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Message from the Editor-in-Chief

Volume 8, No. 2, April 2016 issue of the Bulletin of the Association of
Machines and Mechanisms (AMM) is now ready for publication. Dr. R.
Ranganath, Zonal Vice President (South), has kindly taken the
responsibility to bring out this issue.

Dr. G. Sarvana Kumar, Secretary AMM, Dr. C. Amarnath, President AMM
and other office bearers of AMM have extended their support as usual to
bring out this issue.

Two articles are included in this issue. The first one is on “6m Aperture
Unfurlable Antenna” written by N.S. Murali, Milind Undale and Subash
Yadav from ISRO, Bangalore. The second article is submitted by Sumit
Kumar, Sri Narayan, Kamod Kumar Sah and Riyaz Rafique on “Mechanism
for Biologically Inspired Four Legged Robotic Vehicle”. They are from Sri
Satya Sai University of Technology & Medical Sciences, Sehore, M.P. Hope
both these two articles would be of interest to the Machines and Mechanisms
community.

AMM members are requested to contribute articles for the July 2016 issue.
Constructive suggestions, comments for improvement of the Bulletin of
the AMM are also requested.

The Editor-in-Chief sincerely acknowledges the role of office bearers and
members of the Editorial Team for obtaining and reviewing the write ups.
I wish to express my sincere gratitude to all concerned for their help to
bring out this issue of Bulletin.

I reiterate again that members of the AMM may think whether an
International Journal of the AMM can be thought of in near future to
promote the activity of Machines and Mechanisms community further.

Prof. Santanu Das
Editor-in-Chief



About the Association of Machines and Mechanisms (AMM)

The AMM headquarter is currently located at the Department of Engineering Design, T
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)

Retired Professor,

Department of Mechanical Engineering,
Indian Institute of Technology, Bombay,
Powai, Mumbai 400076, INDIA

Phone: + 91 80 2368 2151
Email: president@ammindia.org

Prof. Ashitava Ghosal (Vice President)
Department of Mechanical Engineering,
Indian Institute of Science,

Bangalore 560 012, INDIA.

Phone: +91 80 2293 2956

Email: vicepresident@ammindia.org
Web:
http://www.mecheng.iisc.ernet.in/~asitava

Dr. G. Saravana Kumar (Secretary)
Department of Engineering Design,
Indian Institute of Technology, Madras,
Chennai 600036, INDIA.

Phone: + 91 (44) 2257 4736
Email: secretary@ammindia.org
Web: http://ed.iitm.ac.in/~gsaravana

Dr. Palaniappan Ramu (Treasurer)
Department of Engineering Design,
Indian Institute of Technology, Madras,
Chennai 600036, INDIA.

Phone: + 91 (44) 2257 4738
Email: treasurer@ammindia.org
Web: http://ed.iitm.ac.in/~palramu
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Kalyani Government Engineering College, Kalyani- 741235, West Bengal, INDIA

Phone: +91 9433956050
Email: sdas.me@gmail.com
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Mechanical Engineering Department, Electrical Engineering Department,
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Dr. Shital S. Chiddarwar (ZVP, West)
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Spacecraft Mechanisms Group, Dept of Mechanical Engineering
ISRO Satellite Centre, Visvesvaraya National Institute of
Bangalore-560017, INDIA Technology, Nagpur, INDIA
Phone: +91 (80) 25082417 Phone: +91 9561050130

Email: rrrr@isac.gov.in Email: shitalsc@mec.vnit.ac.in

Purity, patience, and perseverance are
the three essentials to success and,
above all, love.

--- Swami Vivekananda




About the International Federation for the Promotion of Mechanism

and Machine Science (IFToMM)

How IFToMM can be reached

* Through your local Member
Organization, to become active in
IFToMM

* Through an IFToMM Technical

Committee Chairperson, to participate in
a specific activity

® Through the IFToMM Executive Council

* Through the IFToMM Secretary General:
Prof Teresa Zielincka Warsaw Uniwersity of
Technology, MEIL, ul Nowowiejska 24,

00-665 Warsaw, Poland

From left to might: Giovanni Bianchi (1984-1987
and  1988-1991), Arcady DBessomov representing
Ivan L Artobolevsky (1969- 1971 and 1972-1975),
Bernard Foth (1980-1983), Jorge Angeles (1996-
1999), Eemneth J. Waldron (2000-2003 and 2004-
2007), Leomard Maunder (1976-19790), Adam
Morecki  (1992-1995), Marco Ceccarelli

2011 and 2016-2019). Yoshiko Nakammra (2012-2015)

Main activities of IFToMM
. -l'?lFI‘nlﬂ.[Mmbssdmrimyuﬂ

Edncation

History of MMS
Stamdardization of Terminology
# 5 affiliated Journals and 2 book series:
Mechanism and Mackine Theory
ity /Forww. jonrnals. ebevier.com/ mechanism-and-
machine theorv
Open-access Mechanical Sciences
bt mec b-sci med
Chinese Journal of Mechamical Engineermg
bttp/iwww.cjmenet com
Journal of Vibration Engineering & Technologies

v A
Mechanics Based Design of Structures and Machines
huttp: v tandf.co.uk jowrmalsfifles/1 5397734 35p

