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ABSTRACT 

This paper analyzes data on methods for calculating the mechanical 

characteristics of asynchronous machines. 
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Introduction 

Basic requirements when starting an induction motor. Starting the engine 

should be as easy as possible and without accessories, the starting torque should be 

large enough and the starting current should be as small as possible. 

The following methods are used in practice when starting three-phase 

asynchronous motors. Connect the stator windings directly to the mains, supply a 

reduced voltage to the stator winding and start by connecting a rheostat to the rotor 

winding (the latter in phase rotor motors). 

The following methods are used in practice when starting three-phase 

asynchronous motors. Connect the stator windings directly to the mains, supply a 

reduced voltage to the stator winding and start by connecting a rheostat to the rotor 

winding (the latter in phase rotor motors). 

Launch directly by connecting to the network. Small and medium power short-

circuited rotor asynchronous motors are started in this way. In this case, the stator 

winding of the motor is connected to the mains with sufficient power by means of a 

magnetic starter or a simple connector, and its speed increases according to the 

natural mechanical characteristics. 

Launch directly by connecting to the network. Small and medium power short-

circuited rotor asynchronous motors are started in this way. In this case, the stator 

winding of the motor is connected to the mains with sufficient power by means of a 

magnetic starter or a simple connector, and its speed increases according to the 

natural mechanical characteristics. 
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Even if the starting current I is much larger , it will not be dangerous for the 

engine, because the start-up will take place in a short time. 

current is 5-7 times greater than the rated current and the starting torque is not 

very large. 

Materials and methods 

Repair technology of asynchronous motors. 

Operation and storage of the machine, the insulation of the package is gradually 

eroded as a result of heat, mechanical effects during vibration, centrifugal and 

electrodynamic forces, the effects of moisture and aggressive environments. An 

insignificant change in the structural and chemical composition of the insulation is 

called wear, and the process of deterioration of the insulation composition during 

wear is called deterioration. 

In asynchronous motors , the stator often fails. This is the cause of 85-95% 

machine failure. The reason for the failure of the winding is the short circuit of the 

coil. Under the influence of vibration, the lacquer gradually begins to erode, the 

conductors in close proximity to each other erode the wet insulation, and the coils 

touching each other form a short-circuit contour. 

The resistance of the short-circuited circuit is not large, so the current rises to a 

certain value and heats the coil, causing the insulation to darken. Often the exit points 

of the package fail. They are not usually tightened tightly and therefore bend and 

move frequently under the influence of vibration. The exit points insulation should 

be elastic enough. 

three-phase asynchronous motor phase s dampers. 

A three-phase asynchronous electric motor generates rated power at its rated 

shaft at a nominal rotational frequency only if all three of its coils are properly 

connected. When the windings of a three-phase motor are properly connected in the 

star mode, the beginning of all windings is connected to the mains S1, S2 and SZ, 

and the end S4, S5 and S6 to the common zero point. incorrect, for example, if the 

end is connected to the mains and the head to the zero point, the motor will not run 

normally. 

Natural mechanical characteristics of an induction motor and static 

characteristics of a working machine. Asynchronous motors (AD) are devices that 

convert electrical energy into mechanical energy. It is widely used in all sectors of 

industry, agriculture and the national economy due to its simplicity of construction, 

low cost, reliability in operation. AD generators like any electric machine 

in mode . Overall AD operation in generator mode 
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not economically and technically feasible, but in recent years 

scientific research, as a generator of asynchronous machines 

a number of advantages. At present, asynchronous machines are mainly used as 

three-phase motors. 

Discussion 

Asynchronous motors frequency frequency adjustment 

Academician M. P. Kostenko was the first to establish the theory of frequency 

control. The theory of frequency control of asynchronous motors in Uzbekistan was 

developed by academician MZ Homudkhonov . The essence of the principle is to 

control the power P em = M em • w and its components in speed control. Let us dwell 

on one of them: the law of voltage control must also be formed when the frequency 

is given. This principle is easy to implement , based on the ratio uw 0 = 2p f 1 / p , 

where: f 1 is the frequency of the supply source supplying the stator. Therefore, when 

changing the stator current frequency, the rotor rotation speed can be adjusted 

smoothly over a wide range. This method of speed adjustment is mainly 

characterized by sliding losses D P = P P S. These wastes also vary over a large range 

of frequency variations. Reliable and economical static converters have now been 

developed to adjust the speed of AC motors. 

Laws of optimal control of frequency converter-asynchronous motor ( C 

hO '- AD ) systems. The main output coordinate of a strong drive is the 

electromagnetic moment. In frequency control, its value depends on the frequency 

and voltage of the alternating current supplied to the stator. Therefore, the presence 

of two unrelated control channels allows for optimal control in the ChO ' - AD system. 

The existence of two unconnected control channels of this law allows for optimal 

control in the ChO ' - AD system. This law was created by M. P. Kostenko and is 

based on the following. Suppose that when adjusting the driving speed, the load 

capacity of the engine l m = M k • M -1 
is kept constant. In this case, the following 

approximate equation can be written without taking into account the active voltage 

drop in the stator winding: 
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absolute or relative units represents a mathematical expression of the optimal 

law of frequency control when l m = const. by controlling the engine according to 

the expression , the power factor and the absolute slip of the drive can be maintained 

unchanged. His FIK, on the other hand, does not depend on a change in speed . This 

is where the optimality criterion of frequency control finds its expression. 

When the loading moment does not change : 

g = a or U / f = const. 

When power P = const constant : 

 

Often the load depends on the speed or m = a n . The equation looks like this: 

 

In particular, in the "fan" load g = a 2 . 

The mechanical characteristics of the drive, which theoretically keep the engine 

overload constant at all given loads, are shown in the figure. As can be seen from the 

dotted lines in the graphs , calculating the voltage according to the formula does not 

maintain the motor overload (especially when there is a constant static resistance 

torque). 

seen from the dotted lines in the graphs , calculating the voltage according to 

the formula does not maintain the motor overload (especially when there is a constant 

static resistance torque). The optimal law that compensates for the voltage drop in 

the stator at constant overload in frequency control is as follows : 

  
The mechanical characteristics calculated by this formula are shown by the 

continuous lines. 

Conclusion 

In addition to the optimal laws of frequency control, other laws also apply when 

the overload is constant ( constant magnetic flux of the machine, low loss, etc.). In 

this case, the asynchronous drive has the following features. 

1. The stator rotor currents and current (excluding waste in steel) remain 

constant. Therefore, when changing, the mechanical characteristics shift parallel to 

the vertical. 
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2. When operating at maximum current, the motor will have a greater stiffness 

and greater critical torque than the natural characteristic in the working part of the 

mechanical characteristic. 

becomes overvalued , which leads to an increase in losses and the non-

optimality of this control law at a changing moment. Generating a torque 

proportional to the product of the current in the rotor required to be driven at 

minimum waste, when the variable and constant losses associated with the excitation 

of the machine are equal is done. Such management ensures that the drive is FIC 

optimal and that losses are kept to a minimum . 

Frequency converters often have a description of the current source rather than 

a description of the voltage sources . In such a system, the current consumed by the 

converter is determined only by the control signal and does not depend on the 

operating mode and parameters of the motor . In closed systems with frequency 

control, the speed adjustment range is expanded to 50: 1. Asynchronous drives 

operating on the principles of frequency-current and vector control have the ability 

to expand the speed adjustment range to 1000: 1. 
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