


Annual Report

2016-2017

okf’kZd izfrosnuokf’kZd izfrosnu

CSIR-Central Mechanical Engineering Research Institute, Durgapur

CS AIIR D-IN

Years
60

Diamond Jubilee

1958-2017

CSIR-CMERI

lh- ,l- vkbZ- vkj- & dsaæh; ;kaf=d vfHk;kaf=dh vuqla/kku laLFkku] nqxkZiqjlh- ,l- vkbZ- vkj- & dsaæh; ;kaf=d vfHk;kaf=dh vuqla/kku laLFkku] nqxkZiqj





About CSIR-CMERI

As a constituent member under the Council of Scientific & Industrial Research, the ambit of CSIR-Central 
Mechanical Engineering Research Institute, Durgapur-a premier establishment of national standing dedicated 
to research and development - extends over the broad spectrum of mechanical engineering as also allied and 
advanced disciplines of science and technology. 
The Institute has a dedicated team with a rich blend of expertise, excellence and experience in different 
domains of engineering and science. 
Besides conducting frontline research in varied areas, the Institute dedicates its R&D efforts towards different 
mission mode programmes to disseminate appropriate technological solutions for poverty alleviation, 
societal improvement, energy security, food security, aerospace, defence, etc. 
CSIR-CMERI has developed many products and processes, a number of which have been commercially 
exploited through licensees. The institute is also the recipient of many prestigious national awards. Its team of 
qualified professionals and support staff is well balanced in terms of youth and experience, and can be 
compared to the very best in the country. 

Thrust Areas 

Agriculture Machinery, Energy and Environment, Engineering Design and Analysis, Industrial and Technical 
Consultancy, Manufacturing and Material Processing, Mechatronics, Robotics and Automation

Mission
?To research and develop cost effective and value added technologies in mechanical engineering and allied 

domains. 
?Contribute significantly to national skill development initiatives for sustainable empowerment

Vision

To be a global R&D institute having confidence of industries and visibility to society in mechanical engineering 
sciences and technologies.

Mandate of the laboratory

?Carrying out research and development in relevant areas of national priority as evolved by bodies 
concerned with the overall planning for science and technology in the country

?Undertaking R&D sponsored by public / private sector industries in consonance with national priorities
?Undertaking R&D directed towards continuous improvement of indigenous technology 
?Undertaking R&D for evolving new technologies relevant to the country's social, economic and industrial 

needs in keeping with national objective of self-reliance
?Undertaking R&D on appropriate and alternate technologies, with emphasis on the use of local resources
?Ensuring continuous flow of finance and resources through extension of R&D services for fostering basic 

research at the institutional level
?Undertaking activities focused towards fast translation of laboratory level technologies to commercial 

entities through proper nurturing and marketing
?Undertaking on a routine basis efforts for identification of R&D requirements of industries for rapid 

intervention through the extension of R&D services
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From the desk of the Director

This past one year CSIR-CMERI has attempted to apply its accumulated research 
experience in Mechanical Engineering and allied fields in solving issues faced by the 
common man and in uplifting social lifestyle. A number of products— the iron removal 
plant, the fluoride detection kit, the solar tree, a biogas plant based on kitchen waste, among 
others—emerged as a result. The iron removal plant, for example, is a basic necessity since 
as many as twenty-two states in India have iron-contaminated groundwater. The iron 
removal plant designed and developed at the institute has been demonstrated in the 
groundwater-iron affected areas of the Bankura district of West Bengal. These products 
have been well received by the people in need of them. The growing population of the 
country requires energy to sustain itself, and the depleting sources of fossil fuel have 
motivated mankind to look elsewhere—to the sun and wind, for example—for clean and 

renewable energy. The solar artefact designed at our institute has been deployed in open areas to harness the energy 
freely available in the sunlight. Efforts are on to derive its aesthetically pleasing variations. It is important to continue 
this trend, and scientists must look to find newer ways to convert science into technological gains and ultimately to 
societal benefits. It is indeed heartening to note this integration of scientific knowledge with the society at large. 
However, a research laboratory of the size of CSIR-CMERI cannot afford to deploy its entire strength in this direction 
alone. As part of the five-year plan projects of the past, scientists have gathered knowledge and knowhow in a number of 
areas such as Robotics, Micro- and Nano-System Technology, Surface Engineering, Manufacturing, Embedded 
Electronics, Drives and Controls, Mechanical Design of machinery and components such as valves and various line 
replacement units related to the aerospace industry etc. This vast knowledge and the pool of talented manpower at our 
disposal need to be carefully oriented and nurtured to maximize benefits. In recent times, an important development has 
been the indigenous development of the Autonomous Underwater Vehicle, which underwent sea trial at a depth of 500 
m in the Arabian Sea, off the coast of Goa. Automation in land, sea and air has attracted large-scale research investments 
in recent times, and the development of the AUV-500, as the vehicle is known, is a good step forward. Our participation 
in the Facility for Antiproton and Ion Research (FAIR) project for development of beam-catchers is another exciting 
contribution. This is an international particle accelerator under construction in Germany, and scientists of CSIR-
CMERI are engaged in the technologically challenging task of safely absorbing and dissipating particle energy in the 
beam catchers. There have been many more achievements, as the thickness of this report testifies. 

While significant milestones have been achieved under various projects, as reported in the following pages, it is now 
time to ask ourselves a couple of important questions. Are we utilizing the available resources optimally to derive best 
returns of the investments made already? Is there a common connecting theme running through these apparently diverse 
fields of research? In our zeal to reach technological goals which are brought forward in different forums and which 
come under the purview of our institute, we should not lose sight of the bigger picture and end up as a conglomerate of 
loosely coupled groups pursuing very individualistic research targets and satisfied with the exhibition of scientific 
prowess. Members of our research community—be it within the institute, within CSIR or across the country—need to 
interact with each other more, to be familiar with each other's strengths and weaknesses so that researchers with 
complementary skills may be identified and put together to address the key technological challenges faced by our 
country.

Finally, we must acknowledge that there are many whose contributions do not find a direct mention within the bound 
pages of this volume. Not that every single effort by scientists to bring in external investment becomes fruitful. 
Numerous discussions, telephonic conversations, exchange of e-mails take place before a decision is taken to move 
ahead with a project or reject it altogether. The administrative and support staff, students and project fellows are silently 
active to help us achieve our targets. I acknowledge everyone involved, and urge the members of our community to 
move together as a team. CSIR-CMERI will continue to evolve to stay technologically relevant. As the older members 
of our family superannuate, newer faces are joining in. It is important that our past learning and our values—whatever 
we hold dear—are passed on to the newer generation with care. If we continue to learn, preserve our knowledge and face 
the new technological challenges united, we are certain to scale greater heights.     

Prof. (Dr.) Harish Hirani
Director, CSIR-CMERI, Durgapur
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funs'kd ds dye lsfuns'kd ds dye ls
lh,lvkbZvkj&lh,ebZvkjvkbZ us fiNys ,d lky esa vke vkneh ds eqíksa dks gy djus vkSj 
lkekftd thou 'kSyh dk mRFkku djus ds fy, ;kaf=d&vfHk;kaf=dh vkSj lacaf/kr {ks=ksa esa 
vius lafpr vuqla/kku&vuqHkoksa ds mi;ksx djus dk ç;kl fd;k gSA ifj.kkeLo:i ykSg 
fu"dklu la;a=] ¶yksjkbM lalwpu fdV] lkSj o`{k] ck;ksxSl la;a= vk/kkfjr jlksbZ vif'k"V 
tSls vusdksa mRikn mHkjdj lkeus vk,A mnkgj.k ds fy, ykSg fu"dklu la;a= ,d cqfu;knh 
vko';drk gS D;ksafd Hkkjr ds ckbl jkT;ksa esa ykSg çnwf"kr Hkwty gSA laLFkku esa fMtkbu vkSj 
fodflr fd, gq, ykSg fu"dklu la;a= dk çn'kZu if'pe caxky ds ckadqM+k ftys ds ykSg 
çHkkfor Hkwty bykdksa esa fd;k x;k gSA yksxksa }kjk mudh viuh t:jr ds eísutj bu 
mRiknksa dks cgqr mRlkg ls viuk;k x;k gSA ns'k dh c<+rh vkcknh ds lkFk&lkFk ÅtkZ dks 
cuk, j[kus dh vko';drk gksrh gS vkSj thok'e bZa/ku ds ?kVrs lzksrksa us ekuo dks vU;= Hkh 
lw;Z vkSj iou ÅtkZ tSls LoPN vkSj uohdj.kh; ÅtkZ dh [kkst&chu djus gsrq çsfjr fd;k 
gSA gekjs laLFkku ds [kqys {ks=ksa esa lw;Z ds çdk'k esa miyC/k fu%'kqYd ÅtkZ dk mi;ksx djus 

gsrq fMtkbu dh gqbZ lkSj dyk—fr yxkbZ xbZ gSA bldh vk—fr esa euksuqdwy cnyko ykus dk ç;kl tkjhA viuh blh ço`fÙk 
dks cuk, j[kuk egRoiw.kZ gS vkSj foKku dks rduhdh ykHk esa cnyus ds u, rjhds vkSj varr% blls gksus okys lkekftd ykHkksa 
ij oSKkfudksa dks fopkj djuh pkfg,A okLro esa lekt dks cM+s iSekus ij oSKkfud tkudkfj;ksa ls tksM+us dh lksp vR;ar gh 
mRlkgtud gSA gkykafd] lh,lvkbZvkj&lh,ebZvkjvkbZ ds vkdkj dh ,d vuqla/kku ç;ksx'kkyk flQZ blh fn'kk esa viuh 
laiw.kZ tksf[ke ugha mBk ldrh gSA foxr iapo"khZ; ;kstuk&ifj;kstukvksa ds fgLls ds :i esa oSKkfudksa us jkscksfVDl] ekbØks 
vkSj uSuks&flLVe VsDuksy‚th] ljQsl bathfu;fjax] eSU;qQSDpfjax] var%LFkkfir bysDVª‚fuDl] MªkbOl vkSj daVªksYl] okYo vkSj 
,;jksLisl m|ksx ls lacaf/kr fofHkUu ykbu çfrLFkkiu bdkb;ksa tSlh e'khujh ds ;kaf=d fMtkbu vkSj midj.k tSls dbZ {ks=ksa 
esa Kku vkSj rduhdh tkudfj;k¡ çkIr dh gSaA bl O;kid Kku vkSj gekjs fuiVku dk;Z ij çfrHkk'kkyh tu'kfä ds iwy dks 
lko/kkuhiwoZd iksf"kr dj bls vf/kdre ykHkksUeq[k djus dh vko';drk gSA gky ds fnuksa esa xksok ds rV ij vjc lkxj esa 500 
ehVj dh xgjkbZ esa leqæh ijh{k.k ds rgr Lok;Ùk vaMjokVj okgu dk ,d egRoiw.kZ fodkl Lons'kh :i ls fd;k x;k gSA 
gky ds fnuksa esa Hkwfe] leqæ vkSj ok;q esa Lopkyu cM+s iSekus ij 'kks/k fuos'k dks vkdf"kZr fd;k gS vkSj ,;woh &500 ftls ,d 
okgu ds rkSj ij tkuk tkrk gS] dk fodkl ,d vxyk csgrjhu dne gSA fdj.k&çxzkfg=ksa ¼che dSplZ½ ds fodkl ds fy, ,aVh 
çksVku vkSj vk;u vuqla/kku ifj;kstuk gsrq lqfo/kk ¼,Q,vkbZvkj½ ds fy, gekjh Hkkxhnkjh ,d nwljk jksekapd ;ksxnku gSA 
teZuh esa fuekZ.k ds rgr ;g ,d varjjk"Vªh; d.k Rojd gS vkSj lh,lvkbZvkj&lh,ebZvkjvkbZ ds oSKkfud fdj.k&çxzkfg=ksa 
¼che dSplZ½ esa d.k ÅtkZ dks lqjf{kr :i ls vo'kksf"kr djus ,oa {k; djus tSls rduhdh pqukSrhiw.kZ dk;Z esa yxs gSaA vkSj Hkh 
vusdksa miyfC/k;ka gSa] tSlk fd bl fjiksVZ dh vk;ru ls irk pyrk gSA

blh nkSjku fofHkUu ifj;kstukvksa ds rgr egRoiw.kZ ehy ds iRFkj gkfly fd, x, gSa tSlk fd blds vxys i`"Bksa esa fjiksVZ 
fd;k x;k gSA vc gesa [kqn ls gh dqN t:jh ç'u djus dk le; vk x;k gSA D;k ge igys ls gh fd, x, fuos'kksa dk loksZÙke 
çfrQy çkIr djus ds fy, miyC/k lalk/kuksa dk csgrj mi;ksx djrs gSa \  D;k ;g çR;{kr% fofHkUu 'kks/k {ks=ksa ds tfj, pyus 
okyk dksbZ lkekU; lacaf/kr fo"k; gS \ gekjs laLFkku ds nk;js esa vkus okys mu rduhdh y{;ksa ftuds fy, fofHkUu eapksa rd 
igq¡prs gSa mUgsa çkIr djus dh /kqu esa rRlacaf/kr viuh cM+h vkdka{kkvksa ls viuk /;ku fopfyr ugha djuk pkfg,A vius 
O;fäxr vuqla/kku y{; dk vuqlj.k djrs gq, f'kfFky ;qfXer lewgksa ds lEeqPp; ds :i esa lekIr ugha djuk pkfg, vkSj 
oSKkfud dkS'ky dh çn'kZuh djus ek= ls gh larq"V ugha gksuk pkfg,A gekjs vuqla/kku leqnk; ds lnL;& ftuesa ls dqN bl 
laLFkku ds gh gSa] dqN lh,lvkbZvkj ds vU; laLFkku ds gSa ;k dqN ns'k ds vU; dk;Z{ks=ksa ls gSa& mUgsa ,d nwljs ds lkFk 
ckrphr djus dh t:jr gS] ,d nwljs dh rkdr vkSj detksfj;ksa ls ifjfpr gksus dh t:jr gSSa] rkfd ,d nwljs ds iwjd 
dkS'ky ds rkSj ij 'kks/kdrkZvksa dks igpkuk tk lds vkSj gekjs ns'k dh çeq[k rduhdh pqukSfr;ksa ls fuiVus ds fy, lkFk&lkFk 
py ldsA

var esa gesa ;g Lohdkj djuk pkfg, fd vusdksa ,sls yksx gSSa] ftuds ;ksxnku dk mYys[k çR;{kr% bl [kaM ds lhfer i`"Bksa esa 
ugha fey ldrkA ,slk ugha gS fd oSKkfudksa ds gj ç;kl ckgjh fuos'k ykus esa mi;ksxh gks ldrk gSA ,d ifj;kstuk ds lkFk 
vkxs c<+us ;k iwjh rjg ls bls vLohdkj djus ds fu.kZ; ysus ls igys dbZ ppkZ,a] VsfyQksfud okrkZyki] bZ&esy ds 
vknku&çnku dh tkrh gSaA gekjs vius y{; gkfly djus esa gekjh lgk;rk djus ds fy, ç'kklfud vkSj lgk;d LVkQ] 
Nk= vkSj ifj;kstuk Qsyks fujarj lfØ; jgrs gSaA eSa laLFkku ds dk;ksaZ esa lHkh dh Hkkxhnkjh Lohdkj djrk gwa vkSj Vhe Hkko ds 
:i esa ,d lkFk pyus ds fy, ge vius Vhe ds lHkh lnL;ksa ls vkxzg djrk gwaA lh,lvkbZvkj&lh,ebZvkjvkbZ rduhdh 
çlaxksa ds lkFk tqM+s jgus ds fy, viuk fodkl tkjh j[ksaxsA tSls&tSls gekjs ifjokj ds iqjkus lnL; lsok fuo`Ùk gks jgs gSa] 
oSls&oSls u, psgjs Hkh 'kkfey gks jgs gSaA ;g egRoiw.kZ gS fd gekjh fiNyh f'k{kk vkSj gekjs ewY; tks dqN gesa fç; jgs gSa mls 
lko/kkuh ls ubZ ih<+h dh rjQ c<+k fn;k tkrk gSA ;fn ge lh[kuk tkjh j[krs gSa rks blls gekjk Kku lajf{kr jgrk gS vkSj 
ubZ rduhdh pqukSfr;ksa dk ge lkeuk djrs gSa vkSj bl rjg ls ge fuf'pr :i ls vis{kk—r vf/kd Åapkb;k¡ uki ldrs gSaA

çk-s ¼M‚-½ gjh'k fgjkuh
funs'kd] lh,lvkbZvkj&lh,ebZvkjvkbZ] nqxkZiqj 
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Research Council

Prof. D.V. Singh
Former Director, Indian Institute of Technology, Roorkee
& Former Director, CSIR-CRRI, New Delhi
1002, Sunbreeze Apartments,
Tower B, Vaishali, Sector V, Ghaziabad - 201 010

Prof. Ashok Kumar Mallik
Honorary Distinguished Professor
Bengal Engineering and Science University, Shibpur,
INSA Senior Scientist, S.N. Bose National Centre for Basic Sciences, Kolkata   
(Former Professor, Department of Mechanical Engineering, IIT Kanpur)

Ms. Sulajja 
Managing Director, M/s Kinetic Motor Company Ltd.,
D1 Block, Plot No. 18/2, MIDC,
Chinchwad, Pune - 411 019

Firodia Motwani

Prof. Sudipto Mukherjee
Professor, Dept. of Mechanical Engineering,
Indian Institute of Technology, Delhi
Hauz Khas, New Delhi - 110 016

Prof. Suman Chakraborty
Professor, Department of Mechanical Engineering
Indian Institute of Technology, Kharagpur
Kharagpur - 721 302

Dr. 
Advisor, Ministry of Earth Sciences,
MahasagarBhavasn, Block 12,
CGO Complex, Lodi Road, New Delhi - 110 003   

M. Wakdikar

Prof. B.K. Mishra
Director, CSIR-Institute of Minerals & Materials Technology (CSIR-IMMT)
Bhubaneswar - 751 013  

Dr. Santosh Kapuria
Director, CSIR-Structural Engineering Research Centre (CSIR-SERC)
CSIR-Campus, TTTI Taramani, Chennai - 600 113

Dr. N. Gopalakrishnan
Director, CSIR - Central Building Research Institute (CSIR-CBRI)
Roorkee - 247 667

Dr. Sudeep Kumar
Head, Planning & Performance Division (PPD) & Director of Central Office,
Council of Scientific & Industrial Research (CSIR), Anusandhan Bhawan,
2, Rafi Marg, New Delhi - 110 001

Prof. Harish Hirani
Director, CSIR-Central Mechanical Engineering Research Institute (CSIR-CMERI)
M.G. Avenue, Durgapur - 713 209 

Dr. K.V.S.P. Rao
Scientist ‘G’, DSIR, New Delhi

Dr. Nagahanumaiah
CSIR-Central Mechanical Engineering Research Institute (CSIR-CMERI)
M.G. Avenue, Durgapur  - 713 209

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Invitee

Secretary
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Management Council

Prof. (Dr.) Harish Hirani, Director, CSIR-CMERI, Durgapur

Dr. S.S. Amritphala, Acting Director, CSIR-AMPRI, Bhopal

Dr. Nagahanumaiah, Senior Principal Scientist / Head, PPD

Dr. Biswajit Ruj, Senior Principal Scientist

Dr. Tapas Gangopadhyay, Senior Principal Scientist

Dr. Sudip Kumar Samanta, Principal Scientist 

Dr. Krishnendu Kundu, Principal Scientist

Mr. Siddhartha Kumar, Senior Technical Officer (3)

Mr. Ratnakar Behera, Finance & Accounts Officer

Mr. Asim Kumar Jha, Finance & Accounts Officer

Mr. Jayshankar Saran, Administrative Officer

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member-Secretary

Special Invitee





CSIR-CMERI at a Glance

•  Advanced Design and Analysis Group

•   Advanced Manufacturing Centre 

•   Centre for Advanced Materials Processing 

•   Condition Monitoring & Structural Analysis Group

•   Drives & Control System Technology Group

•   Electronics & Instrumentation

•   Energy Research & Technology Group

•   Engineering Design Group

•   Environmental Engineering Group

•   Information Technology Group

•   Material & Structural Evaluation Group

•   Micro Systems Technology Laboratory 

•   NDT & Metallurgy

•   Near Net Shape Manufacturing Technology Group

•   Precision Engineering and Metrology Group

•   Robotics and Automation Group

•   Surface Engineering & Tribology Group 

•   Surface & Field Robotics

•   CoEFM, Ludhiana
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The 'Advanced Design and Analysis Group (ADAG)' at 
CSIR-CMERI has specialised in different aspects of 
Engineering Design, Computer-Aided Design (CAD), 
Multibody Dynamics, Computational Fluid Dynamics 
(CFD) and Finite Element Analysis (FEA) particularly in 
nonlinear transient phenomenon like shock wave 
propagation in coupled field problems. The capabilities 
and experience of the group include but are not limited to: 
Aerospace, Automotive, Biomedical and Bioengineering, 
Mechanical and Agriculture, Manufacturing, Chemical 
and Renewable Energy. The group has extensive 
experience in a wide range of industrial and research 
projects and has worked with several National and 
International R&D organizations, academic and 
industrial partners to deliver successful results as per the 
mission and mandate of the Laboratory.

Facility Layout at GSI Darmstadt [http://www.fair-center.eu/partners/in-india.html]

The Group has the following recent activities:

lDesign of Beam Stoppers for Super-FRS in FAIR 
project
lDesign and Development of  Force Reflecting 
System (FRS) for human grasping action
lMathematical modelling and numerical 
simulation of Underground Coal Gasification (UCG) 
process

l

liquid phase transformation, reactive flow and bluff 
body flows
lDesign and development of Agricultural 
Machineries
lBattery thermal management through use of PCM 
based materials

[Sponsored by: BI-IFCC, DST-DAE, Status: Ongoing]

A large international accelerator center - Facility for 
Antiproton and Ion Research (FAIR) - is being built at 
GSI (Helmholtzzentrum für Schwerionenforschung), 

Numerical modelling of multiphase flow, solid-

Sponsored Projects:

Design of Beam Stoppers for FAIR Project 
(GAP098212)

Darmstadt (Hesse), Germany. FAIR is formed by an 
thInternational treaty on 4  October 2010 with an 

investment proposal in the order of 250 billion Euros 
by participating countries (http://www.fair-center.eu) 
and will be realized in stages. The Republic of India 

thsigned the FAIR convention on 4  October 2010 in 
Wiesbaden, Germany and India's contribution to the 
FAIR construction to be 36 M Euro (in kind). India is 
the third largest shareholder in FAIR science project 

ADVANCED DESIGN AND ANALYSIS GROUP
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Designed position of Beam Stoppers 
(BC1, BC2 and BC3) in FRS Tunnel at FAIR  

Thermal Profile of Graphite absorber core in Fast Extraction Mode
 

T                    max 1504KAbsorber geometry and heat deposition zones

and is represented by Indo Fair Coordination 
Committee (IFCC), formed by Department of 
Science and Technology (DST) and Department of 
Atomic Energy (DAE). India's participation is in the 
area of design and development of magnets, detectors 
and beam catchers (http://bic.boseinst.ernet.in/ifcc). 
Since the programme has got global multi-
institutional character, immense magnitude, multi 
agency funding, international obligations involving 
multitude of tasks, an MOU was signed between 
CSIR-CMERI and Indo-FAIR Coordination Center 

nd(IFCC) on 22  July 2014 for design of beam stoppers 
as one the critical in-kind contribution from India.

Beam dumps (synonymously used for beam stoppers 
or beam catchers in this context) are primarily energy 
intercepting and dissipating devices. They are widely 
used for intercepting beams of various energy levels, 
starting from laser to very high energy accelerator 
beams like electron/positron beam, proton/antiproton 
beam, ion beam etc. Obviously, beam dumps are 
extremely important systems of large modern 
accelerator facilities both for basic and applied 
research as well as nuclear power applications.   

 Since beam dumps are to be designed to safely absorb 
and dissipate the particle energy, the primarily 
technological challenges are to distribute the huge 
thermal gradient compounded by thermal shockwaves 
and material irradiation damage. In addition to that, 
downstream ion-optical systems are protected from 
radiation damage. 

In our national scenario, Dept. of Atomic Energy 
(DAE) had already initiated several National Mega 

thScience Projects commencing from 12  FYP and 
thextending over 13  FYP focusing on basic research on 

nuclear science, astrophysics, material science, 
medical isotope production and nuclear power 
generation. All these projects target indigenous 
development of high energy, high current (high beam 
power) accelerators where there are requirements of 
beam dumps capable of withstanding equal or even 
higher thermal loads and radioactive doses.  Some of 
National Mega Science Projects are: [i] Accelerator 
Driven Subcritical Systems (ADSS) with the 
objective of coupling a subcritical reactor with 
accelerator-produced high energy proton beam for 
fission and fuel breeding through high flux neutrons. 
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Thermal shockwave propagation and wave reflection in the absorbing medium (graphite) 
for 1500 Me V/u fast extracted uranium beam pulses of 50 nanoseconds duration

Thermal shockwave propagation in Fast Extraction mode 

It is a part of Stage 3 of our National 3-stage nuclear 
power generation programme. [ii] Spallation Neutron 
Source (SNS), where high flux neutrons after 
'processing' are to be used for condensed matter, 
material science and other related experiments. [iii] 
Advanced National facility for Unstable and Rare 
Isotope Beams (ANURIB), focusing on facilitating 
indigenous research in nuclear physics, astro-
physics, material science and medical isotope 
production.

Thus, design and manufacturing of high power beam 
dumps are considered to be a very challenging 
activity all over the world and it is also a necessity in 
Indian scenario. In India, suitable Institute-Industry 
collaboration has already been initiated to achieve 
this goal through the FAIR project. Once the Indian 
Manufacturing Sector gets empowered and confident 
with this technology, they can compete with global 
manufacturers in this field to cater to the requirements 
of high power beam dumps for Global Mega Science 
projects funded by several countries.

The design of Beam Catchers 1, 2 and 3 are currently 
on-going in consultation with the FAIR Super-FRS 
Group at GSI, Darmstadt, Germany, to meet the ion-
optical and energy criteria of the beam along with the 
placement of beam catchers inside the tunnel. The 
design has been periodically reviewed by the sponsor. 

Current Status

The analysis part has been completed and results 
jointly reviewed. Visit to factories of the probable 
manufacturer in India who had showed expression of 
interest has also been carried out. The time lines of 
completed and current activities are as follows:-

lCommencement of Concept Design Review 
(CDR) of final design version with FAIR Super-FRS 
Group GSI, Darmstadt, Germany in May 2017.
lIndustrial Visit by Technical Evaluation 

thCommittee with GSI representative during 17  
thMarch-18  March, 2016 to explore manufacturing in 

India.
lDesign Review by CSIR-CMERI and GSI Super-

th thFRS team from 7  March, 2016 - 15  March, 2016 at 
CMERI, Durgapur.

rd
lDesign review in 3  Tech. Advisory Committee 

thMeeting 25  June, 2015; IFCC-BI
nd

lDesign review in 2  Technical Evaluation 
thCommittee Meeting 4  August, 2015; IFCC-BI

st
lDesign review in 1  Technical Evaluation 

stCommittee Meeting 1  July, 2014; IFCC-BI

[Sponsored by: CSIR Supra Institutional Network 
Project (12th plan), Status: Completed]

A force reflecting system is a wearable hand 
exoskeleton which applies force to the human finger 
joints to provide assistance or resistance to human 

Intelligent Devices and Smart Actuators: Force 
Reflecting System (ESC0203/4)
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voluntary action during grasping. Actuators mounted 
on a wearable module are integrated with the 
exoskeleton which generates the feedback force. The 
main applications of the force reflecting device are as 
force reflecting master in remote handling to provide 
force feedback to the user and as rehabilitation device 
for stroke survivors. Motion tracking sensors are also 
integrated to the exoskeleton for graphical rendering 
and manipulation control.

The main objective of this project is to design and 
develop the force reflecting system (FRS) for human 
grasping action. The project involves modeling and 
analysis of human hand grasping action, design and 
development of human hand exoskeleton, 
development and characterization of the pneumatic 
muscle actuator module and actuation methodology 
and control of force reflecting exoskeleton with index 
finger during grasping.

A hand exoskeleton, currently comprising four 

Current Status

(a)

(b) (c) 

Figure: (a) The exoskeleton linkage mechanism for index finger, (b) Prototype of index 
finger exoskeleton with motion sensors, (c) Prototype of four finger exoskeleton assembly 

fingers has been designed and developed at the lab. 
The linkage mechanism of each finger consists of 16 
linkages and is designed to have 3 degrees of freedom 
while actuation is provided to only one degree of 
freedom, thus consisting two redundant degrees of 
freedom. The redundant degrees of freedom are 
important features so as to preclude a rigid imposed 
motion or force on a particular joint. The force 
applied is distributed among finger joints based on the 
joint resistance/stiffness. 

Each finger is actuated through two antagonistically 
arranged pneumatic muscles, one for flexion and the 
other for extension of the finger. PMA are comparable 
to human muscles in shape, properties and 
performance. Pneumatic muscles are highly 
customizable in terms of required force and 
contraction and can be cheaply produced in varying 
sizes. These have low cost, powerful actuation and 
light weight and compactness. Their rate of response 
is slow but it is sufficient for grasping action of human 
hand and rehabilitation applications. The dynamic 
actuator characterization has been carried out on the 
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phenomenological model with the governing 
equation set and the parameters derived 
experimentally. The test results of theoretical model, 
phenomenological model and the experimental data 
agrees with in designed operating level of 
displacement and input pressure.

Since size and light weight are critical and large 
number of these actuators (minimum two per finger 
for antagonistic mode of operation) are to be fitted to 
the force reflecting exo-skeleton, a sleek PAM 
actuator (6 mm ID) has been developed. This sleek 
PAM actuator has been tested with the exoskeleton. A 
wearable actuator module has been developed and 
integrated with the exoskeleton and the finger force 
reflection (flexion and extension) has been 
demonstrated. The finger motion tracking has also 
been integrated and demonstrated.

Test results of theoretical model, phenomenological model and experiment.

A version of indigenously developed light weight PAM actuator with 6 mm ID 

Mathematical Modeling and Numerical 
Simulation of Underground Coal Gasification 
(UCG) Process (ESC0302/05)

th[Sponsored by: CSIR Network Project (12  plan), Status: 
Completed]

Underground Coal Gasification (UCG) refers to the 
in-situ gasification of coal. It is accomplished by first 
establishing two vertical boreholes - the injection 
well and the production well. Next, the two wells are 
horizontally linked within the coal seam using 
specialized techniques such as directional drilling. 
Reactant gas mixtures (steam & oxygen) are sent 
through the injection well and suitable conditions for 
the ignition or start-up of the coal reactions is 
provided. A steady production of combustible gases 
due to the various reactions occurring between the 
gases and the coal is evident at the production well.
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Hand exoskeleton and actuator module integrated system

The main objectives of the project are to develop a 
comprehensive computational fluid dynamics (CFD) 
based model of UCG process that incorporates many 
complex behaviors like oxidation, pyrolysis, reduction, 
cavity growth etc. The primary research interests are 

simulation of burn front propagation, cavity 
development and gas quality and evaluation of various 
parameters like coal seam thickness, ash content, 
moisture, volatile matter, permeability, and injection 
strategy, etc. in the perspective of in-situ gasification.
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Flow simulation in cavity (cavity shape, velocity profile, pathline)

Feasibility study of graphene based PCM cooling 
for battery thermal management system (OLP 
212012)
[Institute project, Status: Ongoing]

Thermal issues associated with batteries are of great 
concern as cell temperature significantly affects the 
performance, life and safety of batteries. Thermal 
behaviour is often characterized by an increase in 
performance and a decrease in life and safety as 
temperature increases beyond the typical operating 
range. Additionally, cycling generates a certain 
amount of heat that must be rejected from the module 
to maintain its temperature in the preferred range. 
Several battery thermal management systems 
(BTMS) using various techniques have been studied 

to meet this purpose, each with various advantages 
and disadvantages depending on the application. 

This work proposes the use of graphene based phase 
change material (PCM) for better thermal cooling for 
the BTMS. In order to demonstrate possible 
enhancement of thermal properties with graphene, 
paraffin wax will be selected as the base PCM. The 
term paraffin wax refers to mixtures of various 
hydrocarbon groups, particularly paraffins and cyclo-
alkanes that are solid at ambient temperature. Three 
different standard lead acid batteries will be tested 
during charging and discharging cycles with and 
without PCM based thermal cooling system. Specific 
attention will be paid to the thermal management 
system based on the phase change materials.
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The objective of this project is to carry out performance 
testing of graphene based phase change material for 
passive thermal management of lead acid batteries.

[Sponsored by: DST, Status: Completed on May 2016]

Polymer electrolyte membrane fuel cells (PEMFC) 
are a clean power source and have emerged as one of 
the most promising advanced energy technologies 
particularly as an alternative sources in automotive 
and backup power applications. The PEMFC is 
efficient, environment friendly, quiet and simple in 

Simulation of water droplet mobility in gas flow 
channels of pem fuel cell using the lattice Boltzmann 
method (GAP182712)

Experimental facility for battery performance testing using passive cooling medium

design and operation. The performance of PEMFC is 
significantly influenced by the flow distributions in 
the flow channels and gas diffusion layer (GDL) since 
water flooding and concentration distribution are 
some of the key issues governed by the configurations 
of flow channel layouts. To avail the high proton 
conductivity, the water generated on the cathode side 
is used to hydrate the membrane but excessive water 
may cause flooding in the reaction zone, GDL and 
flow channels which reduces the oxygen supply in the 
reaction zone. At the low operating temperatures in 
PEMFC, water vapor condensation starts easily and 

accumulates liquid water droplets within the flow 
channels, thus affecting the chemical reactions and 
thereby reducing the cell performance. Thus, total 
project work is divided in two parts such as (Part-A) 
numerical investigation of the water droplet transport 
in a PEM fuel cell with serpentine flow channel and 
(Part-B) modeling the wettability and compression 
implications on the flooding behavior in the PEMFC 
gas diffusion layer using lattice Boltzmann method 
(LBM). In Part-A, a comprehensive three dimensional 
numerical simulation is carried out to understand the 
water droplet mobility in a serpentine gas flow 
channel for a wide range of surface properties, inlet air 
velocities, droplet positions (center or off-center, 
bottom or top) and droplet sizes by deploying a finite 

volume based methodology. The liquid-gas interface 
is tracked following the volume-of-fluid (VOF) 
method. The droplet transport is found to be greatly 
influenced by the surface wettability properties, inlet 
velocities, number of droplets emerged and initial 
droplet positions. Super hydrophobic surface property 
is not always preferable for designing the gas flow 
channels. It depends upon the inlet velocity 
conditions, droplet positions, number of droplets and 
surface properties. The main objective of Part-B is to 
study the effects of mixed wettability and compression 
on the flooding behavior in the PEMFC GDL. 
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(a) (b)

(c) 

Two droplets transport (center of bottom wall) at different instants on hydrophobic surfaces for the maximum 
inlet velocity of 12.5 m/sec for various CA: (a) 1400, (b) 1500 and (c) 1600.
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ADVANCED MANUFACTURING CENTRE 

b)a)

c)

f)e)

d)

CSIR-CMERI since its inception has been pursuing 
research in the area of mechanical engineering and 
allied fields that include agricultural, mining, 
automobile, medical, strategic and societal sectors. 
Various prototype machines, components and process 

plants in different areas of reasearch are being 
developed and demonstrated utilizing state-of-the-art 
manufacturing facilities created at CSIR-CMERI which 
is now known as the “Advanced Manufacturing Centre 
(AdMaC)”.

Figure 1: a) CNC lathe with C-zxis and hard turn facility, b) CNC EDM-wire cut machine,  c) CNC milling machine, 

d) Robotic LASER welding facility, e) Micro plastic injection moulding machine, f) Rheo casting facility
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f)e)

d)b)

c)a)

Figure 2: a) All Terrain Robot, b) Robotic Wheel Chair, c) Nozzle of  MMD, d) Components of actuator, e) 

Components of fish-fin like bio-mimetic actuator, f) Hybrid fin of AUV 500.

Available Manufacturing Facilities at 
AdMaC

AdMaC consists of a highly skilled and dynamic 
workforce along with ranges of manufacturing 
facilities under one roof which is rarely available in 
the research and academic institutions around the 
world. The facility of AdMaC includes different types 
machining processes, metal joining processes and 
forming processes, metal casting processes, plastic 
injection moulding and powder injection moulding 
processes. Both conventional and CNC machining 
facilities are available. 

In the conventional machining area, conventional 
shaping machines, lathes, milling machines, boring 
machines and grinding machines of different capacities 
are available to cater to the need; whereas, CNC lathe 
with C-axis, CNC vertical machining centre, CNC 
milling machine, CNC EDM, CNC EDM wire-cut 
backed by CAD/CAM software are available for 
precision machining work. In the area of metal joining 
processes, Robotic LASER welding, Tungsten Inert Gas 
welding (TIG), arc welding and gas welding facilities are 
available. Power rolling, sheet shearing machine, angle 
bending machine, vertical and horizontal band saws, 
drilling machines etc. are available in the forming area. 
Four types of casting facilities are available at the 
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AdMaC that include conventional sand casting, 
investment casting, pressure die casting and rheo 
pressure die casting. Metal casting infrastructure 
includes modern pattern shop, induction furnace, 
machine moulding, pressure die casting, rheometer etc. 
Both ferrous and non-ferrous castings are done in the 
case of conventional and investment casting and only 
non-ferrous (mostly aluminium alloys) metals are cast in 
pressure and rheo pressure die casting. Injection 
moulding area of AdMaC is equipped with micro and 
macro plastic injection moulding machines ranging from 
15T to 150T. Powder injection moulding facility is 
equipped with high temperature furnaces including 
vacuum furnaces with diffusion and turbo molecular 
pumps for manufacturing of small and complex shape 
metallic and ceramic components. Some of the state-of-
the-art equipment available at AdMaC are shown in 
Figure 1.

As stated earlier, CSIR-CMERI is pursuing research 
in various areas of mechanical engineering and its 

Activities

C)

b)a)

Figure 3: a) Iron Removal Plant, b) ginger washing machine, c) ginger slicing machine, d) ginger dryer

allied fields that include robotics, micro machines, 
manufacturing process technologies, solar power 
generation, municipal solid waste management etc. 
Different prototype machines and systems are being 
developed as outcome of research in the above areas. 
Presently emphasis has been given to manufacturing 
multiple prototypes to implement the technologies in the 
application areas and evaluate their performance before 
releasing the technology for commercial exploitation. 

Various prototypes such as all terrain robot, robotic 
wheel chair, critical components of autonomous 
under water vehicle, actuators, micro milling 
machine, fish-fin like bio-mimetic actuator for under 
water vehicle etc. are manufactured at AdMaC to 
demonstrate the technologies. Figure 2 shows the 
photos of the prototypes and critical components 
manufactured at the AdMaC. 

Besides the above, multiple prototypes (2-10 batch 
size) of e-rickshaw, e-kiosk, ginger washing-slicing-
drying machines, segregation and disposal units of 
municipal solid waste management and iron removal 

d)
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a) b)

Figure 4: a) Solar park, b) Solar luncheon garden

plant have been manufactured and some of these are 
shown in Figure 3.

In the area of solar energy harvesting, AdMaC has 
developed a solar park (34kWP) and solar luncheon 
(7kWP) garden through manufacturing and 
installation of various solar artifacts at competitive 
prices (Figure 4). All street lights and boundary lights 
are powered from the solar park and the institute 
canteen is partially powered from the solar luncheon 
garden.

Recently, “Post Graduate Diploma course on 
Advanced Manufacturing Technologies (PGDAMT)” 
program has been started at CSIR-CMERI to enhance 
the manufacturing skill of the graduate engineers 
where the AdMaC is actively involved by conducting 
theory as well as practical classes besides prototype 
manufacturing.

In line with the “Make in India” concept of the Govt. 
of India, emphasis has been given to commercialize 

the machines, components, process plants and 
processing technologies developed at CSIR-CMERI by 
opening an incubation centre in its campus. In the 
incubation centre, entrepreneurs of startup companies 
shall manufacture prototype machines, components etc. 
in batch scale to commercialize them. Moreover, there 
are many steel plants and collieries in and around 
Durgapur. Large numbers of spare parts of various kinds 
are being imported for the machineries used in these 
plants and collieries. In a recent industrial meet held at 
CSIR-CMERI, it was expressed by the manufacturing 
industries that many of the imported spare parts can be 
indigenously manufactured and CSIR-CMERI would 
play a catalytic role. Hence, CSIR-CMERI is 
augmenting its manufacturing facilities at AdMaC 
towards creating a manufacturing hub by recruiting fresh 
additional manpower and installing various state-of-the-
art machineries such as higher capacity CNC milling 
machine, EDM, Plasma profile cutting machine, 
material handling equipment, CNC and conventional 
precision grinding machines, CAM software etc. 
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Figure 1: Mechanical characterizations of CNTs reinforced nanocomposites using C51 [(a)&(b)] and LY556 
[(c)&(d)] epoxy resin matrix

Research activities at CAMP have been directed at 
(1) developing improved materials/processes for 
engineering applications and (2) addressing the 
needs of common people. Under the former category, 
development of carbon nanotube-reinforced epoxy 
resin nanocomposites, metal matrix composites 
(MMCs) and zirconia toughened alumina (ZTA) are 
reported here. Under the latter, dental brackets, water 
purifiers and electrochemical sensors to detect 
soluble phenolic contaminants in water are some 
developed products that are discussed.  

