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CMTTI has the wherewithal to help Industries in all the three levels
of business endeavour covering a vast area of concern of an
Industrial setup viz.

1. STRATEGIC LEVEL INPUTS FOR DECISION MAKERS

On industrial investments on machine tools and systems and
accessories etc. - layout planning.

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

e Productivity enhancement

e Modernisation

e Conceptualisation of proactive maintenance systems in tune with the

scale and complexity of operations.

2. MANAGERIAL LEVEL INPUTS FOR PROCESS MANAGERS

Sorting out productivity problems
Re-engineering Solutions.
Process optimisation

Computer aided manufacturing-planning, dynamic scheduling,
monitoring, correcting, verification etc.

Assistance in absorbing the Techniques and setting up proactive
maintenance practices.

Sorting our quality problems - inadequacies in system practices,
processes and products

Training of trainers

Setting up training establishments

3. OPERATIONAL LEVEL INPUTS FOR EXECUTIVES AND TECHNICAL
MANPOWER

Operator training
Process audits and capability studies
Vibration and noise investigations

Investigating and solving specific machine problems to ensure
continued process capability

Assistance rendered by testing and calibration laboratories

Setting up proactive maintenance practice
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DIRECTOR'S REPORT

The current scenario in India is the technology gap / lag in products for almost every sector / domain, be it
high precision machine tools, textile machinery or process machinery, especially in the high technology,
special product and strategic applications. Dependence on imported process and product technology is
despairingly high considering the potential risks of such dependency, especially for the strategic sector.

Design & Development of special purpose & high technology machine tools has been a long established
service offered by CMTI to various Industry segments including strategic sector since the last five decades.
This is a unique 'under one roof capability’ available in the country and CMTl is instrumental in bridging many
critical product technology gaps.

CMTI a national facility of competence with its enhanced capabilities for addressing the needs of the next
generation “MADE IN INDIA” solutions related to machine building, provide the crucial “competitive edge
through design' for all industry sectors and to facilitate the efficient conversion of R&D output to innovative
industrial products which can in turn be commercially leveraged for industrial leadership. The long term
perspective will be to address the machine building challenges of various sectors to achieve self reliance in
production of high value and high precision machine tools and machine and production of high precision
machine components and to improve the competitiveness of Indian machine tool industry in particular &
capital goods sectorin large.

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 the following; development of airworthy axial piston pump, Supply of vertical
planetary mixer, Supply of FWD & AFT propellers, Diffusion aluminisation of adaptor sleeves, Supply of
special purpose studs & nuts, etc.

CMTl is currently establishing a 'Smart Manufacturing Demonstration and Development Cell'. The cell is a
Pilot project in India, to promote and propagate 14.0/Smart manufacturing concepts. This will enable to
showcase the essence of digital manufacturing in India, undertake R&D into automated production systems,
develop best practice, test and evaluate new hardware and software solutions.

As part of NMTC flagship project the civil infrastructure work for the new building is completed. Tender for
HVAC, Electrical, PHE, Clean room has been notified through CPWD and the bids received were processed.
The award of the tender is being finalised. The clean room infrastructure and associated infrastructure works
are scheduled to be completed by February, 2019.

As part of “Sensor Technology Development Facility (STDF)” for developing miniature, micro & nano level
sensors, infrastructure & packaging equipment procurement are in the final stage of completion.
Development of Machine Health Management System (MHMS) with integrated thermal and vibration sensor
node is completed and implementation in industrial environmentis in progress.

Aerospace laboratory test facility infrastructure is ready and design & development of endurance test rig for
testing actuator is in progress. Regional Centre at Rajkot has been augmented with new measurement
facilities to cater to metrology needs of Rajkot region.

The design and development of the loom weaving at 450 rpm is demonstrated. The high speed shuttle less
rapier loom technology has been transferred to TMMC for commercialization and the necessary
handholding is offered. The weaving trials on various types of yarns and optimization of process parameters
arein progress

The various Collaborative R&D and related activities that are under various stages of progress include
(i) Development of ultra precision ultra stiff Hydrostatic slide,(ii) Magnetic Abrasive Finishing tool suitable to
be used as an attachment with commercial milling machines for nano finishing of cylindrical components and
(il Technologies for Compact portable Scanning Tunneling Microscope are completed. (iv) Optical system
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up-gradation has been taken to enhance the accuracy and repeatability of the Digital Micro mirror Device
based Projection Microstereolithography (PuSL) System for fabrication of complex 3D micro components (v)
Development of standalone Module for Machine tool Spindle Error Measurement and Analysis is completed.
Testing and validation is under progress. Approval from DST under 'Advanced Manufacturing Technology'
stream is received for Development of Digital Fringe Projection Scanner & Development of Hand-Held Laser
Scanner.

The notable events included the visit of prominent dignitaries & also the workshops conducted & participated
by CMTI.

(i) Dr. V K Saraswat has been appointed as President & Shri Sanjay Kirloskar as Vice President of the
Governing Council of CMTI effective 3“August 2017 by Ministry of Heavy Industries & Public Enterprises,
Department of Heavy Industry, Government of India (ii) The felicitation ceremony for the outgoing President,
Governing Council Shri Jamshyd N Godrej was arranged in CMTI on August 10", 2017 (iii) Dr. Girish S
Deodhare, Outstanding Scientist PGD (CA) & Director, Aeronautical Development Agency (ADA),
Bengaluru along with his team and other dignitaries visited CMTI, on 29" June 2017 for “Aerospace
Laboratory Test Facility” Inauguration and Handing over of QT Leading Edge Slat Actuators to CMTI (iv) Shri
Gautham Doshi, Member, CMTI Governing Council & Adviser IMTMA, Pune to provide his expertise with a
special focus to specialized value added services in the areas of Hydraulic, Chemical, Metrology, Noise &
Vibration lab services (v) Dr. Asha Ram Sihag, Secretary, DHI, Ministry of Heavy Industries & Public
Enterprises, Govt. of India to witness the spectrum of activities and facilities (vi) Shri Janaki Ramakrishnan,
Head of Corporate Strategy & Business Development (India & South Asia), Rolls Royce India Pvt Ltd for
witnessing the spectrum of activities & facilities at CMTI and possible collaboration in aerospace domain
(vii) The Honourable Minister for Heavy Industries & Public Enterprises (HI&PE), Government of India, Shri
Anant G Geete for dedicating the 'Ultra Stiff & Ultra Precision Diamond Turning Machine' designed and
developed by CMTI to the nation and for witnessing the signing of Memorandum of Understanding (MoU)
between CMTI & HMT and the spectrum of activities & facilities at CMTI (viii) Dr. V K Saraswat, Honourable
NITI Aayog Member and CMTI Governing Council President during the visit of The Honourable Minister for
Heavy Industries & Public Enterprises (HI&PE), Government of India (ix) Shri N Sivanand, Joint Secretary,
Department of Heavy Industry to witness the dedication of 'Ultra Stiff & Ultra Precision Diamond Turning
Machine' designed and developed by CMT] to the nation by The Honourable Minister for Heavy Industries &
Public Enterprises (HI&PE), Government of India and for witnessing the signing of Memorandum of
Understanding (MoU) between CMTI & HMT (x) Shri Girish Kumar, Chairman HMT and his team for signing
MoU (xi) Dr. Surinder Singh, Director, Semiconductor Laboratory (SCL), Chandigarh and his team for the
Micro Systems Packaging & Characterization 2018 (MSPC-2018) — Workshop as chief guest and also for
signing MOU (xii) Air Vice Marshal B K Sood, Assistant Chief of Air Staff (Maintenance Plans), Air Head
Quarters New Delhi accompanied by Wing Commander Nagabhusan to discuss the core competence of
CMTI specifically for aerospace applications.

Central Manufacturing Technology Institute (CMTI) and HMT Machine Tools Limited (HMTMTL) inked a
Memorandum of Understanding (MoU) in the august presence of ShriAnant Geete, The Honourable Minister
for Heavy Industries & Public Enterprises (HI&PE), Government of India and Dr. V K Saraswat, Member —
NITI Aayog & President — Governing Council, CMTI. The theme being CMTI will be the technology
development partner and HMT will be productionising and marketing the customized world class products.
Memorandum of Understanding has been inked between CMTI and Semiconductor Laboratory (SCL)
Chandigarh for collaborative research work related to MEMS. Memorandum of Understanding inked
between CMTI and Government of Karnataka (GoK) with regard to Modernization of Precision Metrology
Lab (MOPML) of CMTI Project, from the Department of Heavy Industry (DHI), Government of India under the
component of Common Engineering Facility Centre (CEFC), of the Scheme of Enhancement
of Competitiveness in the Indian Capital Goods Sector"

“Aerospace Laboratory Test Facility” established at CMTI was inaugurated by Dr. Girish S Deodhare,
Outstanding Scientist PGD (CA) & Director, Aeronautical Development Agency (ADA), Bengaluru and a brief
handing over function of QT Leading Edge Slat Actuators was organised at CMT]I in after the inauguration.

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

One day workshop on “Nano Characterization” was conducted at CMTI on 15" September 2017 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 “Micro & Nano Fabrication Workshop 2017” was conducted at CMTl on 15" December 2017.

One day meet on machine tool industry was organized at CMTI on 15" March 2018, with the objective of
identifying the technology gaps, consolidation of industry demands and discussions on policy issues.
Representatives from machine tool industries, R&D institutes and associations participated in the meet,
including CEOs, MDs, Presidents, Vice Presidents, from ACE Group, Jyoti, Pragati, BFW, Kennametal,
HMT, UCAM and Micromatic Grinding.111 delegates have attended this workshop.

One day workshop on 'Micro System Packaging and Characterization' was organised on 23" March 2018.
This workshop aims at showcasing the newly established Sensor Technology Development Facility (STDF)
catering to various processes of MEMS Fabrication, Micro Systems Packaging and MEMS Characterization.
CMTI participated in "Textiles India 2017" exhibition organised by the Ministry of Textiles with the support of
Ministry of Commerce, Govt. of India and in association with all Textile Export Promotion Councils from 30"
June to 2™ July 2017, at Mahatma Mandir, Gandhinagar, Anmedabad, Gujarat.

CMTI participated in the '8" ISSS International Conference on Smart Materials, Structures & Systems (ISSS
2017)' organized by Institute of Smart Structures & Systems (ISSS) and the Indian Institute of Science (I1ISc)
Bengaluruon 5" -7" July 2017, at J N Tata Auditorium, National Science Seminar Complex, Indian Institute of
Science, Bengaluru-12, Karnataka and was the 'Silver Sponsor' for the conference.

CMTI Participated in (Aerospace & Defence) Govt. of Karnataka CIl : Vendor Development & Investors
Summit: 23" & 24" November 2017, BIEC, Bengaluru

CMTI participated at the exclusive Technology and Innovation Pavilion of DHI and showcased the R & D
activities and services in the 7" International Engineering Sourcing Show (IESS-VII) - Vendor Development
Meet with the theme as Subcontracting Opportunities with Indian PSU's was organized by EEPC India
(Engineering Export Promotion Council (EEPC) of India) from 8" to 10" March 2018 at Chennai Trade
Centre, Chennai, under the aegis of Ministry of Commerce & Industry, Government of India, MSME, DHI and
the partner country was Czech Republic.

Shri S Satish Kumar, Director In-Charge, participated in the 5" meeting of 'Indo-Czech JWG on Heavy
Engineering & Advanced Manufacturing' on 8" March 2018.

Shri V G Yoganath, HOD (PMD), represented CMTI in the 'Industry 4.0' on 9" March 2018 for sharing the
success stories & progress through 'Samarth Udyog' and Smart Manufacturing Initiatives.

CMTI Participated in the 11" International High Energy Material Conference and Exhibit (HEMCE 2017) held
in HEMRL, Pune on 23" - 25" November 2017. CMTI supported the event with a Silver sponsorship.

The following patents /Trademark are filed

a) Magnetic abrasive finishing apparatus and arrangement and method for retaining magnetic abrasive
within working zone.

b) Trademark application filed for word and logo for NanoShape T250

The Battery Operated Hydraulic Rig for charging the Parking Brake Accumulator of LCA Tejas Aircraft, was
awarded

1. SKOCH Order-of-Merit among Top-30 transformational innovative projects in India and
2. SKOCH Gold Award in Dec 2017

A prize “medal and certificate” was conferred by The Institution of Engineers (India) (donated by
Col. G N Bajpai) to CMTI for the presentation of the paper entitled “Nanometric Finishing on Biomedical
Implants by Abrasive Flow Finishing”.

The details of the performance of the Institute for the year 2017-18 are presented in the following pages.



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/DHI for infrastructure development and asset creation and is partly supported by
DIPP/DHI for Non-plan expenditure. The Institute meets around 72 percent of its revenue requirements
throughinternal 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 222, of which about one third are Engineers and Scientists.

The Institute undertakes following activities amongst others:
o Designand Development of Special purpose machines, Equipment, Tooling, Test Systems, etc.
o Developmentof Technology for manufacture of complex components
e Investigation and mitigation of Manufacturing related problems
e Rapid Product Development and Additive Manufacturing
e Evaluation and Testing of Machines and Special equipment
e Quality Systems & Quality enhancementinitiatives
e Manufacturing Automation
e Ultra-Precision Engineering, Measurement and Calibration
e Technical consultancy & Technology transfer initiatives
e Customized Training Programmes for Corporates and Industries

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

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

e Supporttoindustries in Applied Mechatronics Integration such as application of Vision Systems and
automations.

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

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

e SensorTechnology 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 approved by DHI, 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) ultra precision ultra stiff Hydrostatic slide, (b) Magnetic
Abrasive Finishing tool suitable to be used as an attachment with commercial milling machines for nano
finishing of cylindrical components and (c) Technologies for Compact portable Scanning Tunneling
Microscope are completed. Optical system upgradation has been taken to enhance the accuracy and
repeatability of the Digital Micro mirror Device based Projection Microstereolithography (PuSL) System for
fabrication of complex 3D micro components. Development of standalone Module for Machine tool Spindle
Error Measurement and Analysis is completed. Testing and validation is under progress. Approval from DST
under 'Advanced Manufacturing Technology' stream is received for Development of Digital Fringe Projection
Scanner & Development of Hand-Held Laser Scanner.

Collaboration with national academic institutions and other institutions for R & D and academic related
activities are being pursued.



MEMBERS OF GOVERNING COUNCIL OF CMTI (AS ON 31-03-2018)

PRESIDENT

Dr. V K Saraswat
Member NITI Aayog,
Sansad Marg,

New Delhi-110001

VICE PRESIDENT

Shri Sanjay Kirloskar
Chairman & Managing Director,
Kirloskar Brothers Limited,
Yamuna, Survey No.98,

3/7 Baner Road, Pune - 411045

MEMBERS

Dr. Asha Ram Sihag
Secretary

Department of Heavy Industry,
Ministry of Heavy Industries &
Public Enterprises, Gol,
Udyog Bhawan,

New Delhi - 110 011

Dr. Subhash Chandra Pandey
Addl Secretary & Financial Adviser
Department of Heavy Industry,
Ministry of Heavy Industries &
Public Enterprises, Gol,

Udyog Bhawan,

New Delhi - 110 001

Dr. Arun Kumar Panda,
Secretary,

Ministry of Micro, Small & Medium
Enterprises, Udyog Bhawan,

Rafi Marg,

New Delhi — 110 011

Shri Anna Roy,

Adviser (DM & A, Industry),
Government of India,

NITI Aayog, Sansad Marg,
New Delhi — 110 001

Shri P. Ramadas,
President, IMTMA,
Bangalore International
Exhibition Centre (BIEC),
10" Mile, Tumkur Road,
Bangalore - 562 123

Ms. Shobana Kamineni,
President,

Confederation of Indian Industry,
The Mantosh Sondhi Centre,
23, Institutional Area, Lodi Road,
New Delhi - 110 003

Dr. K Sivan

Chairman-ISRO, Chairman-Space
Commission & Secretary-Dept. of
Space,

Indian Space Research
Organisation (ISRO)

Antariksh Bhavan, New BEL Road,
Bangalore - 560 231

Dr. R K Tyagi

Hon Mentor Director

Defence Innovators & Industry
Association & Former Chairman,
Hindustan Aeronautics Limited
A-71, Sector 93B

Behind Mother's Pride School
Noida - 201 304

ShriYogesh Chander Deveshwar
Chairman & Executive Director

ITC Limited, Virginia

House, No. 37,

Jawaharlal Nehru Road

Kolkata - 700 071

Shri T Suvarna Raju
Chairman & Managing Director
Hindustan Aeronautics Ltd

No. 15/1, Cubbon Road
PBNo.5150

Bangalore - 560 001

Dr. D V Prasad
Additional Chief Secretary

Commerce & Industries Department

Government of Karnataka, 107
1* Floor, Vikasa Soudha
Bangalore - 560 001

Shri Milind Vijay Kawale
Founder Partner

MVK Ventures Company Pvt Ltd,

No. 741, Varsoli

Near IES School
Alibag, Dist: Raigad
Maharashtra - 402 201

ShriBhavesh Jindal
Promoter

BC Jindal Group

PlotNo. 12, Sector B-1
Local Shopping Complex
Vasant Kunj

New Delhi - 110 070

Shri Shriram Khare
Managing Partner

Rupal Chemicals
Nirmitibanglow, Pag Naka
Goa Highway, Tal: Chiplun
Dist..Ratnagiri

Chiplun - 415 605
Maharashtra

Shri Sudarshan Venu

Joint Managing Director
TVS Motor Company
Jayalakshmi Estates, V Floor
No. 8, Haddows Road
Chennai - 600 006

Shri Kaustubh Shukla

COQO, IP Division

M/s Godrej & Boyce Mfg Co Ltd
Plant 7, Pirojshanagar
Vikhroli, Mumbai - 400 079

Shri S G Shirgurkar

Managing Director

ACE Designers Ltd

Plot No. 7&8, 2™ Main, 2™ Phase,
Peenya Industrial Area
Bangalore - 560 058

Shri S Satish Kumar

Director Incharge

Central Manufacturing Technology
Institute, Tumkur Road,

Bangalore - 560 022

Permanent Invitee:

Shri Prashanth Guru Srinivas
Founder Director

Catalytic Think Tank Forum

No. 17/3, Al Noor

Palace Road

High Grounds

Bangalore - 560 052



MEMBERS OF RAB OF CMTI (AS ON 31-03-2018)

Chairman

Prof. P. Radhakrishnan

Director

PSGIAS,PSG Tech, campus,
Peelamedu, Coimbatore - 641 004
India.

Members

Prof. V.K. Jain

Rudraksh Park Phase-l,

Block SR-2, Flat # 202
Baabariya Kalaa, Tehsil Huzur,
Aakrati Eco City Road,

Bhopal - 462039 (M.P.)

