
Fundamentals of Electric 
Motors 
• Overview/Objectives: 

o Basic motor function 

o Basic motor components 

o Basic motor application and performance 
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What is a Motor?  

An Electric Motor Converts  

Electrical Power to Mechanical 
Power 



How an Induction  

Motor Operates 



Magnetism is the force used by 
motors to create rotation 

• Induced Magnetism 

On What Principle Does it Operate?  



Permanent Magnet Basics 

• Any  magnet has a North and a 
South Pole  

 

• “Opposite” poles of a magnet 
attract each other 

 

• “Like” poles of a magnet repel 
each other.  

 

• Motors use this principle of 
attraction and repulsion to 
rotate 

Lines of Flux 



Induced Magnetic Fields 
• A magnetic field (B) is produced 

any time an electric current is 
passed through a wire. 

 

• The magnetic field around a 
singular straight wire is not very 
strong. 

 

• A stronger field can be created 
by coiling the wire  

 

• An even stronger field can be 
produced by coiling wire around 
a piece of special steel called 
“electrical steel”. This is called 
an Electromagnet.  

 

• Coil “groups” laid in slots in  
electromagnetic material forms 
the stator of the motor 



Alternating Current 

• The poles of an electro-magnetic coil change polarity 
when the direction of current flow changes. 



Magnetic Propulsion 

Stator 
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The principle of an induction motor is to induce magnetic forces into the rotor of the 
motor. A new generation of motors has permanent magnets imbedded in the rotor   



Three Phase AC Power 

Why 3 phases? 

 

• It allows the most power 

transfer with the minimum 

number of conductors 

 

• Three times the power 

transfer of a single phase 

system by adding only one 

conductor 

 

• The sum of all three phase 

voltage at any instant of time 

is zero 



What is Torque? 

• Torque is a force applied at a distance from and 
perpendicular to an axis. 

1 Pound Force 

1 Foot 

Torque = 1 Ft X 1 Lb = 1 Ft-Lb 



How is Torque Produced in the 
Rotor? 

• Follows “Left Hand Rule” 

• Rotating stator flux (B) sweeps through air gap  

• The rotating magnetic field from the stator 
“cuts” through the rotor bars and induces 
current in them.  The current flows through the 
bars to one of the end rings, through the bar on 
the opposite side of the rotor then returns 
through the other end ring etc. 

• The current flowing through the rotor bar 
creates a magnetic field in the rotor that follows 
the stator’s magnetic field. 

• The difference in speed between the rotor and 
the stator’s rotating magnetic field determines 
how many lines of magnetic flux cut through the 
rotor bar.   

• The greater the difference in speed between 
rotor and stator, the more current that is 
induced in rotor and  greater the force Thrust is the radial force 

that produces  torque 
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Four Pole Motor Torque 
Production 
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• Single Phase induction motors cannot self start because they lack a 
rotating magnetic field. 

• The starting mechanism is mainly an additional stator winding 
(start/Auxiliary winding) 

• Up to 10hp  

 

Single Phase Motors 



Single Phase Motors 
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Single Phase Motors 





Quiz 

• What are the two essential parts to a motor? 

• How are single phase motors “started” typically? 

• What two major kinds of materials are used to 
make stators? 

21 •Rotor and Stator 

•“Starting” Capacitors 

•Permanent Magnets or Coils of Wire 


