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Abstract
The quality of operation of a modern electric drive is largely determined by the correct choice of the electric motor used, which in 

turn ensures long-term reliable operation of the electric drive and high efficiency of technological and production processes in industry, 
transport, agro-industrial complex, construction and other areas. Linear asynchronous electric motors drive the working bodies 
of the mechanisms directly and quite fully fulfill their drive characteristics, allow eliminating mechanical converters and increase 
performance. This solves the problem of maximum articulation, splicing of a source of mechanical energy - an electric motor and an 
executive technological mechanism. The most rational ways to improve the traction and energy performance of linear asynchronous 
motors is the optimal choice of the inductor winding and the design of the secondary element. The given mathematical model of 
varying complexity of electrical and magnetic circuits allows you to calculate the electromagnetic parameters of the electric motor. 
The characteristic curves of the magnetic field in the air gap in numerical and physical experiments show the acceptable compatibility.
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Introduction.  The electric drive is the main type of 
drive in the production enterprises of the agro-

industrial complex. So, about 60-75% of the electricity 
consumed by the enterprise falls on the electric drive. It 
has become widespread, as it has a number of advantages 
over hydraulic, pneumatic and other types of drive: flexible 
and reliable power supply system; simple and convenient 
automated control, high efficiency [1, 2].

Linear induction motors (LAM) are a rapidly developing 
class of special electrical machines, characterized by an 
extraordinary variety of design schemes and their designs. 
This is due to the fundamental possibility in many cases 
to directly combine a linear drive with a working body that 
performs rectilinear or reciprocating motion in a variety of 
devices (more than 50% of all electric motors are used to 
obtain rectilinear motion) [3, 4].

Linear induction motors (LIM) are electrical machines 
with magnetic circuit asymmetry caused by an open 
magnetic circuit. The asymmetry of the magnetic circuit 
leads to the asymmetry of the currents and magnetic fluxes 
of the inductor and the secondary element, to a decrease in 
traction and efficiency. Improving the traction and energy 
performance of the LIM can be achieved by changing the 
configuration of the magnetic circuit and using various 
schemes for connecting the inductor winding and the way 
it is powered [5-7].

Methods.  Electromagnetic calculations were carried 
out on the basis of electrical and magnetic equivalent 
circuits [8-10]. On Figure 1 presents a computational 
mathematical model that allows you to analyze various 
ways to power the inductor winding. For power supply, 
alternating current (AC) sources with the number of 
phases varying within m = 1, 2, 3, ..., n, symmetrical and 
asymmetrical systems of linear voltages, direct current 
(DC) sources for obtaining the dynamic braking mode, as 
well as both AC and DC sources can be used. currents to 
obtain a creeping speed mode (combined mode) [9-12]. 
By connecting the coils (Figure 1) in an appropriate way, 
it is possible to study the ring and drum windings with 
parallel and series connections of the branches, as well as 
special asymmetric winding circuits that improve the LIM 
performance [13-15].

For each winding coil, an equation can be written based 
on the second Kirchhoff law; in the matrix form of the 
entire winding, it will take the form [13]:
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