Dr. Praveer Asthana

Advisor (S&T) & Director

(Nano Mission)

Govt of India, Ministry of Science
and Technology,

Technology Bhavan,

New Mehrauli Road,

New Delhi - 110 016

Shri P.J. Mohanram

Senior Advisor,

Indian Machine Tools Manufacturers
Asscn (IMTMA),

10" Mile, Tumkur Road,

Madavara Post,

Bangalore — 562123

Shri G. Sunderraman

Vice President — Corporate
Development

Godrej and Boyce Manufacturing
Company Limited, Pirojshanagar,
Vikhroli, Mumbai — 400079

Dr. V.C. Padaki

Defence Bioengineering and
Electromedical Laboratory (DEBEL)
Outstanding Scientist & Director
(Retired)

PO Box No. 9326, CV Raman
Nagar, Bangalore - 560093

Dr. TK. Bera

Director (Retired),

Chemical Tech. Group, BARC,
Rare Materials Project,

Post Bag No - 1,

PO Yelwal, Mysore — 571130

Prof. M.M. Nayak

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

Indian Institute of Science (11Sc),
Bangalore - 560 012

Dr. Satish Chandra

Scientist H, NAL,

P.B. No. 1779, HAL Airport Road,
Bangalore — 560017

Prof. Prasad Krishna

Dean (Alumni Affairs and Institutional
Relations)

Dept. of Mechanical Engineering,
National Institute of Technology,
Karnataka,

Surthkal, P.O. Srinivas Nagar,
Mangalore — 575025

Prof. G.K. Ananthasuresh
Professor, Mechanical Engineering,
Indian Institute of Science,
Bangalore-560 012,

Dr. Prabhat Ranjan

Executive Director,

Technology Information, Forecasting
& Assessment Council (TIFAC),
Department of Science &
Technology,

A-Wing, Vishwakarma Bhawan,
Shaheed Jeet Singh

Marg, New Delhi— 110 016

Dr. A.K. Gupta

Former Director

C/O Instruments R&D
Establishment (IRDE)

Raipur Road,

Dehradun — 248008, Uttarakhand

Shri B.R. Satyan

Former Director (CMTI)
No.281, 12" Main,

NTI Layout, Vidyaranyapura,
Bangalore - 560 097

Shri S. Satish Kumar

Director I/c, Central Manufacturing
Technology Institute (CMTI),
Tumkur Road,

Bangalore — 560 022

Smt. S. Usha

Joint Director, Central Manufacturing
Technology Institute (CMTI),
Tumkur Road,

Bangalore — 560 022

Dr. N. Balashanmugam

Joint Director, Central Manufacturing
Technology Institute (CMTI),
Tumkur Road,

Bangalore — 560 022

Shri Arumugasamy S

Joint Director, Central Manufacturing
Technology Institute (CMTI),
Tumkur Road,

Bangalore — 560 022

Shri Mohanraj B R

Joint Director

Central Manufacturing Technology
Institute (CMTI),

Tumkur Road,

Bangalore — 560 022



TECHNICAL DEVELOPMENT

1. DESIGN, DEVELOPMENTAND 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
isinvolved in the following sponsored development projects:

a) High Speed Shuttle-less Rapier Loom

The design and development of the loom is complete and weaving at 450 rpm is demonstrated. The
high speed shuttle less rapier loom technology has been transferred to TMMC for commercialization
and the necessary hand holding is offered. The weaving trials on various types of yarns and
optimization of process parameters are in progress which will be followed by production runs at
commercial establishment.

Shri Anant G Geete, Honorable Union Minister for Heavy Industries & Public Enterprises,
Shri V K Saraswat, Honorable Member, NITI Aayog and President, Governing Council, CMTI, and
Shri N Shivanand, Honorable Joint Secretary, Department of Heavy Industries.
Witnessing the weaving process on indigenously developed “High Speed Shuttleless Rapier Loom”

b) 4.5Ton Vertical Propellant Mixer

CMTI has undertaken the development of second 4.5 Ton capacity vertical planetary mixer. The critical
components of the mixer such as Agitator Blades were processed in-house. Key elements such as
Shafts, Gear box housings were outsourced and executed under the supervision of manufacturing
team. The machine is undergoing trials and will be handed over to ISRO by June 2018.

c) Design &Development of Ghanalndhana Mishrana Yantra (GIMY-120)

CMTI has undertaken the development of three 2.5 Ton capacity vertical planetary mixers for
M/s Ordinance Factory Itarsi (OFI). The machines will be delivered in phases and the first machine will
be delivered in May 2018. The manufacturing & procurement of parts and erection of structure for
1% machine are complete. The assembly of sub-systems is in progress which will be followed by
overall integration & testing, installation & commissioning. Manufacturing activity of 2™ and 3"
machine is also under progress.

d)  Spill Collection System for Vertical Mixer

CMTI has designed and developed a spill collection system for VM-1000 vertical planetary mixer. The
system will be delivered, installed & commissioned at M/s SDSC-SHAR in April 2017.

e) Twinscrew continuous Mixer

The Twin Screw Mixers for propellant processing is Erected and commissioned at M/s. HEMRL, Pune.
The mixer is used for mixing of highly viscous multi-component materials under vacuum for achieving
high levels of homogeneity. Also the kneading elements of SS316 and AMPCO 45 grade were
manufactured and supplied as spares.



f)

g)

h)

)

Liquid Seal Lowering Fixture for MY-120 vertical mixer:

VN . N A
Liquid Seal Lowering Fixture for MY-120 vertical mixer

= N

Ampilifier Card (for Agitator Pump) of VM-4.5T vertical mixer
CMTI has tested, supplied and commissioned a replacement amplifier card for VM-4.5T vertical mixer
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 for
SBC Visakhapatnam. Re-qualification of toolings is in progress.

Contra Rotating Propellers

The two variants FWD Propeller and AFT Propeller, which forms a set of contra rotating propeller, are
used for propelling the torpedoes. The technological process of manufacturing the complex shape of
the propeller blades requiring up to 5 axis CNC machining was developed. A novel inspection
methodology making use of the PCDMIS software on CMM that compares 3D CAD model with the part
was developed for the inspection of close tolerance values on blade profile. and the propellers were
dynamically balanced.

Battery operated hydraulic rig, 2units (cart-1 & cart-2)

Design & development of Battery operated hydraulic rig to charge parking brake accumulator of LCAis
completed and demo on charging of the parking brake accumulator was made on aircraft and proved
the rig for its performance. Cart -2 with modified design incorporating PLC controller delivered after
demo on the aircraft and proved the rig for its performance.

Battery operated hydraulic rig
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k)

Development of Endurance tester for MEMS sensor

CMTI has developed Pressure Endurance Test rig to test MEMS pressure sensors for its endurance.
The objective of the test is to check structural integrity of sensor. The test rig has a capability to test
different models of MEMS pressure sensors for pressures up to 600 bar Hydraulic and up to 20 bar
pneumatic at a frequency from 1 to 5 Hz. Multiple sensors can be mounted for testing on each station
up to maximum often sensors atany given time.

Endurance tester for MEMS sensor
Development of Airworthy Axial piston pump 30 Ipm

As part of the development the following are in progress - Study on pump & design co-ordination,
Finish machining and inspection of critical component, Design and manufacture of test fixtures
(vibration, Acceleration, Rain, humidity etc), Qualification testing of Axial piston pump (Environmental
test & Endurance test).

Qualification testing of Leading Edge Slat Actuator
As part of this qualification testing of LESAthe following is the status

= Realised the endurance test rig for its performance at 135°C, software programming and
load tuning, data acquisition and retrieval from the server etc.

= Representatives from DGAQAwitnessed the test rig for its performance.

Completed following environmental test as part of Limited qualification testing of LES actuator
Vibration test, Arrester shock test, Shock bench handling, Shock transit drop test, Altitude test,
Humidity test, Thermal shock test, EMI/EMC test, Acceleration test

e  Pressure Impulse test & Full qualification testing are in progress.

ot

LESA Qual Model under vibration test
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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.

a) 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:

Fabrication of Precision components made of difficult to cut materials like Molybdenum, Kovar,
Hafnium, Tantalum and Titanium having positional and dimensional tolerances in the order of
5-10 umwhich are used in Microwave Applications.

Feed Rollers which are used as feeding mechanisms for super-finishing operations. The profiled
pair of rollers has high geometrical accuracy in the order of 5 ym and their surface quality in the
order of 0.4um for bearing and automotive applications.

Manufacture of Fuel Ductor having dimensional and positional tolerances in the order of
10—20 ym made of stainless steel.

Manufacture & Diffusion aluminization of Adapter sleeve is in progress. CMTI has indigenized this
technology & finds application in the Energy sectors.

Manufacture & Diffusion aluminization of M120 Main Fasteners is in progress. CMTI has
indigenized this technology to support the Energy sectors.

Feasibility studies were conducted for selective removal of gold coating on the watch straps. The
thickness of the gold coating removed was 0.4 um.

Manufacture of Rack Rail having dimensional and positional tolerances in the order of 10 — 20 um
made of stainless steel.

Rack Rail

Machining of Thin film based Micro-Heater - Nickel Thin film based micro heaters are used in
Differential Scanning Calorimeter Sensor applications. Technology for development of Thin Film
based Micro-heaters developed by Nickel thin film coating using PVD process followed by etching
using Excimer Laser Micromachining system.

Soda lime glass of 1.5 mm thickness is used as substrate material and it is vacuum sputtered with
100 nm thick low-reflectivity chrome using PVD system. The mask contains circular spots of
varying sizes from 10 um to 1.5 mm. The etching of chromium was carried out with 248 nm KrF
laser without affecting the base substrate.

b) MicroNano Fabrication Services

CMTI renders services in Micro and Nano Fabrication using various Nano Technology Equipments.
Established the technology/ process parameters in machining Micro channel, Micro heater, Mask, Thin
metal coating removal, Thin standard paper sample ablation, etc.
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o Machining of Micro channels having 0.3 mm width and dimensional tolerances in the order of
10—-20 ym made of copper.

Micro Channels made in Copper

o Thin standard paper sample ablation - Standard thin paper samples were machined for different
coating thickness analysis. The thickness of the paper varied from 100 to 600 pum.

o Abrasive flow finishing of cooling plates requiring surface roughness Ra<0.1um is completed.

Abrasive flow finishing of cooling plates

3. ADDITIVE MANUFACTURING

a) DirectMetal Laser Sintering (DMLS) of Bronze Nickel specimens completed.

b) Direct Metal Deposition (DMD) of Steel-Inconel Functionally Graded Material (FGM) is completed
4. SURFACE ENGINEERING

The various research activities include Micro Heaters, Mask for MEMS and Metrology Artifacts, CNT
synthesis on various substrates, Sputtering of Chromium, DLC for industrial applications, Protective
coatings etc.

a) Specialty coatings using PVD

i.  Feasibility of ultra-thin film transparent protective coatings has been attempted for a watch making
industry. Testing for various aspects is currently underway.

ii.  Chromium thin films have been deposited for the preparation of masks and metrology artifacts for
furtherlaser processing.

b) R& D Projects include
i Development of DLC coating technology for AR and Wear resistance applications

Diamond like carbon (DLC) provides cost effective solution for wear resistance and low coefficient of
friction including chemical inertness. DLC coatings are also used as anti-reflective coatings for
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germanium and silicon based IR lenses. Diamond like carbon has been synthesised on various
substrates for practical applications

Carbon Nano tubes

Carbon nano tubes are being synthesised for the development of super black applications. New
methodologies are being tried to improve the efficiency of CNT functionality with multi catalyst
coatings involving up to three catalysts have been tested on various substrates. CNTs are being
currently synthesised on various aerospace substrates. CNTs have already been synthesised on
Stainless Steel, Anodised Titanium substrate and Titanium substrates.

5. ASSIGNMENTS AND SERVICES BY LABORATORIES

5.1
a)

b)

d)

Hydraulics Laboratory
Assembly/ Testing of airworthy products (20 assignments):

i. Assembly and acceptance testing of hydraulic system filters is partly completed and
remaining are in progress

ii. Impulse fatigue test on Retraction actuator is completed

iii.  Performance testand Functional cycling test on DPI of Hydraulic system filter

iv.  Qualification testing of OBOGQO's LRUs NRV Dia 25mm & QDC Dia 10mm is completed
V. Pre Installation check on Engine driven pump and Main pump

vi.  Prelnstallation check on Hyd. Filter element & Assy.

Testing of Industrial Hydraulic items (287 assignments)

i. Hot soak and Cold soak of hydraulic cylinders for 24 hrs and cycling.

ii. Load testing of Rope

iii.  Calibration of Automatic particle counter

iv. Threshold voltage test on solenoid valve

V. Testing of 6 cylinders forits pressure impulse test

vi.  Onsite oil contamination analysis for proving the filtration unit

vii.  Pressure cycling teston hydraulic filters

viii.  Pressure drop test and burst pressure testing of Direction control valves
ix.  Filtration efficiency test and dirt holding capacity test on Spin-on filters

Routine Testing services (482 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

V. Supply of calibration fluid

vi.  Hydrostatic pressure testing

Other services
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. Up gradation of the control system of hydraulic pump test rig TR-2, TR-3, TR-4 & TR-6 is in
Progress
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5.2

5.3

5.4

5.5

iv. Completed Annual Maintenance Contract of Vertical Mixers for ACEM, Nasik
V. Annual Maintenance Contract of Vertical Mixers for SFC, Jagdalpur is in progress

Chemical Laboratory (735 assignments)

a) 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.

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

Metallurgical Laboratory (165 assignments)

The laboratory provides mechanical testing (Macro and micro hardness testing), vibratory stress
relieving services, and 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.

Metrology Laboratory
Laser Measurement
1. Alignment, Testing and Calibration of Machine Tools and Measuring Machines (44 assignments)

Calibration/alignment (including 5 CNC Machines, 2 CMM) were carried out using Laser
measurement systems at various customer's works.

2. Calibration of Laser Measurement Systems using reference laser system. (52 assignments)

Metrology Services

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 precision components.

Calibration of masters, equipment & gauges carried out (800 assignments)
= Calibration of gauge blocks & angle gauge blocks

Gauge blocks of grade K/00 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.

= Calibration of Masters

Surface roughness masters for parameters of roughness, groove depth, glass hemi-spheres,
flick standards, Artifacts like gear masters (involute & profile Masters), helix & lead master; optical
flats, optical parallels; caliper checker/Check Masters, Radius Masters, Roundness Master,
Reference Master Setting Rods, Master Glass Scales, Glass hemi-spheres.

= Calibration of Instruments / Equipment

Limit Gauges (Plain, Threaded & Taper), Equipments like extensometers, height gauges, depth
gauges, micrometers etc., master cylinders, Cylindrical Squares; glass scales, setting plug/ring
gauges, thread plug gauges, Ring Gauges, Granite/Steel Squares, Thread measuring wires,
Thread pitch micrometer, Ball bar.

= On-site calibration of: (43 assignments)

v Coordinate Measuring Machines (4)
Universal Length Measuring Machine (3)
Profile Projector (1)

Slip Gauge Comparator (2)
Laser Measurement systems

LSRN
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v" CNC Machines
v Rotary Indexer

* |n addition, conventional measuring gauges/instruments like Micrometer, Steel scale, Master pins, Dial
Stand, Feeler Gauges, Sine Bar etc. were also calibrated.

ii) Inspection and Measurements carried out in the following major areas (64 assignments)

¢ Dimensional and Geometrical Parameters Inspection of Shafts of dia 500 x 650 mm length with an
uncertainty finerthan 5um

Measurement of Aluminum & Die Stone Matrix having two implant analogues for its co-ordinates .

Inspection of Dental Implants using UPMC-850 CMM

e Measurement of Aluminum & Titanium Blocks for Roundness, Cylindricity and True positions with
uncertainty 3 um

e Measurement of Centre pivot, Lower centre pivot & Anti Roll Bar Bracket for dimensions and
perpendicularity

e Measurement of "NUB” for Dimensional and Geometrical Parameters

e Measurement of Radiating & Pickup Plates for Dimensions, centre distance & concentricity

Metrology Laboratory also supported for internal projects covering services of incoming inspection,
vendor componentinspection, bought outitems inspection and internal manufacturing.

iii) Nano Metrology and Characterisation Services

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.

Nano characterization work includes Transmission Electron Microscopy (TEM), Field-Emission
Scanning Electron Microscopy (FE-SEM) with FIB and EDS, X-Ray Diffraction (XRD), Atomic Force
Microscopy (AFM), Raman, Fourier transform IR spectroscopy, Ellipsometry, Nanoindentor, Particle size
analysis, Surface area analysis, Rheometry, Confocal microscopy and optical profilometry.

Highlights of Nanocharacterization works are; Elemental and phase composition analysis of materials,
3D topography imaging, coating/bulk mechanical properties (hardness, Young's Modulus, COF, and
critical load/depth of cut), thin film coating thickness and optical properties analysis of, material analysis,
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material composition analysis, surface morphology studies, mechanical testing for biomedical
applications and failure analysis applications.

The services were rendered to various industries & academic institutions

5.6 Noise & Vibration Laboratory (47 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
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

>

YVV VYV VYV

>

Static, dynamic stiffness & vibration measurement of glass edge grinding machine
Vibration measurement on cutting tool

Thermal imaging measurement of currency printing machine

Logarithmic decrement measurement on WC composite specimens

Sound power measurement of cab booster

Sound Power Measurement and Structure Borne Measurement of HVAC units
Vibration & Noise measurement of load haul dumper

Vibration Measurement of hand held tools.

b) Dynamic Balancing (Continuing activity)

During the period 8 assignments were completed in the dynamic balancing of HF & WH spindle,
HVAC fan & motor etc.

6. DHIPROJECTS ONADVANCED TECHNOLOGY AREAS

6.1 Nano Manufacturing Technology Centre (NMTC)
As part of this flagship project the civil infrastructure work for the new building is completed. Tender for
HVAC, Electrical, PHE, Clean room has been notified through CPWD and the bids received were
processed. The award of the tender is being finalised. The clean room infrastructure and associated
infrastructure works are scheduled to be completed by February, 2019.

R&D projects

Development of Ultra precision Hydrostatic slides for High precision machine tools:
Prototype development & testing has been completed. Discussion with industries, for
commercialization of the product, is under progress.

Magnetic Abrasive Finishing (MAF) tool: Industrial Prototype of the Electromagnetic Tool
(suitable to be used as an attachment with commercial Milling machines for nano finishing of
cylindrical components) has been developed and tested.

Development of Compact Portable Scanning Tunneling microscope: Development of
Compact portable STM prototype has been completed and imaging of the conductive sample
was done

Development of standalone Module for Machine tool Spindle Error Measurement and
Analysis: Developmentofthe module is completed. Testing and validation is under progress

Design & Development of Ultra Precision and Highly Stiff Diamond Turning Machine
(Nanoshape T250) for finishing Non-ferrous and ferrous metals and IR material components
with optical quality: Development & Testing has been completed. The machine has been
installed and commissioned. The Technology is ready for commercialization and discussion with
industries is under progress for commercialization of the product.

16



Precision and Highly Stiff Diamond Turning Machine
vi. Digital Micro mirror Device based Projection Microstereolithography (PuSL) System:
Optical system upgradation has been taken up to enhance the accuracy and repeatability of the

system for fabrication of complex 3D micro components. Performance of the system has been
improved and biomedical components have been successfully fabricated.

Bio compatible Bio degradable tri leaflet heart valve,
coronary stent & Micro needles

6.2 Sensor Technology Development Facility (STDF)

As part of this project, the establishment of Sensor Technology Development Facility (STDF) at
CMTl is in progress.

The following equipment were procured and are under procurement

i.  Evaporation, Dry Etching, Deposition systems
ii. Installation and commissioning Electro Plating System, Nano Imprint Lithography, Hot
Embossing System, Wafer Bonder System are completed

As part of R&D activities of STDF Development of Machine Health Management System (MHMS) with

integrated thermal and vibration sensor node is completed. Implementation of MHMS in one of the
customer machine is in progress.
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6.3

6.4

Vision Systems
a) Developmentof'Optical Tool Setter'for USUPTMis in progress

b) Received approval for the following two projects from DST under 'Advanced Manufacturing
Technology' stream.

i.  Developmentof Digital Fringe Projection Scanner
i. Developmentof Hand-Held Laser Scanner

Academy of Excellence for Advanced Manufacturing Technology (AEAMT)
As part of this Flagship project and the “Industry Ready Engineers” initiative

1. The second 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

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

3. 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.

