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WHAT WE OFFER

CMTI has the wherewithal to help indusiries in all the
three levels of business endeavour covering a vast
area of concem of an industrial setup viz.

1. STRATEGIC LEVEL INPUTS FOR DECISION
MAKERS

+ On industrial investments on machine lools and
syslams and accessories alc. - layoul planning

+ Project operation visualisation - Productivity
optimisation through simulation of factories with
software on computer

4+ Produclivity anhancamani
+ Modernisation

+ Conceplualisation of proactive maintenance
syslems in tune with the scale and complaxity of
oparations

2. MANAGERIAL LEVEL INPUTS FOR PROCESS
MANAGERS

4 Sarbing oul productivity problems
+ Re-engineering solutions
+ Process optimisation

+ Computer aided manufacturing -planning, dynamic
scheduling, monitoring, comrecting, verification efc.

+ Assislance in absorbing the technigues and setling
up proactive maintenance practices

+ Sortng out guality problems - inadequacies in
system practices, processes and products

+ Training of trainers
+ Setting up training establishments

3. OPERATIONAL LEVEL INPUTS FOR
EXECUTIVES AND TECHNICAL MANPOWER

+ Operatortraining
+ Process audits and capability studies
+ Vibration and noise investigations

+ Investigating and solving specific machine
problems to ensure continued process capability

+ Assistance rendered by tesling and calibration
laboratories

+ Saefting up proactive maintenance practice
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PURPOSE

MissION

VALUES

Our Purpose is :

To support industries to achieve
excellence in technology and
Stimulate economic growth

-
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We will
e Achieve technological leadership

e Achieve excellence in quality of
products and services

e Establish a dynamic, flexible and
result oriented oranisational
structure.

e Achieve organisational
excellence through transparent,
professional management
system.

® Train motivate and provide
growth oriented environment to
employees.

e Achieve financial self sufficiency.

We believe in :

e Our people being our greatest
asset.

e Mutual trust building
e Open mindedness

e Effective and open
communication

e Team work and team spirit

e Participative, co-operative work
culture.

e Passion for quality
e Attention to detall
e Optimal use of resources

e Prompt response to customer
needs.
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DIRECTOR’S REPORT

The role of technology is adding a critical
dimension to the manufacturing
competitiveness. In order to take advantage we
must leverage technology. The key technologies
that will most influence manufacturing and
improve productivity in the coming years include
Additive Manufacturing, Digital Manufacturing,
Industrial Internet, Robots and Automation. The
global manufacturing industry is at the cusp of
major technological transformation often referred
to as fourth stage of industrial revolution or
Industry 4.0.

In alignment with this CMTI propose to establish
a Development & Demonstration Cell for Smart
Manufacturing (Machine Tool centric) at CMTI
encompassing Industry 4.0, loT (Internet of
Things) as theme and to acquire expertise in 14.0
Implementation, Develop local solutions for 14.0,
Facilitate tryouts, Support Indian Industries,
especially MSME through handholding &
technology transfer on 14.0 rollout. In order to
impart knowledge in smart manufacturing, CMTI
is carrying out technology scouting through visits
to exhibitions, digital factories and academia in
Germany where actual implementations have
taken place.

A six member delegation from Science,
Technology and Engineering centric, Centre for
Product Design and Manufacturing (CPDM) of
Indian Institute of Science (IISc), Bengaluru,
Applied Research, Design and Development
Institution and Central Manufacturing
Technology Institute (CMTI) represented by
Director Incharge visited UK as part of Inward
Delegation for Technology Scouting and
Networking visited various Universities,
catapults & Research centres from 6th to 10th
March 2017.

CMTI Participated in 23rd ‘World Association of
Industrial Technological Research Organisations
(WAITRO) General Assembly and Biennial
Congress held at Medellin, Colombia during 26th
- 30th September 2016 at Medellin, Colombia. As
part of this networking, Malaysian representative
has shown interestin working with CMTI on using
nano technology solutions for sustainability
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applications.

CMTI participated in the 4th meeting of Indo-
Czech joint working group on Advanced
Manufacturing & Heavy Engineering and BSM,
58th MSV International Engineering Fair, Brno
2016 in Czech Republic as part of Indian
delegation led by Mr. Girish Shankar, Secretary
Department of Heavy Industry & Public
Enterprises. As part of the technology scouting
the following were focused (i) Hybrid Metal
Additive Manufacturing, (ii) Large parts (metal)
Additive manufacturing, (iii) Ultra-precision
machines (diamond turning m/s etc.) &
machining process, (iv) Surgical equipments
(tools & instruments) and medical implants and
(v) Inspection of Complex components like Rail
wheels, etc.

CMTI, a unique, premier Applied R&D institute
has been offering technology solutions to the
manufacturing sector for more than five
decades. The Institute has always strived hard
to bring in new technologies, assimilate and
disseminate for the benefit of manufacturing
sector. Core strength of CMTI is Complex and
Special purpose machine building involving
design, manufacturing, assembly & testing and
is a one-stop shop for ideation to realisation.
Commitment to new technology development in
the advanced manufacturing technology areas
and striving to develop advanced engineered
solutions that fit the customer needs and to give
the best solution for their application — enables
CMTI to stay ahead of technology’s cutting
edge. In tune with this, CMTI garnered planetary
mixer orders from ISRO, Ordnance factory and
completed the supply of spares for mixers, Spill
collection system for mixers and commissioned
the twin screw continuous mixer.

As part of the Government’s initiative to facilitate
the domestic capital goods manufacturers for
developing advance technologies and
supported by Department of Heavy Industries
(DHI) for enhancing the capability of Capital
Goods sector, the design and development of
advanced technologies for Hi-speed ‘Shuttle-
less loom’ is nearing completion and the first
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prototype will be ready by July 2017.

The equipment, facilities and expertise required
have been acquired & special civil infrastructure
facilities are completed for the flagship project
Nano Manufacturing Technology Centre (NMTC)
under the 12th plan. Aerospace laboratory test
facility infrastructure is ready and design &
development of endurance test rig for testing
actuatorisin progress. Regional Centre at Rajkot
has been augmented with new measurement
facilities to cater to metrology needs of Rajkot
region.

As part of “Sensor Technology Development
Facility (STDF)” for developing miniature, micro
& nano level sensors, infrastructure & packaging
equipment procurement are in progress.

The various Collaborative R&D and related
activities that are under various stages of
progress include (i) Development of Integrated
motor ultra precision Aerostatic spindle (ii)
Development of ultra precision ultra stiff
Hydrostatic slide, (iii) Development of Spindle
error measurement and analysis system (iv)
Micro needle array based electrode for bio-
potential measurement are completed,(v)
Technologies for Scanning Probe Microscope —
the first prototype is completed and the second
one is in progress, (vi) Development of Machine
Health Management System (MHMS)
(comprising of Thermal Error Compensation
Module and Measurement of Machine Tool
Vibration & Analysis) is completed. Integration of
all modules & testing is in progress, (vii)
Development of Piezo-resistive based MEMS
pressure sensor for bead seating pressure
measurement for Automotive industries is
completed.

The notable events included the visit of
prominent dignitaries to CMTI. (i) The visit of the
Secretary, DIPP Shri Ramesh Abhishek & Joint
Secretary Shri Shailendra Singh for assessing
the progress of plan projects (ii) The visit of the
Secretary, DHI Shri Girish Shankar & Joint
Secretary Shri Vishvajit Sahay for witnessing the
spectrum of CMTI activities & facilities (iii) The
visit of Shri N, Sivanand, Joint-Secretary, DHI,
Ministry of Heavy Industries & Public
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Enterprises, Govt. of India to witness the
spectrum of activities and facilities (iv) The visit of
Dr. Kavita Gupta, Textile Commissioner, Ministry
of Textiles, Government of India, to witness the
Textile machinery development carried out at
CMTI, (v) The visit of Shri Upendra Kumar Singh,
Director, Defence Bio-Engineering and Electro-
medical Laboratory (DEBEL), Bengaluru, & his
team to discuss the ongoing R & D project and
also to witness the spectrum of activities &
facilities (vi) The visit of Shri S Sarkar, Associate
Director, Chemical Technology Group, BARC,
Mumbai & Team for discussion regarding the
ongoing project (vii)) The visit of Shri P
Kunhikrishnan, Director, Satish Dhawan Space
Centre (SDSC), SHAR, Sriharikota, Andhra
Pradesh & his team to discuss the progress of the
ongoing sponsored project of 4.5 T Vertical Mixer
(viii) The visit of Shri A Syed Hamed, Deputy
Director, Satish Dhawan Space Centre (SDSC),
SHAR, Sriharikota and his team members to
participate in the ‘Second Vertical Mixer - 4.5T’
project launch meeting (ix) The visit of Prof. Guy
Littlefair, Pro Vice - Chancellor, Industry
Development and Dr. Ashwin Polishetty,
Research Fellow, School of Engineering, Faculty
of Science Engineering & Built Environment,
Deakin University, Australia, to study the
infrastructure, facilities and activities carried out
at the Institute on high end technology fields such
as additive manufacturing and to propose Joint
Research Collaboration projects which will
mutually benefit Deakin University and CMTI in
long term (x) The visit of Shri. Nick Cliffe, (Lead
Technologist on Resource Efficiency) Innovate
UK, which is the innovation arm of the UK, for
conducting a study to explore the potential for a
UK-India jointly funded research centre for
advanced manufacturing technologies in India
(xi) The visit of UK delegates from Cranfield and
Nottingham University, for discussion and future
collaboration possibility with CMTI in advanced
manufacturing areas, (xii) The visit of Shri B N
Satpathy, Consultant (Industry), NITI Aayog, to
familiarize the R & D activities carried out,
Infrastructure and facility available at CMTI, (xiii)
The visit of Shri Ramesh Hadagali, Retired
Deputy Chief of Armed Forces, to familiarize the
R & D activities carried out, Infrastructure and
facility available at the institute (xiv) The visit of
Shri Siddu B Nyamagouda, Former Minister of
State for Coal and Mining and present MLA,
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Bagalkot District for discussion
setting up of skill University.

regarding

CMTI inked MoUs with (i) Cranfield University,
UK on 14th February 2017 at the Ritz Carlton,
Bangalore with the object of jointly developing
technology solutions with Cranfield University
to fulfill the need for advanced manufacturing
capability among Indian manufacturing
industries (ii) Faiveley Transport Rail
Technologies India Limited (FTRTIL) for Sound
Power Measurement and Structure Borne
Measurement of HVAC units and (iii) Licensing
agreement with i2n technologies for
commercialization of compact portable
Scanning Tunneling Microscope.

One day workshop on “Nano Characterization”
for creating awareness on nano-
characterization techniques, demonstrate
nano characterization facility for various
practical applications and to provide a platform
for interaction and networking, One day
seminar on ‘Latest Trends & Future Potential of
Additive Manufacturing’ for creating
awareness about the emerging area of Metal
Additive Manufacturing Technology to the
Indian industries and R&D laboratories are
some of the key events conducted by CMTI.

Seminars, workshops, conferences and
technical presentations were organized by
CMTI to rope in reputed industries, R&D
organisations and academia to explore
collaborative R&D avenues and for technology
dissemination.

Scientists were deputed to reputed
universities, industries for technology scouting
for initiating advanced manufacturing
technology/ High value manufacturing
proposals and collaborative projects.

The details of the performance of the Institute
for the year 2016-17 are presented in the
following pages.
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THEINSTITUTE

Central Manufacturing Technology Institute, a
premier R&D organization in the manufacturing
technology, established in the year 1962, is an
autonomous body, registered as a Society and
under the administrative control of Department of
Heavy Industry (DHI), Ministry of Heavy
Industries & Public Enterprises from January
2017.

CMTI is governed by a council (GC) with
members from Government agencies, Strategic
Sectors, Industry Associations, Machine Tool
Manufacturers and Users, Leading industrialists,
Govt. Nominees, Leading Academicians, etc. A
high level Research Advisory Board (RAB) with
specialists from Industry and Academia sets the
direction and oversees the R&D activities of the
Institute. The Institute receives Plan funding from
DIPP for infrastructure development and asset
creation and is partly supported by DIPP for Non-
plan expenditure. The Institute meets around 55-
60 percent of its revenue requirements through
internal generation.

CMTI continues to support the Indian
engineering industry and various sectors
through its value added services in
manufacturing technology and product
development/realization activities. The Institute
is active in metal working technology, and is
considered a one-stop destination for end-to-end
solutions in manufacturing technology
deployment. Over the years, the Institute has
established facilities for R&D in Advanced
Manufacturing and services to industries.

CMTI has staff strength of about 238, of which
one third are Engineers and Scientists. :

The Institute undertakes following activities
amongst others:
* Design and Development of Special
purpose machines, Equipment, tooling,
Test Systems, etc.
* Development of Technology for
manufacture of complex components
* Investigation and mitigation of
Manufacturing related problems
* Rapid Product Development and Additive
Manufacturing
e Evaluation and Testing of Machines and
Special equipment
* Quality Systems & Quality enhancement
initiatives
* Manufacturing Automation Ultra-Precision
Engineering, Measurement and
Calibration.
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e Technical consultancy & Technology
transfer initiatives

* Customized Training Programmes for
Corporates and Industries

* Joint/collaborative Research &
development activities with Academia,
Industries and other R&D organizations in
the areas of machine tools and advanced
manufacturing

* Specially designed PG Diploma and MTech
programmes to bring out “Industry Ready”
Engineers

e Support to industries in Applied
Mechatronics Integration such as
application of Vision Systems and
automations.

* Digital design services and support such as
Product Life Cycle Management, Virtual
Prototyping & Manufacturing, etc.

* Nano Manufacturing, Technology
Product/Process Development, Nano
Metrology Characterisation.

* Sensor Technology Development Facility
The Institute, has, over the years developed a
team of well-trained and experienced engineers
and scientists for organized research and
development activities in the field. Apart from
facilitating continuous knowledge enhancement
for its scientists through training and technology
exposure to meet the current need of embarking
upon applied R&D in advanced manufacturing
areas.

The projects under the 12th plan approved by
DIPP, GOI, have been taken up to align with and
propagate fast growing and state-of-the-art
technologies in the advanced manufacturing
domain. The equipment, facilities and expertise
required have been acquired & special civil
infrastructure facilities are completed for the
flagship project Nano Manufacturing Technology
Centre (NMTC). R&D projects have reached
advanced stage of completion & are now ready to
be deployed for commercial applications.
Collaborative R & D and related activities namely
(a) Integrated motor ultra precision Aerostatic
spindle, (b) ultra precision ultra stiff Hydrostatic
slide, (c) Spindle error measurement & analysis
system are completed. Technologies for
Compact portable Scanning Tunneling
Microscope - The first prototype is completed and
the second one s in progress.

Collaboration with national academic institutions
and other institutions for R & D and academic
related activities are being pursued.
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MEMBERS OF GOVERNING COUNCIL
OF CMTI (AS ON 31-03-2017)

PRESIDENT

Shri Jamshyd N Godrej
Chairman & Managing Director
Godrej & Boyce Ltd.
Pirojshahnagar, Vikhroli,
Mumbai - 400 079

VICE PRESIDENT

Dr. B Ravi

Professor, Mechanical Engineering Dept,
Indian Institute of Technology, Bombay,
Powai, Mumbai - 400 076

MEMBERS

Shri. Ramesh Abhishek

Secretary

Ministry of Commerce & Industry

Dept of Industrial Policy & Promotion
Udyog Bhawan,

New Delhi - 110 011

Dr. Subhash Chandra Pandey

Addl Secretary & Financial Adviser
Ministry of Commerce & Industry

Dept of Industrial Policy & Promotion
Udyog Bhawan

New Delhi - 110 011

Shri Milind R Kulkarni

Scientist-G

Dept of Science & Technology
Technology Bhawan

New Mehrauli Road, New Delhi - 110 016

Chief & Joint Secretary

National Manufacturing Competitiveness
Council (NMCC)

Vigyan Bhawan Annexe

Maulana Azad Road

New Delhi - 110 011

Member, Planning Commission
Yojana Bhawan, Sansad Marg
New Delhi - 110 001

Dr. V Sumantran

Chairman

Celeris Technologies

Plot 67, Venkateshwara Nagar,

19th Street, Kottivakkam, Chennai - 600 041
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Shri KP S Murthy

Director, HEMRL

High Energy Materials Research Laboratory
Sutarwadi, Pune - 411 021

Shri Ajay Pitre

Managing Director

Pitre Business Venture Pvt. Ltd.
B-604, ICC Towers,

Senapati Bapat marg, Pune - 411 016

Shri R S Yadav

Director, RPG (Retired) - BARC

& Adviser Nuclear Business

Walchand nagar Industries,

Walchand House 15/1/B-2, GA Kulkarni path,
Kothrud, Pune - 411 038

Shri Parakramsinh. G. Jadeja

President, IMTMA

Bengaluru International Exhibition Centre
(BIEC),

10th Mile, Tumkur Road, Bengaluru - 562 123

Dr. Sarita Nagpal

Principal Adviser

Confederation of Indian Industry
Cll Gurgaon Office

249-F, Sector 18, Udyog Vihar,
Phase IV, Gurgaon - 122 015

Dr. P G Divakar,

Scientific Secretary

Indian Space Research Organisation
Antariksha Bhavan,

New BEL Road

Bengaluru 560 231

Shri Vikram Kirloskar
Chairman & Managing Director
Kirloskar Systems Ltd.
Embassy Star, No. 8

Palace Road, Vasanth Nagar
Bengaluru - 560 052

Shri Gautham Doshi
Adviser, IMTMA
'Maitri', Plot No. 47
Sector 25, Nigdi
Pradhikaran

Pune - 411 044
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Shri S Girish Kumar
Chairman & Managing Director
HMT Ltd, HMT Bhawan

59, Bellary Road,

Bengaluru - 560 032

Shri T Suvarna Raju
Chairman & Managing Director
Hindusan Aeronautics Ltd.
HAL Corporate Office

15/1 Cubbon Road

Bengaluru - 560 001

Shri. D V Prasad

Additional Chief Secretary
Commerce & Industries Dept.
Government of Karnataka

Room No. 107, 1% Floor, Vikasa Soudha

Bengaluru 560 001

Prof S Mohan

Emeritus Professor, CeNSE,
lISc Campus

#509, 8" Cross, MSR North City

Thanisandra Main Road, Nagawara,

Bengaluru 560 045

Shri S Satish kumar
Director Incharge
CMTI

Tumkur Road
Bengaluru 560 022

Permanent Invitee

Shri S G Shirgurkar
Managing Director

Ace Designers Ltd

Plot 7&8, 2™ Main, 2" Phase
Peenya Industrial Area
Bengaluru - 560 058



HIUHEIATE o ANTS & TS

(31-03-2017 d<k)

St Ut TR
e, I STgEE™ giaen
drugsh o Fro, diamg,
HEEL - 641004

Ttk oft & A

WA SN RTeh! TEam,

HEG - 208 016

BT ISR AT

TATEHR (T Ug &) wa fgeren (A7 firer)
T 3fR WrenfirehY waTer™, TRa AR
forgm 3 drenfieht fasmr, denfieht s,
= wellet U,

T3 fegl - 110016

oft oft <t g

B FATEHNK,

WA A9fi= Igehtur famtar @ (srsuadiuam)
10 f ATEE, THER TS, HIEEN Ui,
e - 562 123

oft St gavaa

I ~ IR foremE

M 3R T fafamior ot fafres,
fptrsrTeTr, faeie,

TaE - 400079

=1 ot "1 ueeht

g frearh - (Sr3aftsee)

&I 17, TF -1, J91,

6 T, 81 i,

ool 4,

e - 560 003

S R O

ECRECNED

STHT URHTY] STTHET 5

AN A TIEISHT, e S w3 - 1,
3T Iead,

TG - 571 130

1. TH TH TR

1 fogm ofi SSfifafan (CeNSE) & fafafen
e, TR Stenfireht Jeem, (11Sc),
e - 560 012

1

MEMBERS OF RAB OF CMTI (AS
ON 31-03-2017)

Dr. P Radhakrishnan

Director, Nanotech Research Facility
PSG Institute of Advanced Studies,
PSG Tech Campus, Peelamedu,
Coimbatore - 641 004

Prof. VK Jain

Department of Mechanical Engineering,
Indian Institute of Technology,
Kanpur - 208 016

Dr. Praveer Asthana

Advisor(S&T) & Director (Nano Mission)

Ministry of Science and Technology, Department
of Science and Technology, Govt of India,
Technology Bhavan,

New Mehrauli Road,

New Delhi - 110 016

Shri PJ Mohanram

Senior Adviser,

Indian Machine Tools Manufacturers Association
(IMTMA)

10th Mile, Tumkur Road, Madavara Post,

Bengaluru — 562 123

Shri G Sunderraman

Vice President — Corporate Development

Godrej and Boyce Manufacturing Company Ltd.,
Pirojshanagar, Vikhroli,

Mumbai — 400 079

Dr. VC Padaki

Former Director - (DEBEL)

No.17, F-1, Nesara, 6" Main, 8" Cross,
Malleswaram,

Bengaluru — 560 003

Dr. TK.Bera

Former Director

Bhabha Atomic Research Centre,
Rare Materials Project, Post Bag No - 1,
PO Yelwal,

Mysore — 571 130

Dr. MM Nayak

Visiting Professor, Centre for Nano Science and
Engineering (CeNSE),

Indian Institute of Science (lISc),

Bengaluru - 560 012.
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Dr. Satish Chandra,

Scientist H, National Aerospace Laboratories,
P.B. No. 1779, HAL Airport Road,

Bengaluru — 560 017

Dr. Prasad Krishna,

HOD of Mechanical,

National Institute of Technology, Karnataka,
Suarthkal, P.O. Srinivas Nagar,

Mangalore — 575025.

