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The main objective of 
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quality and reliability of 
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this in view, AMM 
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Machines and 
Mechanisms, iNaCoMM, 

and the workshops on 
Industrial Problems on 
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Due	 to	 some	 unavoidable	 circumstances,	 publication	 of	 the	 January	 2017	
issue	 of	 the	 Bulletin	 of	 the	 Association	 for	 Machines	 and	 Mechanisms	
(AMM)	is	somewhat	delayed.	
	
In	this	New	Year,	Bulletin	of	the	AMM	Volume	9,	No.	1,	January	2017	issue	
is	 now	 ready	 for	 publication.	 Dr.	 Shankar	 Sehgal,	 Zonal	 Vice	 President	
(North),	initiated	to	bring	out	this	issue.		
	
Dr.	 Shital	 S.	 Chiddarwar	 (Zonal	 Vice	 President‐	 West)	 has	 contributed	
effectively	 to	 send	 an	 article	 and	 a	 report	 of	 XII	 IPRoMM	 National	
Workshop2016.	 Dr.	 G.	 Saravana	 Kumar,	 Secretary	 AMM,	 and	 other	 office	
bearers	of	the	AMM	have	extended	background	support	as	usual.		
	
Report	on	the	proceedings	of	the	12th	IPRoMM	National	Workshop	2016	on	
Industrial	Problems	on	Machines	and	Mechanisms	held	at	VNIT,	Nagpur	is	
included	in	this	issue.	Thanks	to	the	Organizing	Team	from	VNIT	Nagpur	for	
compiling	the	report.	The	Award	Winning	article	on	“Solar	Panel	Cleaning	
Robot”	authored	by	Vijay	Kulwant	and	S.S.	Chiddarwar	is	also	placed	in	this	
bulletin.	
	
AMM	members	 and	 other	 interested	 persons	 are	 requested	 to	 contribute	
articles	 and	 send	 the	 same	 to	 the	 editorial	 team	 for	 April	 2017	 issue.	
Constructive	suggestions,	comments	for	improvement	of	the	Bulletin	of	the	
AMM	are	requested.		
	
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.		
	
Hope	you	all	have	a	wonderful	New	Year	2017!	
	

Prof.	Santanu	Das
Editor‐in‐Chief

Association for Machines and
Mechanisms

News  Bulletin
Volume 9, No. 1                  January 2017
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AMM headquarters are 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. 
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An ordinary teacher can express, 
A common teacher can explain, 
A good teacher can experiment, 
A great teacher can inspire (the 

inner sprit of the student). 
 

--- Anonymous 
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Brief Report on XII IPRoMM-2016 Organized by the 
Department of Mechanical Engineering, Visvesvaraya National 

Institute of Technology Nagpur  
 
National Workshop on Industrial Problems on Machines and Mechanisms (IPRoMM 2016) 
was organized under the aegis of the Association for Machines and Mechanisms by 
Department of Mechanical Engineering of Visvesvaraya National Institute of Technology 
Nagpur. The main theme of the workshop is “Challenges in Manufacturing”. IPRoMM 2016 
was organized with the aim to provide a platform to bring together academicians, researchers, 
designers, practicing engineers and other users of industrial machines to share the problems, 
solutions, new developments & ideas and relevant issues. It was a two days’ event, 22-23 
December 2016. IPRoMM 2016 has been successful in attracting about 89 research papers 
for final publication in the proceedings. An open competition – “Designing Challenges”, 
based on live industrial problems is being arranged as part of IPRoMM 2016 to promote 
research on industrial issues and this is the first time that such a competition is included in 
IPRoMM workshops. In addition to this, a workshop on Solid Modelling is also being 
arranged for students as part of this event. 
 