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

5. The second batch as part of the two year M. Tech Program in Additive Manufacturing from August
2014 in collaboration with National Institute of Technology, Warangal. The second batch has
completed their Laboratory Course at CMTI.

6.5 Smart Manufacturing

6.6

CMTl s currently establishing a 'Smart Manufacturing Demonstration and Development Cell'. The cell is
a Pilot project in India, to promote and propagate 14.0/Smart manufacturing concepts. This will enable to
showcase the essence of digital manufacturing in India, undertake R&D into automated production
systems, develop best practice, test and evaluate new hardware and software solutions. The project
duration is for 2 years (sanctioned by DHI on 25" October 2017).

Key Project Activities include

o Establishing the Smart Manufacturing Cell

e Tryouts and Demonstration of Smart Manufacturing concepts

e Collaborative R&D with academia, industries and interested stake holders

New Facilities/Equipment Added/ Upgraded for R&D Work and Services to Industry

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.

¢ Hard Steel Platen for Gauge Block Interferometer to calibrate reference grade gauge blocks.
o  Electronic Levelforthe Calibration of angle parameters

e  Construction of new parking lot for two wheeler close to the main entrance

e Hand pallet truck for material handling

e  Self supported ladder for high altitude work

e Ladder with platform for assembly work

e  Enclosure for storage of components in Special Product Integration facility
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e ATM for SBI near the front entrance completed
e  Barbed wire fencing of the compound wall near the quarters and backside
e RampatNC auditorium, canteen, NC building for the convenience of Differently abled persons.

e  Bore welldrilling and commissioning works at staff quarter Area

e  Water Proofing at staff quarters

o Replacementof Sewerage Line from Guest house to Septic Tank
e  Up-gradation of DG sets

7. TECHNOLOGYINFORMATIONAND 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
Organizations, Engineers and Research scholars through:

v' Specially compiled Bibliographies on selected topics- Surface roughness, Friction stir welding,
Carbon nanotubes, Hard turning/ alloy turning, End milling, Submerged arc welding, Electrical
discharge machining (EDM), Lapping, Laser, Metal matrix composites (MMCS), Cladding

v" Publication of the monthly Technical Journal ‘Manufacturing Technology Today-MTT' (Current
circulation 525).

v' The Manufacturing Technology Abstracts Database, (currently 111673 records)

v' CMTI monthly Technical Journal ‘Manufacturing Technology Today-MTT'is continued to be hosted
on 'i-Scholar' platform maintained by M/s. Informatics India Pvt Ltd., Bengaluru for promotion,
marketing and increasing the readership and the citations of the journal. The MTT journal can be
accessed through 'Subscription Access' by individually, irrespective of the collection through the
link: http://www.i-scholar.in/index.php/MTT/index

v The MTT journal is indexed in the Indian Citation Index (ICI). The database can be accessed at
Website http://www.indiancitationindex.com.

8. ANNUAL MEMBERSHIP
Annual Membership of CMTI Society is offered to industries and educational institutions enabling them

to participate in the activities of CMTI and receive CMTI Technical Information Services and
Publications. The membership stands at 75.

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

v' There are about 12 Student members.
v" Course participants are being given free membership for one year (419 members)

9. HUMAN RESOURCES DEVELOPMENT
9.1 HR Development of CMTI Scientists and Officers:
a) Manpower augmentation and Knowledge enhancement:

A total of 51 CMTI Scientists, Engineers and Technical, Non-technical support personnel were
deputed for various Training Programmes covering Simufact Additive Software, Tomography and its
Applications using TEM, High Purity Water for Laboratory Application, Precise Electrochemical
Machining, GST readiness, Tally in Connection with GST, Applications and Capabilities of Hermetic
sealing equipment, AS 9100 D (Aerospace Standards), Lab View, Real Time & FPGA, MSC Software
for Nanocomposites & Multiphysics Simulation, Multiphysics and Nano composites, Applications of
Contact Angle Systems, Electron Beam Welding Machine, WinCC Software (SCADA Software),
Awarenesson ISO/IEC 17025:2017, etc.
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b) Training on Advanced Technology Equipment/ Softwares:

I Two Scientists visited M/s SUSS Micro Tec Lithography, Sternenfels, Germany from 24" to 28"

April, 2017 to conduct pre-shipment acceptance and application tests on 'Wafer Bonder
System'.

ii. Two Scientists visited M/s Nippon Avionics Co. Ltd, Japan, from 22 to 26" May, 2017 to conduct
pre-shipment acceptance and application tests on 'Nitrogen Parallel Seam Sealer NAW-1105D'.

iii. CMTI team visited EMO Hannover 2017, industrial & academic establishments, Germany to
study the current trends in Industry 4.0, smart manufacturing, digital factory related to
Manufacturing Technology from 11" September to 22™ September 2017. The purpose of the visit
was to study and capture the emerging trends and innovation solutions in 14.0, acquire new
knowledge on best practices adopted in metal cutting machines and establishing strategic
relationships with industry and academia. CMTI team visited EMO Hannover 2017 Exhibition
(Germany), DMG-MORI (Germany), Carl Zeiss IMT Oberkochen (Germany), Institut fir
Textiltechnik der RWTH (Germany), Bosch (Germany) and TU Liberec (Czech Republic).
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Shri B R Mohanraj, Joint Director, CMTl and Shri V G Yoganath, HOD (PMD),
CMTI at Carl Zeiss, IMT Divsion, Oberkochen, Germany

iv. Two Scientists Visited Smart Factory Expo, at Liverpool, UK from 13" to 18" November 2017.

v.  One Scientist attended Module 6 of “Visionary Leaders For Manufacturing (VLFM) 2016-17
Senior Management Training Programme” organized by Cll & JICA at Tokyo, Japan from 22" to
30" May 2017.

vi. Two Scientists attended the fluid power Technical seminar FPTS 2017 — “Future Ready with lloT
applications in Fluid Power”, at Satish Dhawan Auditorium, [ISc Campus, Bengaluru from 19" to
20" June 2017.

vii. CMTI Scientists attended conference on Smart manufacturing organized by NPC and MESA
International in the month of March.

c¢) Training programs, Seminars & Conferences

About 51 officers and Scientists of the institute participated in about 70 National & International
Seminars, Conferences, Workshops and other Programmes.

i. “Simufact Additive Software” (Simulation Software driven Manufacturing Solutions for Welding,
forming, Additive Manufacturing & Heat Treatment) by MSC Software, Pune on 12" April 2017.
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ii. “Tomography and its Applications using TEM” by Dr. Wirix Maarten Jozef, Sr. Application
Scientistof M/s FEI, Netherlands on 05" May 2017

iii. “High Purity Water for Laboratory Application” by Mr. Gourab Ghosh, Field Application manager
—Lab Water of M/s Merck Life Science Private Limited, Bangalore on 25" May 2017

iv. “Precise Electrochemical Machining (PEM Tec)” By Mr. Kautter of M/s. Micro - Tech CNC
Machine Tools Pvt Ltd, Bangalore on 06" June 2017

v. “Visionary Leaders for Manufacturing (VLFM) 2016-17 Senior Management Training Program”
Mr. Niranjan Reddy K, Sct—E (UPE Dept. - CMTl)on 16"June 2017

vi. “GST readiness” on 28" June 2017 by M/s Gella & Co. Chartered Accountants, Bangalore

vii. “Tally in Connection with GST (Hands on /Practical's)” from 10" - 13" July 2017 by M/s Kayaka
Computer Education (P) Ltd, Bangalore

viii. Applications and Capabilities of Hermetic sealing equipment - “Nitrogen Parallel Seam Sealer”
By Mr. Kimura Yukinori & Mr. Minakami Minoru of OEM M/s Avio Japan on 21 July 2017

ix. BasicAwareness Training Session on “AS 9100 D (Aerospace Standards)” from M/s TUV —SUD
on 22" July 2017

X. “Lab View, Real Time & FPGA” from M/s VI Solutions on 24" -26" July 2017
xi. “MSC Software for Nanocomposites & Multiphysics Simulation on 03" August 2017

xii. “Applications of Contact Angle Systems” By Dr. Martin Kirchner of Kruss GmbH, Germany on 06"
October 2017

xiii. Mechanical structural and CFD training by ANSYS, Oct 2017

xiv. “Electron Beam Welding Machine” By Mr. Joachim Mattolat of M/s Evobeam, Germany on 20"
November 2017

xv. WinCC Software (SCADA Software) on 29" Jan - 3“ Feb 2018

xvi. “Awareness on ISO/IEC 17025:2017” By Mr.Avadhani S S, Sct—E (TPM-LS Dept.— CMTI) on 9"
& 10" March 2018

d) Guest Lectures were delivered by CMTI Scientists in areas of 'Additive Manufacturing Technology",
"Introduction to Calibration & Uncertainty of Measurement”, “5 axis programming on KERN 5 axis
machining center'.

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 40 training Programmes for 607 Engineers
over 139 Man days.

a. Adjunct Faculty was provided to College of Engineering (COEP), Pune to teach “Additive
Manufacturing Processes, Machines & Applications” under Collaborative PG Programmes.
Most of the lectures were delivered using Video Conferencing (VC) facility.

b. Guest Lecture on “Additive Manufacturing Technology” for Air Force Station, CTl, Bangalore
on13"Feb 2018

c. Guest Lecture on “Introduction to Calibration & Uncertainty of Measurement” for QVI India
PvtLtd, Bangalore on 15" March 2018

a) Scheduled Training Programmes
29 scheduled training programs were conducted for 419 participants for over 94 Man Days on topics like
Uncertainty of Measurement, GD & T, Precision metrology, Laboratory Management and Internal Audit,
Calibration, Noise & Vibration, Additive Manufacturing, Gear Engineering, Electron Microscopy,
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b)

d)

10.

1.

Mechatronics, Machinery Condition Monitoring, Noise & Vibration, Chemical, Mechanical &
Metallographic testing, Electron Microscopy etc.
Exclusive Training Programmes
7 Exclusive training programs were conducted for 99 participants for over 33 Man Days on GD & T,
Additive Manufacturing, Precision Engineering Technology & Metrology and Micro Machining.
On-site training programs
4 Onsite training programs were conducted for 89 participants for over 12 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:

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

i. Development of a process to fabricate three dimensional Microstructures inside glass using
femtosecond laser for micro- fluidic applications

PAPERS PUBLISHED /PRESENTED /ACCEPTED:

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

a) “Ultra-precision Finishing by Magnetic Abrasive finishing Process”, Materials Today: Proceedings —
(under production), Naveen K, Vignesh V Shanbhag, N Balashanmugam, Prakash Vinod,

b) “Development of Sintered Magnetic Abrasive Media for Flat and Cylindrical Components Finishing
by Magnetic Abrasive Finishing”, proceedia of 10" international conference on precision, meso,
micro and nano engineering (COPEN), Dec 07-09, 2017, Kumar Abhinav, Naveen K, Harikrishna
Thota, Prakash Vinod and N Balashanmugam.

c) Synthesis of high hardness IR optical coating using diamond-like carbon by PECVD at room
temperature. J. Diamond and Related Materials, Volume 78, Pages 39-43, 2017 Ankit K., Ashish
Varade, Niranjan Reddy K., Sarmistha Dhan, Chellamalai M., Balashanmugam N., Prasad Krishna.

d) Synthesis of high hardness, low COF diamond-like carbon using RF-PECVD at room temperature
and evaluating its structure using electron microscopy. J Diamond and Related Materials,
Volume 80, Pages 108-112, 2017. Ankit K., Ashish Varade, Niranjan Reddy, Sarmistha Dhan,
M. Chellamalai, Prasad Krishna, N. Balashanmugam.

e) Development of Implementable Diamond-like Carbon Coating for Improving Scratch, Wear and
Optical Properties for Practical Industrial Applications.. Proceedings COPEN 10, 6"-9" December
2017 - 1IT Madras Chennai, Paper Id — 346. Ankit K., Niranjan Reddy, Ashish Varade, M. Chellamalai,
N. Balashanmugam and Krishna Prasad

f) “Feasibility of CNT based Sensor for UV Detection in Combustion Process for Aerospace
Applications”, COPEN 2017, IITM, Chennai, Dec 7-9, 2017.
SEMINARS, PRESENTATIONS & SPECIAL EVENTS ORGANIZED
a) CMTlorganised the following technical presentations
i. “Tomography and its Applications using TEM” by Dr. Wirix Maarten Jozef, Sr. Application
Scientist, M/s FEI, Netherlands on 5" May 2017.

ii. “High Purity Water for Laboratory Application” by Mr. Gourab Ghosh, Field Application
Manager - Lab Water, M/S. Merck Life Science Private Limited, Bengaluru on 25" May 2017.

iii. “Precise Electrochemical Machining (PEM Tec)” by Mr. Kautter, from M/S Micro — Tech CNC
Machine Tools Pvt. Ltd., Bengaluruon 6" June 2017.

iv. Applications and Capabilities of Hermetic Sealing Equipment - “Nitrogen Parallel Seam
Sealer” by Mr. Kimura Yukinori & Mr. Minakami Minoru, OEM M/S Avio Japan on
21 July 2017.
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b) Events

i)

“Aerospace Laboratory Test Facility” Inauguration and Handing over of QT Leading
Edge Slat Actuators

“Aerospace Laboratory Test Facility” established at CMTI was inaugurated by Dr. Girish S
Deodhare, Outstanding Scientist PGD (CA) & Director, Aeronautical Development Agency
(ADA), Bengaluru in the presence of Shri S Satish Kumar, Director in-charge, CMTI, ADA
Team and other dignitaries on 29" June 2017. Abrief handing over function was organised at
CMTI Conference hall after the inauguration. Shri KS Nagesh, Head (IFCS-Actuators), ADA
briefed about the project taken up jointly by CMTI & ADA. This was followed by handing over
of QT LES Actuators by Dr. Girish S Deodhare to Shri S Satish Kumar. Dr. Girish S Deodhare
& Shri S Satish Kumar addressed the distinguished gathering. Dr. Girish S Deodhare in his
remarks complemented & congratulated CMTI for setting up the state of the art Aerospace
facility for Qualification Testing of LCA Indigenous Actuators.

g

@ Central Manufactusi ;

—

Handling over of LESA Qual model by Dr. Girish S Deodhare to
Shri S Satish Kumar, Director-In Charge, CMTI

" Textiles India 2017", Gandhinagar, Gujarat ”

CMTI participated in "Textiles India 2017" exhibition organised by the Ministry of Textiles with
the support of Ministry of Commerce, Govt. of India and in association with all Textile Export
Promotion Councils from 30" June to 2™ July 2017, at Mahatma Mandir, Gandhinagar,
Ahmedabad, Gujarat.

CMTI showcased its strengths & capabilities in Technology Development for Indian Industries
and the Shuttle-less loom development activity with relevant and detailed technical posters,
brochures & catalogues on CMT] activities and services.

On this occasion the CEO Roundtable discussion on the topic of "Role of state of the art textile

machines and introduction of industry 4.0 in TEI for the overall growth of Indian textile sector"
was organised. Dr. Kavita Gupta was the Chief Guest. In her speech she highlighted about
the schemes offered by Ministry of Textiles and the development of high speed shuttleless
loom being carried out by CMTI under DHI scheme. Shri N Shivanand was the Guest of
Honour. He briefed about the schemes offered by Department of Heavy Industry for Textile
Industries and expressed his happiness that CMTI and Textile Industries have come together
for the development of High Speed Shuttleless Rapier Loom and the product will be launched
shortly.
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i)

Shri B R Mohanraj, Joint Director, CMTI, presented the activity portfolio of CMTI covering
R&D, Product development, Laboratory services and Human Resource Development. He
highlighted the various challenges involved in the Shuttleless Loom development and the
strategies adopted to overcome the same. He stressed on the quantum of technology
development carried out in various sub-systems of Shuttleless Loom. He also enlisted the
scope for further technology developmentin Shuttleless Looms in the near future.

INEERING L5,
(INDIA) (1]

Shri B R Mohanraj, Joint Director, CMT]I, address at CEO round table discussion

8" ISSS 2017 International Conference on Smart Materials, Structures & Systems, lISc,
Bengaluru”

CMTI participated in the '8" ISSS International Conference on Smart Materials, Structures &
Systems (ISSS 2017)' organized by Institute of Smart Structures & Systems (ISSS) and the
Indian Institute of Science (IISc) Bengaluru on 5" -7" July 2017, at J N Tata Auditorium,
National Science Seminar Complex, Indian Institute of Science, Bengaluru-12, Karnataka
and was the 'Silver Sponsor' for the conference.

CMTI showcased products related to Automated Vision based Inspection System through
technical posters, brochures & catalogues on CMT]I activities and services.

Visit of “Shri Gautham Doshi, Member GC, CMTI & Adviser IMTMA, Pune”

Shri Gautham Doshi, Member, CMTI Governing Council & Adviser IMTMA, Pune has visited
CMTI on 18" July 2017 to provide his expertise with a special focus to specialized value
added services in the areas of Hydraulic, Chemical, Metrology, Noise & Vibration lab
services. The lab services were explained in detail by the CMTI scientists. This was followed
by intense interactions regarding marketing of lab services & to increase the revenue to three
fold. Shri Gautham Doshi gave useful tips on general marketing & also suggested the
scientists to prepare the roadmap of the lab services, identify the Unique Selling Point of the
lab services rendered and create a marketing budget and to identify one person who has flair
for marketing.

Dr.V K Saraswat to Head CMTI Council

Dr. V K Saraswat has been appointed as President & Shri Sanjay Kirloskar as Vice President
of the Governing Council of CMT] effective 3" August 2017 by Ministry of Heavy Industries &
Public Enterprises, Department of Heavy Industry, Government of India.
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vi)

Dr. V K Saraswat, presently is the member NITI Aayog and shouldering many honorary
positions in Government and Academic Institutions. His rich experience in the area of
Advanced Manufacturing (Additive manufacturing, 3D Printing, Nano Manufacturing etc.) as
former SA to Raksha Mantri & Director General, DRDO will be the guiding force to achieve
and propel CMTI forward to achieve and excel in its endeavour to make it a unique National
Facility for Advanced Manufacturing in the country.

Shri Sanjay Kirloskar is the Chairman and Managing Director of Kirloskar Brothers Limited
(KBL). Under his leadership KBL has become one of the leading pump companies in the
world, catering to various sectors like Power, Industry, Irrigation, Water, Oil and Gas, Marine &
Defence, Distribution, Hydro turbine and others. His expertise in the pump manufacturing will
take CMT]I forward in achieving the competitiveness and growth of Capital Goods Sector.

Felicitations to Shri Jamshyd N Godrej, Former President, CMTI Governing Council

The felicitation ceremony for the outgoing President, Governing Council was arranged in
CMTI on August 10", 2017. After brief discussions, Shri Godrej visited the workshop for the
demonstration of high speed Shuttleless loom under development. The various mechanisms
developed and the shuttleless loom used for weaving at a speed of 450 picks per minute, a
development project undertaken by CMTI for Textile industry under the CG funding by DHI
was explained by Shri B R Mohanraj, Joint Director.

The Ultra stiff Ultra Precision Turning Machine (USUPTM), the development project
undertaken with Hydro-static guide way (one of the important subsystem) developed by
CMTI, its machining capabilities and the various components that can be machined for
strategic application was briefed by Shri Prakash Vinod, Scientist.

