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What CMTI would offer ?

CMTl is an Autonomous R&D Institute under the Ministry of Heavy Industries, Government of
India. CMTI has evolved as a Centre of Excellence for Machine Tool and manufacturing
process development; developed special purpose machines for various needs and
significantly assisted MSMEs by providing high value added services. The in-House
capabilities cover the entire product development cycle viz., ideation, design, manufacturing,
testing of pilot plants, and system integration in related areas. CMTI undertakes research,
develop process technologies and machines, trains manpower and deploys the solutions to
industrial applications.

The domains include Ultra-Precision Machine Tools, Micro Nano Manufacturing, Special
Purpose Machines and Equipment, Sensors and Machine Controls, Textile Machineries,
Smart Manufacturing and Industry 4.0 enabled technologies, Additive and other Special
Manufacturing Processes, Precision Metrology, Aircraft LRUs including test rigs development
& qualifications, Skilling and Re-skilling systems, Technology Transfer and Incubation.

Around 54 technologies developed over the years have been identified which are ready for
commercialisation. CMTI also offers practice based learning, training, finishing school,
internships, student projects and technical services such as design and manufacturing
consultancy, technology incubation.

Technology transfer/supply of the technology would include Technology Licensing,
Handholding till the licensee organisation commercialise the technology in the market, start-
ups incubation and customization.

MADE IN INDIA




ANNUAL REPORT
2020 - 2021

I7///1}

Central Manufacturing Technology Institute
Tumkur Road, Bengaluru - 560 022, India







CONTENTS

(BT =Tor o] g R 3Y=T o Yo T o AP UTRROPPPPP 5
Members of Governing Council Of CMTL.........uuiiiiiiiiiiiee e 6
Members Of RAB Of CIMIT ..c...iiiiiiiiie ettt 8
CMTIINAIA"S Pride .ottt 9
CMTI ENGEAVOULS ...ttt nnee e 11
CMIT PEIfOIMANCE ettt ettt st e e s e s sane e e eaneees 12
Patents /Copyrights /RESEAICh Papers......c..cccveiiuieiiieeeiee ettt 13
Y= T ol T 2T o =Y PR 14
Products and Technologies Developed ........cccueeieeeeeeiee e 17
Major Projects DEIIVEIEd ....ceveeiiiiiiiiieeeciieeeeeeeee et e e e e e e e aeaees 19
L] o Yo = Lok fl SV o) 20
Ongoing Sponsored R&D Projects ......cuueeeiieiiiiiiee e ceriie e e ssivvee e e e e saaeee e e 21
ONGOINEG PIaN PrOJECES ..uvveiiieiiiiiii ettt sttt ettt e e st e e e s s e e e s e ssaeees 23
MoU and Collaborations.........c.ueeeiiiiiiiiieeee e 25
Value Added Laboratory SEIVICES .......uuuiiiiiiiieeeie e 26
NeW Facilities Created .......cocvi i 28
HR ACEVITIES ..eviiiiiiiiiiiiiicii e 29
Business Promotion ACHIVITIES.......oov i 31
Official Language Related ACEIVIEIES .....uvviiviiiiiiiiei e 33
Other EVENTS ..ottt st e s b e e e eannee s 34
Audited Statements 0f ACCOUNTS .....cccueiiiiiiiiiiiieiec e 39
Annual AccouNts STAtEMENTS ....cocveiiiiiiiieiieeee e 41
USErS Of CIMITI SEIVICES ..uvveerieiieeeieeetee ettt 52
SEATf POSITION .ot e e e 53
CMTIIMEMDETS ..ttt s e s e e e nnee s 54



Achieving Manufacturing Technology Excellence through S&T driven
solutions to 4P (Product-Process-People-Production) challenges of
Industry

e Enhanced focus towards established credentials to bring back
repeated customers: Certification & Financial Stability
e  Better services to MSMEs and institutions — effective utilization of
facilities
e  Product - Process innovation: Bringing knowledge creators and
wealth creators together
—  Transformation from Service oriented institute to Technology
origination Institute
— High end technologies to remain relevant among peers
(New to India/New to world)
— Machines and process interventions to home-grown
industrial clusters: high societal impact
—  Entrepreneurship promotion: Training, incubation to ensure
long time sustainability in India.

e  Academy of Advanced Manufacturing Technology
— Recognized research center — Offering MS by research and
PhD degree programs
—  Providing platform for professional growth of internal
manpower: Minimum of 50% Scientists PhD by 2025
—  Establishing Open Innovation platforms

e Emphasized efforts towards Knowledge Generation, IPR
Protection, Up-skill of HR, Knowledge dissemination, and
Technology Marketing

e To undertake Research, Technology Development, Training and
Application that
— helps Industries in achieving excellence in technology &
improving productivity
— delivering the benefit of emerging manufacturing
technologies and services that stimulate economic growth
of the country
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Directors’ Report

The Central Manufacturing Technology Institute (CMTI) is an Autonomous R&D Institute under the Ministry of Heavy
Industries (MHI), Government of India. CMTI is primarily focused on developing Science and Technology (S&T) driven
solutions to address 4P (Product — Process — People — Production) related challenges in the manufacturing sector.
Accordingly, CMTI activities have four-folds. The first is to develop emerging technologies that are new to India if not
for the world. The second is to develop specialized and customized machines, process technologies, and automation
systems. The third activity is focused on providing high value-added technical services, skilling and reskilling of industry
and academic manpower leading to the capacity building and productivity enhancement in their business. The fourth
important activity is promoting advanced technology intervention, technology licensing, incubation, entrepreneurship,
and open inclusive innovation in chosen areas of machines, processes, and allied areas. The focused domains include:
Ultra-precision machine tools, Special purpose machines, Sensors, and machine controls, Textile machinery, Smart
Manufacturing, and Industry-4.0 enabled technologies, Additive and other special manufacturing processes, Precision
Metrology, Aircrafts LRUs including test rigs development & qualifications, Skilling, and Re-skilling (experienced learning).
There are about 55 technologies that are ready for licensing to industrial use and to manufacture in multiple. CMTI also
hand holds the technology licensee and the start-ups through incubation/consultancy until the commercialization of
acquired technology.

In 2020-21, CMTI has successfully developed about 25 solutions that include machines, processes, and software, which
are new to the Indian manufacturing sector and supplied for various customers. Despite the business slowdown caused
due to Covid-19 pandemic, we filed five patents, published 29 papers, and generated revenue to the tune of Rs. 25
Crores from the sponsored R&D projects and services. In our focused journey of transforming ourselves (CMTI) from
mere service providing institute to original technology development institute, 54 technologies have been made ready
for ToT, and three technologies have been licensed to leading machine tool manufacturers and a start-up in 2020-
21. The new initiative of open innovation has been implemented at CMTI on the behest of our parent ministry MHI.
A web-based open innovation Technology platform called “DRISHTI —Design, Research, and Innovation by Harvesting
Science and Technology for Industries” has been developed. This provides a common platform for the problem owners,
solvers, experts, and supports and enables service providers in finding novel technological solutions for the benefit of
industries. While more than 3000 users are already active in this platform and few challenges have been researched
through this technology platform. In the coming years, it would become a means to establish an inclusive innovation
process in the areas of machines and manufacturing process technologies.

CMTI believes in technology development inclusively. While research, technology, training, and application deployment
are the essential stages of systematic process development, CMTI strongly emphasizes Cooperation (working side by
side in harmony) and Collaboration (working together for value addition to all stakeholders). In this journey, we have
signed several MoUs and project agreements both with industries and academic institutions. Within the institute, we
have reoriented and consolidated our activities towards pursuing outcome-based research. Significant importance
has been given to original technology development to deliver novel and cost-effective solutions in selected areas of
manufacturing science, process technologies, machines/system developments, and allied areas. In this exercise, about
80 youngsters are actively engaged in the technology development process, expecting them to emerge as potential
human resources in manufacturing and allied areas in the future. CMTI is committed to moving ahead in our journey
by harnessing science and technology know-how and manufacturing science and integrating several youngsters to
develop practical solutions to industries leading to technological self-reliance in the country.

Best Regards,

Yours Sincerely,
Dr. Nagahanumaiah
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Founder Director,
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CMTI
India’s Pride

CMTI's endeavour to build world class applied R&D institution is motivated by Atmanirbhar Bharat of
Government of India. CMTI is an R&D organization focusing its efforts mainly on developing technology intensive
products, machines, subsystems, process technologies and providing value added services for manufacturing
technology growth in the country. What and How CMTI would contribute in realizing self-reliance in selected
areas of machine and manufacturing science includes the following.

e Technological solutions from TRL 3 - TRL 8 in the areas to manufacturing of engineering metal products.

- Design and special purpose machines (SPMs) and automation systems to enhance shop floor productivity:
CMTI would design and develop almost all sorts of machines and SPMs to meet the defined manufacturing
requirements.

- Implementation of Smart Manufacturing (Industry 4.0) enabled technologies
e Converting legacy machines into smart machines.
e Converting existing CNC machine shops into smart machine shop.

¢ Intelligent machining processes (Self-learning Apps./Kits, In-situ trouble shooting digital advisory the
machining errors in situ to ensure reduction in rejection).

e Establishing full pledged Smart Factories - We could undertake this work as turn-key projects. Here CMTI
would use its own technologies developed under SMDDC (DHI sponsored CEFC as well as imported
technologies.

e Design and development of smart and intelligent machines.

¢ Indigenous design of various smart systems, hand held devices and sensors including system integration.

e Value Added technical services in various domains of manufacturing: CMTI is housed with state of the art
equipments and instruments. We would provide several laboratory services.

- Machine Tool and its aggregates: Machine (qualification) performance test, Safety, Vibration and Noise.

- Measurement and Calibration: CMTI is NABL certified lab. We would provide high-end services like laser
interferometry and calibration of masters used in metrology labs.

- Re-engineering of high-value replacement components and subsystems: Metal based additive manufacturing
(3D-Printing) services could be availed from CMTI for replacement and reconditioning of high-value components.

- Aerospace Quadlification Tests: Aerospace Lab. at CMTI undertakes qualification test including design of test
rigs. We would like to provide these services and if GoK is providing the opportunity CMTI could establish the
CFC with Indigenous developed test rigs at upcoming Aerospace park.

