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The purpose of this study is to establish a computational procedure to support the optimization of an EMAT 
configuration. In this study, computer simulations were performed to obtain the propagation behavior of 
ultrasonic waves generated by an EMAT and the signals received with an EMAT. The simulation results were 
compared with the corresponding experimental results to validate the simulation method. The simulation results 
reasonably matched the corresponding experimental results. 
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Fig. 2  Visualization setup Fig. 3  Different propagation behaviors observed 
from different sides 
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Fig. 4  Shape model for ComWAVE-EM 

(a) Static magnetic analysis 

(b) AC electromagnetic analysis 



 

  

Fig. 6  Comparisons between experiment and FEM simulation (Side B) 

Fig. 5  Comparisons between experiment and FEM simulation (Side A) 
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Fig. 7  Receiving process in ComWAVE Fig. 8  Confirmation of reception directivity 

(b) Experimental procedure 

(a) Illustration of procedure 
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Fig. 9  Reception directivity for longitudinal waves 

(a) Received waveform in experiment (b) Reception directivity in experiment 

(c) Received waveform in simulation (d) Reception directivity in simulation 
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Fig. 10  Reception directivity for shear waves 

(a) Received waveform in experiment (b) Reception directivity in experiment 

(c) Received waveform in simulation (d) Reception directivity in simulation 
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