He appreciated the challenges taken up by CMTI scientist and engineers and was happy to
inform that CMT| are really good at facing the above two challenges and such are the typical
challenges that CMTI undertakes.

This was followed by the felicitation ceremony to Shri Godrej at CMTI auditorium.
Shri S Satish Kumar, Director In-charge, gave a welcome speech wherein he briefly touched
upon the background of Shri Godrej regarding his education, his awards, association to
various boards etc. He narrated some of the achievements of CMTI during his tenure as
President of CMTI. He also commended the guidance and support in re-evolving CMTI's
vision to meet the national objectives and shape the future course of actions for CMTI on a
progressive footing.

Iy//11]
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J N Godrej along with Director In-charge, Joint Director’s, HoD's
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vii)

viii)

Visit of Dr. Asha Ram Sihag, Secretary, Dept. of Heavy Industry (DHI), Gol.

Dr. Asha Ram Sihag, Secretary, DHI, Ministry of Heavy Industries & Public Enterprises, Govt.
of India visited CMTI, Bengaluru on 29" August 2017 to witness the spectrum of activities and
facilities.

Dr. Asha Ram Sihag 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 CMTI 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.

The Parallel Kinematic machine (PKM) developed by CMTI under research licence from M/s
Execon, Sweden and its application and advantages was briefed. The shuttle-less loom used
for weaving at a speed of 450 picks per minute, a development project undertaken by CMTI
for Textile industry under the CG funding by DHI was demonstrated.

Shri S Satish Kumar, Director in-charge explained the Nano manufacturing technology
activities, the various products developed, and facilities set up under the NMTC flagship
project. The Ultra Stiff Ultra Precision Turning Machine (USUPTM) & the Hydro-static
Guideway, one of the important sub-system of USUPTM developed by CMTI. Its machining
capabilities and the various components machined like metal mirrors & micro lenses for
strategic application in space and strategic sector were demonstrated.

USUPTM Machine Demonstration

The commemoration of 75" Anniversary of the “Quit India Movement”

The nation is celebrating the 75" anniversary of the Quit India Movement. This year's theme is
“Sankalp se Siddhi- the attainment through resolve. During this occasion, Prime Minister
Narendra Modi asked the people to take a pledge to free the country of problems like
communalism, casteism and corruption and create a 'new India' by 2022. Giving the slogan of
'sankalp se siddhi" (pledge to achieve), he urged the people to work shoulder to shoulder "to
create the India that our freedom fighters would be proud of".

The commemoration of 75" Anniversary of the “Quit India Movement” was observed at CMT]
on 28" August 2017. The commemoration was initiated by Shri S Satish Kumar,
Director in-charge by administrating the New India Pledge in Hindi (Sankalp Se Siddhi—New
India Movement 2017 —2022) to all the employees.
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ix) Visit of Honourable Minister for Heavy Industries & Public Enterprises, (HI&PE), Gol

The Honourable Minister for Heavy Industries & Public Enterprises (HI&PE), Government of
India, Shri Anant G Geete visited CMTI on 30" November 2017 for dedicating the 'Ultra Stiff &
Ultra Precision Diamond Turning Machine' designed and developed by CMTI to the nation
and for witnessing the signing of Memorandum of Understanding (MoU) between CMTI &
HMT and the spectrum of activities & facilities at CMTI.

Shri S Satish Kumar, Director in-charge gave a brief presentation on CMT]I activities, future
roadmap and vision for transformation of CMTI in to an Innovative, SMART
MANUFACTURING organization focusing on Research Design & Development,
indigenization of technologies (pan-sectorial)

Central Manufacturing Technology Institute (CMTI) and HMT Machine Tools Limited
(HMTMTL) inked a Memorandum of Understanding (MoU), in the august presence of
Shri Anant Geete and Dr. V K Saraswat, the theme being CMTI will be the technology
development partner and HMT will be productionising and marketing the customized world
class products.

Signing & exchange of Memorandum Of Understanding (MOU) between CMTI & HMTMTL by
Shri S Satish Kumar, Director Incharge, CMTI and Shri S Girish Kumar, Chairman & Managing
Director, HMTMTL, in the presence of Shri Anant G Geete, Honorable Union Minister for
Heavy Industries & Public Enterprises, and Dr. V K Saraswat, Honorable Member,

NITI Aayog and President, Governing Council - CMTI

During his visit, the Honourable Minister dedicated the 'Ultra Stiff & Ultra Precision Diamond
Turning Machine - Nanoshape-T250' designed and developed by CMTI to the nation and
handed over the machine to Dr. ABhowmik, Associate Director-BARC in the august presence
of Honourable NITI Aayog Member and CMTI Governing Council President Dr. V K Saraswat,
ShriN Sivanand, Joint Secretary, Department of Heavy Industry, senior officials from BARC &
CMTI and other dignitaries.

Shri Anant G Geete, Honorable Union Minister for Heavy Industries & Public Enterprises, Handing Over the
“Ultra Stiff Ultra Precision Turning Machine (USUPTM)” to Shri A Bhowmik, Associate Director, BARC
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xi)

xii)

xiii)

Xiv)

The Honourable Minister ShriAnant G Geete in his address to the CMTI fraternity lauded the
efforts of CMTI scientists in realizing cutting edge technology products and process of
national importance in the domain of advanced manufacturing and urged CMT]I to continue
with the same zeal and enhance technology developments in emerging & key technology
areas. He stressed that indigenous development of technology and products are the key to
success of “Make in India” program. Commenting on the collaborative MoU inked between
CMTI & HMT, he mentioned that it will bring in synergy between the two organisations
benefitting the capital goods sector. Honorable minister has commended the contributions of
CMTI to the manufacturing sector and assured funding support from the Ministry for its
endeavors. He expressed his confidence that under the eminent persona of Dr. V K
Saraswat, CMTI will excel in future.

Dr. V K Saraswat in his address congratulated CMTI for the indigenous design &
development of Diamond Turning Machine & its sub-systems. He urged CMTI to continue its
efforts to become a world class institution in product and process development. He stressed
that CMTI should focus on commercializing the indigenously developed products & process
for self-sustenance. He commented that the Detailed Project Report submitted is
comprehensive and the implementation will benefit the manufacturing sectorin the country.

The Honourable Minister and President GC-CMTI planted Champaca tree sapling as a mark
of his maiden visitin the main premises of the Institute.

Workshop on Nano Characterization

One day workshop on “Nano Characterization” was conducted at CMTI on 15" September
2017 for creating awareness on nano-characterization techniques, demonstrate nano
characterization facility for various practical applications and to provide a platform for
interaction and networking. 96 delegates have attended this workshop.

Cll: Vendor Development & Investors Summit

CMTI Participated in (Aerospace & Defence) Govt of Karnataka CII : Vendor Development &
Investors Summit: 23" & 24" November 2017, BIEC, Bengaluru

Micro & Nano Fabrication Workshop 2017

One day “Micro & Nano Fabrication Workshop 2017” was conducted at CMTI on 15"
December2017. 28 delegates have attended this workshop.

IMTEX Forming & Tooltech -2018, Bengaluru

CMTI participated in 'IMTEX FORMING & TOOLTECH- 2018', the '18" Indian Metal-Forming
Machine Tool Exhibition and the 20" concurrent Tooltech 2018' held at Bangalore
International Exhibition Centre (BIEC), Bengaluru, from 25" — 30" January 2018. CMTI
showcased capabilities through posters, brochures & catalogues on CMTI activities and
services.

7" International Engineering Sourcing Show (IESS-VII) 2018, Chennai

7" International Engineering Sourcing Show (IESS-VII) - Vendor Development Meet with the
theme as Subcontracting Opportunities with Indian PSU's was organized by EEPC India
(Engineering Export Promotion Council (EEPC) of India) from 8" to 10" March 2018 at
Chennai Trade Centre, Chennai, under the aegis of Ministry of Commerce & Industry,
Government of India, MSME, DHI and the partner country was Czech Republic.

CMTI participated at the exclusive Technology and Innovation Pavilion of DHI and
showcased the R & D activities and services.

Shri S Satish Kumar, Director In-Charge, CMTI participated in the 5" meeting of 'Indo-Czech
JWG on Heavy Engineering & Advanced Manufacturing' on 8" March 2018.
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Shri S Satish Kumar, Director In-Charge, CMTI participated in the 5" meeting of 'Indo-Czech JWG

XV)

ShriV G Yoganath, HOD (PMD), represented CMTI in the 'Industry 4.0' on 9" March 2018 for
sharing the success stories & progress through 'Samarth Udyog' and Smart Manufacturing
Initiatives.

“‘Machine Tool Industry: Current scenario and the way forward”

The one day meet on machine tool industry was organized at CMTI on 15" March 2018, with
the objective of identifying the technology gaps, consolidation of industry demands and
discussions on policy issues. Representatives from machine tool industries, R&D institutes
and associations participated in the meet, including CEOs, MDs, Presidents, Vice
Presidents, from ACE Group, Jyoti, Pragati, BFW, Kennametal, HMT and Micromatic
Grinding. 111 delegates have attended this workshop.

Shri S Satish Kumar, Director In-charge, CMTI, welcomed all the Chief Executive Officers,
Managing Directors, Technology leaders, Association members and all delegates.

The meet was inaugurated & addressed by Dr. V K Saraswat, Member — NITI Aayog &
President — Governing Council, CMTI and Shri P Ramadas, President — IMTMA. This was
followed by the Session on “Machine tools — current scenario, demand & technology
gaps”, chaired by Dr. V K Saraswat. Industry leaders from machine tool OEMs and
aggregates like ACE Designers, AMS Limited, Jyoti CNC, BFW, UCAM, Optica, Electronica,
Sahajanand, PMK, etc., presented their ongoing activities, technology gaps and
expectations from R&D institutes. In the concluding Panel discussions comprising of the
industry captains, R&D Institutes & end user deliberated and identified the following broad
categories product/ technology development and Human Resources.

L to R: Shri P Ramadas, Dr. V K Saraswat and  Shri S Satish Kumar, Director Incharge CMTI,
Shri S Satish Kumar inaugurating the event welcoming the gathering
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Shri P Ramadas, President - IMTMA, Dr. V K Saraswat, Member — NITI Aayog and
addressing the gathering President — GC, CMTI addressing the gathering

“Micro Systems Packaging & Characterization Workshop (MSPC-2018)”

Central Manufacturing Technology Institute (CMTI) organised a one day workshop on 'Micro
System Packaging and Characterization' on 23 March 2018. This workshop aims at
showcasing the newly established Sensor Technology Development Facility (STDF) catering
to various processes of MEMS Fabrication, Micro Systems Packaging and MEMS
Characterization. This workshop creates a platform for effective interaction and networking
amongst industries, R&D institutes and academia.

Director In-Charge, CMTI in his address said with growing demand for smart manufacturing
IOT enabled smart devices play a major role. Also he expressed that CMTI has the mandate
to serve Indian machine tool industries and hence insisted to focus on sensors for machine
tool application.

Director Semiconductor Laboratory (SCL), Chandigarh, Dr. Surinder Singh graced the
occasion and signed Memorandum Of Understanding (MOU) for collaborative research
activities with Central Manufacturing Technology Institute (CMTI), Bengaluru. In his address
he emphasized the need for packaging facility in the country. He said although capabilities
existin the country for MEMS design and fabrication at various research institutes, there is no
single micro system packaging facility available in the country. This is mainly due to
challenges micro system packing poses especially when high level of reliability is demanded
such as in space and critical applications.

Dr. Surinder Singh, Director, SCL, addressing the gathering
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The total number of participants for the workshop was 53 that include representation from
strategic sector (11), industry (7) and remaining academia. The technical session started
with an overview of the facility followed by three sessions dedicated for MEMS Packaging,
Characterization and Fabrication. The Session also included in-house development on
'Optical Measurement System'. The morning session concluded with 2 presentations from
sponsors.

The post lunch session was dedicated for the following user presentations: Laboratory for
Electro Optics Systems (LEOS); ISRO, Bangalore; Semiconductor Laboratory, Chandigarh,
ISRO Satellite Center (ISAC), Bangalore; Solid State Physics Laboratory (DRDO), New
Delhi; Center for Nano Science and Engineering, [ISc, Bangalore and Centum Electronics,
Bangalore.

Finally participants were taken for a tour of the facility created and the workshop concluded.
xvii) The 130" Governing Council (GC) Meeting of CMTI

The 130" Governing Council (GC) meeting of CMTI was held on 27" September 2017 at
CMTI, Tumkur Road, Bengaluru, under the chairmanship of newly appointed President of
CMTI Governing Council, Dr. V K Saraswat, Member, NITI Aayog and the Vice President
Shri Sanjay Kirloskar and other members of the GC. The policy matters and the progress
of the various Plans, Sponsored & R&D Projects of the Institute were discussed during
the meeting.

xviii) 11" International High Energy Material Conference and Exhibits (HEMCE 2017)

CMTI Participated in the 11" International High Energy Material Conference and Exhibit
(HEMCE 2017) held in HEMRL, Pune on 23 — 25" November 2017. CMTI supported the
event with a Silver sponsorship. Shri S Satish Kumar, Director in-charge, ShriB R Mohanraj,
Joint Director & ShriAnantha Padmanabha, Sceintist attended the conference.

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.

a.

Dr. Girish S Deodhare, Outstanding Scientist PGD (CA) & Director, Aeronautical Development
Agency (ADA), Bengaluru along with his team and other dignitaries visited CMTI, on 29" June 2017
for “Aerospace Laboratory Test Facility” Inauguration and Handing over of QT Leading Edge Slat
Actuators to CMTI.

Shri Gautham Doshi, Member, CMTI Governing Council & Adviser IMTMA, Pune has visited CMTI
on 18" July 2017 to provide his expertise with a special focus to specialized value added services in
the areas of Hydraulic, Chemical, Metrology, Noise & Vibration lab services.

Dr.Asha Ram Sihag, Secretary, DHI, Ministry of Heavy Industries & Public Enterprises, Govt. of India
visited CMTI, Bengaluru on 29" August 2017 to witness the spectrum of activities and facilities.

Shri Janaki Ramakrishnan, Head of Corporate Strategy & Business Development (India & South
Asia), Rolls Royce India Pvt Ltd visited CMTI on 6" November 2017 for witnessing the spectrum of
activities & facilities at CMTI and possible collaboration in aerospace domain.

The Honourable Minister for Heavy Industries & Public Enterprises (HI&PE), Government of India,
Shri Anant G Geete visited CMTI on 30" November 2017 for dedicating the 'Ultra Stiff & Ultra
Precision Diamond Turning Machine' designed and developed by CMTI to the nation and for
witnessing the signing of Memorandum of Understanding (MoU) between CMTI & HMT and the
spectrum of activities & facilities at CMTI.
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13.

14.

Dr. V K Saraswat, Honourable NITI Aayog Member and CMTI Governing Council President visited
CMTI on 30" November 2017 during the visit of The Honourable Minister for Heavy Industries &
Public Enterprises (HI&PE), Government of India.

ShriN Sivanand, Joint Secretary, Department of Heavy Industry visited CMTI on 30" November 2017
to witness the dedication of 'Ultra Stiff & Ultra Precision Diamond Turning Machine' designed and
developed by CMTI to the nation by The Honourable Minister for Heavy Industries & Public
Enterprises (HI&PE), Government of India and for witnessing the signing of Memorandum of
Understanding (MoU) between CMTI & HMT.

Shri Girish Kumar, Chairman HMT and his team visited CMTI on 30" November 2017 of India for
signing of MoU between CMTI & HMT in the august presence of The Honourable Minister for Heavy
Industries & Public Enterprises (HI&PE), Government of India & Dr V K Saraswat, Honourable NITI
Aayog Member and CMTI Governing Council President.

Dr. Surinder Singh, Director, Semiconductor Laboratory (SCL), Chandigarh and his team visited
CMTI on 23" March 2018 for the Micro Systems Packaging & Characterization 2018 (MSPC-2018) —
Workshop as chief guest and also for signing Memorandum Of Understanding (MOU) for
collaborative research activities with Central Manufacturing Technology Institute (CMTI), Bengaluru.

Air Vice Marshal B K Sood, Assistant Chief of Air Staff (Maintenance Plans), Air Head Quarters New
Delhi accompanied by Wing Commander Nagabhusan visited CMTI on 29" August 2017 to discuss
the core competence of CMTI especially for aerospace applications.

MEMORANDA OF UNDERSTANDING (MOU)/ NON-DISCLOSURE AGREEMENT (NDA)

e Memorandum of Understanding inked between CMTI| and Government of Karnataka (GoK) with
regard to Modernization of Precision Metrology Lab (MOPML) of CMTI Project, from the
Department of Heavy Industry (DHI), Government of India under the component of Common
Engineering Facility Centre (CEFC), of the Scheme of Enhancement of Competitiveness in the
Indian Capital Goods Sector”.

e Memorandum of Understanding has been signed between CMTI and Semiconductor Laboratory
(SCL) Chandigarh for collaborative research work related to MEMS.

MOU Signed between CMTI and SCL, Chandigarh

PATENT DISCLOSURE /PATENT FILED / TRADEMARK
The following patents /Trademark are filed

a) Magnetic abrasive finishing apparatus and arrangement and method for retaining magnetic
abrasive within working zone.

b) Trademark application filed for word and logo for NanoShape T250:
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15. AWARDS & APPRECIATIONS
a) The Institution of Engineers (India) - Prize for paper presentation

A prize “medal and certificate” was conferred by The Institution of Engineers (India) (donated by
Col. G N Bajpai) to CMTI for the presentation of the paper entitled “Nanometric Finishing
on Biomedical Implants by Abrasive Flow Finishing”. The paper published in the 'Journal of The
Institution of Engineers (India): Series C, Vol. 97, 2016' by Dr. S Kavithaa, Dr. N Balashanmugam
and Shri PV Shashi Kumar.

b) Productinnovation award: SKOCH Gold Award in December 2017

The Battery Operated Hydraulic Rig for charging the Parking Brake Accumulator of LCA Tejas
Aircraft, was awarded 1. SKOCH Order-of-Merit among Top-30 transformational innovative
projects in Indiaand 2. SKOCH Gold Award in Dec 2017.

The Battery Operated Hydraulic Rig is used for charging the Parking Brake Accumulator of LCA -
Tejas aircraft with hydraulic oil when the aircraftis parked on the tarmac.
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Product Innovation award: SKOCH Gold Award in December 2017

The rig was designed and developed by CMTI & ADAto replace the existing ground operating unit which was
very heavy, immobile and hand pump operated, that needs 40 minutes of manual labour, making it very
difficult to charge the parking brake accumulator of LCA squadron.

The rig consists of a miniature sized pump coupled with a powerful DC motor to charge the aircraft
accumulator to 207bar in less than a minute. The DC motor is run with the help of a green (environmental
friendly) battery to deliver a high current requirement to the motor yet be compact, light weight and safe. The
one switch operation of the rig makes a highlight in its ease of operability, arrived by a smart logic and
selection of an optimum timing sequence.

The challenges for developing the rig were a) to charge the aircraft brake accumulator with hydraulic oil, to
207bar in less than a minute b) charge 20 or more aircrafts in a row with one fully charged battery c) weighing
not more than 80kg so that it could be carried by military air cargo.