B-wksumnlﬂds

Book series on History of MMS
- Com/series T481

+ A World Congress every 4 years

IFToMM

International Federation for the
Promotion of
Mechanism and Machine Science

Mission

To promote research and development
in the field of Machines au.dl\fhcla.ms-.s
by th ical and experi ihod
along with their practical application
Vision

To provide leadership for cooperaiion and
development of modern results in the

Mechanizm and Machine Sciences by assisting
and enhancing international collaboration

IFToMM webpage:
hitp: vonwifiommeors

IFToMM, January 2016

Bodies of IFToMM

General Aszembly
The Assembly 13 the supreme body of the
Federation and determines its policy. It 13 composed
of the Chuef Delegates of IFToMM Members and
members of the Executive Counaal

Executive Council

The Executive Council manage: the affaws of the
Federation between the sessions of the Genenal
Aszembly. It 1z elected every fowr years, meets

lly, and 13 d of the Prend Vice-
Prendent, Seawtary-General, Treasuwrer, and sx
¢ membars.

EC 2016-2019

President Marco Ceccarelli (Inaly), Vice-President Chang
Shuo-Hung (Chim-Taiped); Secretary General: Zielinska Termsa
(Poland); Treaswer. Cameiero Juan Amwmio (Camada); Past
President Yoshthko Nakamura (Japan); EC members: Corves
Burkhard (Germuny), Ghosal Ashinva (India), Huang Tian
(China- Bedjing), Meriet Jean Pierre (France), Viadero Fernando
(Spaia), Can Dede (Turkey)

Commizsions and Committees
Each Permonent Commission and  Techmical
Comm B :mpead of a Chauperson,
by the Council, a Secretary
and members mnaud by the Chauperson
and appomnted by the Executive Council A Charperson
shal mot seve for more two  terms
consecutively. The muﬂl goals for the work of the

C and are amed at
promoting  ther ﬁ.]d‘ of mterest by attracting
k asd luding  young

mdividuals, n order to:

- define new d h and devel
withun thewr techmical areas;

- establish cenmtacts berween researchers and

ennneers;

- mmtate and develop base: and procedures for
modern problems;

- the exck of mf

- orgamze matiomal and mtematonal symposia
conferences, summer schools, and meetings

Member Organizations

ARMENIA AUSTRALIA
AUSTRIA AZERBAITAN
BELARUS BRAZIL
BULGARIA CANADA
CHINA-BEIJING CHINA-TAIPEL
CROATIA CZECH REPUBLIC
DENMARK EGYFT
FINLAND FRANCE
GEORGIA GERMANY
GREECE HUNGARY
INDIA ISRAEL
ITALY JAPAN
KAZAKHSTAN KOREA
LITHUANIA MACEDONIA
MEXICO NETHERLANDS
PERU POLAND
PORTUGAL ROMANIA
RUSSIA SERBIA
SINGAPORE SLOVAKIA
SLOVENIA SPAIN
SWITZERLAND TUNISIA
TURKEY UKRAINE
UNITED KINGDOM USA
VIETNAM

Taipei, China-Taipet, venue of the 14th IFTeMM
World Congress, 25-30 Ocrober, 2015

www. iftomm2015 tw

IFToMM supported Conferences (selection)
* Int. Symposmum on History of Machines and
Mechanizms (HMM)
* Workshop oz Computational Kmemanes (CK)
* Rotordynamucs Conference
o CISM.TFToMM Symmosiim on Robot
Design, Dynamics, and Control (ROMANSY)
* Mechamical Transmassion Appheatons (MeTrApp)
* Symp on Rob & Mech (ISRM)
* Ewropean Conf on Mechanism Science (EUCOMES)
* Azan Conference on MMS (ASIAN MMS)
* Workshop on Medical and Service Robot:(MESROB)
* Summer Schools

Conferences under IFToMM patronage
(a selection)
* Local conferences of the IFToMM
Member:
* Symposum on Theory and Practice of
Robot and Mampulators (SYROM)
» IFToMM-FelbIM Int Symposmum on
Multibody Systems and Mechatronics (MUSME)

Joining IFToMM Member Organizations gives
the following benefits:
* mternational contacts for potential
* development: of joint projects;
* reduced registration fees for IFToMM
supported conferences;
* participation and contbution m IFToMM
actnities and publications;
= flow of informaton on IFToMM actvines.

You are kindly invited to join [FToMM and
its activities

IFToMM, January 2016




Member in the News

Congratulations!!

Association of Machines and Mechanisms (AMM) takes pleasure in informing its members
that its President, Prof. C. Amarnath has been chosen to be conferred with Professor
Emeritus of 11T Bombay.

The Senate of 11T Bombay has recommended this considering his outstanding contribution to
the growth and development of IIT Bombay during his long and fruitful tenure at the
institution. AMM places on record at this juncture that the association was born in early
1980’s during his tenure in 1IT Bombay. The title shall be conferred to him during the next
senate meeting of IIT Bombay that is scheduled to happen on 21™ April 2016.