- Material Testing and Metallurgical tests: Various test services including the implementation of better quality
management systems and standards are available at CMTI.



- Nano-Manufacturing and Nanomaterial Characterization Services:
e Nano-manufacturing: CMTI could create a features as small as 8 nanometers over metals;

e Nanomaterial characterization: All most all the facilities for nanomaterials and surface characterization
required are installed at CMTI. We are already offering these services with 25% discounted rates to
academia and Agency like RDSO have recognized CMTI as certifying agency for their supply chains.

Skilling and Re-skilling:

- Training Programs: 55 training programs (2 - 5 days) annually for working professionals; about 25 corporate
training programs of 15 - 30 days duration.

- Active learning workshops for Engineering Students: CMTI| would develop customized programs to teach the
practical skills while they are at engineering schools. This is grossly missing in many of the engineering schools.
GOK must do something towards this, CMTI would like to extend the support in this regard.

- Finishing Schools: CMTl is planning to start 3 - 6 months finishing schools for passing-out engineering students
to make them industry employable manpower. GoK / Industrial clusters could sponsor the trainees.

- Summer Internships: CMTI has already started summer internships offering annually 100 internships of 2
months. If GoK interested to sponsor these interns and make the dedicated programs to impart active learning.

- Design of On-line self-learning courses for MSME workforce: These programs are primarily focused on self-
learning, troubleshooting advisories related to smart manufacturing.



CMTI Endeavours

The strategy to have multiple centres of excellences across - Machine Tools, Special Purpose Machines, Smart
Manufacturing, Micro and Nano Manufacturing, Additive Manufacturing and special manufacturing processes,

laboratory services has led to CMTI’s journey of transformation from a company that was doing many activities to
focused activities with pioneering leadership in applied R & D activities.

8 Centres of Excellence

Centre for Additive & Special
Manufacturing Processes
Centre for Sensor, Vision Centre for Micro & Nano
Technology & Controls Manufacturing & Metrology
Centre for Machine Tools &
Special Purpose Machines

Centre for Skill Development

Centre for Planning, Admin,
Finance & Engineering Services

Centre for Project Planning

C-PP & BD and Business Development
Centre for Smart Manufacturing,
Precision Machine Tools & Aggregates
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CMTI pioneers in cutting-edge Machines and Manufacturing Processes technologies that deliver competitive solutions
to meet India’s manufacturing needs.
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Income (lakhs) Projects & Services DHI Grant Other Income Increase/(decrease)in WIP

5903 3267 31800 3597 (X540)

—4d 4 A 4 A

Expenditure (lakhs) Stores & Spare Establishment Administrative Depreciation

35984 1772 32609 3403 31199

2018-19

2017-18

Income (Rupees in Lakhs)

2016-17

2015-16

0 1000 2000 3000 4000 5000 6000 7000

Number of Products, Machines & Technologies: 28

Number of Research Publications: 29
Number of Patents and Trademarks Filed: 03
Number of Sponsored Projects Completed: 18
Number of New Sponsored Projects Initiated: 15
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Patents/Research Papers/Copyrights
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Manufacturing

Research Papers Technology
Today

The following papers were presented by CMTI in various journals, national and international conferences.

1.

10.

11.

12.

13.

Agrawal, M., Manohar, B. M., & Kusuma, N. (2021). Cu-Cu thermo compression wafer bonding techniques for
micro-system integration. Indian Journal of Engineering & Materials Sciences, 28, 142-151.

Aggarwal, A., Chouhan, A, Patel, S., Yaday, D. K., Arvind Kumar, Vinod, A. R., Prashanth, K. G., Gurao, N. P. (2020).
Role of impinging powder particles on melt pool hydrodynamics, thermal behaviour and microstructure in laser-
assisted DED process: A particle-scale DEM — CFD — CA approach. International Journal of Heat and Mass Transfer.
158(119989), 1-19.

Aggarwal, A., Patel, S., Vinod, A. R., & Arvind Kumar (2021). An integrated Eulerian-Lagrangian-Eulerian investigation
of coaxial gas-powder flow and intensified particle-melt interaction in directed energy deposition process.
International Journal of Thermal Sciences, 166(106963).

Agrawal, M., & Harsha, S. (2020, November). Study on Triple Stack Anodic Bonding Process for MEMS Applications.
5t International Conference on Emerging Electronics (IEEE-ICEEE 2020). Indian Institute of Technology (Delhi, India).

Ampattu, M. G., Shanmugaraj, V., Shruthi, G., & Pradyumna, J. (2020). Study of Thermal Behaviour of Machine Tool
Using Ansys. Manufacturing Technology Today, 19(9), 34-39.

Ankit, K., Aravinda, L. S., Murugan, A., Sharath Kumar, N., Mamilla, R. S., Nagahanumaiah, Reddy, N. K.,
Balashanmugam, N. (In Press). Wafer scalable, industrially applicable CNT based nanocomposites of AI-CNT, Cu-
CNT, Ti-CNT, and Ni-CNT by PVD and PECVD techniques for rapid thermal dissipation. Materials Chemistry and
Physics, Elsevier.

Ankit, K., Gecil Evangeline, T., Aravinda, L. S., Sharath Kumar, N., Reddy, N. R., Balashanmugam, N., & Mamilla, R. S.
(2020). Synthesis and thermal simulations of novel encapsulated CNT multifunctional thin-film based nanomaterial
of Si02-CNT and TiN-CNT by PVD and PECVD techniques for thermal applications. Diamond and Related Materials,
109. https://doi.org/10.1016/).DIAMOND.2020.108029

Arun, K. B., & Kavithaa, T. S. (2021). Sol-gel ceramic coatings on SiCp for interfacial design of PM Cu composites.
Materials Today: Proceedings. 46(17), 8772-8777. https://doi.org/10.1016/j.matpr.2021.04.113

Anwar, M. M., Girish Kumar, M., Vinod, P. (2021, Jan 21-22). An approach to predict remaining useful Life of Bearing.
International Conference on Condition Monitoring 2021. Tata Steel, Jamshedpur.

Christopher, A. T., & Thota, H. S. (2020). Micro 3D Fabrication of Ceramic Components using Projection Micro
stereolithography technique. Manufacturing Technology Today.

Girish Kumar, M., Anwar, M. M., & Vinod, P. (2021, Jan 21-22). A Review of Methods for Prediction of RUL for
Bearings. International Conference on Condition Monitoring 2021. Tata Steel, Jamshedpur.

Manjunath, B.N., Vinod A. R., Abhinay, K., Verma, S. K., & Ravi Sankar, M. (2020). Optimization of process parameters
for deposition of colmonoy using directed energy deposition process. Materials Today: Proceedings, 26(2), 1108-
1112.

Manjunath, M. A, Naveen, K., Vinod, P., Balashanmugam, N., & Shankar, M. R. (2021). Mechanical Characterisation
of UV Photopolymerized PMMA with Different Photo-Initiator Concentration. International Journal of Applied

Mechanics and Materials, 903, 11-16.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mayuresh, K., Harsha S., & Usha, S. (2020). Design and fabrication of thin film platinum temperature sensor on
silicon wafer. Manufacturing Technology Today, 19(10), 3-11.

Mitra, P., Dutta, S., Nagahanumaiah, Hens, A. (2020). Separation of particles in spiral micro channel using Dean’s
flow fractionation. Journal of the Brazilian Society of Mechanical Sciences and Engineering, 42, 405.

Naik, S., Harsha, S., Agrawal, M., & Mahalakshmi, S. (2020, November). Electrochemical Deposition and
Characterization of Copper Pillar Bumps - Application towards flip chip bonding. 5™ International Conference on
Emerging Electronics (IEEE-ICEEE 2020). Indian Institute of Technology (Delhi, India).

Narendra Reddy, T., Shanmugaraj, V., Vinod, P., & Gopi Krishna, S. (2020). Real-time Thermal Error Compensation
Strategy for Precision Machine tools. Materials Today: Proceedings, 22(4), 2386-2396.

Pavan Kumar, A., Deepa, R., & Kavitha, V. (In press). Factors affecting the accuracy of a laser scanner. International
Journal of Computer Vision.

Prardhan, M., & Agrawal, M. (2020). Low temperature Cu-Cu Thermo-compression bonding for Advanced Micro-
system Packaging. Manufacturing Technology Today, 19(9), 46-50.

Priyadarshni, N., Nath, P., Nagahanumaiah, Chanda, N. (2020). Sustainable removal of arsenate, arsenite and
bacterial contamination from water using biochar stabilized iron and copper oxide nanoparticles and associated
mechanism of the remediation process. Journal of Water Process Engineering, 37, 101495.

Ranjan, P.,, Harsha S., & Agrawal, M. (2020). Development of signal conditioning system for biosensor applications.
Manufacturing Technology Today, 19(9), 56-60.

Singh, H. K., Subramanian, B., Kusuma, N., & Harsha, S. (2020). Parametric optimization and analysis of pressure
sensor chip membrane using design of experiments (DoE). Manufacturing Technology Today, 19(9), 13-16.

Singh, I. A., Gopi Krishna, S., Narendra Reddy, T., & Vinod, P. (2020). Freeform machining of ophthalmic toric lens
mould using fast tool servo-assisted ultra-precision diamond turning process. Journal of Micromanufacturing
Special issue: Diamond Turn Machining. 4(1).

Srivatsa, E., & Anilkumar, K. (2020). Design and analysis of Vibration test fixture for 6.2 KW Siemens motor. The
International Journal of Innovative Research in Science, Engineering and Technology (IJIRSET), 9(5).

Thota, H. S., Bidwai, V. R., Vinod, P., Balashanmugam, N., & Natchimuthu (2020). Fabrication of dimensionally
accurate 3D micro components by projection micro-stereolithography technique. International Journal of Additive
and Subtractive Materials Manufacturing. DOI:10.1504/ 1JASMM.2020.10038200

Tom, T., Gowthaman, E., & Sabah, M. (2020, December). Experimental Studies and Challenges on Impulse Pressure
Testing: Assessing Performance of Hydraulics System. 3rd International conference on Advances in Electronics,
computers and communication (ICAECC). IEEE record 50550.