 
Release of XII IPRoMM Proceedings on 22.12.2016 

 
The inauguration function of XII – IPRoMM was graced by Mr. M.S. Unnikrishnan, MD and 
CEO of Themax Ltd. Pune and Prof. Narendra S. Chaudhari, Director VNIT Nagpur. He 
addressed the gathering with his views on current trend in Manufacturing Industries i.e. 
Industry 4.0. Eminent personalities from various industries like Ashok Leyland Bhandra, 
Thermax Ltd. Pune, IOCL Nagpur were present along with eminent professors from various 
academic institutes. Dr. G. Saravana Kumar, Secretary AMM also briefed about activities of 
AMM during inaugural function. 
 
IPRoMM 2016 included a special session on “Human Powered Machines”, in the honour of 
Prof. Jayant Modak, who has been recently awarded D. Sc. in Engineering Sciences by 
Rashtrasant Tukdoji Maharaj Nagpur University for his contribution in the field of “Human 

 News Report on XII IPRoMM-2016  
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powered machines”. The key note addresses by eminent personalities like Dr. C. Amarnath, 
former Professor, IIT Bombay and President AMM, Prof. Kshitij Gupta, Professor, IIT Delhi, 
Prof. J. P. Modak, Prof. Emeritus PCE Nagpur and Dr. G. Saravana Kumar, Associate 
Professor, IIT Madras were also scheduled during this two days’ event. 
 
Overall, 100+ papers were submitted for IPRoMM-2016 through EasyChair. Out of them 89 
papers were accepted for oral presentation and publication in the proceedings. 103 delegates 
registered for the IPRoMM, 15 for designing challenges and 21 for solid modelling 
competition. The 80 research papers were presented on both days of workshop. From the 
accepted papers, following papers were awarded with prizes based on recommendations of 
the reviewers.  
 
First Prize (Rs. 5000/-): Design of a universal test setup for testing motors at ambient and 
thermovac, by Mahesh Ch, Dheerank R, Gaurav V Kotecha, Abhinandan Kapoor, Abhishek 
Kumar and Keshava Murthy Ka,  ISRO Banglore. 
 
Second Prize (Rs. 3000/-): Design of pedal operated behda cracking machine using flywheel 
motor, by Vipul Satone, Nimesh Chahare and Pramod Padole of VNIT Nagpur. 
 
Third Prize (Rs. 2000/-): 

a. Modeling of a magneto-rheological (MR) damper using genetic programming, by 
Pravin Singru, Ayush Raizada, Vishnuvardhan Krishnakumar and Akhil Garg, BITS 
Pilani Goa Campus 

b. Multi-sensor tool condition monitoring in end milling of Ti-6Al-4V, by Neelesh 
Kumar Sahu, Makrand Channe and Atul Andhare, VNIT Nagpur 
 

Consolation: 
a. Dynamic analyses of four-bar mechanism in MechAnalyzer software, by Rohit 

Kumar, Sripad D Vantmuri, Rajeevlochana G. Chittawadigi and Subir Kumar Saha, 
Amrita University and IIT Delhi 

b. HuMotor: A humane way to utilize human efforts at a workplace, by Sivakumar A, 
Sandipan Bandyopadhyay, Gurunathan Saravana Kumar and Palaniappan Ramu, IIT 
Madras 

c. Numerical analysis of tandem airfoils for sub-sonic axial flow compressor blades, by 
Arunendra Kumar Tiwari, Sanjay K Sharma, Rohan Pande and Vilas R Kalamkar, 
VNIT Nagpur 

 
The event “Designing Challenges” was organized as a part of XII IPRoMM-2016. In this 
event, live problems from various prestigious industries nearby Nagpur were float on the 
website. Participants were asked to submit a report on probable solutions and present it on the 
first day of the XII IPRoMM-2016. The event was judged by industry and academia experts 
and two solutions were judged best in all categories and were awarded with cash prize of Rs. 
10,000/- each.  