Owing to their low weight, large specific surface area, 
high tensile strength, and superior thermal and electrical 
properties, carbon nanotubes (CNTs) are attractive 
fillers in polymer matrix. CNT-reinforced polymers, 
e.g. epoxy composites, are good structural materials for 
weight-sensitive aerospace industry, marine, armour, 
automobile, civil engineering structures, and sporting 
goods industries. Though incorporation of CNTs as 
filler further enhances the mechanical properties of 

Carbon Nanotube-reinforced Epoxy 
Resin Nanocomposites 

epoxy resin, their poor dispersion prevents the use of 
the resulting material in practical devices. There are 
various methods to disperse CNTs in epoxy resins. In 
this research, a simple mechanical dispersion method 
by stirring glass rods was applied to develop CNT-
epoxy resin nanocomposites. The primary aim was to 
investigate the quality of dispersion and quantify the 
mechanical property enhancement due to dispersion 
of CNT in epoxy matrix. Static mechanical response 
was studied by tensile measurement. The tensile 
stress-strain behavior is an important characteristic 
for evaluating the performance of mechanical 
properties of nancomposites. A comparison between 
tensile properties of the epoxy resin without CNT 
incorporation and the nanocomposites containing 
different wt% of CNT is shown in Figure 1, using two 
different epoxy resins, C51 and LY556. As can be 
seen from the figure, the tensile strength for C51 
based epoxy resin composite is 26.1 MPa, which 
increases to 57.8 MPa for 0.2 wt% CNT 
incorporation. This is an improvement of 120%. On 
the other hand, this improvement is 14% for LY556 
based epoxy resin. The corresponding enhancement 
in elongation is 140% and 24% for C51 and LY556 
epoxy resins, respectively. Such a high degree of 

CENTRE FOR ADVANCED MATERIALS PROCESSING
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(b)

(a)

increase in tensile strength was also reported by other 
researchers, where 0.5 wt% CNT was incorporated 
into epoxy matrix to form CNT-reinforced epoxy 
composites. These increments in tensile strength and 
elongation imply that the CNTs were mixed properly 
in C51 epoxy resin, whereas for LY556 there was 
coexistence of  CNTs in dispersed and agglomerated 
states in the base materials. This observation was 
confirmed by SEM images discussed later. For 
application in engineering components, LY556 epoxy 
resin seems to be more suitable. The evidence of 
dispersion and agglomeration of CNTs in the epoxy 
resin matrix was evaluated from the SEM micrographs 
of the fracture surfaces of these composites after 
tensile measurement as shown in Figure 2.

Figure 2:  SEM images of fracture surfaces of 0.2 wt.%  
CNT reinforced epoxy resin C51 (a) and LY556 (b)

Development of Novel Al-15Mg Si-4.5Si 2

Composite and Rheo Gravity Die Casting 
(RGDC) Process Technology to Manufacture 
Lightweight Automobile Components

Metal matrix composites (MMCs) show the 
combined and improved properties of their two 
constituents, such as ductility and toughness of the 
matrix, high modulus and strength of the 
reinforcements. MMCs are widely used now-a-days 
as structural materials for aerospace, automotive, 
transportation industries and space appliances. In this 
work, a novel in situ Al-15Mg Si-4.5Si composite has 2

been developed by gravity die casting technique that 
ensures similar cost and energy input as compared to 
commercially available cast Al alloys such as A356, 
A380, A365 etc. The developed composite is found to 
yield higher strength to weight ratio and toughness, in 
comparison to the popular cast Al alloys. Being in 
situ, it nullifies the fundamental problems associated 
with MMCs such as, non homogenous distribution of 
the reinforcing particles and their poor wetting 
characteristics with the matrix phase. Investigation 
results show that Mg Si % has significant impact on 2

microstructural morphology, hardness, mechanical 
properties and fracture behavior of the said in situ 
composite.

Figure 3: Developed drone blade using CNT 
reinforced epoxy composites

Prototype rotor blades of dimension (8×4.5") have 
been developed by pouring CNT-based epoxy resin 

composite into a mould followed by slow curing in 
the furnace. The developed blades are shown in 
Figure 3. The developed prototype blades were fitted 
into a motor and a short duration test was carried out 
to check the performance of the rotor blade.
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Figure 4: Digital photograph of the experimentalsetup

The novel in situ composite is prepared by gravity die 
casting technique. Commercial Al-Si alloy (LM6) and 
Mg ingots (99.91% purity) are used to develop Al-
15Mg Si-4.5Si composite. At first, Al- alloy ingot is 2

melted in a graphite crucible within a resistance 
heating furnace. Small pieces of pure magnesium are 
inserted into the melt. After the magnesium is 
dissolved, the mixture is stirred and degassed. After 
removal of the slag, the molten metal is poured into the 
die cavity. After polishing and etching, metallographic 
samples obtained from the solidified composite have 
been investigated under Optical microscope. Macro 
and micro hardness measurements have been made at 
five different locations of the solidified samples. 
ASTM B557 specifications have been followed to cast 
tensile specimens of the above mentioned composite 
and tested at room temperature at a strain rate of 10-4 
mm/sec. Digital photograph of the experimental set up 
is shown in Figure 4.

After successful development of the composite, the 
work has been extended to develop process 
technology for Rheo Gravity die casting towards 

development of automobile components. Cooling 
Slope having stainless body is used to produce semi 
solid slurry in the present work [1, 2]. After preparing 
the melt, it is allowed to coll and poured on the upper 
end of the cooling slope to facilitate partial 
crystallization of primary Mg Si and á-Al and to 2

ensure shear driven flow of the solidifying melt. To 
avoid sticking of the molten alloy and corrosion of the 
surface due to contact with high temperature molten 
metal, the concave surface of the cooling slope is 
coated with a thin layer of Boron nitride. The melt 
coming out from the exit of the cooling slope is stored 
in an isothermal bath (which is kept at same 
temperature as exit temperature of the melt from the 
cooling slope). Melt samples are stored upto 16 
minutes and then cast in the form of tensile samples 
(according to ASTM B557 specifications) and 
cylindrical billets. After experiments, metallographic 
samples are prepared. The etched metallographic 
samples are investigated using optical microscope. 
The tensile test is carried out using cylindrical tensile 
specimens at room temperature, under a strain rate of 
10-4 s-1.
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a b

c d

In this work, microstructure evolution of the Al-
15Mg Si-4.5Si composite melt during its flow along 2

the cooling slope has been studied and mechanical 
properties of the rheocast composite have been 

oinvestigated. Melt pouring temperature of 640 C and 
slurry holding time of 16 minutes (after exiting 
cooling slope) followed by heat treatment has been 
found to be optimum in terms of achieving ideal 
microstructural morphology (minimum grain size, 
maximum sphericity, shown in Figure 5) and 
mechanical properties (UTS: 331Mpa and 
%Elongation: 13%) in the rheocast samples. 
Moreover, fracture surface of the tensile tested 
samples show completely dimpled morphology 
(Figure 6). Subsequently, the above mentioned 
process parameters have been chosen for component 
(automobile Brake disc) development. Glimpses of 
die design and digital photograph of the initial 

Figure 5: Optical micrographs of the oil quenched slurry sample: (a) start, (b) middle and (c) exit section of the 
flow front and (d) solidified sample after 16 minutes of slurry holding.

prototype component with gating and runner/riser 
system are shown in Figure 7a and 7b, respectively. 
The sheer force employed by cooling slope, during 
melt flow towards the slope exit, yields near spherical 
and finer grain size of both primary Mg Si and á-Al 2

particles.

[1] Das, P., Samanta, S.K., Chattopadhyay, H., 
Sharma, B.B., Dutta, P., 2013. Eulerian two-phase 
flow simulation and experimental validation of 
semisolid slurry generation process using cooling 
slope. Material Science and Technology, 29, 83-92.
[2] Das, P., Samanta, S.K., Chattopadhyay, H., Dutta, 
P., 2012. Effect of Pouring Temperature on Cooling 
Channel Semi Solid Slurry Generation process. Acta 
Metallurgica Sinica (English Letters), 25, 329-339.
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a

b

 

Figure 6: Fracture surface of the tensile tested samples 
at (a) low and (b) high magnification.

b

a

Figure 7: (a) Glimpse of design optimisation of the 
die cavity and (b) digital photograph of the initial 

prototype Light weight Brake disc.

Development of MgO/Cr O  doped 2 3

Zirconia Toughened Alumina (ZTA) inserts 
for machining of steel

The purpose of this work is to develop a high 
performance ceramic tool having enough toughness 
to be used as cutting inserts to fulfil the demand of the 
manufacturing industries of the country and to 
machine different materials effectively both at high 
speed as well as at moderately low speed. A 
monolithic alumina Al O  (average particle size 60 2 3

ìm, supplier Merck) is mixed with a ratio of 90 wt% 
Al O  /10 wt% zirconia composite with 3 mol% Y O  2 3 2 3

stabilized ZrO  (average particle size 1.0 ìm, supplier 2

Zirox) to form zirconia toughened alumina. The 
developed powders are mixed with 0-1 wt% 
magnesia MgO (average particle size 1 ìm, supplier 
Sigma Aldrich) to form Mg-ZTA. The developed 

powder is wet mixed for 60 min in ultrasonic machine 
followed by automatic stirring for 30 min. The 
prepared powder of Al O , YSZ and MgO with 0.8 2 3

wt% of polyethylene glycol 1000 as a plasticizing 
agent is ball milled for 12 hr. Finally the mixture 
solution is placed in drying oven for 24 hr at 200°C. 
After drying the powder is placed in a high 
temperature furnace to calcine at 800°C. 
Metallurgical characterization of the powder has been 
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(a)

(b)

Figure 8: (a) Typical FESEM Image of Mg-ZTA (b) 
Typical X- Ray for Mg-ZTA powder

carried out using XRD, FESEM and DTA to know 
their phase composition, crystallite size, particle size, 
bulk and relative density and grain size of different 
composition. Figure 8 shows FESEM and XRD of 
powder.

Synthesis of Cr O  doped ZTA through 2 3

powder methodology

A monolithic Al O  (average particle size 60 ìm, 2 3

supplier Merck) is used for preparation of Cr O  2 3

doped ZTA composite material. Yttria Stabilized 
Zirconia (YSZ) particles (average particle size 1.0 
ìm, supplier Zirox) is added to Al O  matrix with a 2 3

ratio of 90 wt% Al O  / 10 wt% YSZ. Samples are 2 3

synthesized with 0-1 wt% Cr O  (average particle size 2 3

1 ìm, supplier Sigma Aldrich). The powders are wet 
mixed for 60 min using an ultrasonic machine and 30 
min using automatic stirrer subsequently. The 
mixture solution is dried for 24 hr in an oven at 200°C. 

The powders of Al O , YSZ and Cr O  are then ball 2 3 2 3

milled for 12 hr using 0.8 wt% of polyethylene glycol 
1000 as a plasticizing agent. The morphology of the 
powders is characterized through particle size 
analyzer. The powder is calcined at 600°C and 
sintered at 1600°C for 2 hours. Metallurgical 
characterization of the powder has been carried out 
using XRD, FESEM and DTA to know its phase 
composition, crystallite size, particle size, bulk and 
relative density and grain size of different 
compositions. Few glimpses of characterization are 
shown below in Figure 9.

(a)

(b)

Figure 9: (a) Typical FESEM Image of Cr O -ZTA 2 3

(b) Typical X- Ray for Cr O -ZTA powder 2 3

In each case, the milled dried powders were 
-2hydraulically compacted at a pressure of 2.5 Tcm  

into square shaped (16 mm×16 mm×6 mm) pellets in 
a die. The compacts were sintered at 1550-1650°C for 
1-3 h in an air atmosphere. The relevant mechanical 
properties such as density, hardness and fracture 
toughness of the sintered specimen were measured. 
The sintered specimen was cut to size by a diamond 
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wheel and polished slowly. The final shape and size as 
shown in Figure 10 were brought very close to the 
international standard SNUN 120408 (ISO). The 
inserts were polished with fine diamond paste (0.5-
1.0 ìm) quite slowly. Finally, a flat land angle of 20° 
and a width of 0.2 mm were provided on each cutting 
edge to impart edge strength. After beveling, the 
sharp edges were further rounded off, although 
slowly, as uniformly as possible by light honing, 
mainly to reduce chipping and break-in wear under 
machining.

The machining performance of inserts are done on 
NH-26 lathe (Make: HMT Ltd, India) powered by an 
11 KW motor with speed range of 47-1600 RPM. A 
steel bar (AISI 4340) having diameter 140 mm and 
length 450 mm (Hardness 30 HRC) is used for 
machining. The tool holder used to clamp the  insert is 
CSBNR2525N43 (Make: NTK) with specification -
6°, -6°, 6°, 6°, 15°, 15° and 0.8. The machinability 
aspect of the insert has been studied by turning AISI 
4340 steel in conventional lathe. A piezoelectric 
dynamometer (Make: Kistler, 9272) is placed beneath 
the tool post to study the different forces i.e. Fx (Feed 
force), Fy (Thrust force) and Fz (Cutting force) 
produced at the time of machining. The surface 
roughness which is one of the desired factors of 

Collection of  
Fish Scale  

Cleaning of fish 
scale with HCL    

Cleaning the fish 
scale with Acetic Acid 

Calcination at 1200oC 
Burning Fish scale 
at 800oC in furnace

Cleaning the fish scale 
with water

Figure 11: Flow Chart for HAp synthesis from fish scale

Figure 10: Final Shape of Cutting inserts

machining is measured using portable surface 
roughness tester SURTRONIC 25. Tool wear have 
been studied with varying cutting speed, feed rate and 
depth of cut during machining operation. From this 
study, it may be concluded that MgO and Cr O  doped 2 3

ZTA inserts can behave very well in terms of cutting 
force, surface roughness and flank wear at medium to 
high speed machining and have a great potential to 
replace the carbide or coated carbide tool in near 
future.

The states of Chattisgarh, Rajasthan, Madhya 
Pradesh and Jharkhand are rich in copper mines. The 
ground water in these regions can easily be 
contaminated with copper. There are several 
processes for the removal of copper or any other 
heavy metal from water. Some of these are chemical 
precipitation, coagulation and filtration, ultra 
filtration etc. In order to treat water having very low 
quantity of heavy metals in drinking water, these 
methods are not suitable. Adsorption is one of the best 
methods owing to its potential to remove heavy 
metals irrespective of initial concentration. It is also 
less expensive than the other methods. But finding a 
best adsorbent depends on the type of metal to be 
treated and is specific in nature. For the removal of 
copper, hydroxyapatite [Ca (PO ) (OH) ] is being 10 4 6 2

used by the researchers at CAMP. Through literature 
survey it has been found that the hydroxyapatite is an 
excellent adsorbent of heavy metals. Hydroxyapatite 
can be synthesized by chemical (HAp) and fish scale 
(FHAp) routes. The adsorption experiments and the 
various modeling mentioned in this work are done 
using hydroxyapatite synthesized from fish scales i.e, 
FHAp. Based on these adsorption experiments, a 
copper filtration unit is designed and developed.

Solutions for a healthy society: filters, 
chemical sensor and dental bracket 

1.  Filter for Cu (II) removal from water:
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(a) (b)

 

 

 

(c)

Figure 12: Copper adsorption experiment

(a) (b)

(c)

The adsorption study of varying copper ion 
concentration on the same HAp dose with different 
contact time was observed. The different 
concentrations were of 5, 6 and 8 mg/L. The 
percentage removal of copper ion with the increase in 
initial copper ion concentration was found to be 
decreasing. The time taken to reach equilibrium for 
the higher concentration was larger.

A typical filter model with filtration set up has been 

  
Figure 13: (a) Prototype filter of Copper (II) removal; (b), (c): Performance graph with initial 

concentration (b) 3 PPM and (c) 6 PPM 

designed and developed to investigate the adsorption 
capacity with varying initial concentration. The 
candle has been made using HAp and charcoal with 
layers. The initial copper concentration of 3 mg/L and 
6 mg/L have been tried. Both the units have already 
passed more than 1000 L with a flow rate of 10 L/hr of 
water whilst maintaining the effluent copper 
concentration below the permissible limit as set by 
both Indian standards and WHO. The following figure 
depicts the photo and performance result of the filter. 
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2.  Electrochemical sensor for detection of water 
soluble phenolic contaminants 

Phenolic compounds (e.g. catechol, nitro-phenol, 
amino-phenol etc) are considered as major effluents 
from various chemical and metal processing 
industries and cause severe pollution of groundwater. 
These are mostly used in the preparation of resins and 
plastics and also present in explosives, fertilizers, 
paints rubber, textiles, adhesives, drugs, paper, soap, 
wood preservatives and photographic developers. 
The acute exposure of phenolic compounds in 
humans may cause irregular breathing, muscle 
weakness and tremors, loss of coordination and even 
respiratory arrest at lethal doses. Monitoring of 
phenolic hazards, therefore, is needed for the safety of 
the environment. In this context, CSIR-CMERI is 
working towards the development of an 
electrochemical strip along with a read-out meter 
which can monitor the presence of catechol, a toxic 
phenolic compound in water sample.  A novel 
strategy has been developed to fabricate 
functionalized bio-electrodes using chitosan 
biopolymers for immobilizing polyphenol oxidase 
enzymes. Further, the performance of the enzyme 
electrode has been assessed for bio-sensing of 
phenols. The electrochemical investigations such as 
cyclic voltammetry, amperometric, impedance 
analysis have been performed to explore the efficacy 
of the chitosan modified bio-electrode for detection 

Figure 14: Schematic diagram of the Micro Ceramic Injection Moulding (µ-CIM) process technology towards 
development of green compact of tooth coloured Dental brackets.

of phenol up to 10 ppb concentration level. A new zinc 
oxide thin film based working electrode on FTO 
coated conducting glass substrate has been developed 
for the electrochemical detection of catechol. The 
ZnO thin film based electrodes prepared on FTO 
based substrates can effectively detect catechol 
present in water. Attempt is also made to develop 
handheld prototype devices for the detection of 
catechol. Related activities are also being carried out 
to develop electrochemical devices for the detection 
of water soluble organic/ inorganic hazards. 

Dental brackets, scientifically known as orthodontic 
brackets, are used for correction of irregular and 
deformable teeth of the people by applying 
continuous pressure on the teeth to slowly move the 
teeth in a specific direction over a period of time 
which helps to make proper teeth alignment [1-3]. 
Ceramic brackets provide significantly better 
mechanical properties, increased transparency and 
decreased reactivity with the oral environment 
compared to their metallic and plastic counterparts. 
These brackets, however, are imported and their cost 
is around 5 times the cost of their metallic 
counterparts. Thus, indigenous development of 
ceramic dental brackets at a reduced cost will make 

3.  Design and Development of prototype Tooth 
colored Orthodontic brackets targeting mass 
usage
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them affordable to a larger section of the society. In the 
present work, Micro Ceramic Injection Moulding (µ-
CIM) process technology is used to develop green 
compact of tooth coloured alumina dental brackets and 
afterwards debinding, sintering processes are adopted 
to arrive at the final shape of the initial prototype 
brackets. Schematic diagram of the process technology 
is shown in Figure 14.

Figure 15a shows the dental brackets at different stages 
of the adopted process technology. FESEM image of 
the sintered prototype bracket is shown in Figure 15b, 
which shows minimum dimension present in the 
bracket is approx. 350 µm. Representative 
microstructural morphology of the sintered brackets are 
shown in Figure 15c. The FESEM micrograph (Figure 
15c) shows bimodal grain structure with grain sizes 
ranging between 0.8-2 µm with minimum presence of 
microporosity, which signifies proper sintering 
densification and sufficient structural integrity of 
developed brackets for in-service requirements.

Figure 15: (a) Toothcoloured dental brackets at different stages of development, (b) FESEM image 
of the sintered prototype bracket and (c) FESEM micrograph of the sintered sample

a

bc
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stManaging industries in the 21  century is a 
challenging task. Increasing global competition, fast 
technological changes, customer perception towards 
total quality, reliability, health and safety, 
environmental considerations and changes in 
management structure influences the performance of 
the industries and its existence in the global market. 
CMSA Group of CSIR-CMERI with its four-decade 
experience, highly expert manpower and facilities 
extends services to the industry in the field of 
mechanical vibration, noise and structural analysis. 
Since its inception, CMSA Group of CSIR-CMERI 
has provided commendable services to the industries 
by identifying the origins and location of the faults in 
industrial machinery and structural components and 
eliminating them by appropriate engineering 
procedures. It has developed innovative abilities to 
manage a range of industrial problems (including 
those of the strategic and power sectors) and provide 
appropriate solutions.
 

 

Today's industrial policy and globalization has made 
industrial environment very competitive. Hence 
downtime for maintenance is of great importance. A 
great amount of savings in energy and production cost 
can be achieved by applying Condition Monitoring to 
safe and satisfactory operation and performance of 
industrial machinery. 

Plant and machinery are expensive assets, designed to 
operate under very harsh conditions, where a failure 
can be catastrophic both in safety and economic 
aspects.

Two options may be considered in operating plant and 
machinery.

i. Condition based maintenance: Failure 
anticipated and monitored continuously.

ii. Breakdown maintenance: Machines will run 
until they need attention.

Both techniques have their applications, virtues and 
vices. CMSA Group of CSIR-CMERI has provided 
its services to the industries in both ways. It offers its 

Condition Monitoring Services:

CONDITION MONITORING & STRUCTURAL ANALYSIS GROUP

services in the form of  measurement and 
vibration and in-situ dynamic balancing of various 
complicated and vital machinery of the plant, such as 
Turbo-Generator sets, High speed Compressors, Gear 
boxes, ID Fans, PA Fans, CW Pumps, ACW Pumps, 
Mine Ventilation Fans, Blowers, CT Fans, Boiler 
Feed Pumps etc.

In position balancing of various types of rotor 
including T.G. set
Natural frequency assessment of machine 
components and machines
Root cause analysis for machine fault
Reliability analysis of machines
Alignment of industrial rotor
Research in relevant areas

Some recent achievements/research activities in 
fulfilling the need of the industries are:

analysis of 

CMSA Group of CSIR-CMERI provides 
following services to the industries:

G

G

G
G
G
G

(1) Achieving maximum availability of a Cooling 
Water (C.W.) pump by proper condition 
monitoring of the pumps

Cooling Water (CW) Pump is a critical equipment of 
thermal power plant. Proper functioning of CW Pump 
is essential for smooth running of the overall plant. 
Vibration in CW Pump has now become a common 
problem in most of the Power Plants. Sometimes the 
problem becomes so severe that there are chances of 
catastrophic failure due to breakage/crack of impeller, 
pump shaft, ratchet pinion, etc. Some failures, induced 
by cavitations, hydraulic instability or other system 
related problems are consequences of improper 
maintenance. Maintenance related problems include 
improper lubrication, misalignment, imbalance, seal 
leakage and a variety of other situations that 
periodically affect machine stability. Besides these, 
improper design and materials are other factors for the 
failure of the pump.

The CMSA group has taken up condition monitoring 
of 17 nos. of CW Pumps at MTPS, DVC, Mejia and 
05 nos. of CW Pumps at CTPS, DVC, Chandrapura. 
Vibration monitoring & analysis prevent catastrophic 
failure of CW Pumps by diagnosing misalignment, 
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Condition Monitoring of C.W. Pumps at MTPS & 
CTPS, DVC

Vibration Analysis & in-situ balancing of Ash Slurry 
Pump at DTPS, DVC

Vibration Analysis & in-situ balancing of Turbine 
Generator Set at PTPS, JSEB

Vibration Analysis of Hoffman Blower

unbalance, looseness, 
reduce downtime and to enhance machine availability.

The turbines are heart of power plants. A lot of 
information has to be assembled to fix up the 
procedure of condition monitoring of turbines.

In this project, an attempt was made to solve vibration 
problem of a steam turbine whose one low pressure 
(LP) last stage of blades was removed. Balancing of 
such a turbine is risky, as the critical speed of the 
turbine shifts towards the rotating speed i.e. 3000 rpm. 
The normal critical speed range lies between 1100 to 
2200 rpm for this type of rotor. Furthermore, with 

cracks etc. in running condition to 

(2)  In-position balancing of high speed Turbine-
Generator (T.G.) rotor

removal of blades there is a change of center of gravity 
of the L.P. rotor that changes the operative deflection 
shape of the rotor. With detailed analysis while coasting 
up and coasting down of the rotor, actual critical speed 
of the rotor was estimated. With the help of a vibration 
analyzer, a test was conducted to record vibration 
amplitude vs. rpm and phase of vibration. This gives the 
Bode plot to identify the exact critical speed of the rotor. 
The experiment was conducted for both coasting up and 
coasting down condition to satisfy the exact critical 
speed. From experiment it was found that the critical 
speed of the T.G. rotor after removal of the blades was 
around 2300 rpm.

From the vibration signatures and phase study, 
presence of unbalance in the rotor was confirmed. 
Thus the problem was analyzed and in-situ balancing 
was carried out to solve the problem. 
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Equipment and facilities of the CMSA Group

Dual Channel Vibration Analyzer

LASER Alignment Kit

Mechanical Fault Simulator

(3) Studies on Non-Linear Dynamics (LCO) of 
Shimmy Phenomenon in Nose Landing Gear of 
LCA-TEJAS and Similar Aircraft. 

(4) Analysis based design of light weight 
composite cylinder used for storing gases 
(CNG/Hydrogen) under high pressure

As reported by ADA scientists and pilots of the 
indigenously developed LCA-Tejas aircraft, there 
have been sudden bouts of uncomfortable, large 
amplitude oscillations of the nose landing gear (NLG) 
during take-off, landing and taxiing at low velocities 
that are supposedly subcritical. The CMSA Group 
took up an ADA sponsored project for performing an 
investigative study of the dynamics of the NLG of 
LCA-Tejas, employing advanced analytical 
techniques and appropriate mathematical models to 
identify the origins of such sudden large amplitude 
oscillations in subcritical conditions. Analysis reveals 
that even if the NLG is free of shimmy instability in 
the range of taxiing speeds in the linear domain of 
dynamics, nonlinear effects from torsional freeplay 
with quadratic oleo damping is primarily responsible 
for large amplitude oscillations (LCOs) in a certain 
range of subcritical taxiing speeds. The lumped 
stiffness parameters that are critical for the dynamic 
behavior and stability have been determined from a 
detailed finite element analysis of the nose landing 
gear. A MATLAB code has also been developed for 
dynamic analysis of the system.

Presently, steel CNG cylinders are used in vehicles 
running on Indian roads which are heavy. Metal 
cylinders for Hydrogen storage at high pressure for 
vehicular applications will obviously be much 
heavier. In this study, light weight composite 

The model of aircraft nose landing gear
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Cylinder Type Weight 

per litre 

(kg/litre)

Weight 

saving

Type-I (Metal) 0.81 ---

Type-II (Carbon/Epoxy) 0.60 26 %

Type-III (Carbon/Epoxy) 0.40 51 %

Type-IV (Carbon/Epoxy) 0.25 69 %
A schematic of a composite cylinder

Maximum Stress distribution in the fiber 
in (a) Type-III Cylinder (3D Analysis) and (b) Type-IV Cylinder (Shell Analysis)  

direction of the helical layer at the burst pressure 

storage have been made by the sponsor (GAIL (India) 
Limited, New Delhi). 

Longwall mining is an established method for viable 
coal extraction at great depths. Performance of a 
Powered Shield Support unit employed in longwall 
mining is assessed using laboratory tests (a cycle of 
static and fatigue loads at the test stand). Stand tests 
described in different standards, by suitable methods 
of loading of the powered support, recreate real 

(5) Structural analysis and numerical simulation 
of power support unit employed in longwall 
mining of coal

conditions of mining in laboratory conditions in a 
simplified way. The development of computer-
assisted design (CAD) software, especially in the area 
of numerical calculations based on the finite-element 
method (FEM), has allowed numerical calculations 
of new shield support designs to simulate the testing 
procedures as per the Standards. This will reduce the 
recurring cost of high testing charges during 
fabrication of a hydraulic shield support. 

(Carbon-epoxy/glass-epoxy) cylinders have been 
designed for CNG storage at operating pressure of 20 
MPa and hydrogen storage at operating pressures of 
35 MPa and 70 MPa for vehicular applications. As 
shown in the table, weight reduction of up to 70 % has 
been achieved. A few Finite Element analysis results 
depicting stress distribution in the fiber direction of 
the helical layer at the burst pressure are shown in 
figures below. Prototypes of these cylinders for CNG 

Longwall mining system
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A CSIR network project was taken up by the CMSA 
Group for numerical simulation of these tests of 
power support units employed in longwall mining of 
coal. A 3D finite element based model for the 
laboratory tests was developed for stress analysis and 
fatigue life estimation under different laboratory tests 
(Bending, Torsion, Eccentric Loading, etc.). The 
model will be useful for indigenous design and 
manufacturing of these supports (which are currently 
being imported in India).

(6) Technology development for 1 KW(p) solar 
power tree

Under the rural sector project scheme of CSIR, the 
CMSA group has undertaken to design, develop, 
fabricate and install several units of 1 KW solar power 
tree in various schools of the rural sectors. The tree 
structure has been designed considering severe wind 
loads that it has to withstand. Twenty five such 
structures have been fabricated in the laboratory for  
various rural schools of West Bengal.

(a) (c)(b)

von- (a) Bending, 
(b) Torsion and (c) Eccentric Loading 

Mises stress distribution in the powered support during Laboratory Test Simulations: 

Solar Power Tree
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Grid Connected Solar Photovoltaic (PV) 
Inverters

Solar Photovoltaic Inverter exports DC power 
generated by the solar PV array to grid or AC loads. It 
takes DC inputs from Solar PV array strings and 
converts it to grid compatible three phase sinusoidal 
AC voltage. Major modules of the system are power 
converters including filter inductors, sensors and 
associated signal conditioning analogue circuits, 
auxiliary power supplies, AC contactors and DC 
isolators and digital signal processor for real time 
control of complete system. Figure 1 shows the block 
diagram of various power electronic converters used in 
a Hybrid Solar Inverter and for only On-Grid inverters, 
battery and associated converter is to be removed.

DC-DC converter taking the PV input is an 
interleaved boost converter topology which has been 
selected for its smaller size of input inductors. The 
DC-DC converter associated with battery is bi-
directional, performing buck operation (step down) 
during charging of battery and boost operation (step 
up) during discharging. Variable DC voltage of PV 
strings is processed by DC-DC converter to produce a 
stable DC voltage which is high enough to produce 
grid compatible AC by three phase four leg inverter. 
The alpha prototype of 20kW Solar Hybrid Inverter 
was fabricated and tested both in laboratory and at the 
testing site near 100kWp PV plant installed at the 
premises of the institute. Figure 2 shows the 
developed alpha prototype of 20kW solar hybrid 
inverter.

DRIVES & CONTROL SYSTEM TECHNOLOGY GROUP

Figure 1: Block Diagram of Three Phase Solar Hybrid Inverter
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Figure 3: Photograph of the beta prototype 
of 20kW Solar Inverter

After verification of the basic control functions for 
the complete system, it was decided to develop beta 
prototype for On-Grid applications only, in order to 
incorporate and test other functional aspects of the 
system. In the development of beta prototype minor 
modifications were made in power converter 
schematics, BOM, and magnetics of alpha prototype 
to make it suitable for On-Grid applications. Some 
additional modifications were made to improve the 
TRL of the beta prototype which are stated as follows:

1. Signal processing circuitry: Reduction in PCB 
size achieved by incorporating SMD components and 
ensuring optimal placement of components through 
efficient PCB layout, in tune with the new packaging 
requirements.

2. Packaging and Enclosure design: Basic power 
electronic system design rules were followed in 
fixing up the mechanical position of power 
components, gate drivers, current and voltage sensors 
and the digital controllers. Signal wires are kept to the 
shortest length possible and care was taken to route 
them avoiding high dv/dt zones.  Also IP65 enclosure 
is developed through the modification of existing 
mechanical structures. 

3. Modification in Heat sink and Fan Assembly: In 
the previous version of prototype oversized Heat 
sinks and large blowers were used to dissipate the heat 
generated during operation. In the second version of 
prototype proper thermal analysis was carried out to 

Figure 2: Photograph of the alpha prototype 
of 20kW Solar Hybrid Inverter

select optimal shape and size of heat sinks along with 
heat dissipation fans.

4. Incorporation of protection features through 
hardware and firmware: Protective switch gear was 
incorporated and the necessary changes in firmware 
algorithms were incorporated to achieve protection 
features like over/under voltage/frequency, over 
current etc.

5. Incorporation of display elements: Provision for 
display of the important system parameters like 
MPPT voltage, power, AC voltage, frequency, 
currents etc. has been provided through LCD display. 

The beta prototype of 20kW Solar Inverter as shown 
in figure 3 was fabricated and tested in field also.

Efforts have been made to achieve Technology 
Readiness Level of 5 (system tested in industrially 
relevant environment), wherein the team has been 
able to demonstrate various functionalities of the 
system with reasonable success. Figure 4 shows few 
important results obtained during field trails. 

In order to make the prototype compliant to 
mandatory international standards and to further 
enhance the TRL, few issues need to be worked upon 
in collaboration with a suitable industrial partner. In 
this connection as instructed by higher authorities, the 
group got in contact with M/s. Micromax Energy 
Limited (MEL), New Delhi and discussed with them 
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Figure 4: Output AC Voltage (P2, P4, P6) (Tab 1) Output Current (P7, P8) (Tab 3)
THI PWM (F1) (Tab 4) under balanced 3 phase load

Exchange of MoU between CSIR-CMERI and Micromax Energy 
Limited for joint development of solar Inverters

regarding the different developmental issues. 
Subsequently a technical team from MEL visited 

nd rdCSIR-CMERI during the period from 22  to 23  
February, 2017 and a demonstration of working of 
prototype was given to them. Based upon their 
positive response and after necessary deliberations, 

than MoU was signed on 26  February, 2017 for joint 
development of Solar On-Grid inverters with or 

without storage which would be used to convert DC 
power from a solar array into AC power to meet the 
domestic, commercial and industrial electricity 
requirements. Photograph of exchange of MoU 
between Prof. Harish Hirani, Director, CSIR-CMERI 
and Mr. Mukesh Gupta, Managing Director, 
Micromax Energy Limited in presence of Dr. Girish 
Sahni, Director General, CSIR is shown below.
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Activities of the Embedded System Lab

1) SMART Energy Monitoring: It has two 
components: hardware and software. The hardware 
component is an energy meter installed at user's 
premise having internet connection. Figure 5 shows 
the hardware component.  The software component is 
installed on user's Android device. Software on user's 
Android device enables him to monitor the electrical 
energy consumed together with providing an 
aggregate control through its programmable load 
control feature. Figure 6 shows screenshot for 
android application.

2)   Smart E-Rickshaw charging: An E-Rickshaw is 
majorly limited by its charge stored in lead-acid 
battery. Typical driving distance for an E-Rickshaw 
after a  charge of 8-10 hours is about 500 Km if 
carrying no passenger (i.e. only driver) and this 
distance covered by vehicle is approximately 

Figure 5: Smart energy meter Figure 6: Screenshot for android application of smart meters

Figure 8: Screenshot of Android ApplicationFigure 7: Smart E-Rickshaw 
Charger

governed by the equation: Distance = [500/(No. of 
passenger + Driver)k] Km where k is a constant. The 
value of k depends on age and type of battery. For lead 
acid battery this value ranges from 1.1 to 1.6. For 
calculation of approximate values we have 
considered k=1.3. So an hour of charge during day 
time when the E-Rickshaw is not operational either 
due to lunch break for or non-availability of 
passengers will give an extra distance coverage of 
[(500/8)/(No. of passenger + Driver)k] Km. The 
electricity consumed for this charging of E-Rickshaw 
battery during day time is (48Vx15A)/1000=0.72 
kWH. The cost for this electricity, as an example, 
considering rate of electricity as Rs10/kWH, will be 7 
rupee 20 paisa only. This motivates us to develop an 
E-Rickshaw charger using which the E-Rickshaw 
driver can charge the battery of E-Rickshaw. Figure 7 
and 8 shows the hardware for smart E-Rickshaw 
charger and screenshot for android application 
respectively.



35

3)  E-Gloves -diagnostic tool for human  grasping 
disability: Object handling capability or grasp 
quality of human beings is often hampered due to 
immobility of hands and shoulders occurring as an 
effect of stroke or cerebrovascular accident (CVA), 
cerebral palsy, sclerosis, etc. and old age. This 
obviously deprives the victim from performing his 
daily activities (holding a glass of water, writing with 
a pen, etc.) independently and therefore seeks proper 
attention. Continuous monitoring of the immobile 
part of such patients is necessary for efficient 
treatment. A smart glove based diagnostic tool has 
been developed in the Embedded System Lab (ESL) 
for continuously collecting data from the affected 
parts of patients, analyzing the same using suitable 

Figure 9: Patient performing assigned task at his location

Figure 10: Patient's grasp status monitoring at the doctor's location

tools, and delivering the outcome in the form of the 
subject's current grasping status to the concerned 
doctor or health care unit located far away from the 
patient, thereby eliminating the cumbersome and 
expensive process of regular visits to doctor. Such a 
system would easily reach the medically deprived 
rural people of the society and connect them with 
medical facilities available in the urban locations. 
Experiments have been carried out under the 
supervision of a suitable medical expert; live data 
collected from six grasp disabled patients visiting a 
local healthcare centre in Durgapur. Figure 9 shows a 
patient performing an assigned task and Figure 10 
shows patient grasp status monitoring at the doctor's 
location.
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Innovative Technologies for Health 
Assessment and Damage Mitigation of 
Structures

During 2013-2016, the Electronics and Instrumentation 
Laboratory developed a wireless sensor node with a 
small wireless sensor network system and single and 
multi hop operation, to monitor the health of any 
structure by processing its vibration signature. The 
sensor node is based on LPC1768; high speed, low 
power cortex M3 processor. Three axis Accelerometer, 
temperature and humidity data are acquired through 
high speed sampling and sent to the base station. 
Spectral signature of vibration data is computed at base 
station. Option for on-board FFT, vibration level based 
transmission, estimation of velocity and displacement 
from acceleration data are incorporated. Multi hop 
communication has also been developed. The 
performance of the system has been tested and verified 
at CSIR-Structural Engineering Research Centre, 
Chennai and CSIR-CMERI using standard vibration 
analyzer. 

 

lCompliant to IEEE 802.15.4 ZigBee protocol
lVibration: precision 1.2mg, full scale +-2g / +-6g 

(user selectable), Noise floor level 50 µg/vHz rms
lTemperature resolution: 14 bit
lRange of transmission: 30m (indoor) / 100m 

(outdoor) 
lMini USB interface for In-System-Programming 
lPower supply: 2 AA/AAA battery 
lSmall size: 35mm (W) x 70 mm (L) x 35 mm(H) 

During 2016-17, the primary focus was on 
improvement in electronic hardware and its 
associated software. The research activities may be 
categorized under the following sub-tasks:

The design of the previous sensor node was modified 
incorporating external EEPROM (24FC1026) to 
store few sets of previous data for analysis and RTC to 
store data with time stamping. The corresponding 
PCB layout was designed without changing the 
earlier dimensions. An algorithm for efficient 

Features:

1) Development of new hardware including 
external EEPROM, RTC oscillator, and testing 
of new hardware with time stamping

operation of flash memory and the external EEPROM 
was developed and verified for read/store/write 
operation and with time stamping using RTC. The 
photograph of the developed sensor node including 
external EEPROM and RTC is shown in Figure 2.

The flowchart of the algorithm for the estimation of 
vibration velocity and displacement from   acceleration 
signal is shown in Figure 3.