Dr. G K Ananthasuresh
Professor,

Mechanical Engineering,
Indian Institute of Science,
Bengaluru - 560 012

Dr. Prabhat Ranjan

Executive Director,

Technology Information, Forecasting &
Assessment Council (TIFAC)
Department of Science & Technoogy
A-Wing, Vishwakarma Bhavan

Shaheed Jeet Singh Marg,

New Delhi — 110 016

Dr. AK Gupta

Former Director, C/O Instruments R&D
Establishment (IRDE)

Raipur Road, Dehradun — 248 008

Shri BR Satyan

Former Director, CMTI
281, 12" Main, NTI Layout,
Vidyaranyapura

Bengaluru — 560 097

Shri S Satish Kumar

Director l/c

Central Manufacturing Technology Institute
(CMTI), Tumkur Road,

Bengaluru — 560 022

Joint Directors, CMTI

a) Smt. S Usha
b) Dr. N Balashanmugam

c) Shri S Arumugasamy
d) Shri B R Mohanraj
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TECHNICAL DEVELOPMENT

1. DESIGN, DEVELOPMENT AND
MANUFACTURE

The Institute undertakes design and
development of Special Machines, Equipment
and Test systems for customers. All new Design
projects are being realized through the PLM
environment. Currently, the Institute is involved
in the following sponsored development
projects:

a) High Speed Shuttle-less Rapier Loom

The manufacturing of the prototype loom is
in progress of the many novel mechanisms
proposed, two of them were assembled
and tested for functionality, performance,
noise and vibration. One novel mechanism
has been chosen for deployment in
prototype loom. The first prototype of the
shuttle-less loom is likely to be completed
by September 2017.

b) Vertical Planetary Mixer of 160 Litre
Capacity (MY-16)
This mixer is the smallest capacity mixer
developed by CMTI and is meant for pilot
mix trials have been dispatched in June
2016.

4.5 Ton Vertical Propellant Mixer

Subsequent to successful development
and supply of 4.5T vertical mixer, a repeat
order for supply of the same capacity
vertical planetary mixer by M/s ISRO.
Purchase orders for all the major sub-
contracted items and critical bought-out
items have been placed and
manufacturing is under progress.

d) Design & Development of Ghana

Indhana Mishrana Yantra (GIMY-120)

M/s Ordnance Factory ltarsi (OFI) has
placed an order for design, manufacture,
supply, installation and commissioning of
GIMY-120. The design of the machine is in
progress and outsourcing of major and
longer lead time products have been
initiated

Mishrana Yanthra-120 Spares

M/s SFC, Jagdalpur has placed a supply
order on CMTI for the supply of critical
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spares for MY 120 Mixer, designed and
developed by CMTI. The spares were
suppliedin February 2017.

f) Spill Collection System for Vertical
Mixer
Design, fabrication, assembly, testing,
supply, erection and commissioning of spill
collection system for Vertical Mixer
supplied by CMTI. Design, manufacturing
and procurement of all bought out items
are completed and assembly is in
progress. This will be dispatched during
3rd week of April 2017

g) Twin Screw Continuous Mixer

The twin-screw mixer is a first of its kind
development activity taken up at CMTI for
indigenous technology development.
Installation and commissioning of the mixer
at HEMRL, Pune was successfully
completedin June 2016.

h)Investigation of RCC as an Alternate
Material for Machine Tool Structures

In the quest for developing alternative
materials to the traditionally used cast iron
structural elements of machine tools, CMTI
had established a case for RCC as a viable
alternate MOC for machine tool structures
through investigative studies under static &
dynamic conditions and periodic evaluation
of the dimensional stability of the structure
and machining performance. CMTI has filed
a patenton 3rd October 2016.

i) Design Verification of Clamping
Arrangement

A design verification project was carried out
for M/s Wheels India Limited, for modified
component clamping arrangement in their
newly designed spinning machine to
facilitate automation and higher productivity.
A comprehensive report for the same has
been submitted in July 2016.

j) Re-qualifications of Toolings

Design modification of six toolings has been
taken up for improving the performance with
regard to draining & drying, alignment of nut
rotation mechanism and stud elongation
measuring mechanism.
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2. PRECISION DESIGN & DEVELOPMENT
SERVICES

Development of technology for manufacture
of precision and micro parts, providing
machining services for in-house projects,
meeting external requirements in addition to
R&D are the focus of Precision
Manufacturing services.

Technology Development for
Manufacture

Some of the micro component and artifacts
for which technology for manufacture has
been developed for customers during this
year are given below:
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Integral Balance Set

a) Technology developed for manufacture of
Integral Balance set made of MDN 300 steel
having positional and dimensional
tolerances in the order of 5-10um is used for
measuring forces exerted on Aircraft scaled
models during wind tunnel testing
application.

b) Hydrodynamic bearings having an
accuracy <1ym and a surface finish of
<50nm is successfully developed and
supplied.

c) Technology developed for Fabrication of
Precision components made of difficult to
cut materials like Molybdenum, Kovar,
Hafnium and Titanium having positional and
dimensional tolerances in the order of 5-10
pMm which are used in Defense Applications.

d) Some of the continuing activities for
technology development are: Hyperbolic
feed rollers of SPM's for the improved
surface finish of the rollers used in bearing.
The profiled pair of rollers has high
geometrical accuracy in the order of 5 ym
and their surface quality in the order of
0.4pm

Micro Nano Fabrication Services

CMTI renders services in Micro and Nano
Fabrication using various Nano Technology
Equipments. Established the technology/
process parameters in machining Micro-
gratings, Spiral grooves, Micro heater,
Micro fluidic device, etc.

Array of Micro-gratings consisting of width
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2 um x 1 ym deep were machined on
Aluminium to optimize the Femtosecond
laser parameters.
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Image of the Rectangular Slots
Cut in Glass
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b) Slots of size 0.64 x 5.97 mm were cut on
glass wafer required to insert micro cables
in MEMS applications.
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Machined Borosilicate Top Plate
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¢) Machining of spiral grooves on spherical
surface using femtosecond laser for bearing
applications. The depth of the groove is 2

Mm.

d) Machining of micro-fluidic device in
Borosilicate Glass used in processing and
analysis of single cells in Bio-medical
applications. The c/s of the channel is 70 x
70 um.

e) Machining of micro-heater in Copper of

thickness 100 pm used in sensor

applications.

Fabrication of Standard Glass Scale
Gratings of range 0-150 mm and 0-10 mm
by direct writing with use of ultra fast
femtosecond pulsed laser, which is an
alternate process to photolithography.

f)

TTH Tohel AT

Glass Scale Grating
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g) Machining of microfluidic channel in PSA
(Pressure Sensitive Adhesive) material
used in MEMS applications.

h) Machining of mask in OHP sheet required
for resistor coating using Excimer laser.
The resistors developed by PVD coating
are used in sensor applications.

3. ADDITIVE MANUFACTURING

“Laser Sintering of Bronze Nickel, Bronze
Nickel-Graphene and Metal Matrix
Composites by DMLS process” were
carried out. The laser-sintered specimens
will be subjected to microstructure,
mechanical strength and wear studies.

4. SURFACEENGINEERING

The various research activities include
Micro Heaters, Mask for MEMS and
Metrology Artifacts, Feasibility study of
CNT based UV sensor, DLC Anti
Reflective Coating for Infra Red Windows,
Synthesis and characterization of carbon
coatings on various substrates using
PECVD etc.
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a) Development of Micro heaters

Thin film based nickel micro heaters are
being developed. The nickel micro
heaters have been developed on silicon.
Thin film coating for dielectric and nickel
coating was carried out using physical
vapour deposition and the machining was
carried out using Excimer laser.

b) Development of mask for MEMS and
Metrology artifacts

Masks for semiconductors and other
metrology artifacts have also been
attempted. The masks were developed by
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depositing a thin layer of dense metal film on
a soda lime glass and etched using Excimer
Laser for a particular design.

c) R&D Projects in Progress Include

5.1

b)

. Development of DLC Anti

Feasibility studies on synthesis and
characterization of Carbon coatings on
various substrates using PECVD
techniques

Reflective
Coating for Infra Red Windows

i. Feasibility study of CNT based UV sensor

ASSIGNMENTS AND SERVICES BY
LABORATORIES

Hydraulics Laboratory

Assembly / Testing of Airworthy
Products (18 assignments):

i. Pressure Impulse test and proof pressure
teston Ti Tubes

ii. Assembly and acceptance testing of
hydraulic systemfiltersis in progress

iii. Impulse fatigue test on Retraction
actuatorisin progress

iv. Pressure cycling, Thermal shock, Proof
pressure and burst pressure test of
combined condenser & liquid air heat
exchanger and air cooled liquid cooler of
LCA, Mk2.—isin progress

v. Proof pressure test on Actuator cylinder

vi. Qualification testing of OBOGO’s LRUs
NRV dia. 25mm & QDC dia. 10mm is in
progress.

Testing of Industrial Hydraulic items
(262 assignments)

Cold soak of hydraulic cylinders for 24 hrs
and cycling

Calibration of Automatic particle counter

Onsite oil contamination analysis for
proving the filtration unit

Calibration of thermal relief valve
Pressure cycling test on hydraulicfilters

Filtration efficiency test and dirt holding
capacity test on Spin-on filters
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* Pullout test on hydraulic tubes

* Inspection, integration and proving of
hydraulic power pack with special
purpose machines

c) Routine Testing services (441

assignments)

The laboratory provided the following
routine testing services.

i. Testing of hydraulic elements
ii. Measurement of oil contamination level
iii. Component cleanliness level checking

iv.Calibration of pressure gauges,
temperature transducers, thermometers
& RTD

v. Supply of calibration fluid
vi.Hydrostatic pressure testing

d) Otherservices
i. Annual Maintenance Contract for pump test
rig facilities developed for LCA pumps
ii. Annual Maintenance Contract for heat
exchanger’s pressure cycling test rig and
thermal performance test facility.
iii.Overhauling & testing of stud tensioning
equipmentis completed
e) R&DProject:
1) Development of telescopic cover test rig is
completed.
2) Development of Spindle Test Rig -
completed.

3) A new feature SEA (Spindle Error Analyser)
added to the already developed Spindle
TestRig.

4) Development of hydraulic actuator
mechanism for cowl movement for
aerospace application is completed.

5) Development of battery operated hydraulic
rig to charge parking brake accumulator of
LCAIis completed.

6) Design and development of pressure
endurance tester for MEMS based pressure
transduceris in progress.

7) Development of qualification testing of
leading edge slat actuator is nearing
completion
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Endurance Test Fixture for LES Actuator

8) Development of Sphere Lapping

fSoma Attachment for Medical applications.

ot ‘ o The development of sphere lapping
 fere g fim 3 am I{U_&ﬁ attachment for CNC turning lathe is

W§|.%WWW%WW% completed. The attachment is undergoing

SISl H T TR daal W ek §9 3 A1 trials to produce accurate form and Nano

TR 1 T T i 3 fore wdteqor & 4R @ e level surface finish on spherical surfaces

we used in hip joint for medical implants

applications.

TAIY o9 3r¢Tde A 379 Sphere Lapping Attachment Set Up
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5.2 Chemical Laboratory (685 assignments)

i. The NABL accredited chemical laboratory at
CMTI provides services in the area of
chemical analysis of metals and alloys,
identification of metal coating and
measurement of metal coating thickness,
calibration of spectrometer, balance &
weights, surface treatment, oil analysis and
corrosion testing of components.

. Quality Enhancement Initiative:  CMTI
conducted assessment of chemical
laboratories attached to various
organisations on behalf of NABL in the
capacity of Approved Technical Assessor.

5.3 HearNihe TIRTITEAT (171 1)

5.3 Metallurgical

assignments)
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The laboratory provides mechanical testing
(macro and micro hardness testing),
vibratory stress relieving services, and
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metallographic analysis (microstructure
analysis, grain size measurement, non-
metallic inclusion rating, case depth
measurement, delta ferrite measurement
and macro etching), measurement of stress
and characterization of crystalline samples
using x-ray diffraction technique.

5.4 Metrology Laboratory
a) Laser Measurement

i. Alignment, Testing and Calibration of
Machine Tools and Measuring Machines (5
assignments) Calibration / alignment
(including 4 CNC Machines, 1 CMM) were
carried out using Laser measurement
systems at various customer’s works.

ii. Calibration of Laser Measurement Systems
using reference laser system. (27
assignments)

Metrology Services (621 calibration
assignments)

5.5

CMTI renders services in calibration of masters
in the area of length, angle, form, surface finish
and gears with traceability to international
standards and inspection of very accurate
components.

i) Calibration of masters, equipment &
gauges carried out

 Calibration of gauge blocks & angle gauge
blocks

Gauge blocks of grade K are carried out
using gauge block interferometer. Gauge
blocks grades 0, 1 and 2, Angle gauge
blocks are calibrated by comparison
measurements with uncertainty on par with
National/International laboratories.

e Calibration of Masters

Glass scales/grids, Ring Gauges, Radius
Masters, Master Balls, Reference Master
Setting Rods, Master Glass Scales, Glass
hemi-spheres, flick standards, master
cylinders, Cylindrical Squares,
Granite/Steel Squares, Surfaces roughness
masters for parameters of roughness,
groove depth, Artefacts like gear masters
(involute & profile Masters), helix & lead
master; optical flats, optical parallels; caliper
checker/Check Masters, contour masters,
CMM masters.

® Calibration of Instruments / Equipment
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Limit Gauges (Plain, Threaded & Taper),
Equipments like extensometers, height
gauges, depth gauges, micrometers etc,
setting plug/ring gauges, thread plug
gauges, step gauges, Thread measuring
wires, Thread pitch micrometer, Ball bar,
Autocollimator, Electronic Levels, Mini
Levels and Coincidence Levels, Electronic
Dial Gauges/ Extramesses, Electronic
Comparators, Straight Edge,
Extensometer, Surface Plate, Test sieves,
radius standard, steel balls and spheres,
length bar, granite/steel squares, dial
calibration tester, mandrels, Laser Distance
Meter.

® On-site calibration of:

v Coordinate Measuring Machines

v' Profile Projector

v’ Universal Length Measuring Machine

v Gear Testing Machine

®In addition, conventional measuring
gauges/instruments like Vernier and Dial
Callipers, Steel Scales, Steel/ woven cloth
Tapes, External/lnternal Micrometers,
Height Gauges, Master Balls, Thickness
Standards, Bevel Protractors, “V” Blocks,
Clinometers etc., were also calibrated.

®* Nano metrology services provide solutions
for process optimisation for machining of
ultra precision surfaces. Measurement of
Surface roughness in the range of sub
nanometre levels using Atomic Force
Microscope, Confocal microscope,
Ellipsometer and Optical Profiler for
automobile, bio medical & nuclear
applications. The services were rendered to
various industries & academic institutions

ii) Inspection and Measurements carried
out in the following major areas (84
assignments)

®* Dimensional and geometrical
measurements of Pickup Segments &
Radiating Segment.

® Inspection of lockup assembly parts

* Dimensional and geometrical inspection of
plate pumping

® Measurement of piston, sleeve & cap.
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® Inspection of critical component of Thirty
Meter Telescope (Profile accuracy, True
Position, Form etc. and linear and angular
measurements)

Inspection of bumper moulds using laser
tracker.

Metrology Laboratory also supported for
internal projects covering services of
incoming inspection, vendor component
inspection, bought out items inspection and
internal manufacturing.
iii) Nano Characterisation Services using
XRD

The following characterisation services
were provided using X Ray Diffractometer
(XRD) to various industries & Academic
institutions to find the crystallite size, crystal
structure, residual stress, degree of
crystallinity, phase analysis

a) Find the different phases of sodium salt from
different countries for assuring food quality

b) Different phase formation in soldering
material during the thermal cycle in space
application.

c) Study on failure of gear components and
heat treated samples, due to formation of
high value of austenite phase.

d) Chemical analysis of different type of
material like polyester, micro particle, nano
particle, etc.

iv) Nano-Characterization using FESEM

Nano characterization services using
FESEM were provided for various
customers including industry, academia
and in-house R&D projects. SEM
characterization of effect of drugs on the
bacterial cells in catheters, drug coatings on
fabrics used in biomedical applications,
quality check of electro-polished SS
components, imaging of cardio vascular
stents coated with drug.

Characterisation using Nanoindenter

Nano characterization services using
Nanoindentor like Nano deflection
measurement on Micro cantilevers, Scratch
tests on many samples, wear tests, etc.
were provided for various customers
including industry, academia
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vi)

Atomic Force Microscope (AFM)

AFM services were provided for various
customers including industry, academia for
imaging of CNT reinforced composites, STM
imaging on Au/Ni sputtered on Si Wafer,
imaging on ZnO coated sample for solar
cells.

vii) Raman Spectroscope

b)

Vil

Raman spectroscope is used to study
molecular vibrations and phonon vibrations
of lattices. Services were provided for
various customers including industry,
academia.

MoS2 powder material and CuSnS thin films
for solar cell applications.

Studies on thin film to identify the
percentage of crystallinity.
i) Fourier Transform Infrared

Spectroscopy (FTIR)

FTIR is mainly used to study the functional
group identification in organic and inorganic

materials. Services were provided for
various customers including industry,
academia.

Study on polymer gears for sorting out
quality issues.

Identify whether the given rubber material is
Neoprene or Nitrile rubber.

Study the % Transmittance of IR-filters

Identify the B-phase transition of PVDF
polymer, and TiO2 & ZnO powder from
Neem extract.

Study on double side coated Diamond Like
Carbon (DLC) over Ge and Si substrate

Gas Sorption Analyzer (Physisorption &
Chemisorption)

Itis used to measure the Surface area, pore
size, pore volume and pore size distribution
using physisorption and, metal dispersion,
active metal surface area, surface acidity /
basicity of catalysts and surface chemical
property analysis of catalysts using
chemisorption. Services were provided for
various customers including industry,
academia.
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BET analysis by using gas sorption analyzer
Calcium different ores like Calcite and
Vaterite for cosmetic application

To find out the surface area of Zirconium and
Gadolinium mixture.

Rheometer

This equipment is used to measure the way
in which a liquid, slurry, semi-solid material
flow in response to applied forces. This is
also used for those fluids which cannot
define by single value of viscosity. Services
were provided for various customers
including industry, academia.

Analysis of crude oil wax from oil wells
located at different countries to find out the
yield stress

b) Analysis of the variation of the viscosity with
time of Polyvinyl Siloxane impression

material

xi) Transmission Electron Microscope
(TEM)
TEM is used for imaging and
characterization of samples & components.
Services were provided for various
customers including industry, academia for
various characterizations including high
resolution atomic scale imaging, selected
area diffraction, chemical composition
analysis using EDX etc.,

xii) Confocal microscope is used in surface
and 3D topography for large number of
customers from Academia and
industries

® Topography  measurement of different
metallic samples

® Rusting amount measurement of SiC
materiel

® Teeth Samples tubules and micro level
structure analysis

® Micro Lens Structure analysis

5.6 Noise & Vibration Laboratory (46
assignments)

The Noise & Vibration Laboratory is
continuing its consultancy service to
industries and organizations. The major
industries served are Ordnance Factory,
railways, automobile OEMs, automobile
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component OEMs, machine tool &
inspection machines OEMs, Defence and
SMEs in manufacturing industry, etc. The
lab also provides services in condition
monitoring of machines and dynamic
balancing services

a) Noise & Vibration analysis

» Vibration Monitoring of Machines.

» Sound Intensity Measurement and
Structure Borne Noise measurement of Air
Generation Treatment Unit.

» Structure Borne Noise and Sound Intensity
Measurement of Sydney Gear Box Unit,
RS11 VAC Units.

» Vibration Investigation and Mitigation of
Vibration Problem in Mobile Dewatering
Unit.

» Study of isolation performance of bungee
cord of STM.

> Noise and Vibration measurement of Hello
Starting Rectifier.

» Transmissibility measurement of STM
Granite Block

> Noise Isolation Measurement of STM
Acoustic Enclosure.

» Vibration Measurement for Cutting Tool
Monitoring.

b) Dynamic Balancing (Continuing activity)

During the period 6 assignments were
completed in the dynamic balancing of HF
spindle, Starter armature etc.