The AMM takes pleasure in congratulating him on this occasion and also wishes him many

more successful professional years to come and a long and healthy life.

The Secretary,
Association of Machines and Mechanisms



Contributed Article

6m Aperture Unfurlable Antenna
N S Murali*, Milind Undale? and Subash Yadav®

Spacecraft Mechanisms Group, ISRO Satellite Centre, Bangalore
Email: ‘nsmurali@isac.gov.in, “milindu@isac.gov.in, *syadav@isac.gov.in

Introduction

ISRO launched its GSAT-6 satellite on 27" August 2015 which carried a 6m aperture
Unfurlable Antenna as one of its key element. Few days after launch, the antenna was
successfully deployed on-orbit and In-Orbit Testing (IOT) of the satellite confirms the
antenna meeting all requirements. Unfurlable Antenna (UFA) is an offset parabolic reflector
of 6m aperture diameter which is packed to a smaller diameter of 0.4m during launch (Figure
1) and deployed in geo synchronous orbit 36000 kms above earth through remote command
from ground. Unfurlable antenna is a unique technology, presently available with couple of
nation’s worldwide and the 6m Unfurlable antenna was successfully deployed on on-orbit in
its maiden attempt.

Figure 1: Unfurlable Antenna Stowed (left) and Deployed configuration (right)

Large aperture reflectors provide high antenna gain. They are typically made of mesh surface
since they can be packed to very small volume and upon deployment are reflective to RF at
frequencies below 30 GHz. At frequencies above 30 GHz, RF losses become excessive
because of manufacturing limitations in creating a sufficiently fine mesh grid. Due to the
limitations in the size of launch vehicle envelope, large reflectors exceeding 4m aperture
diameter invariably, need to be stowed to smaller volumes during launch and deployed on-
orbit.

Several Unfurlable Antenna’s with aperture diameter varying from 4m to 21m® has flown till
date. The shaping of the mesh is provided by various techniques, including deployable
trusses, ribs, or hoops. Harris 4.8 meter Unfurlable mesh antennas have been flown on
the NASA Tracking and Data Relay Satellite?, operating at S- and K-Band, and also
integrated in the Galileo spacecraft (launch 1989) for data transfer at X- and S-Band
frequencies. In addition to meeting requirements derived from RF specifications, unfurlable
antennas must survive the severe launch and space environmental conditions and maintain
their surface profile over the life-time of the payload.



6m Aperture Unfurlable Antenna (UFA)

The 6m aperture Unfurlable antenna developed uses a gold plated molybdenum mesh as RF
reflective surface. UFA is designed to work in S-band frequency (wave length ~100mm). The
surface rms tolerance range from 1/100th to 1/25th of the wavelength. Moreover, the
reflecting surface has to provide quasi perfect reflection, i.e. with minimum ohmic loss;
minimum depolarization and negligible passive inter-modulation product (PIMP) generation
in cases with transmit/receive operation on the same antenna. The above aspects were
considered during design phase and all the stringent requirements are met by careful selection
of materials and adopting unique processes. The achieved reflector mass is 18 kg for a 6m
aperture reflector. The aerial density (Mass/aperture size) of reflector is 0.5 kg/m? which is
very low as compared to other unfurlable reflectors. The shaping of mesh is obtained by a
cable net, which is pulled in its perpendicular direction using cables of varying lengths called
vertical ties (Figure 2).

RF Mesh\ Shaped cable net

Vertical Tiés Deployable
Truss
Figure 2: Unfurlable antenna RF mesh shaping using cable net

The cable net is compactly packed into a small volume and is stretched during deployment by
means of a peripheral deployable truss. The peripheral deployable truss is made of several
four bar mechanisms that are connected by gears, converting mutli degree freedom system
into a single degree freedom mechanism. A miniature DC motor housed in one of the link of
the deployable truss is energized to carry out the deployment. Prior to carrying out the
unfurling of the reflector, the stowed stack was positioned away from the spacecraft body by
operating a motor and latching in its final position. This was done to meet the optics
requirement and later at the final position, the reflector is unfurled to its final position. Figure
3 shows the on-orbit sequence of deployment of Unfurlable Antenna.

o 8- 8§

UFA Stowed

UFA Arm Deployed

UFA Deployed ~ UFA unfurling UFA Pop out

Figure 3: On-orbit sequence of deployment



Testing of UFA

A 3 model approach was adopted during realization of UFA, namely, Scaled Model,
Engineering Model and Proto Flight Model. The RF surface design, materials and processes
used were qualified using a 2m scaled model of the antenna. Thermo elastic distortion tests
were carried out inside thermal vacuum chamber on the scaled model to validate the Thermal
distortion analysis which predicted the on-orbit thermal distortions. A full scale engineering
model was realized using which was subjected to deployment tests and sine vibration tests.
Based on the observations from the engineering models improvements were carried out in the
flight model. Protoflight model was subjected to deployment tests, thermo vacuum tests, sine
and random vibration tests. Figure 4 shows stowed UFA on GSAT-6 with two halves of
payload faring of GSLV-D6.

