
 

 

 

 

 

 

 

 Lenz’s law: The induced magnetic field 
opposes the motion that created it 

Working principle 

 2 disk shaped plates 1 housing a number of 
electromagnets made from carbon nanotubes 
and the other made of aluminium attached to the 
wheel. A variable resistor will be connected to 
the system. One plate will be attached to the 
wheel of the vehicle and one plate will be 
stationary. When the brakes are applied the 
current will pass through all the coils in the 
system which will induce eddy currents and bring 
the spinning disk to a halt.     

 The current flowing through will vary in intensity 
in accordance with how hard the brakes are 
pressed.  

 

Benefits 

 Increased braking efficiency. 
 Reduced maintenance due to reduced wear on breaking 

mechanism. 
 Compact design, enables for smaller brake housing thus cutting 

material costs. 
 Superior controllability over other braking systems. 
 Lighter components translating to a reduced un-sprung weight. 
 Both ERS and regenerative braking can be incorporated into 

the system due to the highly conductive properties of carbon 
nanotubes.   

 

Manufacturing carbon nanotubes 

 Carbon nanotubes spun from a soup of carbon and 
polyvinyl alcohol. The threads are extruded and spun into 
fibres as thin as a human hair and hundreds of feet long. 
While a slow process this does results in threads of carbon 
nanotubes, 17 times stronger than Kevlar and capable of 
both holding and conducting electrical charges. 

 Here carbon is grown on a metallic substrate. The 
substrate is covered in a carpet of carbon nanotubes. 
Running a ribbon on aero gel across the surface of the 
carpet results in the nanotubes pulling away from the 
carpet and arranging themselves longitudinally.  

 

Why Carbon nanotube coils? 

               -The future is lighter, faster and stronger- 

There is an ongoing race to lighten the 
automobile driven primarily by increasingly 
strict fuel regulations. Where this will end is 
unknown however theories exist that perhaps 
the automotive vehicle will one day become 
light enough to leave the ground entirely.  What 
is certain though, is that the automotive 
industry needs lighter, stronger materials.  
 
The proposed change from copper coils to 
carbon nanotube coils will see a reduction in 
the amount of material required for housing the 
entire braking system. This coupled with their 
superior strength and conductivity; make them 
ideal replacements for copper coils.  

 

Additional Info:  

 The average conductivity of carbon nanotubes is 3500, 
which compared to copper is much higher (average 

conductivity 398)  
 Nowadays carbon nanotubes are being mass produced 

and cost less than 50 euros per gram.  

 

 

Electromagnetic Braking System  

Eddy Currents:  
Changing magnetic field in a conductor 

induces circular eddy currents that flow in 
closed loops within the conductor, 

perpendicular to the magnetic field.  