6. Xl PLAN PROJECTS ON ADVANCED
TECHNOLOGY AREAS

6.1 Nano Manufacturing Technology Centre
(NMTC)

As part of this flagship project of DIPP
continued under XIlI plan, the civil
infrastructure work for the new building is
completed. The requirements of HVAC,
Electrical, PHE, Clean room accessories,
Gas handling systems and vibration
isolation works are being tendered through
CPWD

Collaborative R&D

The following product oriented collaborative
R & D projects are completed and are being
used as further R & D work on technology
development
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Development of Integrated motor ultra
precision Aerostatic spindle

Development of ultra precision ultra stiff
Hydrostatic slide

Development of Spindle error measurement
and analysis system

The following new R&D projects are in
various stages of progress

Technologies for Compact portable
Scanning Tunneling Microscope - The first
prototype is completed and the second one
isin progress

Micro needle array based electrode for
biopotential measurement - completed

6.2Sensor Technology Development

b)

ii)

b)

Facility (STDF)

As part of this project under 12th plan by
DIPP, the establishment of Sensor
Technology Development Facility (STDF) at
CMTlisin progress.

The following equipment were procured and
are under procurement

Order placed for Wafer Bonder, Seam
Sealer, Electron Beam Welding machine,
Electroplating system and Dry Etching
system, E-beam Evaporation system,
PECVD, Mask making/ Laser Writer system,
Evaluation kit for MAX1452 signal
conditioner procurementisin progress

Installation and commissioning of Manual
Probe Station, Impedance Analyzer, Bond
Tester, Wafer Dicer, Critical Point Dryer,
Optical Microscope, MEMS Simulation and
Analysis Software Tool — ANSYS, Solid
Works, EDA tools, Digital Multimeter,
Helium Leak detector, X- Ray Inspection
System, 1G Calibrator are completed

R&D activities of STDF are:

Development of Machine Health
Management System (MHMS) (comprising
of Thermal Error Compensation Module and
Measurement of Machine Tool Vibration &
Analysis) is completed. Integration of all
modules & testing is in progress.

Design and Development of Piezo-resistive
based MEMS pressure sensor for bead
seating pressure measurement for
Automotive industries is completed
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6.3 Vision Lab

a) Nano scale feature analysis using ‘Through
Focus Imaging Technique’ -
Experimentations to create libraries using
the Lumerical FDTD software and to
improve the correlation between the actual
data from the optical microscope and the
simulated data from the Lumerical FDTD
software is under progress

Development of Laser Scanning Technology
Research on development of technology for
scanning of tyres using lasers is completed.

Development of Fringe Projection based 3D
Scanning System-Research on
development of 3D scanning system by
fringe projection profilometry is completed.

6.4 Academy of Excellence for Advanced
Manufacturing Technology (AEAMT)

As part of this Flagship project under DIPP
and the “Industry Ready Engineers” initiative

The First batch has completed the first year
as part of the two year M.Tech program on
Advanced Manufacturing Technology in
collaboration with Karunya University,
Coimbatore. The batch is carrying out
project work as part of the third & fourth
semester curriculum at CMTI

The third batch has commenced as part of
the two year M.Tech programme on Design
& Precision Engineering from August 2015 in
collaboration with NITK, Surathkal. The
second & third batch underwent a
Laboratory Exposure Program as part of the
2nd Semester curriculum.

The Sixth batch of Post Graduate Diploma in
Advanced Manufacturing Technology
(PGDAMT) course is completed. Seventh
batch are undergoing second semester
curriculum at CMTI in collaboration with
Karunya University, Coimbatore.

The second batch has commenced as part of
the Post Graduate Diploma in Additive
Manufacturing in 2016 in collaboration with
College of Engineering, Pune. First batch
are undergoing second semester curriculum
at CMTI

6.5New Facilities/Equipment Added/
Upgraded for R&D Work and Services to
Industry
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The following equipment has been added to
facilitate the various ongoing R&D activities
under the plan projects, services and future
needs of the Institute.

CAD/CAE workstations.

The Upgradation of Coordinate Measuring
Machine, UPMC 850.

Contact Angle measurement equipment and
Pin/Ball on Disk Tribometer.

Technology Information and
Publications

The Technology Information Center
provides manufacturing technology related
information culled out from books, Indian
and international journals, proceedings of
conferences held at various locations,
reports, standards and directories, to CMTI
Scientists, Engineering industries,
Academia, R&D Organisations, Engineers
and Research scholars through:

Specially compiled Bibliographies on
selected topics Corrosion, Cutting fluid,
Electrical Discharge Machining (EDM),
Finite element analysis, Laser micro
machining, Machine tool vibration, Metal
injection moulding (MIM), Metal Matrix
Composites (MMCS), Metallic coatings,
Minimum quantity lubrication,
Nanofabrication, Sheet metal forming (12
Nos)

Publication of the monthly Technical journal
Manufacturing Technology Today (MTT)
(Currentcirculation 525).

Indian and foreign Periodicals (74 titles)

The Manufacturing Technology Database,
(currently 111077 records)

Membership to Indian and International
professional Associations & Institutes (12
organisations)

The monthly journal ‘Manufacturing
Technology Today- MTT’ goes online
through i-Scholar. CMTI has entered into an
agreement with “Informatics Publishing
Limited, Bengaluru” for online hosting, as
well as promotional activities through fi-
Scholar’ for the Manufacturing Technology
Today — MTT journal on 24th November
2016. The ‘Subscription Access’ is provided
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for online Journal Subscription and
downloading soft copy of selected articles
through URL: http://www.i-
scholar.in/index.php/MTT/index

b) The Centre has a wide collection of latest
documents including books, periodicals,
standards, reports, conference
proceedings, directories, CD’s etc. The

document holdings stand at around 36902.

The Centre provided value added reference
services to internal and external clients:

Technical enquiries for bibliographic
references, addresses, standards and
Technology information (200 instances).

About 600 references and web pages were
supplied during the year.

8 Annual Membership

Annual Membership of CMTI Society is
offered to industries and educational
institutions enabling them to participate in
the activities of CMTIl and receive CMTI
Technical Information Services and
Publications. The membership stands at 92.

Engineering Students are offered
membership at special rates. This will
enable the students to utilize
Technical information services for their
project works and seminars.

There are 12 Student members.

v" Course participants are being given free
membership for one year (407 members)

9 Human Resources Development

9.1 HR Development of CMTI Scientists and
Officers:

a) Manpower augmentation and Knowledge
enhancement:

Atotal of 78 CMTI Scientists, Engineers and
Technical, Non-technical support personnel
were deputed for various Training
Programmes covering ANSYS Tool, Solid
Works Software, Metallography, POWER
PMAC, Finite Element Analysis (FEA)
etc.

b) Training on Advanced Technology

Equipment/ Softwares:
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Vi.

Vii.

viii.

Xi.

One Scientist attended a training
programme on “POWER PMAC” on 4th -
8th April2016 at ATC Automation, Mumbai
organized by Delta Tau-India, OMRAN
Corporation

Six Scientists attended training on “Multi
Body Dynamics (Machinery module)” at
CMTl on 5th, 6th and 21st of April 2016.

One Scientist attended a course on
“Application of System Approach for
Precision Grinding Processes”, at IIT,
Madras from 06th to 10th June 2016.

One Scientist deputed to get acquainted
with the advanced version of Optical
Emission Spectrometer (OES) with the
special features of OXSAS software and to
makethe best use of OES. The operation
of OES requires OXSAS software which has
several features with regard to operation,
calibration, maintenance and statistical
evaluation of test results. (OXSAS stands
for OES and XRF Spectrometer Analytical
Software). AtThermo  Fischer Scientific
(Ecublems), Switzerland from 18th to 22nd
July, 2016.

Four Scientist attended a webinar on
"Adams-Matlab Co-simulation for Industrial
Robot  Analysis" on 30th August 2016 at
CMTI

One Scientist has undergone training on
Metallography, during 29th - 30th Sept.
2016 at Arkey Conference Hall-A, Pune

One Scientist attended a two day training on
Electronic Design Automation (EDA)
Software Tools, "PADS Standard Plus” from
19th to 20th October 2016 at CMTI.

Two Scientists attended 6 days webinar
training on “Finite Element analysis (FEA)
for design engineers, conducted by SAE,
USA

Two Scientists attended two days training
program on “Solidworks modeling” at
BEACON Pvt. Ltd. Bengaluru.

Two Scientists attended training on ‘ANSYS
Tool’ organised by ANSYS, Bengaluru

One Scientist attended training on’ Solid
Works Software’, organized by Beacon
Engineering solution, Bengaluru
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xii. One Scientist attended two-day training on
"Solidworks Professional simulation"
software atBeacon Pvt. Ltd, Bengaluru.

xiii. Five Scientists attended web based training
on "Finite Element Analysis (FEA) for
Design Engineers" at CMTI on 8th to18th
Nov 2016.

xiv. Six Scientists attended the following web
based training programs at CMTI from 21st
Nov to 29th Dec 2016

a. Structural Optimization in Finite Element
Analysis

b. Fatigue & Fracture Mechanics in Finite
ElementAnalysis

c. Basic Dynamic Finite ElementAnalysis

d. Advanced Dynamic Finite Element
Analysis

xv. One Scientist deputed for “Visionary
Leaders For Manufacturing (VLFM) 2016-
17 Senior Management Training
Programme” organized by CII. This training
program will be conducted module wise (5
Modules) at different locations followed by a
Japan Visit.

xvi.One Scientist attended “Two days Seminar

And Exhibition — Innovation In Technologies,
Processes, Machine Tools & Quality Control
For Manufacturing Excellence”, Organised
jointly by Society of Indian Aerospace
Technologies & Industries (SIATI) and
Indian National Academy of Engineering
(INAE), in association with Machine Tools
and Quality Control Equipment
Manufacturers and R&D Institutions, on 2nd
& 3rd December 2016 at Dr. VM Ghatge
Convention Center, HAL Airport Road,
Bengaluru.

xvii.CMTI Scientists visited the “International
Textile Machinery Exhibition (ITME)- 20167,
jointly organized by DHI, Ministry of Textiles
and TMMA at Mumbai from 4th to 7th
December 2016, to survey / study of textile
machinery exhibited during the exhibition.

xviii. Two officers participated in one day
workshop on ‘Total E-Solutions’- TechFocuz
Digital Library (TFDL) 4.0, organized by
Focuz Infotech, A unit of Focuz Innovations
Pvt. Ltd., Kochi, Kerala, at YWCA, ARATHI-



4.0 T e Toaet shriemet 3 s foran, 3 oTmdi-
g Afet o, R H 3 2 |

xix Fed geie | StuAsfiee, 991, S H 02 ¥ 16 9=
2017 ! SodeH o\ dfeet wefa W @ R
i weer 3 afkte & foaw 2 St i
IEREAERIRRIEI

XX.Ueh ATeh 4 WS T 6 ¥ 7 {2017 TAHET, i
i fafmtor’ w a1 feawdar fsteror o wefwmen o
T ot

) UiSTeror sheish, AR iR oo™

T 78 ANE AT T T & St 3
T 25 UEE SR AT TS, reH],
FTIEATAT 37 A= SHrishaT 3 9 foa|

. “‘UeIgE dTeR dehATeRl SE - 2016°° 17 6 18 51
2016 1 T gaq AffeiEm’, IR e
T, STE ol 9= gl |

ii. 29 TS 2016 3l goreht A ST ATed T AR TS
g dow IR A aead Nfieh & fow
Hugdtams & ey Srenfifrai iR faemear w
Sqfa

iii. YT o JHTIh A § 27 sy, 2016 0 9"
Siurs = gRT AT 0T hT3e T H AT |

iv. 2 Tader 2016 1 AT M, STelE § THUEH
Tigead fageeH R fasowor g e - 2016
TR o1 SRS g1 |

v. 6 TadeR 2016 i <fie I, sTqe | 3 € ega
TR SfEAT W T |

vi. oM, TR IR SR ARt W IR fagm
T, STqE W 28 ¥ 30 AR 2016 % IR
AT T |

Vi, SREIH TSI, STTqE H 6 TR 2016 H Th
feawfr TWINC-T3 srieme|

viii.19 3TFE, 2016 1 AT MEMAT, rege |
AT eI 9 HIT|

ix. SR EHIE SIS, STTe SR SRS IS
THATE G 2016

x. SUHS ARd WEER gHI SSSTEuEH, it 3in
FHUHTHHTCES STE § SN wEIene  sifge
UaT TR TR YL |

Xi. SATEITEUHH! STeTE § UM IR 9 g TR
Tieh{-Tohel TqE ALTOT U H ST W hE e

33

XiX.

XX.

Vi.

Vii.

viii.

Xi.

Centre for Women's Development,
Koramangala, Bengaluru on 9th December
2016.

Two Scientists were deputed for pre-
shipment acceptance testing and training on
“Electron Beam Welding Machine” at “M/s.
Evobeam GmbH, Mainz, Germany during
02nd to 16th March 2017.

One Scientist attended Two days training
Cum Workshop on 'Smart Manufacturing' on
6th - 7th March 2017 at NPC, Chennai.

Training programs, Seminars &

Conferences

About 78 senior officers and Scientists of the
institute participated in about 25 National &
International Seminars, Conferences,
Workshops and other Programmes.

“Fluid Power Technical Seminar—2016”, on
17th to 18th June 2016 at ‘The Satish
Dhawan Auditorium”, Indian Institute of
Science, Bengaluru.

“R&D Meet on Industrial Valves”, on 29th
July 2016 at Hubli and made presentation on
technologies and expertise available at
CMTI specific to Industrial Valve
Technology.

Workshop on Particle Counters organized
by PAMAS GmbH on 27th Sept 2016 at
Aeronautical Society of India

Conference on "MSC Software Simulation &
Analysis Conference - 2016" on 2nd
September 2016 at ITC Gardenia,
Bengaluru.

Seminar on "3D EXPERIENCE FORUM
INDIA" on 6th September 2016 at Leela
Palace, Bengaluru.

International conference on fatigue,
durability, and fracture mechanics, Indian
Institute of science, Bengaluru during 28th
to 30th September 2016.

One day “TWINCAT3” workshop on 6th
October 2016 at Beckhoff Automation,
Bengaluru.

Workshop on Labview software on 19th
October, 2016 atITC Gardenia, Bengaluru

. Workshop “NI days 2016”, organized by

National Instruments India, Bengaluru
Workshop “Intellectual Property Rights and
Management” Organised by DST Govt. Of
India & KSCST atlISc, Bengaluru

Workshop on “Advances in Mechanical
surface characterization” conducted by
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Anton PaarIndiaat1Sc Bengaluru

xii. Workshop on ‘Bench Marking’ conducted by
National productivity council, New Delhi

xiii. Workshop on "Vibration Analysis Concepts
- Hand Calculations and FE Analysis" on
16th & 17th Feb 2017 at11Sc, Bengaluru.

d) Guest Lectures were delivered by CMTI

Scientists in areas of ‘Pneumatic Systems’,
"Machine Design - 1", "Preferred numbers,
Drawing Rules, Limits, Fits & Tolerances,
Selection of Fits and Sensitivity Analysis" ,
“Gear Engineering’, “Design for
Manufacturing and Assembly”, “Condition
Monitoring for Predictive Maintenance at
Vibration Analysis and Correlation
Symposium”

9.2 Training Programmes conducted by
CMTI
The Institute has been conducting seminars
and technology upgradation training
programmes targeted to managers,
engineers, technical supervisory personnel,
which have been well received and
appreciated by engineering Industries in the
country. These programmes are
continuously updated in terms of contents
and quality. The current emphasis is on
training of industry personnel for meeting
the challenges of global competition.

The following HRD activities were carried
out by conducting 41 training Programmes
for477 Engineers over 149 Man days.

i. A presentation on “Additive Manufacturing”
was delivered by A. R. Vinod to engineers
from HAL, Nasik and HAL Engine Division,
Bengaluru on 18th May 2016.

ii. Atalk on “Rapid Prototyping” was delivered

by A. R. Vinod to engineers of Indian Air

Force, Navy and Army at Airforce Station,

Jalahalli, Bengaluru on 15th July 2016.

A talk on “Additive Manufacturing” was

delivered by A. R. Vinod to engineers from

Airforce Station, Jalahalli, Bengaluru on

19th September2016.

A presentation on “Additive Manufacturing

for Refurbishment and Product

Development” was delivered by A. R. Vinod

in one day Seminar on “Latest Trends &

Future Potential of Additive Manufacturing”

at CMTI, Bengaluru on 28th December

2016.

v. Atalk on “Development of Functional parts
and Remanufacturing using DMLS and
DMD Technology” was delivered by A. R.
Vinod in Pre-Conference Workshop on
Additive Manufacturing at VIT University,
Vellore on 22nd February 2017.

A talk on “Additive Manufacturing for
Product Development and Refurbishment”,

Vi.
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was delivered by A.R. Vinod in National
Workshop on Laser Processing of Materials
atNITK, Surathkal, on11th March 2017.

Delivered lecture on Condition Monitoring
for Predictive Maintenance at Vibration
Analysis and Correlation Symposium at
[ISc

Scheduled Training Programmes

21 scheduled training programs were
conducted for 215 participants for over 63
Man Days on topics like Uncertainty, GD & T,
Precision Measurements & Metrology,
Laboratory Management, Calibration, Noise
& Vibration, Additive Manufacturing, Gear
Engineering, Mechatronics, Machinery
Condition Monitoring, Chemical Mechanical
& Metallographic Testing, Surface Coating,
DFMA and Electron Microscopy etc.

Exclusive Training Programmes

19 exclusive training programs were
conducted for 237 participants for over 83
Man Days on GD & T, Additive
Manufacturing & Rapid Tooling, Precision
Engineering Technology, Advanced
Materials Characterization, Part
Programming, Automation in Manufacturing
and Metrology and so on.

On-site training programs

On - site program was conducted for 25
participants for over 3 Man Days on GD &T.

Projects & in-plant training for Students:

The following student project work were
offered at CMTI and guided by CMTI
Scientists in the areas of:

Development of Improved Sintered
Magnetic Abrasive Media for Magnetic
Abrasive Finishing.

Study of Nano Scale Imaging Using
Scanning Tunneling Microscope

i. Study and Analysis of different catalysts in

CNT growth using PECVD system
Machining of spiral grooves on spherical
surface using Femtosecond laser
micromachining system

Development of bi-metallic nano catalytic
coating for the improvement of adhesion in
CNT growth process

Development of the process to fabricate 3
dimensional Micro structures inside glass
using femtosecond laser for micro fluidic
applications

Vibration Measurement for Tool Condition
Monitoring
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viii. Development of Bronze Nickel - Diamond

composites by Additive Manufacturing

process

Studies on micro machining by Pulsed

Electro-Chemical Machining process

x. Investigation of properties of SS316
components fabricated by Laser-Additive
Manufacturing process

PAPERS PUBLISHED /PRESENTED
/ACCEPTED:

The following papers were presented by CMTI
Scientists in various Journals, National and
International conferences.

i. Tom Thampy presented a paper on
“Development of Electro Hydraulic Force
Exciter”, 17th & 18th June 2016 in the Satish
Dhawan Auditorium at Indian Institute of
science, Bengaluru.

ii. The paper on Interfacial Design and
Development of Cu/SiC MMCs for thermal
management application by PM route”, was
presented at “International Conference on
Surface Coatings” held at Chennai Trade
Centre during 26-27 Aug 2016.

Vinod, AR; Srinivasa, CK; Shashikumar, PV;
Keshavamurthy, RA presented a paper on
“Novel technique for reducing lead-time and
energy consumption in fabrication of
Inconel-625 parts by Laser-based metal
deposition Process”, ‘Rapid Prototyping
Journal’, 2016, Vol. 22, No. 2, pp.269 —280.

Niranjan Reddy, K; Narashimmulu, S;
Kusuma, N; Mohan Ram, PJ presented a
paper entitled “Novel Method of Measuring
Thermal Deformations in a VMC by
Retractable Probing System”, in AIMTDR,
2016 held at COPE, Pune.

v. Mallappa, HK; Siddaraju, KG; Khushboo;
Niranjan Reddy, K presented a paper
entitled “Alternative Method of Ball Screw
Pitch Errors Inspection using CMM”, in
Admet2017.

Sunil Magadum, Niranjan Reddy K,
Chellamalai M, Balashanmugam N
presented a paper entitled “Development of
High Precision Glass Scale Gratings using
Ultra Fast Pulsed Laser”, in Admet 2017.

Balashanmugam, N; Naveen, K; Prasad
Krishna; Mohan Kumar, GC presented a
paper on “Design and development of
microneedle array based electrode for bio-
potential measurement”, in ‘International
Journal of Nano Manufacturing (IJNM)’.

. Vignesh V Shanbhag, Naveen K, N
Balashanmugam, Prakash Vinod,

10

Vi.

viii.
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presented a paper on “Modeling for
Evaluation of Surface Roughness in
Magnetic Abrasive Finishing of Flat
Surfaces”, in ‘International Journal of
Precision technology’.