Figure 4: Stowed UFA on GSAT-6 spacecraft with payload fairing of GSLV

Specifications and Salient Features

e Aperture 1 6m

e Focal length/diameter (f/d) :0.73

e Centre offset :355m

e Stowed diameter :0.4m

e Deployed diameter 16.4x6.9m
e Surface rms :0.7 mm

e Stowed frequency 152 Hz

e Deployed frequency :0.7Hz

e Mass (Reflector alone) : 18 kg



Conclusion

A 6m aperture Unfurlable antenna has been successfully deployed in maiden attempt. In-orbit
testing of the reflector has been satisfactory and meets all requirements. The development of
UFA involves various domains of engineering like mechanism, thermal, structure,
electromechanical, manufacturing, electrical, communications, etc.

References
[1] G. Roederer and Y. Rahmat-Samii, "Unfurlable Satellite Antennas: A Review", Ann.

Telecommun., Vol. 44, No. 9-10, pp. 475-488, 1989.
[2] http://tdrs.gsfc.nasa.gov/Tdrsproject/
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Contributed Article

Mechanism for Biologically Inspired Four Legged Robotic
Vehicle

Riyaz Rafique!, Sumit Kumar?, Sri Narayan? and Kamod Kumar Sah?

! Assistant Professor, 4™ Year Bachelor of Engineering Student
Department of Mechanical Engineering, School of Engineering,

Sri Satya Sai University of Technology & Medical Sciences, Sehore, M.P.

Mechanism for biologically inspired four legged robotic vehicle is a newly fabricated linkage
based parallel mechanism for legged locomotion. As the name suggests, the leg mechanism is
inspired from the prior work “Adjustable mechanism for walking robots with minimum
number of actuators”, authored by Professor Anirban Guha and Professor C. Amarnath.

The leg mechanism is a single degree of freedom mechanism which is a combination of
Hoecken mechanism and a parallel mechanism, here parallel mechanism is deployed to trace
the same curve traced by Hoecken mechanism. In this project there are two actuators for
powering four legs. One actuator is responsible for powering the two legs in left side and
other actuator is responsible for powering the two legs in right side. The cranks of front leg of
right side and rear leg of left side are parallel and in the same way the other two cranks are
parallel but are at about 180 degree with respect to the first two cranks for moving forward or
backward. The primary motivation behind this new design was to develop a biologically
inspired four legged vehicle with only rotary joints and utilizing least actuators.

The initial modeling of leg mechanism was done in AutoCAD and then the further dynamic
simulation was verified by Autodesk Inventor 2015. After verifying the prototype of leg
mechanism a low cost prototype of the robot was fabricated. Students have learned about real
application of mechanisms during this project and have learned the concerned softwares.
They are inspired and committed to work further in the field of mechanisms and machines
with greater enthusiasm.

This model had bagged first prize in a national level technical festival **Technospark 2k16”,
held at Sri Satya Sai University of Technology & Medical Sciences, Sehore, Madhya Pradesh
in the event ""Robomania”, a robotics competition held on 25-26th April, 2016. In the event
Robomania any robot with the best feature was decided to be winner. A fully functional
prototype was demonstrated at the event. The low cost prototype was manufactured at the Sri
Satya Sai University of Technology & Medical Sciences, Sehore, Madhya Pradesh. The
students and the mentor acknowledge the help from SSSUTMS, Sehore, Madhya Pradesh
thankfully.

Figure 1 is a front view of single degree of freedom leg mechanism in which grounded link is
shown in black, crank is shown in red and leg is in magenta. Foot trajectory of this leg
mechanism for one complete rotation of crank is shown in cyan.



//""\ -;’I
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Forthcoming Events

INTERNATIONAL FEDERATION FOR THE FROMOTION

v OF MECHANISM AND MACHINE SCIENCE
[SRIEALL]
GEORGIAN COMMITTEE OF IFToMM
“MMechamics 1016 International Conference
Jume 13-25, 2016, Thilisi, Georgia
Diear colleapues

International Federation for the promotion the of machines and mechanisme science (IFTolM) and Georgisn Committes of
IFToMM with the assistance and support of Georgian Technical University, Instinge of Machines Mechanics, Georgian Aviation
University, Ak. Tsereteli State University, Kutsisi Mational University and Georgian Engineering Acadenry will beld on June 23-
15, 2016 in Thilisi, Georgia, an International Scientific Conference "Mechamics 20167

The conference will be held in accordance with the Fesolution of the International Scientific Conference "Mechanics 2014"
(15-21 hme 2014) that was crganized under the patronage of IFToMM, Georgisn Commities of IFToMM, Georgian Techmnical
University and Institute of Machines Mechamics.

‘We are bonored to invite you to participate in the conference.

Under the
of International Federation for the Promotion

Topics of the conference
General Mechamics

:
|
i

Paper snbmizsion, presentation and
publication ] ]
All papers will be considered and reviewsd.
Authars are to sobmit a full paper

up to &-10 and would be drawm up in
accordance with requirements of

bty ifiomm ore oumals. ar
ety pam edu. g2 “Far authars™.

