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dramatic improvements for human travel widespread adoption occurs. Maglev trains move more 
smoothly and somewhat more quietly than wheeled mass transit systems. Their nonreliance on friction 
means that acceleration and deceleration can surpass that of wheeled transports, and they are unaffected 
by weather. The power needed for levitation is typically not a large percentage of the overall energy 
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Abstract    -  The term “Levitation” refers to a class of 
technologies that uses magnetic levitation to propel vehicles 
with magnets rather than with wheels, axles and bearings.  
Maglev (derived from magnetic levitation) uses magnetic 
levitation to propel vehicles. With maglev, a vehicle is levitated 
a short distance away from a “guide way” using magnets to 
create both lift and thrust. High-speed maglev trains promise 
dramatic improvements for human travel    widespread 
adoption occurs.  

Maglev trains move more smoothly and somewhat 
more quietly than wheeled mass transit systems. Their non-
reliance on friction means that acceleration and deceleration 
can surpass that of wheeled transports, and they are 
unaffected by weather. The power needed for levitation is 
typically not a large percentage of the overall energy 
consumption. Most of the power is used to overcome air 
resistance (drag). Although conventional wheeled 
transportation can go very fast, maglev allows routine use of 
higher top speeds than conventional rail, and this type holds 
the speed record for rail transportation. Vacuum tube train 
systems might hypothetically allow maglev trains to attain 
speeds in a different order of magnitude, but no such tracks 
have ever been built. Compared to conventional wheeled 
trains, differences in construction affect the economics of 
maglev trains. With wheeled trains at very high speeds, the 
wear and tear from friction along with the concentrated 
pounding from wheels on rails accelerates equipment 
deterioration and prevents mechanically-based train systems 
from routinely achieving higher speeds. Conversely, maglev 
tracks have historically been found to be much more 
expensive to construct, but require less maintenance and have 
low ongoing costs. Across the world, Engineering has the 
common language and common goal-“Improving the Quality 
of Life” of mankind without any boundary restrictions. To bring 
about this much needed change, Science and Technology 
need transformation by the frantic pace of market dynamics. 
What we need today is “Change Leaders” to bring about 
innovation, growth and a totally new work culture. Levitation is 
one such remarkable technology that is revolutionizing the 
technology to propel vehicles:  
• In the present work, extensive literature survey has been 

carried out  A demo model has been prepared and the 
same has been put to operation. The results are very 
encouraging .Maglev trains use magnets to levitate and 
propel the trains forward. 

 
 

      
 

      

 
  

• Only the part of the track that is used will be electrified, so 
no energy is wasted. 

• Since there is no friction these trains can reach high 
speeds. 

• It is a safe and efficient way to travel. 
• Governments have different feedbacks about the 

technology.  Some countries, like China, have embraced 
it and others like Germany have balked at the expense. 

Keywords : maglev levitation, propel, vehicle ,trains, 
vacuum tube .            

I. Introduction 

aglev (derived from magnetic levitation) uses 
magnetic levitation to propel vehicles with 
magnets rather than with wheels, axles and 

bearings. With maglev, a vehicle is levitated a short 
distance away from a guide way using magnets to 
create both lift and thrust. High-speed maglev trains 
promise dramatic improvements for human travel if 
widespread adoption occurs.  

Maglev trains move more smoothly and 
somewhat more quietly than wheeled mass transit 
systems. Their non-reliance on friction means that 
acceleration and deceleration can surpass that of 
wheeled transports, and they are unaffected by weather. 
The power needed for levitation is typically not a large 
percentage of the overall energy consumption most of 
the power is used to overcome air resistance (drag), as 
with any other high-speed form of transport. Although 
conventional wheeled transportation can go very fast, 
maglev allows routine use of higher top speeds than 
conventional rail, and this type holds the speed record 
for rail transportation. Vacuum tube train systems might 
hypothetically allow maglev trains to attain speeds in a 
different order of magnitude, but no such tracks have 
ever been built. 

II. Description 

• Principle of Maglev 
Maglev is a system in which the vehicle runs 

levitated from the guide way (corresponding to the rail 
tracks of conventional railways) by using 
electromagnetic forces between superconducting 
magnets on board the vehicle and coils on the ground. 
The following is a general explanation of the principle of 
Maglev. 
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a) Principle of magnetic levitation 
The "8" figured levitation coils are installed on 

the sidewalls of the guide way. When the on-board 
superconducting magnets pass at a high speed about 
several centimeters below the center of these coils, an 
electric current is induced within the coils, which then 
acts as electromagnet temporarily. As a result, there are 
forces which push the superconducting magnet 
upwards and ones which pull them upwards 
simultaneously, thereby levitating the Maglev vehicle. 