Derived data of displacement from the accelerometer 
data from the developed system has been validated 
against the reference, tested on concrete platform at 
CSIR-SERC. Derived velocity and displacement data 
from the accelerometer have also been verified on a 
vibrating mechanical structure as shown in Figure 4. 
The results are validated against standard reference 
and show satisfactory performance

2)  Development of algorithm to derive vibration 
velocity and displacement from acceleration 
data

Figure 1: Wireless sensor node for 
structural health monitoring

Figure 2: Sensor node including external 
EEPROM and RTC oscillator

ELECTRONICS & INSTRUMENTATION
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Figure 3: Flowchart of the algorithm for the estimation of vibration velocity and displacement from  
accelerometer data

3) Development of GUI, communication 
interface between five wireless sensor nodes and 
the data processing centre, FFT with data plot 
using popular high level language.

ii)

iii)

iv)

The algorithms at the sink node were developed on 
MATLAB platform and the performance of the 
wireless sensor node has been validated by the 
reference standards. For further progress of the 
laboratory prototype in product form, the algorithm at 
the sink node has to be developed using popular high 
level language. Following are the software modules 
at sink node which have been developed using a 
popular high level language (C++):

Node discovery command. 
Development of GUI for selection of 
different parameters by the user, e.g. 
sampling rate, data storing option at 
EEPROM etc.
Command to sensor nodes for collection 
of  sensor data.
Collection of sensor data from the sensor 
nodes to the sink node.

v)

vi)

vii)
viii)

ix)

x)

4)  Development of 2 layer and 4 layer PCB with 
reorientation of accelerometer.

Data processing to receive error free data 
at sink node from sensor nodes.
Graphical display of time domain data, 
and verified with the result as obtained 
from the MATLAB platform.
FFT of time domain accelerometer data.
Graphical display of FFT data and 
verification with the result as obtained 
from the MATLAB platform.
Simultaneous Collection of data from 
five nodes (single hop communication).
Display of temperature and humidity 
data.

The design of 2 layer and 4 layer printed circuit 
boards with reoriented layout (accelerometer is 
almost at the centre of the board to achieve more 
accurate accelerometer data) are shown in Figure 4 & 
Figure 5. The two layer circuit board has been tested 
successfully.

)
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Figure 6: Flowchart of the hybrid controller

Figure 4: 2 layer printed circuit board (6.2cm X 3cm) Figure 5: 4 layer printed circuit board (5.8cm X 2.9cm) 
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Multi-axis motion drives and control 
system for micro machine 

 
Development of actuation system for Piezo 
actuator (P601.3sl) aiming sub-micron accuracy:

Developed control algorithm on DSPIC30F4011 
microcontroller, using the expensive piezo driver 
made by world renowned M/s Physic Instrument has 
been tested satisfactorily. It is observed that same 
control algorithm using a low cost piezo driver, 
PDu150CL, requires intensive care in developing 
total system and very fine tuning of the controller at 
different ranges of displacement to achieve 
submicron accuracy throughout the range. 

Figure 7: Experiment using hybrid stage

Development of Hybrid controller using stepper 
motor and piezo actuator:

Using a Hybrid Stage (LNR50SEK1/ZM) for 
long travel range with micron resolution:

For long travel range with micro/nano resolution a 
hybrid control structure has been developed and tested 
using stepper motor (M-168.22s) and piezo electric 
actuator (P841.20). After travelling a distance by the 
stepper motor as stated by the user, the movement 
using piezo actuator has been started to reach the final 
goal with required accuracy. The flowchart of the 
hybrid controller is shown in Figure 6.

 

Controller and driver for the stepper motor of the 
hybrid stage (Figure 7) have been tested successfully. 
It is providing accuracy in the range of 10-20 micron.
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Circulating Fluidized Bed (CFB) 
Gasification of Indian Coal: 

The major primary energy source available in India is 
coal. India has a total of about 205 billion metric 
tonnes of coal reserves, of which about 73 billion 
tonnes are proven reserves. About 15 per cent of these 
reserves are constituted by coking coal, which India 
cannot afford to use for power generation. Out of the 
remaining, only 12 per cent is of superior grade, the 
rest being of poor quality with high ash content, in the 
35-40 per cent range, and having a low calorific value. 
Almost 74 per cent of coal mining in India is done 
through the open-cast process, which also contributes 
to the high ash content. Coal gasification offers one of 
the most versatile and cleanest ways to convert the 
energy content of coal into electricity, hydrogen, and 
other energy forms. Unlike in combustion, 
gasification breaks down coal into its basic chemical 
constituents. In a modern gasifier, coal is typically 
exposed to hot steam and carefully controlled amount 
of air or oxygen under high temperatures and 
pressures. Under these conditions, carbon molecules 
in coal break apart, setting into motion chemical 
reactions that typically produce a mixture of 
hydrogen, carbon monoxide and other gaseous 
compounds. 

The objective of the present work is to develop the 
indigenous Circulating Fluidized Bed (CFB) 
gasification technology suitable for Indian coal. The 
development of CFB gasification technology is the 
advancement over fluidized bed gasification 
technology as it overcomes the drawback of other 
gasification in terms of its low carbon conversion. A 
CFB gasifier consists of many components like Riser, 
Loop-seal, Cyclone Separator, Downcomer, Air 
Distributor, Air-preheater etc. Under this project, 
different components of a laboratory scale CFB 
gasifier are designed, fabricated, tested and 
assembled together. Finally, the lab-scale CFB 
gasifier is installed and commissioned at Energy 
Research and Technology Group of CSIR-CMERI as 
shown in Figure 1 and Figure 2. 

A Computational Fluid Dynamic (CFD) model of the 
CFB gasifier is also developed. The CFD model is 
developed by considering the complete loop of the 
CFB gasifier. The model is three-dimensional, 
unsteady and based on the gas-solid multiphase 

Figure 1: Schematic diagram of laboratory 
scale circulating fluidized bed gasifier

Figure 2: Experimental 
setup of laboratory 

scale circulating fluidized
 bed gasifier

Figure 3: Particle 
volume fraction 

distribution at 80s 
inside the CFB reactor

ENERGY RESEARCH & TECHNOLOGY GROUP

model of the CFB gasifier. The details of gas-solid 
hydrodynamic behavior of the CFB gasifier is 
studied. A stable solid circulation is established 
within the full-loop. Finally, the chemical kinetics of 
coal gasification process is coupled with the complex 
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thickness as per requirement. Sliced ginger is dried in 
a batch type cabinet dryer for the production of dried 
ginger flakes.

In the modern age, environmental safety and human 
health concerns should be our chief priority. The 
generation and efficient management of solid waste is 
unambiguously a prime concern. Therefore, one 
needs to create awareness among people on disposal 
of solid waste generated and the necessity for its 
minimization. This waste is a potential health hazard 
to the workers who are associated with this job, public 
and flora and fauna of the area.  In our country, the 
waste is mostly dumped in the open space enabling 
rag pickers to collect contaminated bio- as well as non 
bio-degradable wastes. In many municipalities waste 
is burnt at dumpsites in an open environment. 
Landfills used to dump contaminated waste and toxic 
residue from incinerators are quite often designed 
poorly and can pollute ground-water very easily. Oil-
fired and electric incinerators are used for the 
destruction of waste at low temperatures (~ 400-
700°C). The alarming fact is that the statutory 
secondary treatment of gases at 1100°C is rarely 
done. The challenge before us, therefore, is to 
scientifically manage growing quantities of MSW 
that go beyond past practices.

Development of Technology for Safe 
Disposal of Municipal Solid Waste 
utilising high temperature plasma: 

Development of Semi-Automated Ginger 
Processing Technology:

Ginger is one of the major cash crops in the North East 
(NE) States of India. Ginger produced in NE India has 
high content of oil and aroma and is suitable for 
export. But, the raw ginger cannot be preserved for 
long due to very high initial moisture content (80-
90%wb). Demand of raw ginger in local market is 
very limited. Transportation cost is very high due to 
geographical isolation of these NE states. Therefore, 
farmers do not get good value of their produce. There 
are many alternatives for getting good value after a 
time gap from harvesting. Drying is considered to be 
the most effective process for preservation. CSIR-
CMERI has developed post harvest processing 
technology for making dried ginger flakes from raw 
ginger which consists of washing, slicing and drying. 
The process flow is shown below. 

Ginger is cleaned properly in a rotary drum type 
washer utilizing high velocity water jet where the 
used water is recirculated after settling. Cleaned 
ginger is sliced with an option of changing the 

Methodology:

Slicer

 

Washer

 

Dryer

 

Dried ginger

 

flakes
 

Raw ginger 

Ginger 
Processing

 

Technology

 

Technical Specification: Societal Benefits:

Cabinet

vWasher: Rotary drum type washer, Capacity of 
washing: 250 kg/hr. 

vSlicer: Gravity fed slicer, Capacity of slicing: 50 
Kg/hr, Slice thickness can be varied from 2 6 mm.

vDrier: type dryer, Capacity of drying: 50 
kg/batch. Provision for temperature control, Can dry 
in 4-5 hrs at 50-60°C

ü harvest losses
üng the shelf life of the crop 
ü
üEntrepreneur development
ü
ü

Reduced post
Increasi
Value addition and increased income
Micro
Employment generation
Skill development

gas-solid fluidized bed hydrodynamics. Results from 
the CFD model of coal gasification process are 
analyzed in detail. Figure 3 shows a typical 
instantaneous particle volume fraction distribution 
inside the CFB gasifier.
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Many methods are available in line with the proper 
disposal and management of solid waste. They have a 
few advantages as well as restrictions. Plasma arc 
technology is effective, eco-friendly, most efficient 
and less explored technology for proper disposal of 
mountains of solid waste material generated on daily 
basis. In this waste disposal system, a plasma torch is 
used to generate very high temperature (3,300 - 
15,000ºC) for gasification of the solid waste, which 
converts the waste into hydrogen rich fuel gas and 
very less amount of sludge material. Furthermore, the 
by-products can be utilised as clean energy resource 
and for different construction materials.  

According to the Central Pollution Control Board and 
HR reports, in India the range of annual MSW 
generation is 40-55 million tons per year and with the 
urban population growing at 2.7 per cent to 3.5 per 
cent per annum, the yearly increase in the overall 
quantity of solid waste in the cities is more than 5 per 
cent. The Energy and Resources Institute (TERI) has 
estimated that waste generation will exceed 260 
million tonnes per year by 2047 including industrial 
waste and plastic waste including industrial as well as 
plastic waste. A sample survey was conducted at 43 
wards of Durgapur Municipal Corporation, which 
shows the generation of  solid waste at the rate of 250-
300 tonnes per day. Very specifically, the physical 
characteristics of the waste generated in Durgapur 
City Corporation shows that 50% of the waste 
generated are organic substances, which are suitable 
for composting. A detailed study was also conducted 
on the informal sector involving collection of non-
degradable waste like plastics, paper, metals and 

glasses. During the study more than 500 rag pickers 
were identified that are involved in collection of non-
degradable waste directly from the sources or from 
the waste dumps.

lDesign and development of suitable eco-friendly, 
cost effective, highly efficient integrated plasma 
gasification process for municipal waste 
management.
lConversion of waste by advanced thermal as well 
as catalytic treatment into hydrogen rich fuel gas 
which may be used as clean energy resource.
lTotal replacement of petroleum fuel for the net 
energy output.
lFurther exploitation of the slag generated during 
the combustion process as road/ building material.

th
lLarge volume reduction - the slag is 1/250  of the 
volume of the processed solid waste.
lKnowhow transfer and deployment of the new 
technology for commercial suitability.
lImplementation for welfare and benefit of the 
society.

Our target is to make a cleaner and better India to 
fulfil the mission of "Swasth Bharat and Swachh 
Bharat".

lTechnology for plasma disposal of MSW in an 
eco-friendly manner
lDrastic Volume and weight reduction   

Objectives:

Deliverables:
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A 25 kg/h mini plant developed at CSIR-
temperature plasma 

CMERI for eco friendly disposal of Municipal Solid Waste utilizing high 

Bioethanol production from waste 
starchy biomass

The continuous depletion of fossil fuel and 
consequent increase in price has stimulated an 
extensive study of alternative process and substrates 
to meet the global energy demand. Alternative 
sources of energy like methane, hydrogen and ethanol 
can be used as potential substitutes to fossil fuel. 
Bioethanol is the most promising alternative liquid 
fuel. Bioethanol can be derived from agricultural 
biomass resources or waste which has been 
considered as the cleanest liquid fuel alternative to the 
fossil fuel like gasoline. The ethanol thus produced 
can be utilized to replace kerosene accruing wide 
scale savings of petroleum fuel with rural/societal 
benefit. Apart from the known usage of ethanol as a 
fuel, about 45% of the produced ethanol is being used 
as potable alcohol, 40% in the industrial sectors and 
only the remaining is available for blending with 

petrol. In the industrial sectors ethanol is used by 
chemical, pharmaceutical industries etc. It is also used to 
produce Ethyl Tertiary-Butyl Ether (ETBE). Bioethanol 
is made biologically by fermentation from a variety of 
biomass sources. It is widely recognized as a unique 
transportation fuel and original material of various 
chemicals with powerful economic, environmental and 
strategic attributes. The sludge generated from the 
process can be utilized for animal/fish food.

Applications/uses

l

biomass
lEfficient utilisation of the generated bioethanol as 

replacement for kerosene thus accruing wide scale 
savings of petroleum fuel with rural/societal 
benefit 

lEfficient utilisation of the sludge generated from 
the process for animal/fish food

Production of Bioethanol from waste lignocellulosic 
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Salient features 

lIt can be used for the development of wealth that 
is bioethanol from waste lignocellulosic biomass.

lThe process of ethanol production is carried out 
using locally available biocatalyst which is used 
to reduce the cost of production

lIt may be used in ethanol stoves thus replacing the 
use of fossil fuels

lPrevents environmental pollution from the rotten 
biomass where ever dumpedl

l

the rural woman folks utilizing it while cooking
Cleaner environment and health conditions for 

Process  Flowchart

Bioethanol production from waste starchy biomass 

Biomethanation from waste compostables

In today's world, rapid urbanization and industrialization 
of the countries has led to increased rate of energy 
consumption. Biogas, a renewable source of energy, has 
a promising future and can be used in the long run. The 
process of Biomethanation can be expressed in terms of 
anaerobic digestion. It is a biological process where 
organic material is decomposed by anaerobes in absence 
of air to yield methane rich biogas. The anaerobic 
digestion of solid waste leads to high degree of waste 
stabilization, low production of excess biological sludge 
and high production of methane gas as a useful by-
product. Cow-dung based gas plants have been in 
operation for a long period of time, especially in rural 
India. Bio methanation is a feasible and effective method 
for treatment of fruits and vegetable waste. Fruits and 
vegetable waste are solid organic waste having high 
calorific value and nutritive value to microbes. Main 
advantages of  biomethanation units are preservation of 
environmental quality, production of sludge that can be 
used as soil conditioner in agricultural field and Energy 
generation.

Applications/uses

Salient Features

lProduction of Bio methane from organic waste 
lEfficient utilisation of the generated bio methane as 

replacement for LPG thus accruing wide scale 
savings of  LPG fuel with rural/societal benefit 

lEfficient utilisation of the sludge generated from 
the process as bio fertilizer.

lIt can be used for the development of wealth that is 
bio methane from organic waste.

lIt is used in gas burners for cooking at Executive 
Hostel of CMERI as a substitute to LPG fuel.

lPrevent environmental pollution from the rotten 
biomass where ever dumped

lCleaner environment and health conditions for 
the rural woman folks utilizing it while cooking

 



Biomethanation from waste compostables
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Figure1: Artifact Solar Power Tree (3kW Variant)

Figure 2: Artifact Solar Power Tree (5kW Variant)

CSIR-CMERI, this is very probable, and one has to 
account for such eventualities. The panel support 
arms are most vulnerable components of the solar 
tree. In addition to their self weight, each support arm 
has to carry extra load caused by the monkeys. 
Moreover, a monkey jumping on a panel is more 
harmful to the structure than a monkey sitting idle, as 
it causes excessive stress at the base of the support 
arm. Figure 3 shows the stress distribution on an arm 
of the solar artifact. An extra load of 150 kg has been 
assumed to cover such possibilities.

Figure 3: Stress Distribution on the bigger Arm of ASPT.

Artifact Solar Tree

Photovoltaic cells are typically deployed in Solar 
Power Trees like leaves in tree branches, the 
'branches' in turn being supported on a mounting 
structure resembling a tree trunk, so that the entire 
contraption appears like a tree. CSIR-CMERI has 
developed several designs of solar artifacts. Similar 
to the conventional solar tree, these solar artifacts 
provide electrical power. In addition, they offer better 
aesthetic view for beautification of the place where 
they are installed. CSIR-CMERI, Durgapur has 
recently developed several Artifact Solar Power Trees 
(ASPT) to harness solar energy at levels of 1, 3 and 5 
KWp utilizing a relatively small measure of land. 
Maximum power point tracking mechanism is 
incorporated in the inverter so that maximum energy 
can be tapped at a given point of time. The uniqueness 
of the development lies in the limited use of ground 
for accommodating the foundation for the pole which 
serves as the 'trunk' of the Solar Power Tree. This 
means that ground space is freed for other purposes, 
while solar power absorption takes place at an 
elevation. This, however, is not the case with ground 
deployed solar panels, where much larger ground area 
is required for an equivalent power generation. For 
example, in case of the 3 KW variant of the Solar 
Power Tree, which uses twelve 250Wp Solar 
Photovoltaic panels (See Figure 1), the area needed 
for accommodating the foundation of the pole is of 
the order of 4sq.ft. For similar power generation by a 
ground deployed solar system, the minimum area that 
would be required in the simplest series configuration 
is about 99 sq.ft. Moreover, this area is practically lost 
for all other purposes, which is not the case with the 
Solar Power Tree. 

Figure 2 shows the 5 kW variant of the ASPT. Panel 
Support arms are the slender parts that originate at the 
pole/mast and extended outwards for support of solar 
panels. It may be noted that each solar panel along 
with their supporting bracket weighs approximately 
40kg. Structurally the arms act as a cantilever and 
they are the most critical components as far as the 
design is concerned. To reduce self weight of such 
structures they are made up of hollow tubes and thin 
plates. To optimize its design several rounds of design 
modification and stress analysis have been carried 
out. Consider, for example, a case where a monkey or 
several monkeys are playing on the solar panels. At 

ENGINEERING DESIGN GROUP
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Wind load plays a serious threat to such slender 
structures and needs special care while designing. For 
example, in May 2009 a cyclonic storm named 'Aila' 
crossed Bengal. Its measured wind speed was as high 
as 90 kmph. The ASPT has been designed to bear 
wind loads for speeds up to 180 kmph. Figure 4 shows 
the streamlines and pressure distribution around the 
ASPT as derived using CFD software.

In a solar power tree, the photovoltaic panels are 
arranged in different tiers. Panels at upper tiers cast 
their shadow on the ones at the lower tiers, at certain 
times of the day. Moreover, the shadow of the overall 
tree itself has to be taken into consideration while 
deciding on the optimum spacing among adjacent 
solar power trees, when deployed in an array. On 
overcast days the natural illumination on a vertical 
surface is about 500 footcandles. On clear days this 
level - which varies with the geometric relationship 
between the surface and the position of the sun - may 
be as high as 1500 footcandles. A preliminary study of 

Figure 4: Streamlines (left) and pressure distribution plot.

Figure 5: Lab Scale System for Transporting & Discharging of Viscous Semi Solid Material

the feasibility of using daylight can be made by 
determining the periods during which the daylight 
levels exceed 500 footcandles which is good for 
power generation.

CSIR-CMERI designed ASPTs are developed for 
future smart cities, where these may be planted at 
carefully chosen locations for optimum use of 
available solar power.

In the underground mines a major portion of coal 
cannot be unearthed because this coal hoard is used as 
support pillars for the underground mine roof. If 
artificial pillars are installed in place of this coal, 
more coal can be extracted from underground mines. 

Development of lab scale system for 
transporting and discharging viscous 
semisolid (VSS) material for making 
artificial pillars
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CSIR-CIMFR as the nodal agency has taken up a 
project titled `Development of a Technology for 
Optimal Extraction of Locked-up Coal from 
Underground Mines using Artificial Pillars (DeCoal 
Art)'. The network project was grouped into different 
sub tasks depending on the area of expertise. CSIR-
CMERI has taken the project with keen interest and 
developed a lab scale system for transporting and 
discharging of viscous semi-solid (VSS) material for 
making artificial pillars (Research Task: Task 1.2). 
This system has undergone extensive trial runs.

l

material 
lReduced Working Noise 
lReduced peripheral pollution
lTrolley mounted 

lDesign Registration for IP protection has been
applied for the developed. 

The common rickshaws are either hand pulled or 
pedal driven. With time the popularity of these 
rickshaws is declining. A pedal assisted electrically 
powered e-rickshaw is being built at CSIR-CMERI 
which requires less manual power as it is motor 
assisted. Moreover, it is designed to accommodate 
four passengers which further enhances its utility. 
Regular sprocket and chain mechanism has been used 
as power train. The prototype uses standard 
components that are readily available in the market. 
This drastically reduces the maintenance cost. This 
will help in reducing the drudgery and also uplift the 
living standard of the rickshaw pullers. 

The project titled `Pedal Assisted High Power e-
Rickshaw' has been initiated by using a 550 Watt 48 
Volt, BLDC flanged type motor mounted at the 
bottom of the chassis and the drive is given through a 
sprocket and chain mechanism with a running speed 
of 15 kmph. The chassis and the frame structures were 
assembled together by using fasteners for ease of 
replacement or repair. The power to the motor is being 
supplied through 48 Volt, 65 AH lead four lead acid 
batteries and its speed is being regulated by a hand 
throttle provided on the handle top.

Salient Features:

Design Registration:

3Capacity of the System:  20 m /Hr of  VSS

Pedal-assisted high-power e-rickshaw

Figure 6: Different views of the pedal 
assisted e-rickshaw.

Technical Specification:

Salient Features:

Patent filed:

Power source : Electric and Manual
Type of drive : Motor assisted pedal driven 
Electric motor : BLDC flanged type Motor 

(550W, 48V) 
Charging : Batteries may be charged 

from solar charging station or 
from mains power source

Battery : Deep discharge type leads 
acid batteries 

Transmission : Chain & sprocket drive 
Brakes : Disc brake on both the rear 

wheels 
Axle & Motor mounting : T h e  m o t o r  a n d  o n e  

extra axle are mounted with a 
welded structure on chassis 

Weight of the rickshaw : 150 Kgs
Pay load : 350 Kgs  (dr iver  and  

four passengers)

 

ØRemove drudgery & hardship of the rickshaw  
pullers

ØDual Drive: Manual & Motor Assisted 
ØMax Speed : 15 Km/hr
ØBatteries charged from solar charging station or  
       by battery swapping mechanism 
ØBetter Aesthetic look 
ØComfortable seating arrangement 
ØEase of mounting of driver 
ØSuspension system for comfort of passenger 

  

lDesign registration -01
lDrawing registration -01

Ø
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Biomass briquette making machine

Biomass briquettes are bio-fuel substitutes to coal and 
charcoal. Biomass briquettes are made from 
agricultural and forestry waste. The low density 
biomass (agricultural and forestry waste) is converted 
into high density biomass briquettes with the help of a 
briquetting machine that uses a binder-less technique, 
without using any type of chemical so that it is 100% 
natural. The major raw materials for biomass 
briquette are cow dung, mustard stalks, sawdust, rice 
husk, leafs, coffee husk, coir pitch, jute sticks, 
sugarcane bagasse, groundnut shell, cotton stalks, 
castor seed shells, wood chips, bamboo dust, tobacco 
waste, tea waste, paddy straw, wheat straw etc. 
Biomass briquettes are widely used for any type of 
thermal application like steam generation in boilers, 
in furnace and foundries for heating purpose, drying 
process and in gasification plant replacing 
conventional solid fuels like coal and firewood and 
liquid fuels like diesel, kerosene, furnace oil etc. 
Biomass briquettes are made from agricultural and 
forest waste and are a replacement for fossil fuels 
such as oil or coal, and can be used to heat boilers in 
manufacturing plants. They have a widespread 
application in developing countries. Biomass 
briquettes are a renewable source of energy and they 
avoid emissive addition of fossil carbon to the 
atmosphere. 

Keeping in mind the above facts, a biomass briquette 
making machine has been developed to produce 
biomass briquette using natural and agricultural 
waste like cow-dung, paddy straw, grass, leaves etc.

Salient feature: 

1.   Uniformity and standardization.
2.   Eco friendly and renewable.
3.   Could be tailored according to specific usage.         

    For example, household and institution use 
      have different requirements about the calorific   

   value and ash content.
4.   More cost-effective than traditional fuel.
5.   Higher thermal calorific value (~ 7900 Kcal/kg).          
6.   Lower ash content 2%-5%. No fly ash generated  

  while in operation.
7.   Consistently high burning efficiency due to low  

   moisture.
8.   Easy for transportation, feeding and combustion  

   due to unique shape.
9.   Combustion is more uniform compared to other  

    fuel.
10. Market demand due to high rise in fossil fuels
      price.  
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Figure 7: Biomass briquette making machine (left and middle) and its output

Sl. Technical details Specifications 
1 Power source Electric motor, 1 hp, 1410 rpm
2 Overall size 1200 mm ́ 900 mm 9́00 mm
3 Capacity of machine 5-10 kg/hr. approx.
4 Machine cost Approx. 1.0 lakh
5 Calorific Values of briquette 7900 Kcal/Kg (approx.)
6 specific density 1100 Kg/m3

7 Bulk Density 800 Kg/m3

8 Ash content 2-3%
9 Shape of briquette cylindrical 
10 Size of briquette 50 mm  (Diameter)

Technical specification of biomass briquette making 
machine:
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Development of Mobile Robot Technology 
for Active Intervention in Underground 
Coal Mines

Active Intervention Robot (AIR) is an articulated 
multi-wheeled, remotely operated system used for 
active as well as passive underground mines work. 
Such robot uses wireless communication for 
command control from ground stations. Its command 
interaction may consist of multiple modes such as; 
computer controlled, joystick controlled, voice 
command controlled etc. Early detection of obstacle 
and its avoidance is a built-in behavior of this robot, 
which provides limited degree of autonomous 
behavior for safety of the system. The necessary 
command, control and communication methodologies 
with appropriate control mechanisms of his robot has 
been designed and developed indigenously.

This system is equipped with a number of sensors. 
These sensors fall in two major categories. First one is 
the navigational sensors, which provide safe 
operational capability and the second one is the 
payload sensors which are used for gathering data and 
information regarding the operating environment. 
The first group of sensors includes encoders, 
compass, IR based obstacle detection sensors. The 
second group of sensors includes environmental gas 
detection sensors, such as CO , CH , O , Temperature 2 4 2

and Dew point sensors. The mobile robot is also 
equipped with multiple HD cameras. One camera is 
capable of feeding continuous data for the operation 
and other two are used for data collection and 
recording purposes. All these sensors are 
appropriately interfaced with the command control 
system architecture which operates using 2.4 GHz, 5 
GHz and 72 MHz data communication networks. 
Apart from these electronic systems it contains a 
manipulator for performing drills and collecting coal 
sample from mine. Mechanism of the manipulator is 
based on the pantograph structure, which enables it to 
work in the limited space of a mine. 

Objective:

Steering mechanism:

Development of Mobile Robot Technology for Active 
(Drilling operation on mine walls) as well as passive 
work (environment monitoring and data collection) in 
underground (coal) mines with augmented reality 
based approach for command control station 
visualization.

Selection of correct steering mechanism for outdoor 
robots is a major challenge for designers. This is due 
to wide verity of terrains and obstacles which it has to 
negotiate. Numerous steering mechanisms have been 
developed and each of them is efficient for specific 
application. As a result, numerous steering systems 
have been evolved and being used in different robotic 
systems. Some major steering kinematics which is 
commonly in use is grouped into four major 
categories.

Each of them has its merits and limitations on design 
parameters of a mine application robot. Some such 
parameters are qualitatively compared in Table 1 
which will help us to select the best steering 
mechanism for our application.

Parameters Steering System 
Skid Omni-directional Articulated Ackermann

Maneuverability High Medium/High Medium Medium/High
Mechanical Complexity Low Medium Low Medium/High
Control Complexity Low Law Medium/High Low/ Medium
Power High Medium Law/Medium Low/ Medium 
No. of Joints for steering 0 4 1 -----

Table 1: Compression of some major steering system based on different parameters [1]

Figure 8: Kinematics of major steering system types
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General Assembly of the mining robot

Figure 9 depicts the various parts of the AIR. The 
designed robot is an articulated multi-wheeled 
remotely operated mine application robot for active 
and passive intervention in underground mines. Its 
mechanical structure mainly consists of six wheels, 
two swivel arms and a chassis broken into two 
segments. These two parts are connected with each 
other with the help of a hollow shaft. The shaft is 
housed in bearing that enables the front chassis to 
swivel relative to the rear about x-axis. Among six 
wheels, four are active and each pair of these is 
mounted on a swivel arm. The swivel arm and wheels 
act as a single driving unit which is connected to the 
rear chassis by means of a swivel joint. Each driving 
unit is driven by single graphite brushed DC motor 
with the help of a set of bevel gears (housed in C-
block) and a chain - sprocket mechanism. The front 
two wheels are not connected to the power train and 
they are only used for steering. The differential 
steering action of the robot is achieved by regulating 

speed of individual motors. Six wide pneumatic tires 
helps to achieve better traction on rough mine floor. 
The articulated design provides good roll and pitch 
stability. Its passive compliant suspension enables it 
to cope up with ground undulations, without any 
complicacy. Moreover it protects the electronic 
gadgets and sensors mounted on it. The particular 
design features with six-wheeled configuration not 
only provide static and dynamic stability over very 
rough terrains but also impart greater traction on wide 
verities of terrain.

After completion of 3D modeling, manufacturing 
drawings of various parts of the AIR were created. By 
taking information from these drawings, different 
parts of the AIR have been successfully fabricated as 
per desired shape and sizes in the workshop of 
CMERI. Some pictures of fabricated parts are shown 
in Figure 10. Based on the finalized design of the 
system, the bought-out components and other 
fabricated items were assembled together towards the 
development of the prototype.

Figure 9: 3D CAD view of General Assembly of the Robot along with different parts
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Figure 10: Complete assembly of AIR without manipulator

Indoor Lab-scale Trials of AIR

Although all the mechanical, electrical and 
electronic, computer-related components have been 
tested separately and individually, the major 
challenge was to integrate them in order to obtain the 
desired performance and fulfill the mission 
objectives. Successful system integration requires a 
series of lab-scale trials in the indoor as well as 
outdoor environments. The experiments in the indoor 
environments mainly dealt with establishing secure 
communication between the command control 
station and the robot. Various basic movements of the 

robot, e.g. straight and reverse movements; left and 
right turning and data transfer from the robot camera 
to the command control station were performed. The 
basic system movements using a computer and 
joystick have been tested. 

[1]    Benjamin Shamah, Michael D. Wagner, Stewart 
Moorehead, James Teza, and David Wettergreen, 
"Steering and Control of a Passively Articulated 
Robot" Sensor Fusion and Decentralized Control in 
Robotic Systems IV, Vol. 4571, October, 2001.

References:
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Iron removal plant installed at village of Bankura district, West Bengal

Research activities are undertaken by the 
Environmental Engineering Group in the areas of 
water related issues particularly metal ions 
groundwater contamination and their removal 
technologies for safe drinking water supply to the 
common people, exploring depth and yield of 
available groundwater, waste management research 
activities particulatly plastic waste, tyre waste 
disposal and option for energy recovery etc. The 
major ongoing projects /activities undertaken by the 
group are as follows.

CSIR Network project & CSIR 800 (Rural Sector) Project

Provision of an adequate supply of safe drinking water is 
a basic necessity for the well being and socio-economic 
development of any country. In India, rural people are 
still striving to fulfill their basic needs of potable water. 
Groundwater containing excess iron is not pleasing to 
the palate, which leads to rejection of such sources for 
drinking purposes by the rural population and forces 
resorting to surface water sources. This results in 
numerous diseases and increased mortality, especially 
amongst children. In India groundwater of 22 states is 
contaminated with iron. It goes without saying that iron 
concentration in potable water needs to be reduced 
below prescribed levels (0.3 ppm) to render the water 
safe for human consumption. Improved iron removal 
plant [IIRP] (capacity: ~800 Lit/hr.) for community 
purpose use has been designed & developed and 
successfully demonstrated in the groundwater iron 
affected areas of Bankura district of West Bengal for 
benefit of rural people. 

1. Development of iron removal process from 
groundwater and its implementation in rural 
areas/villages to provide iron free drinking water

Features & Advantages:

l

lCommunity purpose use
lAttachable to the existing Mark-II hand pump
lFiltering media used: Naturally available gravels     

and sand
lInstant iron-free water [Removing 30 ppm to 

within the limit of WHO (0.3 ppm)]
lElectrical power: Not required
lChemicals: Not required
lRunning cost: Nil
lBack washing facility: Provided
lUnit cost of the plant: Rs.50,000/-(approx.)

This technology creates a source of income to the 
manufactures/manufacturing agencies and has wide 
opening of employment to the rural area. It has been 
estimated that water-borne diseases account for more 
than half of the occurrence of communicable diseases 
in a country like India. Water containing iron is bad in 
taste, and it stains clothes, containers and skin, which 
leads people to alternative surface water sources. This 
can result in disease and death, especially for young 
children. The developed improved iron removal plant 
has enormous social impact under the rural 
development mission of the Govt. of India. This type 
of initiative of CSIR-CMERI is creating an example 
of societal service for the rural people of India 
provided by the research and development 
organisations. 

After installation of the iron removal plant, people in 
these rural areas are receiving iron free drinking 
water. Approxmiately 26,000 rural people are 
getting benefitted through implementation of these 52 
units of IIRP developed at CSIR-CMERI.

Plant capacity: ~800 L/hr.

ENVIRONMENTAL ENGINEERING GROUP
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2.  Development of Domestic Iron Removal Filter

3. Disposal of arsenic sludge generated from 
arsenic removal plant

Fast Track Translation (FTT) Project of CSIR

Under CSIR-FTT project scheme, a project has been 
undertaken on development of iron removal filter for 
domestic purposes with a capacity of 2 L/Hr. to 
provide iron free water to the rural people. The 
product will be cheap, and its operation will be free of 
chemicals. It will not need electricity and back 
washing facility will also be available. Experiments 
are in progress towards development of this domestic 
iron removal filter.

  
Sponsored by Ministry of Drinking Water & Sanitation, 
New Delhi

Different treatment technologies for removal of 
arsenic from groundwater are available at present, 
which may offer solutions to this menace. Among 
them arsenic removal by coagulation and 
coprecipitation (Alum Coagulation and Iron 
Coagulation) and sorption (Activated Alumina, Iron 
Coated Sand and Ion Exchange Resin) techniques are 
well-known systems. But the disposal of arsenic rich 
sludge generated from the treatment processes is one 
of the issues that have received little attention from 
the sponsors of the technologies and the users. No 

Arsenic Contaminated  Sludge Collection 

proper disposal method for the highly toxic arsenic 
sludge waste has been developed yet. So, there is a 
strong demand for environmentally safe reuse of 
effective disposal methods for arsenic contaminated 
sludge out of water treatment plant due to the 
increasing amount of sludge generated by the water 
treatment plants. Uncontrolled disposal of the arsenic 
sludge may lead to pollution of the surface water and 
ground water systems and create serious problem for 
the environment. While landfills are commonly used 
for disposal of sludge, rapid urbanization has made it 
increasingly difficult to find suitable landfill sites. At 
places, it is disposed off to nearby rivers or low laying 
areas, which is likely to pollute surface and 
groundwater. As environmental regulations become 
more stringent and volume of sludge generated 
continues to increase, traditional sludge disposal 
methods are coming under increasing scrutiny. A 
possible long-term solution appears to be recycling of 
the sludge and using it for beneficial purposes. One 
technique to treat hazardous waste is solidification 
that stabilizes and solidifies components of waste. 
The solidified product is disposed off to a secure 
landfill site or it can be recycled as construction 
material like bricks if it meets the specific strength 
requirement. The proposed research proposal aims to 
treat arsenic sludge to stabilize the arsenic by using 
stabilizing agents for its safe disposal to the landfill.
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Cement Mortar Cube Making Mould Preparation of Cement Mortar Cubes

Curing of Cement Mortar Cubes Compressive Strength measurement

4. Thermal Treatment of Plastic waste for 
Recovery of Fuel Oil & Gas
Sponsored by PCRA, Ministry of Petroleum & Natural 
Gases, New Delhi

Environmental pollution due to plastic waste is 
occurring as a global phenomenon today. High plastic 
consumption and its low average life has increased the 
difficulties for disposal of plastic waste. Plastic waste 
disposal has emerged as an important environmental 
challenge and its recycling is facing roadblocks due to 
its non-degradable nature. Recycling waste plastic 
into re-usable plastic products has been a conventional 
strategy followed to address this issue for years. 
Petroleum based plastic waste can be converted into 
reusable products like gasoline and heavy oils by 
recycling and refining for energy/chemical source 
from thermal treatment/combustion. As an alternative 
to combustion and gasification, pyrolysis of plastic 
waste has gained importance because of having better 
advantages toward environmental pollution. Absence 
of oxygenated compounds or oxygen in the process 
resists the formation of dioxins which are formed at 
higher temperatures. In combustion/incineration or 
gasification, oxygen available at higher temperature 
reacts with the product to form oxygenated 

compounds and presence of nitrogen confirms the 
formation of nitrogenous compounds which are 
harmful to the environment. Being an inert 
atmosphere (free from oxygen) and low temperature 
process, pyrolysis does not allow forming dioxins, as 
well as reduces the carbon footprint by reducing 
emission of carbon monoxide (CO) and carbon 
dioxide (CO ).2

In general, pyrolysis represents a procedure of 
thermal degradation of the waste (carbonaceous 
material) in an oxygen starved atmosphere producing 
recyclable products namely, solid char residues, waxy 
liquid oil compounds as well as incondensable and 
combustible gases. This process is particularly useful 
in treating wastes of high hydrocarbon content 
(containing a mixture of long hydrocarbon chains) 
whereby the long hydrocarbon chains (> C ) are 50

thermally broken down into shorter hydrocarbon 
chains (C -C ) which can be used as a petrochemical 1 12

or chemical feedstock. 

Prototype with a capacity of 15 kg/batch plasticwaste 
disposal reactor has been developed with recovery of 
fuel oil and gas.
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Plastic waste Pictorial view of lab scale Pyrolyzer

Pyrolytic oil from individual plastics

PP PS            HDPE          MIX

5.  International Project

Category: Bilateral Exchange Programme

Participating research institute: CSIR-Central 
Mechanical Engineering Research Institute, Durgapur 
and CNR-Water Research Institute, Rome, Italy.

Project Title: Improved safe management of arsenic-
rich waste generated from arsenic removal plant

The main objective of this research proposal is the 
development of processes to improve safe management 
of arsenic-rich waste generated from arsenic removal 
plant. Main activities will focus on assessing 
environmental risks posed by arsenic (As) contaminated 
sludge disposal in landfill under simulated real 
conditions and possible safe recycle of exhausted filter 
materials.

Different sub-objectives, as discussed below, are 
proposed that contribute to the overall development of 
suitable management options both in Europe and in India.

1) To review current regulations in As-sludge 
management both in India and Italy and highlight 
possible improvements needed for a safe long 
term disposal.

2)  To determine a long-term, permanent and safe 
process to stabilize arsenic-sludge by using 
stabilizing agents and converting it into 
beneficial items like bricks, concrete blocks, 
pavement tiles etc. having commercial values 
used for different construction and development 
works.

3) To assess leaching processes and long term 
stability of iron-hydroxide As-rich sludge 
mimicking  different landfill conditions 
(influence of biotic and abiotic processes).

4) To compare different leaching procedures 
(TCLP, WET, 1:10 distilled water, …) on As-rich 
collected sludge to outline main differences  and 
to assess arsenic leaching potentials of exhausted 
filters.
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Research team of Environmental Engg. Gr. with the Scientists 
of CNR-Water Research Institute, Rome, Italy 

Site visit & arsenic sludge collection from
Nadia, WB by the Scientists of CNR-Water

Research Institute and CMERI 

In a discussion meeting on arsenic related
issues between the Aditional District

Magistrate of Nadia/Krishnanagar and
Scientists of CNR & CMERI  

6.  Development of process for removal of fluoride 
from groundwater by using naturally 
available/low cost materials
Sponsored by Ministry of Drinking Water & Sanitation, 
New Delhi

Fluoride contamination of groundwater is a serious 
problem in several countries spread throughout the 
world as ingestion of excess fluoride, most 
commonly through drinking contaminated 
groundwater causes flourosis. Long term ingestion of 
fluoride in high doses can lead to severe skeletal 
fluorosis. In India the groundwater of several states 
contains high concentration of fluoride. There are 
different methods for removal of fluoride from 
groundwater. Thus, although there have been several 
attempts with different techniques on defluoridation 
of groundwater, the area still remains quite topical in 
view of the world-wide fluoride contamination in 
groundwater. This is mainly because a method which 
can be easily used by a layman and at the same time is 
cheap and effective in long term has yet to be 
definitely proven. The proposed research proposal 
describes the removal of fluoride from groundwater 

by using naturally available/low cost materials as 
adsorbent. The results of laboratory research obtained 
so far are encouraging.

Sponsored by ADDA, Govt. of West Bengal

Approximately 44598 households are residing over 
the 126 declared unstable locations in Raniganj 
Coalfield area. Based on the written petition (civil) 
number 387/97 filed by Sri Haradhan Roy, Ex-M.P. in 
the Hon'ble Supreme Court of India, government has 
prepared a master plan to rehabilitate these people to 
save their lives from any unpredicted subsidence of 
land and fire. 

