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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.
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Achieving manufacturing technology excellence through S&T driven

VISION solutions to 4P (Product-Process-People-Production) challenges of

PURPOSE

industry

Enhanced focus towards established credentials to bring back

repeated customers: certification & financial stability

Better services to MSMEs and institutions — effective utilization of

facilities

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.

Academy of Advanced Manufacturing Technology

— Recognized research center — Offering MS by research and
Ph.D degree programs

— Providing platform for professional growth of internal
manpower: Minimum of 50% Scientists Ph.D by 2025

—  Establishing open innovation platforms

Emphasized efforts towards knowledge generation, [IPR
protection, up-skill of HR, knowledge dissemination, and
technology marketing

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

Oy



Directors’ Report

The Central Manufacturing Technology Institute (CMTI) is a pioneering R&D institution under the Ministry
of Heavy Industries (MHI) in India, dedicated to advancing the manufacturing sector through innovation and
cutting-edge technology solutions. CMTI’'s mission revolves around addressing the 4P challenges—Product,
Process, People, and Production. It distinguishes itself by introducing emerging machine and manufacturing
process technologies, positioning Indian manufacturing at the forefront of global advancements.

CMTI's commitment extends beyond innovation; it focuses on tailoring solutions to meet the specific needs
of its customers and industries. This approach ensures that the institute remains a trusted partner, empowering
businesses to excel in their domains. CMTI also provides high-value-added technical services, fostering
skill development among industry and academic personnel. This initiative enhances capacity building and
productivity, ultimately contributing to the manufacturing sector’s growth. Embracing a holistic approach,
CMTI actively promotes various activities such as advanced technology intervention, technology licensing,
incubation, entrepreneurship, and open inclusive innovation. This commitment to innovation fosters a culture of
collaboration, openness, and progress, creating an ecosystem where ideas flourish, and barriers disintegrate.

CMTI leverages its expertise in machines, processes, and allied areas to propel the manufacturing sector into a
future brimming with limitless possibilities. We have performed exceptionally well in almost all key
performance indicators in the fiscal year 2022-23.

e Successfully completed 16 sponsored projects and initiated 20 new projects in the previous fiscal year.
Currently, we have 72 ongoing projects with an order value of Rs. 221 crore.

¢ Developed 36 machines, subsystems, and processes, including software tools. This includes the development
of various products and machines such as a 10-ton mixer, five-second line test rigs, smart foundry, smart
factory demonstration, scanners, Aerospace LRUs like 30lpm pump, and many customized solutions for various
industries. Additionally, we have provided 2243 testing, calibration, and other value-added laboratory services.

e Furthermore, we have made notable progress in R&D outputs this year. Three patent applications have been
granted, three copyrights have been certified, and we have filed one patent. In terms of publications, we are
growing, published 12 papers in journals and 9 in conferences.

¢ Additionally, we have successfully obtained approval for two major projects under Phase-Il of MHI’s capital
goods scheme. Our commitment is to develop 16 new machines and subsystems for industry use and to
enhance the test facility of eight laboratories, ultimately increasing our revenue generation is the focus.

The year 2022-23 holds a special place in the annals of CMTI’s history, marking its Diamond Jubilee, a
momentous occasion celebrated with grandeur through a yearlong series of 60 remarkable events. As we reflect
on this milestone, it’s evident that our commitment to excellence has borne fruit, resonating with our valued
customers and visitors. The proof of our success lies in the numerous Memoranda of Understanding (MoUs)
inked, not only with prestigious academic institutions but also with leading multinational corporations. However,
what truly sets us apart is our ability to navigate the challenging terrain of “new demands with insufficient
resources.” In an organization where adding or transferring resources is often unfeasible and time taking, we
have embraced a new normal by harnessing and amplifying the existing intelligence within our organization.
This resilience and resourcefulness underline our unwavering dedication to innovation and excellence, ensuring
that CMTI continues to be a trailblazer in its field, well into the future.

Best Regards,
Yours Sincerely,

Dr. Nagahanumaiah
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Shri Senapathy ‘Kris’ Gopalkrishnan
Chairperson of RBI Innovation Hub (RBIH),
Former Vice Chairman & Co-founder of Infosys
No.855, 13* Main, 4A Cross, 3" Block,
Koramangala, Bangalore - 560 034

VICE PRESIDENT

Shri Deepak Jain

Chairman and Managing Director,

Lumax Management Services Pvt. Ltd. &
Former President, Automotive Component
Manufacturers Association of India

Plot N0.878, Udyog Vihar, Phase V,
Gurugram - 122 016, Haryana, India

Shri Kamran Rizvi

Secretary,

Ministry of Heavy Industries, Gol
Udyog Bhawan, New Delhi- 110 011

Smt. Arti Bhatnagar

Additional Secretary & Financial Adviser,
Ministry of Heavy Industries, Gol

Udyog Bhawan, New Delhi - 110 011

Shri S. C. L. Das

Secretary,
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Udyog Bhawan, Rafi Marg,