Deadlines

Application submission February 20, 2016
Full paper submission March 14, 2016
Begjstration fee: May 2, 2016
Bepistration: Jume, 12-13, 2016
Conference work June 23-25 2016

At payment of repistration fee the author
(amthors) receives a single Procesdings.

Transpartation, meals and accommedation at
the expense of participants

The payment will be mansfer il to May 2,
1016 on accoont

TBC BANK'S COBRESPONDENT
ACCOUNT; # 000-305012
BEWEFICIARY™S BANWE: HEAD OFFICE
SWIFT: TRCBGE X1
VAEE BRANCH OF JSC TBC BANE
11, CAVCHAVADZE Aw, TBILISL
GEORGIA
SWIFT: TBCB GE 11830
BENS ACCOUNT:
GEXTBMS00000075070147
NAME OF BENEFICIARY "GEORGIAN
COMMITTEE OF THE INTERNATIONAL
FEDERATON FOR THE THEQRY OF
MACHINES & MECHAMISMS™
Destiration: International Conference
“Mechanirs-2015" regisiaton foe

Conference lacation

Thilisi is the capital and the largest city of
Georgia, lying on the banks of the Mitkoari
River with a population of roughly 1 5 million
inhabitants. Foumded in the 5th century by the
meonarch of Geargia's Vakhtang Gorgazali,
Thillisi has served, with warious infervals, as
&m@n’supmlﬁtmedmaﬂnmtd

ol .
Mmcmofmkepqmﬂmﬂ

be published in Proceedings of Mechamics
016

Abstracts and full papers should be submitted
thmoueh the Conference to e-mail address
mechanic s 20 ] S mriftonm ore 2e

The registration fee makes TS § 350

The regisiration fee mchdes:
- expenses oo conference techmical support;
Coﬁubuﬂ ‘bamgquet, cultural program for

- Kits for participants;
- Publication of a special scientific ismue a;
participants to send of scientific issua)

We recommend the two botels “Leville™
(daily 40-B0 U5 §) and “Tliani™ (daily 80-130
U5 ), located in adjacent of GTT.

Also i possible to make room booking on
Secretariat

For any specific information please use the
e-mail address

Banics20] 6geci
or make call +985 555 372583 Malkbar
Nikoladza
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Forthcoming Events

2016 International Symposium on Flexible

Automation

(ISFA 2016)
m August 1 - 3, 2016 m Cleveland, Ohio

A warm “welcome” from the Case Western Reserve University (CWRU) to you to join us in
the 2016 International Symposium on Flexible Automation, to be held during August 1—
3, 2016 at the InterContinental Hotel near the CWRU campus in Cleveland, Ohio.

ISFA2016 ISFA2014 ISFA2010
Cleveland, Qhio Awaji-Island, Japan Tokvo, Japan

The ISFA conference was initiated in 1986 under co-sponsorship of the American Society of
Mechanical Engineers (ASME) and the Institute of Systems, Control and Information
Engineers (ISCIE) in Japan. Since then, the Symposium has been held every two years,
and the title "Flexible Automation" was selected as a general term to describe automation
technologies that are essential to meeting the increasing requirements of modern
manufacturing and other related fields, such as dynamical systems, robotics, logistics,
biomedical systems, and health care systems. While many of these requirements such as
flexibility, artificial intelligence, mechatronics, 3D design and modeling, lead time reduction,
and lean manufacturing, were identified over more than three decades ago, they still pose
challenges and continue to motivate research in the field. In addition, newly emerged ideas
and technologies, such as unmanned vehicle control, Internet of Things (loT), cloud
computing and manufacturing, additive manufacturing, image processing and pattern
recognition, cyber-physical systems, security, and environmental sustainability present both
new challenges and opportunities that broaden the scope of research and impact the
continued advancement of flexible automation.

The theme of the ISFA 2016 conference is "Flexible Automation: Smart and Connected”
and aims to inspire research on energy-efficient and intelligent automation, enhanced by the
cloud infrastructure.

Conference Programs

Below is a list of Call for Papers (CFPs) for technical sessions to which paper submissions
are invited:
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Session on Additive Manufacturing Sensing and Control
Session on Metal Cutting and Machine Tools

Session on Digital Design and Manufacturing

Session on Flexible and Reconfigurable Manufacturing Systems
Session on Flexible Automation in Manufacturing Systems
Session on Industrial Robotics

Session on Manufacturing Controls and Machine Automation
Session on Mechatronics and Precision Manufacturing

Session on Manufacturing Process Control

Session on Methods and Systems of Tribology Diagnostics and Monitoring
Session on Metrology for Manufacturing

Session on Nanomanufacturing and Nanoinformatics

Session on Precision Manufacturing

Session on Sensing and Information Extraction

Session on Smart and Sustainable Manufacturing

Session on Smart Manufacturing

Session on Virtual Augmented and Mixed Reality

Other Topics

Important Dates

February 12, 2016Submission of manuscript via conference website
April 29, 2016 Notification of paper review results
June 3, 2016 Submission of revised manuscript and registration of presenting author

Paper Submission

We encourage you to submit a high-quality manuscript to the 2016 ISFA. Both theoretical
and applied papers from the academic, industrial, and government sectors are welcome.
Submission can be in the form of long paper (8 pages maximum) or short paper (4 pages
maximum). Only long papers are eligible for consideration of the Best Paper Awards.