Vinod, A. R., Warghane, S., Murugan, N., Balashanmugam, N., & Venkaiah, N. (In Press). Investigation on deposition
of Inconel 625 on Ti-6Al-4V by laser-based directed energy deposition process. The International Journal of
Advanced Manufacturing Technology.

Vithun, S. N., Narendra Reddy, T., & Vinod, P. (2020). Investigation on Nanoscale Imaging of Gold Sputtered Sample
by indigenous Scanning Tunnelling Microscope. Materials Today: Proceedings, 22(4), 2439-2445.

Yadava, P. G. R., & Anilkumar, K. (2020). Design and Development of Fixture for testing Aerospace LRU’s. International
journal of applied engineering research and development (IJAERD). 10(2).
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Patents, Copyrights and Trademarks

Description of Process

fibre optic rotary joint

Sl Category Status Reference No. &
Technology (T) / Product (P) / . Investigators
No T/P/M/0O) | (Granted/Filed) | Date and Countr
Machines (M)/ Others (O) (T/p/M/0) | ( [Filed) y
Ankit K.,
1 |Methodology to synthesise e Niranjan Reddy,
P Fil
DLC fibres using PECVD ing In progress Dr. N. Balashanmugam,
Dr. Nagahanumaiah
} . Application No.: |Tom Thampy,
2 |A tus for testing fuel |
repﬁ:cr:ZaubSIeourni: ng fuetline p Filed 202141005463 |Rajath R,,
P India E. Gowthaman
3 | An apparatus for assessing the
fati t th of t least Tom Th ,
a gues‘ rength o a? at leas P Filing in process om Thampy,
a material through air as a Dattatreya
media
4 |System and method for
| ti h I Filed, 1% level of V. Sh j
real time t .errrlla error. iled, : erve .o 2019/210/27318, an‘mugaraJ, .
compensation in machine P examination is INDIA Shruthi G., Raghu Kodi
tool using temperature done and Prakash Devadiga
measurement
CMTI
Dr. N. Balashanmugam,
> Z?:;St?]a?:szeszgﬁf]%rr 202041053122, |A.R.Vinod,
cHng or p Filed 7-12-2020,  |V. Shanmugaraj,
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Products and Technologies Developed

Contra Rotating Propellers

Contra Rotating Propellers are used for propelling the torpedoes. There are two variants of propellers FWD
Propeller and AFT Propeller, which forms a set of contra rotating propeller. M/s. BDL has placed order for 29 sets.

The technological process of manufacturing these propellers was developed by the manufacturing team. The
complex shape of the propeller blades requires up to 5 axes CNC machining.

Also, the close tolerance values
on blade profile demand
inspection on CMM. CMTI has
developed the technology, a
novel inspection methodology
making use of the PCDMIS
software on CMM that
compares 3D CAD model with
the part.

Machining of Propeller and Finished Propeller

Development of Digital Fringe Projection Scanner

e Fringe projection scanning technology with an accuracy of 50 pm has been
developed.

e Optical tracker system which avoids pasting of markers on an object has been
developed under this project and the integration of the same with the scanners is

DFPS based 3D scanner under progress.

Fluted Roller Vision Inspection System

e Installation and commissioning of the system successfully
completed.

e Key technical challenges in this project were the presence
of oil droplets, reflective surface, variation in sizes and
appearance. These challenges were resolved by suitable
hardware and software design.

Fluted Roller Vision Inspection System has
been commissioned in the production line

e There are 8 models of roller with length variations from 587
mm to 640 mm and diameter variations of 27 mm and 30

mm. All the different variants are handled in a single machine.

e The features of the software are auto inspection cycle, manual inspection cycle, excel reporting feature,
summary analysis report, model type detection, wrong loading detection and synchronization with automation

system for emergency stop detection.



Development of Thermal Error Compensation Module for Machine Tools

Technology is transferred to M/s Kennametal India Pvt. Ltd.
Implemented in a Tool & Cutter Grinding Machine - Ecogrind RX5+ (From M/s Kennametal India Pvt. Ltd.)

Presentation of Capabilities of this module to various Machine Tool Industries namely UCAM, Lakshmi Machine
Works, Bharat Fritz Werner, and Macpower, Lokesh Machine Tools etc.

Trial on Macpower Milling Machine is in Advanced stage.

Development of IIOT Based Comprehensive Condition Monitoring Module for Machine Tools

A Legacy machine can be retrofitted with sensors and monitoring hardware of this module. A dedicated Edge
microcontroller has been used to collect the data from the sensors and amplifier boards are employed for proper
signal processing. The collected data are logged into the cloud database using inbuilt Wireless data transmission
module. A dashboard provides all the information related to the installed sensors on machines on a single
unified window. It displays the Temperature values, Vibration related values, energy load throughout the day by

displaying Voltage, current, energy, PF, and
Power recordings of the energy meter and
also the machine status such as Idle condition,
machining condition, etc.

The main features of the loT based
condition monitoring module are:

a) Thermal Analysis
b) Vibration Analysis
c)

‘ View of Condition Monitoring Hardware module

Has inbuiltWireless Data Transmission Module

Energy Ana Iysis | Controller Board usedfor Sensor Signal Processing |

Intelligent Non-Contact Thermal Screening & Person Identification
System with IOT Enabled Attendance Monitoring

This is a computer vision-based application that automatically identifies and
recognizes the person from the digital image or video frame and also senses the
individual’s body temperature when he/she displays his/her fist in front of the
sensor.

Person identification
The system can be used to improve protection and minimize physical contact system with IOT enabled

during COVID19 like pandemic. attendance monitoring

Battery Operated Test Rig

This rig is designed and developed by CMTI for Indian Air Force. This is used for charging
of parking brake accumulator. This is portable and battery operated and can be easily
taken from one parked aircraft to another parked aircraft without worrying about length of
electrical cable.




Major Projects Delivered

Vertical Planetary Mixer 4.5T - llI

One number of Vertical Planetary Mixer of 4.5-ton capacity for mixing solid
propellant ingredients was ordered by M/s. Satish Dhawan Space Centre, SHAR
in July 2018. The machine was successfully developed, tested and delivered in
June 2020.

Ghana Indhana Mishrana Yantra 1200 litres
(GIMY - 120) - 3 Machine

Design, manufacture, supply, installation and commissioning of THREE nos. of
vertical planetary mixers (1200 litres) for mixing solid propellant ingredients were
ordered by M/s Ordnance Factory, Itarsi (OFIl) in November 2016. The first machine
was developed, tested and delivered in 2018, as per schedule. The second machine
was developed, tested and delivered in November 2019. The third machine was
developed, tested and delivered in December 2020.

Ultra Stiff Ultra Precision Turning Machine
(USUPTM - 2)

Ultra Stiff Ultra Precision Turning Machine with indigenous
aerostatic spindle (USUPTM-2" machine) has been successfully
developed for BARC (RMP) Mysore. The machining trials of standard
and customer components were done and desired machining
accuracy were achieved. The machine has been shipped to customer
site during February 2021.




Important Events

Webinar on “India Machine Tool Summit” on 14t
December 2020 in order identify “Technology Gaps
in Machine Tools & the way Forward” as a step
towards “Atmanirbhar Bharat”. Got a very good
representation from Industry leaders.

Licensing Agreement for Transfer of Technology
between CMTI & ACE designers for Transfer of
Technology of Nanoshape T250 (Ultra Precision
Turning Machine) has been done on 31t March 2020.
By this Agreement, CMTI shall transfer the complete
know-how for building the ultra precision turning
machine. M/s ACE designers shall take-up mass
production & commercialization of these machines.

Ultra Precision Turning Machine, Nanoshape T250



Ongoing Sponsored R&D Projects

Design, Manufacture, Supply, Installation &
Commissioning of 10 Ton Capacity Vertical
Planetary Mixer for M/s SDSC-SHAR

M/s Satish Dhawan Space Centre, SHAR has placed a
supply order for two numbers of Vertical Planetary Mixer
of 10-ton capacity for mixing solid propellant ingredients
in March 2019. It is the largest capacity mixer being
developed in India and the indigenous development is
being attempted for the first time in the country. Only few
countries in the world have this development capability.
The objectives are to reduce the number of mix batches
further and to minimize the batch-to-batch quality
variations. The design of the machine is completed and
the manufacturing and Procurement of BOl is in progress.
The first machine is to be developed, tested and delivered
by September 2022.

Twin Screw Mixer Extruder

M/s HEMRL, Pune has placed an order for design and
development of Twin-Screw mixer Extruder for processing
of composite propellant in July 2018. This is a pioneering

effort in the country in development of mixer extruder
for propellant processing. The prototype laboratory
model was successfully developed and demonstrated.
The development of production version of TSME is in
progress.

Smart Foundry 2.0

Integrated foundry system is a single system capable of
producing a industrial component by foundry process. The
manufacturing starts with 3D printing of Patterns. Using
the printed pattern, molds can be prepared in the form
of a cassette using automated sand molding machine.
The mold is then automatically moved into an integrated
melting and pouring unit, where molten metal will be
directly poured into the mold cavity. Integrated Smart
Foundry is designed to bring in intelligent integration
of the 3D printer, sand mixing-moulding unit and metal
melting and pouring unit. Barring few manual operations,
the entire manufacturing process is automated which
also uses 14.0 technologies to enhance its capabilities to
expedite process, increase productivity, quality, efficiency.

Smart Foundry System 2.0

@



The Industry deployable integrated SMART Foundry
system comprising of the following units

» 3D FDM Printer

> Moulding unit

» Melting & Pouring unit

> 110T enabled unified control panel.

The developed system have ability to print the polymer
based pattern using 3D CAD model and fabricated pattern
is fed to the automatic mixing and moulding unit where the
mould cavity is prepared by ramming action and properly
aligned cope and drag (Mould cavity) is moved onto the
XY stage of automatic melting and pouring unit. The sprue
of the mould cavity will be aligned to the centre of the
opening of the pouring tube with the aid of vision based
positioning. After the sprue and the pouring tube are
aligned the molten aluminum metal along with additives
(if required) mixed and ready for pouring is poured into
the mould cavity. The level of the molten metal in the
mould cavity is monitored with the help of camera and
once the desired level is reached the pouring valve will
be shut-off and the mould will be left for solidification.
Developed system also have lloT features incorporated
along with a unified control panel.