Narendra Reddy, T; Vithun, SN, Prakash
Vinod; Rao, Shrikantha S; Herbert, Mervin
presented a paper on “Ahigh speed portable
XY flexure-based Nanopositioning stage”, in
‘International Journal for Scientific
Research & Development’, vol.4, Issue 6,
Pages 868-871, DOI01/09/2016.

Vithun, SN; Prakash Vinod; Narendra
Reddy, T; Shashi Kumar, PV presented a
paper on “Design and analysis of a single-
flexure parallelogram mechanism-based X-
Y nanopositioning stage”, in ‘Int. J. of
Mechatronics and Manufacturing Systems’,
vol.9,No.1,2016, pp.24—-35

Narendra Reddy, T; Vithun, SN; Prakash
Vinod presented a paper on “Development
of high speed closed loop operation for
single notch flexure based Nanopositioning
system”, in ‘International Journal for
Precision Technology’.

SEMINARS, PRESENTATIONS &
SPECIAL EVENTS ORGANIZED

Presentations

Technical presentation and demonstration
of ‘FARO3D X330 LASER SCANNER’ by S
Srinivasan, Dy. General Manager, Smart
Labtech Pvt. Ltd., Bengaluru on 12th August
2016.

“Prevention of Sexual Harassment of
Women’s at Workplace” on 26th August
2016 by Dr. V S Elizabeth & Ms. Sumitra
Acharya

“PADS Standard Plus” on 19th
October 2016 by Mentor Graphics.

“Solid Work Software” on 7th-8th November

-20th

AEE A R Rvar 39T i i
Characterization Equipment Presentation by M/s. 'Mecwins'
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v. Technical Presentation on ‘Characterization
Equipment for Nano Sensors/Nano
Biosensors with Micro- Cantilevers and
MEMS’ by M/s. ‘Mecwins’ on 11th January
2017'.

Technical Presentation on ‘Active and
Passive Vibration Isolation Systems’, by Mr.
Uwe Steudel, International Sales
Coordinator, ‘Bilz Vibration Technology AG,
Southwestern Germany’ on 3rd February
2017.

Technical Presentation on “Applications of
Transmission Electron Microscopy’, by Ms.
Anna Karlsson, Sr. Application Scientist,
FEI, Netherlands on 16th February 2017.
Technical Presentation on ‘Additive
Manufacturing Systems’, by Mr. Pierre Henri
Thiefaine — VP Business Development —
BeAM (France)on 22nd February 2017.

Vi.

Vii.

viii.
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b) Events.

i. CMTI participated in ‘31st National
Convention of Production Engineers’, on the
theme ‘India Emerging as a Manufacturing
Hub of the World by 2020 — Prospects and
Pathways’ organized by Karnataka State
Centre of the Institution under the aegis of
Production Engineering Division Board, IEl,
held at the Institution of Engineers (India),
Karnataka State Centre, Bengaluru, on 6th
and 7th May 2016. CMTI Scientists
delivered talks on Machining Forming and
Joining, CMT]I Efforts for Skill Development,
Advanced Material and Processes

i. CMTI participated in 'Technology Meet'
organized by EEPCINDIA (Formerly Engg.
Export Promotion Council), an EPC under
Union Ministry of Commerce & Industry,
Gol., at Rajkot Engg. Association, Rajkot on
3rd June 2016.

Shri K Niranjan Reddy, Scientist D, CMTI
resented the spectrum of activities of the
nstitute, with highlights of the core

strengths of Metrology and other Laboratory



Tehie a1 Tiafafe /| 9 T 3999 &)
ST LI T TS STeAT|

iii. HugdteTE 3 sicfsr™n o wefed 3 26 ¥ 30 foasR
2016 & i< Shlcferan § Aefod # TS qemE
R fganfier @ & 23 § 'fag shenfie gmeq
e gred (fawn) & wm form o e,
I, Fraftean g fgartyes s i e
fopar T o 3R 40 © 3feren <3 o wfafAfer 3 wm
fora o | Shuardiars gl 1 ueh wfsha geea B sfiv el
T ATATIHTH, Th fawTeh, fganfies s it
TR o foru Hugdters s ufafafarca swa 21

iv. =t T8 % Iul, e, WY oed (TeEed) o7 st
TH. SAHAATE, T, Hegl SRS geii-rRri, 3ad
fafmior it 9t sSifafer o sfiwgua, 58 9
THUEET ST SR B2, ST W Sei-
YT FE YT Hl 3 W 6 IR 2016 Th oh
TR 1 9 gfafaer aedt o afua of i e &
Iqca ¥ R gfafea & G % w9 0 =eff
Sk | T o)

V. Hiuadierd Iativia gmed 3T 4.0: T
Bgthera T H TRAN, 20 3TFSK 2016 I e ATl
ed, UHfbE Ue, 1% fogl § udem (v
THIRIULE <eR 31T hiod Ue SSET 317 B3fean) g
A TR fafmior & 6 39 afaeraicrendn
& foru warer 8 syt foram | =rd
fafamtor ot fesmer w Hfza By
e S8 gl 4.0 F &0 T
weha foran man 8, = fefvrea | |
w7 ¥ mEw renfre e
gfafafuca wwar 2 fad |
ITYTEA-3TH (IF 3-TF
e, Ui AR
et faeg) 9 vsataw
oA &, FATE IR 3caTei (S

e , TARE Fu o A e

TIFEAT SUHT), G

Services of the Institute and the
activities/services of Regional Centre,
Rajkot and the need for up-gradation of the
centre to enhance the spectrum of activities.

CMTI Participated in 23rd ‘World
Association of Industrial Technological
Research Or%anisatio_ns (WAITRO)’
General Assembly and Biennial Congress
held at Medellin, Colombia during 26th -
30th September 2016 at Medellin,
Colombia. As part of this, the Biennial
Congress was hosted by CDET, Colombia
and was attended by representatives from
more than 40 countries. CMT]I is an active
member of WAITRO and Dr
Balashanmugam, Joint Director,
represented CMTI for the Biennial congress
and General Assembly.

Shri S K Verma, Head, Aerospace Labs
ASL) and Shri M Chellamalai, Head, Ultra
recision Engineering, participated in the
4th meeting of Indo-Czech joint working
Eroup on Advanced Manufacturing & Heavy

nglneerlngE and BSM, 58th MSV
International Engineering Fair, Brno 2016,
from 3rd - 6th October 2016 in Czech
Republic as ﬁart of Indian delegation led by
Mr. Girish Shankar, Secretary Department
of Heavylndustry.

CMTI participated in the International
Conference INDUSTRIES 4.0:  SMART
MANUFACTURING “Enabler for Enhanced
Competitiveness of Indian_Manufacturing
Sector” organized by ASSOCHAM (The
Associated Chambers of Commerce and
Industry of India) on
Thursday, 20th October
2016, Hotel Taj Mahal,
Mansingh Road, New Delhi.
The Conference focused on
Smart manufacturing and
design, referred fo as
“Industry 4.0” represent a
basket of new digitally-
enabled technologies that
include advances in
roduction-equipment (e.g.
-D printing, robotics, and
adaptive CNC Mills), smart

T TR e A finished products (e.g.
e i g3 waeme F F 3 F WA connected cars, devices

with embedded sensors and

ﬁéa;h_éﬁ:m ﬁ?%”@-ﬁgﬁ Mr. Ludek Krejci, General Director Explains about the s
Q\FI TOS Kurim Trade S R O Company Software%, data processing

Q‘I‘lﬁil?{%l Products to Indian Delegates and ana

Vi. IS F TEER, 21 3TaEH
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Vi.

ytics tools across
the value chain.

CMTI participated in the ‘2nd Smart
Manufacturing Summit’, Organized bP/ the
Confederation of Indian Industry(CIl) on
Thursday, 21st October 2016, at the Hotel
Shangri-La, Ashoka Road, New Delhi. The
conference covered the digitization of
industrial supply chains, using automation
and advanced computing and big data to
connect all parts of production and supply,
allowing real-time analysis and
management of systems, with intelligent
integration of people, machines and
products.



Vii. FAdeTE 9 1-3 T8t 2016 1 THUHITET

TS, STET el hirecrad, Gorg § gral 38 37T Ii
I f9mT, IRd TR 3R By 311 3fead
< 3T hiHd Ug eEd! (Theht) g SAreTfor |
gee i e (T sfean)-2016, Su=sms
Yfifcrem # wewHt #§ 9 foen o srggae ud
forpra mifafafer ot Tamedt w1 yesia foham ofi
e - fH o forenra ot foram |

[7/]/1}

Mr. Anshu Prakash, Additional Secrotary- Dept Ll Hes
Visited '"MAKE IN INDIA PAILION, on 2nd De

e

Vii.

at ‘Win India 2016, 1-3, Dec 2016, MMRDA Ground

Viii.Hurdtens 7 vy sty e, gaE R 3 9 8

aeR 2016 o a1l TEHT hg, TR (3), G H
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viii.

CMTI participated in “World of Industry
(Win India)-2016, Exhibition at the DHI
pavilion and showcased the R & D
activities and services and also the
development of Shuttle-Less Looms.
Organised by Hannover Messe & Co-
hosted by Department of Heavy Industry,
GOl. & the Federation of Indian Chambers
of Commerce and Industry (FICCI) from
1st to 3rd December 2016 at MMRDA
Grounds, Bandra Kurla Complex,
Mumbai.

. e
T 2016 F A3MS3NS YN &F WTAEINS Tl CMTI Stall at DHI Pavilion of WIN 2016

CMTI participated in “India International
Textile Machinery Exhibition (ITME-
2016)” organized by INDIA ITME Society,
Mumbai from 3rd to 8th Dec 2016 at
Bombay Exhibition Centre, Goregaon (E),
Mumbai. ITME showcased the whole
range of textile machinery, accessories,
components, innovative textile technology
with participation from over 95 countries,
1,500 exhibitors and attracted visitors from
across the globe. This prestigious textile
engineering and textile event was
supported by the Department of Heavy
Industries, Government of India. Shri S
Satish Kumar, Director incharge, Shri BR
Mohanraj, Joint Director and other

ERLIEEAER TR R U DI Scientists of CMTI participated in the
exhibition.
indiia International Teatile Machinery Exhibition (ITME - 2016) !
3 at Mumbai from 3-8 Dec 2016 i
T A : - -3_.
= =
HR RIS EFTerger HeNa) yedia CMTI Stall at India International

(3TSATHS-2016) F WTHEIS &1 Tefer  1extile Machinery Exhibition (ITME- 2016)
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CMTI participated in IMTEX — 2017, the
‘18th Indian Metal-Cutting Machine Tool
Exhibition and the concurrent Tooltech
2017’), held at Bengaluru International
Exhibition Centre (BIEC) Bengaluru,
during 26th January to 1st February 2017.
CMTI showcased Projection based Micro -
Stereo Lithography (MSL), Automated
Vision based Inspection System (3D
Scanner), Machine Health Monitoring
System (MHMS), Scanning Tunneling
Microscope (STM), Spindle Test Rig
(STR), Hydrostatic Slide, Aerostatic

Spindle, Sphere Lapping Attachment
(SLA) & also precision components,
posters, brochures & catalogues on CMTI
activities and services.

Secretary, DHI and CMTI GC Member's
Visit to CMTI Stall at IMTEX 2017

A six member delegation from Central
Manufacturing Technology Institute
(CMTI) represented by Director Incharge,
Science, Technology and Engineering
centric, Centre for Product Design and
Manufacturing (CPDM) of Indian Institute
of Science (IISc), Bengaluru and Applied
Research, Design and Development
Institution visited UK as part of Inward
Delegation for Technology Scouting and
Networking visited various Universities,
catapults & Research centres from 6th to
10th March 2017. The objective of the visit
isto

Study “Design for Manufacturing” related
aspects across universities & catapults
Capture state of the art technologies being
practiced in Advanced Manufacturing

Map Futuristic technology

Network and interact with domain experts
for establishing linkages



T. ) TENT o foTU STERl 1 ST ST ST e) Explore & examine the opportunities for

collaboration
Training of Indian design and

st et festea Tyfmtor manufacturing engineers by UK experts,
Zﬁﬁ%ﬁ QRTE : : ¥R augmented reality application for
Sofiferl <6 wfsrao,  fore wafia manufacturing environment, ultra-
AR ferehaT 3TTeeH, el - e faea faem, ore precision systems development,
* Ut development of additive manufacturing
! tem for | rt facturi

N ) i ﬁ e system for large parts manufacturing are
e & Sl TS BT e F the collaborative initiatives that will be

1 TRt STTQT ST A UHETSATE o T IR 2 | pursued by CMTI along with Cranfield

University who is a MoU partner of CMTI.

TR feRren, HWOASIS 1 et air Director Incharge, CMTI Visit to UK

i S U Xi. CMTI participated in the exclusive

XI. "ead ST SR Ts Tech , e
AT TR & a3t 16 @ 18 TS 2017 Del—?l nology and Innovation PaVIIIQr.l.Of
. . .. and showcased the R & D activities
TS 8 UK, =S H ARG 6 F AL and services at “6th International
gefifafar efdn o (eTgemsuaaTsed -8) 3 Engineering Sourcing Show (IESS-VI),
AT e 3 FyeeT TR 3 Sared exhibition held on 16th to 18th March
ﬁ;ma R ag%;m 2017 at Chennai Trade Centre, Chennai,
1 e fora| wugs-aa, 2017 ST T - organized by EEPC India under the aegis
TR ST o fog wiré o) 2 o ger fod, of Ministry of Commerce & Industry,
TSI-FH Th1T 31T Sfeaet Hgd i IS Government of India. The theme for IESS-
e vaet ot us g e, Tl VI, 2017 was — “Smart Tech for Smart
FHT, ’ Engineering”. On 2nd day of the show Shri
HeAeteTTs A Wit form| S Satish Kumar, Director In-Charge CMTI

participated in the Round Table on “Indo-
Russia scope of Industrial Manufacturing

Cooperation”.
i, s 9 2 femew, 2016 w1 IN-IfwgE il S)NMTI cor&dhucted tong d?y workshop2 03
q : ano aracterization” on 2n

1o o ST H SR et e 3 fore, 2 fewrer, December, 2016 at CMTI for creating
2016 1 I FAFUESIE T Teh T shl smrieme awareness on nano-characterization
IS o W\W techniques, demonstrate nano
1, v ﬁ%f‘@lﬁ:ﬁ characterization facility for various
P gadm w1 yeeia o iR 3dwm o practical applications and to provide a
et o foru v e 36 | el TTer % ush platform for interaction and networking. As
. - - N . part of the workshop technical
&0 Hieadtans aiiehl g dehtehl g, presentations by CMTI scientists,
AfFea T iR o9 wieq T fohw T o) interagtivctla grehssionskarr\]d Lab toun;ts w(;—:-rg
. . . L organised. The workshop was attende
FTHTA § IEN, ST T o FSl AR by about 100 participants from industry,

T3rer & e 100 Sfasriy 3 syt fora em) R&D organisations and academia.
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Nano Characterisation Workshop
xii. CMTI organized one day seminar on
‘Latest Trends & Future Potential of
Additive Manufacturing’ at CMTI on 28th
December, 2016 for creating awareness
about the emerging area of Metal Additive
Manufacturing Technology to the Indian
industries and R&D laboratories. Eminent
speakers in the AM area, Prof. Jyoti
Mazumder, Director — Centre for Laser-
Aided Intelligent Manufacturing from
University of Michigan, USA gave the
keynote presentation followed by
presentation on metal additive
manufacturing by Dr. Dheepa Srinivasan
of GE Power, Shri Thomas Karunakaran
of EOS India, Shri Giri Thangamani of
Renishaw, Shri Ravindra Krishnamurthy
of DMG Mori India, Shri R Anbazhagan of
GTRE and Shri A R Vinod of CMTI. The
delegates from reputed organizations like
ISRO, NAL, ADA, GE, Wipro, HAL, HCL,
Bosch, MTRDC, GTRE, DGAQA,
CEMILAC, NITW, NITK and PSG
participated in the seminar.

I

Ser et
ads & Futu
ive Manufactus
B"' Decembe
(facturing Technology Insti
! Road, Bengaluu -
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WhE S ASHER ganT Hfafd sarersT
Guest Lecture by Prof. Jyoti Mazumder
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Inauguration of Microsystem Packaging Laboratory by Secretary
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12 DIGNITARIES and BUSINESS
DELEGATIONS
Several International and Indian

dignitaries from Industries, Government
and Research Organisations visited CMTI
for Technical Discussions / Business
proposals and familiarization with the
facilities and activities of the Institute.

i. Shri Ramesh Abhishek, IAS, Secretary
and Shri Shailendra Singh, IAS, Joint
Secretary, DIPP, MoCl, Gol visited CMTI
to witness the spectrum of activities and
facilities on 11th June 2016. The
dignitaries visited the various facilities of
the institute. CMTI showcased some of
the advanced system/products, R&D
platform developed at CMTI, live
demonstration of R&D experimentation,
micro nano machining and
characterization facilities, sensor and
vision technology, etc.

The Secretary inaugurated the
Microsystem Packaging Laboratory
(Wafer Dicer and its accessories), set up
for MEMS packaging as part of the
ongoing new initiative of Sensor

Technology Development Facility of the
12th Plan project sanctioned by DIPP.

A IR, AgeRIsl, GIFd e, AL,
TYFd ARG, P FE FA §U
Welcoming of Joint Secretary by

Shri. B.R. Mohanraj, Joint Director, CMTI

Shri Ramesh Hadagali, Retired Deputy
Chief of Armed Forces, to familiarize the R
& D activities carried out, Infrastructure
and facility available at the institute visited
the Institute on 1st July 2016
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Shri Ramesh Hadagali, Retired Deputy Chief of Armed Forces in discussions with Director Incharge, CMTI & Team
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Prof. Guy Littlefair, Pro Vice — Chancellor,
Industry Development and Dr. Ashwin
Polishetty, Research Fellow, School of
Engineering, Faculty of Science
Engineering & Built Environment, Deakin
University, Australia, to study the
infrastructure, facilities and activities
carried out at the Institute on high end
technology fields such as additive
manufacturing and to propose Joint
Research Collaboration projects in three
areas of interest which will mutually benefit
Deakin University and CMTI in long term,
1. Product life cycle study of additive
manufactured parts. 2. Experimental study
onrole of pre and post process parameters
in additive manufacturing. 3. Role of micro
machining for bio medical applications on
19th July 2016.

S, Tt R, 5 R, ST e, T 31 S, A e, SRR ST 3o 2o 3 e Sy e, g v ey v e v

Prof. Guy Littlefair, Pro Vice — Chancellor, Industry Development, School of Engineering, Deakin University, Australia & team in discussions with Director Incharge, CMTI and Team

iv. st T wde eifie, 3u PR, Tdier ga siafer ¥ iv. Shri A Syed Hamed, Deputy Director,

(vaiugHt), IR sfrefRTeT 3 3% 2 % ge) Satish Dhawan Space Centre (SDSC),
3 23 9T 2016 1 TEEIE T s il
e e - 4.5 3 IS diea Mo d 9 e
& foru geem s i foram)
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SHAR, Sriharikota and his team members
to participate in the ‘Second Vertical Mixer
- 45T project launch meeting organized
by CMTI visited the institute on 23rd July
2016.



A T T3 gHlle, 39 RS, FA GaeT 3idAReT &g (TaSrTEE), Shri A Syed Hamed, Deputy Director Incharge,
R TG3aTehl A1 & TTY JHRY fAeer, HTHAS Ud daATas & Jqrer Satish Dhawan Space Centre (SDSC), SHAR & team with
qRASTAT T IRH A [ Director Incharge, CMTI and Scientists during the project launch

V. off U9 TR, THIRIUE SRREER, Hitehd SHIdrst V. Shri S Sarkar, Associate Director,
Chemical Technology Group, BARC

HIE, SeTE, 11‘@!’% 3:?|.I?ﬁ1:[ﬁ 28 §6’||§ 2016 Mumbai & Team visited the institute on
I T UREATSHT o 5T H ==l oh 7T T o1 SR 28th July 2016 for discussion regarding the
) ongoing project.
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Shri S Sarkar, Associate Director, Chemical Technology Group,
BARC, Mumbai & Team in discussion with Director Incharge, CMTI & Team

i o | SucTsy SUee! iR Tg'ﬁ?ﬂﬂ - Vi. Shri Siddu B Nyamagouda, Former
Vi e > e, o Minister of State for Coal and Mining and

SR gla o a1 A S o fTe, e o @ present MLA, Bagalkot District, to

fou T;f T Tt 3R adme faumes, s familiarize the R & D activities carried out,

£ 3 Infrastructure and facility available at the

) &ﬁfb’s’&aﬁ:mmga, 29 3¢ 5‘2016@ institute and for discussion regarding

Sl o o fore forafernera o s & == setting up of skill University on 29th July
2016.