 

  b)
 

Principle of lateral guidance
 The levitation coils facing each other are 

connected under the guide way, constituting a loop. 
When a running Maglev vehicle, that is a super  
conducting magnet, displaces laterally, an electric 
current is induced in the loop, resulting in a repulsive 
force acting on the levitation coils of the side near the 
car and attractive force acting on the levitation coils of 
the side farther apart from the car. Thus, a running car is 
always located at the center of the guide way.

 

 

    c)

 

Principle of Propulsion

 
A repulsive force and an attractive force 

induced between the magnets are used to propel the 
vehicle (superconducting magnet). The propulsion coils 
located on the sidewalls on both sides of the guide way 
are energized by a three-phase alternating current from 
a substation, creating a shifting magnetic field on the 
guide way. The on-board superconducting magnets are 
attracted and pushed by the

 

shifting field, propelling the 
Maglev vehicle.

 

 

    

III.

 

Basic Concept

 

 

Magnets repel each other when they're placed 
with their like poles together because they create a 
magnetic field when they're created. While scientists 
don't rightly know why electromagnetic fields take the 
shape that they do, their general consensus states that 
the field leaves one pole and tries to reach the nearest 
opposite pole that it can, and when you place the like 
poles together the opposing fields repel one another.

 
 

 

Figure 4 :

 

Attraction and Repulsion of Poles

 

IV.

 

Fabrication of Demo Model

 

a)

 

Materials Used

 

•

 

Sagwan wood for track

 

•

 

Pine wood for train

 

•

 

Permanent magnets of area 2*1 cm2

 

b)

 

Construction of Demo Model

 

•

 

Build a magnetic base track  of

 

length 30 cm

 

•

 

Remove material with the help of chisel

 

•

 

Stick permanent magnets at a distance of 1.5 cm 
each

 

•

 

5 magnets are placed on each side of the track

 

•

 

Make guide rails to prevent the

 

train from slipping 
sideways

 

© 2013  Global Journals Inc.  (US)

Figure 2 : Principle of Lateral Guidance

Figure 1: Principle of Magnetic Levitation

Figure 3 : Principle of Propulsion

• Make the train of pine wood and stick the magnets 
on them also in the same way and maintain equal 
distance.
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V. Procedure for Assembly 

• Place the track on flat base of Sagwan wood. 
• The two tracks should be placed in such a way that 

the magnets of the two tracks are not in the same 
line. 

• Now place the guide rails on each side of the tracks 
in such a way that it prevents the sideward motion 
of the train. 

• After that place the train in centre position. 
• Remove 1 guide rail after the train has levitated. 
• Place some weight on the levitating train. 
• Check if the weight is balanced by the magnetic 

levitation force. 
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Pictures of demo model created by our team in 
mechanical workshops, SRMGPC 

VI. Chronological History of Maglev 

1750 - The first beginnings of magnetic 
levitation can be traced back to John Mitchell where he 
noticed the repulsion of two magnets when the same 
pole of each was put together. 

Early 1900s - Emile Bachelet in France and 
Frank Goddard in the United States discussed the 
possibility of using magnetically levitated vehicles for 
high speed transport.  

1922 - Hermann Kemper in Germany pioneered 
attractive-mode (EMS) Maglev and received a patent for 
magnetic levitation of trains in 1934.  

1934 - On August 14, Hermann Kemper of 
Germany receives a patent for the magnetic levitation of 
trains.  

1962 - Research of linear motor propulsion and 
non-contact run started.  

1965 - Maglev development in the U.S. began 
as a result of the High-Speed Ground Transportation 
(HSGT) Act of 1965.  

1966 - In the USA, James Powell and Gordon 
Danby propose the first practical system for 
magnetically levitated transport, using superconducting 
magnets located on moving vehicles to induce currents 
in normal aluminum loops on a guideway. The moving 
vehicles are automatically levitated and stabilized, both 

vertically and laterally, as they move along the 
guideway. The vehicles are magnetically propelled 
along the guideway by a small AC current. The original 
Powell-Danby maglev inventions form the basis for the 
maglev system in Japan, which is currently being 
demonstrated in Yamanashi Prefecture, Japan. Powell 
and Danby have subsequently developed new Maglev 
inventions that form the basis for their second 
generation M-2000 System. Powell and Danby were 
awarded the 2000 Benjamin Franklin Medal in 
Engineering by the Franklin Institute for their work on 
EDS Maglev. 