Design and Development of MEMS based
Thermal Mass Flow Sensor for Ventilator
Application (0 to 200 LPM)

e The thermal based micro-flow sensor is very much
suitable for drug delivery applications. In this, the
heater is used to heat the fluid of interest and the
fluid temperature will be changed based on the
flow. This change in the temperature is detected by
on-chip temperature sensor. All three components
(one heater, two temperature sensors) are fabricated

based on thin film technology, which helps to provide
miniaturized structures with nanometre level coating.
Prototype development of MEMS based thermal
mass flow sensor is under progress.

2-100 LPM flow range
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MEMS based Thermal Flow Sensor



Ongoing Plan Projects

Nano Manufacturing Technology Centre
(NMTC)

CPWD handed over the centre to CMTI in August 2020.
The Institute started shifting all the R&D equipment
as planned and clean room facilities are already being
utilized. Currently, the Institute is generating Rs. 100 lakhs
annually by providing nano material characterization
services to industries and other researchers.

The objectives of the project have been meet and project
has been completed resulting in;

e 16 World class integrated nanotechnology labs having
25 high value tools under 25,500 Sqg. Feet of clean
room area, under single umbrella.

e National facility for nano fabrication and
characterisation.
e National facility for Technology development

of advanced and Industry ready equipment for
Micromachining and Nanofinishing, Nanofabrication
and characterisation.

The new facility is operational for Technology and
Products development works and technical support
services to industries, R&D labs and academia.

Nano Mech.
Characterisation

MSL Lab

Office Rooms

Sample Preparation

Sensor Technology Development Facility (STDF)

CPWD has started the work from August 2020 at CMTI
site for creating this center. This facility is coming up in
12 months. All the R&D facilities have been installed and
started operating at transit laboratories. As a capability
building exercise, in-house research projects have
been initiated; developed its first temperature sensor.
There are two R&D collaborative projects funded by
M/s Advanced Materials Inc. and SSPL has been taken up
recently.

Shuttle-less Rapier Loom

This project was completed in 2018, during 2019 CMTI
installed this machine at Vimal Textiles, Palsana, Surat,
and testing has been carried out basically for weaving
cotton and polyester yards of different specifications.
Further, in July 2020, DHI has funded Rs 5.00 crores to
develop the improved version and now the Institute is
targeting on 550 rpm machine. Design work is already
started.



Modernization of Precision Metrology Lab
(MoPML)

This is a joint project funded by DHI and the Government
of Karnataka (GoK). Procurement of all the capital
equipment as per DPR has completed except the Ultra
high precision CMM. Purchase order would be issued
on receiving the 2" instalment of Rs. 2.59 crores from
Government of Karnataka. During 2019-20, about
Rs. 2 crores revenue has been generated by providing
1,084 measurement and calibration services.

Smart Manufacturing Development and
Demonstration Cell (SMDDC)

CMTI, under the SAMARTH Udyog Bharat 4.0 Platform
of MHI, Gol is setting up a Smart Manufacturing
Demo & Development Cell (SMDDC) as a Common
Engineering Facility Centre (CEFC) to propagate and
support the process of development and adoption of
smart manufacturing practices, by the rapidly growing
Indian manufacturing industry. CMTI is also working on
technology solutions/product development in
collaboration with Industries as partners. At present
IMTMA, HAL, Siemens, Hexagon, Utthunga Tech,
and Acumac are working with CMTI in technology
development works useful for Indian industries. In
addition, the facilities are available for try-outs and
validation of IloT products and smart manufacturing
technologies developed by other Indian industries.

Major Milestones achieved by SMDDC-CMTI are:

a) Development of Low-cost IIOT solutions (machine
diagnostics, OEE and Energy monitoring, etc) to
MSME industries.

b) Development of Technology for converting legacy
machine to smart.

c¢) Work in on-going for state of art technology
development works with support from Industry
partners on “Digital Twins for manufacturing and
performance, Smart spindles and lloT solutions”.

d) A production based Smart factory is being established
with Design, Manufacturing and performance digital
twins, which will support development, testing and
validation of new technologies in domains of smart
manufacturing and Industry 4.0.

e) CMTI is offering training programmes for Skilling/
Reskilling in the domains of smart manufacturing
and Industry 4.0 to the Industry, academia, Govt.
Establishments etc. Already Trained about 5000
professionals on Smart Manufacturing & Industry 4.0
through classroom training programs, user meets,
awareness programmes and online webinars.
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MoU with Industries

MoU signed between CMTI & HAL for Establishment of Skill Development Center for Experimental Learning in
Smart Manufacturing and Industry 4.0. MoU Signed on 8 December 2020.

NDA signed between CMTI & Tata Power Solar Systems Limited for “Implementation of Industry 4.0 by CMTI” at
Tata Power Solar System Limited. NDA was signed on 17 June 2021.

NDA signed between CMTI & Enmaz Engineering Services Pvt Limited for “Design and Development of Customized
Hardware’s, Data Acquisition Systems and Dash Board for CMTI”. NDA was signed on 29* June 2021.

Collaborative Project between CMTI & Kennametal for “Design and Development of Smart Tool Holder”.
The project is under discussion.

MoU With Academic Institutions

Visvesvaraya Technology University (VTU), Belagavi

- CMTI and VTU have signed MoU on November 21, 2020 for research collaboration, Faculty Development
Program, Industrial manpower training, and Academic exchange.

- CMTI has been recognized as a VTU Research Center to offer Ph.D. / M.Sc. (Engg.) by Research programs for the
Department of Machine Tools & Manufacturing.

- CMTI Scientists & Contract project staffs, willing to pursue their higher education can enroll by registering for
Ph.D. / M.Sc. (Engg.) by Research programs.
Dayananda Sagar Academy of Technology & Management (DSATM), Bangalore

- CMTI and DSATM have signed MoU on October 08, 2020 for research collaboration, Faculty Development
Program, Industrial manpower training, and Academic exchange.

Malaviya National Institute of Technology, Jaipur

- MoU signed on 1 February 2021.

- Joint proposal on '‘Development and Performance Analysis of Data Driven Prognostics Approach for Industrial
Oil Filtration System'is being developed by CMTI and MNIT, to DST.

National Institute of Technology, Uttarakhand

- MoU signed on 21** May 2021

- Workshop held between Scientist of CMTI and faculty of NIT, Uttarakhand to understand the interest on either
side accordingly the following three areas have been identified for the collaboration to start with:

* Additive Manufacturing
=  Micro-Nano Manufacturing
= Composites, nano materials etc.

National Institute of Technology, Kurukshetra
- MoU signed on 14™ June 2021
Karnataka Science and Technology Academy (KSTA) — Bengaluru

CMTI — Academic Affiliate programme Agreements

Following colleges have got affiliated for “CMTI Academic Affiliate Programme” (CAAP)
- Kongu College of Engineering, Erode.

- Vidyavardhaka College of Engineering, Mysuru.

@



Value Added Laboratory Services

Micro/Nano Machining Services

Ring Flare Fuel Spray

Technology has been established for manufacture of Ring
flare fuel spray made of difficult to cut material Nickel
based super alloy and supplied 114 Nos to HAL engine
Division.

Ring Flare Fuel Spray

Feed Rollers

Technology developed for Feed Rollers for bearing Onsite MeasurementofStraightnesand

and automotive industries which are used as feeding Parallelity of Machine Slides for M/s Mag India
mechanisms for super-finishing operations. The profiled Industrial System Pvt. Ltd. Bengaluru

pair of rollers has high geometrical accuracy in the order
of 5 um and their surface quality in the order of 0.4um are
fabricated, supplied 11 sets for bearing and automotive
industries.

Micro Machining of Super Precision Copper
Alloy Cups

Technological process developed for Micro machining
of Super Precision Copper Alloy Cups to achieve high
dimensional accuracies in the range of £1 um, geometrical
accuracy and high surface finish of Ra <50nm and supplied
2000 Nos to BARC Mumbai.

Precision Metrology Services

CMTI renders services in calibration of masters in length,
angle, form, surface finish and gears having majority

traceability to international standards with measurement Onsite Calibration of Engineering Mine Flow Fixture
capabilities, which are best among any other laboratories for M/s L & T Pvt. Ltd. Bengaluru




in India. Metrology Laboratory is catering to the needs of
the industry in calibration and precision measurements.

The laboratory handled 866 calibration assignments and
38 inspection assignments during the current period.
Major portions of assignments were carried out in
calibration and inspection of precision components.

Instruments Handled

Slip Gauges, Long Slip Gauges, Length Bars, Angle Gauge
blocks, Spirit Level., Surface Roughness & Depth Masters,
Glass Hemisphere and Flick Standards, Optical flats,
Optical Paralles, Master Cylinders/ Cylindrical Squares,
Radius Standard / Contour Master, Electronic Levels, Mini
Levels and Coincidence Level, Inclinometer, Dial Gauges,
Glass Scales/ Grids / Angular Graticule, Master Gears /
Involute lead & profile master, Ring Gauges, Thread Ring
Gauge, Plug Gauges / Master Disc, Thread Plug Gauge,
Caliper Checkers / Check Masters, Step Gauges, Granite/
Steel Squares, Vernier / Digital Caliper, Dial Calibration
Tester, Test Mandrels, Ball bar, Spherical Masters and
Tungsten Carbide Balls, Thread Measuring Wire/pin,
Electronic Probe, Autocollimator, Micrometer, Steel Ball,
Uni Master Digital Bevel Protractor, Straight Edge, Height
Gauge, Polygon Mirror, Cylindrical Mandrel, Lever Arm,
Steel Scale, Surface Roughness Tester (Portable).

Nano-characterization Services

Characterization services were offered to numerous
customers ranging from Academics, Industries and
researchers using the equipments like Atomic Force
Microscope (AFM), Nanoindenter, XRD, Optical Profiler,
Ellipsometer, FTIR, SEM, TEM, Raman Spectroscope,
Confocal Microscope, Particle size analyser, Micro
Hardness Tester & Ball Mill.