51 vacant plots are identified under four P.S. in 
Asansol area for relocating these people by 
constructing G+4 storied buildings. For the purpose 
of rehabilitation of such huge population the main 
hurdle is providing sufficient water there for day to 
day use. All the plot areas are isolated and municipal 

7. Exploring depth and yield of available 
groundwater at different plots under Jamuria, 
Kulti, Salanpur and Barabani P.S.
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Electric Resistivity Meter Survey and Drilling work at site

water cannot be supplied, so the only source is 
underground aquifer. It has been estimated that an 
amount of 20,000 litre/day/acre of water is required to 
cater to the need of rehabilitated people. 

So, before investing money in building construction 
works it was felt necessary to determine the 
availability of underground water and its depth, 
approximate yield in all the 51 plots. CSIR-CMERI 
has been entrusted with the work by Asansol 
Durgapur Development Authority (ADDA) to 
determine the presence of underground water using 
scientific instruments and procedures. CSIR-CMERI 
has adopted Geophysical methods to investigate 
scientifically soil's physical properties and in 
particular its electrical properties for determining 
presence of underground aquifers. The aquifers are 
most often trapped between rock layers. All rocks 
conduct a certain amount of electricity, but their 
conductivity and resistivity vary according to their 
type: compact rock, dry rock, fractured rock, wet 
rock, permeable structures or impermeable ones. A 
material's electrical resistivity is its capacity to 
oppose the flow of electric current. These methods are 
thus based on the capacity of the soil or rock to 

conduct electricity and the measurement of their 
conductivity or resistivity (the opposite of 
conductivity). From these measurements, the type, size 
and depth of underground aquifer and probable yield is 
determined for every identified plots. The depths of 
static water level in the plots are also confirmed by 
performing mechanized drilling/boring.

CSIR-CMERI has completed investigation in all the 
51 plots and established that there are no existences of 
underground aquifer in 16 plots. This finding assists 
ADDA and Housing Department, Govt. of West 
Bengal officials to hold back these plots from 
rehabilitation plan.

To determine the aquifer performance and yield of 
underground water more accurately on the selected 
plots, CSIR-CMERI has undertaken the work to 
perform "Step draw down well pumping test, Aquifer 
performance Test".  Presently we are working on 4 
plots at Bijoy Nagar Mouza under Jamuria P.S. and 
the remaining will be undertaken gradually. This test 
is a single-well pumping test designed to investigate 
the performance of a pumping well under controlled 
variable discharge conditions. In a step-drawdown 
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test, the discharge rate in the pumping well is 
increased from an initially low constant rate through a 
sequence of pumping intervals (steps) of 
progressively higher constant rates. Each step is 
typically of equal duration, lasting from 
approximately 30 minutes to 2. Each step should be of 
sufficient duration to allow dissipation of wellbore 
storage effects.

Electrologging tests on boreholes are also done to 
determine the physical properties of formations 
adjacent to bore holes and preparation of geological 
sections. Geophysical parameters are measured along 
the depth of a borehole by sending a sensor and 
associated instruments into the borehole suspended 

Step Draw Down Well performance test in progress at site

from a wireline or cable. Geophysical logging for 
groundwater prospecting is applicable in the study of 
lithological differentiation of formations and 
estimation of their yield characteristics.

CSIR Project

The isotope hydrogeochemical investigations along 
with sediment geochemistry has been employed to 

-ascertain the fluoride (F ) rich zones, the sources of 
-(F ) and possible geochemical processes controlling 

-the mobilization of (F ) in groundwater of a rural 

8.  Geochemical  modelling  of  fluoride  
contamination in groundwater of the Birbhum 
district, West Bengal 
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Figure 1: Study area showing groundwater sampling points, VES points and fluoride affected villages 

tract, 
District, West Bengal (Figure 1). 

The investigation has revealed that the water is 
alkaline, soft to hard with low to moderate 
mineralization.  At majority of the places, SiO , Fe 2

-and Cl  contents are high; the elevated SiO  may be 2

ascribed to the weathering of host rocks rich in SiO  2

and mixing of air borne silica. The interactions of the 
infiltrating water with laterites and lateritic soil have 
enriched the Fe content under reducing state whereas 

-the excess Cl  is due to the mixing of domestic waste 
water in groundwater.

-The F  concentration varies from 0.023 to 19 mg/L; 
- -the high F  waters (F  >1.20 mg/L),  NaHCO  and 3

NaCl types,  are  mainly found in the weathered 
residuum or fracture zone or intertrappean sediments 
of Rajmahal rocks at a depth of  45.72 to 97.54 m. 
These are more circulating and relatively older waters 
than the CaHCO  water  major type in the area. 3

-The enrichment of F  is found along the groundwater 
-flow path and chemical weathering/dissolution of F -

-bearing minerals is the main source of F  in 
groundwater. The precipitation of CaCO  along with 3

-cation exchange has catalyzed the release of F  from 
-the source minerals. Desorption of exchangeable F  
-from mineral surfaces may have also increased the F  

concentration, evaporation has minimum influence 

located in the north-western part of Birbhum -on high F  groundwaters. Tapping of water from 
shallow alluvium aquifers may solve the potable 

-water crisis in the F  affected villages of the region.

CSIR-800 project

Fluoride in drinking water is an essential nutrient for 
the health of bones and teeth but it is harmful when the 
concentration exceeds the permissible limit (1.5 
mg/L). The excess fluoride in groundwater has 
emerged as a major water quality problem and health 
hazard in several states and Union territories of India 
(Andhra Pradesh, Telangana, Delhi, Gujarat, 
Haryana, Karnataka, Madhya Pradesh, Orissa, 
Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh and 
West Bengal). A total of 60 - 70 million people in 
India have been estimated to be at fluoride risk. The 
arrangement for alternative water supply in fluoride 
affected rural areas is costly and sometimes difficult; 
the treatment of contaminated water is found to be the 
suitable option to provide safe drinking water.

In this context, CSIR-CMERI, Durgapur has 
developed a multistage domestic defluoridation unit 
with the novel adsorbents (A process patent has been 
filed in April, 2016, Ref. No. 201611014777).  The 
filtration unit is comprised of three different 
adsorbents (activated alumina (AA), ferrite 
impregnated activated alumina (FIA) and silver 

9. Development of domestic filtration unit for 
defluoridation of water
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impregnated activated carbon (SIAC). The developed
FIA adsorbent shows improved defluoridation 
capacity than the commercially available AA 
adsorbents. The SIAC adsorbent present in the 
filtration unit acts as bacteriostatic adsorbent. The 
specification and defluoridation performance of 
developed SS made filtration unit are summarised in 
Figure 2. The adsorbents are kept in three sequential 
stages within the filter unit. Two strainers and nozzles 
are arranged within the filter unit to control the flow 

Figure 2: Performance and specification of developed defluoridation unit

rate at 5-6 lit/h. The performance of the developed 
filtration unit for removing fluoride from 
contaminated water (fluoride concentration 6 mg/L) 
is studied. 

It is observed that the developed unit can successfully 
reduce fluoride concentration in water (<1.5 mg/L).  
The units are now being deployed within the fluoride 
affected regions of West Bengal for feedback from the 
end users.
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l

look bilingual website with framework for 
management and hoisting of public related 
information like projects, publications, resources, 
opportunities, tenders, recruitments, results, 
transparency and media coverage. The institute is 
witnessing a good response from the stakeholders.

lDigital Signage systems have been installed at 
visitors' entrance lobby and Director's chamber to 
showcase the achievements, events and product 
related videos for the advertisement and creating 
awareness among the visitors.

lLocal Biometric Attendance Systems have been 
implemented and made operational at CMERI, 
Durgapur and CoEFM, Ludhiana to bring more 
transparency in the system. The implementation of 
this system helped the institute to bring positive and 
better work culture among researchers and staff 
members. This also helped to acquire confidence of 
the stake holder in Institute's work culture.

CSIR-CMERI successfully launched its all-new 

INFORMATION TECHNOLOGY GROUP

l

of the Institute have been upgraded and modernized 
through replacement of old peripherals by 57 Nos. of 
brand new Desktops, 36 High end Workstations 
including Printers and Multifunction devices.

lThe uninterrupted power supply system of the 
Institute's data center (server infrastructure) has been 
revamped completely with new upgraded redundant 
power supply to maximize uptime of IT related 
services in the Institute.

lCSIR-CMERI started its official social media 
channels all major social network sites like 
Facebook(https://www.facebook.com/csir.cmeri), 
Twit ter(ht tps: / / twit ter.com/CSIR-CMERI),  
WhatsApp, Youtube, LinkedIn and Google+. This 
started giving wide publicities of the Institute's 
accomplishments to the stakeholder in best possible 
manner.

lCSIR-CMERI roll out campus-wide WiFi facility 

The desktop level computational infrastructures 
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with centralized authentication mechanism to enable 
the researchers to get connected and access required 
information at the convenience of their mobility. This 
initiative also paved the way for BYOD (Bring Your 
Own Device) working culture.

lIT Group started a new online recruitment portal 
http://vacancy.cmeri.res.in for inviting the online 
applications from the applicants for the position of 
Scientists, Technical Staff and Others. This initiative 
helped the Institute in saving hundreds of precious 
man-hours in data entry and compilation of 
application related data in flawless manner.

lIT Group initiated creation of three new high-
capacity high-definition video-conferencing board 
room facilities at ground floor of main building, 
Director's Conference Room and CSIR-CMERI-
CoEFM, Ludhiana. In addition, one web-based 
video-conference facility has also been started in 
collaboration with National Informatics Center. 
These initiatives are made to cut-down the travel cost 
by many folds.

lCentralized high-definition security surveillance 
systems have been implemented for day & night 
monitoring and recording of the events at all critical 
and sensitive spots of the Institute like security gates, 
main building, Director's corridor and Institute's main 
approaching roads. This helped the institute in 
enabling its security personals with state-of-the-art 
surveillance facility.

lCSIR-CMERI-CoEFM, Ludhiana with the 
assistance of central IT Team started round the clock 
Internet connectivity to the researchers' desks. In 
additions, the initiatives have been made to enhance 

Internet gateway security, local area network and 
computational facilities of the center.

lThe office productivity software has been 
upgraded to the latest available version for more than 
200 active users of the Institute. This helps the staff 
members to bring more modern flavor in their 
presentations, reports, documents and worksheets.

lIT Group successfully migrated the Institute's old 
legacy e-mail system from old to new structured 
infrastructure with better security. This new mail 
infrastructure is then successfully migrated to 
centralized mailing solution of mail.gov.in. All the 
mailbox migration and switching over work has been 
completed within the prescribed time limit and 
without having any downtime. For this, IT Group also 
received appreciation from Director General's 
Technical Cell.
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l

designed and developed at the IT Group under Rural 
Sector Project of CSIR. The said kiosk system is 
designed to be implemented at village panchayat and 
to be used by rural population of the country to take 
advantage of Internet technology for fulfilling their 
inter-village correspondence need. This initiative has 
been taken to bring down the digital divide under 
Digital India Mission programme of Govt. of India. 

lThe Knowledge Resource Center (KRC) of the 
Institute has been made equipped with high end 
computational facility for managing information 
resources. The old proprietary software based 
Integrated Library Management Systems (ILMS) of 
the KRC got replaced with contemporary open source 
ILMS after migration of ~64,000 records and ~400 

A communication kiosk system has been pa t rons  da tabase .  A new por ta l  named 
http://opac.cmeri.res.in has also been launched for 
the public and stakeholder of the Institute. The 
CMERI KRC has also been integrated with the 
CSIR's central union catalogue.
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MATERIAL & STRUCTURAL EVALUATION GROUP

Solutions for Residual Life Assessment of 
Industrial structures:

Development of a technology for optimal 
extraction of locked-up coal from 
underground mines using artificial pillars:

MSEG provided solutions to full scale industrial structures 
through value added services in various industries like:

l

Coal Handling Plant.
lSAIL-RMD Bolani- Life enhancement study of 
Fines Tunnel in mines.
lSAIL-RMD Kiruburu- Life enhancement study 
of  Lump Bunker.
lNational Thermal Power Plant Kahalgaon- Life 
enhancement study, testing and remedial measures for 
High Rise Chimney.
lNorthern Coalfields Ltd- Life assessment study of 
coal handling plant and other mining structures, etc.
lStudy, Analysis and initial testing activities of 
large oil storage vessels in oil sector.

MSEG provided service to industries through calibration 
of force proving instruments and mechanical testing of 
materials for both external clients and in-house R&D. 
Achieved NABL reaccreditation in Mechanical Testing 
and Fatigue Testing.

Activity A: The main objective of this task is to 
develop acceptability tools/criteria for assessment of 
any structural component developed for optimal 
extraction of locked-up coal from underground coal 
mines by replacing coal pillars with artificial pillars.

SCCL Singareni Mines- Study and Testing of  

Mechanical Testing and calibration: 

Activity B: Evaluation of flow characteristics 
(pressure drop, velocity distribution, VSS density, 
slip velocity magnitude and VSS skin friction 
coefficient distribution) of viscous semi-Solid (VSS) 
material by computational fluid dynamics (CFD) 
simulation.

Deliverable: Assessment of VSS or equivalent 
material through non-destructive and other test 
methods to develop statistical assessment 
methodology to qualify any artificial pillar and 
application of the developed methodology with 
reference to industrial structures exposed to similar 
conditions

Objectives: Non-destructive testing and assessment 
of selected industrial structures to develop quality 
assessment criteria. Statistical analysis of test results 
to characterize Ultrasonic Pulse Velocity and establish 
fundamental statistical nature and laboratory study to 
compare the developed statistical model based on 
industrial test results with laboratory material under 
controlled test conditions.

Deliverable: Development of statistical criteria for 
structural health assessment through Ultrasonic Pulse 
Velocity measurements and application of the 
developed criteria with reference to industrial 
structures exposed to service exposed conditions.

Total ECF generated: Rs. 41 Lacs 
(Rupees Forty One Lacs).

Condition Assessment and Forensic 
Analysis of Concrete Structures (I-HEAL):
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MICRO SYSTEMS TECHNOLOGY LABORATORY

Micro Systems Technology laboratory at CSIR-
CMERI was established in May 2006. Currently this 
group is consisting of 6 scientists,  2 technical staff 
and 14 research students and project staff. This 
research group is primarily focused on engineering of 
micro-nano systems with novel and unique functions 
by integrating efforts from different domains such as 
mechanical engineering, electronics, chemistry, and 
biotechnology as depicted in the figure. The facilities 
related to micro machining, micro-mechatronics, 
microfluidics, nanomaterials processing and bio-
engineering have been created over ten years. This 
makes the laboratory the only one of its kind in India. 
This group has successfully implemented several 
projects funded by CSIR plan projects, DST, DBT, 
DRDO, Baruipur Surgical Cluster and Indo-EU-FP7, 
Indo-US, Indo-Japan bilateral programs. Research 
collaborators include BHEL, ISRO, IISc, IITK, IITB, 
IITG, UIUC-USA, Northwestern University, 
University of Florida, Technical University of Delft, 
CEA-France, IEK-5, FZ Jülich, Germany and many 
CSIR sister laboratories. The important research 
highlights of MST during 2016-17 include 

lResearch Projects Successfuly implemented 

-   Four research projects under Robotics and Micro      
thMachines (ESC0112) CSIR 12  FYP Network 

project
-  Micro-Nano Sca le  Elec t r ic  d i scharge    

machining
-  Large area micro-nano scale patterning by self  

organization
-  Isolation of circular tumour cell inside  

microfludic chip
-    Micro-fluidic chip based malaria diagnosis  
- Indo-EU-FP7 project AGATHA-Advanced    

Grating for Thin Film Solar cell (GAP201712) 

lInitiation of two FTT projects (up to July 
2018)

-    Micro-Fuel Cell  
-   4-axis controller and desktop micro milling 

machine 

lSanction of externally funded project
-  SMART Foundry-2020 (GAP213212) has been  

sanctioned for three years with Rs. 297 lakhs 
funding out of Rs.925 total outlay sanctioned by 
DST for 10 collaborating institutes with Rs.125 
lakhs funding from five industries.    
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(b) Geometry machined using femto-sec laser

The brief technical highlights on some of these 
developments have been provided below.  

  
thIn both the Indo-EU AGATHA project and the 12  

FYP network project an attempt was made to develop 
process technology and a micro machine to develop 
sub-micrometer scale features for various 
applications. A Nano-Scratching process has been 
demonstrated and a laboratory prototype machine has 
been built which is capable of creating as small as 
2µm patterns on die steel to be used in hot embossing 
of glass. Material removal mechanism under ultra 
short pulsed low energy electric discharge machining 
has been studied using molecular dynamic 
simulations.  

Further, the process capabilities in creating 
nanometer scale features over metal using femto-sec 
lasers for producing textures on metal punch to be 
used in hot embossing glass were also studied for 
textured solar cell applications. 

Micro-Nano Scale patterning over metallic 
substrates 

lProduct/Technology developed/demonstrated in   
2016-17

- Micro-Nano Scale EDM process technology 
capable of creating 5µm features has been 
demonstrated in lab-scale

-   Process technology for creating micro-nano scale 
2patterns (<1µm) over larger area (~100mm ) by 

de-wetting has been demonstrated in lab-scale
- Micro Fuel Cell (A Vanadium  liquid based  

battery as an alternative chargeable to AA and A 
size lead-acid batteries have been developed)

-    Desktop micro milling machine with 4-axis micro 
machining capabilities has been developed

- Arsenic Removal Water Filter for domestic 
application has been developed

lPublications and Patents
-    SCI Publications: 08. Patents filed: 03

lHRD/Skill Development
-    PhD: Awarded (01). Submitted (01). Ongoing (09)
-   M.Tech: 01 (NIT, Durgapur). Project staff trained: 

14

(a) Profile of desired geometry

Some of the stamp patterns using the nano-scratching machine developed at CSIR-CMERI
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Micro  /  Nano  Structures  for  environmental
/  energy  /  biomedical  applications 

Our ongoing research is to develop  novel micro/nano 
materials or composites and find their unique photo-
physical properties for different applications in the 
environmental/energy/biomedical domains. The 
following sections briefly describe some specific 
research being pursued in the department of micro 
systems technology at CMERI:

Discovery of safe and effective techniques for the 
real-time detection of the heavy metals such as 
copper, lead and arsenic is an important goal for 
clinical toxicology, water controlling, food and 
pharmaceutical processes. In this aspect, gold 
nanoparticles based sensors with high sensitivity and 
rapid separation ability were developed, which will 
offer viable solutions for the detection and 

2+ 2+quantification of specific metal ions (Cu , Pb  and 
3+As ) in environmental and biological samples. 

(a)  Nanosensors for rapid, low-cost and in-field 
detection of environmental/biological toxins

Schematic illustration of the interaction of gold 
nanosensor (Au-TA-DNS) and metal ions on 

paper strips. Enlarged view exhibitsreal images 
of Au-TA-DNS before (left) andafter (right) 

2+ 2+interaction with Pb /Cu  ions.

The present technology proves its potentiality as a 
completely miniaturized sensing device by removing 
many challenges we normally encounter with the 
existing state-of-the-art sensors for arsenic detection.

Arsenic water filter

With the ever-growing problem of arsenic-safe 
drinking water, this laboratory developed a 
nanocomposite which can remove arsenic to below 10 
ppb level (WHO recommended limit). The 
nanocomposite is made of mixed metal-oxides 
(copper oxide, iron oxide) embedded in activated rice 
husk char. Use of iron and copper oxide nanoparticles 
increases the surface area of the adsorbent and the 
density of the hydroxyl groups (-OH) that facilitates 
the adsorption process through ion-exchange and 
complex formation with arsenic ions and other 
contaminants. The nanocomposite can simultaneously 
filter out harmful bacteria and suspended 
particles/salts along with arsenic. Finally, the 
nanocomposite has been used to develop a cartridge 
for an arsenic water filter. Since rice husk based 
materials are used to prepare the cartridge, the overall 
filter becomes inexpensive (~Rs 1400.00 per purifier 
with replaceable cartridge of Rs 300.00 cost) and 
having other  benefits - for example, it will be 
portable, power-free, and safe for arsenic management 
which meet the needs of the arsenic affected 
population in India and other countries.

Microfluidics based lab-on-chip devices are 
emerging as one of the most promising future 
technologies which can be used in several sensing and 
diagnostic applications. Low cost, small evaluation 
time, small sample requirement, portability are the 

(c) Biological cell isolation in microfluidic 
environment

(b)  Nanocomposite for removal of arsenic from 
ground water
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Schematic of CTC Isolation Method

(d) Molecular Dynamics (MD) Simulation 
study of boiling and evaporation at nanoscale

MD simulations of different phases of boiling

Boiling and evaporation are two important modes of 
phase change heat transfer. Both these phenomena are 
frequently observed in a number of natural as well as 
technological events. Evaporation generally occurs 
from the liquid-vapor interface whereas boiling starts 

from nucleation of a vapor bubble. These phenomena 
are associated with large amount of heat transfer and 
find varied applications-starting from microdevices 
to macroscale hydraulic machinery developments. A 
molecular level investigation of these phenomena 
provides a better  fundamental understanding which 
helps to enhance energy efficiency of several 
engineering processes. MD based simulation studies 
are being carried out to study different aspects of 
boiling and evaporation.  The studies show the initial 
stages of nucleate boiling, film boiling and different 
aspects of evaporations. A case of water droplet 
evaporation was considered and the effect of external 
electric field was analysed in detail. The study also 
reveals the effect of direction and intensity of the 
external field on droplet evaporation. Adjoining 
figures show glimpses of such study.

Development of a multiprocess micromachine 
"Multi-Fab" (under FTT project): The Multi-Fab is 
capable of conducting operations such as 
micromilling, microturning, microdrilling, 

2micropatterning within a 50 cm  area employing 
standard G-code. The manufacturing cost of the 
system is Rs 2.0 lacs. The system is expected to aid 
the engineering colleges to set up full-fledged 
machine laboratory as the machine is manufactured 
within an affordable cost. The machine along with 
few of the machined parts is shown in the following 
figure.

(e) Development of micromachines and 
controllers for societal and industrial applications.

The Multi-Fab and the fabricated parts

major advantages of such devices. In MST Lab, 
research work is going on to develop microfluidic 
devices for circulating tumour cell (CTC) isolation. 
CTCs are larger in size than the other normal blood 
cells. For isolating CTCs, activated micro/nano-
patterned surfaces are being developed. In order to 
analyze the isolated cells, a portable optical device is 
being built which will act as a CTC isolation device as 
well as a mini-microscope.
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(f)   Development of nano-material aided flexible 
electronics products for sensing and energy 
applications

Development of flexible paper-pencil based field 
effect transistors (FET) and supercapacitors: The 
flexible electronics research area is at a peak now. This 
is owing to demands of flexible, organic, disposable, 
low cost, high performance devices. We have 
developed flexible field effect transistors using filter 
paper adsorbed with various materials such as ionic 
liquid (IL), silver nanoparticles (AgNP) and reduced 
graphene oxide (rGO) with pencil markings on the 
paper. The characteristics of the FETs are comparable 
to organic polymer based FETs. Due to low cost and 
high adsorption rate of paper material this FET has 
potential in gas sensing applications. Similarly, low 
cost paper based flexible supercapacitors are also 
developed with a high specific capacitance of 790 

2mF/cm .The developed FETs and supercapacitors are 
shown.

The paper-pencil based FETs and supercapacitors

(g)    Micro Fuel Cell

The work describes a completely miniaturized redox 
fuel cell, which is designed to be used for small 
electronic applications where batteries are used. The 
present device brings the microfluidic fuel cell to a 
stage of commercialization where it eliminates 
components of a fuel cell such as two inlets used to 
drive the fuel and oxidant solutions, a rectangular 
cross-section design of the microchannel used for the 
fuel cell, outlet arrangement for waste disposal of the 
by-products.The micro fuel cell generates 1.5 V, 200 
mAh per cell and its performance is being tested with 
various toys, wall-clocks etc. 

Snapshot of AA sized micro fuel cell and its 
specifications

Specifications

l

V per cell

lPower per Cell: ~ 300 mWh

lCurrent output: ~ 200 mAh

lDimensions:  AA  

lWeight: ~ 10 gm     

lFuel Consumption:  ~ 2 ml

Generated Voltage: 1.2 - 1.5 
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Fig. 1a

Fig. 1b

Crack

Fig. 1c

Fig. 1d

Figure 1a & 1b: On-site Non-Destructive Examination 
of critical components.

Figure 1c: Crack on Turbine Blade

Figure 1d: Crack on Boiler Superheater Header

Residual life assessment, damage assessment 
and failure analysis of Power and Process 
Plant Components

The NDT & Metallurgy group of CSIR-CMERI has 
creditability and considerable experience in the field 
of damage assessment, component integrity and in-
service failure studies of the power and process plant 
components. These activities directly contribute to 
significant improvement in useful life of individual 
components of the different thermal power and 
process plants. The studies are important in respect to 
the cost effective renovation and modernization 
programme of the aged thermal power station. Many 
of the power plants in India are old and require major 
renovation programme for future operation, which 
needs in depth assessment of the present component 
damage. The beneficiaries of the studies include 
several industries like NTPC, DVC, WBSEB, CESC, 
PSEB, Hindalco and many other power plants. Apart 
from these activities, this group is also engaged in 
service failure and quality assurance of different 
critical components in power plant, mining, fertilizer 
and many other industries.

The institute has strong interaction with various 
power plants all over India for the last 30 years 
regarding Residual Life Assessment (RLA) of critical 
components. This activity is considered to be one of 
the major thrust areas of CSIR-CMERI.  Due to this 
expertise in life assessment studies for last 30 years, 
CSIR-CMERI is accredited as "Well known 
Remanent Life Assessment Organization", by the 
Central Boiler Board, Ministry of Commerce & 
Industries, Government of India.

It is an established fact that Residual Life Assessment 
route is economical, viable and most effective means 
to improve the overall availability of the ageing 
power plants in India. Before any renovation and 
modernization programme, it is mandatory to 
conduct residual life assessment (RLA) study of all 
the critical components of a power generating unit. 
This brings into notice the mandatory replacements 
and modifications necessary to guarantee a minimum 
of 75% plant load factor and 85% plant availability.

The in-service failure of the engineering components 
has become a major issue to the plant owners. Post 
mortem analysis is very often needed to predict the 

NDT & METALLURGY
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Microcrack

Figure 2b: The microstructure at in-
shows isolated creep cavities at the grain boundaries 

situ condition 

Figure 2a: The microstructure at in-
microcracks at the grain boundaries. 

situ condition shows oriented creep cavities and 

Thick Lip Failure of Boiler 

3a

Thin lip wide open 
burst

3b

Figure 3: Failure region of components.

root cause of failure and thereby prevent similar type 
of failure in near future. This is also important in 
connection with the reliability, availability and safety 
of the components. The NDT & Metallurgy group is 
actively engaged in failure analysis as a part of RLA 
services. This aims to minimize forced outages, 
thereby affording substantial indirect savings of 
national exchequer.

In case of RLA study, various non-destructive testing 
like dye penetrant (DP) test, magnetic particle test 
(MPT), video imagescopy, ultrasonic test (UT), in-
situ metallography and in-situ surface hardness 
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measurements are employed for critical industrial 
components, which are mainly power and process 
plant components. The tests are carried out to detect 
surface/near surface and internal discontinuity/flaw, 
creep damage in microscopic levels and thermal 
softening due to creep damage. Figures 1a and 1b 
depict the on-site non-destructive testing of the 
critical component of boilers in thermal power plants. 
Some of the cracks observed in boiler components 
and welded joints of boiler superheater header are 
shown Figures 1c and 1d, respectively.

The non-destructive metallographic test is also 
carried out in in-situ condition over the damage prone 
areas of different high temperature components to 
assess the damage in microstructure level. Figures 2a 
and 2b show the oriented creep cavities and 
microcrack in the grain boundaries. 

The post mortem failure analysis of different failed 
components is carried out mostly for the power plant 

a

b

Fully molten 
zone

Semi  
molten 

zone

c

Fully molten 
zone

d

 

Figure 4: (a) Reaction kinetics and corrosion rate of plasma sprayed nano coated and micron size coated CeO  2

specimen (b) Reaction kinetics and corrosion rate of plasma sprayed nano coated and micron size coated YSZ 
specimen (c) Semi molten zone and fully molten zone of nano coated YSZ specimen after oxidation (d) Existence  

of nano YSZ.

components. The failure region of some of the failed 
components of thermal power plants is shown in 
Figures 3a and 3b.

Apart from the various RLA and failure investigative 
works, NDT & Metallurgy Group of CSIR-CMERI 
also conducts considerable research on high 
temperature damage mechanisms of existing and 
advanced materials used in thermal power plants. 
Extensive work is being carried out to investigative 
high temperature corrosion behaviour of CeO  and 2

Y O  coated 2.25Cr-1Mo and 9Cr-1Mo steels under 2 3

air oxidation atmospheres. The obtained results from 
the research show significant improvement of 
corrosion resistance in case of coated Cr-Mo steel 
alloy. Some recent advancements have been planned 
under the forthcoming five year plan period to 
develop nano-structured composite coatings for high 
temperature applications in turbine blades, engine 
parts for petrochemical, aerospace and electronic 
device industries.
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lStudy of corrosion growth and reaction kinetics 
on nano coated specimen.

lCharacterizations of the surface, subsurface 
layers of the post corroded specimen for prediction of 
mechanism of corrosion under nano surface layer 
coating. Some of the results are incorporated in 
Figure 4.

The group has generated Rs. 65.62 Lakhs of 
External Cash Flow (ECF) through different 
technical services of life assessment and failure 
analysis activities during 2016-17 financial year. 

Apart from that the group has published 8 research 
papers in different SCI journals.

The group has also taken up a project on nano-
structured reactive oxide coatings for high 
temperature corrosion resistance applications. The 
primary objective is to study the performance of nano 
structured reactive oxide coatings for improvement of 
corrosion resistance for high temperature applications. 
These coatings may be useful for high temperature 
applications in turbine blades, engine parts for 
petrochemical, aerospace and electronic device 
industries. Development of nano structured reactive 
oxide coating of CeO  and Y O  over the substrate of 2 2 3

Cr-Mo, stainless steel and Ni base super alloys has the 
following components:

lHigh temperature corrosion studies of the nano 
coated specimen in oxidation and other aggressive 
environments.
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Development of Al-Si alloy with superior 
mechanical properties for auto engine 
piston application [ESC 0101]

The main functions of the auto engine pistons are to 
transmit the gas forces via the connecting rod to the 
crank shaft and to dissipate the absorbed combustion 
heat to the cylinder liner and the cooling oil.  
Aluminium alloys are the preferred material for 
pistons of auto engines due to their specific 
characteristics: low density, high thermal 
conductivity, simple net-shape fabrication 
techniques, easy machinability, high reliability and 
very good recycling characteristics. Proper control of 
the chemical composition, the processing conditions 
and the final heat treatment results in a microstructure 
which ensures the required mechanical and thermal 
performance, in particular the high thermal fatigue 
resistance. 

As the demand for low emission, high torque and 
improved fuel economy continues to grow, the 
vehicle manufacturers are forced to find out different 

Sectional view of auto engine

mechanisms and devices to achieve these objectives. 
Advanced process technologies are continuously 
being developed to manufacture  lighter but stronger 
auto engine pistons from new class of cast Al-Si alloy 
systems which can withstand higher working 
temperature and pressure for long duration of 
operation. During operation,  the mechanical loads on 

the piston result from extreme pressure cycles with 
peak pressures up to 200 bar in the combustion 
chamber and huge forces of inertia caused by the 
extremely high acceleration due to the reciprocating 
motion of pistons. These mechanical loads are 
superimposed by thermal stresses which are primarily 
generated by the high temperature gradients prevalent 
on the piston top. Ever rising demands regarding 
power density as well as the need for reduced 
emissions and more efficient fuel are the main 
engineering challenges for the new generation 
engines. For the pistons, these challenges translate 
into maximum strength requirements in the relevant 
temperature range combined with minimum weight. 
As one of the main components in an engine, the 
piston's technological evolution is expected to 
continue and they are expected to be stronger, lighter, 
thinner and durable. Today's engines run cleaner, 
work harder and run hotter than ever before. At the 
same time they are expected to last longer and with 
minimal maintenance. The growth of the auto 
industry primarily depends on its capacity to deliver 
new class of vehicles which will be able to meet the 
two important criteria -  i)   higher fuel efficiency  and   
ii) minimum emission of green house gases.  Higher 
performance and operating efficiencies increase the 
thermal and mechanical loads on the engine parts, 
thus increasing the demand on the materials chosen 
for the piston and cylinder heads. Keeping in mind the 
future requirements of the industries, the network 
project titled "Development of Al-Si alloy with 
superior high temperature mechanical properties for 
auto engine piston application" was initiated in 
collaboration with CSIR- AMPRI, Bhopal. Primary 
objectives of this network project were

lDevelopment of Al-Si alloy containing 
transitional elements and to impart suitable heat 
treatment for achieving superior high temperature 
tensile properties.

lDevelopment of process technology to 
manufacture the auto engine piston from the 
developed AL-Si alloy system. 
 
Combustion analysis of auto engines have revealed 
that the unburned fuel comes mostly from the ring 
shaped crevice that is formed between the 
combustion's cylinder wall surface, piston outside 
wall and top of the piston ring. This piston crevice is 
sometimes called the piston top-land clearance. It has 

NEAR NET SHAPE MANUFACTURING TECHNOLOGY GROUP
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been observed that piston crevice volume produces 
80% of the total HC emission from an auto engine. 
Lower the volume of crevice, lower will be the 
amount of hydrocarbon emission.

a ) Conventional Piston Design             
(Large crevice volume )

b) Modified Piston Design
  (Small crevice volume)

Figure 1:   Piston design modification 
for reduction of HC  emission

In order to reduce the hydrocarbon emission, 
modified piston with  reduced crevice volume have 
been introduced in the new generation auto engine.   
Figure 1 shows the differences between conventional 
and modified  pistons of auto engine. Such modified 
pistons demand a stronger alloy to prevent failure due 
to higher mechanical and thermal loading on the top 
piston's ring groove and ring lands. Maximum 
operating temperature for the existing cast  Al-Si 
alloy varies  between 220 - 240°C. During 1998-2000  

NASA, US had developed the improved AL-Si alloys 
(eutectic and hypereutectic types) which showed 
much superior mechanical properties up to the 
temperature range of 300°C. The tensile strength of 
NASA alloys are much more than that of those 
prepared from the conventional cast Al alloys like  
413.0, 336.0 and 390.0 alloy, when tested at 260°C.  

Improved strength at elevated temperatures has been 
a continuing goal in cast aluminium alloy 
development for more than three decades. Al-Si 
based alloys have several characteristics that make 
them especially attractive for the development of 
high-temperature, high-strength alloys for auto 
engine piston application.  Literature survey revealed 
that high-temperature stability and strength of 
precipitation strengthened cast Al alloys can be 
improved significantly by introducing the transition 
elements which are capable of forming a suitable 
strengthening phase by forming coherent precipitate 
with Al. These exhibit low solid-solubility in -Al, as 
well as display a low solute-diffusivity at high 
temperature and finally the alloy should be 
conventionally manufactured. It has been observed 
that elements like Cu, Ni, Ti, Mn, V, and Zr which 
form Al M tri-aluminide compounds with a cubic L12 3

crystal structure are most suitable for the above 
purposes. Tri-aluminide (Al M-type) intermetallic 3

compounds have many beneficial characteristics 
including low density, high elastic modulus, high 
melting points, and are often stable with Al at higher 
temperature. They are therefore ideal dispersed 
strengthening phases for high-strength thermally-
stable cast Al-based alloys. Most of the cast Al-Si 
alloys which are currently being used in our country 
are intended for applications up to a temperature of 
200-220°C. Above this temperature the alloy's 
microstructure strengthening mechanisms will 
become unstable, resulting in an alloy having an 
undesirable microstructure for high temperature 
applications. Under this  network project, cast near 
Eutectic Al- 13.5% Si alloy  containing  elements 
like Si - Cu - Ni - Mg -Mn- V - Zr - Ti - Sr has been 
developed. Weight percent of each element was 
carefully selected to restrict the density of the final 
alloy within the desired limit in order to keep the final 
weight of the piston within the design limit to 
minimise the inertial loads on related parts and finally 
the cost of the finished product. The experimental Al 
alloys and standard Al alloy 336 have been prepared 
from pure Al piglets along with the addition of 
different types of Al master alloys. Liquid Al alloy 
was degassed at 700°C with pure Ar gas and then 

á
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poured in metallic moulds to cast test samples. The 
cast alloys have been carefully heat treated to create 
the coherent precipitate of Al3M, the primary factor 
for achieving superior mechanical properties at high 
temperature. Tensile samples were prepared from the 
cast ingots and high temperature tensile tests were 
carried out in Instron tensile testing machine at CSIR-
AMPRI, Bhopal. Tensile samples were exposed at 
260 C for 250 hrs before testing at 260 C to assess 
the change of tensile properties. Results of high 
temperature tests of different types of alloys are given 
in Figure 2. Al alloy BB shows superior high 
temperature (260°C) tensile properties compared to 
Al alloy 336.
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Al-Alloys developed at CMERI  and 
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0Figure 2: High temperature (260 C) tensile properties 
of different types of Al alloys

Chemical composition of the experimental alloys

Wt % Si Ni Cu Mg Mn Fe

ID - 336 12.8 2.6 1.8 1.87 0.3 0.15

ID -AA 13.12 0.56 6.8 1.43 0.5 0.23

13.44 0.4 5.7 1.20 0.5 0.21ID -BB

0.24 Ti

Other elements 
(wt %)

0.8 Ti,1.5 Zr, 
0.28 V and Sr

0.24 Ti,0.96 Zr, 
0.3 V and Sr

Figure 3:  2D Drawing of           
Piston of 90HP engine

Figure 4: Solidification           
simulation of  Al piston

Figure 5: Cast blank of Al piston on the base 
of permanent mould

Figure 6: Photographs of machined surfaces of cast heat treated prototype Al piston developed at CSIR-CMERI

Aluminium piston of 90 HP tractor engine was 
identified for development from the new Al- 13.5%Si 
alloy system. M/S International Tractor Limited, 
Hoshiarpur has supplied the 2D drawing of the Piston 
(Figure 3) which is currently being manufactured 

from Al alloy 336. SM of the above piston has been 
developed and solidification simulations (Figure 4) 
have been carried out with the help of AFS software. 
Based upon the findings of simulation trials, a steel 
mould has been developed for casting of the 
prototype pistons. Arrangement has been made to 
preheat the steel mould upto 300°C. In order to 
establish the process technology for manufacturing of 
Al piston from new type of alloy, the initial 
experimental trials were carried out with standard Al 
alloy 336.  Subsequently, experimental Al alloys 
were prepared from Al-13.5%Si-5.0%Cu alloy with 
the addition of required quantity of Ni, Mg, Ti, V, Zr, 
and Sr. The melt was properly degassed at 750°C to 
remove the dissolved H2 gas to minimise the pinholes 
in the finished castings. Cu-P inter metallic 
compound was added in the melt just before pouring 
in the preheated permanent mould, to control the 
morphology of the precipitate. After removing of 
risers and in-gates, cast blanks were subjected to T5 
heat treatment for 8 hrs.
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Subsequently the cast piston samples were machined 
to assess the surface characteristic. No major defects 
were noticed. Composition of the experimental alloys 
and the standard Piston alloy is given below. Figure 6 
shows the machined surfaces of the prototype pistons 
developed from experimental Al alloy.

