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Objectives and 

Activities 

The main objective of AMM 

is to contribute to mechanical 

design at all levels starting 

from academic research to 

industrial initiatives, thereby 

enhancing the quality and 

reliability of indigenous 

machines. With this in view, 

AMM organises the 

International & National 

Conference on Machines and 

Mechanisms, iNaCoMM, and 

the workshops on Industrial 

Problems on Machines and 

Mechanisms, IPRoMM 

regularly.  
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Contact Details 
 

Prof. Pushparaj Mani Pathak 
Secretary, AMM 
Tel:  (01332)-285608 (O) 

Fax: (01332)-285665  

E-mail: secretary@ammindia.org 
Web Site: http://www.ammindia.org 

 

 

Volume 10 No.3 July 2018 issue is being published amidst the rainy season 
with the lush green surroundings. While in Kerala there is a devastating 
flood and also flood situation in different parts of India, there are some 
areas where there is less than average rain. True, there is wide diversity 
existing in India! 
  
This issue of the Bulletin of the Association for Machines and Mechanisms 
(AMM) is also brought out by the continuing Editorial Board Members. This 
issue of the Bulletin is published with Dr. Ranjit Kumar Barai, (ZVP, East) 

taking steps to bring out this issue. The Editor-in-Chief takes the sole 
responsibility for slightly late publication of this issue and he does not wish 
to cite any excuse behind it. He is really sorry for the same. 
 
An article bearing the title, “Development of a Magnetic Reciprocating 
Engine” is contributed mainly by a group of students of Department of 
Mechanical Engineering, Kalyani Government Engineering College, Kalyani. 
Hope readers would find the article interesting that outlines an innovative 
work. 
 
Information Brochures of a number of forthcoming events is included in 
this issue as usual. Hope AMM community will participate in large number 
to make the 5th IFToMM Asian Mechanisms and Machine Science 
Conference 2018 being organised in Bangalore on December 18-19 2018 a 
grand success. 
 
AMM members and others are requested to send contribute articles and 
technical briefs to the editorial team for October 2018 issue. Constructive 
suggestions, comments for improvement of the Bulletin of the AMM are 
most welcome.  
 
On behalf of the Editorial Team of the Bulletin of AMM, I thank all concerned 
for their support, good wishes and suggestions for bringing out of this 
Bulletin.  
 

 
Prof. Santanu Das 

Editor-in-Chief 
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The AMM headquarter is currently located at the Department of Engineering Design, IIT Madras. 

A new set of office bearers have taken charge of the affairs of AMM. AMM invites both individual 

and corporate membership from Indian academia, research organizations and industry. 

Membership benefits and other information about AMM are available at www.ammindia.org. The 

body of Zonal Vice Presidents (ZVPs) is active over the past several years with representations 

from the four corners of the country. They are playing the role of nodal agencies so as to 

decentralise the AMM official activities and to organise workshops under the aegis of AMM to 

popularise the mechanism science in their respective regions. They also form the editorial team of 

this news bulletin. AMM invites contributory articles from its members and others working in the 

various fields of mechanisms science for this quarterly news bulletin. Interested people can contact 

the editorial team. 

 

Office Bearers of the AMM 

 
 

Prof. C. Amarnath (President)  

Professor Emeritus, 

Department of Mechanical Engineering, 

Indian Institute of Technology Bombay, 

Powai, Mumbai 400076, INDIA 

 

Phone: + 91 80 2368 2151 

Email: president@ammindia.org 

Web: http://www.me.iitb.ac.in/faculty/71/ 

profile/ 

 

Prof. G K Ananthasuresh (Vice President) 

Department of Mechanical Engineering, 

Indian Institute of Science, 

Bangalore 560 012, INDIA. 

 

Phone: +91 80 2293 2334 

Email: vicepresident@ammindia.org 

Web: www.mecheng.iisc.ernet.in/~suresh/ 

 

 

Prof. Pushparaj Mani Pathak (Secretary) 

Department of Mechanical and Industrial 

Engineering, 

Indian Institute of Technology Roorkee, 

Roorkee 247667, INDIA. 

 

Phone: + 91 (1332) 285 608 

Email: secretary@ammindia.org 

Web: http://www.iitr.ac.in/~ME/pushpfme 

 

 

Prof. Sourav Rakshit (Treasurer) 

Department of Mechanical Engineering,  

Indian Institute of Technology Madras, Chennai 

600036, INDIA. 