1. Shubham Dongarwar, Solar panel cleaning mechanism, VNIT Nagpur  
2. Pranjal Sharma, Design and development of closed loop electrical feedback system 

for engine preservation unit 
 
Another event “Solid Modelling Competition” was held in collaboration with Shri 
Ramdeobaba College of Engineering and Management Nagpur. The first round of this event 
was held at collaborating institute and final round at VNIT Nagpur. This event was judged by 
Dr. Gaurav Tiwari of VNIT Nagpur. This competition was successfully conducted by Dr. 
Vishal Shukla of collaborating institute. For first round, 21 candidates participated in the 



 
6 

competition and 10 out of them qualified for the final round. Out of 10 qualifiers, two 
participants were awarded with prizes. 

1. First Prize (Rs. 3000/-) Vinay  Badewale of J.D. College of Engineering and 
Management, Nagpur  

2. Second Prize (Rs. 1000/-) Surendra Das of Indo German Tool Room, Aurangabad 
 

The prize distribution was done at the hands of Dr. C. Amarnath, President AMM in the 
valedictory function. 
 

 
Prof. C. Amarnath gracing the valedictory function of XII IPRoMM-2016 

 
XII IPRoMM was successfully accomplished by Prof. P. M. Padole (XII IPRoMM 
Organizing Chair) and Dr. A. B. Andhare along with Dr. Shital Chiddarwar (XII IPRoMM 
Organizers) and their team. 
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Solar Panel Cleaning Robot 

 
Vijay Kulwant1 and S.S. Chiddarwar2 

1,2Department of Mechanical Engineering, VNIT Nagpur 

Email: 1vijaykulwant@gmail.com, 2s.chiddarwar@gmail.com 

INTRODUCTION 

Pollution, dust and birds dropping causes in preventing sunlight from reaching the solar cells 
in solar panels and more the dirt lesser the amount of energy they produce. This loss may be 
as high as 30 percent of the capacity of that panel. So there has to be proper periodic 
inspection and cleaning of solar panels to avert this loss. Cleaning of solar panel involves 
huge investment and labour if it is done manually. So the solution has to be economical, 
efficient and should not affect the surroundings. 

CONCEPT 

Considering all the above mentioned issues the robot was designed which is easy to handle 
and adjustable to any length of solar panel and type of installation. It is easy to manufacture, 
repair and will consume less amount of energy. 

SCIENCE AND TECHNOLOGY INVOLVED 

For cleaning of solar panels the robot has to cover whole area of the panel according to the 
installation of panels. In this robot the brush is made to reciprocate all over the panel length. 
Sufficient passes are made to clean the panel. For reciprocation of brush scissor’s mechanism 
is used which is actuated by the DC motor placed at the base of scissor mechanism. And flat 
rope drive is used to move the scissor’s mechanism assembly vertically. The overall weight 
of the assembly is kept lower for easy handling and to make actuations easily by DC motors. 

DRAWINGS 

Scissors mechanism as shown in figure 1 will be moved horizontally and vertically to clean 
solar panels. There are total four DC motors used in a robot. One high torque DC motor is 
used for actuation of scissor’s mechanism, second DC motor is used to move whole 
mechanism horizontally on panel, third DC motor is used to move the scissors mechanism 
vertically which is attached to flat belt winch and fourth DC motor is used to move pawl on 
the ratchet which is fixed on the axle of trolley timing pulley wheel. 

Two C sections are used to fix the whole robot to the solar panel installation one at the top as 
shown in figure 1 and other at the bottom. Which removes the additional support required to 
fix the robot to the panels and can be fixed to any type of panel installation. To move the 
mechanism assembly vertically the trolley is designed which will transverse on the circular 
and rectangular tubes whose ends are supported by two C sections. Pulley wheel is attached 
beneath the trolley to move on circular tube and timing pulley wheel is attached to move on 
timing belt fixed on rectangular tube which facilitates the ratchet and pawl mechanism used 
to stop trolley at required position. Scissor’s mechanism is attached to C section guide rod as 
shown in figure 1 and rollers are provided at every joint so that mechanism will remain in 

 Contributed Article 
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plane and move freely. Every joint is made using bolt and lock nut so that it will not get loose 
because of vibration produced by continuous reciprocating motion. 