Departments contributed:  NNMT, CAMP, MTG, 
NDT & Metallurgy and CoEFM Ludhiana 
      

Sensing the importance of generation of green energy 
and its effective utilization, global R&D efforts are in 
progress to address various science and technological 
issues, gaps and challenges related to it. 
Internationally, the R&D efforts are primarily 
directed towards increasing the efficiency of existing 
green energy generating devices like  electric motors, 
photovoltaic solar cell etc. and to make these devices 
energy efficient and economical. There are a number 
of major families of permanent magnets available for 
designers, ranging from ferrite, known for its low cost 
and low energy, to rare earth materials, which are 
more expensive and offer higher performance. 
Designers need to analyze magnetizing field strength 
and magnetic output of magnetic materials prior to 
deciding on the appropriate magnet.  Mainly, bonded 
magnets are manufactured either through injection 
moulding or compression moulding technique. 
Compression moulded bonded magnets offer higher 
compact density and correspond to higher energy 
product (BHmax) than the injection-moulded 
magnets. Keeping in mind the future requirement of 
the industries, the network project titled 
"Development of  Advanced  Materials  for  Next-
Generation  Energy-Efficient Devices (D-NEED)" 
was initiated in collaboration with CSIR-NPL, New 
Delhi. The prime objective of this network project 
was to develop state-of-the-art energy efficient 
devices and components and cost effective processes 
and technologies for newer materials and 
components. One of the sub activities of this network 
project was development of "High performance 
permanent magnets for energy efficient motors".  
Permanent magnets are a vital part of modern life and 
they are being extensively used in modern electrical 
devices for day to day use, like speakers in mobile 
phones, electric motors in hybrid cars, air 
conditioners, washing machines, alternator for car 

Development of High performance 
Permanent Magnets for energy efficient 
motors [D-NEED (PSC 0109)]

and railway coaches, motors for pump and fans. In all 
of these applications, it is important that the designed 
permanent magnets have high strength, and be 
resistive to corrosion and demagnetization due to 
excessive heat. The progress in the field of permanent 
magnets rapidly grew in the last fifty years. 
Understanding of physical phenomena responsible 
for hard magnetic properties led to discovery of new 
families of permanent magnets based on rare earth - 
transition metal compounds. The search for new 
materials with superior properties focuses on 
materials with high values of Curie temperature, 
magnetic saturation and coercive force. There are 
different types of permanent magnets according to 
their composition: ferrite magnets, alnico magnets, 
magnets from rare earth (RE) alloy. Rare earth 
permanent magnets RE-TM are based on the inter 
metallic compounds of rare earth metals (RE) and 
transitional metal (TM) iron or cobalt. The 
combination of properties of the rare earth sub-lattice 
and the 3d sub-lattice of transition metal lead to the 
spectacular development of hard magnetic 
materials. The two most relevant classes of RE-TM 
magnets are based on samarium and cobalt. They 
exhibit very high coercive force and low temperature 
coefficients. Neodymium-iron-boron is unrivalled 
in terms of its maximum energy product (higher 
BHmax value). Manufacturers have gained experience 
in designing and producing permanent magnets in 
order to meet the demands of the industries for 
specific applications.  Bonded magnet is one of the 
most important magnetic materials among permanent 
magnets. Bonded magnets can be made from either 
Ferrite or Rare Earth (Neodymium-Iron-Boron 
[NdFeB]) based materials.  NdFeB- based bonded 
magnets would offer three major advantages:  (1) cost 
saving in manufacturing, (2) higher performance of 
bonded NdFeB magnets, and (3) more versatile 
magnetizing patterns of the bonded magnets. 
Isotropic bonded NdFeB-type magnets do not require 
grain aligning or high temperature sintering as 
required for sintered ferrites, so the processing and 
manufacturing costs can be drastically reduced. The 
near net shape production of bonded NdFeB bonded 
magnets also represents a cost savings advantage 
when compared to the slicing, grinding, and 
machining required for anisotropic sintered ferrites. 
Under this project, Neodymium-Praseodymium-
Iron-Boron (NdPrFeB) based 4-pole ring magnets 
have been developed by compression moulding. 
Bisphenol-A (C51) was used as binder for the bonded 
magnet. Die assembly has been designed and 
manufactured for easy compaction and ejection of 
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green compact from die. The bonded magnets have 
been fabricated in four-pole symmetric shape (shown 
in Figure 7a) as per the specifications required for fan 
motor. The process for the fabrication of bonded 
magnetic ring is as follows. First, NdPrFeB powder 
was thoroughly mixed in the Bisphenol-A epoxy 
polymer with hardener and accelerator. Then, the 
mixture was transferred into the mould and 
subsequently was pressed  inside the cavity under a 
compression load of 30-40 Ton. Upon completion of 
ejection from the mould, the green part as a ring was 
cured at temperature 80ºC for 8 h and 140ºC for 8 h. 
The final product (Figure 7b)  achieved sufficient 
strength and final dimension was achieved after 
machining . Four-pole magnetization was done by 
pulse magnetizer-special ly designed and 
manufactured for this magnet. The magnetic property 
of the developed magnet was evaluated from 
hysteresis loop measured using vibrating sample 
magnetometer (VSM). The results of magnetization 
vs. magnetic field is shown in Figure 8. 

ID 49mm

(a)

(b)

Figure 7: bonded four-pole ring magnet

Figure 8: Hysteresis loop of the developed magnet

Features of the four pole ring magnet:

Ø
under 40 Ton compressive load. 

ØAchieving coercivity of 8.59 kOe and energy 
product (BHmax) of 8.25 MGOe.

ØGood strength in bonding and high surface finish 
after machining.      

 
Departments contributed: NNMT, CAMP, MTG, 
EDG and CoEFM Ludhiana

Achieving compact density upto 5.8 - 5.85 g/cc 
Ø

Ø

Ø
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Name and address of firms

M/s Alcalab Pvt. Ltd., Adityapur, Jamshedpur-831013

M/s Electrosteel Castings Limited, Kolkata

M/s SAIL, DSP, Durgapur

M/s Electronics Regional Test laboratory (East), Kolkata-700091

M/s Maithan Ceramic Limited, Dhanbad-828202

M/s Calcutta Metal testing Laboratory, Howrah-711113

M/s Central Institute of Mining & Fuel Research, Dhanbad-826015 

M/s DSTPS, DVC, Andal

M/s Indian Oil Corporation Ltd., Begusarai-851114

M/s Electrometer Corporation, Kolkata-700014

M/s Heavy Engineering Corporation Limited, Ranchi-834004

M/s CSIR-CMERI-CoFEM, Ludhiana-141006

M/s MSME Testing Centre, Kolkata-700108

M/s Toshniwal Enterprises Corp. Pvt. Ltd

M/s Pragati Cement (I) Pvt. Ltd. , Purulia- 723101

micrographs and fractographs are another two areas 
where this group is actively involved. The major 
activities of the Precision Engineering and Metrology 
group, undertaken in 2016-17, are listed below.

1.  In the calibration and inspection field, 213 calibration 
works have been performed and the following new 
clients have been introduced to CSIR-CMERI.

2.  A national level training program was successfully 
organized by the PE & M group in CMERI during 9-

th 11 November, 2016. This training programme was 
based on Dimensional Metrology, Pressure Metrology, 

The Precision Engineering and Metrology (PE & M) 
group of CSIR-CMERI has the capability and 
considerable experience in the field of high accuracy 
measurements, in-service calibration of precision 
gauges and instruments, research on vision based 
surface inspection, micro electric discharge 
machining (EDM) and on skill development for 
SMEs. This group is also involved in shimmy 
analysis of nose landing gear system of light combat 
aircraft -Tejas, which has a great impact in the 
strategic sector. Apart from these, research on the 
development of high-accuracy three-dimensional 
translational stage and automatic characterization of 

PRECISION ENGINEERING AND METROLOGY GROUP
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16

17

18

19

20

21

22

23

24

M/s Durgapur Chemicals Limited, Durgapur-713215

M/s GE Power India Ltd. Durgapur-713206

M/s Sr.Quality Assurance Estt (ARMTS), Ministry of Defense, Kolkata 

M/s R S Safety and calibration Consultancy, Jamshedpur

M/s Adityapur Autocluster, Jamshedpur

M/s TATA Metaliks Limited.

M/s Project & Devlopment India Ltd, Dhanbad

M/s Mackeil Ispat Forging Ltd, Durgapur.

M/s Kalyanpur Cements, Bihar-821303

Mass, Density & Volume Measurement. Around 15 
participants from various industries attended the 
programme and very good feedback was received at 
its completion.

3.  This group is also involved in shimmy analysis of 
nose landing gear system of light combat aircraft -

Tejas, which has a great impact in the strategic sector. 
Analysis of torsional, lateral and rolling stiffness 
components are evaluated from CAD model of nose 
landing gear using FE analysis. These values are 
ultimately utilized to find the range of critical 
velocities at the time of taxiing of light combat 
aircraft -Tejas.
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Initiation of Diving Operation Maneuvering on the 
Sea Water Surface 

Video of fish collected by 
AUV 

Retrieval of AUV500 CSIR-CMERI AUV500 Sea Trial Team

Team at work on RV 
Sindhu Sadhna 

Launching from RV Sindhu Sadhna

Autonomous Underwater Vehicle (AUV-
500)

For the first time in India, researchers of CSIR-
Central Mechanical Engineering Research Institute 
(CMERI), Durgapur - a premier R&D institute for 
mechanical engineering under the aegis of the 
Council of Scientific and Industrial Research (CSIR) 
- has indigenously designed, developed and 
conducted successful sea trial of an Autonomous 
Underwater Vehicle (AUV) capable of working up-to 
a depth of 500 m at sea. 

AUV-500 is an autonomous (and untethered) system 
as it has its own actuation, control, power system and 
decision making capability. The underwater robotic 
vehicle is around 3.7 m long, effective diameter 

ROBOTICS AND AUTOMATION GROUP

around 0.5 m and mass of the system is around 400 kg 
in air. The system has a positive buoyancy of around 5 
-7 kg, when underwater. AUV-500 is actuated by 
three thrusters and actuation fins (also known as 
control surfaces) to control the surge, sway, heave, 
pitch and yaw. Wireless communication with AUV-
500 is achieved through RF, when the vehicle is on the 
surface, and through the acoustic channel (with help 
of an Ultra Sort Base Line system), when the AUV is 
underwater. AUV-500 is equipped with a number of 
navigational sensors (Inertial Navigation System 
(INS), Doppler Velocity Log (DVL), Depth Sensor, 
Altimeter and Acoustic Positioning System etc.) to 
get its positional information. The vehicle carries a 
variety of pay load sensors (like, camera, lamp, 
conductivity, temperature and dissolved oxygen 
sensors) which are useful in several applications and 
sea-parameters monitoring.
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The sea trials with AUV-500 were conducted around 
90 nautical miles off Goa coast from the Research 
Vessel (RV) Sindhu Sadhna, a ship owned by CSIR- 
National Institute of Oceanography (NIO), Goa, 

th thduring 4  March 2017 to 12  March 2017 in a phase-
wise manner. The activities of a complete AUV 
mission, starting from its launching, surface/subsea 
mission as well as retrieval operation were remotely 
monitored from a control station residing on the deck 
of RV Sindhu Sadhna. The AUV-500 had achieved 
the landmark depth of 286.14 m on 11.03.2017 at 09 
hrs 24 mins 29 secs while executing all its required 
functionalities during one of its phase-wise (17 m, 55 
m, ….., 286.14 m) subsea missions. AUV-500 
collected useful information like conductivity, 
temperature and dissolved oxygen content at various 
depth levels and captured video/photographs during 
its various surface/subsea missions. Glimpses of the 
sea trial snapshots are provided below.

AUV-500 can be utilized for inspection work, 
environmental data collection, underwater 
videography/photography, bathymetry/sea-bed 

17m depth qualification 
with hovering

286.14 m depth 
qualification on
11.03.17 at 09:24:29 hrs 

Glimpses of Results:

Information collected by AUV-500 during the mission

mapping and monitoring of sea-parameters like 
conductivity, temperature, dissolved oxygen (DO), 
sound velocity etc. This kind of development might 
be useful for Indian Navy, ONGC, DRDO, and Dam 
Inspection Authority etc. and the multi-disciplinary 
knowledge acquired from this development would 
also be utilized for several prospective applications. 
The salient achievements and results are enumerated 
below:

lDepth Qualification for 286.14 m with the 
required functionalities
lSurface operations
lSatisfactory profiling of sound velocity, salinity 
& temperature at different depths
lCapturing underwater video / images using on-
board camera
lAcoustic communication & vehicle tracking 
capability during dive for safe operation
lEndurance in extremely rough sea environment 
(recorded sea-states 4-5)

Salient Achievements:
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AUV 500 monitoring, tracking and communication

The project is sponsored by Council of Scientific and 
Industrial Research (CSIR). The team gratefully 

acknowledges the contribution of all the members who 
were directly and indirectly involved in ESC-0113 project.
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Figure 1. Mapped Model of underground vault

Design, Development, Integration and 
Implementation of High Power Wireless 
Control Interface and Camera for Mobile 
Robotic System

This project deals with the design and development of 
a high power robust wireless communication system 
for interfacing a mobile robotic system with the 
surface control station. The mobile robotic system is 
primarily deployed for the visual inspection of tanks 
in an enclosed radioactive environment, more 
precisely in an underground Vault. Figure1 depicts an 
artist's view of the tanks filled with radioactive 
material and preserved in an underground chamber. 
The size of the underground chamber is 60m X 9m X 
6m. Also, the site is inaccessible to human operators 
and since environment is radioactive, permanent 
installation of any equipment, which needs 
maintenance, is not advisable. Besides, there is no 
arrangement of power supply, no scope to lighten the 
chamber or camera placement on the working site, as 
permanent installations are not allowed in a 
radioactive environment. It is to be noted that earlier 
CSIR-CMERI has developed a mobile robotic 
vehicle which carries a camera and necessary light for 
inspection of the radioactive tanks inside the 
chamber. The mobile robot would be periodically 
deployed and the inspection would be on an ad hoc 
basis.

The main objective of this project work is to design and 
develop a wireless communication system to interface 
the mobile robot and the surface control station. One 
primary goal is operate the mobile robot via tele-

command and receive video from the on-board 
camera at the surface control station. In general 
development of a wireless communication system 
requires rigorous experimentation with the setup. 
However, a major challenge of the project is the fact 
that it is not feasible to replicate the chamber 
environment at a remote place and hence all the 
experimentation was to carried inside the vault. The 
other challenge was to minimize the number of 
antennas inside the vault, while ensuring the coverage 
of the entire vault for reliable communication or data 
transmission. Keeping in mind the various hurdles / 
complexities of RF communication through existing 
non-structured environment at the vault, solution of 
the proposed wireless communication system evolved 
through number of stages which include - feasibility 
study through preliminary tests, development of 
preliminary design (based on preliminary tests), 
identification of antenna material to withstand 
radioactive environment, ad hoc onsite installation 
and rigorous experimentation, minimization of the 
number antennas and finally validation after 
permanent installation and testing inside the vault. 

To realize the project, first a preliminary design was 
formulated based on the indoor wireless communication 
principles which were later validated by experimental 
observations.

Based on the proposed observations, a preliminary 
design was envisaged as shown in Figure 2; necessary 
components and devices are identified and installed. 
Next, laptop based testing was carried out. It was 
observed that the video transmission was seamless 
during the entire experimentation period. Finally, for 
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analyzing the performance of the system, repeated 
experimentation was carried out with a mobile robotic 
vehicle with an onboard wireless client adapter and a 
manipulator with a camera mounted at the end-
effector. Tests were also carried out with multiple 
antennae ON / OFF configurations. Based on the 

the analysis of the results from experimentation, it was 
concluded that the installed communication system 
was robust to manoeuvre mobile robot inside the vault 
with three on-board cameras. The final design was 
validated with rigorous experimentation and the 
project was delivered to IGCAR, Kalpakkam.

Figure 2: Proposed Design Layout: Antennal Positions in the Underground Vault
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Superior products in modern technology of micro and 
nano systems can be realized by better understanding 
of friction, wear and lubrication. Research on 
frictional interactions at miniature scale is becoming 
increasingly important in several areas like 
mechanics, electronics, sensors, chemistry and life 
sciences. The research focus remains on product and 
technology development that would improve the 
quality of life of Indian population along with 
understanding of a range of phenomena associated 
with Tribology and Surface Engineering. The 
research projects in this group are led by eight 
scientists and assisted by a technical officer and a few 
technical assistants.

Surface engineering is an interdisciplinary subject in 
materials science that deals with the surface of solid 
matter. It is being used in the automotive, aerospace, 
missile, electronic, biomedical, textile, petrochemical, 
chemical, moulds and dies, machine tools, and 
construction industries. Engineered surfaces can be 
used to develop a wide range of functional properties, 
including physical, chemical, electrical, electronic, 
magnetic, mechanical, wear, and corrosion properties 
at the required substrate surfaces. Almost all types of 
materials, including metals, polymers, ceramics, 
composites, biomaterials and nanomaterials can be 
coated on similar or dissimilar materials.

Thrust research areas of the group include 
"magnetic, foil and pneumatic bearings; thrust pad 
bearings; micro / nano scale manufacturing 
systems; theoretical analysis; nano-lubricants & 
composite coatings; large scale graphene oxide 
production; graphene based lubricants; graphene 
based energy storage devices; synthesis of new 
molecules for materialistic applications". These 
research activities are augmented by the state of art 
and well equipped experimental facilities, mostly 
designed and developed by CSIR-CMERI.

  

One of the thrust research areas of SE&T is to develop 
bearings which reduce friction in machine elements; 
particularly macro/micro machine components 
where the ratio of area to volume is high. These are 
non contact type of bearings which form the focus 
area of research. In this category of bearings, 
magnetic and foil bearings are the more important 

Bearings (Foil & Magnetic):

Figure 1: Electro-dynamic Bearing (Source:Wikipedia)

Foil bearing for high speed applications is another 
area where this group has carried out successful 
development work. A Foil bearing designed and 
developed at CSIR-CMERI is depicted in Figure 2 
where solid inner face of the air bearing is embedded 
with metal foils which provides a cushioning effect to 
the rotor and increases its stability by allowing the 
bearing to operate at higher eccentricity ratio. A set up 
has been made to test the foil bearing and it was 
noticed that the bearing could run at a speed of 30,000 
rpm. The potential utility of this bearing is in the 
turbomachinery area like air cycle machine used in 
environmental control system in aircraft, cryogenic 
turbo compressor, gas turbine engines etc. With the 
gained expertise on foil journal bearings, steps are 
being made to design and develop a thrust bearing of 
such kind.

SURFACE ENGINEERING & TRIBOLOGY GROUP

ones. With the support of XII five year plan, extensive 
research was carried out towards the development of 
magnetic and foil bearings. Comprehensive 
knowledge on such bearings was obtained with 
theoretical and experimental studies.

In magnetic bearings, one new type of passive 
magnetic bearing, called electro-dynamic bearing has 
been introduced. In this kind of bearing, once the 
electrically conducting rotor rotates in a magnetic 
field created by the stator passive magnets, eddy 
current is induced in the rotating conductor. This 
induced current produces a magnetic field opposite to 
the existing magnetic field and generates a repulsive 
force among these existing and generated magnetic 
fields as shown in Figure 1. One of the main 
advantages of this bearing is frictionless operation 
without using complex control algorithms used in 
active magnetic bearings.
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Figure 3: EHD Inkjet Printing system

Figure 4: Printed droplets on PET substrate
Average dot diameter < 100  µm

Micro / Nano scale manufacturing systems:

The ability to fabricate patterns or structures at 
micro/nano scale has the potential to enable new class 
of electronics, diagnostic devices and bio-sensors. A 
variety of devices can be realized if the system is 
capable of using polymers, non-polymers, DNA, 
proteins and other functional materials to fabricate 
the features at miniature scale. Electrohydrodynamic 
(EHD) ink jet printing system, which possesses this 
ability, was developed at SE&T lab and is shown in 
Figure 3.

Major components of an EHD-inkjet printing system 
consist of a liquid supply system capable of 
discharging inks at desired flow rates to the tip of a 
conducting nozzle. A high voltage amplifier is used to 
apply voltages across the conducting nozzle and the 
substrate. A positioning system accurately positions 
the substrate relative to the needle for controlled 
droplet deposition. The liquid jets are drawn and the 
droplets are formed under the influence of the 

Figure 2: Foil Bearing

external applied electric field between the nozzle and 
substrate. A notable advantage is the ability to fabricate 
features at nanometre range using needles of relatively 
higher diameters. Extensive experiments were 
performed under several operating conditions to 
fabricate the droplets at nanometer scale. Features 
(droplets) with an average diameter of <100 µm can be 
fabricated using a needle diameter of 0.8 mm. One such 
kind of printed patterns of PDOTSS ink on a 
Polyethylene terephthalate (PET) substrate is presented 
in Figure 4.



89

Figure 5: MMD system developed at CSIR-CMERI

Multi-Material Deposition (MMD) 
System:

The Multi-Material Deposition System is a novel 
manufacturing technology aimed for fabrication of 
near-net-shape functional metal parts directly from 
CAD model by laser cladding layer by layer as well as 
repairment of damaged parts. The importance of the 
project lies in Rapid Prototyping and Metal Additive 
Manufacturing (AM) industry. Figure 5 shows the 
developed system.

There are several challenging areas in this project. 
Five major sub-systems - five axis motion system, 
powder feeder system, laser system, feedback sensor 
and master control - are to be integrated for 
satisfactory operation of the MMD system. The 
challenging area in the control of the MMD system 
lies in the closed loop control for the melt pool 
temperature, powder flow rate and layer deposition 
height. Adaptive process control system is required 
for the maintenance of surface finish, product quality 
etc. of the deposited contour. A summary of the key 
achievements is as follows. The conversion of CAD 
sliced CNC program to the macro program of the PLC 
for direct motion planning of CAD profile to be 
deposited is completed. The offline as well as online 
motion trajectory for the deposition of part was 
viewed in the 3D graphs in LABVIEW. Dynamic 
modeling and study of the complete MMD system as 
a single plant (or lumped process) was carried out. 
The Laser based height sensor was used in a 
standalone mode to measure the height of deposited 
clad. Some part fabrications were done completely 
based on standard parameter selection.

Graphene-Based Rechargeable Energy 
Storage Micro Device:

Ongoing research on energy storage materials has 
shown that graphene based energy storage devices 
can provide portable energy sources and advanced 
energy storage solutions for application in renewable 
energy, electric vehicles, smart grids, biomass, urban 
lifestyle devices and consumer care industries. These 
are unique for their ability to combine the energy 
storage properties of batteries with the power 

discharge characteristics of capacitors. One such 
energy storage device is depicted in Figure 6.

The advantages of graphene-based power electronics 
systems as compared with the battery-based devices 
are light weight, flexible mechanical structure, 
reduced size, high cycle life and low cost. In this 
project a power electronics charger-cum-inverter unit 
is developed to demonstrate the charging/discharging 
characteristics of the developed coin cell graphene 
supercapacitor. A microcontroller (Microchip's 
dsPIC) based embedded control platform (control 
card) along with optocoupler based gate driver board 
and signal conditioning circuitry have been 
developed.

   
     
Several theoretical analyses are being carried out in 
this research laboratory using commercial software 
like ANSYS-FLUENT, ABAQUS etc. These analyses 
are used to validate the experimental findings. A few 
among them are: 

Theoretical Analysis:
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Figure 6: Graphene based energy storage device

Simulation of two-phase flow (for ink-jet 
printing):

A CFD (Computational Fluid Dynamics) simulation 
has been carried out to study the behaviour of droplets 
under various operating conditions. From CFD 
simulation of two phase flow, one can investigate 
motion of the interface between the liquid phase and 
gas phase, pinch-off of a droplet, formation of 

Figure 7: Simulation of bubble/droplet through jet

satellites, the effect of nozzle geometry on ink ejection 
size and motion etc. One such simulation carried in 
FLUENT is depicted in Figure 7.

Further detailed study from the simulation can 
discover/verify different regimes of bubble formation 
depending upon the size and charge and time 
evolution of a droplet under moderate and strong 
electric fields. Such studies can investigate those 
features which experiments can not reveal. 
Researchers have determined the distribution of the 
electric field on the meniscus that forms at the tip of 
the nozzle and different modes of pulsation as a 
function of time. 

Welding is one of the major manufacturing operations 
carried out to join materials of either similar or 
dissimilar type. A side effect accompanying the 
welding operation is the generation of residual 
stresses, which are in general known to affect the 
fatigue life of the components. An attempt has been 
made to simulate the welding process using double 
ellipsoidal heat source (DEHS) model in the ANSYS 
environment. Since the heat generated by material 
plastic deformation is orders of magnitude less than 
the heat generated by moving heat source, sequential 
thermal and mechanical analyses have been carried 
out to realize the residual stresseses. The temperature 
profile and corresponding residual stress profile are 
presented below.

Welding Simulation:
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Nano-lubricant:

Over the last year, the main research focus was to 
develop functionalized particle lubricants for dry and 
lubricated contacts and friction and wear resistant Ni 
composite coatings. In the field of applied tribology, 
the necessity of reducing friction and wear and 
lubrication of any mechanical system is for efficient 
energy conservation. A strong attempt has been made 
over the years to provide enough lubrication to keep 
the contacting surfaces well separated from each 
other. The most effective way to reduce friction and 
wear is to separate the two sliding surfaces by means 
of a lubricating film (third body), such as a film of 
solid lubricant, oil, grease, or a coating. The use of 
traditional chemical additives for lubrication in the 
mechanical systems creates many problems of 
toxicity and pollution. Moreover, the slow 
degradation of the additives hinder the tribological 
properties. Solid lubricants are used when liquid 
lubricants do not meet the advanced requirements of 
modern technology mostly in the boundary 

Figure 8: Thermo - Mechanical Simulation; 
Temperature profile left and stresses right

lubrication regime. These are very useful 
applications needed to meet critical operating 
conditions such as pressure and temperature, for 
which fluid lubricants are ineffective or undesirable.

for the 

Functionalized graphitic nanoparticles were prepared 
as the load bearing candidates for efficient lubrication 
of dry and oil/water lubricated mechanical contact. 
The functionalized graphitic particles were analyzed 
by UV-Vis, FTIR, Raman spectroscopy, XRD, DSC, 
SEM and TEM for their structural and physico-
chemical evaluation and successful functionalization 
of graphite particles was confirmed. The frictional 
characteristics of the particle suspensions in oil/water 
medium were investigated and compared with the 
frictional behaviour of the particles in dry condition. 
The experimental data indicate that functionalized 
nanoparticles may be made useful by suitable 
functionalization as per the tribological demands.

Figure 9: Functionalized Nanolubricant

Figure10: FE-SEM images of [a] Ni & [b] 
Ni-GO composite coating

Composite Coatings:

Coatings and thin films are applied to structural bulk 
materials in order to improve the desired properties of 
the surface, such as wear resistance, friction, 
corrosion resistance and others, yet keeping the bulk 
properties of the material unchanged. Pulsed 
electrodeposition (PED) is a reliable concept for 
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deposition of cost-efficient, versatile, and reliable 
large-scale industrial production of high aspect 
materials. Electroless Ni coatings have also been 
extensively applied in numerous fields because of 
their excellent quality, uniform deposition, excellent 
wear and corrosion resistance, good weldability, and 
electrical conductivity. Electroless nickel plating 
improves corrosion resistance, increases the surface 
hardness of the material, provides a uniform and 
dense coating, and, in many cases, maintains the same 
surface finish the material had before plating. Low 
friction nanostructured coatings consisting of a hard 
transition metal carbide or nitride in combination 
with a solid lubricant, such as diamond-like carbon 
(DLC), MoS , WS  and others combine high hardness 2 2

with low friction. They are applied in a variety of 
bearings and sliding parts operating without liquid 
lubricants, which is an important advantage 
particularly in a hostile environment, and when the 
movable parts have to stop and go very frequently.

Figure 11: AFM topography image of  Ni-GO 
composite coating

Nickel-Graphene oxide (GO) composite coatings 
were successfully prepared on the steel substrate by 
the PED method. The morphology, compositional, 
and tribological properties were investigated. FE-
SEM and AFM microscopic studies show the 
presence of GO particles intercalated in the Ni matrix 
in the composite coating. XRD, EDS, water contact 
angle and Raman spectra also corroborated the above 

finding. The tribological studies show that the trapped 
GO positively affected the friction and wear 
properties of the coating. Compared to the pristine Ni 
coating, the insertion of GO into Ni matrix reduced 
the coefficient of friction and wear depth of the 
coating substantially.

 

Since the discovery of Graphene, most research is 
being conducted on its production. Researchers are 
exploring various ways for its production in a large 
scale to make it suitable for the industrial usage and 
energy storage applications. It has gained 
considerable attention in the scientific community 
because of its unique properties like high strength, 
high thermal conductivity and many desirable 
properties. Extensive work is being carried out at 
CSIR-CMERI to produce the graphene oxide on large 
scale basis. This opens a window for using graphene 
oxide in several applications like high energy density 
supercapacitor for energy storage applications, 
graphene lubricants, sensors, graphene/polymer 
composites and surface coating of steel using 
graphene. One of the notable achievements is the 
development of rechargeable super capacitor 
prototype using graphene. The prototype developed 
is depicted in Figure 12 and the same was 
demonstrated at IISF, New Delhi. This graphene 
based supercapacitor has energy density of 113 Wh 
kg-1 and retention in specific capacitance is >80% 
after 10,000 charge-discharge cycles.

Figure 13 presents another notable achievement 
which is the development of flexible graphene 
electrode. Capacitive performance such as specific 
capacitance and charging-discharging efficiency 
remain unchanged even after 100 times of bending 
the electrode.

Apart from this, the group is exploring extensively 
several other possible applications where the use of 
graphene oxide can significantly enhance the 
performance of systems. Two such application areas 
are the use of graphene based aqueous lubricants in 
manufacturing industries and use of surface modified 
graphene for coating applications. The group also 
focuses on the areas of surface modification of 
reduced graphene oxide, bio-reduction of graphene 
oxide, one-step electrochemical exfoliation of 
graphite to functionalized graphene sheets and 
graphene/metal oxide composite supercapacitor.

Graphene oxide:
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Figure 12: Supercapacitor Prototype developed at CSIR-CMERI

 Figure 13: (a) Variation of specific capacitance with current density and (b) Ragone plot for SAC-RGO@Ni//
TRGO, (c) digital photograph, and (d) CV curves of RGO/MnO //TRGO at normal and bending conditions.2
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Synthesizing new molecules - materialistic 
applications:

This group is also actively engaged in the field of 
chemistry for mankind. Several small and polymeric 
molecules have been synthesized for multiple 
applications. A few among them are mentioned 
below.

To fight against the dental fluorosis, emphasis has 
been given towards detection of fluoride like 
biologically relevant anion from human body fluid. In 
this regard, a series of molecule has been prepared 
with precise tuning in side arm of the organic 
chemosensor.  The newly developed sensor molecule 
could detect salivary fluoride level with distinct 
colorimetric changes, i.e. the diagnosis of dental 
fluorosis could be performed. In addition the sensor 
could detect intracellular fluoride level from human 
HeLa cell by fluorescence turn on phenomena, i.e.; 
the diagnosis of non skeletal fluorosis could be 
executed by this technique. This patented technology 
was transferred to a small scale industry unit in 
presence of Dr. Harsh Vardhan, Honourable minister 
at Ministry of Science and Technology (India) and 
Ministry of Earth Sciences and Vice President, CSIR 
in November, 2016 during CSIR Platinum Jubilee 
techno fest. 

Sensor Based application:

Figure 14: Fluoride detection kit

The developed sensor kit shown in Figure 14 has 
already been deployed for common people in several 
fluorosis affected areas. Several NGOs from northern 
and southern India (Naandiwater, Hyderabad) have 
shown their interest to deploy the kit in their working 
area for quick prediction of dental fluorosis. 

Corrosion of metallic surfaces is a global issue 
concerning its adverse affect on major industrial 
plants, infrastructure, automobile body panels and so 
on. Worldwide, all industries are facing problems 
related to corrosion. One of the largest expenditures 
concerned industries have to bear is the maintenance 
of the metallic materials from adverse corrosive 
attack. Along with the detrimental effect of 
atmospheric corrosion, in several industries, acid 
solutions are widely used for de-scaling, acid 
pickling, cleaning of boilers, ore processing, oil well 
acidizing, removing mills and rusts from steel 
surfaces. During these processes acid solutions 
cleanse the metallic surfaces, but unexpectedly 
corrode the exposed surfaces of metal. The aim of our 
research is to develop environmental-friendly, easy to 
synthesize, reliable and cost-effective functional 
organic molecules having significant corrosion 
inhibition properties.

In order to protect the metallic surfaces from the 

Corrosion Engineering:
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adverse environmental effects, various types of 
chromates and bisphenol based coating materials are 
widely used. Nevertheless, these coating materials 
leach out to environment and adversely affect the living 
beings. In this perspective, environmental friendly 
coating material development is an active area of 
research. In order to develop environment friendly 
surface coating materials we have focused our attention 
towards the azomethine based epoxy resin, isocynate 
free polyurethane coating and most importantly 
naturally abundant vegetable oils as coating materials.

From the last decade, amount of generated waste is 
increasing very significantly and spreading its 
adverse effect on environment and human health. 
Improper waste management makes the situation 

Waste Management:

more critical. In this respect, an eco-friendly and 
efficient technology is a bare minimum necessity. In 
this regard, utilization of plasma arc technology in 
safe waste disposal is a very efficient and 
environment friendly approach. This technology is 
capable of reducing the volume of waste around 99% 
and producing less toxic residues within the standard 
values of central pollution control boards. A mini 
plant with a capacity of 15kg/hr has been developed 
by CSIR-CMERI where three plasma torches are 
placed in a plasma reactor to crack the waste and 
convert it into gas which passes through a closed 
system containing a catalytic converter, redox 
reactor, scrubber and condenser to minimize the 
toxins present in the gas. Finally, the gas is burnt in a 
secondary incinerator and led out through a chimney 
which conforms to the standard mentioned in Bio-
Medical Waste Management Rules, 2016.
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SURFACE & FIELD ROBOTICS

Development of Terrain Adaptive Mobile 
Robot (TAMR) technology

Recently, two major tasks have been carried out 
leading to successful operation of this robotic system- 
(1) analysis of the system in ADAMS for climbing up 
an inclined plane and (2) development of an 
uninterrupted smart power scheme and its evaluation 
using a fuel based generator.

   

Analysis plays a major role towards successful 
development of any prototype. After the finalization 
of the concept model of the Terrain Adaptive Mobile 
Robot (TAMR), two different analyses have been 
carried out to evaluate the approximate performance 
of the system-(a) dynamics analysis (b) stability 
analysis based on the Centre of Gravity (CG) shifting 
while riding on an inclined plane. The dynamic 
analysis was carried out with a model of the TAMR 
created using the software Solidworks. After setting 
up the simulation environment, the system is made to 
traverse over a bump of height 60mm. As a result, the 
central marker experienced a deformation of a 
magnitude of 55mm. The stability analysis was 
performed based on the shifting of the CG of the 
complete system and the area of the footprints created 
by the tracks on the ground. For safe and efficient 
climbing the CG should be within the footprint area 
created by the tracks. The different views of the 
system (side and rear view) with the exact locations of 
different components of  TAMR is shown in Figure 1.

1.  Analysis of the system

Figure 1: Different views of TAMR (a) Side View (b) Rear View

(a) (b)

Table –  I: Different components, their 
quantity, dimension and weight

Sl.  Item Qty. 
(Nos.) 

Dimension 
(mm) 

Weight 
(Kg) 

1.  Li-Ion 
battery  

04 270×100×180 (H)  
 

4 

2.  Portable 
Generator  

01 300×650×500 (H) 
 

35 

3.  Base Frame 01 640×650×500 (H) 21 

4.  Driving 
motor with  
gearhead  

02 210×50 (Dia.) 
 

2.6 

The major components of TAMR along with their 
dimensions and weights are presented below in the 
table. Other items are contributing less by weight with 
reference to the batteries, portable generator, motor-
gearhead systems etc. and hence have been added up 
with the base frame for the analysis. 

2.  Uninterrupted smart power scheme

The uninterrupted smart power scheme/ module uses 
two Li-Ion batteries (24 VDC, 20 AH) and a 2 KW 
petrol driven generator for continuous operation as 
shown in Figure 2(a). Two identical battery banks of 
24V (22-29V) capacity are connected to the system 
through individual connection points for each bank. A 
220v AC alternator driven by a gasoline IC Engine is 
connected to the system with automatic interface card 
for self-start of the engine for charging the battery 
according to voltage level of each battery bank. The 
lower cut off voltage to start the generator is 22V and 
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the upper cut off voltage to stop the generator is 29V. 
A comparator and logic interface card is used to detect 
the voltage level of each battery and a switching 
circuit is connected to interchange the battery bank to 
provide uninterrupted power. The experimental set-
up for the system has been shown in Figure 2(b) with 
all the components. 

(a) (b)

Figure 2: Uninterrupted smart power scheme for continuous power supply to a mobile robot using two Li-Ion batteries 
and a fuel driven generator- (a) block diagram of the scheme, (b) experimental set-up for the developed hardware 

Development of Aerial Robot (AR) 
technology for high fidelity detection and 
target tracking

The team aims at developing outdoor mobile robots 
of long endurance and incorporate an aerial robot on 
the mobile robot vehicle to enhance mobile robot 
capability even for remote areas. Decentralized 
cooperation and coordination mechanism ensures 

Captured Image Contrast Enhanced Image

Figure 3: Thermal video capturing with contrast enhancement for high fidelity detection: High resolution infrared 
images are captured using FLIR's Photon infrared imaging camera

efficient exploration and avoidance of spatial 
conflicts. The Rotary Wing Aerial Robot (RWAR) 
system operates on dual mode control. The manual 
control is achieved by using a 10 channel trans-
receiver wireless radio operating at 72 MHz or 2.4 
GHz. Four channels of this system are used for 
controlling aileron, elevator, rudder and throttle/pitch 

and three are used as aileron, elevator and rudder gyro 
sensitivity channels. Present work is focused on 
decentralized cooperation between a Terrain Aided 
Mobile Robot (TAMR) and a RWAR through 
information sharing under the same network to 
generate composite information to be used by the 
central command station. The area which cannot be 
covered by the TAMR (such as stiff slope, high rise 
building) on the ground, can be explored by RWAR. 
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(f )(e)(d)

(c )(a) (b)

Video transmission is an essential feature for 
cooperative navigation. RWAR is typically limited in 
its accuracy of localization of targets on the ground. 
On the other hand, TAMR can be deployed to 
accurately locate ground targets. Figure 3 shows 
captured image sent from RWAR to TAMR.

Development of all-terrain planetary rover 
technology for Omni directional exploration

Mobile robots have found wide applications mainly 
for surveillance, exploration and inspection. CMERI 
has developed a number of mobile robots for outdoor 
and all-terrain robots starting from ATR (All Terrain 
Robot), ATR2, SR (Subterranean Robot) to different 

Figure 4: Rover prototype 

Figure 5: Schematic diagram of various wall climbing robots with different rotational and translational mechanisms 
considered for design and analysis

versions of MR (Mobile Robot).  The team  aims at 
developing outdoor mobiles for longer endurance to 
enhance mobile robot capability even for remote areas. In 
respect of the Indian moon mission, it is necessary that 
India should possess the rover technology for planetary 
exploration. Currently this technology has to be imported 
and often obsolete/back dated technology is sold. 
CMERI, with its past knowledge and experience, has 
taken up the challenge to develop such rover technology 
for planetary explorations.

A six wheeled prototype has been developed wherein 
each individual wheel is driven by a separate motor. It 
has the ability to override obstacles. All the wheels are 
fixed to the MS frame through a shock absorbing 
component. A top plate is mounted on the frame so 
that all the payload including electronic and electrical 
components can be mounted. Figure 4 shows the 
rover prototype. Each wheel has the ability to collapse 
and the system becomes more compact while 
deployment. The mechanism is equipped with 
sensors, batteries, motor controllers etc. to keep the 
system operational for long endurance.

Over the years CMERI has built up an expertise in 
mobile robotics. It has developed various types of 
robots such as ATR (Tracked Wheel), SR-1 (Tracked 
Wheel), SR-2 (Wheel), ATR-2 (Tracked Wheel), 

Development of service robot technology 
for building and other structures
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OMR 1.1 (Tracked Wheel), OMR-1.2 (Wheel), 
OMR-1.3 (Wheel), OMR-2 (Wheel). All the 
developed robots can negotiate rough horizontal 
terrains, but a wall climbing robot was never 
attempted before. Presently we are working on 
building a wall climbing robot for the inspection of 
faults in buildings and other structures. Different 
types of technologies have been used by researchers 
to adhere to a vertical wall. In the present project 
pneumatic suction have been considered for fixing 
the robot onto the vertical wall. Alternative concept 
models have been generated for the locomotion 
mechanism. Among them a mechanism has been 
chosen that is simple and suits the purpose of the 
project. 

Some conceptual schematic diagrams are presented 
in Figure 5 to show the construction of the proposed 
vertical wall climber. The diagrams describe different 
types of locomotion techniques which can be used in 

(a) (b)

Figure 6: 3D CAD model of the prototypes based on concept (d) and (f)

(a) (b)
Figure 7: Prototype WCR-I

the wall climbing robot. All are based on pneumatic 
suction for adhering to the wall.

(d) and (f) in figure 5 were the chosen concepts to be 
developed into prototypes. These concepts were 
further modified to suit the functionality and 
manufacturability. (d) offers straight line leg 
movement of the prototype whereas (f) offers circular 
leg movement of the prototype

The concept (d) was developed into the 3D CAD 
model as shown in figure (6a). The other concept was 
developed into the 3D CAD model as shown in figure 
(6b). The first prototype is named as WCR-I and the 
second one is named as WCR-II.

Figure 7 (a) and (b) shows gradual development and 
integration of the various components into the WCR-I 
platform. The mechanical fabrication of WCR-I has 
been completed. Now various control components 
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Technical Specification of WCR -I: 

Dimension 350  ́250  ́45 mm 

Weight  4 Kg (approx.) 