16. EMPLOYEE WELFAREACTIVITY
a) Dr. Ambedkar Jayanthi Celebrations
CMTI celebrated Ambedkar Jayanti or Bhim Jayanti, the 126" birth anniversary of Dr. B R Ambedkar on

17" April 2017. On this occasion Shri S Satish Kumar, Director, CMTI addressed the gathering after
garlanding the photo of Bharat Ratna Dr. B R Ambedkar.
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b)

New Parking for Two Wheelers

A newly constructed Parking for Two Wheelers was inaugurated by Shri K S Swaminath, Head, TPM
department on 28" April 2017 close to the Main entrance for the benefit of CMTl employees.

c)

d)

World Environment Day at CMTl on 5" June 2017

World Environment Day' celebrated with theme of 'Connect with Nature' on 5" June 2017. On this
occasion saplings were planted by CMTI employees in the premises of institute & members of
Arishinakunte Gram Panchayat at Arishinakunte Village.

World Environment Day' Celebration at CMTI Premises

"Awareness Programme on the Benefits of PNG Compare to LPG by GAIL Gas Limited (GGL)"

An awareness programme was organised by CMTI for the employees on 19" July 2017 by Gail Gas
Limited to understand the benefits of PNG as compared to LPG. Gail Gas Limited (GGL), a subsidiary of
GAIL (India) Limited (PSU) is implementing the City Gas Distribution Project to supply Piped Natural
Gas (PNG) to Domestic, Commercial and Industrial customer and compressed Natural Gas (CNG) to
automobiles in Bengaluru. M/S. Gail Gas Ltd. is committed to supply clean and eco-friendly fuel to
various end users at Bengaluru.

Hindi Divas

The "Hindi Pakhwada" was organized at CMTI from 1 to 14" September 2017 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 2017. Dr. M. Sankara Prasad, Retired from
Hindustan Aeronautics Limited as DGM (Official Language) 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, 'Hindi Written Quiz' and 'Hindi Dictation.
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g)

Felicitation to Dr. M Shankar Prasad, Chief Guest for the Hindi Divas celebrations

Ayudha puja

Ayudha Puja was celebrated with usual fervor, grandeur and devotion at CMTI on 28" September 2017.
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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Ayudha Puja Celebration

Vigilance Awareness Week

The 'Vigilance Awareness Week' was observed at CMTI from 30" October to 4" November 2017.
As part of the celebration, the oath taking of the pledge was administered by Shri S Satish Kumar,
Director I/C to all the employees. Shri H S Doreswamy, Freedom Fighter was the chief guest for the
function organized on 6" November 2016 to mark the vigilance awareness week. On this occasion
'speech & essay writing competition' was organized and winners were felicitated by the chief guest. The
Chief Guest, shared his views on Vigilance matters in general and in specific reference to “My Vision —
Corruption Free India” and spoke elaborately regarding the different faces of corruption & bribes and
combating them.
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h)

Shri H.S. Doreswamy, Chief Guest addressing the gathering

Kannada Rajyotsava

CMTI celebrated the 32™ Kannada Rajyotsava on 29" November, 2017. Dr Chintamani Kodlekere,
Kannada writer and recipient of 'Masti Katha Puraskara' award in the year June 16, 2013 for his literary
contributions, was the chief guest. Shri S Satish Kumar, Director In-charge presided over the function.

Kannada Rajyotsava Celebration

The function was inaugurated by lighting the lamp by the Chief Guest. He addressed the august
gathering by reading some poems written by him, presented some jokes written by him. 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. As part of the celebration various
competitions were conducted and prizes were distributed by the Chief Guest to the winning participants.

Observance of Swachhta Pakhwada in CMTIfrom 16" - 31* December, 2017

Central Manufacturing Technology Institute (CMTI), Bengaluru conducted Swachhata Pakhwada
from 16" — 31% December, 2017 the theme being “Clean India, Beautiful India. Clean India is our
Duty & Right”.
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In continuation to the earlier effort of CMTI's modest contribution to fulfill Corporate Social
Responsibility towards community and Nation, CMTI planned and conducted various programmes/
activitiesin CMTl and in nearby Arishinakunte Grama Panchayat.

Activities/ Programmes accomplished from 16" to 31> December 2017

e Swachhta Messages through Banners and Display Boards at designated places were displayed as part
of Promotion of Swachhtain CMTI.

e Swachhta pledge administered by Shri Satish Kumar S, Director in - charge to the Employees of CMTI.

e As part of Swachhta awareness programmes & benefits of Swachhta, Skits and Dramas were
conducted by CMTI employees in the Schools of Arishinakunte Village. Knowledge on Swachhta was
spread to school children through Drama in matters related to a) Usage of Toilets & b) Personal hygiene
and also protection of nature and the environment by keeping clean self, the school premises and the
environment. There was an overwhelming response to the drama and the awareness created on
Swachhta to the school children

e A massive Cleanliness Drive/ Campaign were carried out in the village of Arishinakunte by CMTI
Employees with active participation of villagers. Also School children of Arishinakunte Village went
around the village creating awareness to the villagers through Swachhta slogans through display
posters.
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CMTI Employees as well as villagers cleaning in & around Arishinakunte

e Planting of Saplings in Arishinakunte village.
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News paper clipping on CMTI Observing Swachhta Pakhwada (Planting of Sapling) at Arishinakunte Village.
Courtesy: Vijaya Karnataka dated 23.12.2017
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CMTI Employees participated actively in the Essay Writing competitions conducted in connection with
Swachhta awareness and prizes for the winners were distributed on the concluding day at CMTI.

Essay writing and Drawing competitions for school children in Government school in Arishinakunte
village and prizes were distributed to the winners.

Distribution of Mosquito nets (1000 Nos.) to the houses at the village Arishinakunte, Bengaluru.

The Swachhta Pakhwada Concluded with a function organized at CMTI, wherein speaker
Shri V Ramprasad, Solid waste Management EXPERT was called in and addressed about solid waste

segregation/Management to the CMTI Employees. Arishinakunte village Grama Panchayat president
and Members and School children were present.
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Lighting of lamp by Shri Satish Kumar S, Director, CMTI, Shri Krishnappa, Arishinakunte Panchayat President,

Shri V Ramprasad, Chief Guest, Solid waste management expert and Shri Arumugasamy S, Joint Director, CMTI.

i)

Women's Day Celebrations

CMTI women employees celebrated 'International Women's Day' at CMTI on 8" March 2018 to
celebrate unprecedented global movement for women's rights, equality and justice. The theme for this
year's IWD is “Time is Now: Rural and urban activists transforming womens lives”. The women
employees, who are active in different areas within and outside CMTI, had celebrated the day
felicitating the women employees retiring during the year.

Women's Day Celebrations
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Financial Performance Summary

Rs. Lakhs
Particulars 201718
INCOME
Sales, Services & Others 3160.92
Other Income 358.85
Non-Plan Grants Received 1565.00
Increase/(Decrease) in Work-in-Progress 287.61
Total Income 5372.38
EXPENDITURE
Salaries & Allowances 3217.00
Stores Consumed 1124.67
Other Operating Expenses 535.60
Depreciation 1122.74
6000.01
Add/(Less): Prior period income/(expr) 3.90
Total Expenditure 5996.11
Excess of Income over Expenditure/
(Expenditure over Income) (623.73)
During the year, Plan activities are as follows:
Rs. Lakhs
Grant-in-aid Plan received 3472.44
Grant-in-aid Plan expenditure 2072.22
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REVENUE EARNINGS FOR THE PAST FIVE YEARS FROM DESIGN
& DEVELOPMENT ACTIVITY
(Rs.Lakhs)
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REVENUE EARNINGS FOR THE PAST FIVE YEARS FROM MISCELLANEOUS ACTIVITY
(Rs.Lakhs)

MISCELLANEOUS
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MAJOR HEADS OF REVENUE DURING 2017-18 (Rs. Lakhs)

Others, 646

Grants, 1565

Design &
Development,

2561

Services, 600
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MAJOR HEADS OF EXPENDITURE DURING 2017-18 (Rs. Lakhs)

Depreciation, 1123

Other Expenses, 36

Stores & Spares
consumed, 1125

Salaries, 3217

Other Administrative
Expenses, 496
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STAFF POSITION AS ON 31 MARCH 2018

Engineers & Supporting Technical Supporting Non-

ViSED Scientists Staff Technical Staff el
2013-14 78 83 67 228
2014-15 76 105 69 250
2015-16 84 96 62 242
2016-17 75 99 64 238
2017-18 72 95 55 222

Staff Position (As on 31st March 2018)
300 -
250
250 228 242 238
222
200 -
150 A
96
83 105 29 35
100 -
50 -~
n. .

2013-14 2014-15 2015-16 2016-17 2017-18

HSupporting Non Technical staff OSupporting Technical staff DEngineers & Scientists
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USERS OF CMTI SERVICES

No of Transactions in 2017-18

2218

Total Value of Transactions

Rs.3378.92 Lakhs

No of Clients served 913
Clientele - Sector wise
Type No. of Numbers Rs. Value
yp Clients (in%) Lakhs (in%)
Aerospace 14 1.53 1216.05 35.99
Government 33 3.61 553.54 16.38
Academia 175 19.17 23.13 0.68
General Engineering 691 75.68 1586.20 46.94
Total 913 100.00 3378.92 100
Total Clientele Distribution
No. of Clients M::‘-"‘E;}"-* — "
IHA%) B i Lakia
Academia
1T5{19%)
i
—
Academia )

Clients — Number wise

Pt

Value - (Rs in Lakhs)
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TOTAL CLIENTELE DISTRIBUTION - 2018

1200 -
- By
800 kel
600
m B
200
0
2013-14 2014-15 2015-16 2016-17 2017-18
2013-14 2014-15 2015-16 2016-17 2017-18
I Total 840 854 791 975 913
¥ Industry 815 831 779 952 866
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List of CMTI Members (As on 31.3.2018) ’

Acharya Institute of Technology, Bengaluru - 560 107

Advanced Machine Tool Testing Facility, Bengaluru - 560 022
Aeronautical Development Agency, Bengaluru - 560 079

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

Annamacharya Institute of Technology and Sciences, Tirupati - 517 520
B.N.M. Institute of Technology, Bengaluru - 560 070

. Bangalore Institute of Technology, Bengaluru - 560 004

. Bangalore Technological Institute, Bengaluru - 560 035

. Bapatla Engineering College, Bapatla - 522 101, (Guntur)

. BTL Institute of Technology & Management, Bengaluru - 560 099

. Bumper India Pvt Ltd, Nashik - 422 010

. Canara Engineering College, Dakshina Kannada - 574 219

. Cheran College of Engineering, Karur - 639 111

. College of Engineering Pune, Pune - 411 005

. CVR College of Engineering, Telangana - 501 510

. Dayananda Sagar College of Engineering, Bengaluru - 560 078

. Dayananda Sagar University, Bengaluru - 560 068

. Don Bosco Institute of Technology, Bengaluru - 560 074

. Dr. (Prof.) A S Varadarajan, Kerala - 678 506

. Electroplating & Polishing Works, Gujarat - 382 415

. Foremen Training Institute, Bengaluru - 560 022

. Gears & Gears Drives India Pvt Ltd., Bengaluru - 560 049

. Ghousia College of Engineering, Ramanagaram - 562 159

. Global Academy of Technology, Bengaluru - 560 098

. Gnana Vikas Polytechnic, Chitradurga - 577 501

. Godrej & Boyce Mfg. Co. Ltd., Mumbai - 400 079

. Government Polytechnic Ahmednagar, Ahmednagar - 414 001

. Government Polytechnic Ahmednagar, Ahmednagar - 414 003

. Government Science College, Bengaluru - 560 001

. Indian Institute of Information Technology, Chennai - 600 127

. JSS Academy of Technical Education, Bengaluru - 560 060

. KL University, Vaddeswaram - 522 502

. KN S Government Polytechnic Samastipur, Samastipur - 848 236, (Bihar)
. Kalpataru Institute of Technology, Tiptur - 572 202

. Karnataka Engineering Enterprises, Bengaluru - 560 058

. Kolhapur Institute of Technology's College Of Engineering, Kolhapur - 416 234
. KPR Institute of Engineering & Technology, Coimbatore - 641 407

. M S Ramaiah Institute of Technology, Bengaluru - 560 054

. Madanapalle Institute of Technology & Sciences, Madanapalle - 517 325
. Maturi Venkata Subb Rao Engineering College, Hyderabad - 501 510

. Mody University of Science & Technology, Rajasthan - 332 311

. N'S M Shantiniketan Polytechnic, Sangli - 416 416

. Nagarjuna College of Engineering & Technology, Bengaluru Rural Dist - 562 164
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48.
49.
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51.
52.
53.
54.
55.
56.
57.
58.
59.
60.

61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.

National Institute of Technology Karnataka Surathkal, Srinivasanagar - 575 025
Ordnance Factory Board, Ishapore - 743 144 (Wb)

Prescience Calibration, Bengaluru - 560 070

PSG College of Technology & Polytechnic College, Coimbatore - 641 004

PSG Industrial Institute, Coimbatore - 641 004

Ramco Institute of Technology, Virudhunagar - 626 117

Shree Venkateshwara Hi-Tech Engineering College, Gobi - 638 455

Shri Amit Subhash Patil, Nashik - 422 003

Shri Rishabh Kejriwal, Kolkata - 700 001

Shri Shankaracharya Institute of Professional Management & Technology, Raipur (CG) - 492 015

Siddarth Institute of Engineering & Technology, Puttur - 517 583

Sir M Visvesvaraya Institute of Technology, Bengaluru - 562 157

SNS College of Technology, Coimbatore - 641 035

Sou. Sushila Danchand Ghodawat Charitable Trust's Sanjany Ghodawat Group of Institutions,
Kolhapur - 416 118

SPM Tools, Yadrav - 416 145

Sree Venkateswara College of Engineering, Nellore - 524 316

Sreenidhi Institute of Science & Technology, Hyderabad - 501 301

Sri Jagadguru Chandrashekaranatha Swamiji Institute of Technology, Chickballapur - 562 101
Sri Ramakrishna College of Engineering, Perambalur - 621 113

T John Institute of Technology, Bengaluru - 560 083

Tamilnadu College of Engineering, Coimbatore - 641 659

Textile & Engineering Institute, Ichalkaranji, Miraj - 416 410

Tontadarya College of Engineering, Gadag - 582 101

Trichy Engineering College, Tiruchirappalli - 621 132

Usha Rama College of Engineering & Technology, Telaprolu - 521 109

Vaagdevi College of Engineering, Telangana - 506 005

Vellore Institute of Technology (VIT), Vellore - 632 014

Vidyavardhaka College of Engineering, Mysore - 570 002

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
Ranga & Co.
Chartered Accountants
Bengaluru - 560 004
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Independent Auditor’s Report

To,
The Members of Central Manufacturing Technology Institute
Reporton the Financial Statements

We have audited the accompanying financial statements of Central Manufacturing Technology Institute,
Tumkur Road, Bengaluru-560022 which comprises the Balance Sheet as at 31.03.2018, 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 the internal control relevant to the preparation and presentation of
the financial statements that give a true and fair view and are free from material misstatements, whether
duetofraudorerror.

Auditor's Responsibility
Our responsibility isto 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 auditinvolves 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 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 true and fair view in conformity with the
accounting principles generally accepted in India, of the State of Affairs of the Central Manufacturing
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Technology Institute as at 31.03.2018 and in the case of the Income and Expenditure Account of the excess
of expenditure overincome for the yearthen 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 as it appears from
our examination of those books.

ForRanga & Co
Chartered Accountants

Firm Reg. No.003042S

Sd/-

K Sivaguru PrasadaRao
Partner

Membership No.028115
Date: 26.10.2018

Place: Bengaluru
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

BALANCE SHEET AS AT 31.03.2018

(Amountin Rupees)

PARTICULARS SCHEDULES As at 31.03.2018 As at 31.03.2017
CAPITAL FUND & LIABILITIES

General Fund 1 2,61,21,22,056 2,28,78,51,323
Ear Marked Fund - NMTC-STDF 2 1,33,60,707 4,36,54,658
Ear Marked Fund - Shuttleless Loom 3 95,337 34,636
Ear Marked Fund - MOPML 4 1,97,09,292 -
Ear Marked Fund - SMDDC 5 22,50,000 -
Other Funds 6 13,00,53,992 1,92,20,562
Current Liabilities & Provisions 7 37,21,78,057 35,81,87,509
TOTAL 3,14,97,69,441 2,70,89,48,688
ASSETS

Fixed Assets-Gross Block 8 2,43,37,80,402 2,27,03,03,899
Less : Accumulated Depreciation 1,01,63,40,300 90,40,66,350
Net Block 1,41,74,40,102 1,36,62,37,549
Capital Work-in-Progress 9 19,38,76,443 18,96,48,701
Investments 10 19,10,00,000 6,43,55,330
Current Assets and Loans & Advances 11 1,34,74,52,896 1,08,87,07,108
TOTAL 3,14,97,69,441 2,70,89,48,688
Significant Accounting Policies 19

Contingent Liabilities and Notes to Accounts 20

Sd/- Sd/-

(RAMAK)
SENIOR ACCOUNTS OFFICER FA & CAO
Place: Bengaluru
Date: 26-10-2018

( PURAN KUMAR AGARWALLA)
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for Ranga & Co,,
Chartered Accountants
Firm Regn No.003042S

Sd/- Sd/-
(DR. NAGAHANUMAIAH) (K SIVAGURU PRASADA RAO)
DIRECTOR PARTNER
M.No. 028115



CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2018

( Amount in Rupees )

Particulars Schedules 2017-18 2016-17
A. INCOME
Income from Sales and Services 12 31,60,92,402 9,98,65,997
Grants from Govt of India 15,65,00,000 10,00,00,000
Interest Earned 13 3,21,86,136 1,31,06,090
Other Income 14 36,98,636 39,31,950
Increase/(decrease) in Work-in-progress 15 2,87,61,000 5,89,37,000
TOTAL (A) 53,72,38,174 27,58,41,037
B. EXPENDITURE
Stores & Spares consumed 11,24,66,896 4,18,15,696
Establishment Expenses 16 32,16,99,719 19,34,29,318
Other Administrative Expenses 17 5,35,60,206 3,63,30,761
Depreciation 8 11,22,73,950 10,45,81,924
TOTAL (B) 60,00,00,771 37,61,57,699
C.Excess of Expenditure over Income for the year(A-B) (6,27,62,597) (10,03,16,662)
Add/(less): Prior Period Income / (Expenses) 18 3,90,327 7,19,352
D.Balance Being (Deficit )/Surplus transferred to General Fund (6,23,72,270) (9,95,97,310)
Significant Accounting Policies 19
Contingent Liabilities and Notes on Accounts 20

As per our report of even date,
for Ranga & Co,,
Chartered Accountants
Firm Regn No.003042S

Sd/- Sd/- Sd/- Sd/-
(RAMAK) ( PURAN KUMAR AGARWALLA)  (DR. NAGAHANUMAIAH) (K SIVAGURU PRASADA RAO)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR PARTNER
M.No. 028115

Place: Bengaluru
Date: 26-10-2018
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

PLAN RECEIPTS AND PAYMENTS ACCOUNT FOR THE YEAR 2017-18

(Amount in Rupees)

Particulars STDF NMTC TOTAL

A. Source of Funds

Opening Bank Balance 4,36,54,657
Plan Grants Received 20,95,00,000 11,44,00,000 32,39,00,000
Interest Earned on LCs/FDs 1,40,70,280
LC and FD Credits 8,35,04,213
Total (A) 20,95,00,000 11,44,00,000 46,51,29,150
B. Application of Funds