Please submit your paper(s) through PaperCept by the specific deadline to one of the 17
organized sessions. If you feel your paper does not fit into any of these organized sessions,
submit to the Session entitled "Other Topics."

The official language of the conference is English. To submit a paper, you must first register
a PIN. Papers must be uploaded as PDF files that conform to the conference paper format
as illustrated in the Paper Template in Microsoft Word. Note that the maximum file size is 6
MB.

At least one author must register for the 2016 ISFA before the final manuscript can be
uploaded. A single author can upload a maximum of two papers. Authors of accepted papers
are expected to attend the 2016 ISFA and present their work. If you have any questions,
please contact:

Dr. Robert G. Landers, Program Chair, landersr@mst.edu
Dr. Keiichi Shirase, Program Co-Chair, shirase@mech.kobe-u.ac.jp
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History of Liberec
i history goes back to the time when trade routes
to CGermeny and Poland led through the bncation
As traders found crossing JeStedsky hreben too hard,
It was nere==any to set up a resting place. At that tive
Uherer 1s2d to be an open markst village The first
notes on a town date back to 1352 Inthe firsthalf of the
T6th century it pradusily changed info a vessal town
Liherer used tn be the s=rond bigpest town in Bohermia,
There were 3 orsulates, 50 textlle factories and
&0 metalworking factores.

Uberec offers various fourst attraciiors.
The oty bossts of numerous Important buldngs,
such 2= the Oty Hall, F X Sdds Thestre, Museum
of Morthern Bohemia, leSted Viewing Tower, Bsbylon
Letsure Centre and other oultural and historical sights.
Liberer 15 alsn an idedl. place for walks or hikng tours in
Its enwirone o In the Azerske hory. Liberec s less than
Thour from Prague

Address of Organizing Committes

Telephone: +420 48 535 3073
Feo: +20 4B 535 3614
E-rrail: TMM 2068 0L
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Organized by

Department of Mechanism Theory and Dynamics of Machines,
RWTH Aachen University
and
University and Department of Mechatronics,
University Politehnica Timisoara (UPT)

With support of:
IFToMM Germany
Romanian Association for Theory of Machines and Mechanisms
Robotics Society of Romania

Website: http://www.mtm-robotics-2016.igm.rwth-aachen.de/

Conference Topics

We are looking for original, high-quality contributions addressing (but not limited to) the
following topics:

« MTM
Mechanisms - analysis and synthesis
Dynamics of mechanisms and machines
Mechanical Transmissions, Biomechanics,
Precision mechanics, Mechatronics,
Micromechanisms and Microactuators
Computational and Experimental Methods
CAD in mechanism and machine design

« Robotics
Mechanical design of robot architecture
Parallel robots, Mobile robots,
Micro and Nano robots,
Sensors and actuators in robotics,
Intelligent control systems
Biomedical engineering
Teleoperation, haptics, virtual reality
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Forthcoming Events

ADVISORY COMMITTEE

%

( CHIEF PATRON )

Shri V. Jamdar Chairman ,BOG.VNITNagpur XII IPRoMM
Prof. C. Amarnath President. AMM India p—
Prof. Ashitava Ghosal  Vice President AMM India 5 National Worksho
Dr. G.SaravanaKumar  Secretary, AMM India Prof. N.S.Chaudhari  Director. VNIT Nagpur on E
Dr. PalaniappanRamu  Treasurer, AMM India OREANIZING CHAIRS
Tl il St Prof.P. M.Padole Professor and Dean INDUSTRIAL PROBLEMS ON
e i Prof AM.Kuthe  Professor and Head MACHINES & MECHANISMS:
=1 -}
Prof. A K. Mallik BESU Shibpur ORSANIZERS “Challenges in Manufacturing”
Prof. K. Gupta UT Delhi Dr. A B. Andhare
Prof. T. 5.} NCERC.Th Dr. Shital S. Chiddarwar
Prof. Dibakar Sen [15¢c Banglore
Prof.S. K. Saha IIT Delhi ORGANIZING COMMITTEE MEMBERS
Prof.N.RameshBabu 1T Madras D Y. M. Puri
Prof.A K Darpe 1T Delhi Dr (Mrs.) R V. Uddanwadiker
PLfERemd TS DR KCM. Ashtankar
rESRT A T Dr. M. 5. Kotambikar Organised by
Frok/ACkuoijie VR Ragper Dr. T. V. K Gupta Department of Mechanical
Prof. 5. B.Thombre VNIT Nagpur Dr. Ravi Kumar D. F.ngineering
Prof. |. P. Modak RTMNU Nagpur Dr. Gaurav Tiwari Visve National Institute of
Dr. Shailendra Kumar SVNIT Surat Svataya Seuo natiuteo
Dr.5.Bandyopadhyay 1T Madras ADDRESS FOR CORRESPONDENCE Technology, Nagpur
Dr. Dinesh Thakur DIAT Pune Organizers - IPRoMM 2016
Dr. D. 5. Srinivas T Madras Department of Mechanical Engineering Assoc::t‘il:rnﬂ::f;:eai:l:ifnes &
Prof. Santanu Das Kalyani Govt. Eng.College Visvesvaraya National Institute of
Dr. Shankar Sehgal Panjab University, Technology Nagpur Mechanisms
Chandigarh Maharashtra, India -440010
Dr. Ranfit Kumar Barai  Jadavpur University Email : ipromm2016@gmail.com
Dr. R Ranganath ISRO Satellite Centre. Website: www.ipromm2016.org December 22-23,2016
Eangalocs Phone no: +91-712-280 1163/1167
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ABOUT WORKSHOP

