
UNIT 8 

ФУНКЦИИ, ВЫПОЛНЯЕМЫЕ КОМПОНЕНТАМИ МЕХАНИЗМОВ 

 

Чтение – беглое просмотровое чтение текста 

Task 1 

Прочтите и переведите текст.  

DC motors 

A DC motor is designed to run on DC electric power. Two examples of pure 

DC designs are Michael Faraday's homopolar motor (which is uncommon), and the 

ball bearing motor, which is (so far) a novelty. By far the most common DC motor 

types are the brushed and brushless types, which use internal and external 

commutation respectively to reverse the current in the windings in synchronism 

with rotation. 

Permanent-magnet motors 

A permanent-magnet motor does not have a field winding on the stator 

frame, instead relying on permanent magnets to provide the magnetic field against 

which the rotor field interacts to produce torque. Compensating windings in series 

with the armature may be used on large motors to improve commutation under 

load. Because this field is fixed, it cannot be adjusted for speed control. 

Permanent-magnet fields (stators) are convenient in miniature motors to eliminate 

the power consumption of the field winding. Most larger DC motors are of the 

"dynamo" type, which have stator windings. Historically, permanent magnets 

could not be made to retain high flux if they were disassembled; field windings 

were more practical to obtain the needed amount of flux. However, large 

permanent magnets are costly, as well as dangerous and difficult to assemble; this 

favors wound fields for large machines. 

To minimize overall weight and size, miniature permanent-magnet motors 

may use high energy magnets made with neodymium or other strategic elements; 

most such are neodymium-iron-boron alloy. With their higher flux density, electric 

machines with high-energy permanent magnets are at least competitive with all 

optimally designed singly fed synchronous and induction electric machines. 

Miniature motors resemble the structure in the illustration, except that they have at 

least three rotor poles (to ensure starting, regardless of rotor position) and their 

outer housing is a steel tube that magnetically links the exteriors of the curved field 

magnets. 

 



 

 

 

 

 

Task 2 

Прочтите и переведите текст. Обратите внимание на выделенные 

конструкции. 

 

Brushed DC electric motor  

   Workings of a brushed electric motor with a two-pole rotor and permanent-

magnet stator. ("N" and "S" designate polarities on the inside faces of the magnets; 

the outside faces have opposite polarities.) 

A brushed DC motor has a set of rotating windings wound on an armature mounted 

on a rotating shaft. The shaft also carries the commutator a long-lasting rotary 

electrical switch that periodically reverses the flow of current in the rotor windings 

as the shaft rotates. Thus, every brushed DC motor has AC flowing through its 

rotating windings. Current flows through one or more pairs of brushes that bear on 

the commutator; the brushes connect an external source of electric power to the 

rotating armature. 

The rotating armature consists of one or more coils of wire wound around a 

laminated, magnetically "soft" ferromagnetic core. Current from the brushes flows 

through the commutator and one winding of the armature, making it a temporary 

magnet (an electromagnet). The magnets field produced by the armature interacts 

with a stationary magnetic field produced by either permanent magnets or another 

winding a field coil, as part of the motor frame. The force between the two 

magnetic fields tends to rotate the motor shaft. The commutator switches power to 

the coils as the rotor turns, keeping the magnetic poles of the rotor from ever fully 

aligning with the magnetic poles of the stator field, so that the rotor never stops 

(like a compass needle does), but rather keeps rotating as long as power is applied. 

Many of the limitations of the classic commutator DC motor are due to the 

need for brushes to press against the commutator. This creates friction. Sparks are 

created by the brushes making and breaking circuits through the rotor coils as the 

brushes cross the insulating gaps between commutator sections. Depending on the 

commutator design, this may include the brushes shorting together adjacent 



sections – and hence coil ends – momentarily while crossing the gaps. 

Furthermore, the inductance of the rotor coils causes the voltage across each to rise 

when its circuit is opened, increasing the sparking of the brushes. This sparking 

limits the maximum speed of the machine, as too-rapid sparking will overheat, 

erode, or even melt the commutator. The current density per unit area of the 

brushes, in combination with their resistivity, limits the output of the motor. The 

making and breaking of electric contact also generates electrical noise; sparking 

generates RFI. Brushes eventually wear out and require replacement, and the 

commutator itself is subject to wear and maintenance (on larger motors) or 

replacement (on small motors). The commutator assembly on a large motor is a 

costly element, requiring precision assembly of many parts. On small motors, the 

commutator is usually permanently integrated into the rotor, so replacing it usually 

requires replacing the whole rotor. 

While most commutators are cylindrical, some are flat discs consisting of 

several segments (typically, at least three) mounted on an insulator. 

Large brushes are desired for a larger brush contact area to maximize motor 

output, but small brushes are desired for low mass to maximize the speed at which 

the motor can run without the brushes excessively bouncing and sparking 

(comparable to the problem of "valve float" in internal combustion engines). 

(Small brushes are also desirable for lower cost.) Stiffer brush springs can also be 

used to make brushes of a given mass work at a higher speed, but at the cost of 

greater friction losses (lower efficiency) and accelerated brush and commutator 

wear. Therefore, DC motor brush design entails a trade-off between output power, 

speed, and efficiency/wear. 

 


