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Abstract

Through COMSOL finite element simulation software, this paper establishes a time-domain simu-
lation model of a one-dimensional linear EMAT transducer with a single straight wire as an inde-
pendent array element, simulates the whole process of the ultrasonic wave from generation to
propagation, analyzes the characteristics of different kinds of ultrasonic waves, and provides help
for the subsequent transducer design.
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Figure 1. Schematic diagram of EMAT transducer
1. EMAT #aE=t B E

BT =
' AE
Figure 2. Schematic diagram of EMAT energy

exchange principle of Lorentz force mechanism
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Table 1. Simulation model parameters
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Figure 3. Simulation model of linear EMAT array
transducer
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Figure 4. Grid division results
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Figure 5. Cloud diagram of ultrasonic radiation sound field at different times
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