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Introduction. Being nowadays in use, the electromagnetic-acoustic (EMA) trans-

ducers (EMAT) with emitters and receivers in the form of “zigzag” type inductors, gener-
ally, have bidirectional directional diagram. It results in formation of coherent pulse dis-
turbances which are difficult to tune out. Errors in products quality assessment occur, 
especially the ones limited in scales. It is reasonable to eliminate the mentioned factor by 
forming a unidirectional EMAT diagram [1]. 

It is possible to perform formation of a unidirectional directional diagram by se-
quential supply of EMAT inductor cells with high-frequency pulse of current with a tem-
porary shift [2, 3].  

For the purpose of selection of EMAT design specifications optimal correlation and 
temporary excitation responses, the modeling of an acoustic field forming in metal was 
performed. Thereby some of the approaches suggested by Shubaev S.N., Shkarlet U.M. 
and other specialists are used. Results of the modeling are shown on the figure given  
below. 

 

 
 

Fig. 1. EMAT directional diagrams with “zigzag” type inductors: 
(a) – with traditional current supply of all cells of a transducer simultaneously;  

(b) – with current supply of all cells of a transducer sequentially towards the acoustic field 
emission 

 
Findings. Analysis of results achieved during the modeling process made it possible 

to confirm the possibility of a unidirectional acoustic field formation with minimal direc-
tional diagram lobes. At that, the existence of optimal temporary shifts for impulses sup-
plying EMAT inductor cells was determined.  

The possibility of formation of a directional diagram with a narrower opening of the 
latter in regards to EMAT of a traditional type.  

It was shown that utilization of a unidirectional directional diagram allows to elimi-
nate a possibility of coherent disturbances generation almost completely. 

The achieved results are experimentally confirmed. 
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