Vii. 15 el =kl W H 3=d oo fenfiferi 6 1 vii  Mr. Nick Cliffe, (Lead Technologist on

z@;_mmwﬁﬁaqﬁﬁa aqgﬁaﬂﬁaéa%q Resource Efficiency) Innovate UK, which

T S ] ST is the innovation arm of the UK, for

ST <l qal % fore w51 T conducting a study to explore the potential

F & fore oft o e, (Teard ofu fafaferdt w for a UK-India jointly funded research

IFATE) . TaER e centre for advanced manufacturing

< ), THH 8l technologies in India on 15th November

2016

o e fFerw, seae faesT
ATAIE & AN vE. TR FAR,
g e, @gFd fAderet ua

defesl & @ wel A gu

Mr. Nick Cliffe, Innovate UK with
Shri S Satish Kumar,
Director Incharge,

Joint Directors and
Scientist of CMTI




Viii. 16 79X 2016 =1 39a fafmior e g diumdisms s vii. UK delegates from Cranfield and

- ) - Nottingham University, for discussion and

maﬁg'ﬁ?w G o fore, ¢ future collaboration possibility with CMTI in

S Ao faratfamme o fsrea s ufafafen advanced manufacturing areas on 16th
November2016.

o35 3R Affcas farafagae & faea & wfafafeat & ary gamdy UK delegates from Cranfield and Nottingham
R, WTAANE UF 31y &7 T IS §C University in discussion with Director Incharge CMTI & Team

iX. 17 Tds 2016 1 TUqATE | fopw MU nfafafern iX. Dr. Kavita Gupta, Textile Commissioner,
Ministry of Textiles, Government of India,

TEZH ] GG o {070 WA HThT o % WA, to witness the spectrum of activities carried

TFGISA RS, BT, Hfadr | 3I2H 3 T out at CMTI on 17th November 2016. She

SToeTerE = 3 e e 3w A appreciated the work of CMTI in
< ) HTH el T developing the high speed Shuttle less

I 3g% 1Y & I8iA IR T o deadiers & loom. Also she emphfasized ’]Ehsat in CMTI
:  SToeTorg Ui T 3 T success depends the future of Shuttle less

Wﬁﬂggéﬂﬁ W@% Kl power loom developmentin the country.

LS

=f FTAdT e, TFTTIST HIRGR, IET HITT Dr. Kavita Gupta, Textile Commissioner,

AT Y & T T e, SuASHTS w6t ad 8w MoT Textiles, Gol in discussion with
> Director Incharge CMTI

; et S ; X. Shri B N Satpathy, Consultant (Industry),
X. 24 TR 2016 F T T I A NITI Aayog, to familiarize the R & D

W,WWWW%Wﬁ% activities carried out, Infrastructure and
ot sft <ft v T, goresRr (3am), Hifa s facility available at CMTI on 24th
- November2016.

Xi w@gﬁqﬁqﬁw%aﬁﬁaﬁaﬁﬁaﬁwﬁﬁ% Xi. Shri Upendra Kumar Singh, Director,

Defence Bio-Engineering and Electro-

;ﬁ?gﬁﬁaﬁ%@waﬁé@ﬁ%%ﬁ%ﬁmm—- medical Laboratory (DEBEL), Bengaluru,
ST 3R Soiadl-Hiesha weiel (Sseiua),
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Xii.

& his team visited CMTI on 10th January
2017 to discuss the ongoing R & D project
and also to witness the spectrum of
activities & facilities.

Shri Upendra Kumar Singh, Director, DEBEL &

his team in discussion with Director CMTI & team

6th Quarterly Review Meeting on
Development of Shuttle-less Loom- 450
was organised on 11th January, 2017 at

450 o fasrm@ W 6 =t foamet Tefien so mﬁ?{&ﬁ CMTI to discuss the status of the project.

| T ¢, elegates from Dept. of Heavy Industry,
it 3am faum & gfafaf Del from D f H Ind

mmﬁ;@m@ﬁw (DHI); Textile Machinery Manufacturers’

) S Association (TMMA); Textile Machinery

RGN g (@ 'E“) Manufacturers’ Consortium (TMMC) and

3T TS HHR AT, e o I3 § 9
feram

Textile Commissioners’ Office, Bengaluru
participated in the meeting.

mmm*mﬁuma@m
mﬁaﬂﬁ-aﬂmﬁvmm(amv)
Soraerze AN AeatherRd HaIeTH @uaTE) 3R
NS FeEd Tl I gU

xiii. 4.5 & afdshet et & =t ® TS ai@smr it xiii.
TTfd o R T == i o foTd 23 SHeRT, 2017 ohl
sfiamet . FHErwwH, FaveR, ade gae oA
%% (THeuH), WX, sEfEer, g wew 3R
37t A 7 HumdaTs e o)

Delegates from Dept. of Heavy Industry, (DHI); Textile Machinery
Manufacturers' Association (TMMA); Textile Machinery Manufacturers'
Consortium (TMMC) & CMTI members during the Discussions

Shri P Kunhikrishnan, Director, Satish
Dhawan Space Centre (SDSC), SHAR,
Sriharikota, Andhra Pradesh & his team
visited CMTI on 23rd January 2017 to
discuss the progress of the ongoing
sponsored project of 4.5 T Vertical Mixer.

Shri P Kunhikrishnan, Director, Satish Dhawan Space Centre
(SDSC), SHAR & His team in discussions with Director Incharge,
CMTI & Team
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TR A 25 e, 2017 i HUHSIATE, ST
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fore g fopam) oft fiieT wreRt 3 fgere g9l ot
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forn, forew Hiuwdlens 4 @ AisEIeT % g
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giEafEl § WIS W 9@ S ) M,
ST STTHET Ud oIehTe ol Yawi o ATgshl 3T
F fafmior gfeen, @R /W At el
fereran, wdvegor goemg, wfefea F=gae=tar, fae
3CUTE IRl Gfare, erersy faf-mior glaen, Hex
renfieht foremra glar smfe iy 8

XiVv.

Shri Girish Shankar, Secretary, DHI,
Ministry of Heavy Industries & Public
Enterprises, Govt. of India (Gol)
accompanied by Shri Vishvajit Sahay,
Joint-Secretary, DHI, visited CMTI,
Bengaluru on 25th January 2017 to
witness the spectrum of activities and
facilities. Shri Girish Shankar along with
Director in-charge & Joint Director’s made
a brief tour of CMTI, wherein CMTI
showcased the on-going work, extensive R
& D undertaken by CMT]I at the substantive
advanced R & D assets created at CMTI
under the plan schemes which included
Micro and Nano Manufacturing facility,
Micro/nano Metrology & Characterisation,
Testing Facilities, Additive Manufacturing,
Special Product Integration Facility,

Prototype Manufacturing Facility, Sensor
Technology Development Facility, etc.

Welcoming of Shri Girish Shankar, Sec-retary and Shri Vishvajit Saha'y, Joint-Secreta by Joint Directors of CMTI

A

A Fer Y, G AR A fvashia agr, dgFd afa, SeaAdnme & §gFd @b, Fed #&d gu

XV, o ferare, 99 afva, Suaes, wiri e 3
Grasii-eh 3TH TATAd, TP TRA shi Tidfa e
TR glaune o W &l 3@ & fofw 27 wad,
2017 I HCHATE, TTele 1 a0 foRam| st T
e 7 Hundters %1 e wiew a foran, foam
HIeHSTS 3 st sl FisiTel & dgd duadiss o
FATE T3 394 Ugae IR Ug € uREufi § 9
S 1 AT Yes forarn, EURSISATE g saTaw
TG vd foremra feram|
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XV.

Shri N. Sivanand, Joint-Secretary, DHI,
Ministry of Heavy Industries & Public
Enterprises, Govt. of India, visited CMTI,
Bengaluru on 27th February 2017 to
witness the spectrum of activities and
facilities. Shri N Sivanand made a brief tour
of CMTI, wherein CMTI showcased the on-
going work, extensive R & D undertaken by
CMTI at the substantive advanced R & D
assets created at CMTI under the plan
schemes.

Welcoming of Shri N Sivanand,
Joint-Secretary,
DHI by Director and
Joint Directors of CMTI
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)26 fadst 2016 i HuagdieTs 7 TaEvdt o
o HI3S UTeR W9 TR GTEHT o foT ot 2rare I
eSS sfean fafiee (wwdiemdismsea) &
1Y THEAT T fha |

W) T 2016 % 9 3 T g st Th{- A ferT
TTSShTEaRTY oh SATSHT IR0 oh foTl o321 Jrenfifera
o T ATSH (ETT FHEIdT fohar T |

) Humdiers 4 Fdies FRafid, T & @ 14
AR 2017 i foRaT Figst Sieted, STTge H shdles
forgfoare™ & @y 3% &9 9 fowfaa drenfieht
TN o 39 o A1y fefafEa & § aRdE
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R

13 Memorandum of Understanding
(MOU)/ Non-Disclosure Agreement
(NDA)

a) CMTI inked MoU with Faiveley Transport
Rail Technologies India Limited (FTRTIL)
for Sound Power Measurement and
Structure Borne Measurement of HVAC
units on 26th September 2016.

b) Licensing agreement with i2n
technologies for commercialization of
compact portable Scanning Tunneling
Microscope on 9th day of November 2016.

c) CMTI inked Memorandum of
Understanding (MoU) with Cranfield
University, UK on 14th February 2017 at
the Ritz Carlton, Bengaluru with the object
of jointly developing technology solutions
with Cranfield University to fulfill the need
for advanced manufacturing capability
among Indian manufacturing industries in
thefollowingareas1) Ultra Precision

Engineering 2) Additive Manufacturing 3)
Surface Engineering & Coatings

A TR dIeY P, Fodfd, hadles favafaezrer, e ik

Prof. Sir Peter Gregson, Vice-Chancellor, Cranfield

ATHENBTS & TR A A 7 FAT FAR & 39 3a@ W & University, UK and Shri S Satish Kumar, Director Incharge,
2

& Heedt & WY et Feled, doree # FAGAr A9 W gEer

14. 922 TEHIUT / TR UEE

fFrafafgaude e Ry

%) T SUSHL0T TLATAT o foTT Ueh Sehfedeh ATl o
FUH AT UL

W) TG YT BT ITeqoT

) HTEHI-ed I THTATSA HT STAN A & U
Toreem s fafe

CMTI with team members on the occasion
of signing MoU at Ritz Carlton, Bengaluru

14. Patentdisclosure/patentfiled

The following patents are filed

a) Patent on RCC as an Alternate Material for
Machine Tool structures.

b) Testing of Writing Instruments

c) System and Method for making Micro-
needle using MSL
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Employee Welfare Activity
Dr Ambedkar Jayanthi Celebrations

The 125th Birthday celebration of Bharat
Ratna Dr. Bhimrao Ramji Ambedkar was
celebrated at CMTI on 19th August 2016
and a function was organized by The
‘CMTI SC/ST Employees’ Socio-
Economic Development Association’. Shri
D S Veeraiah, MLC, Bengaluru; Dr.
Mahesh Chandra Guru, Professor, Mass
Media & Journalism Dept, University Of
Mysore, Mysuru; Dr. Balagurumurthy,
Writer & Poet, Ambedkar Research
Institute, Bengaluru; Dr. Shiva Kumar,
Writer & Researcher, Manasagangotri,
Mysuru were the chief guest. The function
was presided by the Shri S Satish Kumar,
Director-I/c, CMTI. The dignitaries
addressed the audience in honor of Dr. B.
R. Ambedkar’s contribution to the cause of
the social strata and advised the younger
generations to learn and serve in India for
its development and follow the thoughts of
Dr. Ambedkar as he dedicated his life for
the nation.

i r

& %

A 3w 91, TATEH, SefE; SF HYY wg %, Wil A AfSAr 3R aFemRar femr, ey feafaearey,
AT, ST R, dEH IR F, IS AGHU HEAE, S9TeLg; 51 T FAR, @S 3R e,
ARG, AT, TAUACIINS THAT / THE HHARN & AATSIG-3E faered a@a 3 el

Shri D S Veeraiah, MLC, Bengaluru; Dr. Mahesh Chandra Guru, Prof. Mass Media & Journalism Dept,
University of Mysore, Mysuru; Dr. Balagurumurthy, Writer & Poet, Ambedkar Research Institute,
Bengaluru; Dr. Shiva Kumar, Writer & Researcher, Manasagangotri, Mysuru with members CMTI

SC/ST Employees' Socio-Economic Development Association and Invitees-
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et feaw

HundiamE 01 & 14 fodsR 2016 A aEaH T
RIS o fTU T feet snt sigran &4 o forg f&eh
TEATST T ATHISH fohAT T o7 | THRIE & & 8 &
w9 H, 14 fadsrw 2016 1 et feam mman mn) off
s FUR foeqR, darfEa @9 fewes
(TS ), STafe favm wE fafy o o st wa
Terer AR, FrawrR, Rt sTeer | wg@ sAfafy
g farfirs afeifiransti & fosraret s & @ smsh
3T 3TUsht @ &t & et & s1gane 3 fiw e
foreg W u et forear qehri o farawor foma
|

FRIEHH o S HUHATE 1 e W &
TRt st ST forar T e

(b)

E__ ‘.;\" _ TH. ¥

HindiDivas

The “Hindi Pakhwada” was organized at
CMTI from 01st to 14th September 2016
as part of Promoting Official Language -
Hindi in day-to-day working in the Institute.
As part of the celebrations, The “Hindi
Divas” was celebrated on 14th September
2016. Shri Ashok Kumar Billure, Retired
Joint Director (Official Language),
Department of Space was the chief guest
and Shri S Satish Kumar, Director In-
charge presided over the function. Prizes
were distributed by the Chief Guest to the
winners of various competitions,
‘Translation of sentences from Hindi to
English and English to Hindi’ and ‘writing a
story on the given Topic'.

The Hindi version of ‘Reminiscence of
CMTI’ was also released during the
function.

i - T3, a

Releasing of Hindi version of 'Reminiscence of CMTI' by Shri Ashok Kumar Billure, Chief Guest

A 3o FAR Voo, AT AR gary AeAdE w1 FEavor & el demor a1 faaraeT

(°T) SrgEr s

HundtarTs # 8 3TagER 2016 i THIM 31 ALE ST,
WeIaT ST ik % WY AT T TS TS| o v
Tter AR, TA e, 9 wETiE iR 3 h
gfEm st Hellfed fohan 3R Tsia meea i fafim
iy sl feEsre & forg dieadiens %
TITET ol TR fofart | shH=fiea 3 sr=it bt fgereh
T ST TYh HawTeh o g 310 Qe fureh Siia |
3P TETH ok foTt Jrehn farafia feru |
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(c)

AyudhaPuja

Ayudha Puja was celebrated with usual
fervor, grandeur and devotion at CMTI on
8th October 2016. Shri Satish Kumar S,
Director In-Charge, addressed the
employees and their families and
acknowledged the CMTI’s contribution to
various ongoing and future upcoming
projects of National importance. Prizes
were also distributed to the wards of the
employees who had excelled in their
academic career by the Director In-Charge
and Joint Director’s.
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(o) TAehdT TRREehdT THTE

HTHSTTE § 26 STFEH 5 TR 2016 i Tdehal
STEShd THTE AT T | 38 o Uah R h &0 1,
TR T ohl 39 2t T T HHE, T -
e g wsft st st wenfira i e, sE
T 38 Y o [T Ushal ol SIGTT o 3T YSTER
WeH A T Fresi-eh TRfERT T 2 TasK 2016 1
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1 T ST FI AT foha |

" 27/ 7
CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE

TUMKUR ROAD, BENGALUAL-22

Ayudha Puja Celebration

Vigilance Awareness Week

The 'Vigilance Awareness Week' was
observed at CMTI from 31st October to 5th
November 2016. As part of the celebration,
the oath taking of the pledge received from
the Government was administered by Shri
S Satish Kumar, Director I/C to all the
employees followed by the discussions on
this year’s theme of “Public Participation In
Promoting Integrity and Eradicating
Corruption” on 2nd November 2016.
Hon’ble Justice Nitte Santosh Hegde was
the chief guest for the function organized
on 4th November 2016 to mark the
vigilance awareness week. On this
occasion 'speech competition' was
organized and winners were felicitated by
the chief guest.

“VIGILANCE AWARENESS WEEK”

317 October - 5™ November, 2016

_ “PUBLIC PARTICIPATION IN PROMOTING INTEGRITY & ERADICATING CORRUPTION"
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Vigilance Day Celebration
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(3.) waE TS

HIundiams 4 22 6K 2016 3 31 91 el TsTIcdd
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Frewren, gam etewer 9|
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ST & 3gMed Halled § 3= "oheg @iy &
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(e) KannadaRajyotsava

CMTI celebrated the 31st Kannada
Rajyotsava on 22nd November 2016. Shri
S S Padashetti, renowned Kannada
humorist, Editor and Publisher of
‘HASYADARSHANA' Kannada monthly
Magazine was the chief guest. Shri S
Satish Kumar, Director In-charge presided
over the function. The function was
inaugurated by lighting the lamp by the
Chief Guest.

In his inaugural address to the august
gathering he advised to read ‘Kannada
Literature’ and practice writing one page
Kannada every day which will be a good
exercise for your hand and wrist and you
will be surprised you will not get BP. We
must love all the languages at the same
time we must worship Kannada Language.
He entertained the audience by telling
jokes, singing songs and performing mono
acting.

As part of the celebration various
competitions were conducted and prizes
were distributed by the Chief Guest to the
winning participants.

nfgen feaa aame

afgertatt &l TS, TeHifds, mfdfs it
TEh{creh ISR 1 5141 T oh foTw Humerdtars
afgenr Sifa 3 8 A 2017 H HugdsE A
AT ufeer feam’ w1 1w, SR i
I @ EEde w I9TR TRl 39 99 &
eSS o1 fowa off deeu =1 ® - 7|
Tfgenatt & fou dftes srEwmar & faem wHars
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Women’s Day Celebrations

CMTI women employees celebrated
‘International Women’s Day’ at CMTI on
8th March 2017 to celebrate the social,
political, economic and cultural
achievements of women, while
highlighting the inequalities they face. The
theme for this year's IWD is "Be Bold for
Change" — a call to women to take action
against gender inequality. The women



FH * U TF a2 Afgen wdE, S
HrerdteTs o it o amen fafv et d afwa 2, 4
36 Y YT B STt HigeAT3 T sh1 SR hid §U
IEEEEIR

employees, who are active in different
areas within and outside CMTI, had
celebrated the day felicitating the women
employees retiring during the year.

(B) Tagm ol (diveEt anuatea ) f =t
it

#fl. T STAITH, HHASATE * FYh Haw,
1 et ST TREvE Esfier yrgee fafiee %
yag feyes ot &fte wra / <faor uimn
(STETHT) & HEWELH A 12 TG 2016
TS, RIS | AT 14 o <refid THIIE &
T el i feift wem i 8| 3% diuaE i
et Sa-wufaa o % fore argsiHigen smenfa
TAFZIS o TorohT®l TR IO Ui W foh 71T STge e
EIREA NI CEE AR

Doctor of Philosophy (Phd or Dphil)
Degree Award

Shri. N. Balashanmugam, Joint Director,
CMTI was awarded the Ph.D degree
during the 14th convocation held on 12th
November 2016 at NIT, Surathkal and the
degree was conferred by Ms. Vanitha
Narayanan, Managing Director of IBM
India Private Limited, and the Regional
General Manager for India/ South Asia
(ISA). The PhD degree was bestowed to
him for the research work carried out on
“Development and characterization of
microneedles based electrode for bio-
potential measurement”.
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3RATHe Mg H TTes TEaTST H SHe
Inauguration of Swachhta Pakhwada,
at Arishinakunte village
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(h)

CMTI conducted 'Swachhata
Pakawada' from 1st - 15th October,
2016 in 'Arishinakunte' Village,
Bengaluru

CMTI participated actively and observed
‘Swachhata Pakhwada’ programme in a
nearby Village ‘Arishinakunte’ with the
active support of ‘Arishinakunte Grama
Panchayat’ from 1st to 15th October 2016.
The three day’s programme was
organized from 1st October 2016 to
Celebrate and Observe the “Swachhata
Pakhwada”, and inaugurated at village
Arishinakunte Grama Panchayat office.
During the programme CMTI Employees,
Village Panchayath Member’s and School
Children participated in various activities in
Arishinakunte village such as ‘Sapling
Planting, ‘Medical Aid Camp’ & Awareness
Programme on Cleanliness’ for the
residents.

Concluding ceremony of ‘Swachhata
Pakhwada’ was organised on 14th
October 2016 at CMTI. President Mr.
Chandrakumar, Vice President Mr.
Venkataramiah & Panchayat
Development officer Mr. Gangarju B S &
other members of Arishinakunte
Gramapanchayat, Medical
representatives from the Hospitals
participated.