1969 - Groups from Stanford, Atomics 
International and Sandia developed a continuous-sheet 
guide way (CSG) concept.  

1970 - Study of electro dynamic levitation 
systems using superconducting magnets started 
formally.  

1972 -LSM-propulsion experimental 
superconducting Maglev test vehicle (LSM200) 
succeeded in levitated run. LIM-propulsion experimental 
vehicle (ML100) succeeded in levitated run.  

1977 - April, Miyazaki, Japan 7 km. maglev test 
track was opened. In July, test run of ML-500 inverted-T 
guide way started at the Miyazaki Test Track. 

1979 - In January, a simulated tunnel run tested. 
May, a run with helium refrigerator on-board tested (ML-
500R) and in December, a run of 517 km/h run was 
attained. (321 MPH). 

1980 - November, a test run of MLU001 on U-
type guide way started on the Miyazaki Maglev Test 
Track in Japan.  

1982 - November, a manned two-car train test 
run started.  

1984 - Research on the idea was quickly started 
and a small train was unveiled in Birmingham, England.  
It was used to ferry people between the town's airport 
and the city's main train station.  

1986 - December, a three-car train registered 
352.4 km/h run. (219 MPH)  

1987 - January, an unmanned two-car train 
attained 405.3 km/h (252 MPH). February, a 400.8 km/h 
run of manned two-car train attained (249 MPH). April, 

1989 - March, aerodynamic brake system 
tested (MLU001). November, 394 km/h run attained 
(MLU002) (245 MPH). 

1990 - March, test of traverser-type turnout 
started. November, start of initial phase in construction 
of the Yamanashi Maglev Test Line celebrated. 

1991
 
-
 

National Maglev Initiative receives one 
billion dollars federal government funding.

 
5

 
June, test 

run using sidewall levitation system started. Test run 
energized by inverters started. October, the MLU002 
burned down in a fire accident.

 

1992
 
-
 

The Federal Government in Germany 
decides to include the 300 km long super speed Maglev 

© 2013  Global Journals Inc.  (US)
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system route Berlin-Hamburg in the 1992 Federal 
Transportation Master Plan.  
1993  -  January, Test run of MLU002N started.   

1994 - February, the MLU002N attained 431 
km/h. (268 MPH).  

1995 - February, the MLU002N attained 411 
km/h (manned). (255 MPH).  

1997 - April, the running test of MLX01 on the 
Yamanashi Maglev Test Line started. December, the 
MLX01 attained 531 km/h (manned) (330 MPH). MLX01 
attained 550 km/h (unmanned)(342 MPH). 

1998 - In June, the US congress passes the 
Transportation Equity Act for the 21st Century (TEA 21). 
The law includes a Maglev deployment program 
allocating public funds for preliminary activities with 
regard to several projects and, later on, further funds for 
the design, engineering and construction of a selected 
project. 2 December, test of two trains passing each 
other at a relative speed of 966 km/h (600 MPH). 

2000 - March, The Committee of the Ministry of 
Transport of Japan concluded "Maglev has the practica-
bility for ultra high speed mass transportation system." 
August, a cumulative traveled distance exceeded 
100,000 km.  

2001 -In January, in the US, Transportation 
Secretary Rodney Slater selects the Pittsburgh and the 
Washington -Baltimore routes for detailed environmental 
and project planning. Later that month in China, a 
contract is concluded between the city of Shanghai and 
the industrial consortium consisting of Siemens, 
ThyssenKrupp, and Transrapid International to realize 
the Shanghai airport link. In March, the construction of 
the Shanghai project begins. 2 Their Imperial 
Highnesses Prince and Princess Akishino experienced 
Maglev trial ride.  

2002

 

-

 

Sout hern California Association of 
Governments Maglev proposed a 275 mile network and 
a 54 mile Initial Operating Segment (IOS) was approved 
December 5 running from West Los Angeles to Ontario 
Airport.

 

5

 

February, cumulative traveled distance 
exceeded 200,000 km. March, number of passengers 
for Maglev trial ride exceeded 30,000 persons. July, test 
run of new train set including MLX01-901 started.

  

2003

 

-

 

March, longer traveled distance 1,219 
km in a day was attained. July, cumulative traveled 
distance exceeded 300,000km and the number of 
passengers for Maglev trial ride exceeded 50,000 
persons. November, longest traveled distance 2,876 km 
in a day was attained. December, the MLX01 arranged 
in a three-car train set attained 581 km/h (manned).

