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Electromagnetic Braking
• Stationary electromagnets 

induce eddy currents into 
the spinning rotor.

• These eddy currents 
create magnetic fields 
which oppose the original 
change in flux (Lenz’s law).

• This slows the rotor. More 
force can be applied by 
increasing the current in 
the electromagnets.

http://en.wikipedia.org/wiki/File:Uzu-brake.JPG
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Induction cooktops
• Induction cooktops are a useful application of eddy 

currents.  They have coils beneath the surface of the 
cooktop, which produce a changing magnetic field.

• If a saucepan is sitting on top, small, localised emf’s 
will be induced, resulting in eddy currents flowing.

• The saucepan is intentionally made from electrically 
resistive metal, so the eddy currents experience high 
resistance as they flow.

• The resistance causes the electrical energy to be 
dissipated as heat, thus warming the saucepan.
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http://www.ledomaine.com.au/blog/wp-content/uploads/2011/08/open-induction-cooker.jpg
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Back EMF
• Is there any effect of eddy currents and Lenz’s law 

when it comes to electric motors?

• Yes - we have a conductor experiencing a changing 
magnetic field (the rotating wire loop). Therefore 
there will be an induced EMF (but negligible eddy 
currents since the wires are thin).

• However, the wire already experiences an EMF, 
provided by the battery or power source, which 
makes the motor spin. This is called supply EMF.

• Will the induced EMF oppose the supply EMF? 
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continued...
• The induced EMF must oppose the supply EMF.  

• Let’s imagine that it didn’t.  As the motor spins, the 
induced EMF would add to the supply, making more 
electricity flow through the motor.  This would make 
it turn faster, and induce more EMF, making more 
electricity flow, making it turn even faster, etc. Again 
we would be getting energy from nowhere and 
violating the conservation of energy.

• So this induced EMF must oppose the supply EMF.  
We call the induced EMF back EMF.
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