Mrs. Sandya Narayanan, member of Solid
Waste Management Round Table
(SWMRT)- a citizen group in Bengaluru
was the Chief Guest, who has worked in
“Myclean Malleshwaram”. In her address
to august gathering she emphasized the
segregation of dry waste & wet Waste. She
also presented her analysis & report on
Waste Accumulation & the procedure
which can be followed by everyone to
minimize waste.

ki

“SWACHHTA PAKHWADA”

WTAIIE F Taoodl IWaTST FHl TATST ARG

Concluding ceremony of Swachhata
Pakawada at CMTI
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31 AT 2017 dF FAARAT 6T Tufa
STAFF POSITION AS ON 31 MARCH 2017

Engineers & Supporting Supporting
v Scientists Technical Staff Non-Technical Staff Total
Ll sfafar 3k S HEH
E e T T S T g
2012-13 70 65 59 194
2013-14 78 83 67 228
2014-15 76 105 69 250
2015-16 84 96 62 242
2016-17 75 99 64 238
Staff Position [As on 31st March 2017)
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WTHNITE AFTHT F 3TATRAT
USERS OF CMTI SERVICES

2016-17 & SsTeet T T&AT
No of Transactions in 2016-17 2646

SNT-& T e e (T FI3) Rs. 687.11 Lakhs
Total Value of Transactions

a1 FY T TS A dEAT

No of Clients served 975

qH - 8T & HTAR Clientele - Sector wise
et wE (% #) sem@td  TA(%H)

T No. of Number Rs. in Value

Type Clients (in %) Lakhs (in %)

TITEIH Aerospace 35 3.59 87.58 12.75
L ECOES Government 11 1.12 164.2 23.90
eI Academia 59 6.06 14.29 2.08
ST ST General Engineering| 858 88 415.41 60.46
AqEYTE UA qTHF R&D 12 1.23 5.63 0.82
Total 975 100 687.11 100

Sl ATeH fagwor  Total Clientele Distribution

R&D [5.63]
1% AEROSPACE

[87.58] 13%

R&D [12] AERos;icz 1351 ovr (1)
% a%

ACADEMIA [59]
6%

GOVERNMENT

[164.2] 24%
GENERAL
ENGINEERING
[415.41] .._.:1
GENERAL o f ACADEMIA
ENGINEERING [858] [14.20] 2%
B8%
TTgeh TEAT FATAR Toa (% e #)
Clients - Numberwise Value - (Rs in Lakhs)
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TOTAL CLIENTELE DISTRIBUTION- 2017

840 B854 831
815
791
773 742 779
2012-13 | 2013-14 | 201415 | 201516 | 2016-17
2012-13| 2013-14 | 2014-15 | 2015-16 | 2016-17
[] $& TOTAL 773 840 854 791 975
[ S&m INDUSTRY| 742 851 831 779 952
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1.

10.

11.

12.

13.

14.
15.

16.

17.

18.
19.

20.

21.
22.

AT Ef¥eaI AT TS, e -560
107
635 109

v At S - 562 106
ﬁﬁ$110061

AT THA AR TSHAATT, STL= - 560
035

AT THA AT THAAAT, FIAFIEL - 641
12 afieETS

qrEa, feafT — 517 520

ft TH TH TSI Fier, aWGE - 560
019

PNSE—— st S 3 )
560 070

At & v TResge AE St AT -
560 099

560 004

TAE THATSTHRA TReS]E, I - 560
035

ATTAAT TS Tl AT - 522
101, [z
FFIT AT yrzae fofaee, g4 - 400 066

1.7, 9ITg FlersT S TSI U
TSfY, Femas 9y - 363 030

574219

FTT AT S TS HATT, FEL - 639
111

TSt AT SSEFTIT, 07 - 411 005
7 - 501 510

TATAE AW FlelST AT TSAITAT, ST -
560 078

FATHE T AT, Se® — 560 068
560 074
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LIST OF CMTI MEMBERS (AS ON 31.3.2017)

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.
21.

22.

Acharya Institute of Technology,
BENGALURU - 560 107

Adhiyamaan College of Engineering,
HOSUR - 635 109

Alliance University,

BENGALURU - 562 106

Amity School of Engineering & Technology,
NEW DELHI - 110 061

Amrita School of Engineering,
BENGALURU - 560 035

Amrita School of Engineering,
COIMBATORE - 641 112 TN
Annamacharya Institute of Technology and
Sciences, TIRUPATI - 517 520

B M S College of Engineering,
BENGALURU - 560 019

B N M Institute of Technology,
BENGALURU - 560 070

B T L Institute of Technology & Management,
BENGALURU - 560 099

Bangalore Institute of Technology,
BENGALURU - 560 004

Bangalore Technological Institute,
BENGALURU - 560 035

Bapatla Engineering College,

BAPATLA - 522 101, GUNTUR

Bumper India Pvt Ltd, MUMBAI - 400 066
C.U. Shah College of Engineering &
Technology, WADHWAN CITY - 363 030
Canara Engineering College,

DAKSHINA KANNADA -574219

Cheran College of Engineering,

KARUR - 639 111

College of Engineering,

PUNE - 411 005

CVR College of Engineering,
TELANGANA STATE - 501 510
Dayananda Sagar College of Engineering,
BENGALURU - 560 078

Dayananda Sagar University,
BENGALURU - 560 068

Don Bosco Institute of Technology,
BENGALURU - 560 074



23.

24,
25.

26.

27.

28.

29.

30.

31.

32.
33.
34.

35.

36.

37.

38.
39.

40.

41.

42.
43.

44.

45.

TAFICA T U aiferfonT o=, erere -
382 415

HIAA oA EfesE, eE - 560 022
faremrET==w - 530 048

o o Free grea 3T yreeae forfes,
3T - 560 049

641 018

Sfrzets Ao arzae fofies, Fmage -
641018

562 159

AT ARTIHT AR SHIATSHT, ST -560
098

Ha< - 400 079
T He qiferefa®, AT — 414 001
TavHe Tifere i, sTgma T — 414 003

% ATE aF TSI FiersT, AT -
141 006

= uH & wefiT gew frfies, deE - 560
013

T THEIE o TARHAT S&aAts,
=% - 600 127, afeaTg

431 006 (THTH)

S FAATHET, TR ST - 562 112

ST ATIF FATILT TATAT Titetaehah, oA -
125 055

THELSH, T - 679 301
STUHUH SAFTGHT S Sfaahel TS[heTd,
T -560 060

¥ T AR, AT - 522 502

F U UH qiaveiasm qued e, FHed Y -
848 236, fagm

T fRes]e S SHIATST Fiersl A
%,W-MMM

& Y ST AT SSARaT U Zhrats,
FIIFECY 641 407
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24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.
43.

44.

45.

Electroplating & Polishing Works,
GUJARAT - 382 415

Foremen Training Institute,
BENGALURU - 560 022

Gayatri Vidya Parishad College of Engineering,

VISAKHAPATNAM - 530 048

Gears & Gears Drives India Pvt Ltd,
BENGALURU - 560 049

Gedee Technical Training Institute,
COIMBATORE - 641 018

Gedee Weiler Pvt. Ltd.,

COIMBATORE - 641 018

Ghousia College of Engineering,
RAMANAGARAM - 562 159

Global Academy of Technology,
BENGALURU - 560 098

GODREJ & BOYCE MFG. CO. LTD.,
MUMBAI - 400 079

Government Polytechnic,
AHMEDNAGAR — 414 001

Government Polytechnic,
AHMEDNAGAR - 414 003

Guru Nanak Dev Engineering College,
LUDHIANA — 141 006

H M T Machine Tools Limited,
BENGALURU - 560 013

Indian Institute of Information Technology,
CHENNAI - 600 127, TN

Indo German Tool Room, Aurangabad,
AURANGABAD - 431 006 (MS)

Jain University,

RAMANAGAR DIST. — 562 112

Jan Nayak Ch. Devi Lal Polytechnic,
SIRSA - 125 055

Jawaharlal College of Engineering &
Technology, KERALA — 679 301

JSS Academy of Technical Education,
BENGALURU - 560 060

K L University, Vaddeswaram — 522 502
K N S Government Polytechnic Samastipur,
SAMASTIPUR - 848 236, BIHAR

Kolhapur Institute of Technology's College of

Engineering, KOLHAPUR - 416 234

K P R Institute of Engineering & Technology,

COIMBATORE - 641 407



46.

47.
48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.
60.
61.

62.

63.

64.

65.

66.

67.

68.

69.

-560 054

Tef orfd, FURSATEHT, AT — 413 003
TR $ReEE A T, T -
517 325 SArersasr

o = S S W ]
576 104 ¥.1.

FavraTe - 501 510, T
ST — 332 311

U UH UH orfafashas qiferefEe, T’ -
416 416, THUO
THIATSIT, T - 562 164

FoTT ERes]e oA s, Fa=e -
788 010 =19H

T eI oA THIATS, FATEH
TrIF, Hfaamaae - 575 025

AT et T w3, ANTE - 560
058

AT Tl TS, TATTR - 743 144,
RIEEERIE]

FIIFELT — 641 659

fEuw frata=me, s - 560 085
sfrerEe Hfose, S - 560 070
FIIFET - 641 004

ot T S SRR Jeme, frEEEey - 641
004

AT TSt AR ST, S - 560
059

626 117

502 296 rerTaer

T - 560 064

ofT FHEAT TT-CF TOMTHF T FHiersT, TET
- 638 455, AfHFATY

fifeare SSfifaafar Fiters, i (S19) -
635 301

T srferstia ¥ Afe, AraTa, o - 411 032,
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49.

50.
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52.

53.

54.

55.

56.

57.

58.

59.
60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

M S Ramaiah Institute of Technology,
BENGALURU - 560 054

Machine Shop, KFIC, SOLAPUR — 413 003
Madanapalle Institute of Technology & Science,
MADANAPALLE — 517 325, AP
Manipal Institute of Technology,
MANIPAL — 576 104, KA
Maturi Venkata Subb Rao Engineering College,
HYDERABAD - 501 510, AP

Modi University of Science & Technology,
RAJASTHAN - 332 311

N S M Shantiniketan Polytechnic,

SANGLI - 416 416, MS

Nagarjuna College of Engineering &
Technology, BENGALURU - 562 164
National Institute of Technology,

SILCHAR — 788 010, Assam

National Institute of Technology Karnataka
Surathkal, SRINIVASANAGAR - 575 025
Nettur Technical Training Foundation,
BENGALURU - 560 058

Ordnance Factory Board,

ISHAPORE - 743 144, WB

Park College of Engineering and Technology,
COIMBATORE - 641 659

PES University, BENGALURU - 560 085
Prescience Calibration,

BENGALURU - 560 070

PSG College of Technology & Polytechnic,
COIMBATORE - 641 004

P S G Industrial Institute,

COIMBATORE - 641 004

R V College of Engineering,

BENGALURU - 560 059

Ramco Institute of Technology,
VIRUDHUNAGAR - 626 117

Ratnapuri Institute of Technology,
TELANGANA — 502 296, AP

REVA Institute of Technology & Management,
BENGALURU - 560 064

Shree Venkateshwara Hi-Tech Engineering
College, GOBI — 638 455, TN

Shreenivasa Engineering College,
DHARMAPURI (DT) - 635 301

Shri Abhijeet D Londhe, Lohgaon

PUNE - 411 032, MS



70.

71.
72.
73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.
91.

92.

ofY STfHT gaTT wTfed, ATEE
ofT Tawergr ot uH, 707 - 411 026

Y FEA FTLETA, FreAshTdT - 700027

AT G SRESLE W T AeioTHe
UE ZHAIS, TR - 492 015

[EC-UNILE AR THTATSH, TAEY -
572 103 #.1.

¥ U oA SResle i @i,
TIE -562 157

UH UH UH FHiclsT A ShATST, ATy -
641 035

oY1, gefieT d=w =Jreare ARead ke &

TSTHT FTSATE I AT ST, FegTIT
-416 118, THUH

T 2o, T5d (TAAHISM)-416 145,
él?‘;q—‘d:aﬁlvg 3? THUH

’

524 316

AT ST FAA@TET Wtﬂ?ﬁiw
méﬁvmﬁ - 562 101

Wwaﬁﬁaﬁw
ﬁrmaq-c 621 113

He SITEE TSI FHiersT, 9% - 600
119

642 109

— 641659

: e SR S,
TEAFS, THES - 416 410, THUH
582 101

BT SR wters, [sfrret - 621
132

IUT TH FAST AT TSI T2
THIATSH, T - 521 109, ar%rsré-?r

AT Flersl A AT T2
FIErsT, [ ftese w.dt - 522 438

g UH - % "o, ATE - 560 004
AT FAafe, aea - 632 014,
A=l

TEAFHT TN SEEISIE AT SqIATSIT

(ATESTTER), FT[F - 560 062
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86.
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88.

89.

90.

91.
92.

Shri Amit Subhash Patil, NASHIK

Shri Pattanashetti B S, PUNE — 411 026

Shri Rishabh Kejriwal, KOLKATA — 700 027
Shri Shankaracharya Institute of Professional
Management and Tech, RAIPUR - 492 015
Siddaganga Institute of Technology,
TUMKUR - 572 103, KA

Sir M Visvesvaraya Institute of Technology,
BENGALURU - 562 157

S N S College of Technology,

COIMBATORE - 641 035

Sou. Sushila Danchand Ghodawat Charitable
Trust’s Sanjany Ghodawat Group of
Institutions, KOLHAPUR — 416 118, MS
SPM Tools, Yadrav (-Ichalkaranji)-416 145,
DIST : KOLHAPUR, MS

Sree Venkateswara College of Engineering,
NELLORE — 524 316, AP

Sri Jagadguru Chandrashekaranatha Swamiji
Institute of Technology,

CHICKBALLAPUR - 562 101

Sri Ramakrishna College of Engineering,
PERAMBALUR - 621 113

St. Joseph'’s College of Engineering,
CHENNAI - 600 119

SVS College of Engineering,

COIMBATORE - 642 109

Tamilnadu College of Engineering,
COIMBATORE - 641 659

Textile & Engineering Institute, Ichalkaranii,
MIRAJ — 416 410, MS

Tontadarya College of Engineering,

GADAG - 582 101

Trichy Engineering College,
TIRUCHIRAPPALLI - 621 132

Usha Rama College of Engineering &
Technology, TELAPROLU - 521 109, AP
Universal College of Engineering & Technology,
GUNTUR DT. AP — 522 438

Vivek M — Cadd Solutions,

BENGALURU - 560 004

V I T University, VELLORE - 632 014, TN
Yellamma Dasappa Institute of Technology
(YDIT), BENGALURU - 560 062
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Bankers

State Bank of India
Yeshwanthpur,
Bengaluru - 560 022

Bank of Baroda
APMC Yard,
Yeshwanthpur,
Bengaluru - 560 022

Central Bank of India
Peenya Ind. Area Branch
Jalahalli Cross,
Bengaluru - 560 057

Auditors

S.R.R.K Sharma Associates
Chartered Accountants
Bengaluru - 560 020
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Independent Auditor's Report

To,

The Members of Central Manufacturing
Technology Institute.

Report on the Financial Statements

We have audited the accompanying financial
statements of Central Manufacturing Technology
Institute, Tumkur Road, Bengaluru-560022 which
comprise the Balance Sheetas at 31.03.2017, the
Statement of Income and Expenditure Account for
the year then ended and a summary of the
significant accounting policies and other
explanatory information.

Management's Responsibility for the Financial

Statements
Management is responsible for the financial
statements. This responsibility includes the
design, implementation and maintenance of
internal control relevant to the preparation and
presentation of the financial statements that give a
true and fair view and are free from material
misstatement, whether due to fraud or error.

Auditor's Responsibility

Our responsibility is to express an opinion on
these financial statements based on our audit.

We conducted our audit in accordance with the
Standards on Auditing issued by the Institute of
Chartered Accountants of India. Those
Standards require that we comply with ethical
requirements and plan and perform the audit to
obtain reasonable assurance about whether the
financial statements are free from material
misstatement.

An audit involves performing procedures to obtain
audit evidence about the amounts and the
disclosures in the financial statements. The
procedures selected depend on the auditor's
judgment, including the assessment of the risks of
material misstatement of the financial statements,
whether due to fraud or error. In making those risk
assessments, the auditor considers internal
financial control relevant to the preparation of the
financial statements that give a true and fair view
in order to design audit procedures that are
appropriate in the circumstances, but not for the
purpose of expressing an opinion on whether the
organization has in place an adequate internal
financial controls system over financial reporting
and the operating effectiveness of such controls.
An audit also includes evaluating the
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appropriateness of the accounting policies used
and the reasonableness of the accounting
estimates made by the management, as well as
evaluating the overall presentation of the financial
statements. We believe that the audit evidence
we have obtained is sufficient and appropriate to
provide a basis for our audit opinion on the
financial statements.

Opinion

In our opinion and to the best of our information
and according to the explanations given to us, the
aforesaid financial statements give the
information as required and give a true and fair
view in conformity with the accounting principles
generally accepted in India, of the State of Affairs
of the Central Manufacturing Technology Institute
as at 31.03.2017 and in the case of the Income
and Expenditure Account of the excess of
expenditure overincome for the year then ended.

We further report that

The Balance Sheet and Income and Expenditure
Account dealt with by this report, are in .
agreement with the books of accounts.

In our opinion, proper books of account as
required have been kept by the Institute so far asiit
appears from our examination of those books.

For S R R K Sharma Associates
Chartered Accountants
Firm Registration Number: 003790S

CA. S RR K Sharma

Sd/-
Partner

Membership Number: 018088

Date: 27.09.2017
Place: Bengaluru
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31.03.2017 & HTAR JelaA-I

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
BALANCE SHEET AS AT 31.03.2017

(Tm 2. Tf) / (Amounts in Rupees)

frazor PARTICULARS g | As at As at
SCH No. 31.03.2017 31.03.2016
Yot e S qaTat CAPITAL FUND AND LIABILITIES
T /AT General Fund 1 2,287,851,323 2,111,214,559
R S Ear Marked Fund - DIPP 2 43,654,658 127,848,968
Frfea e - Sro=ers Ear Marked Fund - DHI 3 34,636 13,294
I T Other Funds 4 19,220,562 59,129,927
wisraT ZaTfiat s srEeT Current Liabilities & Provisions 5 358,187,509 195,934,071
k3l TOTAL 2,708,948,688 2,494,140,819
EEIRE ASSETS
EEr ffq‘%—«m ST Fixed Assets-Gross Block 6 - 6A 2,270,303,899 2,190,974,008
FH: W& T Less : Accumulated Depreciation 904,066,350 806,114,672
KGR Net Block 1,366,237,549 1,384,859,336
gt T STt / Capital Work-in-Progress 189,648,701 186,512,023
[REE] Investments 7 64,355,330 63,197,294
FAUT FOfAT, 0 A A0H  Current Assets and Loans &
Advances 8 1,088,707,108 859,572,166
3 TOTAL 2,708,948,688 2,494,140,819
W’Eg“f EEEIER) Significant Accounting
et Policies 16
ATt F for Arwfen Contingent Liabilities and
FFATC ST 1w Notes to Accounts 17
A Y A % FFER g f,
As per our report of even date,
Td TH.IACIATHF 0T
for S R R K Sharma Associates
TS UhTSeed Chartered Accountants
%H TR . Firm Regn No: 003790S
3/~ 3/~ 3/~ g/~
Sd/- Sd/- Sd/- Sd/-
(T1.%) (T FHIT ATATe) (Frefter FHTT TH) TEL A A5 9T
(RAMAK) ( PURAN KUMAR AGARWALLA) (SATISH KUMAR S) (CA. S.R.R.K SHARMA)
a@r FAFRY THY TE oS EEIEE e EICTES
ACCOUNTS OFFICER FA & CAO DIRECTOR INCHARGE PARTNER
TH. F. /M.No. 018088
TIM: Sor1% Place : Bengaluru
f&: 27.00.2017 Date : 27.09.2017
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2017

(Tmw z. ®if) / (Amounts in Rupees)

