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Abstract: The MAGLEV project explores the application of magnetic levitation technology for high - speed rail transportation. This 

review paper discusses the principles of magnetic levitation, the design and construction of maglev systems, and the technological and 

economic implications. It aims to provide a comprehensive overview of the advancements and challenges in maglev technology.  
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1. Significance & Uniqueness 
 

This article is significant as it highlights the potential of 

MAGLEV technology to revolutionize transportation by 

offering faster, more efficient, and environmentally friendly 

alternatives to traditional rail systems. By levitating on the 

track, maglev trains experience minimal friction, enabling 

them to travel at faster speeds and smoother rides. The core 

technology itself is unique. Instead of steel wheels rolling on 

tracks, maglev trains use electromagnets to levitate above a 

guideway. Maglev technology offers a unique and potentially 

revolutionary approach to high - speed transportation.  

 

2. Concept 
 

Maglev trains use powerful magnets to achieve levitation1. 

There are two main types of maglev systems:  

• Electromagnetic Suspension (EMS): In EMS systems, 

the train is levitated using electromagnets installed on the 

train's undercarriage. These electromagnets are energized 

with an electric current, creating a magnetic field that 

repels the magnets in the track. This repulsion force lifts 

the train above the track surface.  

• Electrodynamic Suspension (EDS): EDS systems use 

superconducting magnets on the train and coils of wire in 

the track. When the train moves over the coils, it induces 

a current in them, creating a magnetic field that interacts 

with the train's magnets, causing levitation.  

 

The magnets employed are superconducting, which 

means that when they are cooled to less than 450*F below 

zero, they can generate magnetic fields up to 10 times 

stronger than ordinary electromagnets, enough to 

suspend and propel a train.  
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The magnetic fields interact with simple metallic loops set 

into the concrete walls of the Maglev guideway. when a 

magnetic field moves past, it creates an electric current that 

generates another magnetic field. Three types of loops are set 

into the guideway at specific intervals to do three important 

tasks:  

 

One creates a field that makes the train hover about 5 inches 

above the guideway, second keeps the train stable 

horizontally. Both loops use magnetic repulsion to keep the 

train car in the center of the guideway, the more magnetic 

resistance pushes it back on track. The third set of loops is a 

propulsion system run by alternating current power. 

Electrifying the propulsion loops generates magnetic fields 

that both pull the train forward from the front and push it 

forward from behind.  

 

3. Methodology & Experimental Design 
 

Maglev trains operate on the principle of magnetic levitation 

(maglev) to suspend and propel the train without the need for 

traditional wheels and rails.  

 

For project designing we used the EMS System 

(Electromagnetic Suspension), in that we took a cardboard 

base and attached magnetic strips to it. Using the basic 

property of magnets, like poles repel each other we made a 

cardboard train which has the magnets attached underneath 

the carriage. Transparent guideways are attached to the base 

for the stability of the train. As a result, when the train is 

pushed manually it floats in the air causing levitation.2 

 

4. Results Achieved 
 

Currently maglev trains are operational in China, Japan, and 

South Korea only, and their results have been quite promising, 

Maglev trains excel in energy efficiency due to minimal 

friction and reduced maintenance costs. They're eco - 

friendly, emitting fewer greenhouse gasses, Passengers enjoy 

smoother, quieter rides with less vibration. Additionally, the 

absence of physical contact with the track reduces the risk of 

derailments, contributing to a more comfortable and safe ride. 

Overall, the trial of maglev trains has shown great promise in 

revolutionizing the future of transportation with its speed, 

efficiency, and environmental benefits.  

 

5. Future Potentials 
 

Maglev trains could eventually provide rapid intercity travel, 

alleviate urban congestion, facilitate international trade, 

improve cargo transport, stimulate economic growth, reduce 

environmental impact, spur technological innovation, and 

integrate with emerging technologies for more efficient and 

sustainable transportation solutions, though the 

infrastructural cost is high ongoing research and development 

efforts aim to overcome these hurdles and bring Maglev 

technology into widespread use for efficient and sustainable 

transportation in the future.3 

 

 

 

 

6. Conclusion 
 

In conclusion, MAGLEV technology represents a significant 

advancement in transportation, offering numerous benefits 

over traditional rail systems. However, further research and 

development are required to address the challenges associated 

with its implementation. The continued exploration of 

MAGLEV systems holds promise for the future of high - 

speed rail transportation.  
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