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Maglev (magnetic levitation), is a system of 
transportation that suspends, guides and 
propels vehicles, predominantly trains, using 
magnetic levitation from a very large number 
of magnets for lift and propulsion. 

 In INDIA a maglev was planned to implement 
in the route Delhi-Mumbai which would 
reduce the travel time from 22 hours to 3 
hours that was further reduced  to Pune-
Mumbai in 2003 but due to high capital cost 
it is being delayed. 



 The first commercial Maglev "people-mover" 
was officially opened in 1984 near 
Birmingham, England.

 The most well known implementation of 
high-speed maglev technology currently 
operating commercially is the Shanghai 
Maglev Train( German-built Transrapid train 
in Shanghai, China).

 The highest recorded speed of a Maglev train 
is 581 kilometres per hour (361 mph), 
achieved in Japan in 2003.



 This method has the potential to be faster, 
quieter and smoother than wheeled mass 
transit systems. 

 The power needed for levitation is usually 
not a particularly large percentage of the 
overall consumption.

 There is no friction between the track & 
train as they don’t touch each other.

 They have got high power efficiency.



 Magnet reliability at higher temperatures is a 
major disadvantage.

 EMS Maglev needs very fast-responding 
control systems to maintain a stable height 
above the track; this needs careful design in 
the event of a failure in order to avoid 
crashing into the track during a power 
fluctuation.

 Maglev trains currently in operation are not 
compatible with conventional track, and 
therefore require all new infrastructure for 
their entire route.





 EDS uses the repulsive force between 
superconducting magnets mounted in the 
vehicle and other conducting magnets in its 
"U"-shaped guideway to keep the vehicle 
levitating. 

 



 It utilizes the attractive force of magnets by 
wrapping the bottom of the vehicle around 
the track and mounting magnets in the part 
of the vehicle that's below the track. This 
way, the electromagnets underneath are 
attracted to the track, made of a 
ferromagnetic substance and just enough 
energy is put into the electromagnets to 
keep the vehicle hovering around the track. 



 A MagLev train using the EMS system pulls 
itself along the track with a linear 
synchronous motor, which uses the 
electromagnetic currents in the vehicle to 
attract it to the track ahead of it, so that the 
vehicle is drawn further along the track. The 
speed is adjusted by changing the frequency 
of the electromagnetic fields pulling the 
vehicle. 



 There is one final type of magnetic levitation 
technology that is used solely in the 
American version of MagLev, known as 
Inductrack.

 Inductrack employs an array, or a set of 
large, powerful bar magnets arranged very 
carefully, so that an enhanced magnetic field 
is generated below the array, but none above 
it.



 Also, the array of magnets acts like a coiled 
spring - as the distance between the array 
and the track decreases, the levitating force 
increases exponentially, so that no matter 
how heavy the cars are, they will still hover 
above the track.



 Switched reluctance machines (LSRMs) are an 
attractive alternative to linear induction or 
synchronous machines due to lack of windings 
on either the stator or rotor structure. 

 A reluctance motor is an electric motor in 
which torque is produced by the tendency of 
its movable part to move to a position where 
the inductance of the excited winding is 
maximized OR the magnetic circuit tends to 
adopt a configuration of minimum reluctance.



 Based on the nature of motion they are classified 
as:

• Rotatory switched reluctance motor (RSRM)
• Linear switched reluctance motor (LSRM)
 Based on the direction of the flux path with 

respect to the axial length of the machine the 
SRMs are further differentiated as:

• Longitudinal flux configuration
• Transverse flux configuration



 Lack of windings on either the stator or rotor 
structure.

  Absence of mechanical gears.
  Ideal for manufacturing and maintenance as 

the winding are concentrated rather than 
distributed.

  Inexpensive secondary material.
  Absence of significant heat sources during 

secondary operation and only one part of the 
secondary that is opposite to the primary is 
present in the magnetic field.



 These motors are increasingly chosen for 
material-handling applications because they 
are quieter, more reliable, and less 
expensive than rotary electric motors.

 Material handling systems, which require low 
speed operations.

  Transporting materials inside a totally 
contained system.

  Food processing plants, to move the items 
from one place to another during processing 
stage.









Unipolar wave

Bipolar full step

Bipolar 6-step

Sine-wave











 The motor consists of primary part that 
possesses the winding and secondary part. 

 The winding of the primary is supplied by the 
voltage v, which causes the current i to 
flow. 

