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Abstract. Investigation of acoustic fields of transducers is the important stage of development of 
techniques and means of ultrasonic testing. Appearance of grating lobes in the acoustic field of phased 
array is possible, thus leading to misinterpretation of testing results. The paper proposes the model of an 
electromagnetic acoustic (EMA) transducer represented as a linear array of unidirectional conductors 
with current. The influence of the design features and excitation parameters of this transducer on 
formation of grating lobes is investigated. It is shown that the amplitude of grating lobes is mainly 
determined by the gap between the inductor and the testing object, the operating frequency of the 
transducer, pulse character of excitation and the aperture, number and parameters of unit elements of the 
inductor. The necessity of searching for a compromise between achieving the required sensitivity and 
the absence of grating lobes is stated. The obtained results can be applied when developing the design of 
EMA transducers with optimization of the gap, aperture, number and parameters of the inductor 
elements to achieve the required directional pattern. 
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1. Introduction 
A strong interest of the scientific and industrial society to application of phased antenna arrays at 

the advanced stage of development of ultrasonic diagnostics and non-destructive testing is provided by 
doubtless advantages of multiple element transducers, in particular, possibilities of focusing, angular 
scanning and investigations of hardly accessible areas of the testing object [1-3]. Piezoelectric 
transducers [3-4] got a wide application as phased arrays in ultrasonic diagnostics and non-destructive 
testing. There is information on application of contactless electromagnetic acoustic transducers 
(EMATs) as phased arrays within the waveguide pipe testing [5-7]. The EMAT is represented as the 
linear array of unidirectional conductors or meander conductors with current can also be related to 
phased (in-phase or anti-phase) arrays [8-13].  

The development of nondestructive testing methods by using noncontact electromagnetic–
acoustic transducers is determined by a number of substantial performance advantages, in particular [13-
16]:  
- the possibility of testing through the air gap without coupling fluids, including high temperatures 
conditions;  
- the absence of wear for EMA transducers;  
- the independence of testing results on deviations of transducers relative to the surface of the object and 
the presence of corrosion, oxide scale, paint, and contaminations on the surface of the object;  
- the possibility of excitation and receiving any type of waves, including transverse ones with horizontal 
polarization which can not be excited and received by means of the contact process.  

The main limitation of this equipment is the relatively small value for coefficients of energy 
transformation for electric oscillations into the acoustic energy and for coefficients of inverse 
transformation. 
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