
Breaking means by using a mechanical device which inhibits motion, or 
prevents the motion from a moving object. Friction is one of the way to 
slow down the object, but it brings lots of negative effect such as (noise, 
wearing, heat generate at wheel, etc). In recent centuries, magnetic 
force technology is used to solve these problems and is the strongest 
way to produce more braking when the speed is higher as it can 
generate a stronger field. 

In this design, only an electromagnet is installed in the train, and a 
certain amount of coils inside the tunnel help to stop the train. 

Magnetic Levitation train insert an electrodynamic suspension 
technology between the wheel and the rail to slow down the motion of 
train. However, it does not show any electric generation from the 
braking.  
However, by using this new technology, electricity can generate inside 

the coil when train travels through each coil. 

Current flow inside the electric circuit 

Apply Lenz’s Law on a normal train or a Magnetic Levitation train 
instead of using electrodynamic suspension. 
It is known that 

When the  train is about to stop, the electromagnet of the train is 
turned on. When it travels through the coil, it changes the magnetic 
flux and a voltage is generated inside the coil. According to Lenz’s 
Law, the polarity of the induced voltage is such that it produces a 
current which magnetic field opposes the change that produces it. 
A magnetic force is generated oppositely to slow down the train. It 
is the same when the train leaves the coil. 

The equation for electromagnetic induction can be written as  
 
 
 
A factor N has been inserted here to include the case of multiple 
turns of wire.  
The negative sign represents Lenz's Law, which tells which way the 
induced current flows, based on the horse-sense observation that 
the magnetic field generated by an induced current must oppose 
the change in the flux that is caused by the train. This has to be so, 
because otherwise the induced current would make the flux 
change even more and soon the current would become infinitely 
large.  

When the train is entering the coil: 

When the train is leaving the coil:  

When the velocity of train reaches v = 0, there is a drawback after 
passing thought the coil. Due to the induce current inside the coil, a 
magnetic force pulls the train backward, therefore it cannot stop in a 
designated position. 
To make the train totally stop, a programmed block with cushion will be 
added at the station to avoid the train to move backward. 

 
This technology can be employed in the train at 2025 as well as current 
braking system which causes less electricity waste.  It can overcome the 
disadvantages of both friction braking and magnetic levitation brake 
which can provide a standard performance. However, it is suggested 
that this braking system is applied in a tunnel so that the coil can be 
protected from corrosion.  

Moreover, 

1. Only electric energy provide to the electromagnet is required to 
brake 

2. Braking with silent 

3. Low operation cost 

4. Clean energy 

Moreover,  

1. The number of coils and their location have to be calculated well to 
ensure the force generated is sufficient to stop the train. 

2. There is a strong magnetic flux inside the coil, a suitable material 
has to used to protect the carriage. 

3. The magnetic position on the train has to be highly considered. 

4. The train can either operate on the rail or by Magnetic Levitation. 

5. This technology can also provide a force to make the train move or 
emergency brake after adding a current to the coil. 

Result: slow down 
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