 
Figure 1 Whole robot fixed by C section attachment to panel 

METHODOLOGY USED 

For easy operation of mechanism and robot the capacity of motor should be of sufficient to 
take all loads for its operation. 

 
Figure 2 Free body diagram of scissors mechanism 
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W’ =Load considered to be applied due to cleaning process between brush and panel =1 kg-f 
(assumed) 
L = Length of larger link(C,D,E,F,G and H) = 2 * link of smaller link (I,J,B and tO1)= 25 cm 
 
By considering the free body diagram of I and J links balancing vertical load and moment we 
get 
RY1 =W’ and RY2=W’ (By vertical load equation) 
RX1 =  =RX2 (By moment equation) 

 
By considering the free body diagram of G and H links balancing vertical load and moment 
we get 
RY1 +FY=RY3 and RY2 + FY +RY4 (By vertical load equation) 
RX3 = FX + RX1 and RX4 = FX –RX2 (By horizontal load equation) 
FY=0 (By moment equation about P1 and P3) 
 
Therefore, RY3 = RY4 = RY1 = W’ 
RY1 * +RX3 * +RY3 * +RX1 * = 0 (By moment about P1) 

 
Hence RX3 =  

 
So on adding an extra link the horizontal reaction at the base given by 
RX = (2*N+1)*  (Where N = no of cross links present) 

 
In given design there are three cross linkages, therefore N=3 
By above equation RX =  

 
Motor fixed at O1 has to apply the moment equal to the moment transferred by applied load 
to point O1  
Moment about O1=M1 = ( * +W’* )*  =4*W’*cos *L 

Required moment = 2 * M1 = 8*W’*cos *L= 8 * 1 * 50 *cos  
Maximum value of M = 400 kg-cm (for  ) 
 
Torque capacity of motor should be 400 kg-cm to operate the mechanism. As rpm 
requirement is not high so for same watt motor, more torque can be applied. By mechanical 
advantage at the link attached to motor. 
 
F_eff *r1=M (equating moment on both the sides) 
 
For same torque if F_eff is optimized the hub size can be reduced and space at motor axle can 
be optimized. 
 
Total weight of robot = 12 kg (By design) 
 
So for different angle of solar panel installation the maximum torque required is when solar 
panel is perfectly vertical. So for 12 kg of robot taking average radius of 4 cm of belt pulley 
maximum torque rating required is 48 kg-cm. And for horizontal movement motor capacity 
will be much less than 48 kg-cm as solar panel will be at some angle so normal reaction will 
be less than 12 kg so DC motor with 120 kg cm torque capacity  will be sufficient for both of 
the above mention cases. 

IMPLEMENTATION OF SOLUTION 
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To fix the mechanism at motor axle a hub and hub support is attached by bolt and hub is 
attached to the one of the base link of mechanism which is extended backward as shown in 
figure 3. Which help in mechanical advantage as lever arm is reduced by keeping same 
moment to be transferred. Second base link will come between the link attached to the hub 
and hub support having collar which will not allow link to come out. 

To stop the trolley in between at any point the trolley is having ratchet and pawl mechanism 
as shown in figure 4 which is attached to the axle having timing pulley at one end. The motor 
fixed to pawl is moved clockwise or anticlockwise according to motion of robot in either 
direction moving upward or downward.Figure 5 shows the motor attached to flat rope winch 
and flat pulley which can be manufactured using the nylon tubes of required diameter or by 
3D printing. Flat rope will be attached to winch at one end and other end will be attached to 
the slot on mechanism assembly guide rod. Rope will pass over the pulley fixed in between 
for safe and efficient operation. 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

To move mechanism assembly upward with the trolley and to hold the mechanism assembly 
at required position the guide rod is passed through the mechanism assembly as shown figure 
6 the guide rod is passed below the roller which will not allow mechanism to move in any 
direction with respect to guide rod and the length of guide rod depends on the panel 
installation height. 