GoR:|
Razor PARTICULARS Sch.No.|  2016-17 2015-16
T. T A. INCOME
foef, AT ST o oy Income from Sales,
Services and others 9 99,865,997 114,167,142
T FHTE | ST Grants from Govt of India 100,000,000 100,000,000
FHTAT G =TS Interest Earned 10 13,106,090 6,493,746
AT AT Other Income 11 3,931,950 13,210,336
T 7 w1 Increase/(decrease) in
I / (F) Work-in-progress 12 58,937,000 (4,300,000)
T () Total - (A) 275,841,037 229,571,224
. =T B. EXPENDITURE
T ST T FT TR Stores & Spares consumed 41,815,696 27,437,713
I =T Establishment Expenses 13 193,429,318 170,594,545
T TR = Other Administrative Expenses 14 36,330,761 33,250,900
TTETH Depreciation 6 104,581,924 96,371,236
7 (&) Total - (B) 376,157,699 327,654,394
Y. af (u-) % foro g =gy C. Excess of Expenditure
£ srfrT over Income for the year (A-B) (100,316,662) (98,083,170)
ST/ T Add/(Less): Prior Period
Sn_;” (w'T) income / (expenses) 15 719,352 7,739,529
L~ . D.Balance Being (deficit)/
. qTATT b H SR Surplus transferred to
Qe TAFRY (BTeT/3rtererT) General Fund (99,597,310) (90,343,641)
HEeA T dEiwT it Significant Accounting Policies 16
Frat % fory srRfRa® Contingent Liabilities and
AT AT A2 Notes on Accounts 17
AT H T & FATER gA [, As per our report of even date,
Fd TH.ATLATH 0T for S R R K Sharma Associates
TS THTIEEH Chartered Accountants
HH TR . Firm Regn No: 003790S
g/~ g/~ g/~ g/~
Sd/- Sd/- Sd/- Sdi-
(T.3) (20T FHTT A7) (Frerer FHTE ) T A ot
(RAMAK) ( PURAN KUMAR AGARWALLA) (SATISH KUMAR S) (CA. S.R.R.K SHARMA)
Creilk b Can THT T HTA AT R3er EICTEY
ACCOUNTS OFFICER FA & CAO DIRECTOR INCHARGE PARTNER
TH. ¥. /M.No. 018088
T a' q= Place : Bengaluru
feqmeR: 27.09.2017 Date : 27.09.2017
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
PLAN RECEIPTS AND PAYMENTS ACCOUNT FOR THE YEAR 2016-17

(T 2. W) / (Amounts in Rupees)

Razor R, | TOHEIEITF | UUHSTEUF | UAUHERE Exd
PARTICULARS H&AA AMTTF STDF NMTC TOTAL
T. %E & &d
A. Source of Funds
3G 1 IRfEe did
Opening Balance of Grants - - - - 127,848,968
FASHT SR W
Plan Grants Received - - - - 210,700,000
LCs/LC hige W = it
Interest Earned on LCs/LC Credits - - - - 5,245,671
F(T) / Total (A) 343,794,639
€. e e
B. Application of Funds
S % 91w LCs
LCs with Bank - - 45,281,000 - 45,281,000
Fmgfierat it e wiaagmeti % fag sfim
Advance to Suppliers and Plan commitments 33,028,502 - 50,620,930 74,545,123 158,194,555
giEgfr 1 eAfme
Assets Acquired 3,707,827 19,922 21,819,380 1,802,018 27,349,147
WIP it
Capital WIP 10,373 - 5,378,181 34,801 5,423,355
3T YR
Other Charges 3,909,391 - 31,377,852 31,020 35,318,263
Trater ST
Fixed Deposit 28,573,661
ﬂﬂ'(‘a) / Total (B) 40,656,093 19,922 | 154,477,343 76,412,962 300,139,981
FIIH W AT (T-AT)

43,654,658

Balance Un-utilized (A-B)




Legend:
TS éfhl%wa‘ S waifera wfafafert II&AA Improvements to Infrastructure &
l qar Associated Activities
T I FE IR FET Gl AMTTF  Advanced Machine Tool Testing Facility
SRR Her Trenfeht o ljj%l%'ﬂ STDF Sensor Technology Development Facility
TS A1 fafsmfor drenfieh g NMTC  Nano Manufacturing Technology Centre
AT H A & FTER AN R,
As per our report of even date,
T TH.IATCIMTH a1
for § R R K Sharma Associates
AEE THTSEH Chartered Accountants
%1 G . Firm Regn No: 003790S
g/- g/- g/- g/-
Sd/- Sd/- Sd/- Sd/-
(T1.%) (TZT FHATE AT (aefrer T ) T AT 9T
(RAMAK) (PURAN KUMAR AGARWALLA) (SATISH KUMAR S) (CA. S.RRK SHARMA)
re kB eari THT T =i T fAgers LT RS
ACCOUNTS OFFICER FA & CAO DIRECTOR INCHARGE PARTNER

T darefe
feameh: 27.09.2017
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. iiraii T e ST, T
a¥ 2016-17 & fAv ered oW oF RIS Wied 3R sgerare

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SHUTTLE LESS LOOM PROJECT RECEIPTS AND PAYMENTS ACCOUNT FOR THE YEAR 2016-17

(T@| 2 ®f) / (Amounts in Rupees)

fagor PARTICULARS DHI TMMA TOTAL
T. %e T | A. Source of Funds
AT AT TTIHF a9 Opening Balance of Grants 7 13,287 13,294
FIREERICIPECE] Opening Fixed Deposit 4,353,650 7,016,000( 11,369,650
Y % A I TR Grants / Contribution
JARTETT Received during the year 24,366,000| 4,500,000 (28,866,000
THST U7 ST ST Interest Earned on FD 830,467 - 830,467
T e Other credits 27,520 27,520
T (T) Total (A) 29,550,124 | 11,556,807 (41,106,931
ft. % =T T B. Application of Funds
TITHET Consultancy 1,101,000 99,000| 1,200,000
IEEIC IR @éé-q-( Development Related
3T AT Hardware & Consumables 6,004,382 | 5,564,11711,568,499
ﬁﬁ"&T \EL=SIES Facility Augmentation 1,644,844 - 1,644,844
AaF ﬂ'i%a'r Internal Facility 7,005,350 - 7,005,350
TR Manpower 8,800,000 - 8,800,000
e o srsfRasar Miscellaneous & Contigency 490,819 - 490,819
TR=TT 9T Operational Costs 1,919,096 - 1,919,096
TAEAIT, TFAIIST AT TFreror Survey, Exposure & Training 942,229 - 942,229
fSe ua Taew Visits & Travels 811,937 - 811,937
Trafer ST Fixed Deposits 830,467 5,859,055| 6,689,522
T (chT) Total (B) 29,550,123|11,522,172 (41,072,295
IR AT T (A1) Balance Un-utilized (A-B) 1 34,635 34,636
T R A & ATER gEr KU, As per our report of even date,
Td TH..IMT.H AT for S R R K Sharma Associates
1K Qaﬂ'l'@'c:q Chartered Accountants
%H GSIIRTT H. Firm Regn No: 003790S
g/- g/- g/~ g/~
Sd/- Sd/- Sd/- Sa/-
(H1.%) (T FHTT SATATA) (Frefter T ) AT 3 ot
(RAMAK)) ( PURAN KUMAR AGARWALLA) (SATISH KUMAR S) (CA. S.R.R.K SHARMA)
aar 3w THY e Hwar 7T e EICTES
ACCOUNTS OFFICER FA & CAO DIRECTOR INCHARGE PARTNER
TA. . /M.No. 018088
I ENEAZ Place : Bengaluru
feameR: 27.09.2017 Date : 27.09.2017
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Heer AeghaaRor SFAreltel $eeye, dorde
31.03.2017 aﬁwaaﬁaa%qgmua%mﬁ eagg%m
CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2017

(T®\ 3 Hf) / (Amounts in Rupees)

B Rl
faaor PARTICULARS As at As at
31.03.2017 31.03.2016
AT - 1 GTHTT HE SCHEDULE 1 - GENERAL FUND:
9 F grEeTd | aw Balance at the beginning of the year 2,111,214,559 1,963,386,288
SIS Ffteer %e it A TRE Add: Contribution towards Capital Fund 276,234,074 238,171,912
SIE/F: Hftea we T A Tere Add/Less: Balance transferred
T T 9T T from Income & Expenditure Alc (99,597,310) (90,343,641)
2,287,851,323 2,111,214,559
AT - 2 fufeea % - SEATT  SCHEDULE - 2 EAR MARKED FUND DIPP
T g T YT O a. Opening balance of funds 127,848,968 143,186,583
AT, e ¥ SfreAT b. Addition to funds:
i. ST i. Grants 210,700,000 254,868,637
i. LC 3% LC %Rz s ii. Interest on LC and LC credits 5,541,219 21,431,382
FeT (T+AT) Total (a+b) 344,090,187 419,486,602
#. %e fT sgRET c. Utilisation of funds
sl i. Capital 300,435,529 291,637,634
F () Total (c) 300,435,529 291,637,634
au & 3fd § FT AT ACY NET BALANCE AS AT THE YEAR END 43,654,658 127,848,968
-3 SCHEDULE - 3
& o o, FHfRAq %% - e g EAR MARKED FUND DHI-SHUTTLE LESS LOOM
T, HT T a. Opening balance of funds 13,294 34,999,747
Y. o | SreAT: b. Additions to funds:
i. FET i. Grants 24,366,000 -
ii. TTHTHT & TRTE ii. Contributions from TMMA 4,500,000 2,500,000
iii. =aTST #fi¥ T S RaeTgsae iii. Interest & FD realisations 12,227,637 164,609
e () Total: (a+b) 41,106,931 37,664,356
1. e w1 ST c. Utilisation of funds
i, It i. Capital 41,072,295 37,651,062
T (#f) Total (c) 41,072,295 37,651,062
I % i | T AT A NET BALANCE AS AT THE YEAR END 34,636 13,294
AT - 4 : T HE SCHEDULE- 4 : OTHER FUNDS
1. ot gt 1. Capital reserve 3,843,439 3,843,439
2. AMTTF afierT %e (qeag@ #rae) 2. AMTTF Project Fund- (Net of Depreciation) - 44,856,478
3. FaTHg FH=TAl F forg #fewa ama 3. Medical contribution - Retired employees 1,732,917 1,633,804
4. T Sl ey =7 srqar 4. Grant - Department of Science and
. ?;FT;-DHSTZW s T Technology -DST 9,622,506 5,262,506
. ) > 5. Grant- Instrument Research &
e wfergr-are o 1 € Development Establishment-IRDE 988,000 500,000
6. ST - T ATSHS AT are 6. Grant-Life Sciences Research Board-LSRB 3,033,700 3,033,700
19,220,562 59,129,927
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31.03.2017 = 9= T4 % foT0 goi U & &9 §

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2017

(¥4 % W) / (Amounts in Rupees)

ERY To
faaor PARTICULARS As at Asat
31.03.2017 31.03.2016
3]—.1'{1;&_5 SCHEDULE -5
T ARt S T CURRENT LIABILITIES & PROVISIONS
. . |. CURRENT LIABILITES
. ¥irogaT 3Tt A. Sundry Credit
v, Rt AT . Sundry Creditors
T, gHT ¥ foro a. For Goods 5,100,441 5,030,166
i) b. Others 3,252,498 3,213,052
8,352,939 8,243,218
&Y. wrnfor wiREsETEt & fore B. Advances Received for Sponsored
Eippy Projects 191,723,185 36,819,200
. sfates et C. Statutory Liabilities 603,169 1,254,909
<. Iy IeTAT D. Other Liabilities 18,429,604 18,141,638
II. qraaTT Il. PROVISIONS
syr=terd / QT @it % fore staem Provision for Obsolete/Old Assets 3,382,000 3,382,000
SHETT T 41T Provision for Gratuity 68,157,839 65,665,482
AT ST FHLFI F [T AEET  provision for Earned Leave Encashment 67,538,774 62,427,624
139,078,613 131,475,106
358,187,510 195,934,071
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deor AvgthaaRer atarsll
31.03.2017 & 3TAR A T 3 &7 & srret
CENTRAL MANUFACTURING TECHNOLOGY

SCHEDULES FORMING PART OF BALANCE SHEET
HTGHT 6 : S YREIRTAT SCHEDULE 6 : FIXED ASSETS

Hehes s%Ih | GROSS BLOCK
s |ofcEaftal 7 feRfil  DESCRIPTION OF ASSET [ o i 77w TWw | fewww et o
oee | oatitasen aiom ol Sy | Tiaen
v |gf A. LAND
U, 3 e ST a. Ministry of Industry Grants 971,720 - - 971,720
.1 EFI'Q'iFI"q, m, B1. Office, Workshop,
[heATT Welfare Bldgs
T, JE TR 1 SIEH a. Ministry of Industry Grants 1.63 [ 309,637,226 | 9,297,305 - 318,934,531
. fosm @ drEnfie wEe™ b.  Ministry of Science &
1 ST Technology Grants 1.63 453,394 - - 453,394
2 |fore o 2. ELECTRICAL INSTALLATIONS
. ITN AT H e a.  Ministry of Industry Grants 3.34 | 24,953,936 420,630 - 25,374,566
3 e s T 3. ESSENTIAL STAFF QUARTERS
T, AN T H FGH a.  Ministry of Industry Grants 1.63| 5,266,481 - - 5,266,481
4 |wie e ueied 4. PLANT & MACHINERY
T, TN HACHE H A a.  Ministry of Industry Grants 4.75 (570,816,829 | 2,799,297 - 573,616,126
o). fogm @ denfie weeE b. Ministry of Science &
H1 AgH Technology Grants 4.75 286,428 - - 286,428
. HreHTHIR g [T c. Giftby CSSR 475 1,384,015 - - 1,384,015
2. U -aEE d. UNDP-Aid 475 11,330,349 - - 11,330,349
%, 30 WA -TEr e. Indo FRG - Aid 475 11,014,455 - - 11,014,455
Th. .68 A f. NCST 475| 6,793,195 - - 6,793,195
Sf Hfrergun -FuAeidt g. CIM-UNDP 475 41,898,174 - - 41,898,174
5 |t 5. EQUIPMENT
T, AN HAH T SFIGH a. Ministry of Industry Grants 5.16 [1,057,413,855 | 102,428,031 - | 1,159,841,886
=Y. fom wa i e b.  Ministry of Science &
<l AgaH Technology Grants 5.16 3,506,517 - - 3,506,517
1. e w@re ¢ Internal Resources 516 | 2,502,762 77,740 - 2,580,502
<. quASI-gar™ d. UNDP-Aid 516 | 2,379,853 - - 2,379,853
3 HreTEeH -t e. CIM-UNDP 5.16 | 8,303,061 - - 8,303,061
. e G HTFEaIT f. Computer Software 16.21| 57,001,530 |14,151,871 - 71,153,401
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e

INSTITUTE, BENGALURU

AS AT 31.03.2017

(w9 ®. ®) / (Amounts in Rupees)

HAGTE sAieh / DEPRECIATION BLOCK fra® @1 /NET BLOCK

T femaroe/ T q g

UP TO i % fere HETECHE uP TO AS AT AS AT

01.04.2016 FOR THE YEAR Disposal/Adjustment 31.03.2017 31.03.2017 31.03.2016

- - - - 971,720 971,720
21,100,455 5,080,878 - 26,181,334 292,753,197 288,536,771
254,077 7,390 - 261,467 191,927 199,317
9,161,732 838,168 - 9,999,900 15,374,666 15,792,204
3,450,157 85,844 - 3,536,001 1,730,480 1,816,324
310,527,664 27,190,816 - 337,718,480 235,897,646 260,289,165
286,373 - - 286,373 55 55
1,383,960 - - 1,383,960 55 55
11,330,294 - - 11,330,294 55 55
11,014,400 - - 11,014,400 55 55
6,793,140 - - 6,793,140 55 55
26,979,696 1,990,163 - 28,969,860 12,928,314 14,918,478
337,998,195 57,715,284 - 395,713,479 764,128,407 719,415,660
3,506,462 - - 3,506,462 55 55
1,533,675 131,001 - 1,664,766 915,736 969,087
2,379,798 - - 2,379,798 55 55
8,254,350 48,656 - 8,303,006 55 48,711
27,602,200 10,197,039 - 37,799,239 33,354,162 29,399,330




31.03.2017 & 3TAR TaAA T o &I H 3

CENTRAL MANUFACTURING TECHNOLOGY

SCHEDULES FORMING PART OF BALANCE SHEET
HTGHT 6:379% TRHITAT SCHEDULE 6: FIXED ASSETS

Hehes sBleh | GROSS BLOCK
S. | afegufat &t faazfor  DESCRIPTION OF ASSET “ o:j%%:i A:‘gi?oi‘:'or %/ Tg:‘;
% As At 01.04.16 the Year Adjustment 31.03.2017
6. | welfaR va Rreax 6. FURNITURE & FIXTURES :
T, I TATH HT ITIEH a. Ministry of Industry Grants | 6.33 10,453,980 1,607,087 12,061,067
. foee wE e e O Ministry of Science &
1 FIEH Technology Grants 6.33 117,234 117,234
oY, i ganeH c. Internal Resources 6.33 918,367 30,154 948,521
2 HreTder -t d. CIM-UNDP 6.33 14,235 14,235
7 | &R 7. CARS
T. AN WA H I g Ministry of Industry Grants | 9.50 1,456,157 1,456,157
. st ware b. Internal Resources 9.50 -
8 | ==, a9 8. BUSES, VANS
U, SN HAT FH I a. Ministry of Industry Grants | 9.13 699,087 699,087
=ft. arrafes wETeE b. Internal Resources 9.13 8,693 8,693
9 | g : 9. BOOKS
T e A HFATH 5 Ministry of Industry Grants | 10.00 4,557,773 4,557,773
ofl. o @ SR WA b, Ministry of Science &
I ST Technology Grants 10.00 4,829,471 4,829,471
. 3Tl TEEE c. Internal Resources 10.00 92,422 4,500 96,922
1. HiwquEe g TR d, Gift by CSSR 10.00 84,710 84,710
3 TS -uAETh e. CIM-UNDP 10.00 341,375 341,375
EICCA] CURRENT YEAR 2,139,487,284 130,816,615 - 2,270,303,899
Rera a¥ PREVIOUS YEAR 1,946,440,393 193,046,890 - 2,139,487,283
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oo T
INSTITUTE, BENGALURU
AS AT 31.03.2017

(wu &, #) / (Amounts in Rupees)

A GIE s3lh | DEPRECIATION BLOCK

f1a® =BT 1 NET BLOCK

feraem
Uﬁo i & fore arSwTEe uﬁo A: 21 AETT
01.04.2016 FOR THE YEAR Disposal/ 31.03.2017 31.03.2017 31.03.2016
Adjustment

4,063,679 691,606 4,755,286 7,305,781 6,390,301
117,233 117,233 1 1
918,312 620 918,933 29,588 55
9,141 901 10,042 4193 5,094
1,081,533 138,335 1,219,868 236,289 374,624
699,032 699,032 55 55
8,692 8,692 1 1
3,688,802 455,777 4,144,579 413,194 868,971
4,829,416 - 4,829,416 55 55
85,873 9,356 95,229 1,693 6,549
84,709 84,709 1 1
341,374 - 341,374 1 1
799,484,426 104,581,924 904,066,350 1,366,237,549 1,340,002,858
703,113,190 96,371,236 799,484,426 1,340,002,858 1,243,327,204
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HIGAT 6T: TUHEETE 3w g

31.03.2017 % HTAR A TA K TIH TUAET T TH
CENTRAL MANUFACTURING TECHNOLOGY

SCHEDULE 6A: AMTTF FIXED ASSETS

AMTTF - DEPRECIATION SCHEDULES FORMING PART OF BALANCE SHEET

T 31 | GROSS BLOCK

sl . . .
S | ufcgrafeat s foexf=T  DESCRIPTION OF ASSET B - W ——
DEP | Opening cost i Total As At
% | AsAt01.04.16| Additions for| Transferredito| 337532017

. [ A. LAND

T, 3N T ST a. Ministry of Industry Grants -
.1 W, m, B1. Office, Workshop,

ShedTuT WA Welfare Bldgs

T, JEN HAS 1 FIEH a. Ministry of Industry Grants 1.63| 4,229,193 - 4,229,193 -
2 ﬁa}gﬂ' TYT9AT 2. ELECTRICAL INSTALLATIONS

T, JEN HAE 1 FIEH a. Ministry of Industry Grants 3.34 654,515 - 654,515 -
3 | e v 3. PLANT & MACHINERY

T, e T EICEE a.  Ministry of Industry Grants 4.75 701,123 - 701,123 -
4 |SuHIm 4. EQUIPMENT

T JEN HATE A a.  Ministry of Industry Grants 5.16| 45,770,259 | 14,395,558 | 60,165,817 -

&l st wamH b. Internal Resources 5.16 - 152,643 | 152,643 -
5  |weffax wd Rrew 5. FURNITURE & FIXTURES :

T, I AT H FGH a. Ministry of Industry Grants 6.33 44,884 - 44,884 -
6 | gk 6. BOOKS

T, SENT WA SR a. Ministry of Industry Grants 10.00 86,751 - 86,751 -

ﬂﬁ!'\a'li' CURRENT YEAR 51,486,725 | 14,548,201 | 66,034,926 -

Reara a¥ PREVIOUS YEAR 50,582,859 903,866 - 51,486,725
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AT - AT =T

INSTITUTE, BENGALURU
AS AT 31.03.2017

(A %. #) / (Amounts in Rupees)

AT GE sl | DEPRECIATION BLOCK e =i 1 NET BLOCK
TTHIATH e 7 T
T % forg FY FEATAROT
UP TO Transferred to up 1O AS AT AS AT
01.04.2016 FOR THE YEAR Jrkaits 31.03.2017 31.03.2017 31.03.2016
207,300 68,936 276,236 - - 4,021,893
60,516 21,861 82,377 - - 593,999
128,025 33,303 161,328 - - 573,098
6,200,674 2,466,808 8,667,482 - - 39,569,585
- 22 22 - . .
9,275 2,841 12,116 - - 35,609
24,457 8,675 33,132 - - 62,294
6,630,247 2,602,445 9,232,693 - - 44,856,478
4,145,925 2,484,321 - 6,630,246 44,856,479 46,436,933
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31.03.2017 < |TH 9 % foTu gor= o=t & wu o g