  

2004

 

-

 

August, the number of passengers for 
Maglev trial ride exceeded 80,000 persons. October, the 
cumulative traveled distance exceeded 400,000 km. 
November, a test of two trains passing each other at a 
maximum relative speed of 1,026 km/h.

  

2005

 

-

 

January, His Imperial Highness Crown 
Prince Naruhito experienced Maglev trial ride.

 

2006

 

-

 

Chinese developers unveiled the world’s 
first full-permanent magnetic levitation (Maglev) wind 
power generator at the Wind Power Asia Exhibition 2006 
held June 28 in Beijing, according to

 

Xinhua News. On 
August 11, the Shanghai maglev caught fire from an 
onboard battery. September 22, an elevated Transrapid 
train collided with a maintenance vehicle on a test run in 
Lathen (Lower Saxony / north-western Germany). 
Twenty-three people were killed and ten were injured.

  

2008

 

-

 

Elevators controlled by magnetic 
levitation are set to debut.
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A. B.
 Demo Model at SRMGPC, Lucknow2013’May

 
 

VII. The Technology 

a) Magnet 
A magnet is any object that has a magnetic 

field. It attracts ferrous objects like pieces of iron, steel, 
nickel and cobalt. In the early days, the Greeks 
observed that the naturally occurring 'lodestone' 
attracted iron pieces. From that day onwards began the 
journey into the discovery of magnets.  

These days’ magnets are made artificially in 
various shapes and sizes depending on their use. One 
of the most common magnets - the bar magnet - is a 
long, rectangular bar of uniform cross-section that 
attracts pieces of ferrous objects. The magnetic 
compass needle is also commonly used. The compass 
needle is a tiny magnet which is free to move 
horizontally on a pivot. One end of the compass needle 
points in the North direction and the other end points in 
the South direction.  

The end of a freely pivoted magnet will always 
point in the North-South direction.   
  

 

Figure 6.1 : Property of Magnet  

The end that points in the North is called the 
North Pole of the magnet and the end that points south 
is called the South Pole of the magnet. It has been 
proven by experiments that like magnetic poles repel 
each other whereas unlike poles attract each other.  

i. Magnetic Fields 
The space surrounding a magnet, in which 

magnetic force is exerted, is called a magnetic field. If a 
bar magnet is placed in such a field, it will experience 
magnetic forces. 

© 2013  Global Journals Inc.  (US)
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ii. Magnetic Lines of Force 
Just as an electric field is described by drawing 

the electric lines of force, in the same way, a magnetic 
field is described by drawing the magnetic lines of force. 
When a small north magnetic pole is placed in the 
magnetic field created by a magnet, it will experience a 
force. influence of a magnetic field is called a magnetic 
line of force. In other words, the magnetic lines of force 
are the lines drawn in a magnetic field along which a 
north magnetic pole would move.  

The direction of a magnetic line of force at any 
point gives the direction of the magnetic force on a north 
pole placed at that point. Since the direction of magnetic 
line of force is the direction of force on a North Pole, so 
the magnetic lines of force always begin on the N-pole 
of a magnet and end on the S-pole of the magnet. A 
small magnetic compass when moved along a line of 
force always sets itself along the line tangential to it. So, 
a line drawn from the South Pole of the compass to its 
North Pole indicates the direction of the magnetic field.   

 

Figure  6.2 :   Magnetic  Field  

iii. Properties of the magnetic lines of force 
1. The magnetic lines of force originate from the North 

Pole of a magnet and end at its South Pole. 
2. The magnetic lines of force come closer to one 

another near the poles of a magnet but they are 
widely separated at other places. 

3. The magnetic lines of force do not intersect (or 
cross) one another. 

4. When a magnetic compass is placed at different 
points on a magnetic line of force, it aligns itself 
along the tangent to the line of force at that point.  

5. These are just some of the basic concepts of 
magnetism. One cannot possibly grasp the depth 
and appreciate the versatility of magnets without 
reading more about the uses of magnets, the  

 

Figure 6.3 : Magnetic Field Lines 

b) Types of Magnets  
There are various types of magnets depending 

on their properties. Some of the most well known are 
listed below.  

i. Permanent Magnets 
These are the most common type of magnets 

that we know and interact with in our daily lives. E.g. The 
magnets used in our refrigerators. These magnets are 
permanent in the sense that once they have been 
magnetized they retain a certain degree of magnetism. 
Permanent magnets are generally made of 
ferromagnetic material. Such material consists of atoms 
and molecules that each have a magnetic field and are 
positioned to reinforce each other.  

 
Figure 6.4 :  Permanent Magnets 
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