SPECIAL FEATURES OF THE SOLUTION 

This robot can be used to clean any size of solar panel of less than the stroke length of 
scissor’s mechanism and solar panel installation of length less than guide rod length passing 
through mechanism assembly. This robot is designed to access any point on flat rectangular 

  
Figure 3 Hub assembly to fix mechanism to  Figure 4 Assembly of ratchet and pawl 

Motor            with timing pulley 

  
Figure 5 Winch and pulley for flat belt         Figure 6  Guide rod passing through 

assembly        mechanism assembly 
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surface as trolley can be stopped at any position on the supporting tubes to access any area to 
facilitate cleaning process. 

OTHER SPECIFIC DETAILS 

To reduce the consumption of water for cleaning solar panels the solution is suggested in 
which each solar panel is monitored for its output on periodic basis by some feedback system. 
If the output of particular solar panel is reduced by some threshold value, which is not 
acceptable then there is possibility of dirty solar panel and is not working at required 
efficiency. So the feedback is given to robot and water will be used to clean that particular 
solar panel column or solar panel depending on the installation. So in place of cleaning all the 
panels using water first panels are cleaned without water and then according to the feedback 
from monitoring system the panels are cleaned using water. If after cleaning using water, the 
efficiency is still below the threshold level then physical inspection will be required to know 
the actual problem. 

IMPLEMENTATION ISSUE 

As belt drive is used to pull mechanism assembly up and to hold it at required position, belt 
drive should be placed on top side of solar installation otherwise it will slack and will not 
work. 

REFERENCES 

1) Gaffar G Momin , Rohan Hatti , Karan Dalvi , Faisal Bargi , Rohit Devare (2015) Design, 
Manufacturing & Analysis of Hydraulic Scissor Lift, International Journal of Engineering 
Research and General Science, Volume 3. 

2) Georgy Olenin, Thesis 2016, Design of hydraulic scissors lifting platform, Saimaa 
University of Applied Sciences, Faculty of Technology Lappeenranta Degree Programme 
in Mechanical Engineering and Production Technology. 
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NITK SURATHKAL  

Since  its  inception  in  1960, National 
Institute  of  Technology  Karnataka 
(NITK),  Surathkal  has  established 
itself  as  a  premier  Institution, 
engaged  in  imparting  high  quality 
technical  education  and  supporting 
and development activities. NITK has 
conferred the status of an  Institution 
of National  Importance  vide NIT  Act 
No.29 of 2007 by Govt. of India and is 
consistently ranked as one of the top 
ten  technical  institutions  in  India. 
Presently, NITK offers 9 Bachelors, 28 
Master’s  and  Doctoral  Degree 
programmes.  

NITK  is  committed  to  enhance 
capabilities  and  potential  of  our 
human  resources  with  the  objective 
of  transforming  them  into  leaders  in 
their  chosen  areas  of  interest.  Our 
vision  is  to  strive  for  excellence,  be 
globally  competitive  in  technical 
education  and  focus  on  knowledge 
assimilation,  generation  and 
dissemination.  The  year‐long 
activities  during  the  occasion  show‐
cased  the  glorious  contributions  of 
NITK  in  various  fields of  its  activities 
and projected new  initiatives  for  the 
coming years. The  institute  is  located 
22  kilometres  north  of  Mangalore 
City  along  the  Kanyakumari‐Mumbai 

National Highway‐66, amid 300 acres 
of  sylvan  surrounding  with  the 
picturesque  Western  Ghats  on  the 
east  and  sun‐kissed  sands  of  the 
Arabian Sea to the west.  

DEPARTMENT  OF  MECHANICAL 
ENGINEERING  

Department  of  Mechanical 
Engineering  established  in  1960,  the 
oldest  and  largest  department  of 
NITK,  has  earned  a  good  reputation 
as  a  center  for  academic,  research 
and  industrial  consulting  activities. 
Academic  Programmes  leading  to  B. 
Tech.  degree  in  Mechanical 
Engineering,  M.  Tech.  degree  in 
Manufacturing,  Mechatronics, 
Thermal  &  Design  and  Precision 
Engineering,  and  Ph.D  degree  in  the 
broad  areas  of  Design, 
Manufacturing,  Mechatronics,  and 
Thermal  Engineering  are  currently 
offered  by  the  department. 
Laboratories  with  state  of  the  art 
equipments,  highly  qualified  faculty 
and  dedicated  supporting  staff 
provide  an  ideal  environment  for 
academic and research pursuits.  