 

Phone: + 91 (44) 2257 4693 

Email: treasurer@ammindia.org 

Web: https://mech.iitm.ac.in/meiitm/personnal/ 

sourav-rakshit/ 
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Editorial Team of the News Bulletin 

 
Dr. Santanu Das (Editor-in-Chief, News Bulletin) 

Professor and Head, Department of Mechanical Engineering 

Kalyani Government Engineering College, Kalyani- 741235, West Bengal, INDIA 

 

Phone: +91 9433956050 

Email: sdas.me@gmail.com 

 

 

Dr. Shankar Sehgal, (Zonal Vice 

President [ZVP] North) 

Assistant Professor, 

Mechanical Engineering Department, 

Room No. 102, Block 2, U.I.E.T., Sector-25 

Panjab University, Chandigarh-160 014. 

INDIA 

 

Phone: +91 95010 24161 

E-mail: shankarsehgal@yahoo.com 

 

Dr. R. Ranganath, (ZVP, South) 

Spacecraft Mechanisms Group, 

ISRO Satellite Centre, 

Bangalore-560017, INDIA 

 

Phone: +91 (80) 25082417 

Email: rrrr@isac.gov.in 

 

 

Dr. Ranjit Kumar Barai, (ZVP, East) 

Associate Professor, 

Control System Laboratory, 

Electrical Engineering Department, 

Jadavpur University, Kolkata-700032, 

INDIA 

 
 

Phone: +91 (33) 24139270 

Email: ranjit.k.barai@gmail.com 

 

Dr. Shital S. Chiddarwar (ZVP, West) 

Assistant Professor,  

Dept of Mechanical Engineering 

Visvesvaraya National Institute of 

Technology, Nagpur, INDIA 

 

Phone: +91 9561050130 

Email: shitalsc@mec.vnit.ac.in 
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Good decisions come from experience. 

But experience comes from bad decisions. 

This is life; so, never regret. 

Learn from mistakes and GO AHEAD. 

 

--- Anonymous 
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1. INTRODUCTION 

 

21st century is an era of innovation, science and technology. However, in case of vehicle industry, traditional 

fuels are still widely used in this innovative era. As a result, environment gets polluted. Though electrical 

engines are good substitutes for diesel and petrol engines, these are not much effective. So the concept of 

Magnetic Reciprocating Engine may overcome the above mentioned problems and may be the future of 

vehicle industry. 

 

2. DESIGN AND WORKING PRINCIPLE 
 

Keeping the above mentioned issues in mind, an engine is designed and developed in this work. It is easy 

to manufacture compared to the traditional engine. It is also eco-friendly and has a broad future scope of 

modification. Working principle of this engine is totally based upon the concept of magnetic repulsion and 

attraction property. 

 

In Fig.1, it is shown that there is an electromagnet which is fixed at its mean position. A movable structure, 

which has two permanent magnets at both ends, should move along the vertical axis of the electromagnet. 

Behind this, a circuit (Fig.2) is connected with the ends of copper winding around electromagnet. This 

circuit has a vital role to change the direction of current after a certain interval. It contains a SMPS (Switch 

mode power supply), four solid state relay switches, an Arduino board, a photoelectric sensor, and a 

breadboard. This circuit is designed to control the polarity of electromagnet by changing the direction of 

current w.r.t. the piston position. A photoelectric sensor is used to detect the position of piston and sense 

the data to send it to Arduino board which controls the relay switch and changes the direction of current 

accordingly. Top view of the engine is shown in Fig.3. 

 

Working principle of this engine has to be explained with help of Fig 1. At first, it is supposed that the 

electromagnet has North Pole at upper end and south at bottom end. At the same time, permanent magnet 

1 (PM-1) has North Pole at bottom end and permanent magnet 2 (PM-2) has North Pole at its upper end. 

As a result, electromagnet repels PM-1 and attracts PM-2 simultaneously. This way piston will have an 

upward movement. 

 

      
Fig.1 Side view of the Engine    Fig.2 Circuit       Fig.3 Top view of the engine 

Contributed Article 
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When the PM-2 comes closer to electromagnet, current in Copper winding has to be reversed. So the 

previous pole setup of electromagnet gets reversed but poles of PM-1 and PM-2 remain the same. So, in 

the same manner, PM-2 is repelled by electromagnet, and PM-1 is attracted simultaneously, and the piston 

will move downward. This way, piston will have a continuous reciprocation if this process will occur in a 

cyclic manner. A slider crank mechanism is attached with one end of the piston that converts this 

reciprocating motion into rotary motion. A flywheel is fitted with the crank shaft as usual. 