LCs with Bank 3,04,71,843 - 3,04,71,843
Advance to Suppliers - 9,80,59,858 9,80,59,858
Plan commitments - - 41,18,682
Other Charges 7,36,742 - 7,36,742
Fixed Deposit . - 31,83,81,318
Total (B) 3,12,08,585 9,80,59,858 45,17,68,443
Balance Un-utilized (A-B) 17,82,91,415 1,63,40,142 19,46,31,557
Closing Bank balance - - 1,33,60,707

Legend :
STDF
NMTC

Sensor Technology Development Facility
Nano Manufacturing Technology Centre

Sd/- Sd/-
(RAMAK) ( PURAN KUMAR AGARWALLA)
SENIOR ACCOUNTS OFFICER FA & CAO

Place: Bengaluru
Date: 26-10-2018
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As per our report of even date,

Sd/-

(DR. NAGAHANUMAIAH)
DIRECTOR

for Ranga & Co,,
Chartered Accountants
Firm Regn No.003042S

Sd/-

(K SIVAGURU PRASADA RAO)
PARTNER
M.No. 028115



CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
PLAN RECEIPTS AND PAYMENTS ACCOUNT FOR THE YEAR 2017-18

(Amount in Rupees)

Particulars MOPML SMDDC TOTAL
A. Source of Funds
Opening Balance of Grants - - -
Plan Grants -DHI 1,97,10,000 1,97,10,000
Plan Grants -GOK - - -
Industry contribution - 22,50,000 22,50,000
Total (A) 1,97,10,000 22,50,000 2,19,60,000
B. Application of Funds
LCs with Bank - - -
Advance to Suppliers and Plan commitments - - -
Assets Acquired - - -
Capital WIP - - -
Other Charges 708 - 708
Fixed Deposit - - -
Total (B) 708 - 708
Balance Un-utilized (A-B) 1,97,09,292 22,50,000 2,19,59,292
Legend :
MOPML Modernisation of Precision Metrology Laboratories
SMDDC Smart Manufacturing Development and Demonstration Cell
As per our report of even date,
for Ranga & Co.,
Chartered Accountants
Firm Regn No.003042S
Sd/- Sd/- Sd/- Sd/-
(RAMAK) ( PURAN KUMAR AGARWALLA)  (DR. NAGAHANUMAIAH) (K SIVAGURU PRASADA RAO)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR PARTNER
M.No. 028115

Place: Bengaluru
Date: 26-10-2018
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SHUTTLE LESS LOOM PROJECT RECEIPTS AND PAYMENTS ACCOUNT FOR THE YEAR 2017-18

(Amount in Rupees)

Particulars DHI TMMA TOTAL
A. Source of Funds
Opening Balance of Grants - 34,636 34,636
Opening Fixed Deposit - 58,31,535 58,31,535
Grants / Contribution Received during the year 36,34,000 - 36,34,000
Interest Earned on FD 4,93,300 - 4,93,300
CMTI Internal resources 26,93,321 - 26,93,321
Total (A) 68,20,621 58,66,171 1,26,86,792
B. Application of Funds
Consultancy 3,74,060 1,48,500 5,22,560
Development Related Hardware & Consumables 42,03,574 2,30,690 44,34,264
Facility Augmentation 1,02,166 - 1,02,166
Internal Facility - - -
Manpower - 49,27,159 49,27,159
Miscellaneous & Contigency 1,28,542 18,350 1,46,892
Operational Costs 12,20,378 1,184 12,21,562
Survey, Exposure & Training 32,700 3,30,942 3,63,642
Visit & Travels 6,63,864 2,09,346 8,73,210
Total (B) 67,25,284 58,66,171 1,25,91,455
Balance Un-utilized (A-B) 95,337 - 95,337
As per our report of even date,
for Ranga & Co.,
Chartered Accountants
Firm Regn No.003042S
Sd/- Sd/- Sd/- Sd/-
(RAMAK) ( PURAN KUMAR AGARWALLA)  (DR. NAGAHANUMAIAH) (K SIVAGURU PRASADA RAO)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR PARTNER
M.No. 028115

Place: Bengaluru
Date: 26-10-2018




CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2018

(Amount in Rupees)

Particulars

As at 31.03.2018

As at 31.03.2017

SCHEDULE -1

GENERAL FUND

Balance at the beginning of the year

Add: Contribution towards Capital Fund

Add/Less:

Balance transferred from Income and Expenditure Account

SCHEDULE - 2
EAR MARKED FUND -NMTC-STDF
a.0pening balance of funds
b. Additions to Funds:

i.Grants

ii.Interest on LC and LC credits
Total (a+b)

c. Utilisation of funds
i. Capital
Total (c)
NET BALANCE AS AT THE YEAR END

SCHEDULE -3
EAR MARKED FUND DHI - SHUTTLELESS LOOM
a.0pening balance of funds
b. Additions to Funds:
i.Grants
ii.CMTI Non plan funding
iii. Interest & FD realisations
Total (a+b)

c. Utilisation of funds
i. Capital
Total (c)
NET BALANCE AS AT THE YEAR END

SCHEDULE -4
EAR MARKED FUND - MOPML
a.0pening balance of funds
b. Additions to Funds:
i.Grants
Total (a+b)

2,28,78,51,323
38,66,43,003

(6,23,72,270)

2,11,12,14,559
27,62,34,074

(9,95,97,310)

2,61,21,22,056

2,28,78,51,323

4,36,54,657

32,39,00,000
9,75,74,493

12,78,48,968

21,07,00,000
55,41,219

46,51,29,150

34,40,90,187

45,17,68,443

30,04,35,529

45,17,68,443

30,04,35,529

1,33,60,707 4,36,54,658
34,636 13,294
36,34,000 2,43,66,000
26,93,321 45,00,000
63,24,835 1,22,27,637
1,26,86,792 4,11,06,931
1,25,91,455 4,10,72,295
1,25,91,455 4,10,72,295
95,337 34,636

1,97,10,000

1,97,10,000
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2018

(Amount in Rupees)

Particulars

As at 31.03.2018

As at 31.03.2017

Schedule-4 Contd..
c. Utilisation of funds
i. Capital

ii. Bank charges
Total (c)
NET BALANCE AS AT THE YEAR END

SCHEDULE -5
EAR MARKED FUND - SMDDC
a.0pening balance of funds
b. Additions to Funds:
i.Grants
Total (a+b)

c. Utilisation of funds
i. Capital
ii. Bank charges
Total (c)
NET BALANCE AS AT THE YEAR END
SCHEDULE -6
OTHER FUNDS
1. Capital reserve
2. Medical contribution Retired employees
3. BMRCL Compensation
4. Grant Department of Science and Technology -DST
5. Grant- Instrument Research & Development Establishment-IRDE
6. Grant-Life Sciences Research Board-LSRB

SCHEDULE -7
CURRENT LIABILITIES & PROVISIONS

I. CURRENT LIABILITIES
A. Sundry Creditors

a. For goods

b. Others

B. Advances received for Sponsored Projects
C. Statutory Liabilities
D. Other Liabilities
Il. PROVISIONS
Provision for Obsolete/Old Assets
Provision for Gratuity
Provision for Earned Leave Encashment

708

708 -

1,97,09,292 -

22,50,000 -

22,50,000 -

22,50,000 -
38,43,439 38,43,439
12,08,086 17,32,917

10,89,41,261 .
1,20,39,506 96,22,506
9,88,000 9,88,000
30,33,700 30,33,700
13,00,53,992 1,92,20,562
2,62,64,094 51,00,441
34,46,324 32,52,498
2,97,10,418 83,52,939
9,30,59,854 19,17,23,185
5,80,109 6,03,168
7,21,34,521 1,84,29,604
33,82,000 33,82,000
9,99,50,633 6,81,57,839
7,33,60,523 6,75,38,774
17,66,93,156 13,90,78,613
37,21,78,057 35,81,87,509
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SCHEDULE 8 - FIXED ASSETS

CENTRAL MANUFACTURING TECHNOLOGY
SCHEDULES FORMING PART OF BALANCE SHEET

GROSS BLOCK

SL DESCRIPTION OF ASSET DEP OPENING ADDITIONS DISPOSAL/ | TOTAL AS AT
NO % COST AS AT FOR THE ADJUST- 31.03.2018
01.04.2017 YEAR MENT
A | LAND:
a.Ministry of Industry Grants 9,71,720 - 9,71,720
B.1 | OFFICE,WORKSHOP,WELFARE BLDGS: - - -
a.Ministry of Industry Grants 1.63 31,89,34,531 1,68,24,583 33,57,59,114
b.Ministry of Science & Technology Grants 1.63 4,53,394 - 4,53,394
2| ELECTRICAL INSTALLATIONS: - - -
a.Ministry of Industry Grants 3.34 2,53,74,566 10,46,742 2,64,21,308
3| ESSENTIAL STAFF QUARTERS: - - -
a.Ministry of Industry Grants 1.63 52,66,481 - 52,66,481
4| PLANT & MACHINERY: - - -
a.Ministry of Industry Grants 4.75 57,36,16,126 12,16,15,860 69,52,31,986
b.Ministry of Science & Technology Grants 4.75 2,86,428 - 2,86,428
c.Gift by CSSR 4.75 13,84,015 - 13,84,015
d.UNDP-Aid 4.75 1,13,30,349 - 1,13,30,349
e.Indo FRG-Aid 4.75 1,10,14,455 - 1,10,14,455
f.N.CS.T 4.75 67,93,195 - 67,93,195
g.CIM-UNDP 4.75 4,18,98,174 - 4,18,98,174
5| EQUIPMENT: - - -
a.Ministry of Industry Grants 5.16 | 1,15,98,41,886 2,17,57,697 1,18,15,99,582
b.Ministry of Science & Technology Grants 5.16 35,060,517 - 35,06,517
c.Internal Resources 5.16 25,80,502 - 25,80,502
d.UNDP-Aid 5.16 23,79,853 - 23,79,853
¢.CIM-UNDP 5.16 83,03,061 - 83,03,061
f.Computer Software 16.21 7,11,53,401 45,790 7,11,99,191
6| FURNITURE & FIXTURES: - - -
a.Ministry of Industry Grants 6.33 1,20,61,067 12,25,507 1,32,86,574
b.Ministry of Science & Technology Grants 6.33 1,17,234 - 1,17,234
c.Internal Resources 6.33 9,48,521 - 9,48,521
d.CIM-UNDP 6.33 14,235 - 14,235
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INSTITUTE, BENGALURU

AS AT 31.03.2018

(Amount in Rupees)

DEPRECIATION BLOCK

NET BLOCK

UPTO FOR THE DISPOSAL/ UPTO AS AT AS AT
01.04.2017 YEAR ADJUST- 31.3.2018 31.03.2018 31.03.2017
MENT

- - - 9,71,720 9,71,720
2,61,81,334 53,49,088 3,15,30,422 30,42,28,692 29,27,53,197
2,61,467 7,390 2,68,857 1,84,537 1,91,927
99,99,900 8,60,849 1,08,60,750 1,55,60,558 1,53,74,666
35,36,001 85,844 36,21,844 16,44,637 17,30,480
33,77,18,480 3,03,65,898 36,80,84,378 32,71,47,608 23,58,97,646
2,86,373 - 2,86,373 55 55
13,83,960 - 13,83,960 55 55
1,13,302,294 - 1,13,30,294 55 55
1,10,14,400 - 1,10,14,400 55 55
67,93,140 - 67,93,140 55 55
2,89,69,860 19,90,163 3,09,60,023 1,09,38,151 1,29,28,314
39,57,13,479 6,05,04,393 45,62,17,872 72,53,81,711 76,41,28,407
35,06,462 - 35,06,462 55 55
16,64,766 1,33,154 17,97,920 7,82,582 9,15,736
23,79,798 - 23,79,798 55 55
83,03,006 - 83,03,006 55 55
3,77,99,239 1,15,39,965 4,93,39,204 2,18,59,987 3,33,54,162
47,55,286 8,19,113 55,74,399 77,12,175 73,05,781
1,17,233 - 1,17,233 1 1
9,18,933 - 9,18,933 29,588 29,588
10,042 901 10,943 3,292 4,193
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SCHEDULE 8 - FIXED ASSETS

CENTRAL MANUFACTURING TECHNOLOGY
SCHEDULES FORMING PART OF BALANCE SHEET

GROSS BLOCK

SL DESCRIPTION OF ASSET DEP OPENING ADDITIONS DISPOSAL/ | TOTAL AS AT
NO % COST AS AT FOR THE ADJUST- 31.03.2018
01.04.2017 YEAR MENT

7 | CARS: - - -
a.Ministry of Industry Grants 9.50 14,56,157 9,60,326 24,16,483
b.Internal Resources 9.50 - - -

8 | BUSES,VANS: - - -
a.Ministry of Industry Grants 9.13 6,99,087 - 6,99,087
b.Internal Resources 9.13 8,693 - 8,693

9 [ BOOKS: - - -
a.Ministry of Industry Grants 10.00 45,57,773 - 45,57,773
b.Ministry of Science & Technology Grants 10.00 48,29,471 - 48,29,471
c.Internal Resources 10.00 96,922 - 96,922
d.Gift by CSSR 10.00 84,710 - 84,710
e.CIM-UNDP 10.00 3,41,375 - 3,41,375

CURRENT YEAR 2,27,03,03,898 16,34,76,504 - 2,43,37,80,402
PREVIOUS YEAR 2,13,94,87,283 13,08,16,615 - 2,27,03,03,898
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INSTITUTE, BENGALURU

AS AT 31.03.2018

(Amount in Rupees)

DEPRECIATION BLOCK NET BLOCK
UPTO FOR THE DISPOSAL/ UPTO AS AT AS AT
01.04.2017 YEAR ADJUST- 31.3.2018 31.03.2018 31.03.2017
MENT

12,19,868 2,04,052 14,23,920 9,92,563 2,36,289
6,99,032 - 6,99,032 55 55
8,692 - 8,692 1 1
41,44,579 4,13,138 45,57,718 55 4,13,194
48,29,416 - 48,29,416 55 55
95,229 - 95,229 1,693 1,693
84,709 - 84,709 1 1
3,41,374 - 3,41,374 1 1
90,40,66,350 11,22,73,950 - 1,01,63,40,300 1,41,74,40,102 1,36,62,37,549
79,94,84,426 10,45,81,924 - 90,40,66,350 1,36,62,37,549 1,34,00,02,858
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2018

(Amount in Rupees)

Particulars As at 31.03.2018 | As at 31.03.2017
SCHEDULE -9
CAPITAL WORK IN PROGRESS
R&D Projects :
Development of Compact Portable Scanning Tunneling Microscope- DST 44,42,990 30,72,604
Development of Diamond Turned Molds -IRDE 11,30,636 11,30,636
Development of DLC Anti Reflect Coating for Infra Red Window - DST 27,65,817 2,81,476
Dvpt of Elctrd for Bio-Ptntl Msrmnt - LSRB 45,38,381 45,30,084
High Dpstn Rate Additive Manufacture of Complex Material Parts - DST 2,07,358 2,07,358
Synthesis and Characterization of Carbon Coating ISRO 7,02,556 2,65,682
Sub Total 1,37,87,738 94,87,841
Plan Projects :
Shuttleless Loom 7,32,25,543 6,06,34,088
MOPML-SMDDC 708 -
NMTC-STDF 10,68,62,453 11,95,26,772
19,38,76,443 18,96,48,701
SCHEDULE -10
INVESTMENTS
1. Bonds :
a. 9.33% IDFC BONDS - 28.03.2026 5,00,00,000 5,00,00,000
b. 8.15% GOI 24-11-2026 1,50,00,000 -
c. 8.20% Gol 24-09-2025 2,00,00,000 -
d. 8.30% Fertiliser Bonds 07-12-2023 3,00,00,000 -
e. 8.40% Gol 28-07-2024 1,00,00,000 -
f. 9.15% Gol 14-11-2024 5,00,00,000 -
2. Others
a. TDR with SBI, Peenya Branch 1,60,00,000 1,43,55,330
19,10,00,000 6,43,55,330
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2018

( Amount in Rupees )

Particulars

As at 31.03.2018

As at 31.03.2017

SCHEDULE - 11
CURRENT ASSETS, LOANS & ADVANCES

A. CURRENT ASSETS
Inventories
a. Stores & Spares
b. Patterns and Castings
c. Work-in-Progress

Sundry Debtors
Outstanding for Less than Six Months
Other Debts

Less Provision for Doubtful Debtors

Cash & Bank Balances
a. Cash on hand
b. Balance with Schduled Banks
NON PLAN ACCOUNTS
i. Bank of Baroda-APMC Yard Branch
ii. State Bank of India-Yeshwantpur Branch
iii. Conference & Seminar Account
iv. Central Bank of India
v. In Term Deposit Account - SBI
vi. In Term Deposit Account - CBI
PLAN ACCOUNTS
i . State Bank of India-Yeshwantpur Branch
ii. In Term Deposit Account
SHUTTLELESS LOOM ACCOUNTS
i. SBI Current Account
ii. In Term Deposit Account
MOPML-SMDDC ACCOUNTS
i. CBI Current Account
ii. In Term Deposit Account-CBI

c. As Margin Money towards Letters of credit
(a+b+c)
Total (A)

3,00,81,554 1,02,76,645
36,84,696 36,84,695
11,73,13,000 8,85,52,000
15,10,79,250 10,25,13,340
36,95,680 84,11,649
7,80,94,683 4,88,57,170
8,17,90,363 5,72,68,819
2,01,15,833 1,87,04,287
6,16,74,530 3,85,64,532
1,14,877 1,66,068
2,07,663 16,63,321
1,72,92,485 1,99,10,766
3,18,253 1,56,654
39,77,625 47,81,266
8,95,00,000 22,52,06,776
9,25,00,000 -
1,33,60,707 4,36,54,657
31,83,81,318 3,89,03,190
95,337 34,636
- 66,89,522
19,59,292 -
2,00,00,000 -
4,37,14,843 11,26,24,000
60,14,22,399 45,37,90,855
81,41,76,179 59,48,68,727
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SCHEDULES FORMING PART OF ACCOUNTS AS AT 31.03.2018

( Amount in Rupees )

Particulars

As at 31.03.2018

As at 31.03.2017

Schedule-11 Contd..