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2017

(I&HA %. H) / (Amounts in Rupees)

faazor PARTICULARS 31 .ﬁ;ggw 31 .ﬁ;g:ne
AT - 7 SCHEDULE- 7
Aaer INVESTMENTS
1. 9T 1. Bonds :
7. 9.33% IDFC afe a. 9.33% IDFC BONDS
- 28.03.2026 - 28.03.2026 50,000,000 50,000,000
2. g 2. Others
1. SBM ¥ |77 TDR , vy orrat a. TDR with SBM, Peenya Branch
9% -9% 10,000,000 10,000,000
4. SBM % a1 TOR , Fi=x b. TDR with SBM, Peenya
oTET 9% Branch -9% 4,355,330 3,197,294
64,355,330 63,197,294
AT - 8 SCHEDULE - 8
T wefat, For e st CURRENT ASSETS,LOANS & ADVANCES
. AT Hfrt A. CURRENT ASSETS
LIEKIE R Inventories
T, TI¥ 3T F a. Stores & Spares 10,276,645 9,773,341
Y. =T 3T FrfeeT b. Patterns and Castings 3,684,695 3,684,695
Y. w0 # Tt c. Work-in-Progress 88,552,000 29,615,000
102,513,340 43,073,036
IEIEEEGELRS Sundry Debtors
T8 WEI | FH F fo70 aHTn Outstanding for Less than Six Months 8,411,649 18,700,104
AT KT Other Debts 48,857,170 51,425,563
57,268,819 70,125,668
wfever Il % forg 7 sraemT Less: Provision for Doubtful Debtors 18,704,287 11,605,024
38,564,532 58,520,644
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31.03.2017 ! THTH T4 & {o1g g o=t o ®0 # sggf~a

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2017

(I#A T. #) / (Amounts in Rupees)

faaor PARTICULARS 31 .92.3517 31 .92.3:116
AT - 8 SITA.. SCHEDULE -8 CONTD..
Tohal ST 9 QAW Cash & Bank Balances
T, oiehe, Ahs a. Cash on hand 166,068 132,070
AT, AT dH F 9T AW b. Balance with Schduled Banks
T ST =TT NON PLAN ACCOUNTS
i. &% a1fF F=taT -APMC 7€ 9t i. Bank of Baroda-APMC Yard Branch 1,663,321 1,052,322
ii. T2 % A - TorEqY gET i, State Bank of India-Yeshwantpur Branch 19,910,766 18,968,779
iii. T S SfAET g iii. Conference & Seminar Account 156,654 136,707
iv. Central Bank of India - Peenya Branch 4,781,266 -
V. FTETY STHT @Tar | v. In Term Deposit Account 225,206,776 110,111,232
TISTET @TdT PLAN ACCOUNTS
i. ®z ¥ ArF ZfAT- FeEAE o i . State Bank of India-Yeshwantpur Branch 43,654,657 127,848,968
i, TTafy ST =TT o ii. In Term Deposit Account 38,903,190 -
Qe ofH QI SHUTTLELESS LOOM ACCOUNT
i. T2 9 A1 SRAT- FASAT aTET i. SBI - Yeshwanthpur Branch 34,636 13,294
ii. |TATEr ST @A H ii. In Term Deposit Account 6,689,522 11,400,000
o R O FE T H c. As Margin Money towards
g9 Letters of credit 112,624,000 86,953,000
(T+eT+) (a+b+c) 453,790,855 356,616,371
F (T) Total (A) 594,868,727 458,210,051
&Y. =T 3 A B. LOANS AND ADVANCES
T. &R a. Loans -
- FHHATAT 7 0 Loans to Staff 356,863 447,064
Y. TS H AAT SATAATAT b. Advances and other amounts
S S e Trfer A7 foReft siw recoverable in cash or in kind or for
T & T ITH g7 value to be received
i. gt =T § (T o) i. On Capital Account (Plan Advances) 474,731,156 384,125,485
ii. e = ii. Prepaid Expenses 1,436,938 1,196,683
i, AfcRaren % foro e iii. Advance to Suppliers 2,344,350 3,405,000
FH: AR T LT Less : Provision for Advances (90,710) (90,710)
iv. srfersTiat & wfaaT iv. Receivables from Authorities 7,117,169 4,027,555
v, STT 3T o= gTfaaT v. Deposit and Other Receivables 7,942,615 8,251,040
F (1) (T+ ) Total (B)(a+b) 493,838,381 | 401,362,117
e (T+ft) Total (A+B) 1,088,707,108 859,572,166
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deo Aeghaafier TFararst sfecye, oo
31.03.2017 ﬁwaaﬁ%%qgﬁquaéawﬁaggﬁm

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SCHEDULES FORMING PART OF ACCOUNTS FOR THE YEAR ENDED 31.03.2017

(I#A T. #) / (Amounts in Rupees)

For the year ended | For the year ended
Razor PARTICULARS 31.03.2017 31.03.2016
AT - 9 SCHEDULE - 9
Yo Ug glaas 4 g Income from Sales & Services
T | T Income from Sales
T, JITT AT a. Finished Goods 50,438,813 65,944,500
FH: TFATES SET AT AT Less : Excise Duty paid 566,375 2,425,000
49,872,438 63,519,500
T, TR b. Scrap 25,448 -
T Income from Services
q';:’ il R a. Labour, & Processing and
T Service charges 43,255,309 43,871,196
A T e b. Professional Consultancy 6,712,802 6,776,446
49,968,111 50,647,642
99,865,997 114,167,142
aqg=T - 10 SCHEDULE - 10
FHTAT G AT Interest Earned
A ST % AT ATafer On Term Deposit with Scheduled
SEIRES Banks 7,324,573 843,335
EEIEEICERCE LS On Long term Investments 5,781,517 5,650,411
13,106,090 6,493,746
ATEAT -1 SCHEDULE -11
SRR Other Income
[RIEERUEEL Miscellaneous Receipts 3,931,950 13,210,336
3,931,950 13,210,336
AqgHAT - 12 SCHEDULE - 12
—r : Increase / (Decrease) in
AT gt/ () Work-in-Progress
T & FTF FT @€ FAT Closing work-in-progress 88,552,000 29,615,000
FH: ST H FTF AT FLAT Less : Opening Work-in-progress 29,615,000 33,915,000
58,937,000 (4,300,000)
ATEAT - 13 SCHEDULE - 13
YT AT Establishment Expenses
A AT FeA T Salaries & Welfare 151,468,135 134,477,389
T AT A Allowances and Bonus 1,012,884 298,483
KIRIE LIRS A 3 % fore wra = A1 £1M9 Manpower cost for sponsored projects 1,618,135 1,801,137
sy f3fer & T Contribution to Provident Fund 17,587,289 15,940,298
FHAT FaTAgir 9% = Expenses on Employee Retirement
T=7E - Gratuity 11,458,068 7,606,272
- STETIT TR - Leave Encashment 10,284,807 10,470,966
193,429,318 170,594,545
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31.03.2017 i 9T 99 % 110 goi U & &4 § g
CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SCHEDULES FORMING PART OF ACCOUNTS FOR THE YEAR ENDED 31.03.2017

(¥# T. #) / (Amounts in Rupees)

P For g nde | For oo and
AT - 14 SCHEDULE - 14
AT T AE =TT Other Administrative Expenses
IEEEIEERIG Electricity and Water 9,318,348 9,294,943
T ST TETET Repairs and Maintenance
LAGREIE IR K a. Plant & Machinery 1,744,524 968,710
ft. area b. Vehicles 501,453 671,353
oY, T c. Building 635,003 1,149,229
. e d. Others 9,468,272 11,754,465
B, T di Rent, Rates and Taxes 1,053,396 532,089
EIE1 Insurance 572,989 492,915
BT, TATHIA ST HATT Postage, Telephone and Communication 623,350 829,581
T AT AT AT Printing and Stationery 1,397,905 1,381,237
AT T ATRA Travelling and Conveyance 3,027,314 1,892,967
AT 3T FrAerTeTy Seminars and Workshops 25,217 122,775
T T T T Bad & doubtful debts 6,897,742 82,102
Fifafers @ Tt # TEfEF Remuneration to Statutory Auditors
- @t THET - Audit Fee 103,500 103,500
- 3 7 7t = - Out of pocket expenses 7,875 17,100
AT T TEAT Internal Audit Fee 145,388 147,548
AT [ Professional Charges 201,484 338,034
[REIKEECR Advertisement Expenses 177,135 636,327
o I Bank Charges 66,320 10,439
ORISR Other Expenses 363,545 2,825,587
36,330,761 33,250,900
T - 15 SCHEDULE - 15
o4 srafer e / (=) Prior Period Income /(Expenses)
=T Expenses (36,140) (31,000)
A Income 755,492 7,770,529
719,352 7,739,529
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CENTRAL MANUFACTURING
TECHNOLOGY INSTITUTE,
BENGALURU

SCHEDULES FORMING PART OF THE

ACCOUNTS FOR THE YEAR
ENDED 31°" MARCH 2017

SCHEDULES 16 - SIGNIFICANT ACCOUNTING

POLICIES

ORGANISATION OVERVIEW:

Central Manufacturing Technology
Institute (CMTI), a premier R & D
organization in the manufacturing
technology, established in the year 1962, is
an autonomous body, registered in the year
1962, as a society under the Karnataka
Societies Registration Act, 1960. The
Institute has functioned under the
administrative control of Department of
Industrial Policy & Promotion (DIPP)
ministry of Commerce & Industry till 9" Jan
2017 and from then on functioning under
the administrative control of Department of
Heavy Industry.

1. BASIS OF PREPARATION OF FINANCIAL

STATEMENTS:

The financial statements are drawn up in
accordance with historical accounting
convention and on the accrual basis of
accounting except as otherwise stated. The
accounting standards and guidelines given
by the ICAl for NPQO's have been adopted to
the extent that they are directly applicable,
in the preparation of financial statements.
The financial statements are prepared, as
per formats prescribed by Controller
General of Accounts (CGA)

2. INVENTORY VALUATION

Stores and spares (including machinery
spares) are valued at cost. Work in
Progress has been valued at estimated
cost.

3. SUNDRY DEBTORS

The Institute makes provision for doubtful
debts of 100 %, on debts outstanding for a
period of more than 3 years.

4. EXCISEDUTY

Liability for Excise Duty in respect of goods
produced by the Institute (other than for
exports) is accounted on dispatch of goods.
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5. FIXED ASSETS

5.1 Fixed Assets are stated at cost of
acquisition inclusive of inward freight,
duties and taxes and incidental and direct
expenses related to acquisition.

5.2 Fixed Assets pertaining to External project

is accounted as a separate block. All
capital items of expenditure incurred on
acquisition and other related expenses of
the project have been debited to fixed
assets and correspondingly crediting
Project Fund Account under Capital
Reserve.

6. DEPRECIATION

6.1 Depreciation is provided on Straight Line
method as per the rates determined
considering the life of the asset and their
disposal value.

6.2 Depreciation is calculated based on

number of days the assetis putto use.

7. ACCOUNTING FORSALES

Sales are net of sales returns, rebate and
trade discount. In respect of Long Duration
Project Sales, Sales revenue is recognized
as per the contracted terms depending on
the stage of completion.

8. INTERESTINCOME

Interest including Loans and Advances to
employees is accounted on accrual basis.

9. GOVERNMENT GRANTS
9.1

Plan grants received from Central
Government are treated as contributions to
General Fund on utilisation of the grants.
The said Grants are accounted on Gowt.
Sanction basis and expenditure met out of
Plan grants is accounted on cash basis.

9.2 Non-Plan grants received from Central
Government are credited to Income &

Expenditure account.

FOREIGN CURRENCY TRANSACTIONS

Transactions denominated in foreign
currency are accounted at the exchange
rate prevailing at the date of transaction.

10.
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11.RETIREMENT BENEFITS

Liability in respect of retirement benefits
such as Gratuity and EL Encashment are
determined by actuarial valuation and
provided forin the books of accounts, as per
Revised Accounting Standard — 15.

SCHEDULE 17 - CONTINGENT LIABILITIES

AND NOTES ONACCOUNTS

1. CONTINGENT LIABILITIES:

a.Claims against the Institute not
acknowledged as debts Rs. NIL
(Previous Year Rs.. NIL)

b. Letters of Credit opened by Bank on behalf
of the Institute Rs.1126.24 lakhs
(Previous Year Rs. 869.53 lakhs)

2. CAPITAL COMMITMENTS:

The institute is executing various plan
projects under Xll Plan approved by
Government of India and planning
commission which involves capital
expenditure. The Plan expenditure is
accounted on as per the government
system of accounting.

3. FIXEDASSETS

a.During the year 2009-10 land measuring
3450.91 Sq meters was acquired by
Bengaluru Metro Rail Corporation
(BMRCL). The original cost of this acquired
portion of land amounting to Rs 8,862/-
has been reduced from the land value in
2009-10. The compensation is ascertained
at Rs.10.89 crores by BMRCL and yet to be
received.

b. Depreciation on Fixed Assets of External
project has been charged on straight line
basis as per rates mentioned in note 6.1
and in Schedule 6A. Depreciation on Fixed
Assets relating to such project has been
debited to the Project Fund Account and the
respective Fixed Assetis credited. Thereby
no depreciation on account of External
Project is charged to the Statement of
Income & Expenditure Account. As on
31.03.2017 provision for depreciation
related to external project AMTTF is
transferred to depreciation of AMTTF
assets thereby removing it from CMTI
books of accounts on transfer of assets to
AMTTF.
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4,

c.As on 31.03.2017 the Assets have been
transferred to Advanced Machine Tool
Testing Facility (AMTTF) by book transfer at
the values as on 31.03.2017 thereby
removing the assets from CMTI both Fixed
Assets and Other Funds resulting in no
Goodwill or Capital reserve

CAPITALWORKIN PROGRESS

Capital Work In Progress consists of the
fixed assets purchased and received, but
which are yet to be tested / installed or
commissioned. The capital work in
progress consists of the cost of the fixed
assets and also the direct expense related
to theiracquisition.

CURRENT ASSETS, LOANS AND
ADVANCES

a. In the opinion of the Management, the
current assets, loans and advances have a
value on realization in the ordinary course
of business, equal at least to the aggregate
amount shown in the Balance Sheet.

b. The Sundry Debtors balances are subject
to confirmation.

c. Advances & Deposits are unsecured and
considered good. Advances for
construction of houses to employees are
secured

d. The advances includes deposit of Rs. 38.42
crores paid to CPWD for execution of civil
works for various plan projects.

6.INCOME & EXPENDITUREACCOUNT

7.

8.

Depreciation on Fixed Assets has been
provided on Straight-line method at rates
followed by the Institute, as in previous years.
The fixed assets are being depreciated on
gross block basis and not individual asset
wise.

Subscriptions are accounted on cash basis.

TAXATION

The institute has been recognised u/s
35(1)(ii) of the Income Tax Act, 1961, as a
Scientific Research Organization.

Corresponding figures for the previous year
have been regrouped/ rearranged,
wherever necessary.
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10. Figures are rounded to the nearestrupee

Schedules 1 to 17 are annexed to and form
an integral part of the Balance Sheet as at
31.03.2017 and the Expenditure Account
forthe year ended on thatdate.

Amount receivable by BMRCL for
Compulsory Land Acquisition amounting to
Rs. 10.89 Crs, not actually received by the
institute during the year 2016-17 are not
incorporated in the Financial Statements
for the year 2016-17 however the Tax credit
reflected in 26AS for the year 2014-15 were
claimed as refund in the Income Tax return.
The legal proceedings are concluded vide
judgment dated 21.04.2017 however
amount yetto be received as on date.

I 1 ¥ 17 aF & v gwann
Signature to the Schedules 1 to 17

AT il a@ o ATER g e,
As per our report of even date,
Td TH.SC.ATCH AT

for S R R K Sharma Associates

TS UHTSEed Chartered Accountants
% U E. Firm Regn No: 003790S

3/- 3/-
Sd/- Sd/-
(1.%) (TZOT FHTE SATA)
(RAMAK) ( PURAN KUMAR AGARWALLA)
aar e THY TF HITETr

ACCOUNTS OFFICER

TIM: aﬂm
faieh: 27.09.2017

FA & CAO
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g/- g/-
Sd/- Sd/-
(FefTer HTE TH) TH AL ATTH AT
(SATISH KUMAR S) (CA. S.R.R.K SHARMA)
FRIAEERET IETES

DIRECTOR INCHARGE

PARTNER
TH. 9. /M.No. 018088

Place : Bengaluru
Date : 27.09.2017



CMTI - Your Manufacturing Technology Solution Provider

Uttra Precision Asrostatic bearing spindle

Cenfral Manufaciuring Technology Inslilule (CMTI) iz an R & D
anganisaticn, which acts as a catalyst in tha growth of manufacturing
tachmalegy. The lngbibubs tecusas maln'y cn kameass)reg know-haw in
the manufaciuring lechnology sectar to practical purposes and
assisting technologecal growsh in fha countbry,

CMTI has developed and assimdaled lechnologeas for maleal
handing systams, inspection sysiems, dedicated test rgs for
prodiect esbing, oolng and manufachuring fechnalegy cowaring
CHC manufacturing, non-traditional machining and rapid produw
dewalopmeant, sysiem Wbegration solutions such as  floxible
manufacturing systems, lsan mandeacimng systems, IT in
rmanufaclurng, ale

CMTI ts poesed, a8 ever o play a vitsl nole in usharing in culting-adgs
technalegies for manufacturing sectar in loday's compalilive
ansranmant to anabéa tha indusiry o anhance product guasty and
resdiice cosls iwands intermabonally accaptable products.

Mew facllities iInitiated at CMTI

L Applie] Mechatronles Inisgratlon Facility : Machira Visen

Systems, Smart Machines, Reconfigurable Machines, Systam
Inlegralion...

¢ Digltal Design Centre: Prodect [#e Cyole Managament,

Produc! Dalabass Managemeni, Simulation, Virlual
Manufaciurng. .

+  Academy of Excellence for Advanced Manufacturing
Technolowy: Technalogy intensive programmes wilh hands-
on appled RED exposure leading 1o Carificals and PG
Llipfamias - bo craate Indusiny-Raady Enginaars. ..

% Mane Manufacturing Technology Cenbre™ans-intagrated
Manulaciunng, Nano Mefrology, Developmant of Mang-
inlegrated products & processes, |ndustrial R&D, Sarvices 1o
imdusirins

#  Rensor Techaology Development Facilliy (STOF) Mow

ribebve bx aoguire. assimilale, demify and erabls sensor
chrvelopmant ! manufactuning § peckaging techinolsges intha couniry,

r

besign & Develspment of Special Maochines & Equipment,
Specksl Testing & Ingpectlon Systems & Meamufacturing
Systems...

Marnfactiuring Enginesring  Tooking, CHWE, CAM, £IM,
Fre-production trial runs and custesmizotion..

Mannterance Engineering  Condition bafed Predictive,
Preactive Mainfenance Technigues

Hapid Product Developeent Concept to physical realization of
preductson fost trock wing Rapid protetyping with Selective
Direct Metal Laser Sintering tecknalogy

Testing Machine Tools, Accessories. Fluld Power Serve
Hydeaulics, Ol Quality Anahy2is, Moige & Vibeabion,
{Quakificatian Testing of Eritical Sub-systems.

Metollurgy and Moterial Control Chemdcal and Metollurgicod
Apafysis and Comsultimg. Master reference blacks far
Hardness and Ultrasoni: Testing..

Uttra-Precision Engneering - Frecisien in The Maremeter Rang
Diedign & Developmert of W tra Precision Machines, Metrology,
Caldration..,

Laser Interferometry, Artefacts fer Colibration

CAD, Computer Assisted Simulotion Studies.., Software for
Marufacturing

Technical Informafion Services & Value Added Faten
Information Services, "Monufocturing Techrelogy Todoy™
Merthly Jourmal, Updated Datobases of Mamufacturing
Technalogy Information, Well equipped Reference Library far
B&D activities..

Training {Cerperote Training Programmes, In-house and
Custemized Training Pregrammes om Momufacturing
Technalogy related Tepics, Establishment of Advanced
Training Institutions en Turm-key bosis,,

CMTI Membership is open to Machine Teol Manufacturers and Users, Industries in
Manufacturing Sector, Academic Institutions & others interested

WE ENGINEER SOLUTIONS TO YOUR PROBLEM IN MANUFACTURING

EE omli@nic.in

v/ /7]

Central Manufacturing Technology Institute
Tumhur Road, Bengaluru - 560 022

8. Satish Kumar, Director In-Charge T +41 080 23372044 tn.gﬁgngﬁ
Wisite www.crmti-india, net
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