IPRoMM iall on industrial
problems and practical solutions to the design of
machines in specific areas. The workshops held so
far had covered textile, mechanical handling,
agricultural machinery. home appliances and
precision instruments and micro-mechanisms.
The 11* IPRoMM covered CAD Simulation in
Automobile and Allied Industry. The main purpose

4z N\
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v 1] of Technology.
Na;plu' is nne of the oldest among thirty one
i of Technology in the

country. VNIT Nagpur is a premier
technological institute of central India situated
in lush green campus of 220 acres. The campus
is well equipped with infrastructure catering to
our academic, nsearth. culinary, residential

of organizing this workshop is to bring engineers
from industry and academia together on a single
platform. It will also provide an opportunity to the
researchers to share the on-going research with
industry persons through paper presentations.
This workshop will give impetus to researchers
and help them in handling problems related to
manufacturing. At the same time it will be an
opportunity for the students to interact with
industry persons and get involved in some real life
problems and their solution. This will faclitate
sharing of knowledge related to design &
manufacturing between industry & academia.

SCOPE OF THE WORKSHOP

The workshop broadly covers following topics:

% Layered Manufacturing / Advanced
Man

< CAD/CAM/CNC

4 Biomedical Engineering

4 Aerospace Technology

+ Unconventional Energy

+ Robotics and Automation

+ Fluid Machines

4 Mechatronics

4 Materials Engineering : Nano materials
and composites

4 Basic Mechanical Designs

and recreati nec Nagpur is
pleasant and calm during December. Distance
of VNIT campus from airport is 7.5 km and
that from railway station is 6 km. VNIT
campus is easily accessible through auto or
Taxi.

INSTRUCTIONS FOR AUTHORS

Scientist and Researchers are invited to
submit one page abstract of their original
work within the scope of the workshop at the
workshop website i 2!

The abstract should be typed using MS—WDRD
within the area of 150mm*220mm of an A4
size paper in single spacing with Times New
Roman 12 point and should include the title of
the paper. names of the authors with full
affiliation and e-mail id of the corresponding
author. Intimation of acceptance of abstract
will be ¢ icated to corresp
author. Authors will have to submit full Iength
camera ready paper for double blind review.
Authors of accepted paper will be asked for
oral or poster presentation.

\ 4 Design of Mechanisms & Machines /

Best paper award may be given in different

Qtegories. j

/_ IMPORTANT DATES \

Submission of abstract : 30" June 2016
Acceptance of Abstract: 10% July 2016
Submission of Full Paper: 31 August 2016
Acceptance of Paper: 10" October 2016

Submission of Camera Ready Paper: 25" October
2016
Registration: 1% December 2016

REGISTRATION
Research Scholars :Rs. 1500/-
(Student Category)
AMM Members 1 Rs. 3000/-
Non AMM Members 1 Rs. 4000/-
Industry Participant :Rs. 6000/~
SOUVENIR AND EXHIBITION

A souvenir containing the technical program.
invited talks and. abstracts of contributed
papers and information about AMM events
and other sponsoring bodies, would be
published on this occasion. An exhibition
shall be arranged for displaying products and
equipments. Manufacturers and Suppliers
who would like to exhibit/ advertise their
products and equipment may please contact
Organizers for further details.

For regular updates please visit:
www.vnit.acin

www.ipromm2016.0org
. J
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CONFERENCE FEE
1750zt -cost of participation
1350 zt - fee for PhD student
850zt - fee for accompanying person
Author or co-author cannot be d as an acc ying

person.
The conference fee includes: accommodation, food, conference
materials and accompanying events.

CONFERENCE OFFICE

Institute of Engineering of

The State Higher Viocational School in Nowy Sacz ul.
Zamenhofa 13 thadziolka@pwsz-ns. edu.pl

33-300 Nowy Sacz
Phone: +48 18 547 2908
e-mail: ]

tram2016@pg-ns adu pl
bttp.//it pwsz-ns edu pl/tmm2016/

ORGANIZING COMMITTEE

Chairman: Anna Kochanek
Secretary for organizational affairs: Tomasz Kadziotka
/maobile:535-188-347/

Secretary for information technology:
Tadeusz Softys

Members:

AnnaStanisz - Pomietio

ORGANIZED BY

Institute of Engineering of

The State Higher Vocational Schoaol in

MNowy Sgcz

Polish Committee of Theory of Machines

and Mechanisms

Supported by IFTobAM
under the auspices

Prof. Mzef Gawlik, Ph.D.,D.Sc.