ABOUT THE WORKSHOP  

Machines  and  Mechanisms  have 
fascinated  mankind  throughout 
recorded  history.  In  this  two  days’ 
workshop  on  ‘Machines  and 

Mechanisms:  Kinematics,  Dynamics, 
and Computational Tools’, prominent 
scientists  from  IISc,  IIT, and  ISRO will 
present  the  recent  advances,  and 
applications/case  studies  in  the  field 
of Machines  and Mechanisms. Apart 
from  the  above  presentations,  there 
will  be  demonstrations  of 
computational  tools by  experts  from 
the  industry (MSC Software, Dassault 
Systems and Altair).  

PRESENTATIONS BY THE SCIENTISTS  

Creative  design  of  mechanical 
systems  using  ‘Systematics  of 
Linkages’ technique  

Kinematics in Elastic Deformation 
of Compliant Mechanisms  

Mobility  analysis  of  compliant 
mechanisms  

Lumped  models  of  compliant 
mechanisms  

Design of real‐life using concepts 
from mechanisms  

Machines  and  mechanisms  in 
Spacecraft  

TOPICS  TO  BE  COVERED  UNDER 
DEMONSTRATIONS  OF 
COMPUTATIONAL TOOLS  

Kinematics  and  Dynamics  of 
Machines and Mechanisms  
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Multi‐Body  Dynamics  &  Virtual 
simulation tools  

Flexible  Body  Dynamics  & 
Application Areas.  

Tutorial kit for students  

Modelling  Automotive 
components with MBS Tools.  

Creating and analyzing multibody 
models  from  existing  CAD  and  FEA 
models.  

Kinematics  &  Compliance 
Analysis of Automotive Suspensions  

Road  Load  Data  Analysis  & 
development  of  virtual  roads  in 
Automotive  

Optimization  driven  Multi  body 
dynamics solutions  

Developing  Component  Stiffness 
models  for  vehicle  dynamics 
Assessment  

Generation of MBS Driven Loads  

Application  and  use  cases  in 
industry  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

RESOURCE PERSONS  

(ACADEMIA/ORGANISATION)  

Dr.  Mruthyunjaya  T.S.,  Former 
Professor, IISc‐ Bangalore  

Dr.  G.K  Ananthasuresh,  Professor,  
IISc‐Bangalore  

Dr.  Sudipto  Mukherjee,  Professor, 
IIT‐Delhi  

Dr.  Sandipan  Bandyopadhyay, 
Assistant Professor, IIT‐Madras  

Mr.  H  N  Suresh  Kumar,  Deputy 
Project Director ,ISRO  
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The 4th Conference on Mechanisms, Transmissions and 
Applications (MeTrApp 2017) at Trabzon, Turkey on July 3-5, 

2017 

 
The 4th Conference on Mechanisms, 
Transmissions and Applications  
(MeTrApp 2017) will be organized by 
Karadeniz Technical University,  
Mechanical Engineering Department in 
Trabzon, Turkey on July 3-5. 
The call for papers and the detailed 
information are provided at the  
conference website: 
http://metrapp2017.ktu.edu.tr/ 

MeTrApp 2017 is organized under the 
patronage of International  
Federation for the Promotion of 
Mechanism and Machine Science 
(IFToMM). The researchers are 
welcome to submit their high quality 
and original research papers relevant 
to the conference topics: 

* Mechanisms and Machine Design 

* Mechanical Transmission 
* Mechatronics 
* Computational and Experimental 
Methods 
* Dynamics of Mechanisms and 
Machines 
* Micromechanisms and 
Microactuators 
* Biomechanics and Medical 
Engineering 
* Industrial Applications 

We are looking forward to your 
contributions to MeTrApp 2017 and 
hope to meet you in Trabzon, Turkey. 
 