B. LOANS AND ADVANCES
a. Loans

-Loans to Staff
b. Advances and other amounts recoverable in cash
or in kind or for value to be received
i. On Capital Account (Plan Advances)
ii. Prepaid Expenses
iii. Advance to Suppliers
Less : Provision for Advances
iv. Receivables from Authorities
v. Deposit and Other Receivables

Total (B)(a+b)

C. PREMIUM ON INVESTMENTS TO BE WRITTEN OFF
D. PLAN PROJECTS RECEIVABLE

a. Shuttleless loom

b. SMDDC

Total D (a+b)

Total (A+B+C+D)

2,59,110 3,56,863
49,11,96,170 47,47,31,156
5,30,224 14,36,938
22,66,959 23,44,350
(90,710) (90,710)
2,24,26,216 71,17,169
74,64,604 79,42,615
52,40,52,572 49,38,38,381
52,77,940 -
26,93,321 -
12,52,884 ]
39,46,205 ;
1,34,74,52,896 1,08,87,07,108
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
SCHEDULES FORMING PART OF ACCOUNTS FOR THE YEAR ENDED 31.03.2018

( Amount in Rupees)

Particulars For the year ended |For the year ended
31.03.2018 31.03.2017
SCHEDULE - 12
Income from Sales & Services
Income from Sales
a. Finished Goods 25,60,70,353 5,04,38,813
Less : Excise Duty paid - 5,66,375
25,60,70,353 4,98,72,438
b. Scrap
- 25,448
Income from Services
a. Labour, & Processing and Service charges 5,06,38,181 4,32,55,309
b. Professional Consultancy 93,83,869 67,12,802
6,00,22,050 4,99,68,111
31,60,92,402 9,98,65,997
SCHEDULE -13
Interest Earned
On Term Deposit with Scheduled Banks 1,11,37,404 73,24,573
On Long term Investments 2,10,48,732 57,81,517
3,21,86,136 1,31,06,090
SCHEDULE -14
Other Income
Miscellaneous Receipts 36,98,636 39,31,950
36,98,636 39,31,950
SCHEDULE - 15
Increase / (Decrease) in Work-in-Progress
Closing work-in-progress 11,73,13,000 8,85,52,000
Less : Opening Work-in-progress 8,85,52,000 2,96,15,000
2,87,61,000 5,89,37,000
SCHEDULE - 16
Establishment Expenses
Salaries & Welfare 23,68,55,465 15,14,68,135
Allowances and Bonus 8,46,235 10,12,884
Manpower cost for sponsored projects 58,25,321 16,18,135
Contribution to Provident Fund 1,88,74,868 1,75,87,289
Expenses on Employee Retirement
- Gratuity 4,41,61,300 1,14,58,068
- Leave Encashment 1,51,36,530 1,02,84,807
32,16,99,719 19,34,29,318
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SCHEDULES FORMING PART OF ACCOUNTS FOR THE YEAR ENDED 31.03.2018

( Amount in Rupees )

For the year ended

For the year ended

Particulars
31.03.2018 31.03.2017
SCHEDULE - 17
Other Administrative Expenses
Electricity and Water 1,41,93,655 93,18,348
Repairs and Maintenance
a. Plant & Machinery 26,66,868 17,44,524
b. Vehicles 5,83,324 5,01,453
c. Building 16,86,661 6,35,003
d. Others 2,05,90,882 94,68,272
Rent, Rates and Taxes 5,19,343 10,53,396
Insurance 9,26,516 5,72,989
Postage, Telephone and Communication 8,01,001 6,23,350
Printing and Stationery 7,84,317 13,97,905
Travelling and Conveyance 40,77,078 30,27,314
Seminars and Workshops 8,91,200 25,217
Bad & doubtful debts - 68,97,742
Remuneration to Statutory Auditors
- Audit Fee 88,500 1,03,500
- Out of pocket expenses 7,900 7,875
Internal Audit Fee 70,800 1,45,388
Professional Charges 7,32,464 2,01,484
Advertisement Expenses 4,15,470 1,77,135
Bank Charges 5,151 66,320
Premium on Investment written off 8,72,060 -
Other Expenses 36,47,016 3,63,545
5,35,60,206 3,63,30,761
SCHEDULE - 18
Prior Period Income / (Expenses)
Expenses - (36,140)
Income 3,90,327 7,55,492
3,90,327 7,19,352
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

SCHEDULES FORMING PART OF THE ACCOUNTS FOR THE YEAR ENDED 31.03.2018

SCHEDULE 19 -SIGNIFICANTACCOUNTING 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 is functioning under the
administrative control of Department of Heavy Industry.

. 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 NPO'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)

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

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

EXCISEDUTY
Liability for Excise Duty in respect of goods produced by the Institute (other than for exports) is accounted
ondispatch of goods.

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

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 Depreciationis calculated based on number of days the assetis putto use.

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

. INTERESTINCOME
Interestincluding Loans and Advances to employees is accounted on accrual basis.

. 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 Govt. Sanction basis and expenditure met
out of Plan grants is accounted on cash basis.

9.2 Grants received for salaries and other administrative overheads from Central Government are
credited to Income & Expenditure account.
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10 FOREIGN CURRENCY TRANSACTIONS
Transactions denominated in foreign currency are accounted at the exchange rate prevailing at the date
oftransaction.

11 RETIREMENTBENEFITS
Liability in respect of retirement benefits such as Gratuity and Earned Leave Encashment are determined
by actuarial valuation and provided for in the books of accounts, as per Revised Accounting Standard —

15.

SCHEDULE 20 - CONTINGENT LIABILITIES AND NOTES ONACCOUNTS

1. CONTINGENTLIABILITIES:
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.437.15 lakhs (Previous Year Rs 1126.24
lakhs)

no

w

CAPITALCOMMITMENTS:

The institute is executing various plan projects continued from XII Plan approved by Government of
India and planning commission which involves capital expenditure and plan projects sanctioned
under the Scheme Enhancement of Global Competitiveness of Indian Capital Goods Sector by
Department of Heavy Industries. The Plan expenditure is accounted on as per the government
system of accounting.

FIXEDASSETS

During the year 2009-10 land measuring 3450.91 Sq meters was acquired by Bangalore 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 after deducting 10% TDS (Rs. 1.089 crs during the year 2015-16), net amount
of Rs. 9.80 crs were receivable including interest thereon and CMT]I has received Rs. 12.51 crores
including interest during 2017-18.

4. CAPITALWORKINPROGRESS

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
asses and also the direct expense related to their acquisition.

5. CURRENTASSETS, LOANSANDADVANCES

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 atleast 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.

d. The advances includes deposit of Rs.48.57 crores paid to CPWD for execution of civil works for
various plan projects.

6. INCOME & EXPENDITUREACCOUNT

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
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7. Subscriptions are accounted on cash basis.

8. TAXATION

The institute has been recognised U/S 35(1)(ii) of the Income TaxAct, 1961, as a Scientific Research
Organization.

9.  Corresponding figures for the previous year have been regrouped/ rearranged, wherever necessary.

10. Figures are rounded to the nearest rupee

11.  Schedules 1to 20 are annexed to and form an integral part of the Balance Sheet as at 31.03.2018 and
the Expenditure Account for the year ended on that date.

Signature to the Schedules 1 to 20

As per our report of even date,
for Ranga & Co.,
Chartered Accountants
Firm Regn N0.003042S

Sd/- Sd/- Sd/- Sd/-
(RAMAK) ( PURAN KUMAR AGARWALLA)  (DR. NAGAHANUMAIAH) (K SIVAGURU PRASADA RAO)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR PARTNER
M.No. 028115

Place: Bengaluru
Date: 26-10-2018
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T faaRoT & HHY Uaei Jeidh & AII—AT, Yaee & §IRT SFTT Y olRgldh ST Bl T AR
TG Il & SUIRT & 3 BT HeATdhT I ATASA © | BH A & (b ADBeTor & Ul qqa, i a2
TR EHR 3707 I & folY Teh MR TaT &3 & forg ot aiik 3ferd 2 |

Rip

AR I H, B9 QY Y SRl & SR TR, ST (I T 3Maedh SIS RI T&TH 6 &, HRd H Wi
S Raegidl @ 319U o Hed iR MW R Ue™ &_d &, S [AfFEveR) denfireT e &
HHAT H 31.3.2018 3R FHIG 99 & o7 311 3R FY W & Al H 311 3 Afdd 3 e 2 |
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&9 311 RUIE &=l &
331 RUTE # o U= 31k 3 3R &3 @i & 37 2, 9 Wi & Y] & 379U 2 |
AR IR 4, R & §RT @I &1 TR [REds @1 T8 &, VAT [REID] & 59N IIE0 H Jhe I ¢ |

IR TGTHR
Y ToiThRUT T 003042 S

8/-
% RETs wE 9
RIGE

AT T 028115
e 26.10.2018

I : I Tel®
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31.032018 & SR g WA QIR wwE &)
EEEY! H’ﬁ'ﬁiﬁ' 31.03.2018 ds» 31.03.2017 d»
$iuee w3 3R Sagiar
AT $5 1 2,61,21,22,056 2,28,78,51,323
3RE B5 - TATHCIHI-THEBIUR 2 1,33,60,707 4,36,54,658
3T B3 - ACeRTed o 3 95,337 34,636
3RE ®s - THNHTATS 4 1,97,09,292 -

c B - THUHSISIHT 5 22,50,000 -
3T $g 6 13,00,53,992 1,92,20,562
AISIET SAGIRAT 3R graure 7 37,21,78,057 35,81,87,509
oo 3,14,97,69,441 2,70,89,48,688

e
TS UTTAT-Hehel sellh 8 2,43,37,80,402 2,27,03,03,899
A IRd Hedard 1,01,63,40,300 90,40,66,350
Pl 1,41,74,40,102 1,36,62,37,549
Golt B garfd & 9 19,38,76,443 18,96,48,701
IGEE 10 19,10,00,000 6,43,55,330
JIATT U, #oT 3R 31 11 1,34,74,52,896 1,08,87,07,108
Dl 3,14,97,69,441 2,70,89,48,688
ATCAQUT oI@ihel AN 19
Trdl & T 3ehfEAs ¢IdT Ta Ay 20
Fd WM TS HUaA,
HH ToilhiuT TEIT 0030420
®/- ®/- 5
(TAT.h) (@7 AR 3pdrel) (3T AWEHT) (% Rraeqe yag @)
afis a@r e THU Us HIU3T GG qréaT
, UH dAaX 028115
TTA: 33@5
feAT®: 26-10-2018
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31.03.2018 T AT a9 & forw 3my 31w ¥ <r@r

RURETR )
fraoT B GG 2017-18 2016-17

&. 3T
foshr 3k Famst @ 3 12 31,60,92,402 9,98,65,997
HRT AR ¥ 37IaE 15,65,00,000 10,00,00,000
3T =aTeT 13 3,21,86,136 1,31,06,090
3T I 14 36,98,636 39,31,950
P garfa # Ted/HaAr 15 2,87,61,000 5,89,37,000
el () 53,72,38,174 27,58,41,037
g. g
¥R 3R gaf & wud 11,24,66,896 4,18,15,696
TATYAT T 16 32,16,99,719 19,34,29,318
3 yrEfaE eI 17 5,35,60,206 3,63,30,761
Hedard 8 11,22,73,950 10,45,81,924
Fd (W) 60,00,00,771 37,61,57,699
I (F-T) Iy & fow 3 F 3Re =TT (6,27,62,597) (10,03,16,662)
Sg/aerd): g 3afd 39 / (239) 18 3,90,327 7,19,352
. G B85 #H gedidRd AW iy ("rer/31faLm) (6,23,72,270) (9,95,97,310)
HAECAYUT oI@Idhel ATfaam 19
HIHEAD ST 3R 3R o@r W dieH 20

%/- ®/-

(THAT.h) (QROT PAR 3IaTel)
afty orEr 3y THU TS HT3
YT ST
feeiep: 26-10-2018

/-

(ST, AT FHZAT)
IGHIC
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B UoliehoT &AT 003042TH
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UTéa

TH daRX 028115




ay 2017-18 T FATH a¥ & Aiorar & forw orfdar 3 egararer orar

R Tut )
fara<or THASITHR TATHSH Dol

&.Hs BT Ed

URTAS dh Aw iy 4,36,54,657
UTE 37earel &l Iratelr 20,95,00,000 11,44,00,000 32,39,00,000
Tdl/THRET hise W Ao I 1,40,70,280
Tl 3R TwEr whiee 8,35,04,213
T () 20,95,00,000 11,44,00,000 46,51,29,150
. %3 BT FIUAT

35 & gy Tedr 3,04,71,843 - 3,04,71,843
it & forw Afaa 9,80,59,858 9,80,59,858
Q1T giaagdr - - 41,18,682
T Yeb 7,36,742 - 7,36,742
aafy saAr 31,83,81,318
T (T) 3,12,08,585 9,80,59,858 45,17,68,443
IUYH AV TR (F-7) 17,82,91,415 1,63,40,142 19,46,31,557
gAY d A9 Tfy 1,33,60,707
CIES
TEEITh TR v faera glaar
TATHEET Jar AT g heg

A A aE & FFER FAN RO
B UoiIepIoT HEAT 0030420H
e/ &/ )
(T3AT.H) (QOT PAR 3Traren) (3N ATEFHZAN) (& Rraee garg @)
af¥y or@r e THT U HU facers qréaT
, UH dAaX 028115
FQTIS-_-T: 33@5
feATeh: 26-10-2018
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ay 2017-18 1 FATH dU & ferw Iisrar wifd 3R garara or@n

(Tfr Tgat #H)
frazor THANNUATS | Tguas P
®. %S & Eid
eIl & URIHD AW - ]
HeJard & Arerr -Srass 1,97,10,000 1,97,10,000
P ST -Sh3th - - -
T - 22,50,000 22,50,000
T () 1,97,10,000 22,50,000 2,19,60,000
. %S B HIUAT
d & @Y vad
IYfciear 3R It gfdaganit & for 73
gRaufaat & 3ifdagor
e seegamsdr - -
3T Yo 708 - 708
arafd S - -
3 (T@) 708 - 708
3G AV TR (F-) 1,97,09,292 22,50,000 2,19,59,292
CCER
TANGTATS UfASa ATTloll UATITRMAT3N T 3T
TATFEERAT e RfaaATor e 3R e HeT
AT B aE & IFIAR AR KA
®d TSAIhIoT HEAT 003042TH
e/ e/ . B e/-
(T3AT.h) (QOT $AR 3Iqarer) (3N ATEFHT) (& Rraes garg @)
afis a@r e THU Us HIU3T IGENCY qréaT
, UH dAaX 028115
TAT: ST

f&eTh: 26-10-2018




gy 2017-18 % T Aee e of TR WA AR IETAT= o @n

@ fr Fu=t &)
ferazor T3S AuHaTAT Dol
F. s T Eid
Helad & URIAS AW - 34,636 34,636
URTHG Trafry ST - 58,31,535 58,31,535
a§ & RIS U 3aTe/ANTET 36,34,000 - 36,34,000
TRET WX 3fod st 4,93,300 - 4,93,300
HTFAIAE FaRe TS 26,93,321 - 26,93,321
Pel (D) 68,20,621 58,66,171 1,26,86,792
. %S B ATl
TSt 3,74,060 1,48,500 5,22,560
g ¥ Gafd wEaaT 3R suHeT 42,03,574 2,30,690 44,34,264
g fear 1,02,166 - 1,02,166
HAUATH - 49,27,159 49,27,159
fafay 3R R RASr 1,28,542 18,350 1,46,892
Rl olTaTd 12,20,378 1,184 12,21,562
JA&ToT, TFFUeR 3R ufrgyor 32,700 3,30,942 3,63,642
afSe g caew 6,63,864 2,09,346 8,73,210
T (@) 67,25,284 58,66,171 1,25,91,455
YYD AV A (F-9) 95,337 - 95,337
ST & g & IFER FART RUIE
HH ToilhiuT TEIT 0030420
/- /- /- ®/-
(TET.3h) ([ROT AR 3parel) (31 AWTegazdn) (& R yarg @)
afiis o@r e THU U3 Husn IGERIED qreaT
, UH R 028115
TTA: 33@5
fe=Tep: 26-10-2018
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31.03.2018 N HATT I & AT «aR &1 RFar o= Iggf=ai &1 awr

(TfRr Tt &)

feraor

31.03.2018 d<h

31.03.2017 d<p

3T -1

AT 63

Tl &Y LTIT H AV A

SS: hfica &z & feom & Fere
Sh/eerd):

I IR O Wid ¥ TYEARA QW i

-2
. el 1 URfAs A
9. %3 & Gy Afafias:

uﬁam
ii. TorEY 3R Tord! e W &1
el (P+9)

1. wgE & U
i. HATA
el (H)
q¥ & 3a # AW A

e -3

HAECAYUT B3 SITAINTS - AcoRTodd AH
. 37egaleT I URTAS AW

w. %5 & @y HAR®:

i ATeAEr3TS IR At sl
iii. SITST U THSY yrfaar
Dol (h+Y)

. hey & SR
i, AT
o (4
a¥y & Id # AW Y

g -4
ATcAYUT B3 - THATNTATS MOPML
&. 3ar 1 RS AV
T %3 & Ay fafis:

i. 37T
Tl (FH+)

2,28,78,51,323

2,11,12,14,559

38,66,43,003 27,62,34,074
(6,23,72,270) (9,95,97,310)
2,61,21,22,056 2,28,78,51,323
4,36,54,657 12,78,48,968
32,39,00,000 21,07,00,000
9,75,74,493 55,41,219
46,51,29,150 34,40,90,187
45,17,68,443 30,04,35,529
45,17,68,443 30,04,35,529
1,33,60,707 4,36,54,658
34,636 13,294
36,34,000 2,43,66,000
26,93,321 45,00,000
63,24,835 1,22,27,637
1,26,86,792 4,11,06,931
1,25,91,455 4,10,72,295
1,25,91,455 4,10,72,295
95,337 34,636
1,97,10,000 -
1,97,10,000 -
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31.03.2018 1 HATH a¥ & v <@ &1 EdT el Igq=raA &1 or@n

(@fr zut #)
frazor 31.03.2018 TP 31.03.2017 dh
AT -4 SN,
. HH dr SuAfAar
i. AT - -
i, g qeH 708
e (M) 708 -
ay & 3id # Ay A 1,97,09,292 -
AT -5
ATcAYUT HS -THUASISIET
. 3gale B URIHD AW - -
T. % & wY HARk®:
i.37JeTeT 22,50,000 -
Pl (H+7) 22,50,000 -
.63 B SuATAAT
i. FTYA - -
ii. ¥ Yeh -
Dol (9T) i )
q¥ & 3a # Aw Ul 22,50,000 -
I - 6
I B3
1. gufy @ 38,43,439 38,43,439
2. Aol ANTETH Farferga Py 12,08,086 17,32,917
3. AUAINRHTS 3T 10,89,41,261 -
4. o= 3R GfAH 1 e fasmer Sruad 1,20,39,506 96,22,506
5. 3ald - U HFHUT Ud fIhra ufdse-3msiEs 9,88,000 9,88,000
6. 3ICIT - TSH TS IHJHYUT AS-TATHIRE! 30,33,700 30,33,700
, 13,00,53,992 1,92,20,562
AlSleT STt 3R urayre
1. AISET SaAarfar
&. fafay daer
®. AT & forw 2,62,64,094 51,00,441
.31 34,46,324 32,52,498
2,97,10,418 83,52,939
Q. yrafora a3t & e g 3 9,30,59,854 19,17,23,185
. dfae EuaTe 5,80,109 6,03,168
T, 37T Ty 7,21,34,521 1,84,29,604
1. grareTe
st / Qe aRwufEt e aaae 33,82,000 33,82,000
Iegd & AT grauE 9,99,50,633 6,81,57,839
3ToTd 3TTRIU FAPSIPIOT &b ToT grar 7,33,60,523 6,75,38,774
17,66,93,156 13,90,78,613
37,21,78,057 35,81,87,509
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heara fafaatorerdr gl fad
31.03.2018 HATE d¥ & T Joied U

ol TTA
: gufaal o1 faavor ad - Uerey ol AT
& A aqr e & gARSE | 31.03.2018
01.04.2017 as
) 3{@[:
. AR 3T HATer 9,71,720 - 9,71,720
.1 | FTATIY, HIRILATA, FeAT0T HI: . - .
&. 3419 ST HATAT 1.63 | 31,89,34,531 1,68,24,583 33,57,59,114
g, faema iR otfardr  sreerer fasmer | 1.63 4,53,394 - 4,53,394
2 | foga ufase : . ] i
®. 3AT IS FHATAT 3.34 2,53,74,566 10,46,742 2,64,21,308
3 | 3ma™d A FATET - - -
&. 31T eIeT P EIGE] 1.63 52,66,481 - 52,66,481
4 PR 3R FAdTH: - - -
P, ST EEICE] 475 | 57,36,16,126 12,16,15,860 69,52,31,986
g. fretre 3R e g fasmer | 4075 2,86,428 - 2,86,428
77, HITHTHIMET CSSRERT e 4.75 13,84,015 - 13,84,015
. JUAS L HEIdr 4.75 1,13,30,349 - 1,13,30,349
3. $31 VU3 -Herdr 4.75 1,10,14,455 - 1,10,14,455
BRE kR k| 4.75 67,93,195 - 67,93,195
T MU 4.75 4,18,98,174 - 4,18,98,174
5 | 3UPIOR: - - -
. 3N e HATAT 5.16 | 1,15,98,41,886 2,17,57,697 1,18,15,99,582
g. faerrer AR gty 3regere fsmr | 5.6 35,06,517 - 35,06,517
M. 3ae JaTa 5.16 25,80,502 - 25,80,502
Er,zguﬂ-éﬁ'd’r.ma'r 5.16 23,79,853 - 23,79,853
. IMETA-UASYY 5.16 83,03,061 - 83,03,061
B. a;tq@T giFeay 16.21 7,11,53,401 45,790 7,11,99,191
6 | AR Ta RraaR - - -
®. 3097 e FHAEE 6.33 1,20,61,067 12,25,507 1,32,86,574
w. faea 3R iafehr  srgere fasmer | 633 1,17,234 - 1,17,234
P R IGIECOR LG 6.33 9,48,521 - 9,48,521
. 3 TA-JuASIUY 6.33 14,235 - 14,235