During this period about 330 tasks were completed for
about 90 customers. Major Beneficiaries:

Industries

M/s Sunshine Innovative Electronics, Globe Engineers,
and Vidhaatri Technologies Pvt. Ltd.,, M/s Vichar
Techservices, M/s Hind High Vacuum Co. Pvt. Ltd.,
M/s Chemical and Metallurgical Laboratory, M/s P J
Margo Pvt. Ltd.

Academia

IT Tirupati, DIAT Pune, Jain University, RV College,
Dayananda Sagar College, VIT Vellore, PSG Institute
of Advanced Studies Coimbatore, NITK Suratkal, NIT

Nagaland, T Tirupati, IIT Madras, KLE Technological
University, NIT Nagaland, VIT Chennai, Sri Sathya Sai
Institute, Nitte Meenakshi Institute, IIT Madras.

Testing of Aircraft Pumps

¢ Total number of Main pumps tested for Pl-check are
33 no’s.

e Total number of Engine driven pumps tested for
Pl-check are 25 no’s.

Routine Lab Services

e Performance Test - 82
e Proof Pressure Test -166
e Burst Pressure Test - 12
e Bubble Point Test - 53
e Millipore Test - 48

e C(Clean Element Pressure Test - 25
e Collapse Test - 25
¢ Impulse Test -
e Hydraulic Pulse Test -

Noise and Vibration Lab Services

e Ground Vibration Measurement Study of New STDF
Building.
e Operational Modal analysis of Mixer GIMY-3.

e Ground Vibration Measurement of CT Scanner
Machine Area (M/s T E connectivity).

e Dynamic Balancing Propeller-40 No’s (M/s BDL
Hyderabad).

e Vibration Measurement of Vibro - Feeder System.
(M/s ICPL).

¢ Noise and Vibration Investigation of compact motor
(M/s L&T technologies Services Ltd).

e Noise and Vibration Measurement of Twin Screw
Mixing Extruder-2.

e Natural Frequency Measurement on M - Sand

Separation Screen (M/s Weir Minerals).

e Thermography Measurement of Currency Note
Printing Machines (M/s CNP, Nashik).

@



New Facilities Created

Noise & Vibration Laboratory Augmented its laboratory with the following equipments
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Upgradation of Dynamic Balancing Vibration Demo Kit
machine and its Accessories




HR Activities

HRD Programs Conducted

The institute has been conducting technology upgradation
training programs targeted to managers, engineers,
technical supervisory personnel and students, which
have been well received and appreciated by engineering
industriesinthe country. These programs 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 during
2020-21 (April 2020 to March 2021), by conducting 08
training Programmes for 103 Engineers over 28 Man days.

Training Programs

Scheduled training programs

04 Scheduled training programs were conducted for 38
participants for over 15 Man Days on topics like Laboratory
Management & Internal Audit as per SO /IEC 17025:2017,
Industry 4.0 Smart Manufacturing Systems, Calibration
of Dimensional Measuring Equipments, Uncertainty of
Measurements for Dimensional Measurements.

Exclusive training programs

02 Exclusive (Online) training programs were conducted
for 28 participants for over 06 Man Days on “Geometric
Dimensioning & Tolerancing” for M/s Applied Materials
India Pvt. Ltd. — Bangalore & on “Realisation of Indigenous
Aircraft Subsystems & Components” in collaboration with
M/s Karnataka Aerospace Technology Centre (KATC),
Bangalore.

Onsite training programs

03 Onsite training programs were conducted for 51
participants for over 08 Man Days on Laboratory
Management & Internal Audit as per I1SO / IEC 17025:
2017 for M/s ABB India Ltd. — Bangalore, Measurement
Uncertainty for Electrical & Mechanical Parameters by
Guide for Uncertainty Measurement (GUM) Method
for M/s TE Connectivity India Pvt. Ltd. — Bangalore,
Hydraulics and Pneumatics Maintenance for M/s Field
Gun Factory — Kanpur.

Collaborative Programmes with Academia

e Karunya Institute of Technology & Sciences,
Coimbatore
- 2 vyear MTech (Advanced Manufacturing

Technology) programme was launched in July
2015.

- 1%, 2 & 3" sem at KITS and 4t sem at CMTI.

- 24 students belonging to 3 batches have

completed their project work at CMTI.

- 10 students belonging to 4" batch are carrying
out their project work at CMTI from January 2021.

e College of Engineering, Pune

- One year Post Graduate Diploma (Additive
Manufacturing) program was launched in 2015.

- 37 students belonging to 4 batches have
completed their Laboratory Exposure Program at
CMTI as part of their Laboratory Course work /
curriculum till date.

- 11 students belonging to 4 batches have

completed their project work at CMTI.

- 3 students of 4™ batch have completed their
project work at CMTI from January to June 2020.

Skill Development Programs

e Apprenticeship

CMTI has initiated Graduate and Technician (Diploma)
Apprentice training scheme for Mechanical /
Electronics and Communications / Electronics &
Instrumentation / Electrical / Electrical & Electronics
/ Computer Science / Civil & Metallurgical disciplines
of Engineering / technology, under National
Apprenticeship Training Scheme (NATS), Instituted
by Board of Apprenticeship Training / Practical
Training, Ministry of Human Resource Development,
Government of India.

10 Graduate Apprentices have enrolled for the year
2020-21 under this scheme, for a period of 01 year.



e Internship

CMTI has initiated one to two months also for Students
studying B.E./ B.Tech. & M.E./ M.Tech. in Mechanical/
Production/ Electronic & Communications/ Electronic
& Instrumentation disciplines.

About 45 Engineering students have undergone
internship during this period, as listed below.

- 42 Graduate Interns from various institutions
like PSG College of Technology — Coimbatore,
Vellore Institute of Technology (VIT) — Vellore,
Bangalore Institute of Technology (BIT) -
Bangalore, Siddaganga Institute of Technology
(SIT) — Tumkuru, GITAM University — Bangalore,
Don Bosco Institute of Technology - Bangalore,
Acharya Institute of Technology — Bangalore,
Global Academy of Technology (GAT) — Bangalore,
Sapthagiri College of Engineering — Bangalore,
Shri Madhwa Vadiraja Institute of Technology &
Management (SMVITM) — Udupi & HMS Institute
of Technology (HMSIT) — Tumkuru.

- 03 Post-Graduate Interns from Visvesvaraya
Institute of Advanced Technology (VIAT) -
Muddenahalli.

Project work

CMTI is providing live industrial project work for Post
Graduate Engineering students. About 11 students are
carrying out their project work during this period, as
listed below.

- 1 Student from University of Visvesvaraya College of
Engineering, Bangalore.

- 10 Students from Karunya Institute of Technology &
Sciences (KITS) — Coimbatore.

HRD Programs Attended by CMTI Scientists and
Officers

e Deputation of CMTI staff for Training Programs,
Seminars, Workshops and Conferences

A total of 13 officers participated in 10 external
training programs, seminars, workshops, conferences,
E-learning etc.

The following training programmes were organized
at CMTI for scientists and technical staff for
knowledge enhancement.

- Four Day Training Program on “Eplan Software
Tool” by Mr. Sandeep Joseph of M/s EPLAN
Software & Services Pvt. Ltd., Bangalore, during
22" to 26" June 2020.

- One Day Training programme on “Awareness on
ISO / IEC 17025:2017” by Mr. S. S. Avadhani of
CMTI on 07* July 2020.

- One Day Training programme on “Measurement
of Uncertainty” by Mr. S. S. Avadhani of CMTI on
09t July 2020.

- One Day Training programme on “Basic
of Oil Contamination Testing - PAMAS” by
Mr. Guruprasad of M/s Pamas Particle Counters
India Pvt. Ltd., Bangalore on 10% July 2020.

- One Day Training programme on “Awareness on
ISO / IEC 17025:2017” by Mr. S. S. Avadhani of
CMTI on 24* July 2020.

- One Day Webinar on “MSME Factory of the
Future: Stay Competitive in the COVID 19 ERA
with COBOTS” by M/s VDMA India in association
M/s Universal Robots - Bangalore on 06" August
2020.

- 3 Day Training Program on “Solid Works
Electrical” by Mr. Pradeep & Ms. Sindhu of
M/s Best Engineering Aids & Consultancies Pvt.
Ltd. (BEACON), Bangalore during 02" — 04t
September 2020.

- One Day Training programme on “AS9100 Rev -D”
by Mr. Janakinath on 26t September 2020.

- One Day Training programme on “Government
e-marketing Portal (GeM)” by Mr. Gowtham H. S.
M/s Government e-Market Place on 13 January
2021.

Resource persons provided to other organizations

- Guest Lecture (Online) on “Materials Engineering”
for M/s Vel Tech High Tech on 12t June 2020.

- Guest Lecture (Online) on “Smart Metrology” for
M/s Ordnance Factories Institute of Learning
Kanpur (OFIL), Kanpur on 22" Feb 2021.



Business Promotion
Activities

This year CMTI transferred two technologies, one technology on Thermal error compensation system for grinding
machine, transferred to Kennametal India Ltd. The second one is in manufacturing technology for High precision
optical standard glass scales transferred to a startup company viz., Tech Source Solutions. Further, CMTI identified
another 30 technologies and assigned 5 technologies with NRDC. The Institute also partnered with GITA, DST-CII
Center for enhancing our outreach both in domestic and global market primarily focusing on technology transfer
and participated in several trade shows and exhibitions including one in Ethiopia and few virtual exhibitions.

Centre has signed Licensing Agreement with M/s Kennametal for Transfer of Technology
“Thermal Error Compensation Module”

M.l i1
et

Centre has signed Licensing Agreement with M/s Tech Source Solutions for Transfer of Technology
“High Precision Optical Standard Glass Scale”

@
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Signed MoU with Academic Institutes for affiliation for the year 2021-22. Also, following up with few more
Academic Institutions, who are interested in CMTI’s Academic Affiliate Programme
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The Institute also partnered with GITA, DST-CIlI Center for enhancing our outreach both in domestic and
global market primarily focusing on technology transfer
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Official Language Related Activities

Hindi Diwas

The Hindi Pakhwada was organized at CMTI from 01 to 14 September 2020 as part of “Promotion of Official
Language — Hindi” in day to day working in the Institute. As part of the celebration, “Hindi Diwas” was
celebrated on 14 September, 2020. During the Hindi Pakhwada CMTI conducted five Hindi Competition for CMTI
employees. Dr. Nagahanumaiah, Director, CMTI Chaired the Hindi Diwas Calebration function. The prizes
were distributed by the Director, CMTI to the winners of various competitions such as (i) Hindi typing through
Google indic (ii) Maltiple choice quiz, vocabulary and general translation (iii) Noting & Drafting in Hindi
(iv) Memory writing in Hindi (v) Letter Writing in Hindi.