Chairman of Engineering Committee of

the Polish Academy of Sciences
and

Mariusz Cygnar, Ph.D.,D.Sc

Rector Magnificus of The State Higher

Wocational School in Mowy Sace
kindhy invite to participate in the
Jubilee

25th

International Conference on
Theory of Machines and Mechatronic
Systems

on
September 18 - 21, 2016
Accomodation:
Hotel "Perta Poludnia™. Rytro

33 — 343 Rytro 380 Poland
http A wweww periapoludnia pl

pm
kK f@m

oMM

Poland

INTERNATIONAL CONFERENCE ON
THEORY OF MACHINES AND
MECHATRONIC SYSTEMS

NOWY SACZ / RYTRO
SEPTEMBER 18 - 21, 2016

ANNOUNCEMENT No 1

The remains of the castle from XIV® century situated in Rytro

IMPORTANT DATES

30.04_2016 - Registration and abstract
15.05_ 2016 - Conference fee
31.05_2016 - Full paper submission

C fee should be transferred to:
Paristwowa Wyisza Szkota Zawodowa
wr Nowry

™ SgcEu
wl. Staszica 1, 33-300 Mowy Sgcz
MNIP: 734-25-50-820
Bank: PKO {-ﬁudd?_ Mowy Sacr

wl. lagiel 26_33-300 Nowy Sacz

Mr konta: 84 1240 4748 1111 0010 4341 0034
Bank transfer title: “TMM2016 Last name™
Publication of the papers:

Acta Mechanica et Aubomatica,

Archive of Mechanical Engineering,
International lournal of Applied Mechanics and
Enginsering.

COMNFERENCE TOPICS

*  Struchure. kinematics and dynamics of
mechanisms and machines,

*  Synthesis of mechatronic systems,
Modelfing and simulation of mechatronic
systems

*  Driver and machine controls,

=  Dynamics, driver and machine control,

=  Mechatronic systems,

*= Robots and manipulator systems,

=  Biomedical engineering.

= Application of graphs in the theory of
machines
and mechanisms,

=  Ergonomics and systems man — machine,

= Contemporary trends in teaching in the
theory of machines, mechanisms and
mechatronics,

-  History of mechanisms and machine
science.



SCIENTIFIC COMMITTEE
Prof. Jozef Wojnarowski - Chairman
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Professors
Iwona ADAMIEC-WOICIK Jerzy LANGMAN
Jan AWREICEWICZ Erwin Ch. LOVASZ (RO}
Jarostaw BERAN [CZ) Krzysztof MARCHELEK
Tadeusz BIL Jerzy MARGIELEWICZ
Andrzej BUCHACZ Jozef MASAITIS
Grzegorz BUDZIK Arkadiusz MEZYE
Burkhard CORVES (DE) Stefan MILLER
Czestaw CEMPEL Cezary ORLIKOWSKI
Marco CECCARELLI (1) Wieskaw OSTACHOWICZ
Bogustaw CIESLIKOWSKI harian PARTYKA
Piotr CYKLIS Jerzy PRYWER
Marian W. DOBRY Krystyna ROMANIAK
Jozef DREWMIAK Janusz SEMPRUCH
Bogdan FLAEKOWSK] Andrzej SEWERYN
Janusz FRACTEK Konstanty SKALSKI
Jarostaw FRACTEK Jerzy SLADEK
Marek GAWRYSIAK Jacek STADMICK]
Antoni GROMOWICZ Andrzej STEPMIEWSKI
Andrzej HARLECK] Tadeusz STHODMY
Zenon HEMDZEL Zbigniew SLIPEK
Jarostaw HOMISIN (SK) Jerzy SWIDER
Jozef JOMAK Grzegorz TORA
Krzyszhof KALIFISKI Marek TROMBSKI
Tomasz KAPITAMIAK Edhwin TYTYK
Henryk KATMIERCZAK Tadeusz UHL
Andres KECSKEMETHY [DE) Anna WALICKA
Krrysztof KEDZIOR Edward WALICKI
Krzysztof KLUSZCZYHSKI Janusz WAWRZECK]
Jacek KEOSIFGKI Edmund WITTERODT
Jozef KMAPCZYE Stanistaw WOICIECH
Woackaw KOLLEK Andrzej WOZMLAK
Janusz KOWAL Stanistaw ZAWISLAK
Marek KOZIER Terasa ZIELINSKA
Krzysztof KOZEOWSKI Wieskaw ZYLSKI
Czestaw KUNDERA
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Advertisement

A Function.d

XX FunctionBay, Inc.
~

http://www.functionbay.co.kr

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.

Function Bay Dynamics (I) Pvt. Ltd.
(Contact: B. Sridhar - 98110 68096)
301 Odeon Plaza, Il Sector, 10, Dwaraka,
New Delhi 110075

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]