 The current produces the magnetic flux φ 
that is closed through the path that is 
perpendicular to the direction of motion 
(axis x).

 Due to the magnetic field, the primary part 
is affected by two forces: linear force and 
attraction force . 



 We know , magnetic energy stored in coils is
     E=0.5i2 * dL
 or, fx dx=0.5i2 * dL

So,  fx =0.5i2 * dL/dx

  
Now magnetic energy density in air gap,
     Eg/V=0.5B2/µo 

Or, Fy *2g=(0.5B2/µo )* Ag * 2g

So, Fy =(0.5B2/µo )* Ag 



 The linear force, which is the driving force, 
is expressed by the formula:

where, L(x) is the coil inductance which is 
expressed as the function of x co-ordinate.

The higher the value of 
the stronger the driving force.





 The primary is always affected (when coil is 
excited) by the attractive force,expressed by 
the equation:

where, B is the magnetic flux density in the 
air-gap and ,Ag is the active area between

  the two motor parts. 
This force will also change during the primary 

part movement along x co-ordinate, due to 
the variation in B and Ag.

 



 The reluctance motor when supplied from AC 
source operates on the principle of resonance 
in RLC circuit of primary part. 



 The primary coil moves with respect to the 
secondary in the x direction. During this 
motion the inductance of the coil L changes 
since it depends on the position of the 
primary part with respect to the secondary 
part.

 Suppose, the middle of the primary coil is 
placed at the distance then the inductance 
of the coil is equal to L (−x1).







1.PRIMARY:-
MECHANICAL  DESIGN:
CORE-U SHAPED
WEIGHT- 120 g
DIMENSIONS-
 POLE  LENGTH-1cm
 POLE  WIDTH-1cm
 POLE HEIGHT- 4 cm



PHYSICAL  DESIGN-
E=4.44NfΦm  ,where Φm  =A*B,

  where, A=area of  cross section and
  B=permissible magnetic flux density ,for 

laminated steel is equal to 1.8 Tesla.

Here,A=1cm2

Therefore,N=V/(4.44fAB)      ,V=E(approx.)
      By,this formula N comes out to be 300



ELECTRICAL  DESIGN:
SUPPLY-14 Vac 50Hz
 IMPEDANCE  OF  WINDING-46.9 ohm
RESISTANCE  OF  WINDING-3.0 ohm
MAX.CURRENT-1.90 A

MAGNETIC  DESIGN:
NO. OF AMPERE-TURNS-570AT
 INDUCTANCE-149mH



2.SECONDARY:-
MECHANICAL DESIGN:
 MATERIAL USED:-SOFT  IRON
 DIMENSIONS:
 LENGTH-5.8 cm
 WIDTH-1 cm
 THICKNESS-3 mm
 SPACING BETWEEN CONSECUTIVE SECONDARY 

SEGMENTS-4.5 cm







3.LEVITATION  SYSTEM:-
SPECIFICATIONS OF MAGNETS USED FOR 

LEVITATION:-
DIMENSIONS-1cm * 1cm *0.2 cm

MAGNETIC  PROPERTIES-
FACE TO FACE MAGNETIC STRENGTH = 0.53 Tesla
MAGNETIC STRENGTH AT 3MM- 0.42T

NO. OF MAGNETS USED-100
EXPECTED RELUCTANCE  CLEARANCE- 3mm







 The first Programmable Logic Controller (PLC) 
was developed by a group of engineers at 
General Motors in 1968, when the company 
were looking for an alternative to replace 
complex relay control systems.

The new control system had to meet the 
following requirements:

  Simple programming
  Program changes without system intervention
    (no internal rewiring)
  Smaller, cheaper and more reliable than 

corresponding relay control systems
  Simple, low cost maintenance















































 The design of primary and secondary of  the 
LRM  was completed for a 24V,50Hz ac 
supply.

 The hard-work  implementation of primary 
and secondary of the train is being 
undertaken.

 The study of basic principles of PLC is being 
undertaken.



 To complete the remaining construction of 
primary & secondary.

  Assembling of the magnets for the levitation 
and guidance of the train.

  To understand the functioning of a PLC and 
to apply it for our specific purpose i.e. to 
control speed of  LRM.



 Ganti S Devi;Linear reluctance motor,JNTU 
2003

 Linear motion electric machines by S. A. 
Nasar

 Wikipedia: maglev_train
 For theoretical measurement of L 

http://www.technick.net/public/code/cp_dpage.php?aiocp_dp=util_inductance_rectangle
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