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Calculation of coil impedance and matching capacitance for EMAT

Hao Kuansheng, Huang Songling, Zhao Wei, Wang Shen
(State Key Lab of Power Systems, Department of Electrical Engineering, Tsinghua University, Beijing 100084 )
Abstract

To improve the transduction efficiency and the signal noise rate (SNR) of an electromagnetic acoustic transducer
(EMAT), the EMAT coil impedance matching was studied. In consideration of the fact that the attributes of the mea-
sured piece, the lift-off of the coil, the skin effect and the proximity effect of the coil under high-frequency excitation are
all the influence factors to the coil impedance and the distributed capacitance, the finite element method was used to cal-
culate the impedance and the distributed capacitance of the coil based on the equivalent circuit and the electromagnetic
field model of the EMAT coil, and then the maiching capacitance was computed. The experimental resulis verify the cor-
rectness and the validity of the presented method. The calculation and expeimental results show that the resistance be-
comes smaller with the lift-off, the inductance and the distrbuted capacitance become larger with the lifi-off, and the
variation laws are exponential .

Key words: electromagnetic acoustic transducer (EMAT), coil impedance, matching capacitance, finite element
method, lift-off
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