Technical Webinar in Hindi

CMTI conducted a Technical Webinar in Hindi on the Hindi Diwas. The Technical Talk Webinar in Hindi was
on “Optical Transport Network”. Shri Himanshu Kumar Haran, Scientist — E, Centre for Aritifical Intelligence
and Robotics (CAIR), DRDO, Bengaluru delivered the Technical Talk Webinar in Hindi through Google Meet.
Dr. Nagahanumaiah, Director, CMTI chaired the Webinar. All employees attended the Webinar with
wearing the masks and maintained social distances during the Hindi Diwas Programme.

Prize Distribution during the Hindi Diwas
Celebration-2020




Other Events

1. Anti-Terrorism Day

21% May, was observed as Anti-Terrorism Day. The
objective behind observance of this day is to wean
away the youth from terrorism and the cult of violence
by highlighting the sufferings of common people and
showing as to how it is prejudicial to the National
interest. Accordingly, 21 May, 2020, CMTI observed
Anti-Terrorism Day. Dr. Nagahanumaiah, Director,
administered the pledge to all Employees.

Independence Day

The Independence Day was celebrated on 15" August,
2020. Dr. Nagahanumaiah, Director hosted the
National Flag with patriotic spirit followed by National
Anthem. We celebrated the bravery of our fathers
and their gift of freedom.

3. Observance of Swachhta Pakhwada in CMTI from

16" to 31 August, 2020

CMTI conducted Swachhta Pakhwada from 16% to
315 August, 2020. The following are the key events
organized under this program.

- Swachhta messages through Banners and Posters
at designated places were displayed as part of
promotion of Swachhta in CMTI.

- Swachhta Pledge was administered by
Dr. Nagahanumaiah, Director, to the Employees
of CMTI.

- A massive Cleanliness drive was carried out in and
around CMTI by CMTI Employees. Demonstration
on segregation of domestic waste and gas,
electricity and water saving was done for the
benefit of CMTI Quarters inmates. Also dustbins
were distributed for them.

- A Webinar was conducted by Shri S. S. Avadhani,
Ex-employee, Scientist, on “Hygienic System
maintenance and improving mental stability amid
Covid-19 which was also open for the public.
Distribution of Masks and Sanitizers to nearby
rehabilitation centres. Plantation of Saplings.

- CMTI Employees participated actively in the
Speech, Essay Writing and Drawing competitions
in connection with Swachh Bharat and prizes were
distributed to the winners.

- Cleaning of Work place by Employee’s - The
Swachhta Pakhwada concluded with a function
organized at CMTI, on the occasion.

Hindi Divas

The "Hindi Pakhwada" was organized at CMTI from
1%t to 14™ September, 2020, 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 17" September 2020. Prizes
were distributed by the Chief Guest to the winners
of various competitions, Hindi typing, Multiple
choice quiz, vocabulary, general translation, Noting
& Drafting, Memory writing Letter writing Debate in
Hindi.




Vigilance Awareness Week

The 'Vigilance Awareness Week' was observed at
CMTI from 27% October to 2™ November 2020. As
part of the celebration, the Oath taking of the pledge
was administered by Dr. Nagahanumaiah, Director.

A concluding programme was organized on 5%
November, 2020 to mark the Vigilance Awareness
Week. On this occasion 'Speech, Drawing & Essay
Writing Competition' was organized and winners
were felicitated by the Director. The Director shared
his views on Vigilance matters in general and in
special reference to “Vigilant India, Prosperous India”
and spoke elaborately regarding the different faces of
corruption & bribes and combating them.

6.

CENTRAL MANUEAQ@&ECR@HG? INSTITUTE
“ VIGILANCE KfﬂEm’ﬁ’u WEEK”
27 October - 02 November,

F - SAMRIDDH BHARAT™
“ SATARK BHARAT, i

Jan Andolan Campaign

The Jan Andolan Campaign is a low cost, high intensity
campaign driven by people’s participation, for
dissemination throughout the country using all media
platforms. The campaign emphasizes on “Unlock with
Precautions” i.e., COVID-19 appropriate behaviour.
In this connection COVID-19 Pledge was taken by all
Employees at their respective workspots.

@

7. Ayudha Pooja

Ayudha Pooja was celebrated with usual fervour
and devotion at CMTI on 23" October 2020, in their
respective departments.

8. Kannada Rajyotsava

CMTI celebrated the 35" Kannada Rajyotsava on
24" November 2020.

The function was inaugurated by hoisting the Flag by
the Director. The Director addressed the gathering.
Prizes were also distributed to the wards of the
Employees who had excelled in their academics by
the Director and Joint Directors.



9. Samvidhan Diwas

The Constituent Assembly adopted Constitution of
India on 26" November, 1949. Constitution Day also
known as Samvidhan Diwas was observed on 26
November, 2020 and we the people of India read the
Preamble of the Constitution of India.

10. Dr. Ambedkar Jayanthi Celebrations

CMTI celebrated 128" birth anniversary of Bharath
Ratna Dr. Bhimrao Ramji Ambedkar on 09%
December, 2020. A Function was organized by CMTI
SC/ST Employees Social Economic Development
Association. The programme was presided by
Dr. Nagahanumaiah, Director, CMTI, and addressed
the audience in honour of Dr. B. R. Ambedkar’s
contribution to the society.

¥

11. Republic Day

The Republic Day was celebrated on 26™ January,
2020. Dr. Nagahanumaiah, Director hosted the

National Flag followed by National Anthem by
honouring the date on which the Constitution of
India came into effect.




12. The Secretary, Shri Arun Goel, MHI, visit to CMTI on 09.02.2021

13. National Science Day

National Science Day 2021 is being celebrated in India
on February 28" every year. The day is celebrated to
commemorate the discovery of the Raman Effect by
the great Indian physicist and Nobel Prize Awardee,
Sir C. V. Raman. Theme for the National Science

Day (NSD) 2021 is “Future of Science, Technology
& Innovation (STI): Impacts on Education, Skills
and Work”. On this occasion a Quiz and Debate
Competitions were organised and prizes were
awarded to the Winners of the Competitions.




14. Women's Day Celebration
CMTI Women Employees celebrated 'International Women's Day' at CMTI on 8" March, 2020 to celebrate

unprecedented global movement for Women's rights, equality and justice, their limitless imagination,
their joyous dreams and their boundless strength. The theme for the year's International Women’s Day is

“Choose to Challenge”.
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Our Bankers
1. State Bank of India
Yeshwanthpur

Bengaluru - 560 022

2. Bank of Baroda
APMC Yard
Yeshwanthpur

Bengaluru - 560 022

3. Central Bank of India
Peenya Ind. Area Branch
Jalahalli Cross

Bengaluru - 560 057

Our Auditors for the year 2020-21
1. M/s ABS & Co.,
Charted Accountants

Bengaluru - 560 003



Annual Accounts Statements

Independent Auditor’s Report
To,

The Members of M/s Central Manufacturing Technology
Institute, Bangalore.

Report on the standalone Financial Statements
Opinion

We have audited the accompanying financial statements
of M/s Central Manufacturing Technology Institute which
comprises the Balance Sheet as at March 31, 2021 and the
Statement of Income and Expenditure Account, for the
year then ended, and notes to the financial statements,

including a summary of significant accounting policies
and other explanatory information.

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 required by
the Act in the manner so required and give a true and
fair view in conformity with the accounting principles
generally accepted in India, of the state of affairs of the
Company as at March 31, 2021, and excess of expenditure
over income for the year ended on that date.

Basis for Opinion

We conducted our audit in accordance with the
Standards on Auditing issued by the Institute of Chartered
Accountants of India. Our responsibilities under those
Standards are further described in the Auditor’s
Responsibilities for the Audit of the Financial Statements
section of our report. We are independent of the CMTI
in accordance with the Code of Ethics issued by the
Institute of Chartered Accountants of India together with
the ethical requirements that are relevant to our audit
of the financial statements and the Rules there under,
and we have fulfilled our other ethical responsibilities
in accordance with these requirements and the Code
of Ethics. We believe that the audit evidence we have
obtained is sufficient and appropriate to provide a basis
for our opinion.

Responsibility of Management for the Financial
Statements

The Members of the Governing Council are responsible
to the preparation of these financial statements that give

a true and fair view of the financial position and financial
performance of the Company in accordance with the
accounting principles generally accepted in India. This
responsibility also includes maintenance of adequate
accounting records in accordance with the provisions
of the Act for safeguarding of the assets of the Institute
and for preventing and detecting frauds and other
irregularities; selection and application of appropriate
accounting policies, implementation and maintenance of
appropriate accounting policies; making judgments and
estimates that are reasonable and prudent; and design,
implementation and maintenance of adequate internal
financial controls, that were operating effectively for
ensuring the accuracy and completeness of the accounting
records, relevant to the preparation and presentation of
the financial statement that give a true and fair view and
are free from material misstatement, whether due to
fraud or error.

In preparing the financial statements, management is
responsible for assessing the Institute’s ability to continue
as a going concern, disclosing, as applicable, matters
related to going concern and using the going concern
basis of accounting.

Auditor’s Responsibility for the Audit of the
Financial Statements

Our objectives are to obtain reasonable assurance about
whether the financial statements as a whole are free from
material misstatement, whether due to fraud or error,
and to issue an auditor’s report that includes our opinion.
Reasonable assurance is a high level of assurance, but is
not a guarantee that an audit conducted in accordance
with SAs will always detect a material misstatement when
it exists. Misstatements can arise from fraud or error and
are considered material if, individually or in the aggregate,
they could reasonably be expected to influence the
economic decisions of users taken on the basis of these
financial statements.

