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How has knowledge about the Motor Effect been applied to DC motors? 

In this section, students will learn to: 

� Investigate the operation of a simple DC motor to analyse: 

(a) the functions of its components 

(b) production of a torque 𝝉 = 𝒏𝑰𝑨⊥𝑩 = 𝒏𝑰𝑨𝑩𝒔𝒊𝒏𝜽 

(c) effects of back emf (ACSPH 108) 

 Definition 
� Electric motor is a device that transforms electric potential energy into rotational kinetic energy. 

� Electric motors are found in a broad range of industrial, commercial and domestic appliances such as 
fans, pumps, compressors, elevators and refrigerators. 

� Electric motors produce rotational motion by passing a current through a coil in a magnetic field. (i.e. 
a motor is an example of applications of motor effect). 

� There are two main types of electric motors: DC electric motors and AC electric motors. 

� This section will investigate the operation of a DC electric motor. Students will learn about the operation 
of an AC electric motor in later sections. 

 Overview 
� The figure below is a cutaway view of the components of an electric motor. 

 

  

sky 1

Radial Permanent 
Magnet 

Rotor Coil 

Split Ring 

CommutatoArmature Rotational Axis 
(pivot/axle) 

Brush 



 

Copyright  2019 SKY HSC College 3 All rights reserved 

� It is very difficult, due to the complicated structure, to analyse the operation of an electric motor using 
real-life images of an electric motor such as the one shown on the previous page. 

� Therefore, a simplified diagram of a single-turn DC motor (which shows only the parts of the DC motor 
that produce rotational motion) such as the one shown below is often used when studying the 
operation of a DC electric motor. 

 
� This section will provide detailed descriptions of the functions of the different components of a DC 

electric motor which are labelled in the figures above. 

 Armature 
� Armature is the frame around which the coil of wire (rotor coil) is wound. 

� It rotates together with the rotor coil in the motor’s external magnetic field. It is made of ferromagnetic 
materials such as soft iron in order to intensify the external magnetic field. 

 Rotor Coil 
� Rotor coil is the coil of wire which is wound around the armature. 

� It is free to rotate and placed within the motor’s external magnetic field. It carries a direct current 
(supplied from a DC power supply) which required for the motor effect to occur.  

� Because the coil carries a current within the external magnetic field, it experiences a motor effect force 
which causes it to rotate (i.e. a motor doing its job!). 

 Brushes 
� Brush is a part of a motor through which a current is supplied to the coil from the DC power source.  

� In a DC motor, it provides sliding electrical contact between the rotor coil (via the commutator) and 
the DC power supply while preventing tangling up and breaking of the wires since such sliding contact 
is capable of transmitting electric current from static (DC Power Source) to the rotating part 
(commutator & coil) of a motor.  

� Brushes consist of two soft conductive materials (usually made of carbon, graphite) called 
terminals or shunts which is pressed against the commutator, making sliding contact with successive 
segments of the commutator as it rotates. 
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 Split Ring Commutator 
� Split ring commutator is a mechanical switch that automatically changes the direction of the current 

flowing in the rotor coil every half turn so that the coil continues rotating in the same direction. 

� It is composed of two half rings made of a metal (usually copper) cylindrical ring electrically insulated 
from each other. 

� Each half is connected to either ends of the rotor coil and both halves are in a continuous sliding contact 
with the brushes. 

 Magnetic Field 
� The rotor coil sits inside an external magnetic field which allows the rotor coil to rotate by application 

of the motor effect. 

� The magnetic field can be created by either electromagnets or permanent magnets. In commercial 
motors, magnets with curved pole pieces, called radial magnets, are more frequently used. 

 
⊳ Radial magnetic field is a magnetic field created by shaping the pole pieces of magnets into curves 

as shown below. 

 
⊳ This shape ensures that the plane of the coil is parallel to the magnetic field at a greater range of 

positions, so that the angle between the magnetic field and the plane of the coil remains zero. 

⊳ Students will later learn that when the coil is at this position, the torque of the coil is maximised. 

⊳ By maintaining the torque at its maximum magnitude for longer, the radial magnetic field makes 
the motor more efficient. 

 
⊳ The required magnetic field in DC motors can be produced either by permanent magnets or 

electromagnets (current-carrying coils). 

⊳ Permanent magnets are ferromagnetic metals which retain their magnetic property at all times. 

⊳ Electromagnets consist of a coil of current-carrying wire called a solenoid wound around a soft iron 
core. It only possesses magnetic properties when a current is passed through the coil. 

 Stator vs Rotor 
� Rotor is the rotating part of the motor including: 

………………………………….………………………………………………………………………… 

� Stator is the stationary part of the motor including: 

………………………………….………………………………………………………………………… 


