transducer (Electromagnetic Acoustic Transducer, EMAT) , such as the need to cool the permanent
magnet in order to avoid the loss of residual magnetic induction at Curie temperature, the decrease
of energy transfer efficiency due to the easy adsorption of ferromagnetic particles by the
permanent magnet, the pulsed electromagnet type EMAT is too large to be suitable for narrow area
detection, the problem of signal-to-noise ratio difference caused by the increase of EMAT lift-off.
The theoretical modeling, the analysis of influencing factors and laws, and the experimental
research of coil-only EMAT at high temperature were carried out.Taking coil-only coil EMAT as
an example, the multi-physical field-circuit coupling analysis finite element model of high

temperature aluminum alloy coil-only EMAT testing process is established. The effects of high



temperature on the detection echo are analyzed. The effects of coil wire diameter, coil outer
diameter and resonant inductance capacitance on the detection echo are analyzed, and the
coil-only EMAT and its detection circuit for continuous detection at high temperature are
developed, and the aluminum alloy samples are tested at room temperature to 450°C. The
experimental results show that the coil-only EMAT and its detecting instrument can realize
continuous on-line detection at high temperature of at least 450°C. High temperature will cause
the amplitude of the detection echo to decrease.

Keywords :  Metal material; Electromagnetic Acoustic transducer; Coil-only EMAT; High

temperature detection; Field-circuit coupling analysis
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