60




&1 TeEdr It =

@y FuAt F)
Hedgra A Tl A

da® af ¥ far | Aue= L GER il
01.04.2017 ARG | 31.3.2018 31.03.2018 31.03.2017
- - - 9,71,720 9,71,720
2,61,81,334 53,49,088 3,15,30,422 30,42,28,692 29,27,53,197
2,61,467 7,390 2,68,857 1,84,537 1,91,927
99,99,900 8,60,849 1,08,60,750 1,55,60,558 1,53,74,666
35,36,001 85,844 36,21,844 16,44,637 17,30,480
33,77,18,480 3,03,65,898 36,80,84,378 32,71,47,608 23,58,97,646
2,86,373 - 2,86,373 55 55
13,83,960 - 13,83,960 55 55
1,13,302,294 - 1,13,30,294 55 55
1,10,14,400 - 1,10,14,400 55 55
67,93,140 - 67,93,140 55 55
2,89,69,860 19,90,163 3,09,60,023 1,09,38,151 1,29,28,314
39,57,13,479 6,05,04,393 45,62,17,872 72,53,81,711 76,41,28,407
35,06,462 - 35,06,462 55 55
16,64,766 1,33,154 17,97,920 7,82,582 9,15,736
23,79,798 - 23,79,798 55 55
83,03,006 - 83,03,006 55 55
3,77,99,239 1,15,39,965 4,93,39,204 2,18,59,987 3,33,54,162
47,55,286 8,19,113 55,74,399 77,12,175 73,05,781
1,17,233 - 1,17,233 1 1
9,18,933 - 9,18,933 29,588 29,588
10,042 901 10,943 3,292 4,193
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FErT RSO e

31.03.2018 HATE d¥ & T Joied U

Pl A
T H@ofrat &1 frawor ad R ?]:“g e/ el IAT
. % JAT Hed fere ATAST 31.03.2018
01.04.2017 ag
7 | DI - - -
&. 3T e HATT 9.50 14,56,157 9,60,326 24,16,483
. 3Tafe gara 9.50 - - .
8 | 99,49 - - -
&. 3UNT 37l HATAT 9.13 6,99,087 - 6,99,087
g. 3de ga9rad 9.13 8,693 - 8,693
9 | fepare: - - -
&. 39T el HATed 10.00 45,57,773 - 45,57,773
w. fasrer 3R Wi srgerer fasmer | 10.00 48,29.471 - 48,29.471
1. ITaRE dETa 10.00 96,922 - 96,922
7. dTETET g e 10.00 84,710 - 84,710
S AT A 10.00 3,41,375 - 3,41,375
aTel, a§ 2,27,03,03,898 16,34,76,504 - 2,43,37,80,402
oeT 9§ 2,13,94,87,283 13,08,16,615 - 2,27,03,03,898
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HEATA AT

&1 TeEdr It =

CURIE e )
Aederd TRy Tl TR
de ay¥ & foro e L d® GE

01.04.2017 AT | 31.3.2018 31.03.2018 31.03.2017
12,19,868 2,04,052 14,23,920 9,92,563 2,36,289
6,99,032 - 6,99,032 55 55
8,692 - 8,692 1 1
41,44,579 4,13,138 45,57,718 55 4,13,194
48,29,416 - 48,29,416 55 55
95,229 - 95,229 1,693 1,693
84,709 - 84,709 1 1
3,41,374 - 3,41,374 1 1
90,40,66,350 11,22,73,950 - 1,01,63,40,300 1,41,74,40,102 1,36,62,37,549
79,94,84,426 10,45,81,924 - 90,40,66,350 1,36,62,37,549 1,34,00,02,858
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31.03.2018 Y HATH a¥ & T AN &7 FeFwr Tt Irqqf=rai &1 own

@Ry a3t #)
freaor 31.03.2018 % | 31.03.2017 dH
-9
yarfa & q&T F
HTEUT T R GRS
FrAlae Uiégel T eafenm AspRud e - g 44,42,990 30,72,604
SIS T Alesd P [Ah-3TSINETS 11,30,636 11,30,636
g 33 el - Svadt & forr Stoad e gfafda @i & fara 27,65,817 2,81,476
ARAI-Ptntl ATUA & foIT Elctrd &7 [JPMT - Torw@3mdr 45,38,381 45,30,084
PIFCeIFd HCRIS UTCH & 3T Dpstn &X ety fafaaor- Srwae 2,07,358 2,07,358
I P SHU -1621013501 BT FHAYT 3R FIdwar 7,02,556 2,65,682
ool 1,37,87,738 94,87,841
AT IRISATE:
AT oA 7,32,25,543 6,06,34,088
THAANTATA-THTASIEET 708 )
TATHSH-THEEITH 10,68,62,453 11,95,26,772
19,38,76,443 18,96,48,701
SR 10
foraer
1. EI'I':-}F
. 9.33% IDFC I3 - 28.03.2026 5,00,00,000 5,00,00,000
. 8.15% GOI 24-11-2026 1,50,00,000 -
3T, 8.20% Gol 24-09-2025 2,00,00,000 -
H. 8.30% BTSN aigd 07-12-2023 3,00,00,000 -
. 8.40% Gol 28-07-2024 1,00,00,000 -
. 9.15% Gol 14-11-2024 5,00,00,000 -
2.3
. vadieng, 01 T 6 T SN 1,60,00,000 1,43,55,330
19,10,00,000 6,43,55,330
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31.03.2018 Y HATH a¥ & T AN &7 FeFwr Tt Irqqf=rai &1 own

(@fyr oIt &)
fraRor 31.03.2018 TF | 31.03.2017 A%
I - 11
®. IdATT FUTaAT
AT
&. TR 3R ol 3,00,81,554 1,02,76,645
q. tea 3t aifee 36,84,696 36,84,695
. yarfa & 11,73,13,000 8,85,52,000
15,10,79,250 10,25,13,340
ICIER R-G AR
A O PHA Bg FAeld & [oT Ihrm 36,95,680 84,11,649
3T HOT 7,80,94,683 4,88,57,170
8,17,90,363 5,72,68,819
afeay ¢aer & folw & yraard 2,01,15,833 1,87,04,287
6,16,74,530 3,85,64,532
g 3R ¥ Aw
F. e # T 1,14,877 1,66,068
. 3qqfad dai & ay Aw iy
R =T @rar
| ¥ 3 et odieEdy aTs e 2,07,663 16,63,321
ii. W m 37_5 _qt\)w QT 1,72,92,485 1,99,10,766
iii. @FH IR AR 3Ee 3,18,253 1,56,654
iv. deer ¥ e S 39,77,625 47,81,266
v. WA St @re & - ueis 8,95,00,000 22,52,06,776
vi. GrafY FAT @ral & - JES 9,25,00,000
IroTdT @rdT
| AR ¥eT &6 - IATaqR mEr 1,33,60,707 4,36,54,657
i, Gt ST @rat i 31,83,81,318 3,89,03,190
UCTeld o @Il
i, TS T @TT 95,337 34,636
i. grafy S&T @rdar # - 66,89,522
TANNTATA-THUAS ST @
i. HIE3MS aTe WrdT 19,59,292 -
i. grafy o @rar J-Ad3rs 2,00,00,000 -
7. %fee & fow anfeia afdr 4,37,14,843 11,26,24,000
(B+T+7T) 60,14,22,399 45,37,90,855
T () 81,41,76,179 59,48,68,727
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31.03.2018 Y HATH a¥ & T AN &7 FeFwr Tt Irqqf=rai &1 own

@R Tuat &)
faraoT 31.03.2018 d&h 31.03.2017 d&
g, %or AR 30
. 0T
Rt @ wmor 2,59,110 3,56,863
. HIA IR AR #A agell 9T 3= TR
IQT gEG AT Hed # UTH o arell Ty
i. FEUT Wd WX (IISTT 3TI) 49,11,96,170 47,47,31,156
i. s @< 5,30,224 14,36,938
iii. 3Mqfepdr3tt & forw 3ifda 22,66,959 23,44,350
P ITIA & T graar (90,710) (90,710)
iv. Rt & urfa=ar 2,24,26,216 71,17,169
v. ST 3R 3= urfan 74,64,604 79,42,615
Pl (T)(h+Y) 52,40,52,572 49,38,38,381
1. MfFTa ¥ fof@a &g 52,77,940 -
. TS Aretelr R srare
&. Tl T o 26,93,321 -
q. TgUASISIAY 12,52,884 -
el "(P+H) 39,46,205 -
Pl (H+T+IT+) 1,34,74,52,896 1,08,87,07,108
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31.03.2018 & FATH I & forw @rar &1 feear ol gqf=an

RUREEIR:)
frazor qaE ay qaE a§
31.03.2018 & oIT|31.03.2017 & forT
-12
by 3T gar3ii @ 3ma
foehr & 3
&. uRepd AT 25,60,70,353 5,04,38,813
BH: TFASS &M I fohar - 5,66,375
25,60,70,353 4,98,72,438
g. Tha
- 25,448
Jqarstt ¥ 3™
&. HH, 3 JHEROT 3R Far Yeb 5,06,38,181 4,32,55,309
. aHT S G 93,83,869 67,12,802
6,00,22,050 4,99,68,111
31,60,92,402 9,98,65,997
e - 13
RS G
dot & Ty FEfy FH W) 1,11,37,404 73,24,573
T At & AdT W 2,10,48,732 57,81,517
3,21,86,136 1,31,06,090
-14
kI
Py gIfaa 36,98,636 39,31,950
36,98,636 39,31,950
-15
yarfa & & & ged/(@sh)
yarfa & w1 &1 AU 11,73,13,000 8,85,52,000
HH: W H P BN IREH 8,85,52,000 2,96,15,000
2,87,61,000 5,89,37,000
SR - 16
TATUAT eI
ddd 3R &edmor 23,68,55,465 15,14,68,135
o 3R ST 8,46,235 10,12,884
U URAST3i & fow Ada s i Hrag 58,25,320 16,18,135
wiasy @Af & 3= 1,88,74,868 1,75,87,289
HIURT FMAGIT W I
- I=gd 4,41,61,300 1,14,58,068
- 3TAPTA RSP 1,51,36,530 1,02,84,807
32,16,99,719 19,34,29,318
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31.03.2018 & FATH I & forw @rar &1 feear ol gqf=an

@ fr Tt #H)
fereoT HATH aﬁ AT g
31.03.2018 & forTw 31.03.2017 ¥ faTw
s - 17
=g gemafas <
retelr 3T arer 1,41,93,655 93,18,348
IFAT 3R W@
&. FRETET AR 7R 26,66,868 17,44,524
q. ared 5,83,324 5,01,453
. T 16,86,661 6,35,003
. 31T 2,05,90,882 94,68,272
foRraT, ¥ 3R aX 5,19,343 10,53,396
Gl 9,26,516 5,72,989
3, Tl 3R AR 8,01,001 6,23,350
HAGUT AT oG ATHA 7,84,317 13,97,905
T 3R ared 40,77,078 30,27,314
afFar 3R FRIraT 8,91,200 25,217
W 3R @fery For - 68,97,742
FIfAfAe ofEr gdiefdi &l aiRSfA®
-37if$e Yo 88,500 1,03,500
o9 ¥ R v wwr 7,900 7,875
HiaRe 3Hifse Yo 70,800 1,45,388
QAR Yoth 7,32,464 2,01,484
ICRICGRE D] 4,15,470 1,77,135
dh Yoeh 5,151 66,320
Mfaga w fofaa @ 8,72,060 -
I I 36,47,016 3,63,545
5,35,60,206 3,63,30,761
HTHE - 18
9@ Ay 3 / (23)
g - (36,140)
K Ip] 3,90,327 7,55,492
3,90,327 7,19,352
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S faFEeERT denffer S, ST
Td a9 31 A 2018 & ol @Al &1 fFr a1 Sregfer

T2t 19 = AEYUl oidid
GUEEECERIGE
Hesrd fafmiorer drenfieT |emd, de® (Huacieng) fafmior et @ &= # e Tira S aar iR fdem wwere 8, S

I 1962 # 3T T a7 o | T' Fefcd AR UoavoT JIRAEH 1960 & T&d Udh AN & $U #, a9 1962 H Uofiga
T T BT B | I8 eI W SENT {9 & Jemafaes =07 & i S1eivd 2 |

1.

10

11

o faaRol P IR HRA BT SMER:

i f4eRoT o= f4eRvl BT BIedHR oRITHT B FUSIT IR TR AR URTBINS @l S & FFAR TIR by U ¢ |
T & forv meviuans gy fou v feen A9 iR oRar a9t B geIaNy & for sroerar a7 © o 9 faxi faaxon &1
TR TeT B0 W AR fHY Y B | ot HEAvIRISY) & g7 FEiRa ureu & SraR faxii fdaver duR faw o g |

SEIEGIER]

R AR (7RI Golt ) Gl BI AR BT o (BTl ST & | TRl H BRI Pl SIFATT AR $H Jed a1 T s |
fafer a7eR

HEIT 3 Y ¥ 31T & S7afd & Hiawer Foil o fory gamar o1 1R 100% T HTaer= ST & |

IS Yob

eI (Frafd @I BIeadR) & §RT ScTad AT & e ¥ SIS Yob B ofY ST ATl & JT IR fHar SIam & |

3rael Hufr:

3rereT HUfy, W] 9TST & AR 37519 B DI DI BT AT &, T AR PR R HeTT 3R JedeT 2, 37514 | Fafdd & |
LEEIR

6.1 FCIBT, URT & Sia 3R I71a e Jeou [afdd FfRd -1 & IR, Tdhe Y@ wbfed IR Y& &l Sl & |
6.2 JoIETd, WURT &1 SUART fhy ST aTet {1 @l =T & SR U= 0T & A1 2 |

fae & forg eraie

faaot, faa Rew, g ik R g &1 oo FeiRa 2 | &) srafdy aRarem fam & ey o, e o, rgafdd oaf &
TR TBATT SITAT & T TR0 IR 8 R iR a=ar 2

TSl 3
HHART B fo17 1A 3R FeoT Afed et UM MR UR oAifhd © |

TSR | U
9.1 B ARPR H UK IS AT, IR & SYANT W AT BN & (ol IRTETH & $Y H <@l ST & | Irar 17
SIRTT RPN AR TR R RgTfhe & AR AT ST DI IRT BRI H I, Thal AR UR @i & |

9.2 B WRHR H U 3R AR AT T, 3779 MR T @il § A 81yl 2 |
fareh g1 oA
fel gaT 3 oI e fEATH BT, ofFed &1 AR TR =i [ & W oikaifed 2 |

GEUREINASIS
JAGRT ™ S § UG 3IR U TAhaIDRU & Hew H I, dHifdhd Joaied & g1 FEiRa fdar S € siiR
HNTAT oIRAT A —15 & TR WA Bl Yhi & fofg TaT fohar Srar 2 |

STRLAT 20 — WA TR JMMHRAD TG SR e

1.

B RAD TIATY
F. ARRIH & RIATE T Bl ol & B H Wigd e [T 11 T Ty (fUset 99 = Tug)
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10.
1.

W, IR &1 3R H §& & §RT Wl 7T F0T UF . 437.35 o (Usel ¥ 11.26.24 g HUY)

it wfceegare:
I Goll &g ¥ A, TR TRGR AR AT AN & §IRT STAICT T AT & dad [Af= AT TRATSTI31 Bl
foranfead o= YeT ¥ | AT 3, T B IRBRT YUl & SR odifohd ¢ |

2009—10 IY & SR 3450.91 T HIeR BT Y AR HET Vol FFRTH(dUHIRHTS) §RT AU & 1T o1 | ©. 8,862/ —
BT R BT 37 AT AT B ol ANT & I 200910 H YA A FA ST TAT | 10% SIETA (@ 2015—16 & SR
B BT Y MR 1.089 PRI TUY) BT Bl R S 18, I [T . 9.80 BIS DU AT Aled U By 7Y of 3iR
JTHSIRMS BT 2017—18 B SR TS Aled 12.51 BRIS o9 AT 2 |

T W = B
AT H G B RIS IR TS el FURRI & B 8, offde foldeT 1T T URIeTor / RITAT AT ATe] 1 H1d 1T & |
TR ¥ e T H areret Hufral @ arAd iR S AR W W yet wd e B 7 |

. JEE DI 7Y H, AISET WU, 301 3R A o= uF ¥ USRId BH U HH qel R S aRIaR, FTIR & AHEI DRI H
I TR U T & |

@, fafaer <aRt &1 A9 IR gfte & Srefiv 2 |

1. 3T 3R STHT SRYRIETT € SR S8 37T /I Il € | SHaTRl & fofg 7epri & i & fory s griéra & |

7. 10 # AT S! o1 5. 48.57 FRIS &1 1A Rafdal wri @l fafi=1 Jre o srffad & & fog fear w2 |
3 SR =T T

eI HURT IR eI, Usel a8 & U ¥, HIM & §RT AR &1 IR UdHa—@T TR WR UM (a1 1 8 | 3/ &d
HufTal &7 Ahel i SR TR 219 81 38T &, AR FURT & AR UR e |

TSR TG & MR TR S S B |

PN

AT & IR AT 1961, I/ T 35(1) (i) & 1N JeH ST=HeT™ & $U H vgar ol T 2 |
fsel 9 & forg J e wTat ¥ 3rawae &, g aRerd / JAariied Py T R |

del Bl Fpead vual # forar T g |

1 9 20 AT BT e far a7 & iR 9 31.03.2018 T W9 a¥ # o U= & foly &g @I &1 Ud Mo
e |

ITIE 1 ¥ 20 TP B forg TR

HST N aE & FFEAR AN KA
Pd WM TS HYA,
Hd USITUT TEAT 0030420H
&/- %/- . /-

(FT.35) (ROT AR 39qarel) (. dAvegazan) (& R gae @)
afits or@r 3rferd THU Us HU3r IGERIET el

. TH FaX 028115
TUT: dTe[e
fe=iep: 26-10-2018
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