Power 24 VDC Li-Ion/Li Po battery 

Drive Electrical and Pneumatic 

Processor Microcontroller 

Sensors Inclinometer, tactile sensor, camera

Comm. IEEE 802.11 a/b/c/g/n 

Special Features  Straight line leg movement 

Figure 8: Testing of the prototype WCR-I

are being added up during testing. The final technical 
specification of the robot is as follows:

Figure 8 demonstrates the testing phase of the WCR-
I. The robot has been adhered to a plastered and 
painted brick wall with all the suction cups switched 
on. The robot, as shown in the photos, is given a static 

Figure 9: Prototype WCR-II

(a) (b)

Technical Specification of WCR -II:  

Dimension 350 X 250 X 150 mm  

Weight >15 Kg (approx.)  

Power 24 VDC Li-Ion/Li Po battery  

Drive Electrical and Pneumatic 

Processor Microcontroller  

Sensors Inclinometer, tactile sensor, camera  

Comm. IEEE 802.11 a/b/c/g/n 

Special Features Circular leg movement 

payload of  2 kg. The mechanical fabrication of WCR-
II is also completed. Component level fabrication is 
over. The assembly of the components is almost 
complete. Till the recent assembly the robot weighed 4 
Kg (approx). some of the components and partially 
assembled WCR-II is shown in figure 9.

Intelligent and Powered Wheel Chair

It is a differentially driven model where two of the 
central wheels are used for power and rear wheels have 
active suspension mounted casters. The design has 
capability to turn full 360 degrees in any narrow 
corridor. It can also go up slant pavements, maintaining 
stability. It offers high degree of maneuverability to 
navigate smoothly on ups and downs. Its light weight 
components (main body and seating) decrease the 
overall weight without compromising on safety.
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Figure 10: Low cost powered wheel chair

Socio-economic Impact: The market value of the 
Powered Wheel Chair is ranging between Rs. 90,000/- 
to Rs. 3,00,000/- as per the online brochures. The 
envisaged cost of the developed technology/product is 
approximately Rs 35,000/- to 40,000/-. Simultaneously 
the system has immense societal value for the physically 
challenged people, old age population for mobility and 
rehabilitation purpose. 

Specifications: 
Weight capacity: Up to 150 kg
Maximum Speed:   Up to 7 mph  
Ground Clearance:  More than 3”  
Turning Radius:  2 feet  
Overall L X W:  42” x 26”  

Drive train:  
2-P.M.D.C. Hub Motor, 
Mid-wheel drive 

Braking system:  
Intelligent braking
(electronic,  regenerative
disc brakes)  

Battery:  12 volt * 2, Sealed lead acid  
Mid Wheel:  300 mm (O.D.)  
Caster Wheel:  150 mm x 25 mm  
Battery Charger:  Inbuilt  

l
l
l
l
l
l
l
l

Differentially steered, six wheel configuration 
Fully electronic soft touch control
Joystick based command 
Infrared based safety warning
On board charging facility
Modular construction
Active suspension on rear wheels
Collapsible and foldable foot rest

lInterchangeable seating
Longer endurance (8-10 hrs for intermittent 
running) 

l

Micro Robot Technology for Handling, 
Grasping, Manipulating the Miniature 
Objects

The micro robot technology has been realized through 
reliable, fast, accurate smart material based sensors and 
actuators. These kinds of sensors and actuators make 
the systems more versatile, flexible and robust towards 
small and medium sized batches for robotic micro 
assembly. These actuators are capable of performing 
the functional task in automation such as grasping, 
micro manipulation etc. For achieving these tasks, the 
micro manipulator is an essential tool in an industrial 
level for developing automation. The automation is to 
assist human operator in picking-up microscopically 
small components, holding them and placing them in 
the right position. Currently the research team is 
focusing towards new designs of micro gripping 
system with an integrated micro manipulator which 
offers flexibility in handling of light weight object and 
its manipulation in large work space. 

1. Development of Multi Micro Manipulation 
4System (M S) for Handling Miniature Parts

The objective of this project is to design and develop a 
4multi-mobile-micro-manipulation system (M S) for 

4handling miniature parts. In order to design the M S 
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4Figure 11 : Multi Micro Manipulation System (M S)

PrototypeCAD model

Mobile Micro Manipulation Systems  

2. Development of Wireless Mobile Micro 
3Manipulation System (WM S) for Robotic 

Assembly

The objective of this project is to design and develop 
wireless mobile micro manipulation system for handling 
of light object and performing robotic assembly. In order 
to execute the robotic micro assembly in a large 
workspace, a novel multi DOF based MMS along with 
piezoelectric actuator based micro gripper is designed as 
shown in Figure 12. This system consists of a mobile 
wheels based chassis, articulated robotic arm, link arm 
along with a wrist and three piezoelectric actuator 
fingers based micro gripper. This manipulation system 
can handle the different size and shape of the objects like 
circular, triangular etc. with size of diameter 20-22 mm 
in the weight range of 100-3250 mg. 

for robotic micro assembly, four mobile MMS are 
placed on a single work bench as shown in Figure 11. 
Each MMS are placed on specific rails which are 
positioned at an equal distance and perpendicular to 
each other. These rails are constructed for providing 
the lateral motion of the MMS towards picking and 
placing of the object from one hole position to 
another. Each MMS has 3 DOFs for attempting the 
pick and place and peg-in-hole assembly in 3-
dimesional space. These MMS can perform the 
operations of robotic assembly in sequential or 
random manner through automatic or joystick 
controls. Each MMS consists of a mobile mechanism, 
shaft mechanism, lead screw mechanism and a micro 
gripper. A camera is mounted at the top of work bench 
through a support frame, which is used for visualizing 
the robotic assembly operations in the computer.

Object

Chassis 

Wheel

Link
arm 

Piezoelectric
gripper  

Wrist
arm 

Articulated Arm 

Camera

CAD model

Mobile unit

Manipulation unit

Object

Micro gripper Control unit

Prototype

3
Figure 12 : Wireless Mobile Micro Manipulation System (WM S)
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Design and Development of Roof Top 
Biogas Plant based on Solid State 
Fermentation using Kitchen Waste

Biogas production involves break down of organic 
material or waste in an air-tight tank into gas and 
slurry with the help of microbes. The gas generated 
during this process is mainly methane with some 
carbon dioxide and it can be used as fuel for cooking 
or generating electricity; while the solid residue can 
be used as organic compost. A substantial portion of 
our food waste is biodegradable (38-40%) which is 
used to generate methane. Manure obtained from 
such waste has high nitrogen, phosphorous and 
potassium content. The biogas plant using kitchen 
waste will serve purpose of environment friendly 
disposal of waste, generation of fairly good amount of 
fuel gas for cooking and high quality manure. One kg 
of kitchen waste in 24 hours can produce the same 
amount of biogas as 40 kg of cow dung in 40 days. 
That means more than 400 times efficiency can be 
achieved by using kitchen waste as compared to cow 
dung. For reducing the volume of digester and the 
obnoxious smell due to water usage, solid state 
fermentation is adopted. Optimization of the amount 
of water for the production of biogas after different 
pre-treatments (Chemical and Biological) has been 
done in laboratory scale. The easily available and cost 
effective best pre-treatment has also been identified. 
Conceptual design of low cost and light weight biogas 
plant has been done and one prototype has been 
fabricated; modifications are being done. Suitable 
microbes have been identified as inoculums. Biogas used for cooking 

Production of Biodiesel from Tung Seeds 
in North East India

Aleutites fordii, commonly referred to as Tung 
usually bears fruit within 2 - 4 years and reaches 
maximum productivity at around 10 - 12 years of age. 
The productivity of Tung oil mainly varies from 300 - 
450 kg/ha. The oil content of fruit ranges from 14 - 
20%, in the kernel 53 - 60% and the in seed 30 - 40%. 
Tung oil has been used in different industrial 
applications such as ceramic, paint, paper and cloth 
production. However, recently Tung oil has been 
identified as a promising non-edible source of 
biodiesel production. In north eastern part of India 
sufficient quantity of Tung seed is available; which 

CENTRE OF EXCELLENCE FOR FARM MACHINERY, LUDHIANA.

Kitchen waste

First prototype
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can be utilized to produce biodiesel (calorific value of 
9500 - 10500 k Cal/ kg). This biodiesel can be used to 
run engines, diesel gensets locally. Fatty acid profile 
of Tung oil was assessed using Gas Chromatography. 
Different process parameters like molar ratio, catalyst 
concentration and reaction time are being optimized 
for production of best quality biodiesel from Tung oil 
followed by characterization of fuel properties. After 
optimizing the parameters, Tung biodiesel will be 
produced in CMERI-developed semi-continuous 
biodiesel plant.

Production of Briquettes from Agricultural 
Residues, its Process Optimization and 
Quality Analysis

In India large quantity of agricultural wastes like rice 
husk, coffee husk, coir pith, jute sticks, sugarcane 
bagasse, wheat straw and cotton stalks are produced. 
A large portion of the crop residues are left unutilized 
and burnt in the field. Apart from this, disposal and 
transportation are associated with agro waste 
residues. According to the annual report of (2013-
2014) Punjab, the agriculture based state of India 
produces 165.91 lakh ton of wheat and every ton 
produces 1.4 to 1.5 MT of straw. So biomass 
gasification or densification offers a better option for 
utilization of those agro wastes. This project on 
briquetting indicates the scope of using various feed-
stocks like agricultural residues (paddy, wheat straw), 
leaves, grass, saw dust, sugarcane bagasse, rice husk 
etc. for producing briquettes.The briquetting 
technology has been optimized with different binders 
like paper pulp, cow dung, starch etc.  Optimization 
of the briquetting process for multi feed-stock has 
been carried out and the results were very 
encouraging to further develop an appropriate 
technology in the form of a complete system. The 
briquettes produced through optimized process have 
been found to be having calorific value as high as 
6000 kcal/kg, fast ignition and prolonged burning 
time of 95 minutes, low ash content and fixed carbon 
(5% each), lesser chloride (0.02%) and sulphur 
content (0.3%). Complete briquetting system 

Tung seeds

Lab scale experimentation

CMERI developed biodiesel plant
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comprises a biomass shredding unit, a binder soaking-
cum-pulverizing unit, a biomass-binder mixer, a 
conveyor, a hydraulically operated briquetting 
machine, and a roller conveyor for final delivery of 
briquettes. Advantages of the technology are: 

lUse of multi-feed stock
lBriquette sizing as per requirement

lUse of locally available waste material as binder 
l5000 briquettes per day (8h)
lBriquette density as per requirement
lOptimized shape of briquette for better 

burning providing passage for free oxygen flow
lSame machine can be used for production of  

briquettes for domestic as well as industrial 
purpose

Model view of Biomass Briquetting Machine

Prototype
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Erudite Lectures By Eminent Faculty & Scientists

Sl. Name Topic Date Programme 

1 Shri Arun Kumar Rath,  

CEO, SAIL- Durgapur Steel 

Plant 

Foundation Day Lecture 

October 01, 

2016 

74th CSIR 

Foundation 

Day 

Celebration

2 Prof. Nalinaksh S. Vyas,  

IIT Kanpur and Chairman, 

Technology Mission for Indian 

Railways 

3 Dr. Barbara Casentini &  

Dr. Andrea Gianico,  

Scientists, Water Research 

Institute, Rome 

Improved Safe 

Management of Arsenic 

rich-waste Generated from 

Arsenic Removal Plant 

November 

18, 2016 
Invited lecture 

4 Prof. Devdas Shetty,  

University of Columbia, 

Washington 

Emerging Trends in 

Mechatronic System 

Design 

December 

20, 2016 
Invited lecture 

5 Prof. (Dr.) Subroto Mukherjee,

Associate Dean and Head 

FCIPT Division, Institute for 

Plasma Research, Gandhinagar 

Environment Friendly 

Plasma Applications 

February 

22, 2017 
Invited lecture 

6 Dr. Girish Sahni ,  

DG, CSIR & Secretary DSIR  

CSIR-CMERI Foundation 

Day Lecture 

February 

26, 2017 

CSIR-CMERI 

Diamond 

Jubilee 

Foundation 

Day 

Celebration 

7 Prof. Ajoy Kumar Ray,  

Director, Indian Institute of 

Engineering Science and 

Technology (IIEST), Shibpur 

8 Prof. (Dr.) Sreebrata Goswami,

Senior Professor & Head Dept. 

of Inorganic Chemistry,  

Indian Association for the 

Cultivation of Science 

C-N Fusion and Azo Anion 

Stabilized  Radical 

Complexes Development 

March 02, 

2017 
Invited lecture 

9 Prof. Amitabha Ghosh,  

Platinum Jubilee Senior 

Scientist, National Academy of 

Sciences, India and Honorary 

Distinguished Professor, IIEST, 

Shibpur, Howrah. 

Revisiting Newton's Laws: 

Possible Modification and 

Amazing Consequences 

March 29, 

2017 
Invited lecture 

10 Prof. Asok Kumar Mallik ,  

INSA Senior Scientist and 

Honorary Distinguished 

Professor, IIEST, Shibpur, 

Howrah. 

Magical Mathematics of 

Ramanujan 
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Outside Training Schedule Attended by CSIR-CMERI Personnel  

HRDC Ghaziabad Training Programme  

Sl. Participants Training Programme On Duration Held at 

1. Mr. Sanjib Kumar Dey ,  

Senior Technical Officer 

Training course on “Magnetic 

Particle Testing  Level-II” 

May 23-26,  

2016 

INDT, 

Kolkata 

2. Mr. Sanjib Kumar Dey ,  

Senior Technical Officer  

Mr. Jiten Mandal,  

Technical Assistant 

Training course on “Liquid 

Penetrant Testing Level-II” 

May 27-29, 

2016 

INDT, 

Kolkata 

3. Mr. Tarak Nath Chell , 

Senior Project Fellow 

Short-Term Course on “Emerging 

Trends and Challenges of Modern 

Power System” 

July 05-09, 

2016 

NIT, 

Durgapur 

4. Mr. Sanjib Kumar Dey ,  

Senior Technical Officer,  

Mr. Jiten Mandal, 

Technical Assistants &  

Mr. Bimal Hansda, 

Technical Assistants  

Training course on “Radiographic 

Testing Level II” 

August 22-

28, 2016   

INDT, 

Kolkata 

5. Dr. Bikram Basak ,  

SERB-National Post 

Doctoral Fellow 

Short-Term Course on “Recent 

Trends in Industrial 

Biotechnology (RTIB 2016)” 

November 

14-18, 2016 

NIT, 

Durgapur 
 

Sl.  Participants Training Programme On Duration 

1. Mr. Partha Das,  

Scientist 

Workshop on “Design and Analysis of 

Experiments” 

January 18-20, 2017 

2. Mr. Vibin V.,  

Scientist 

Induction Training Programme for newly 

recruited scientist 

February 06-15, 2017 
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In-House Training Programmes / Workshops Organized for CSIR-CMERI 

Personnel 

Sl. Training Programme On Name of the Faculty Date Participants 

1. Training Programme on 

“Intellectual Property Rights – 

Patent, Design, Copyright and 

Trademark” 

Mr. Chetan Kumar,  

Chief Scientist, Innovation 

Protection Unit, CSIR, New 

Delhi  

Dr. D. P. Bhatt ,  

Chief Scientist & Head IPR 

Management Group, CSIR-

NPL, New Delhi  

Mr. R.P. Yadav,   

Patent Attorney, New Delhi  

Dr. Gourav Krishnan , 

Senior Scientist, Innovation 

Protection Unit, CSIR, New 

Delhi  

January 19 - 

20, 2017 

77 

2. A workshop on Project 

Memorandum of 

Understanding (MOUs) and 

Litigation Management 

(handling of court cases)  

Mr. J.K. Unnikrishnan,  

Legal Advisor, CSIR 

January 12, 

2017 

Staff 

members, 

Officers and 

Scientists of 

the Institute 

3. Training on Altair Hypermesh 

Software  

Mr. Anant Krishan 

Designtech System Pvt.Ltd.

 

February 10, 

2017 

08 

4. Training programme on 

CATIA 

Md Ali  

CSM Software  

 

February 27 

– March 03, 

2017 

20 

5. Training program on Altium 

PCB Design Software 

Mr. N. Srikanth  

Altium Designer - 

Authorised Trainer, 

Embedded Systems 

Solutions Pvt. Ltd., 

Bangalore  

March 21 – 

23, 2017 

17 

6. Training programme on 

SIMDESIGNER 

Mr. Lanka Vinay Rao  

CSM Software  

March 27 – 

29. 2017 

06 
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Workshops / Seminars / Conference Attended By CSIR-CMERI Personnel 

Sl. Name of the Programme Participants Date Venue 

1. Recycle 2016 National Conference on 

“Waste Management”  
2 

April 01-02, 

2016 
IIT, Guwahati  

2. Third International Conference on 

“Nanotechnology for Better Living” 
1 

May 25-29, 

2016 
NIT, Srinagar 

3. National Conference on “Nanotechnology: 

Materials and Applications (NCoN:M&A)  

2016” 

2 
June 16-17, 

2016 

Jadavpur 

University, 

Kolkata. 

4. International Workshop on “Aspects of 

Fluidized Bed Technology” 
2 

July 09-10, 

2016 
IIT, Guwahati. 

5. 19th CRSI National Symposium in 

Chemistry (CRSI NSC-19) 2 
July 14-16, 

2016 

University of 

North Bengal, 

Darjeeling 

6. National Workshop & Training 

Programme on “Investment Casting 

Process Technology (NWIC-2016)” 

15 
September 

01-02, 2016 

CSIR-CMERI, 

Durgapur 

7. National Workshop on “Machining & 

Machinability of Advanced Materials 

(NWMMAM-2016)” 

8 
September 

29-30, 2016 

CSIR-CMERI, 

Durgapur 

8. National Conference on “Recent 

Developments in Chemistry (RDC-2016)” 
4 

October 04-

06, 2016 
NIT, Durgapur 

9. 1st Regional Science & Technology 

Congress, 2016 Burdwan Division 
1 

November 

07-08, 2016 

Bankura 

Christian 

College, 

Bankura 

10. International Conference on 

“Technologically Advanced Materials & 

Asian Meeting on Ferroelectricity 

(ICTAM-AMF 10)” 

1 
November 

07-11, 2016 

University of 

Delhi, New 

Delhi 

11. IEEE International Conference on “Power 

Electronics, Drives and Energy System 

(PEDES-2016)” 

1 
December 

14-17, 2016 

Trivandrum, 

Kerala 

12. 6th International and 43rd National 

Conference on “Fluid Mechanics and Fluid 

Power” 

1 
December 

15-17, 2016 

MNNIT, 

Allahabad 

13. 31st Indian Engineering Congress 
1 

December 

15-18, 2016 
IEI, Kolkata 

14. 6th International & 27th All India 

Manufacturing Technology, Design and 

Research Conference (AIMTDR 2016) 

1 
December 

16-18, 2016 

College of 

Engineering 

Pune 

15. 61st DAE Solid State Physics Symposium 
1 

December 

26-30, 2016 

KIIT University, 

Bhubaneswar 
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Sl. Name of the Programme Participants Date Venue 

16. International Conference on “Emerging 

Technologies in Agricultural and Food 

Engineering” 

1 
December 

27-30, 2016 
IIT, Kharagpur 

17. Workshop on “Nano Fabrication 

Technologies” 
1 

December 

27-30, 2016 
IIT, Bombay 

18. Three day Workshop on “Instrumental 

Methods (WIIM-2017)” 1 
January 05-

07, 2017 

Sathyabama 

University, 

Chennai 

19. Fifth Symposium on “Advance Biological 

Inorganic Chemistry (SABIC-2017)” 1 
January 07-

11, 2017 

Salt Lake 

Stadium, 

Kolkata 

20. International Symposium on “Facets of 

Chemistry in Biology (FOCB-II, 2017)” 1 
January 12, 

2017 

St. Xavier’s 

College, 

Kolkata 

21. International Seminar on “Technology 

Transfer as a Tool to Optimize IP and 

Innovation” 
1 

January 09, 

2017 

Juniper Hall, 

India Habitat 

Center, New 

Delhi 

22. International Conference on “Advanced 

Functional Materials Processing & 

Manufacturing (NCAFMPM–2017)” 

20 
February 02-

03, 2017 

CSIR-CMERI, 

Durgapur 

23. 20th CRSI National Symposium in 

Chemistry 1 
February 02-

05, 2017 

Guwahati 

University, 

Guwahati 

24. IEEE International Conference on 

“Advanced in Mechanical, Industrial, 

Automation and Management Systems 

(AMIAMS 2017)” 

1 
February 03-

05, 2017 

MNNIT, 

Allahabad 

25. 65th Indian Foundry Congress 
1 

February 03-

05, 2017 

Eco  Park, 

Kolkata 

26. International Seminar on “Aero India 

2017” 
3 

February 12-

14, 2017 

DRDO, 

Bengaluru 

27. Two-Day Workshop on “Challenges and 

Opportunities of Underground Coal 

Gasification in India (UCG-2017)” 

1 
February 13-

14, 2017 

Vigyan Bhawan, 

New Delhi 

28. International Conference on “NexGen 

Technologies for Mining & Fuel Industries 

(NxGnMiFu-2017)” 

1 
February 15-

17, 2017 

Vigyan Bhawan, 

New Delhi 

29. 2nd National Seminar on “Nanoscience and 

Nanotechnology (NSNN-2017)” 
2 

March 17-18, 

2017 
HIT, Haldia  

30. “Recent Trends in Chemistry Research” 
1 

March 25-26, 

2017

Visva-Bharati, 

Shantinikatan
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Exhibitions Participated By CSIR-CMERI Personnel 

Sl. Name of the Programme  Date  Venue  

1. “India International Trade Fair”  November 14-27, 2016 New Delhi  

2. “TIE Global Sumit 2016” December 16-17, 2016 New Delhi  

3. “Science Congress” January 01-07, 2017  Tirupati  

4. “Destination North-East 2017” organized by 

Ministry of Development of North-Eastern 

Region (DoNER) 

March 06-08, 2017  Chandigarh  

5. Science & Technology Fair & Exhibition 

organized by Vivekananda Vijan Mission &  IEM 
March 25-27, 2017

 

Sector V, Salt 

Lake, Kolkata, 

Conferences / Seminar / Outreach Programme / Sensitization Programme / 

Training Programme / Exhibition Organized by CSIR-CMERI  

Sl. Name of the programme Date 

1. Awareness Programme on RTI & Grievance redressal 

Mechanism, Biometric Attendance System (AEBAS) and 

CCS Conduct Rule 

May 05, 2017 

2. Implementation of ERP Applications May 24-27, 2016 

3. PRISM Sensitization Programme June 03, 2016 

4. Training Programme on “Boiler Tube Failure and Remedies” July 14-15, 2016 

5. National Workshop on Investment Casting Process 

Technology (NWIC- 2016) 

September  01-02, 2016  

6. National Workshop on Machining & Machinability of 

Advanced Materials (NWMMAM- 2016) 
September  29-30, 2016  

7. Industrial Conclave Programme September  30, 2016  

8. Three-day High end Training Program on Dimensional 

Metrology, Pressure Metrology, Mass, Density & Volume 

Measurement 

November 09-11, 2016  

9. Public Outreach Programme "IISF - 2016" November 10-11, 2016 

10. ROBO-EXPO - 2016 December 21, 2016 

11. International Conference on “Advanced Functional Materials 

Processing & Manufacturing (NCAFMPM–2017)” 

February 02-03, 2017 

12. Orientation Programme for Trainee IAS Officers February 07, 2017 

13. Hindi Seminar on "Make in India" February 26-27, 2017 

14. Seminar on National Science day "Science and Technology 

for specialy able persons" 

February 28, 2017 

15. World Down Syndrome Day Awareness Programme  March 21, 2017 

16. Innovators Meet 2017 March 23-24, 2017 
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Higher Qualification Attained 

Sl. Awardees Qualification 

1. Dr. Kalyan Kumar Mistry 

Senior Scientist 

Ph.D. from Indian Institute of Engineering Science and 

Technology, Shibpur  

Development of Screen-Printed electrode based 

Immunosensor for detection of Antigen  

2. Dr. Palash Kumar Maji  

Principal Scientist 

Ph.D. from Indian Institute of Engineering Science and 

Technology, Shibpur  

Design and development of different types of Femoral 

Stems for reducing Stress Shielding Effect 

3. Dr. Binod Kumar Saha 

Senior Scientist 

Ph.D. from Jadavpur University 

Using CFD as a design tool for pneumatic valves 

4. Dr. Anupam Sinha 

Principal Scientist 

Ph.D. from Jadavpur University 

Analysis of fluid flow and heat transfer in the 

representative modules of heat exchangers 

5. Shri Adwaita Maiti 

Technical Officer  

M.Tech from National Institute of Technology, Durgapur  

Metatlurgical & Materials Engineering (Specialization: 

Materials Engineering)  

6. Shri Biplab Swarnakar 

Technical Officer  

M.Tech from National Institute of Technology, Durgapur  

Design & Production Engineering (Department of 

Mechanical Engineering) 

7. Shri Y.S. Pujar  

Senior Technical Officer 

AMIE degree in Mechanical Engineering from Institute of 

Engineers (India) 

Awards and Accomplishments  

l

lecture on Estimation and application of measurement uncertainty in testing and calibration in the 
Seminar on Uncertainty in Measurement at Kolkata on May 26, 2016. The seminar was organized by 
Indian Chamber of Commerce in which other renowned dignitaries like Dr. V.N. Ojha, Chief Scientist of 
NPL; Mr. Abhijit Das, Technical Operation Manager, NABLNew Delhi, Dr. Prasun Das, Head, SQC & 
OR unit, ISI-Kolkata, Mr. C.K.Biswas, CEO,NBQP, Quality Council of India, also spoke. The seminar 
was attended by thirty participants from various industries including the Berger Paints, Hindalco, MSK 
Testing & Inspection, Omega Consultant Services, etc. Dr Sen covered the sub-themes like importance of 
Quality Standard ISO/IEC175025 and Mutual Recognization Arrangements, uncertainty evaluation 
methodology in measurements in the fields of mechanical calibration & testing, electro-technical 
calibration and thermal calibration. The event afforded an excellent forum for publicizing CSIR-
CMERI's total scope of NABL Accreditation, which might serve to attract more industries and agencies 
for utilizing the calibration and inspection services offered by the Institute.

lMr. C.D. Balaji, Distinguished Scientist, Programme Director (CA) and Director, Aeronautical 
Development Agency, Ministry of Defence, Government of India has lauded the contribution of CSIR-
CMERI in the development of complex technologies having globally competitive specifications for 
the Tejas Aircraft.

Dr. Ranjan Sen, Chief Scientist & Head Precision Engineering & Metrology, delivered a technical 
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l

for the achievement of implementing the Official Language in the Institute.

lMr. Soumen Mandal delivered an invited talk at NSHM College Durgapur on "Intelligent 
manufacturing: Advancements and Challenges" in National Seminar on Recent Trends in computing held 

thon 17  April 2016.

lMr. Soumen Mandal delivered an invited talk at Jadavpur University, Kolkata on "Graphite clay 
composites and their breakthrough applications" in International Seminar on Recent Trends in 

thcomposite materials held on 18  August 2016 sponsored under TEQUIP-II program

lDr. Ranjan Sen, Chief Scientist delivered an invited talk on Challenges of Micro-Metrology for 
Micro-Machining during the National Seminar on Micromachining held at the MCKV Institute of 
Engineering, Liluah, Howrah organised under the aegis of the TEQIP-II during 13-15 September, 2016.

lDr. Ravi Kant Jain, Principal Scientist was awarded the M.P. Bawa National Award for the year 
2016 by the Institution of Engineers (India), Udaipur Local Centre in recognition of his outstanding 
contribution and technological advancement in the field of mechanical engineering.

lDr. Ranjan Sen, Chief Scientist has been invited by the Union Public Service Commission, 
Government of India, New Delhi to serve as a Member of the recruitment board for selection against the 
post of Training Officer (Principal of Teaching).

lAn invited talk on Plasticwaste plasma gasification and syngas generation ws delivered by Dr. 
thBiswajit Ruj, Senor Principal Scientist on 12  December 2016 at Jadavpur University in the National 

Seminar on "Advances in Chemical Sciences and Technology". 

lThe paper entitled Effect of Pouring Temperature on cooling Slope of Semi-solid Al-Si-Mg Alloy 
authored by Prosenjit Das, Sudip Kumar Samanta, Himadri Chattopadhyay & Pradip Dutta 
received 2016 Excellent Article Award of the Acta Mettallurgica Sinica (English Letters).

lDr. Debashis Ghosh, Principal Scientist has been awarded the Dr. M. Visvesvaraya Award 2016 by 
the Institute of Engineers.

lMr. Ravi Kumar Arun has been selected for the 'Best Paper Award' for his paper entitled `Micro 
fuel cell' presented at the International Conference on Sustainable Development for Energy and 
Environment (ICSDEE-2017).

lDr. Pranab Samanta, Scientist has been awarded the 'Raman Research Fellowship' for the year 
2016-2017 to carry out research on 'Investigation of Thermo-elastic Instabilities in the Foil Bearings' 
under Professor Michael M. Khonsari, Louisiana State University, USA.

lDr. Naresh Chandra Murmu received the 2015 VASVIK Award in the category of Mechanical & 
Structural Science & Technology. 

lShri Rabisankar Mondal, Technical Assistant, Precision Engineering Group, stood first in the 
CSIR-CMERI Diamond Jubilee Logo Competition.

lA paper entitled 'One pot synthesis of Cu O-RGO composite using Mango bark extract for 2

supercapacitor application' by Dr. Tapas Kuila and Shri J. Sharath has received the Best Paper Award 
in the 'International Conference on Nano for Energy and Water (NEW)-2017' & 'Indo-French Workshop 
on Water Networking' held at the University of Petroleum and Energy Studies, Dehradun, India during 
February 22-24, 2017.

Director, CSIR-CMERI, Durgapur was awarded the Presidential Shield by the TOLIC, Durgapur 
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l

Development of an Indigenous Mobile Inspection Unit (MBIU) from Honorable Minister of "Science 
&Technology and Earth sciences" Dr.Harshvardhan in presence of DG CSIR, New Delhi on March 24, 
2017. Cdr V. R. Dahake, Ex-Chief Scientist; Ashwani Kumar Kushwaha, Senior Principal Scientist; 
Rajesh Kumar Chak, Ex-Principal Scientist; Jagroop Singh, Technical Officer (2) and Prabhu Dutt, 
Technical Officer was the team member.

lDr. Krishnendu Kundu, Principal Scientist received SESR Bio Scientist Award 2016.

lMs. Madhuka Roy, Senior Research Fellow received SESR Young Investigator Award 2016.

lDr. Krishnendu Kundu, Principal Scientist delivered Guest Lecture at "National Workshop on 
Bio-fuel and Bio-energy in Food Processing Industries: Opportunities and Constraints" held at G B Pant 
University of agriculture and Technology on February 8, 2017.

lDr. Krishnendu Kundu, Principal Scientist delivered invited lecture at Graphic Era Hill University, 
Bhimtal, Uttarakhand on May 2016 and February 2017.

Team CMERI has bagged the 'NRDC Innovation Award of the Year 2014' for "Design and 

Foreign Deputation of CSIR-CMERI Personnel 

Sl. Name Deputation to Duration 

1. Dr. Tapas Kuila,  

DST Inspire Faculty Fellow 

Visit to the Department of BIN 

Convergence Technology of Chonbuk 

National University, South Korea 

01/05/2016 to 

30/06/2016 

2.  Dr. P. K. Chatterjee,  

Chief Scientist &  

Dr. Amit Ganguly,  

Principal Scientist 

Visit to the Loughborough University, 

Lelcestershire, UK under Indo UK 

Collaborative Research Project funded 

jointly by British Council UK and the 

DST Govt. of India under the UKIERI 

18/06/2016 to 

29/06/2016 

3.  Dr. Biswajit Ruj,  

Senior Principal Scientist 

Visit to CNR, Italy under the CSIR -

NCR Bilateral Exchange Programme 

(2016-18)  

14/12/2016 to 

22/12/2016 
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New Industries added to the CSIR-CMERI

a. R&D Projects 

Sl. Name of the Industries 

01 Durgapur Municipal Corporation, City Centre, Durgapur,  West Bengal  

02 
Maharajah Alak Narayan Society of Arts & Science (MANSAS), Fort, Vizianagaram,  

Andhra Pradesh  

03 B.N. Das Private Limited, 15, Palace Road, Bangaluru 

04 Taldangra Panchayat Samity, Government of West Bengal, Taldangra, Bankura  

Technologies  Transfer by CSIR-CMERI

Sl. Technology Transferred to 

1. Two models of Solar Arti fact M/s Lords Bluetech Co. Pvt. Ltd., Kolkata  

2. Rotating Solar Power Tree 

M/s Mineworth Engineering Products Pvt. Ltd., Kolkata 

M/s PRASUR Electricals & Engineering Co., Port Blair, 

Andaman 

M/s Creative Smart Innovations, Kalyani, Nadia  

M/s KSR Industrial Development (OPC) Private Limited, 

38A, Mangaldeep Society, Vadodara, Gujrat  

M/s Green Enviro Consultancy Pvt. Ltd. B-16, GT Karnal 

Road, Industrial Area, Delhi 

3. 
Metal Detector using Magnetic 

Field Splitting 

M/s Durga Solar Enterprise, P.O.Barabagan, Suri, 

Birbhum, West Bengal 

4. 
Plastic Waste Gasification 

Process 
M/s Positronics India, Kolkata  

5. 
Plasma Disposal of Plastic Waste 

& Generation of Syngas 

M/s Pressels Private Limited, B13, Industrial Estate, 

Madhupatna, Cuttack  

6. Jal Kavach 
M/s KSR Industrial Development (OPC) Private Limited, 

38A, Mangaldeep Society, Vadodara, Gujrat  

7. Salivary Fluoride Detection Kit M/s Joint Enterprise Engineering Company, Durgapur 

8. Small Tractor ‘KrishiShakti’ 
M/s Singha Components (P) Ltd., 28/B, G.T.Road, 

Uttarpara 

9. Improved Iron Removal Plant M/s Joint Enterprise Engineering Company, Durgapur  

MoU Signed by CSIR-CMERI

Sl. Subject Other Party Signed on 

1. 

Development of Solar ON grid 
inverters with or without storage 

(Hybrid Solar Inverter) 

M/s. Micromax Energy Limited 
21/14, Naraina Industiral Area, 

Phase-2, New Delhi   

26.02.17 
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02 IOCL, Barauni Refinery, Begusarai, Bihar 

03 IOCL, Pipelines Div., HMRB Pipelines, P.O.: Rajbandh, Durgapur,  West Bengal  

04 SAIL Durgapur Steel Plant, Durgapur, West Bengal   

05 SAIL, Office of the DGM (Contracts), IISCO Steel Plant , Burnpur  

06 HECL,Heavy Machine Tools Plant,  P.O.: Dhurwa, Ranchi   

07 MSME Testing Centre, 111 & 112, B. T. Road, Kolkata    

08 
Indian Ordnance Factories, Govt. of India, Metal & Steel Factory, P.O. : Ishapure 

Nawabgung, 24-Parganas (N)   

b. Technical Services  

 

Sl.  Name of the Industries 

01  Durgapur Steel Plant, Durgapur 

02  Durgapur Thermal Power Station, DVC, DTPS, Durgapur 

03  Durgapur Steel Thermal Power Station, DVC, Andal  

04  Chandrapura Thermal Power Station, DVC,Chandrapura 

05  WBSEDCL, Kolkata 

06  NTPC- Talcher, Orrissa  

07  Adhunik Power & Natural Resources Limited, S/O Adhunik, Metaliks Limited 

08  NSPCL, Durgapur 

09  Kumar Enterprises, Darbari Sarani, Durgapur, West Bengal 

10  MTPS, Bankura 

11  ERTL (E), Kolkata 

12  Heavy Machine Tools Plant, R anchi 

13  Kalyani Engineering College, Nadia 

14  Neyveli Lignite Corporation, Bikanir, Rajasthan 

15  CESC Limited, Kolkata 

16  Eastern Coalfields Ltd., Kumardubi, West Bengal 

17  Bharat Pumps & Compressors Ltd., Uttar Pradesh 

18  IOCL, Barauni, Begusarai 

19  Ramakrisna Mission Ashrama, Sargachi, Murshidabad 

20  G.E. Power Services, Durgapur 

21  
West Bengal State Electricity Distribution Co.Ltd., Purulia Pumped Storage Project, 

Bagmundi, Purulia 

22  Precision Infratech Ltd., Suryarath Panchabati, Ahmedabad, Gujrat 

23  Shyam Ferro Alloys Ltd., Durgapur 

24  Asansol Durgapur Development Authority, Asansol  

25  NIFFT, Hatia, Ranchi 

26  Kiriburu Iron Ore Mines, Kiriburu 

27  Genus Power Infras Ltd., Rajasthan 

28  Public Health Engineering Directorate, Murshidabad  Division,Berhumpur, Murshidabad 

29  Andhra Pradesh Heavy Machinery & Engg. Ltd., Konda Pally, Andhra Pradesh 

c. Testing & Calibration 

 

Sl.  Name of the Industries 

01
 

IOCL, Haldia Refinery, P.O. : Haldia Oil Refinery,   Dist.: Purba Medinipur, West  Bengal 
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45 Khaitan Cement Pvt.Ltd., Mangalpur, Baktnagar, Asansol  

46 Electrometer Corporation, CIT Road, Kolkata, West Bengal  

10 Nutech Calibrators & Engineers, 28/6&7, Tollygunge Circular Road,  Kolkata 

11
 

Superintendence Co. of India (P) Ltd., Y-23, Block-EP, Sec-V, Salt Lake City,  Kolkata   

12 Sibali Instrument Works , A.T.Ghosh Road, P.O. : G.I.P Colony, Howrah   

13 Kalyanpur Cements Limited, P.O. : Banjari,  Dist. -  Rohtas, Bihar  

14 Durgapur Chemicals Limited, Hahnemann Sarani, Durgapur, West Bengal  

15 
Hindustan Aeronautics Limited, Barrackpore Division,  9, Topkhana Road, Barrackpore,  

Kolkata, West Bengal   

16 MeasureTechno Lab, 32A, Ganesh Ch.Avenue, Kolkata    

17 F.  Harley & Co. Pvt. Ltd., 5, Rameshwar Shaw Road, Kolkata   

18 Good Earth Enviro Care, 28, Pranabananda Road, Garia, Kolkata   

19 Ambuja Cement Limited, Vill.: Kendua, P.O.: Srimantapur, Dist.: Murshidabad   

20 Jaganaths Slip Gauge, 28, Gurupada Halder Road, Kolkata   

21 OCL India Limited, Rajgangpur, Odisha, India   

22 Premium Transmission Ltd., Falta, 24 P arganas (S) 

23 Usha Martin Ltd., Tatisilwai, Ranchi, Jharkhand   

24 Maithon Ceramic Limited, P.O. : Chirkunda, Dhanbad, Jharkhand   

25 Birla Corporation Limited, Durgapur Cement Works, Durgapur    

26 Indian Rare Earths Ltd., Orissa Sand Complex, Chatrapur, Cuttack, Orissa 

27 Nuvoco Vistas Corporation Ltd., P.O. : MTPS, DVC, Bankura 

28 Chemtek Speciality Liited, 86A, Topsia Road, Kolkata, West Bengal 

29 Dalmia Cement East Ltd., Bokaro   

30 Essar Oil Limited, E&P Div., Durgapur, West Bengal   

31 Testing Concern, Belilious Road, Howrah, West Bengal  

32 Alcalab Pvt.Ltd., P.O.: Adityapur, Jamshedpur, Jharkhand 

33 SAIL Ware House, Surya Sen Sarani, Durgapur, West Bengal   

34 
Centre for Excellence in Green Energy & Sensors Systems (CEGESS), IIEST, Shibpur, 

Howrah 

35 SAIL, Alloy Steel Plant, Durgapur, West Bengal 

36 Multitech Technolab Pvt. Ltd., Adityapur Industrial Area, Jamshedpur 

37 Pragati Cemex Pvt.Ltd., Wilcox Road, Simulia, Purulia, West Bengal  

38 K. Construction, Midnapur, West Bengal  

39 Mackeil Ispat & Forging Ltd., Durgapur, West Bengal 

40 G.E. Power India Ltd., Durgapur, West Bengal 

41 Projects & Development India Ltd., P.O. : Sindri, Dist.: Dhanbad, Jharkhand 

42 GPT Infra Projects Ltd., Salt Lake, Kolkata 

43 Tata Metaliks Limited, Khargpur, West Bengal  

44 R.S. Safety & Calibraition Consultancy, Golmari, Jamshedpur 

09 ERTL (East), Salt Lake City, Kolkata    

Sl.  Name of the Industries 
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Journal Publications: 2016

Sl. Title Authors Journal Details 

1. [Ru-III(EDTA)(H2O)](-) 

catalyzed oxidation of 

biologically important thiols 

by H2O2 

P. Sarkar, A. Saha, 

D. Chatterjee 

Journal of 

Coordination 

Chemistry 

2016, 69 (22), 

pp. 3417–3423 

 

2. [Ru-III(EDTA)(H2O)](-) 

mediated oxidation of 

cellular thiols by HSO5
- 

P. Sarkar, A. Saha, 

D. Chatterjee 

 

New Journal of 

Chemistry 

2016, 40 (11), 

pp. 9380–9384 

3. A comparative density 

functional theory and 

molecular dynamics 

simulation studies of the 

corrosion inhibitory action of 

two novel N-heterocyclic 

organic compounds along 

with a few others over steel 

surface 

Sourav Kr. Saha, 

Abhiram Hens, 

Naresh Chandra 

Murmu, Priyabrata 

Banerjee 

Journal of 

Molecular 

Liquids 

2016, 215, 

pp. 486–495 

4. A facile synthesis of 

graphene foam as electrode 

material for supercapacitor 

S. Sivaprakash, 

Prabhavathy 

Sivaprakash 

Materials 

Research Express  

2016, 3 (7), 

article no. 75020 

5. A review on low grade heat 

powered adsorption cooling 

systems for ice production 

Ramesh  P. Saha, 

Biplab Choudhury, 

Ranadip K. Das 

Renewable and 

Sustainable 

Energy Reviews 

2016, 62, 

pp. 109–120 

6. A stepper-piezo-based co-

actuation paradigm for tool 

positioning in parallel spark 
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Bengal State 

Science and 

Technology 

Congress 

November 

07-08, 

2016 

Bankura 

Christian 

College, 

Bankura 

23. Application of h-

BN/rGO superlattice 

as high energy 

supercapacitor 

electrode 

Sanjit Saha, Pranab 

Samanta, Naresh 

Chandra Murmu, 

Tapas Kuila 

International 

Conference on 

Technologically 

Advanced 

Materials & 

Asian Meeting 

on 

Ferroelectricity 

November 

07-11, 

2016 

University of 

Delhi, New 

Delhi 

 

Sl.  Title of the paper Authors Conference Date Place 
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24. Experimental studies 

on biomethanation 

process in a batch 

anaeribic digester 

using natural 

substrates 

Amit Ganguly, 

Biplab Roy, 

Richard Blanchard, 

Sharmistha Biswas, 

Pradip Kr. 