 

3. MATERIAL USED 

 

A soft iron core is used as electromagnetic core which is wrapped by several number of turns of copper 

wire co-axially, and a Sintered Neodymium (Nd2Fe14B) Magnet is used as permanent magnet. All other 

components of this design are made of Aluminium. Neodymium magnets are the strongest type of 

permanent magnet commercially available. 

 

4. CALCULATIONS 
 

Using the equations, torque is calculated with the change in crank angle. It is found that there are two power 

strokes in 360 degrees of crank rotation and the graph between angle of rotation and mean torque is given 

in Fig.4. Isometric schematic view of the engine is given in Fig.5. 

 

F = (μ0/4π) (q1q2/x2) 

Or, F = (μ0/ 4π) q1q2 ((1/ (80+x)2) + (1/ (80-x)2))) 

Or, T= r F = r (μ0/ 4π) q1q2 ((1/(80 + x)2) + (1 / (80-x)2))) 

 

where, x = r (n- √(n2- sin2θ)) + r (1-cosθ) q1= (N I A / L) 

 

Input= (36 V) (15 A) = 540 W 

Tmean= (∫(T dθ))(0,2 π)  / (2π) 

Output = (2π N Tmean) / 60 

So, Efficiency = η=(2π N Tmean) / (60x540) 

 

where, 

F= Force between two magnetic dipole 

q1 & q2= pole strength of electromagnet and permanent magnet 

T= Torque acted upon crank  

X= Displacement of piston= f(angle made by crank with horizontal) 

N= L/r 

L= length of connecting rod 

N= No. of turns in electromagnet 

I= Current passing through Cu wire 

Tmean= Mean torque 

 

     
Fig.4 Plot of torque with crank angle    Fig.5 Schematic Isometric view of the assembly 

         obtained through simulation                       
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5. POSSIBLE APPLICATIONS 
 

As its efficiency is thought of to be higher compared to an I.C. engine or Electrical engine, it can be used 

in automobile or industrial applications.  In valve controlling system of IC engine, the principle of this 

engine can be employed. It can also be used instead of pneumatic actuators, and in the field where 

reciprocating concept plays a vital role, like reciprocating pump and compressor. 

 

6. IMPLEMENTATION ISSUE 

 

During fabrication of this engine, it should be noticed that the position of electromagnet will be perfectly 

constrained with the help of a clamping device otherwise the device becomes unstable due to vibration 

caused by reciprocation. Permanent magnet should be properly and tightly located at their position. 

Connection should be properly done and there should be a leak proof cover of magnetic proof material so 

that there will be no flux loss from the system. 
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Conference Website: www.robotics2018.tuiasi.ro  

 

General information: 

 

It is our pleasure to invite you to ROBOTICS 2018, organized by "Gheorghe Asachi" 

Technical University of Iasi, Romania, during September 20 - 21, 2018. The conference aims 

at bringing together under a unique forum, scientists from academia and industry to discuss 

the state of the art and the new trends in robotics and to present recent research results and 

prospects for development in this rapidly evolving area. 

 

All materials must be written in English. Submitted papers will undergo a peer review process, 

coordinated by the International Program Committee. All the selected and presented papers 

will be published in IOP Conference Series: Materials Science and Engineering (ISI Web 

of Science). 

 

 

Organized by: 

 

”GHEORGHE ASACHI” TECHNICAL UNIVERSITY OF IASI  

FACULTY of MECHANICAL ENGINEERING  

FACULTY of AUTOMATIC CONTROL AND COMPUTER ENGINEERING 

 

With the support of: 

ROBOTICS SOCIETY of ROMANIA - SRR 

 

 

Important deadlines: 

 

March 18, 2018:     Submission of papers 

May 15, 2018:     Notification of acceptance 

June 15, 2018:  Final camera ready manuscript and registration of at least one of 

the authors 

September 20 – 21, 2018:  Conference 

 

For any questions please contact the organizers at robotics2018@tuiasi.ro  

 

 

 

 

Forthcoming Events 
 

 

 

 

 

http://www.robotics2018.tuiasi.ro/
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