Contact: 

Dr. Mehmet ITIK (Conference Chair) 
Department of Mechanical Engineering 
Karadeniz Technical University, 
Trabzon, Turkey 
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Call for Papers for the 41st Mechanisms and Robotics Conference 
(MR) 

 

@ ASME 2017 International Design 
Engineering Technical Conferences 
https://www.asme.org/events/idetccie 

Abstract and Final Draft Paper Due: 
February 10, 2017 

The 41st ASME Mechanisms and Robotics 
(MR) conference will be held as part of the 
2017 ASME International Design 
Engineering Technical Conferences & 
Computers & Information in Engineering 
Conference (IDETC/CIE) in Cleveland, 
OH, August 6-9, 2017.  

Since 1952, the ASME Mechanisms and 
Robotics (MR) conference has provided an 
international forum for the exchange of 
technical and scientific information on the 
theory and practice of mechanical and 
robotic systems.  Topics span areas central 
to design and analysis of mechanical, 
mechatronic, and robotic systems, 
including kinematics, dynamics, novel 
mechanisms and robots, software 
systems, educational practices, and various 
applications. Papers are particularly 
encouraged from the areas in soft-, 
flexible- and human-safe robots, 
reconfigurable mechanisms and robots, 
origami-based systems, rehabilitation and 
medical robots, and exoskeleton/prosthesis 
design and development. 

Submitted papers will be eligible for the 
Mechanisms and Robotics Best Paper, 
Freudenstein/ General Motors Young 
Investigator, A.T. Yang Memorial, and 
Compliant Mechanism awards. Authors of 
the strongest papers at the conference will 
also be invited to submit enhanced archival 
versions to an IDETC Special Issue of 
the Journal of Mechanisms and Robotics. 

The MR conference will host the following 
symposia: 

MR-1 Mechanism Synthesis & Analysis 
MR-2 Theoretical & Computational 
Kinematics 
MR-3 Compliant Mechanisms        
MR-4 Origami-Based Engineering Design 
MR/MNS-5 Micro/Nano-Scale Robotics & 
Manufacturing 
MR/MSNDC-6 Motion Planning, 
Dynamics & Control 
MR-7 Medical & Rehabilitation Robots 
MR-8 Novel Mechanisms, Robots & 
Applications 
 
CONFERENCE ORGANIZERS: 

Andreas Mueller (Johannes Kepler Uni., 
Linz, Austria, a.mueller@jku.at) 
James Schmiedeler (Uni. of Notre Dame, 
IN, James.P.Schmiedeler.4@nd.edu) 
Philip Voglewede (Marquette Uni., 
WI, philip.voglewede@marquette.edu) 
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Editorial Board 
Editor-in-Chief:  Prof. Santanu Das, Kalyani Government Engineering College, Kalyani  
Editorial Members: Prof. Shankar Sehgal, Panjab University, Chandigarh [Zonal Vice President (ZVP) North] 

Dr. R. Ranganath, Spacecraft Mechanisms Group, ISRO Satellite Centre, Bangalore [ZVP South] 
          Prof. Ranjit Kumar Barai, Jadavpur University, Kolkata [ZVP East]  

Prof. Shital S. Chiddarwar, VNIT, Nagpur [ZVP West] 
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RecurDyn, based on multi-body dynamics, is the CAE software for multi-physics 
solutions. Starting with just multi-body dynamics in 2004, RecurDyn became the 
first Multi-Flexible Body Dynamics (MFBD) to integrate multi-body dynamics and non-
linear finite element methods into its numerical integrator, which opened the new 
paradigm in the field of multi-physics CAE. 
 
Today, RecurDyn continues to lead the multi-physics CAE field by creating inter-
disciplinary CAE software that integrates MFBD, Lubrication, Control, and Design 
Optimization, all in a single framework. 
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