As part of an audit in accordance with SAs, we exercise
professional judgment and maintain professional
skepticism throughout the audit. We also:

¢ |dentify and assess the risks of material misstatement
of the financial statements, whether due to fraud
or error, design and perform audit procedures
responsive to those risks, and obtain audit evidence



that is sufficient and appropriate to provide a basis
for our opinion. The risk of not detecting a material
misstatement resulting from fraud is higher than
for one resulting from error, as fraud may
involve collusion, forgery, intentional omissions,
misrepresentations, or the override of internal
control.

Evaluate the appropriateness of accounting policies
used and the reasonableness of accounting estimates
and related disclosures made by management.

Conclude on the appropriateness of management’s
use of the going concern basis of accounting and,
based on the audit evidence obtained, whether
a material uncertainty exists related to events or
conditions that may cast significant doubt on the
Company’s ability to continue as a going concern. If
we conclude that a material uncertainty exists, we
are required to draw attention in our auditor’s report
to the related disclosures in the financial statements
or, if such disclosures are inadequate, to modify our
opinion. Our conclusions are based on the audit
evidence obtained up to the date of our auditor’s
report. However, future events or conditions may
cause the Company to cease to continue as a going
concern.

Evaluate the overall presentation, structure and
content of the financial statements, including the
disclosures, and whether the financial statements

represent the underlying transactions and events in a
manner that achieves fair presentation.

We report that:

a.

We have sought and obtained all the information
and explanations which to the best of our
knowledge and belief were necessary for the
purposes of our audit.

In our opinion, proper books of account as
required by law have been kept by the Company
so far as it appears from our examination of those
books

The Balance Sheet and the Statement of Income
and Expenditure dealt with by this Report are in
agreement with the books of account.

For ABS & Co.,
Chartered Accountants
FRN: 008203S

Sd/-

(H. G. ANAND)
Partner

M. No.: 206226

Date: 30.11.2021
Place: Bengaluru



Audited Accounts Statements (Balance Sheet)

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

BALANCE SHEET AS AT 31.03.2021

(Amount in Rupees)

PARTICULARS SCHEDULES As at 31.03.2021 As at 31.03.2020

CAPITAL FUND & LIABILITIES

General Fund 1 2,98,20,18,373 2,95,57,64,581

Ear Marked Fund 2 28,03,25,619 3,96,97,710

Other Funds 3 19,81,61,790 23,21,45,279

Current Liabilities & Provisions 4 86,21,86,729 89,84,74,600

TOTAL 4,32,26,92,511 4,12,60,82,169
ASSETS

Fixed Assets-Gross Block 5-5A 2,83,85,78,114 2,75,81,65,406

Less : Accumulated Depreciation 1,39,81,51,886 1,27,50,31,380

Net Block 1,44,04,26,228 1,48,31,34,026

Capital Work-in-Progress 6 96,51,00,444 89,12,12,967

Investments 7 14,50,00,000 19,36,89,741

Current Assets and Loans & Advances 8 1,77,21,65,839 1,55,80,45,435

TOTAL 4,32,26,92,511 4,12,60,82,169

Significant Accounting Policies 16

Contingent Liabilities and Notes to Accounts 17

Sd/- Sd/- Sd/-
(RAMA K) (PURAN KUMAR AGARWALLA) (DR. NAGAHANUMAIAH)

SENIOR ACCOUNTS OFFICER

Place: Bengaluru
Date: 30.11.2021

FA & CAO

DIRECTOR

As per our report of even date,
for ABS & Co.,
Chartered Accountants
Firm Regn No. 008203S

Sd/-

(H.G.ANAND)
PARTNER
M.No. 206226




CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2021

(Amount in Rupees)

PARTICULARS SCHEDULES 2020-21 2019-20
A. INCOME
Income from Sales and Services 9 32,67,07,699 40,06,30,678
Grants from Govt of India 21,80,00,000 19,00,00,000
Interest Earned 10 5,60,81,772 5,88,33,248
Other Income 11 36,32,907 70,48,380
Increase/(decrease) in Work-in-progress 12 (1,40,28,000) (5,11,57,000)
TOTAL (A) 59,03,94,378 60,53,55,306
B. EXPENDITURE
Stores & Spares consumed 17,72,30,361 13,90,09,242
Establishment Expenses 13 26,09,02,338 26,88,24,084
Other Administrative Expenses 14 6,27,06,221 7,10,83,963
Depreciation 5 11,99,44,074 12,34,03,130
TOTAL (B) 62,07,82,994 60,23,20,419
C. Excess of Income over Expenditure for the (3,03,88,616) 30,34,887
year(A-B)
Add/(less): Prior Period Income/(Expenses) 15 2,23,81,076 19,79,815
D. Balance Being (Deficit )/Surplus transferred to (80,07,539) 50,14,702
General Fund
Significant Accounting Policies 16
Contingent Liabilities and Notes on Accounts 17
Sd/- Sd/- Sd/-
(RAMA K) (PURAN KUMAR AGARWALLA) (DR. NAGAHANUMAIAH)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR

As per our report of even date,
for ABS & Co.,
Chartered Accountants
Firm Regn No. 008203S

Sd/-
(H.G.ANAND)
PARTNER
Place: Bengaluru M.No. 206226

Date: 30.11.2021



Significant Accounting Policies

ORGANISATION OVERVIEW

Central Manufacturing Technology Institute (CMTI),

a premier R & D organization in the manufacturing 6.
technology, establishedintheyear 1962, isanautonomous
body, registered in the year 1962, as a society under the
Karnataka society’s registration Act, 1960. The Institute is
functioning under the administrative control of Ministry

of Heavy Industries.

1. BASIS OF PREPARATION OF FINANCIAL STATEMENTS

The financial statements are drawn up in accordance
with historical accounting convention and on the
accrual basis of accounting except as otherwise
stated. The accounting standards and guidelines given

by the ICAIl for NPQO’s have been adopted to the extent

that they are directly applicable, in the preparation

of financial statements except AS11. The financial
statements are prepared, as per formats prescribed 7.
by Controller General of Accounts (CGA).

2. INVENTORY VALUATION

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

3. SUNDRY DEBTORS

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

4. FIXED ASSETS

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

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

5. DEPRECIATION

5.1 Depreciation is provided on Straight Line method
as per the rates determined considering the life of

the asset and their disposal value.

5.2 Depreciation is calculated based on number of
days the asset is put to use.

REVENUE RECOGNITION

Revenue is recognized to the extent that it is probable
that the economic benefits will flow to the Society.
Revenue from sale of goods is recognized when the
goods dispatched against the Confirmed order of the
Institute. The Institute collects Goods and service tax
on behalf of the government and therefore, these are
not economic benefits flowing to the company. Sales
are net of sales returns, rebate and trade discount. In
respect of Long Duration Project Sales, Sales revenue
is recognized as per the contracted terms depending
on the stage of completion. Interest is accounted on
accrual basis. Subscriptions are accounted on cash
basis. Rental Income is accounted on accrual basis.

GOVERNMENT GRANTS

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

7.2 Grants received for salaries and other adminis-
trative overheads from Central Government are
credited to Income & Expenditure account.

INTEREST ON FIXED DEPOSITS OUT OF PLAN GRANTS

8.1 Interest earned on short term deposit made out of
plan Grant in Aid is refunded to the Department of
Heavy Industries. Interest on these fixed deposits
are not refunded as and when they received the
Interest but added back to the Fixed Deposit.

8.2 Fixed deposits relating to plan funds are accounted
on principal value deposited and interest re
deposited not realized during the financial year
are not considered.

FOREIGN CURRENCY TRANSACTIONS

Transactions denominated in foreign currency are
accounted at the exchange rate prevailing at the date
of transaction. As per AS11 all monetary items should
be reporting using the closing rate on the balance
sheet date. The institute has not followed the above
AS 11.



10.

11.

12.

13.

RETIREMENT BENEFITS

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

EMPLOYEES BENEFITS

Short Term Employee Benefits

All employee benefits payable wholly within twelve
months of rendering the service are classified as short
term employee benefits and they are recognized in
the period in which the employee renders the related
service.

Defined Contribution Plans

Contribution to provident fund are deposited with the
appropriate authorities and charged to the Income
& Expenditure account on accrual basis, during the
period in which the employee renders the related
service. The Institute has no further obligations
under the provident fund plan beyond its monthly
contributions.

Defined Benefit Plans

The Institute has not made any defined benefit planin
respect of leave encashment and gratuity.

PROVISION FOR WARRANTY

Provision for warranty is calculated by estimating the
cost based on actual historic expenses incurred and
estimating the future expenses related to current
sales and based on the certification by technical
engineers. Actual warranty costs are charged against
the provision for warranty.

BMRCL COMPENSATION

Amount received from BMRCL on compulsory
acquisition of land is kept under “Other Funds”.
Income earned out of the Investment made out of
this amount is recognized as revenue of the Society.

CONTINGENT LIABILITIES AND NOTES ON ACCOUNTS

1.

CONTINGENT LIABILITIES

A summary of the disputed liability not acknowledged
as debts have been summarized below

Financial | Amount Forum where dispute is
Year Rs. pending
Employees Provident Fund
Appellate  Authority, New
2013-14 43,39,677 |Delhi (in the case of CMTI
Employees Provident Fund
Trust)

4.

The management believes that the claim made is
untenable and is contesting them. As of the reporting
date, the management is unable to determine
the ultimate outcome of the above matter. The
Management does not expect the outcome of these
proceedings to have material adverse effect on its
financial results

The Institute has not acknowledge the liability of
Rs. 1,03,340/- arise on account of short deduction of
TDS & penalty & Interest on delayed payment of TDS.

CAPITAL COMMITMENTS

The institute is executing various plan projects
continued from XlI 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.

FIXED ASSETS

Depreciation on Fixed Assets of External project
has been charged on straight line basis as per rates
mentioned in Schedule 5A. Depreciation on Fixed
Assets relating to such project has been debited to
the Project Fund Account and the respective Fixed
Asset is credited. Thereby no depreciation on account
of External Project is charged to the Statement of
Income & Expenditure Account for the year 2020-21.