Chatterjee, 

Gopinath Halder 
25. Production of ethanol 

from waste potato 

using locally available 

biocatalyst 

Amit Ganguly, 

Esha Bala, 

Priyabrata 

Banerjee, Richard 

Blanchard, Pradip 

Kr. Chatterjee 
26. Safe disposal of 

hospital waste - a 

review 

Priyabrata 

Banerjee, Nirmal 

Paul, Amit 

Ganguly, Subrata 

Mondal, Bishnu 

Pada Mukherjee, 

Pradip Kr.  

Chatterjee 

International 

Conference on 

Solid Waste 

Management 

November 

24-26, 

2016 

Jadavpur 

University, 

Kolkata 

27. Solid waste 

management: A brief 

review 

Priyabrata 

Banerjee, Pritam 

Ghosh, Abhijit 

Hazra, Amit 

Ganguly, Naresh 

Chandra Murmu, 

Pradip Kr. 

Chatterjee 

28. Rapid Prototyping 

integrated investment 

casting: Case study 

Ved Prakash,  
A.K. Lohar 

National 

Conference on 

Emerging 

Technologies in 

Foundry & 

Forge 

Technologies 

(NCETFF-2016) 

November 

25-26, 

2016 

NIFFT, Ranchi 

29. Graphene based water 

lubricant and its 

tribological 

performance 

Nitai Chandra 

Adak, Milan Jana, 

N.C. Murmu, 

Tapas Kuila, 

Pranab Samanta 

12   Internationalth 

Oil  & Gas

Conference and 

Exhibition

(PETROTECH- 

2016)

 

December 

05-07, 

2016 

New Delhi, 

India  

Sl.  Title of the paper Authors Conference Date Place 
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30. Energy efficient 

wireless sensor 

network for vibration 

based structural health 

monitoring 

Saikat Kr. Shome, 

S. Sen, Uma Dutta 
Young Scientist 

Conclave in 

conjunction with 

"India 

International 

Science Festival 

2016" 

December 

7-11, 2016  
CSIR-NPL, 

New Delhi 

33. A modified DPWM 

scheme for capacitor 

voltage balancing in 

three level NPC 

traction inverter for 

electric vehicles 

Sarbani Mukherjee, 

Santu Kr. Giri, 

Subrata Banerjee 

IEEE 

International 

Conference on 

Power 

Electronics and 

Energy Systems 

December 

14-17, 

2016 

Hotel Uday 

Samudra, 

Kovalam, 

Kerala 

34. Production of 

bioethanol and biogas 

from mixed 

indigenous algae: A 

potential source of 

third generation  biofuel 

M. Roy, K. Kundu 

Green 

Technology for 

Health and 

Environment: 

Implementations 

and Policies

 

December 

15-16, 

2016

Bangalore

35. Microbial  pretreatment

of  biomass for enhanced 

biogas production  

A. Kaur,

K. M. RoyKundu,   

36. Flow and thermal 

characteristics of 

synthetic jet as low 

actuation frequencies 

Mohnish Kapil, 

Durbar Roy, 

Bishwajit Sharma, 

Murugan  

Thangadurai 
6th International 

& 43rd National 

Conference on 

Fluid Mechanics 

and Fluid Power

 
December 

15-17, 

1016

 

Motilal 

Neheru 

National 

Institute of 

Technology, 

Allahabad, 

U.P.

 
37. Modelling of powder 

stream dynamic using 

Lagrangian-Eulerian 

approach in direct 

metal deposition 

process 

Piyush Pant, 

Dipankar 

Chatterjee, Sudip 

Kumar Samanta, 

Aditya Kumar 

Lohar, Titas Nandi 

32. Lubricating 

perpormance of 

alkylated reduced 

graphene oxide in oil 

suspensions 

Suprakash 

Samanta, Rashmi 

Ranjan Sahoo 

National 

Tribology 

Conference 

December 

08-10, 

2016 

Department of 

Mechanical 

Engineering, 

Swantrata 

Bhawan, BHU 

31. Design and 

development of 

rectangular Grass 

Bundling Machine 

Man Singh Azad, 

Dilip Kumar 

Biswas, Santosh 

Kumar Das 

India 

International 

Science Festival 

(IISF) - Young 

Scientists' 

Conclave (YSC) 

December 

08-11, 

2016 

National 

Physical 

Laboratory, 

New Delhi 

Sl.  Title of the paper Authors Conference Date Place 
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38. Optimization of driver 

section length of an 

openended shocktube 

to generate blast  

Santanu Dey 

39. Particle image 

velocimetry study of 

insect based flapping 

wing machanism in 

Hover 

Abhishek 

Chatterjee, 

Murugan 

Thangadurai 

40. Tensile behaviour of 

Laser welded Al-Mg-

Sc-Zr in situ nano 

TiB , Reinforced 2

metal matrix 

composite 

Amit Jyoti 

Banerjee, Himadri 

Roy, Manoja 

Kumar Biswal, 

A.K. Lohar,  Himadri 

Chattopadhyaya,

Nagahanumaiah  

National 

Welding 

Seminar (NWS 

2016) 

December 

15-17, 

2016 

Science City, 

Kolkata 

41. Effect of ceria (CeO2) 

and Yttria (Y2O3) 

coating on high 

temperature corrosion 

resistance of 2.25 Cr-

1 Mo steel in SO2+O2 

atmosphere 

D. Ghosh, S. Das, 

S.K. Mitra 
31    Indianst

 Engineering 

Congress, The 

Institution of 

Engineers 

(Kolkata), 2016

 

December 

15-18, 

2016 

Hotel J.U. 

Merriot, 

Kolkata 

42. A piezoelectric 

actuator based 

compact miniature 

manipulation system 

for robotic assembly 

R.K. Jain,  

S. Majumder, 

Bhaskar Ghosh, 

Surajit Saha 

6th International 

& 27th All India 

Manufacturing 

Technology, 

Design and 

Research 

Conference 

(AIMTDR-

2016)
 

December 

16-18, 

2016 

College of 

Engineering, 

Pune, 

Maharashtra 

43. Investigation of  surface

quality of  blind micro
holes on  titanium

Ti-6Al-4V  super alloy in 
micro  EDM using

 electrodes  of different
materials  

Swapan Barman, 

Ram Prakash 

Sharma,  
Abhijit Mondal,  
Asit Baran Puri, 

Nagahanumaiah 

44. Investigation on 

machining  characteristics

in  mechanical micro 

milling of amorphous alloy 

 

Debajyoti Ray, 

A.B. Puri, 

Nagahanumaiah,  
S. Halder 

45. Rotary Tiller blade 

design using specific 

energy requirement 

Subrata Kr.  Mandal,

Basudeb 

Bhattacharyya, 

Somenath Mukherjee,  

Atanu Maity 

ETAE 2016

(Emerging 

Technologies in 

Agricultural 

December 

27-30, 

2016 

IIT, Kharagpur  

Engineering)

6th International 

& 43rd National 

Conference on 

Fluid Mechanics 

and Fluid Power

 
December 

15-17, 

1016

 

Motilal 

Neheru 

National 

Institute of 

Technology, 

Allahabad, 

U.P.
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46. Cascade voltage 

control of three phase 

four leg inuerter for 

off grid solar 

photovoltaic 

applications 

Ikkurti 

Saichaitanya, 

Khanumanth 

Prasad Ikkurti 

1st Springer 

International 

Conference on 

Emerging  Trends

and  Advances in

Electrical 

Engineering and 

Renewable  

Energy 

December 

17-18, 

2016 

Sikkim 

Manipal 

Institute of 

Technology, 

Majitar, 

Rangpo, East 

Sikkim, 

Sikkim 

47. Anti friction 

diamond -like carbon 

nano coatings for 

advanced tribilogical 

applications 

Santosh Singh, 

R.R. Sahoo 
61

st
 DAE Solid 

State Physics 

Symposium 

December 

26-30, 

2016 

KIIT 

University, 

Bhubaneswar, 

Odisha 

48. Redox switchable 

luminescent metal 

organic complexes for 

detection of explosive 

TNP 

Pritam Ghosh,  
N.C. Murmu, 

Priyabrata Banerjee 

Symposium on 

Advanced 

Biological 

Inorganic 

Chemistry 

January 07-

11, 2017  
Kolkata 

49. Use of chemosensor
for application in bio 

medical field: facets  of

synthetic chemistry in 

cell  

Pritam Ghosh, 

Priyabrata Banerjee 
Facets of 

Chemistry in 

Biology, FOCB-

II, 2017 

January 12, 

2017 
St. Xaviers 

College, 

Kolkata 

50. Micro fuel cell Ravi Kumar Arun, 

Vinay Gupta, 

Gagan kumar, 

Masoom Haider, 

Nripen Chanda 

International 

Conference on 

"Sustainable 

Development 

for Energy and 

Environment" 

January 16-

17, 2017 
CSIR-NCL, 

Pune 

51. Detection of 

Alzheimer's disease in 

brain MRI using 

fractal analysis 

Srinivasan 

Aruchamy, Partha 

bhattacharjee, 

Goutam Sanyal 

2nd International 
Conference on 

Sustainable 

Computing 

Techniques in 
Engineering 

January 27-

28, 2017 

JAIN college 

of 

Engineering, 

Belgaum 

52. Effect of wetting 

behavior of 

functionalization 

graphene oxide on 

lubrication of dry 

contact 

Suprakash 

Samanta, Rashmi 

Ranjan Sahoo 

National 

Conference on 

Advanced 

Functional 

Materials, 

Processing and 
Manufacturing 

(NCAFMPM - 
2017) 

February 

02-03, 

2017 

CSIR-CMERI, 

Durgapur 
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53. A multiphase flow 

model of  solidification

of Al-15Mg Si- 4.5Si 2

composite 

Chayan Das, 

Prosenjit Das 

National 
Conference on 
Advanced 
Functional 
Materials, 
Processing and 
Manufacturing 
(NCAFMPM - 
2017) 

February 
02-03, 
2017 

CSIR-CMERI, 
Durgapur 

54. Investigation of 

mechanical properties 

of non-covalently 

functionalized 

reduced graphene 

oxide/epoxy  

composites 

Suman Chhetri, 

Nitai Chandra 

Adak, Pranab 

Samanta, Naresh 

Chandra Murmu, 

Tapas Kuila 

55. Investigation of 

microstructure and 

mechanical properties 

of Rheocast Al -

15Mg Si2 -4.5Si 

composite 

Subrata Sarkar, 

Prosenjit Das 

56. Growth of Ni-Co-

Binary hydroxide 

reduced graphene 

oxide over nickel 

foam substrate by a 

facile successive ionic 

layer adsorption and 

reaction  (SILAR) 

method for 

supercapacitor 

applications 

Milan Jana, 

Shatarupa Chandra, 

Pranab Samanta, 

N.C. Murmu,  

Tapas Kuila 

57. Microscale centre 

crack growth studies 

in Rheocast A356 Al 

alloy using Extended 

Finite Element  method 

Prabhas Banerjee, 

Sk. Tanbir Islam, 

Santanu Das, 

Prosenjit Das 

58. N-doped nano 

graphite sheet for 

energy storage 

applications 

Sanjit Saha, Pranab 

Samanta, Naresh 

Chandra Murmu, 

Tapas Kuila 
59. One pot synthesis of 

Cu2O/RGO 

composites using 

clove extract for 

electrochemical 

sensing of hydrogen 

peroxide 

J. Sharath Kumar, 

Jolly Balel,  
Pranab Samanta, 

N.C. Murmu,  
Tapas Kuila 

Sl.  Title of the paper Authors Conference Date Place 
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60. Removal of Cu(II) 

iron from water using 

wet chemically 

synthesized hydroxy 

apatite (HAP) 

adsorbent: Study 

Md. Nadir,  

B.K. Singh,  
K. Mukherjee,  
B. Mondal,  
K. Adhikari, 

Nilrudra Mandal 

61. Studies on co-

gasification of 

biomass in a bubbling 

fluidized bed reactor 

Munna Verma, 

Chanchal Loha, 

Amar Nath Sinha, 

Pradip Kumar 

Chatterjee 
62. Study the effect of 

working electrode ink 

curing temperature 

during fabrication of 

screen-printed 

electrode based 

Tarak Nath Chell, 

Uma Datta, Kalyan 

Kumar Mistry 

63. Synthesis of TiO2-

polyaniline composite 

and case study on 
ammonia sensing at 

room temperature 

Priyanka Das,  

B. Mondal,  
A. Maikap,  

K. Mukherjee 

64. Towards the 

development of 

filtration unit for 

defluoridation of 

water 

P. Das,  K. Mukherjee, 
A.K. Batabyal,   
N. Mandal,   
P. Banerjee, 
P. Chowdhury,   
B. Mondal  

 65. Theoretical studies on 
the corrosion  inhibition
performance of 

quinazolinone and 

pyrimidinone 

molecule on mild 

steel in              medium:H2SO4  
density  functional theory

and  molecular dynamic
simulation approaches  

Sourav Kr. Saha, 

Manilal Murmu, 

N.C. Murmu, 

Priyabrata Banerjee 

20th CRSI 

National 

Symposium in 

Chemistry 

February 

02-05, 

2017 

Department of 

Chemistry, 

Gauhati 

University, 

Guwahati, 

Assam 

66. A preliminary 

numerical 

investigation of a  

Mohnish Kapil, 

Biswajit Sharma, 

Durbar Roy,  
T. Murugan  

IEEE  International February 

03-05, 

2017 

MNNIT, 

Allahabad, 

India 

National 
Conference on 
Advanced 
Functional 
Materials, 
Processing and 
Manufacturing 
(NCAFMPM - 
2017) 

February 
02-03, 
2017 

CSIR-CMERI, 
Durgapur 

Conference on 
advances in 
mechanical, 
Industrial,  

Automation and
Management 
Systems 

Sl.  Title of the paper Authors Conference Date Place 
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82. Numerical analysis to 

study hydrodynamic 

behavior of bubbling 

fluidized bed System 

Sourav Ganguly, 

Malay Kr. 

Karmakar, Pradip 

Kr. Chatterjee 

International 

Conference on 

Energy and 

Environmental 

February 

26-28, 

2017 

Mohali, India 

83. Design &  development

of  wireless sensor

network for vibration

based structural health 

monitoring 

Saikat Kr. Shome, 

Siddheswar Sen, 

Uma Datta 

th24  West  Bangal

State Science 

and Technology 

Congress, Govt.

of WB 

February 

28- March 

01, 2017 

Science City, 

Kolkata 

84. Rheological 

behaviour of 316L 

stainless steel 

feedstock for ì-MIM  

Sk. Tanbir Islam, 

Sudip Kumar 

Samanta, 

Nagahanumaiah, 

Himadri Roy, 

Aditya Kumar 

Lohar, S. Das,  

A. Bandyopadhyay 

International 

Conference on 

Emerging Trends 

in Materials and 

Manufacturing 

Engineering 

(IMME 17) 

March 10-

12, 2017 
Tiruchirapalli, 

TN, India 

IP Portfolio   

Patent Filed 

Sl. Title Inventors 

1. Salivary fluoride detection: An  indigenous

way to diagnose  human fluorosis.  

Priyabrata Banerjee, Pritam Ghosh, Naresh 

Chandra Murmu, Subhasis Biswas 

2. Four axis controller for multi-process 

micro- fabrication machine. 

Soumen Mandal,  Kalyan Chatterjee, 

Nagahanumaiah, Saurav Halder, Aniruddha Pal, 

Sucharita Saha, Nisha Burman, Aman Arora, 

Anirudh Kumar 

3 Arsenic water filtration device, method 

and nano metal-oxides coated rice husk 

char as adsorbent medium therfor 

Nripen Chanda, Nagahanumaiah, Vimlesh K. 

Sharma, Peuli Nath, Ravi Kumar Arun,  

Biswajit Ruj, Swarup R. Debbarma 

4. Development of scaled-up graphite oxide 

production technology starting from  natural

flake graphite  

Tapas Kuila , Milan Jana, Pranab Samanta,  

Naresh Chandra Murmu 

5. Zinc oxide based electrochemical test  strip 

and analogous readout meter  for the 

quantitative detection of catechol 

Abhisek Maikap, Kalisadhan Mukherjee, 

Biswanath Mondal, Nilrudra Mandal 

6. Asymmetric supercapacitor of sulfanilic  acid

azochromotrop functionalized  reduced graphene

oxide/hexagonal boron  nitride superlattice

 

Tapas Kuila, Sanjit Saha, Pranab Samanta, 

Naresh Chandra Murmu 

7. Fast charging and storage unit for bi-cycle 

lighting  

Tapas Kuila , Milan Jana, Pranab Samanta, 

Naresh Chandra Murmu, Subhasis Biswas 

Sl.  Title of the paper Authors Conference Date Place 
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Patent Filed 

Sl. Title Inventors 

8. Development of Domestic Iron Removal 

Filter (PROVISIONAL) 

Biswajit Ruj, Arup Saha, Rishaprava Chatterjee  

9. The process of making highly sensitive 

screen printed electrode for the detection 

of redox substances 

Kalyan Kumar Mistry, Abhijit Mahapatra 

10. Vanadium based Redox Fuel Cell 

(PROVISIONAL) 

Ravi Kumar Arun, Nripen Chanda, Aman 

Arora, Nagahanumaiah, Gagan Kumar, Vijay 

11. Preparation of COF@bio composite for 

spilled diesel clean up from water surface 

Priyabrata Banerjee, Pritam Ghosh, Debanjan 

Dey, Naresh Chandra Murmu 

12. Aqueous phase fluoride detection by  

suitable cost effective non corrosive 

Schiff base type chemosensor 

Priyabrata Banerjee, Pritam Ghosh, Suparna 

Paul, Asit Kumar Batabyal, Naresh Chandra 

Murmu 

Copyright Filed 

Sl. Title Inventors 

1. Drawing for development of Wireless 

Mobile Manipulation System 

Ravi Kant Jain, Somajyoti Majumder, Surjit 

Saha, Bhaskar Ghosh 

2. Wireless sensing module for vibration 

monitoring of structures. 

Uma Datta, Siddheswar Sen, Arpita Mukherjee, 

Saikat Kumar Shome, Bipul Kumar, Sushil  Murmu

 Pradyumna Kumar Sahu, Pratap  Karmakar 

3. Precision positioning system with 

constant current micro-stepping control 

Arpita Mukherjee, Uma Datta, Pratap Karmakar, 

Siddheswar Sen, Bipul Kumar, Saikat Kumar  

Shome, Sushil Murmu, Pradyumna Kumar Sahu,   

Somnath Chatterjee, Shantanu Kumar Naskar, 

Rabisankar Mandal  

4. Solar panel support arm Atanu Maity, Sankar Chel, Sabyasachi Mosan 

5. A novel approach towards water filtration 

through multistage bed in bi-axial  orientation 

Kalisadhan mukherjee, Asit Kumar batabyal, 

Biswanath mondal 

6. Active intervention robot for underground 

coal mines  

Atanu Maity, Biplob Roy 

7. Novel approach for Fe III  promoted 

fusion reaction towards application in 

dip pen nano lithography  

Priyabrata Banerjee,  Pritam Ghosh ,  Naresh 

Chandra Murmu  

8. Plasma treatment of hospital waste  Pradip Kumar Chatterjee, Priyabrata  Banerjee,

Amit Kumar Ganguly, Naresh Chandra 

Murmu, Biswajit Ruj, Subrata  Mandal 
9. Drawings for Intelligent & Powered 

Wheelchair  

Sarbari Datta, Umesh Patkar, Sandeep Jain, 

Suman Kumar Char  
10. Redox active ink molecules generation for 

dip pen nanolithography 

Priyabrata Banerjee, Sourav Kumar Saha,  

Naresh Chandra Murmu 

11. Circuit schematics and PCB layouts of 

20kw grid interactive solar inverter 

Hanumath Prasad Ikkurti, Mohd. Afroz Akhtar, 

Sumit Kumar, Md. Musraph Hussain 

,
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Copyright Filed 

Sl. Title Inventors 

13. Solar Flora Atanu Maity, Sabyasachi Mosan 

14. Owner’s Manual of Krishishakti Tractor Palash Kumar Maji, Sankar Karmakar,  

Subrata Kumar Mondal 

15. Novel self lubricating nano-composite 

(CaF2+ZTA) cutting inserts 

Nilrudra Mandal, Himadri Roy, Kalisadhan 

Mukherjee, Bipin Kumar Singh 

16. Development of Plasma Torch for solid 

waste management 

Amit Ganguly, Priyabrata Banerjee, Partha Das, 

Harish Hirani, Pradip Kumar Chatterjee 

17. An initiative in waste sludge management 

for disposed material of fluoride removal 

water filter plant 

Priyabrata Banerjee, Pritam Ghosh, Asit Kumar 

Batabyal, Harish Hirani, Naresh Chandra 

Murmu 

18. Drawings for Terrain Adaptive Mobile 

Robot 

Dip Narayan Ray, Sukanta Bhattacharjee, 

Sankar Karmakar 

19. An innovative scheme towards environment 

friendly disposal of fluoride rich alumina 

waste using low cost geomaterials 

Asit Kumar Batabyal, Priyabrata Banerjee, 

Harish Hirani 

20. Engineering drawings of E-DAK KIOSK  Rajesh Prasad Barnwal, Sabyasachi Mosan 

Design Registration Filed  

Sl. Title Inventors 

1. Pedal Assisted high power E-Rickshaw Ashok Kumar Prasad, Atanu Maity, Biplob 

Roy, Sankar Chel, Praveen Kumar 

2. Solar panel support arm Atanu Maity, Aditya Kumar Lohar, Sankar 

Chel, Sabyasachi Mosan, Tapan Ray 

3. A desktop dip pen nanolithography system Naresh Chandra Murmu, Phani Kumar 

Mallisetty, Arabinda Sarkar  

4. Solar Flora Atanu Maity, Sabyasachi Mosan 

5. Active intervention robot for underground 

coal mines 

Atanu Maity, Biplab Roy, Subrata Kumar 

Mandal, Sabyasachi Mosan, Dilip Garain 

6. Semi solid transporting pump  Prasanta Kumar Sen, Lal Gopal Das, Arun 

Baiju, Velukutty Gomathy , Pallab Chatterjee 

7. E-Dak Kiosk Rajesh P. Barnwal 

12.  Mechanical drawings & support structures 

of 20kw grid interactive solar inverter 

Md. Musraph Hussain, Mohd. Aforz Akhtar,  

Sumit Kumar, Hanumath Prasad Ikkurti 
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Dateline 

Date Events 
May 05, 2016 Awareness Programme on RTI & Grievance redressal  Mechanism,

Biometric Attendance System (AEBAS) and CCS  Conduct Rule 

May 11, 2016  DG-CSIR electronic interaction with all the scientists through 

Video Conferencing on the Technology Day  
May 16-17, 2016 Visit of Dr. Harsh Vardhan, Honorable Minister of Science and 

Technology & Earth Sciences, Government of India 

May 24-27, 2016 Training Programme on Implementation of ERP Application  
June 03, 2016 PRISM Sensitization Programme for Group II and Group III 

Technical Personnel 
June 12, 2016 CSIR-CMERI Staff Club Annual Day Celebrations  
June 13-14, 2016 52nd Research Council Meeting 

June 16, 2016 Inauguration of Local Biometric Attendance System  
June 17, 2016 32nd Management Council Meeting 
June 21, 2016 International Yoga Day Celebration  
July 14, 2016 Management Review Meeting 
August 15, 2016  Independence Day Celebration 

August 17, 2016  Launching of Post Graduate Diploma Course 
August 19, 2016  Observance of "Sadbhavana Diwas" 

September 14-21, 2016 Hindi Week 
September 30, 2016 Visit of Honorable Minister of State for Heavy Industries and 

Public Enterprises and Industrial Conclave Program 
October 01, 2016 74th CSIR Foundationday Celebration  
October 31, 2016 Rashtriya Ekta Divas 
October 31 - November 05, 2016 Vigilance Awareness Week - 2016 
November 09-11, 2016  Three-days High end Training Program on Dimensional   Metrology,

Pressure Metrology, Mass, Density & Volume  Measurement

 November 10-11, 2016  Public Outreach Programme "IISF - 2016" 
November 19-25 , 2016 Fund Raising Week for Communal Harmony Campaign  

November 25, 2016 Constitution Day Celebration  

November 28, 2016 33rd Management Council Meeting 

December 21, 2016 ROBO-EXPO - 2016 
January 18, 2017 Hindi Karyashala 
January 19-20, 2017 Training Programme on IPR – Patent, Design, Copyright and 

Trademark 
January 26, 2017 Republic Day Celebration 
January 29, 2017 Visit of Dr. Mumtaz Sanghamita, Hon'ble Member of Parliament,  

Burdwan-Durgapur lok Sabha and Inauguration of Campus wide 

Hi-speed Wi -Fi Hotspot, High Definition day-Night CCTV 

Security Surveillance System, Digital Kiosk Systems for Rural 

application, Fully Dynamic Bilingual Website 
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February 10, 2017 One day training on Altair Hypermesh Software 

February 11-12, 2017 Annual Sports 
February 26, 2017 CSIR-CMERI Diamond Jubilee Foundation Day Celebration 

February 27 - March 03, 2017 Five day training on CATIA V5 R19 software  
February 28, 2017 Observation of National Science Day - 2017 

March 17, 2017 53rd Research Council Meeting 
March 21, 2017 Observation of World Down Syndrome Day  

March 21-23, 2017 Three day training on Altium PCB Designer software 
March 23-24, 2017 Innovators Meet 

March 30, 2017 34th Management Council Meeting 

Dr. Harsh Vardhan, Hon'ble Minister for Science 
& Technology and Earth Sciences, Government of 
India and Vice President, CSIR along with Dr. 
Girish Sahni, Director General, CSIR and 
Secretary, DSIR visited CSIR-CMERI during May 
16-17, 2016. On the occasion of the visit, a number of 
programmes and demonstrations were organized at 
CSIR-CMERI. This included a meeting with local 
entrepreneurs on the proposed 'Technology 
Incubation Centre' on Friday, May 16, 2016, an 
interactive meeting with the leaders of industries in 
and around Durgapur, a live technology 
demonstration on Underwater Robotics and a number 
of technologies developed by CSIR-CMERI and 
finally an interaction of the Hon'ble Minister and the 
DG, CSIR with the staff members of CSIR-CMERI, 
Durgapur. 

During the interactive meeting with the leaders of 
industries in and around Durgapur and senior 
scientists of CSIR-CMERI on the evening of May 16, 
2016, The Hon'ble Minister expressed his desire for 
forging a close and durable relationship between 
Industries and CSIR laboratories with a view to 
provide solutions to the problems of the common 
people through simple but effective means. He 
requested the industries to come forward and acquire 
CSIR technologies since in his opinion the industries 
stand to reap immense benefits within a short span of 
time through acquisition and marketing of 
technologies developed by CSIR laboratories. The 
Hon'ble Minister asked the DG, CSIR and Director, 
CSIR-CMERI to interact regularly with industries to 
assess their needs and fast-track research activities to 
meet these needs. 

Visit of Dr. Harsh Vardhan, Hon'ble Minister of Science and Technology & Earth 
Sciences, Government of India 

On the morning of May 17, the Hon'ble Minister, 
along with the DG, CSIR and Director, CSIR-CMERI 
visited the Shallow Basin facility of the institute, 
where the Hon'ble minister inaugurated the 'Control 
Container' developed by CSIR-CMERI for lake and 
sea trials of Autonomous Underwater Vehicles. 
CSIR-CMERI scientists displayed the AUV to the 
Hon'ble Minister and also performed a live 
demonstration of a lab-scale robotic surface craft for 
unmanned shallow water hydrographic survey. The 
Scientists also conducted a bathymetric survey of the 
shallow basin using multi beam sonar. 

The displayed surface robotic craft possesses the 
capability of conducting bathymetric surveys of 
inland waterways and coastal territories of the 
country in an environment friendly manner. The 
Hon'ble Minister interacted with the scientists 
regarding possible applications and potential of the 
technology. The DG, CSIR asked the scientists to 
work on proving the ruggedness of the system, 
following which the technology should be 
demonstrated to the appropriate industries. The 
Hon'ble Minister further advised the scientists to 
interact with the Ministry of Shipping, Government 
of India for possible application of the product. 

Thereafter, the Hon'ble Minister witnessed live 
demonstration of a number of technologies developed 
by CSIR-CMERI. He took keen interest in each and 
every demonstration, patiently heard the explanations 
made by the scientists and also enquired about the 
cost and market potential of the technologies 
developed. The Hon'ble Minister advised for 
organizing an exhibition in Kolkata with all societal 
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products developed by CSIR-CMERI to capture the 
attention of media and industries.

The Hon'ble Minister praised the effort of CSIR-
CMERI in developing a plastic waste to fuel oil 
conversion system, which is expected to provide a 
solution to the social menace of plastic wastes.  
Hon'ble Minister further lauded the efforts of CSIR-
CMERI in providing technological support to North 
East India through integrated post-harvest processing 
system for agri-produce of North-East India and 
advised the scientists to develop a small but fully 
automated integrated system for deriving the final 
dried spice powder from the input raw material. DG, 
CSIR suggested that the technology be implemented 
in the state of Assam also.

The Hon'ble Minister enquired about the level of 
implementation of the Iron Removal Plant 
technology in the concerned areas. In regard to the 
Fluoride Removal Kit developed by CSIR-CMERI, 
both the Hon'ble Minister and the DG, CSIR advised 
the concerned scientist to undertake further studies on 
the assessment of water quality after filtration as a 
new adsorbent has been employed for removal of 
fluoride from water. They also stressed on quick 
deployment of the technology at the ground level. 
Hon'ble Minister further enquired about filtration of 
the arsenic detected by means of the Arsenic 
Detection Kit developed by CSIR-CMERI and 
stressed on the need of evolving an integrated system 
for arsenic detection, removal and disposal. In regard 
to the kit developed by CSIR-CMERI for early 
detection of fluorosis in humans, the Hon'ble Minister 
enquired about the status of commercialization of this 
technology since a similar technology has been 
developed some time back by CSIR-NEERI. The 

Hon'ble Minister was informed that the technology 
developed at CSIR-CMERI employs a different route 
using an alternative non-corrosive material, and that 
this new technology has brought down the cost of the 
kit substantially. Hon'ble Minister expressed his view 
that the cost benefit of the developed kit would be 
clear only after the new technology becomes 
available in the market.

Thereafter, the Hon'ble Minister was apprised about the 
life assessment studies being conducted by CSIR-
CMERI for the power, steel and other industries. The 
institute possesses the accreditation of Central Boiler 
Board in this regard, it was informed. The Hon'ble 
Minister advised the scientists to keep in close touch 
with the concerned industries and to strive for enhanced 
earning. DG, CSIR suggested a new business model, 
whereby the institute, instead of charging a fee for the 
services rendered, would ask for a fixed percentage of 
the profit earned by the customer industry.   

The Hon'ble Minister, after witnessing the demonstration 
on Low Cost Intelligent Wheel Chair, stressed on 
keeping the product cost low in order to serve a larger 
section of society. He advised the scientists to go through 
the prototype of 'Motorized Wheelchair' developed under 
an international collaborative programme of DBT and 
the USA government. The prototype was inaugurated at 
'Indian Spinal Injury Centre', New Delhi which costs 
around Rs. 45,000/-. 

Finally, the Hon'ble Minister inaugurated a Solar 
Power Tree developed by CSIR-CMERI to generate 
solar PV power with low foot print. He wished for the 
provision of two such 'power trees' for his office and 
official residence in New Delhi.

Dr. Harsh Vardhan, Hon'ble Minister along with Dr. Girish 
Sahni, Director General, CSIR and Secretary, DSIR and Prof. 
Harish Hirani, Director, CSIR-CMERI at the Industry meet 

on May 16, 2016

A view of the gathering of industry captains on May 16, 2016
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PRISM Sensitization Programme for Group II and Group III Technical Personnel 

A Sensitization Programme for popularization of 
PRISM - a flagship initiative of the Department of 
Scientific and Industrial Research (DSIR), 
Government of India for promoting innovation in 
individuals, start-ups and MSMEs - was organised at 

the M.M. Suri Hall on June 3, 2016 for the benefit of 
Group II & III Technical Personnel of the Institute. 
Dr. Ramanuj Banerjee, Scientist D, DSIR sensitized 
the participants about the different aspects of the 
scheme and the process of seeking funding support.

Dr. Harsh Vardhan interacts with scientists and innovators during the exhibition arranged on the occasion of his visit to CSIR-
CMERI, Durgapur

Dr. Harsh Vardhan, Hon'ble Minister for Science & 
Technology and Earth Sciences, Government of India and 

Vice President, CSIR was felicitated

Dr. Girish Sahni, Director General, CSIR and Secretary, DSIR 
was felicitated
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Under the flagship CSIR-800 programme, 50 
Improved Iron Removal Plants of CSIR-CMERI 
design are being installed in different villages of the 
Bankura district of West Bengal for supply of safe 
drinking water. Two such plants - one each in 

Inauguration of Iron Removal Plant

Birbarda and Paschim Ratanpur were inaugurated by 
Prof. (Dr.) Harish Hirani, Director, CSIR-CMERI on 
July 13, 2016 in presence of the villagers and the 
authorities of the local self government.

Dr. Ramanuj Banerjee, Scientist-E, DSIR deliberating on 
the PRISM Programme

Participants of the PRISM Sensitization Programme

Inauguration of Iron Removal plants at different villages in presence of local authorities and beneficiaries
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National Workshop on Investment Casting ProcessTechnology (NWIC- 2016)

Three one year full time Post Graduate Diploma 
Progammes on Advanced Manufacturing 
Technology, Robotics and Industrial Maintenance 
Engineering were formally launched on August 17, 
2016 at CSIR-CMERI in presence of representatives 
of industries and academia. These courses, being 
conducted under the aegis of the AcSIR are being 

Inauguration of Post Graduate Diploma Courses

offered to render engineering graduates industry 
ready through exposure to a balanced pedagogy 
embracing domain fundamentals and current 
theoretical and practical developments in addition to 
in-depth exposure to the engineering concepts, 
scientific principles, implementation methodology 
and hands-on experience on live projects.

CSIR-Central Mechanical Engineering Research 
Institute (CSIR-CMERI), Durgapur and Investment 
Casting Society (ICS) of India, Durgapur jointly 
organized a two day "National Workshop on 
Investment Casting Process Technology (NWIC- 
2016)" during September 01- 02, 2016, at CSIR-
CMERI, M.G. Avenue, Durgapur.

The theme of this National Workshop was to bring 
together participants from industries, R&D 
organizations and academic institutions to focus on 
future trends and challenges on near net shape 
manufacturing of engineering components through 
Investment Casting process. This workshop was 
valuable to the students, researchers/technical 
personnel of different establishments. The 
programme was designed for the benefit of students, 

Launching of the PG Diploma courses for rendering students industry-ready

Inauguration of Solar Tree

CSIR-CMERI has designed and developed a Solar 
Power Tree to harness maximum solar energy 
utilizing minimum land. On July 22, 2016 a Solar 

Tree installed at his residence was inaugurated by Dr. 
Harsh Vardhan, Union Minister for Science & 
Technology and Earth Sciences.

R&D professionals, 
entrepreneurs - those who are involved in R&D, 
business and manufacturing. 

technocrats & interested 

About 100 participants including academicians, 
researchers, students & industrialists from different 
organizations/ institutions and industries were 
present in this workshop and shared their views and 
discussed their common issues pertaining to 
productivity, quality of product as well as business in 
investment casting. Eight Technical papers related to 
this specialized topic were presented during the 
technical deliberation. The technical papers covered 
some of the recent advances in the field and 
delineated some problem areas of immediate interest 
to the industry. 
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Observance of Hindi Week

Resources & Monolithics Pvt. Ltd., Jharkhand, 
Mitutoyo South Asia Pvt. Ltd., Kolkata, Kailash 
Marketing Associates (Industrial Minerals Division), 
Maharashtra, Quantachrome India, Thane, Provision 
Info Solutions (India) Pvt. Ltd., Durgapur, Debola 
Foundry, Burdwan, RRL Steels Limited, Kolkata. All 
technical session chairs, invited speakers, authors and 
the participants are gratefully acknowledged for their 
contributions and deliberations.

The Hindi Week was launched at CSIR-CMERI 
through the observance of Hindi Day on September 14, 
2016. Like in the previous years, the opening ceremony 
attracted a large audience. Speaking on the occasion, 
Professor Harish Hirani, Director, CSIR-CMERI 
exhorted the Institute personnel - especially those 
belonging to the technical domain - to work more in 
Hindi. Sri Mukund Sahai, Controller of Administration 

Prof. G.L. Dutta addressing the participants Demonstration of Investment Casting Process Technology

informed the audience that during the last two years 
there has been a remarkable improvement in the official 
communication in Hindi. Following the formal opening 
of the Hindi Week through lectures of the dignitaries 
and the lighting of the inaugural lamp, an essay 
competition was organised for the Institute personnel 
on the current foreign policy of India. The Hindi Week 
was concluded on 21 September with due grandeur.

Prof. G.L. Dutta, Ex. Dean, IIT Kharagpur, Ex-Vice 
Chancellor, K. L. University, Guntur, A.P., 
inaugurated the conference by delivering the 
welcome address. The Chief Patron & Director, 
CSIR-CMERI Prof. Harish Hirani was present in the 
workshop and delivered the keynote address. 

The workshop was sponsored by some of the key 
industries across the country viz. Thermo Fisher 
Scientific India Pvt. Ltd., Mumbai, Industrial 

The Hindi Week was observed with enthusiasm during September 14-21, 2016
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Inauguration of NWMMAM-2016 The Guest of Honour Prof. A.K. Chattopadhyay, Professor, 
IIT Kharagpur delivering a lecture

Demonstration at laboratory Opening of the Workshop proceeding

CSIR-Central Mechanical Engineering Research 
Institute (CSIR-CMERI), Durgapur organized a two day 
"National Workshop on Machining & Machinability 
of Advanced Materials (NWMMAM- 2016)" during 
September 29-30, 2016, at CSIR-CMERI, M.G. Avenue, 
Durgapur.

National Workshop on Machining & Machinability of Advanced Materials 
(NWMMAM- 2016)

The Hindi Week was observed with enthusiasm during September 14-21, 2016

The theme of this National Workshop was to bring 
together participants from industries, R&D organizations 
and academic institutions to exchange and share their 
experiences and research results about all aspects of 
Machining and Machinability of Materials. This inter-
disciplinary forum also provided an opportunity to 
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An Industry Conclave was organised by CSIR-CMERI 
on September 30, 2016. Prospective stakeholders and 
users of technologies developed by CSIR-CMERI 
participated in the event. Shri Babul Supriyo, the 
Hon'ble Minister of State for Heavy Industries and 

Visit of  Minister of State for Heavy Industries and Public Enterprises and 
Industrial Conclave Program

Hon'ble

Public Enterprises, Government of India graced the 
occasion with his presence. The Hon'ble Minister highly 
praised the advanced facilities CSIR-CMERI had at its 
disposal and appreciated the technologies developed by 
the Institute.

Shri Babul Supriyo visiting CSIR-CMERI  and inaugurating the Advanced Surface Engineering & Tribology Laboratory on 
September 30, 2016

researchers, practitioners and academicians to interact 
with each other and discuss most recent advances, trends 
and practical challenges encountered with effective 
solutions in the field of Machining and Machinability of 
Advanced Materials.  

About 150 participants including academicians, 
researchers, students & industrialists from different 
organizations/ institutions and industries were present in 
this workshop and shared their views and discussed their 
common issues pertaining to productivity, product 
quality as well as business opportunity. It is noted that 21 
extended abstracts were received and was deliberated in 
these two days of National Workshop. The organizing 
committee is grateful to all the invited speakers, authors, 
advertisers, students and participants from industries 
who made their contributions and cooperation for 

bringing out the workshop proceeding. 

The Chief Guest Prof. A. B. Chattopadhyay, Former 
Professor, IIT Kharagpur inaugurated the workshop by 
delivering the welcome address.  The Guest of Honor 
Prof. A. K. Chattopadhyay, Professor, IIT Kharagpur, 
Chief  Patron & Director, CSIR-CMERI , Prof. Harish 
Hirani and the Chairman, Dr. B. N. Mondal were present 
in the workshop and delivered lectures. The workshop 
was sponsored by representatives from industries across 
the country viz. Bysakh & Co., Kolkata, NK 
Instruments, Kolkata, Toshvin Analytical, Kolkata, Jay 
Crucibles, Kolkata and Konark Solutions, Bangalore. 

All technical session chairs, invited speakers, authors and 
the participants are gratefully acknowledged for their 
contributions and deliberations.   
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Three-days High end Training Program on Dimensional Metrology, Pressure Metrology, 
Mass, Density & Volume Measurement

Precision Engineering and Metrology Group of 
CSIR-CMERI, Durgapur organized a three-day  
"High end Training Program on Dimensional 
Metrology, Pressure Metrology, Mass, Density & 

th thVolume Measurement", commencing from 9  to 11  
Nov. 2016. This program was supported By NABL 
and QCI, New Delhi and represented by their 
officials. This course imparted theoretical and 
practical knowledge about calibration of laboratory 

The Vigilance Awareness Week-2016 was observed in 
st ththe Institute from 31  October to 5  November, 2016.  

Inauguration was on October 31, 2016 through the 
pledge taking ceremony administered by Prof. Harish 
Hirani, Director, CSIR-CMERI. The pledge taking 
ceremony was followed by a brief delivery of the 
Director, CSIR-CMERI on Public Participation in 
Promoting Integrity and Eradicating Corruption. 
During this week CSIR-CMERI actively participated in 
the citizen centric march against corruption organised 

Vigilance Awareness Week - 2016

by the DSP/SAIL on November 02, 2016; organised an 
essay writing competition for school students and 
employees; conducted a quiz competition for the local 
colleges and hosted an E-poster competition in Hindi. 
On the penultimate day of the week-long progamme, 
Mr. Nand Kishor Sachan, IRTS, Divisional Railway 
Manager (DRM), Asansol Division of the Eastern 
Railway delivered a lecture on Public participation in 
promoting integrity and eradicating corruption 
during the valedictory session.

CSIR-CMERI observed Vigilance Awareness Week  during October 31–November 5, 2016

equipments in mechanical metrology field. It was 
very much useful to laboratory staff and managers of 
various industries mainly MSMEs for attaining high 
levels of accuracy in measurements and calibration 
and assuring quality for industrial products. This 
course covered fundamentals of dimensional 
metrology, co-ordinate measurements in CNC mode, 
laser interferometers for high precision machine tool 
metrology, calibration of high precision length and 
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Public Outreach Programme "IISF - 2016”

As a precursor event of the India International Science 
Festival - 2016 CSIR-CMERI, Durgapur organised a 
Public Outreach Programme on November 10-11 
where 200 local students from vernacular schools and 
polytechnic were invited on the two successive days. 
The students were taken on a guided tour of selected 
departments of the laboratory for affording exposure 
to the latest trends of science & technology and to 
kindle their interest for pursuing careers in science. 
The event primarily aimed at introducing bright young 
minds to the broad gamut of science and technology 
and to improve their scientific understanding, 
temperament and appreciation for various feats in 
science & technology through the showcasing of 
achievements of this national laboratory.

Inaugural session of the training programme Training programme is going on

angle gauges, surface tables, measurement of surface 
topography in 2-D and 3-D, calibration of pressure 
gauges and measurements of mass, density and 
volume. This course focused on the new NABL 
documents, viz., specific criteria for Calibration 
Laboratories in Mechanical disciplines: i.e. on 
NABL122-01 to 13. This course has enabled the Lab 
personnel to fine tune themselves with the latest 
technical requirements for NABL Accreditation.

The organizing committee is grateful to Prof. (Dr.) 
Harish Hirani, Director, CSIR-CMERI, for his 
constant inspiration and support to conduct this 
course successfully. The program was inaugurated by 
Mr. Utpal Kumar Pathak, ED (Projects), SAIL-DSP. 
We are thankful to all the scientists and faculty 
members for designing the course material in a new 
concept.

Inauguration of Public Outreach Programme “IIFS - 2016”
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Glimpses of Public Outreach Programme 'IISF-2016'
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"ROBO-EXPO - 2016”

CSIR-CMERI, Durgapur organised a Robo Expo as a 
ndfollow-up event of the 2  India International Science 

Festival (IISF-2016) on December 21, 2016. This 
programme - specifically targeted for Class XI 
Science students for inspiring young minds for 
careers in science and technology - drew around 100 
enthusiastic students, who were then taken on a 
guided visit to selected departments of the laboratory 
during the first session of the day. The program was 
graced by Shri Apurba Mukherjee, Hon`ble Mayor of 
Durgapur as the Chief Guest, Shri Vishyanath Pariyal, 
Hon`ble MLA of Durgapur and Smt. Kasturi 

Sengupta, Commissioner of the Durgapur Municipal 
Corporation as Guests of Honour.  In his speech, the 
Hon`ble Mayor appreciated various societal initiatives 
that CSIR-CMERI has taken up along with the high 
science being carried out at the laboratory. During the 
second session, a talk on Constitution of India was 
delivered by Prof. Rakhi Choudhury, HOD, Department 
of Political Science, TDB College, Raniganj as an 
extension programme of the Constitution Day that was 
celebrated on November 26, 2016 at CMERI. This was 
followed by a lecture on the IISF by Mr. Sree Prasad, 
Representative of Vibha, Kolkata Chapter.

Visit of Dr. Mumtaz Sanghamita, Hon'ble Member of Parliament,  Burdwan-
Durgapur lok Sabha

Prof. (Dr.) Mamtaz Sanghamita, Hon'ble Member of 
Parliament inaugurated the High Speed Wi-Fi 
connectivity, e-Dak/e-Patrachar Kiosks, High 
Security Day-Night Surveillance CCTV system and 
the Information-Rich Fully Bi-Lingual CMERI 
website on January 29, 2017 at CSIR-CMERI. She 
stated the merits of espousing new technologies for 

redressal of common administrative and societal 
issues. She also congratulated all the officials of the 
Institute for attaining digital democracy in the 
Institute premises. On this occasion Prof.(Dr.) Harish 
Hirani, Director, CSIR-CMERI, Durgapur stressed 
upon the need for digital democracy and instant 
grievance redressal mechanisms.

Glimpses of 'ROBO-EXPO -2016'



166

Visit of Dr. Mumtaz Sanghamita, Hon'ble Member of Parliament,  Burdwan-Durgapur 
lok Sabha

Prof. (Dr.) Mamtaz Sanghamita, Hon'ble Member of 
Parliament inaugurated the High Speed Wi-Fi 
connectivity, e-Dak/e-Patrachar Kiosks, High 
Security Day-Night Surveillance CCTV system and 
the Information-Rich Fully Bi-Lingual CMERI 
website on January 29, 2017 at CSIR-CMERI. She 
stated the merits of espousing new technologies for 

redressal of common administrative and societal 
issues. She also congratulated all the officials of the 
Institute for attaining digital democracy in the 
Institute premises. On this occasion Prof.(Dr.) Harish 
Hirani, Director, CSIR-CMERI, Durgapur stressed 
upon the need for digital democracy and instant 
grievance redressal mechanisms.

National Conference on Advanced Functional Materials Processing & Manufacturing 
(NCAFMPM-2017)

CSIR-Central Mechanical Engineering Research 
Institute (CSIR-CMERI), Durgapur organized a two 
day "National Conference on Advanced Functional 
Materials Processing & Manufacturing 
(NCAFMPM-2017)" during February 2-3, 2017, at 
CSIR-CMERI, M.G. Avenue, Durgapur.

The basic objective of this National Conference on 
Advanced Functional Materials Processing & 
Manufacturing (NCAFMPM-2017) was to bring 

together participants from industries, R&D 
organizations and academic institutions to exchange 
and share their experiences and research results about 
all aspects of Advanced Functional Materials 
Processing & Manufacturing. This provided an 
opportunity for the researchers, practitioners and 
academicians to present most recent advances, trends 
and practical challenges encountered with effective 
solutions in the field of Manufacturing & Processing 
of Advanced Functional Materials. These two days of  

Prof. (Dr.) Mamtaz Sanghamita visited CSIR-CMERI and Inaugurated the Digital Facilities at CSIR-CMERI 
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National Conference on Advanced Functional Materials Processing & Manufacturing 
(NCAFMPM-2017)

national  conference provided also an opportunity for 
the CSIR-CMERI  to increase business development 
opportunities, networking with industries and 
spreading awareness regarding some its R&D 
activities. 

 The Guest of Honour, Prof. Pradip Dutta, Professor, 
Department of Mechanical Engineering, IISc 
Bangalore and Prof. Ashish Kr. Nath, Department of 
Mechanical Engineering, IIT Kharagpur delivered  
lectures during the conference. The Chief Guest, Prof. 
Kalyan Kr. Ray, Former Professor, Metallurgical and 
Materials Engineering, IIT Kharagpur, Visiting 
Professor, Indian Institute of Engineering Science 
and Technology (IIEST), Shibpur also delivered a 
lecture in the conference. About 250 delegates 
attended the conference and 64 research 
articles/technical papers on specialized topics were 
presented during two days of technical deliberation. 
The deliberated theme areas of this conference 

included mechanical behaviour of materials, laser 
materials processing and additive manufacturing, 
biomaterials, materials for sensor and energy and light 
metals/ polymer composites for engineering applications. 

The organizing committee is grateful to Prof. (Dr.) Harish 
Hirani, Director, CSIR-CMERI, for his constant 
inspiration and support to conduct this conference 
successfully. Our sincere thanks to all the scientists, 
faculty members, authors for their excellent contributions 
for preparing the Conference proceedings on 
"Advanced Functional Materials Processing & 
Manufacturing", published by Excel India Publishers, 
New Delhi. 

The support and response received from the invited 
speakers, authors, advertisers, students, participants from 
industries, academic institutions and concerned members 
of the CSIR-CMERI family are gratefully acknowledged 
with thanks. 

Prof. Kalyan Kr. Ray, Former Professor, IIT Kharagpur and 
Prof. Harish Hirani, Director, CSIR-CMERI at the inaugual 

session

Prof. Pradip Dutta, IISc Bangalore delivering the keynote 
lecture

CSIR-CMERI Diamond Jubilee Foundation Day 

The Diamond Jubilee Foundation Day of CSIR-
CMERI was celebrated on 26th February, 2017. In his 
welcome address, Prof. Harish Hirani, Director, 
CSIR-CMERI referred to the past of CMERI as an 
industry enabler, which in the last few decades 
included societal needs in its ambit. Highlights on 
ready-to-be-launched products addressing the issues 
faced by common people, such as intelligent low-cost 

robotic wheel chair, arsenic and fluoride filters, post 
harvesting facility for the north east, solid waste 
management system, solar trees, photovoltaic 
inverter etc. formed the core of his message to the 
gathering. Prof. Ajoy Kumar Ray, Director, IIEST 
Shibpur reflected on the pre-independence Indian 
science under the leadership of Sir Jagadish Chandra 
Bose and Acharya Prafulla Chandra Ray and stressed 
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on integration of efforts across various disciplines 
and organizations for a better future. The Director 
General of CSIR, Dr. Girish Sahni, called for 
introspection to remain relevant to the changing 

needs of the country. Amid celebrations on the 
scientific feats achieved, it is also necessary to keep a 
vigil for areas of improvement, according to Dr. 
Sahni.

Director General, CSIR with Directors of  Laboratories
/Institutes and delegates on the occasion of 

CSIR-CMERI Diamond Jubilee Foundation Day

Lighting the Lamp on the occasion of CSIR-CMERI 
Diamond Jubilee Foundation Day

Opening of the Event Calendar for the CSIR-CMERI 
Diamond Jubilee Celebration

Prof. Ajoy Kumar Ray, Director, IIEST Shibpur delivering 
his lecture

Dr. Girish Sahni, Director General, CSIR and Secretary, 
DSIR addressing the audience

Exchange of MOU with Micromax Energy Limited
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Hindi Seminar on Make in India

A Hindi Seminar on Make in India was organized at 
CSIR-CMERI, Durgapur during February 26-27, 
2017. The main focus of the seminar was to give the 
"Make in India" campaign a refined form through its 
specific products, innovation and research processes. 
Directors from different CSIR Laboratories were 
present in the Innaugural Programme. In his keynote 
address Shri Jitendra J. Jadhav, Director, CSIR-NAL 

drew an outline of the business opportunities in the 
Aerospace Sector and pointed out the importance of 
Mechanical Engineering in the field of aviation. The 
role of CSIR-CMERI in making valves for the 
SARAS aircraft and the ongoing analytical work at 
CSIR-CMERI  to reduce shimmy and judder of the 
nose landing wheel of the LCA were highlighted in 
his lecture.

Observation of National Science Day - 2017

The National Science Day was observed by CSIR-
CMERI on 28th February, 2017 in association with 
the Institute for Health Studies and Rehabilitation (a 
unit of Society for Welfare of Handicapp Persons) at 
their premises at 27, Tagore Avenue, A-Zone, 
Durgapur-713204 in the august presence of Shri 
Sankha Santra, SDM, Durgapur, Smt. Asima 
Chakraborty, Councilor of Durgapur Municipal 
Corporation, Dr. Dhruba Chakraborty, President, 

Society for Welfare of Handicapped Persons, 
Durgapur, Prof. Harish Hirani, Director, CSIR-
CMERI and Dr. Shankar Nath Shome, Chief 
Scientist, CSIR-CMERI. The focal theme of this 
year's National Science Day being "Science & 
Technology for specially abled persons", the Robotic 
Wheel Chair developed at CSIR-CMERI, Durgapur, 
was demonstrated to quite a few specially able 
persons who had been invited for the purpose.

Glimpses of Hindi Seminar on Make in India
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Innovators Meet 2017

TePP (Technopreneur Promotion Programme) 
Outreach cum Cluster Innovation Centre (TOCIC) of 
CSIR-CMERI, Durgapur, under the PRISM 
(Promoting Innovations in Individuals, Start-ups and 
MSMEs) scheme of the Department of Scientific and 
Industrial Research (DSIR), Government of India 
organized a two day 'Innovators Meet' at CSIR-
CMERI, Durgapur during March 23-24, 2017.

Innovators promoted by TOCIC-CMERI, as well as 
innovators and coordinators from different TOCICs 
across the country participated in the two day event to 

interact among themselves, to share their success 
stories, and also to hear from the eminent faculties in 
the field of entrepreneurship, finance and marketing, 
gracing the event. 

After a brief introduction by Shri Soumya Sen Sharma, 
Coordinator, TOCIC-CMERI, Prof. Harish Hirani, 
Director, CSIR-CMERI welcomed all the innovators, 
coordinators, resource persons and the engineering 
students to the meet and talked about the importance of 
innovation in taking forward the country to an 
industrially developed nation. Dr. S. K. Deshpande, 

Dignitaries present and Demonstration of Robotic Wheel Chair on the occasion of National Science Day

Glimpses of Innovators Meet 
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Scientist 'G' and Head (PRISM), DSIR, who was the 
Chief Guest of the inaugural session, deliberated on 
the different initiatives undertaken by the Govt. of 
India in promoting innovations. Dr. S. N. Shome, 
Chairperson, TOCIC-CMERI then presented an 
overview of activities taken up by the innovation 
centre at Durgapur.

Shri Partha Mandal, Additional General Manager, 
NABARD and in charge of Burdwan district, in his 
talk on 'Entrepreneur and Finance' apprised the 
audience about different schemes for promoting Rural 
Innovations and Micro-Entrepreneurship. Shri Sujoy 
Sen, Manager, Incubation at the IIM Calcutta 
Innovation Park delivered a talk on 'Entrepreneurship 
and Incubation', describing in detail about the 

management of all stakeholders in the incubation eco-
system and social entrepreneurship related activities. 
In the post lunch session, six innovators presented their 
projects and shared with the audience the inspiring 
journeys in achieving their dreams, followed by an 
open session. In the second day of the meet, after 
presentations by a number of innovators, Smt. Jaba 
Chakraborty, Manager, SIDBI deliberated upon the 
'Stand Up India' scheme of the Govt. of India. Shri 
Suman Mukhopadhyay of IIMC Innovation Park 
delivered a talk on 'Social Entrepreneurship and its 
Importance' and encouraged the students to come out 
with their innovative thoughts. The meet concluded 
with a panel discussion conducted by the TOCIC 
coordinators and the resource persons. 
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Manpower as on March 31, 2017

Dr. Harish Hirani Director, CSIR-CMERI, Durgapur
   

Scientist & Technical Staff  
Sl. Name Group Affiliation 

Chief Scientist 
1 Dr. Robin Kumar Biswas Condition Monitoring and Structural Analysis Group 

2 Soumya Sen Sharma 
Drives & Control System Technology Laboratory, Skill & 

Innovation Promotion Group 
3 Dr. Uma Dutta Electronics & Instrumentation 

4 Dr. Pradip Kumar Chatterjee Energy Research & Technology 

5 Abhijit Chatterjee Material & Structure Evaluation Group 

6 Ashish Kumar Chowdhury Near Net Shape Manufacturing Technology Group  
7 Dr. Ranjan Sen Precision Engineering & Metrology Group 

8 Dr. Sankar Nath Shome Robotics & Automation 
9 Dr. Sibnath Maity Technology Innovation Centre 
Senior Principal Scientist 

1 Dr. Avik Chatterjee 
Advanced Design & Analysis Group, International Business 

Development Group 

2 Aswani Kumar Kushwaha CoEFM, Ludhiana  

3 Dr. Somnath Mukherjee Condition Monitoring and Structural Analysis Group 
4 Dr. Surendra Kumar Condition Monitoring and Structural Analysis Group 

5 Dr. Partha Sarathi Banerjee 
Drives & Control System Technology Laboratory, Skill & 

Innovation Promotion Group 
6 Dr. Anjali Chatterjee Energy Research & Technology 

7 Maw Nandi Sarkar Energy Research & Technology 

8 Dr. Atanu Maity  Engineering Design Group 

9 Dr. Tapas Gangopadhyay Engineering Design Group, Knowledge Resource Centre  
10 Dr. Biswajit Ruj Environmental Engineering Group 

11 Dr. Partha Bhattacharjee Information Technology Group, Robotics & Automation  

12 Dr. Nagahanumaiah 
Micro System Technology Laboratory, Planning & 

Performance Division 

13 B.N. Singh NDT & Metallurgy 

14 Syd. Salman Mojiz Planning & Performance Division 

15 Dr. Debojyoti Banerji Robotics & Automation 

16 Dr. Sambhunath Nandi Robotics & Automation 

17 Sarbari Datta Surface and Field Robotics  

Principal Scientist 

1 Dr. Palash Kumar Maji Advanced Design & Analysis Group 

2 Dr. Dipankar Chatterjee Advanced Design & Analysis Group 

3 Dr. Sudip Kumar Samanta 
Advanced Manufacturing Centre, Near Net Shape 

Manufacturing Technology  Group 

4 B.D. Bansal CoEFM, Ludhiana  

5 Rajesh Kumar Chak CoEFM, Ludhiana  
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Sl. Name Group Affiliation 

7 G.S. Reddy CoEFM, Ludhiana  

8 Dr. Krishnendu Kundu CoEFM, Ludhiana  

9 Kamalkishor J. Uke Condition Monitoring and Structural Analysis Group 

10 Dr. Biplab Choudhury Energy Research &Technology, Technology Marketing Group 

11 Dr. Amit Ganguly  
Energy Research & Technology, Horticulture & Institute House
 Keeping 

12 Ashok Kumar Prasad Engineering Design Group 
13 Dr. Anupam Sinha  Engineering Design Group 

14 Dr. Arup  Kumar Nandi Engineering Design Group 

15 Bibhuti Bhusan Ghosh Engineering Design Group 
16 Subrata Kumar Mondal Engineering Design Group 

17 Dr. Sudipta De  Engineering Design Group, Publication Group  

18 Dr. Asit Kumar Batabyal 
Environmental Engineering Group, Intellectual Property
Management Group, Quality Management Group 

19 Dr. S.R. Debbarma 
Environmental Engineering Group, Resource Planning &

 Business Development Group

20 Dr. Debasish Ghosh NDT & Metallurgy 
21 Dr. Atanu Saha  NDT & Metallurgy 

22 Manju Singh Near Net Shape Manufacturing Technology Group  
23 Dr. Aditya Kumar Lohar Near Net Shape Manufacturing Technology Group  

24 Swapan Barman Precision Engineering & Metrology Group 
25 Dr. Soumen Sen  Robotics & Automation 

26 Dr. Ranjit Ray  Robotics &  Automation 

27 Sankar Karmakar Surface and Field Robotics  
28 Dr. Ravi Kant Jain  Surface and Field Robotics  

29 Dr. Naresh Chandra Murmu Surface Engineering & Tribology Group  
30 Dilip Kumar Biswas Technology Innovation Centre  
Senior Scientist 

1 Abhijit Mahapatra Advanced Design & Analysis Group 

2 Dr. Nilrudra Mondal  
Centre for Advanced Materials Processing, Planning &

 Performance Division 
3 Ajay Yadav  CoEFM, Ludhiana  

4 Hanumath Prasad Ikkurti Drives & Control System Technology Laboratory  

5 Dr. Suman Saha Drives & Control System Technology Laboratory  

6 Dr. Arpita Mukherjee  Electronics & Instrumentation 

7 Dr. Kalyan Kumar Mistry  Electronics & Instrumentation 
8 Dr. Malay Kumar Karmakar  Energy Research & Technology 

9 Dr. Chanchal Loha Energy Research & Technology 

10 Dr. T. Murugan  Energy Research & Technology 

11 Dr. Lal Gopal Das  Engineering Design Group 

12 Dr. Binod Kumar Saha  Engineering Design Group 

6 Dr. Pradeep Rajan CoEFM, Ludhiana  
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16 Dr. Debashis Das  Material & Structure Evaluation Group 

17 Dr. Nripen Chanda Micro System Technology Laboratory 
18 Rajpal Singh Near Net Shape Manufacturing Technology Group  

19 Dr. Samik Dutta  Precision Engineering & Metrology Group 
20 Siva Ram Krishna Vadali  Robotics & Automation 

21 Virendra Kumar  Robotics & Automation 

22 Dibyendu Pal Robotics & Automation 

23 Umesh S. Patkar Surface and Field Robotics  

24 Dr. Dip Narayan Ray Surface and Field Robotics  

25 Dr. Satya Prakash Singh  Surface Engineering & Tribology Group  

26 Dr. Rashmi Ranjan Sahoo Surface Engineering & Tribology Group 

27 Dr. Priyabrata Banerjee Surface Engineering & Tribology Group  
28 Santu Kumar Giri Surface Engineering & Tribology Group  

Scientist 

1 Dr. Bittagopal Mondal Advanced Design & Analysis Group 
2 Amit Kumar Advanced Design & Analysis Group 

3 Dr. Ranajit Ghosh  Centre for Advanced Materials Processing  
4 Prosenjit Das Centre for Advanced Materials Processing  

5 Dr. Siva Prakash S. Centre for Advanced Materials Processing  
6 Dr. S. Shekhar Chakraborty  Centre for Advanced Materials Processing  

7 Jagdish M. CoEFM, Ludhiana  

8 Vivin V. CoEFM, Ludhiana  

9 Dr. Swarup Kumar Laha Condition Monitoring and Structural Analysis Group 
10 Sumit Kumar Drives & Control System Technology Laboratory  
11 Mohd. Afroz Akhtar  Drives & Control System Technology Laboratory  
12 Anirudh Kumar Drives & Control System Technology Laboratory  

13 Partha Sarathi Pal 
Drives & Control System Technology Laboratory, Resource 

Planning & Business Development Group 

14 Saikat Kumar Shome 
Electronics & Instrumentation, Skill & Innovation Promotion
Group 

15 Partha Das Energy Research & Technology 
16 Subho Samanta Energy Research & Technology 
17 Nitish Kumar Engineering Design Group 
18 Dr. Abhiram Hens  Micro System Technology Laboratory  

19 Ravi Kumar Arun Micro System Technology Laboratory  
20 Soumen Mandal Micro System Technology Laboratory  
21 Shikha Micro System Technology Laboratory  

22 Ved Prakash  Near Net Shape Manufacturing Technology Group  

23 Amon Arora Robotics & Automation 

13 Dr. Sarita Ghosh  
Environmental Engineering Group, Knowledge Resource 

Centre, Publication Group, Repository Group 

14 Rajesh Prasad Barnwal Information Technology Group  

15 Dr. Himadri Roy International Business Development Group, NDT &  Metallurgy

Group AffiliationSl. Name  
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29 P.K. Mallisetty  Surface Engineering & Tribology Group  

30 Man Singh Azad  Technology Innovation Centre  

31 Rudra Prasad Chatterjee Technology Innovation Centre  

Junior Scientist 

1 Pradyumna Kumar Sahu Electronics & Instrumentation 

2 Priyabrata Chattopadhyay Energy Research & Technology 

Senior Technical Officer, Executive Engineer, RMO  

1 Jiwan Budh Advanced Manufacturing Centre 

2 Rakesh Kumar Padhi Advanced Manufacturing Centre 

3 Viji K.  Advanced Manufacturing Centre 
4

 
Manoja Kumar Biswal

 
Advanced Manufacturing Centre, Technology Marketing Group

 
5 Pranabendu Saha 

Advanced Manufacturing Centre, International Business 

Development Group 

6 Jagroop Singh Mungra CoEFM, Ludhiana  

7 Prabhu Dutt Sharma CoEFM, Ludhiana  

8 Manoj Verma  CoEFM, Ludhiana  

9 Amitava Debnath Engineering Design Group 

10 Arun Baiju V.G.  Engineering Design Group 

11 Munshi Amirul Alam  Engineering Design Group 

12 Sumit Guha Engineering Services Division 

13 Manick Das Engineering Services Division 

14 Ajay Kumar Gupta Engineering Services Division 

15 Om Prakash Yadav  Engineering Services Division 

16 Samir Kumar Das Engineering Services Division 
17 Santu Matia Engineering Services Division 

18 Amitava Mitra 
Intellectual Property Management Group, Quality 

Management Group 

19 Dr.  Swati Saha Medical Center 

20 Kalyan Kumar Choudhury NDT & Metallurgy 

21 Subrata Ray NDT & Metallurgy 

22 Sanjib Kumar De NDT & Metallurgy 

23 Siddhartha Kumar Near Net Shape Manufacturing Technology Group  
24 Tapan Ray Near Net Shape Manufacturing Technology Group  

25 Somnath Chatterjee Precision Engineering & Metrology Group 

26 Ajoy Kumar Roy 
Precision Engineering & Metrology Group, Public Relation 
Cell, Technology Marketing Group 

27 Biswajit Patra Resource Planning & Business Development Group 

28 Banamali Deghoria Resource Planning & Business Development Group 

24 S. Reddy Robotics & Automation 

25 Srinivasan Aruchamy  Robotics & Automation 

26 Moloy Narayan Das Surface and Field Robotics  

27 Abhijit Das Surface and Field Robotics  

28 Dr. Pranab Samanta  Surface Engineering & Tribology Group  

Sl. Name Group Affiliation 
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4 Arup Majumder Advanced Manufacturing Centre 

5 Soumyajit Kundu Advanced Manufacturing Centre 
6 Biplab Swarnakar Condition Monitoring and Structural Analysis Group 
7 Siddheswar Sen Electronics & Instrumentation 

8 Vinay P. Tigga  Energy Research & Technology 
9 Biplob Roy Engineering Design Group 
10 Sankar Chel Engineering Design Group 

11 Debi Prasad Das Engineering Services Division 
12 Bipradas Karmakar Engineering Services Division 

13 Ansuman Layek Engineering Services Division, Estate & Welfare Office  
14 Bonela Suresh Engineering Services Division 
15 Biswajit Sikdar Knowledge Resource Centre, Repository Group 
16 Sumanta Chatterjee Material & Structure Evaluation Group 
17 Adwaita Maiti Near Net Shape Manufacturing Technology Group  
18 Shantanu Kumar Naskar Precision Engineering & Metrology Group 

19 Pratik Saha Robotics & Automation 
20 Chandan Har Robotics & Automation 
21 Suman Kumar Char Surface and Field  Robotics 

22 Deepak Kumar Bhakta Surface Engineering & Tribology Group  
23 Santosh Kumar Das Technology Innovation Centre  

Technical Assistant  
1 Sourav Nandan CoEFM, Ludhiana  

2 Nasir Hussain Condition Monitoring and Structural Analysis Group 
3 Sourav Kansabanik Condition Monitoring and Structural Analysis Group 
4 Md. Musraph Hussain Drives & Control System Technology Laboratory  

5 Sushil Murmu Electronics & Instrumentation 
6 Pratap Karmakar Electronics & Instrumentation 
7 Ram Pyare Singh Energy Research & Technology 
8 Dilip Garain Engineering Design Group 
9 Garibdas Garai Engineering Design Group 
10 Sudeshna Das Engineering Design Group 
11 Rajib Khatua Engineering Services Division, ERP  Cell  
12 Arup Saha Environmental Engineering Group 
13 Ranaditya Haldar ERP Cell  
14 Pratyush Kumar Pal Information Technology Group  
15 Ajoy Kuchlyan Information Technology Group  

29 Jnanendra Prasad Maji Robotics & Automation  

30 Manas Banerjee Skill & Innovation Promotion Group 

31 Sandeep Jain Surface and Field Robotics  
Technical Officer  

1 Anindya Chattopadhyay Advanced Design & Analysis Group 

2 S.Y. Pujar  Advanced Manufacturing Centre 

3 Samit Biswas Advanced Manufacturing Centre 

Sl. Name Group Affiliation 
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25 Prasanta Adhikary  Planning & Performance Division  

26 Rabisankar Mondal Precision Engineering & Metrology Group 
27 Soma Banerjee Robotics & Automation 
28 Debasish Das Robotics & Automation 
29 Jyotirmoy Karmakar Robotics & Automation 
30 Imtiaz Alam  Surface and Field Robotics  
31 Arijit Chowdhury Surface and Field Robotics  
32 Tripty Maity Surface Engineering & Tribology  Group 
33 Subhasis Biswas Surface Engineering & Tribology Group  
Senior Technician  

1 Debasish Dutta Advanced Manufacturing Centre 
2 Abhijeet  Singh Advanced Manufacturing Centre 
3 Subhas Chandra Halder Advanced Manufacturing Centre 
4 Swapan Singh Patar Advanced Manufacturing Centre 
5 Ramnath Mandi Advanced Manufacturing Centre 
6 Harakripa Singh Sardar Advanced Manufacturing Centre 
7 Tarapada Hembram  Advanced Manufacturing Centre 
8 P.N. Pathak   
9 Hardeep Singh  
10 Amarjit Singh  

11 Bodh Raj Sharma  
12 Balvir Singh  

13 Kiran Bala Lekhi  
14 Jai Ram  
15 Ranjit Singh  
16 Inderjit Singh 

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana  
17 Bidhan Chandra Bouri Engineering Services Division 
18 Suresh Ram Engineering Services Division 
19 Hari Lal Ram Knowledge Resource Centre, Repository Group 
20 Diponkar Sarkar NDT & Metallurgy 
21 Aswini Kumar Singh Sardar Precision Engineering & Metrology Group 
22 Chandra Sengupta Resource Planning & Business Development Group 

23 Asit Kumar Sau 
Resource Planning & Business Development Group, Public 

Relation Cell

16 Dayamay Bouri Material & Structure Evaluation Group 
17 Sumanta Banerjee Material & Structure Evaluation Group 

18 Saurav Halder Micro System Technology Laboratory  
19 Kalyan Chatterjee Micro System Technology Laboratory  

20 Abhijit Mondal NDT & Metallurgy 
21 Bimal Hansda NDT & Metallurgy 
22 Jiten Mandal NDT & Metallurgy 

23 Anup Rajak Near Net Shape Manufacturing Technology Group  
24 Anmol Khalkho Near Net Shape Manufacturing Technology Group  

Sl. Name Group Affiliation 
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9 Ranjan Kumar Halder Advanced Manufacturing Centre 

10 Amar Kumar Sharma Advanced Manufacturing Centre 

11 Palash Chowdhury Centre for Advanced Materials Processing 

12 Kamaljit Singh Pannu  
13 Bharat Saini 

CoEFM, Ludhiana

CoEFM, Ludhiana  

14 Tapas Naskar Drives & Control System Technology Laboratory 

15 Bipul Kumar Electronics & Instrumentation 
16 Biswajit Chakraborty Energy Research & Technology 
17 Sabyasachi Mosan Engineering Design Group 

18 Chanchal Das Engineering Design Group 
19 Pallab Chatterjee Engineering Design Group 

20 Chiranjit Pal Establishment 

21 Amit Chandra Material & Structure Evaluation Group 
22 Sujata Pachhal Medical Centre 

23 Sukanta Maji Medical Centre 
24 Jagannath Bindhani Near Net Shape Manufacturing Technology Group  
25 Meraz Ansari Robotics & Automation 

26 Surajit Santra 
Skill & Innovation Promotion Group, Technology Marketing
Group 

27 Anjan Lakra Surface and Field Robotics  
28 Sukanta Bhattacharjee Surface and Field Robotics  

29 Nalin Paul Surface and Field Robotics  
30 Arabinda Sarkar Surface Engineering & Tribology Group 

Lab Assistant 

1 Jaladhar Das Advanced Manufacturing Centre 

2 Monoj Kumar Barui Advanced Manufacturing Centre 

3 Krishna Prasad Singh AO'S Secretariat 
4 Jiwan Lal CoEFM, Ludhiana  

5 R.N. Naskar Director's Secretariat 

6 Dipak Ghosh Engineering Services Division 

7 Ashoke Bouri General Section 

8 Ava Rani Majhi  Medical Centre 

Technician

 

24 

25 

1 
2 
3 
4 
5 
6 
7 

8 

Gopal Biswas 

Chittaranjan Kundu 
 

Tanmoy Kumar Das 
Dipak Mondal 
Tanmoy Mondal  
Nilaksha Swarnakar 
Sanjib Mukherjee 
Pradip Kumar Dutta 
Ratan Chandra Dolai 

Ranjan Kumar Sahoo 

 
Store & Purchase  

Transport & Garage 

Advanced Design & Analysis Group 
Advanced Manufacturing Centre 
Advanced Manufacturing Centre 
Advanced Manufacturing Centre 
Advanced Manufacturing Centre 
Advanced Manufacturing Centre 
Advanced Manufacturing Centre 

Advanced Manufacturing Centre 

Sl. Name Group Affiliation 
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Administrative, Finance, Store & Purchase and Isolated Cader

Jay Shankar Sharan Administrative Office

Ratnakar Behera Finance & Accounts Officer

Asim Kumar Jha Finance & Accounts Officer

Bodhisattwa Dhar Store & Purchase Officer

Sl. Name Group Affiliation 

Section Officer 

1 Prabhat Bhushan 
Bill Section, Cash Section, Official Language (Rajbhasa) 
Section 

2 Subhajit Banerjee CR Cell, Director's Secretariat, Vigilance Cell 
3 Munmun Gupta ERP Cell, Establishment, Public Relation Cell 

4 Dayakant Kumar Finance & Accounts 

5 A.K. Bhuyan Finance & Accounts 
6 Pankaj Kumar Finance & Accounts 
7 Rama Kanta Dash General Section 
8 Chandan Kumar Medical 

9 Kaushal Kumar Recruitment Section 

10 D.K. Dhar Store & Purchase 

Personal Secretary 
1 Jhuma Dutta AO'S Secretariat 
2 J. Thandar Resource Planning & Business Development Group 

Assistant, Grade I 
1 Sanat Kumar Mondal Bill Section 

2 Tarun Halder Bill Section 

3 Siuli Pramanick Bill Section 

4 Dhananjoy Rajak Cash Section, General Section 

5 Kuldeep Kaur  

6 Shyam Lal 

CoEFM, Ludhiana

CoEFM, Ludhiana  

7 Swapan Kumar Chakraborty CR Cell 

8 Subudhan Soren Engineering Services Division 
9 Ashis Dutta Establishment 

10 Binod Kumar Establishment 

9 Jyotsna Chowdhury Resource Planning & Business Development Group 
10 K.P. Mondal Security Section 

11 T.D. Karmakar  Store & Purchase 

12 Indravir Singh Transport & Garage 

Lab Attendent 
1 Kanailal Soren Near Net Shape Manufacturing Technology Group  

DST INSPIRE Fellow 
 

1 Dr. Kalisadhan Mukherjee Centre for Advanced Materials Processing 

2 Dr. Tapas Kuila  Surface Engineering & Tribology 

Sl.  Name Group Affiliation 
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24 Manish Kumar Pandey Store & Purchase  

25 Chandresh Kumar Store & Purchase  

26 Biswajit Bhowmik Store & Purchase  
27 Malay Mukhopadhyay Store & Purchase  

Assistant, Grade II 
1 Kamlesh Kumar  
2 T.B. Sonari 

CoEFM, Ludhiana

CoEFM, Ludhiana  

3 Amit Kumar Mondal Finance & Accounts  
4 Arun Kumar Mahato Store & Purchase  
5 Ashish Kumar Paul Store & Purchase  

Senior Stenographer 
1 Vornajit Das  Director's Secretariat 
2 Shardanand Kumar Establishment 
3 Bikash Kumar Bhakta Finance & Accounts  
4 Sanjeet Kumar Planning & Performance Division  

5 Amrit Kumar Recruitment Section 
Receptionist 

 
Rimjhim Bose Resource Planning & Business Development Group 

Security Officr 

 
Rajendra Singh Kanwal Security Section 

Junior Hindi Translator  

 
Sanjay Kr. Mishra Official Language (Rajbhasa) Section 

Clerk 

 
Satnam Singh CoEFM, Ludhiana  

MTS 
1 Raju Pundi Advanced Manufacturing Centre 

2 Sushila Rani Sharma AO'S Secretariat 
3 Basudeb Ruidas Bill Section 
4 Ranjit Kumar Sapui Canteen 
5 Ananda Lal Dey Canteen 

11 

12 

13 

14 
15 

16 

17 

18 

19 

20 

21 

22 
23 

Sumitry Kumari 

Rajshekar Ghosh 

Ashesh Kanti Dey 

Rakesh Sen 
Bikash Das 

Humayun Kabir 

Surya Kant Swaran 

Sukanta Samanta 

Kajal Saha Talukdar 

Subrata Mandal 

Shailendra Kumar 

Rajendra Nath Mondal 
Samit Boot 

Establishment 

Finance & Accounts 

Finance & Accounts 

Finance & Accounts 
Finance & Accounts 

General Section 

General Section 

Legal Cell, Recruitment Section, Vigilance Cell 

Recruitment Section 

Recruitment Section 

Recruitment Section 

Store & Purchase 
Store & Purchase 

Sl. Name Group Affiliation 
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21 Narayan Nayak Transport & Garage 

22 Harkishan Balmiki Transport & Garage 

6 Nathu Ram  
7 Subhash Chander Yadav   

8 Rajinder Singh 

CoEFM, Ludhiana

CoEFM, Ludhiana

CoEFM, Ludhiana  
9 Subash Chandra Tewari  Director's Secretariat 
10 Bhagwan Das Balmiki Director's Secretariat 
11 Bijendra Balmiki Estate & Welfare Office  
12 Atanu Chakraborty Finance & Accounts  
13 Ranjit Kumar Sil General Section 
14 Mita Samanta General Section 
15 Jealal Ram Recruitment Section 

16 Pabitra Mudikora Recruitment Section 
17 Raj Kumar Mandal Robotics & Automation 
18 S. Banerjee Security Section 
19 Ainul Haque Security Section 
20 Sanjoy Bouri Security Section 

Sl. Name Group Affiliation 
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Financial Year

External Cash Flow
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