CAPITAL WORK IN PROGRESS

Capital Work In Progress consists of the fixed assets
purchased and received, but which are yet to be
tested / installed or commissioned. The capital work
in progress consists of the cost of the fixed assets and
also the direct expense related to their acquisition
and deposit of Rs. 70.12 Crores paid to CPWD for
execution of civil works for various plan projects.



5. CURRENT ASSETS, LOANS AND ADVANCES

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

b. The Sundry Debtors balances are subject to
confirmation. Sundry debtors group includes TDS
deducted from the parties & unreconciled credits.
Hence parties balance need to be reconciled.

c. As per the accounting policies, 100% provision to
be made on debts exceeding 3 years. Instead of

Stores & Spares Consumed includes purchases of
Raw Materials, Labour charges, Professional charges,
Service Charges, Transportation, Travelling, stores &
consumables.

Some of the Invoices are includes Installation also.
Due to pandemic the institute is not able to install
these machineries. To do the matching concept,
the institute has made provision of Rs. 5 crores
as cost of installation. Whereas out of five crores
Rs. 3.20 crores is for the sale done in the financial year
2019-20, which was not accounted in the last year
books of accounts.

year wise break up, Bill wise break up of sundry /. TAXATION
debtors is maintained for this purpose. The institute has been recognized U/S 35(1) (ii) of
d. Advances & Deposits are unsecured and the Ir.1co'me Tax Act, 1961, as a Scientific Research
: Organization.
considered good.
e. Fixed deposit to the extent of Rs. 10.40 Lakhs of 8. Prior Period items mcIuIdes. GST write back.amour.lt
—_ . . . of Rs. 12.99 Lakhs. The institute has Recognized this
Loom Project is categorized under Capital work in ) . .
. as income as there is no liability under GST Act. The
progress towards plan commitments. ) ) . ) o
detail of this credit is not provided for verification.
INCOME & EXPENDITURE ACCOUNT ) ] )
9. Corresponding figures for the previous year have
Depreciation on Fixed Assets has been provided on been regrouped / rearranged, Wherever necessary.
Straight-line method at rates followed by the Institute, )
. . . . 10. Figures are rounded to the nearest rupee.
as in previous years. The fixed assets are being
depreciated on gross block basis and not individual 11. Schedules 1to 17 are annexed to and form an integral

asset wise.

part of the Balance Sheet as at 31.03.2021 and the
Expenditure Account for the year ended on that date.

Signature to the Schedule 1 to 17

Sd/- Sd/- Sd/-
(RAMA K.) (PURAN KUMAR AGARWALLA) (DR. NAGAHANUMAIAH)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR

As per our report of even date,
for ABS & Co.,
Chartered Accountants
Firm Regn No.008203S

Sd/-
(H.G. ANAND)
PARTNER
M.No 206226

Place : Bengaluru
Date: 30.11.2021



Summary on Financial Performance

Rs. Lakhs

Particulars 2020-21 2019-20
INCOME
Sales, Services & Others 3267.08 4006.31
Other Income 597.14 658.82
Non-Plan Grants Received 2180.00 1900.00
Increase/Decrease in Work-in-Progress (140.28) (511.57)
Total Income 5903.94 6053.55
EXPENDITURE
Salaries & Allowances 2609.02 2688.24
Stores Consumed 1772.30 1390.09
(Ont:te(;foPF:?or?EZ?i(E;(Fi)scr:];?:‘e/ Expenses) 627.06 710.84
Depreciation 1199.44 1234.03

6207.82 6023.20
Add/(Less): Prior period income/(expr) 223.81 19.80
Total Expenditure 5984.01 6003.40
e e o
During the year, Plan activities are as follows:

Grant-in-aid Plan received 2455.75 2865.11
Grant-in-aid Plan expenditure 1150.12 1981.99




Revenue Earnings for Past Five Years from
Design & Development Activities (Rs. in Lakhs)
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Revenue Earnings for the Past Five Years
from Miscellaneous Activity (Rs. in Lakhs)
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Major Heads of Expenditure During 2020-21 (Rs. in Lakhs)

[ Salaries

[ Stores & Spares consumed
Depreciation

1 Other Administrative Expenses

I Other Expenses




Users of CMTI Services

Clients - Number Wise

Type No. of Clients Numbers (in %)
General Engineering Industries 911 70.18
Government Establishments 74 5.70
Educational Institutes 313 24.11
Total 1298 100.00
Clients - Value Wise
Type Rs. in Lakhs Value (in %)
General Engineering Industries 71.42 15.38
Government Establishments 389.42 83.86
Education Institutes 3.55 0.76
Total 464.39 100

Total Clientele Distribution
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Staff Position as on 31 March 2021

o Total
© Supporting Non - Technical Staff

"|. — o  Supporting Technical Staff

= Scientists & Engineers
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CMTI Members (As on 31.3.2021)

Alliance University, Alliance College of Engineering & Design, Bengaluru - 562 106

Amrita School of Engineering, Coimbatore - 641 112
Amrita Vishwa Vidyapeetham, Bengaluru - 560 035

B N M Institute of Technology, Bengaluru - 560 070
Bangalore Institute of Technology, Bengaluru - 560 004
Bapatla Engineering College, Bapatla - 522 101

Bumper India Pvt Ltd, Nashik - 422 010

Cambridge Institute of Technology, Bengaluru - 560 036
CBIT, Proddatur - 516 360

. Cheran College of Engineering, Karur - 639 111

. Christ University, Bengaluru - 560029

. CVR College of Engineering, Telangana State - 501 510
. Dayananda Sagar Academy of Technology & Management, Bengaluru - 560 082
. Dayananda Sagar College of Engineering, Bengaluru - 560 078

. Dayananda Sagar University, Bengaluru - 560 068

. DHIO Research & Engineering Pvt Ltd, Bengaluru - 560 010

. Dhruva Space Pvt Ltd, Telangana - 500 016

. Don Bosco Institute of Technology, Bengaluru - 560 074

. Global Academy of Technology, Bengaluru - 560 098

. Gnana Vikas Polytechnic, Chitradurga - 577 501

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

. Government College of Engineering, Karad - 415 124

. KL Developers, Solan - 173 212, Himachal Pradesh

. K.N.S Government Polytechnic, Samastipur, Samastipur - 848 160

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

. MERITECH, Pune - 411 046

. MGM's of College of Engineering, Nanded - 431 605

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

. Nagarjuna College of Engg. & Technology, Bengaluru R Dist - 562 164
. National Institute of Technology, Tiruchirapalli - 620 015

. National Institute of Technology, Silchar - 788 010

. Ordnance Factory Board, Ambarnath (W) - 421 502

. Padmabhooshan Vasantraodada Patil Institute of Technology, Budhgaon - 416 304



34,
35,
36.
37.
38.
39.
40.
41,
42,
43,
44,
45,
46.
47.
48,
49,
50.
51.
52.
53.

PSG College of Technology, Coimbatore - 641 004

PSG Industrial Institute, Coimbatore - 641 004

R Stahl Pvt Ltd, Chennai - 603 204

Ramco Institute of Technology, Rajapalayam - 626 117

REVA University, Bengaluru - 560 064

Sapthagiri College of Engineering, Bengaluru - 560 057

Shri Shankaracharya Institute of Professional Management and Technology, Raipur - 492 015
SNS College of Technology, Coimbatore - 641 035

Sree Visvesvaraya Institute of Technology & Science, Mahabubnagar - 509 204

Sreenidhi Institute of Science & Technology, Telangana - 501 301

Sreenivasa Institute of Technology and Management Studies (SITAMS), Chittoor - 517 127
Sri Ramakrishna College of Engineering, Perambalur - 621 113

Sri Venkateswara College of Engineering, Tirupati - 517 507

SVS College of Engineering, Coimbatore - 642 109

Tontadarya College of Engineering, Gadag - 582 101

University Visvesvaraya College of Engineering (UVCE), Bengaluru - 560 001

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

V R Siddhartha Engineering College, Vijayawada - 520 007

Vignan's University, Guntur District - 522 213

WMW Metal Fabrics Ltd, Jaipur - 302 012
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Features offered to the Affiliates.
1.VISIT BY STUDENTS/YEAR:

e Five Batches of 40 students/ Year.

2. ACCESS TO CMTI LAB FACILITIES

(WORTH RS. 1.5 LAKH):

e Machining, Calibration, Inspection,
Testing, Characterisation & MEMS
Packaging.

o Affiliates can utilise the laboratory
facilites of worth Rs. 1.5 Lakh.

e Priority to member institute in

providing services .

3. TRAINING PROGRAMS (worth Rs 5000):

e Affiliates can avail training programs

of their choices.
4. WORKSHOPS, SEMINARS AND

CONFERENCES:

e Maximum no. of registrations:
6 Students/Faculty/Year.

e Maximum no. of registrations per
program:
2 Students/Faculty/Year.
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Additional Benifits to the

Affiliates.

. Dedicated workshop:

To be funded separately.

. Opportunity for collaboration:

To be funded separately.

. Validity of MoU: 1 Year.

. One month internship:

Max. no. of 4 B.E/B.Tech Students,
(Summer/Winter internships subject
to availability).

. Projects:

Max. no. of 2 M.E/M.Tech/PhD
Students,

(Students should select only available
project of CMTI).

. Services of resource person for

providing experts Lectures/
Workshops/FDPs

(Faculty Development Program), etc.
Maximum no. of Lecture hours:

4 hours online, 8 hours offline.

THANKS FOR YOUR PATRONAGE
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Engage. Collaborate. Innovate.
http://www.drishti.cmti.res.in

= fafratoreriT UiefiTenT Teerm I9q fafraioTeRT WiEnfiTent S

Central Manufacturing Technology Institute Centre for Advancement of Manufacturing
Tumkur Road, Bengaluru - 560 022, Technology (CAMT)

Karnataka, India Tel : +91-80-23372048 CMTI Regional Centre

Fax : +91-80-23370428 NSIC - TSC Campus, Aji Industrial Estate,

E-mail : director@cmti.res.in Bhavnagar Road, Rajkot - 360 003, Gujarat, India

Telefax : 0281 - 2384128 E-mail : cmtirc@cmti.res.in
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