New Delhi-110011

Dr. Rajesh S. Gokhale

Secretary,

Department of Science & Technology,
Ministry of Science & Technology,

Gol, Technology Bhawan, New Mehrauli Road,
New Delhi- 110 016

Ms. Anna Roy

Advisor (DMA and Frontier Technology),
NITI Aayog, Sansad Marg, Govt. of India,
New Delhi - 110 001

Shri Ravi Raghavan

President,

Indian Machine Tool Manufacturers’ Association,
Bangalore International Exhibition Centre (BIEC),
10" Mile, Tumkur Road, Bangalore - 562 123

Shri S. Somnath

Chairman-ISRO,

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

Indian Space Research Organisation (ISRO)
Antariksh Bhavan, New BEL Road,
Bangalore - 560 231

Shri K. Sreeramachandra Murthy
President & CEO,

JS Autocast,

Coimbatore

Dr. N. Ramesh Babu

Professor, IIT Madras &

V Balaraman Institute Chair Professor,
Room No.106,

Manufacturing Engineering Section,
Dept. of Mechanical Engineering,

IIT Madras, Chennai,

Tamil Nadu - 600 036
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Prof. Pramod Kumar Jain

Director,

Indian Institute of Technology (BHU)

A-9 Principal Colony, Banaras Hindu University,
Varanasi - 221 005

Shri P. G. Jadeja

Chairman and Managing Director,

Jyoti CNC Automation Ltd.,

G-506 & 2839, Lodhika, G.I.D.C., Vill. Metoda,
Dist : Rajkot - 360 021

Shri Sanjeev Sood

Chief Manufacturing Officer,

Asia and Director,

Birla Carbon (Thailand) Public Co. Ltd.

Shri Sachin Arora

Executive Director,

Textile Machinery Manufacturers Association (TMMA)
No.53, Mittal Chambers, Nariman Point,

Mumbai - 400 021, Maharashtra
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Chairman,

Agricultural Machinery Manufacturers Association
(AMMA), 35, 1t Main, Lower Palace Orchards,
Sadashivanagar,
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Shri Sudhanshu Mittal

Executive Director,

National Association of Software and Service Companies
(NASSCOM)

Shri Rohit Pathak

President,

Indian Electrical Electronics Manufacturers Association
(IEEMA)

Shri Pankaj Mahindroo

Chairman,

Indian Cellular and Electronics Association (ICEA)
7% Floor, Meridian Commercial Tower,

18 Windsor Place,

New Delhi - 110 001

Dr. Nagahanumaiah

Director & Member Secretary-GC-CMTI,
Central Manufacturing Technology Institute,
Tumkur Road, Bangalore - 560 022
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Department of Mechanical Engineering
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Prof. B. Ravi

Director, National Institute of Technology, Surathkal
and Institute Chair Professor, [IT Bombay

(Former Vice President of CMTI GC)

Shri Rakesh Sasibhushan
Former Director, ISRO Propulsion
Research Complex (IPRC),
Mahendragiri,

Former CMD, Antrix Corporation
Former Chairman, Cll National
Committee on Space, Bangalore

Shri Roy M. Cherian
Outstanding Scientist (Retd.) &
Former Associate Director,
VSSC/ ISRO

Shri Ketan Sanghvi

Executive Council Member, TMMA
and Director,

Laxmi Shuttleless Loomes,
Ahmedabad

Shri Josh Foulger
Country Head & Managing Director,
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Dr. Ravi M. Bhatkal

Managing Director,

Element Solutions, Inc.
MacDermid Alpha Electronics
Solutions,
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Solutions, India
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Ex. Director, BARC
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Technology Director-General
Systems, ADA Bangalore

Shri T. P. Sridhar
Chief Executive Officer,
ACE Designers, Bengaluru

Dr. N. Ranjana

Director,

Directorate of Systems and
Technology Analysis (DSTA),
New Delhi

Dr. Jaspreet Singh

Head of Department,
Semi-Conductor Laboratory,
Ministry of Electronics and
Information Technology,
Government of India,
Sahibzada Ajit Singh Nagar,
Punjab - 160 071

Dr. Seema Vinayak

Director,

Solid State Physics Laboratory
(SSPL), Lucknow Road, Timarpur,
Delhi-110 054

Dr. Ramagopal V. Sarepaka

Sr Vice President-DTM & IR Optics,
Optics & Allied Engineering Pvt.
Ltd., (Former Scientist-G CSIR-CSIO)
Bommasandra Industrial Area,
Bangalore - 560 099

Dr. Nagahanumaiah

Director

Central Manufacturing Technology
Institute (CMTI),

Bengaluru - 560 022

Shri Prakash Vinod

(Member Secretary - RAB)

Sc-F & Centre Head - SMPM
Central Manufacturing Technology
Institute (CMTI),

Bengaluru - 560 022
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Joint Director

Central Manufacturing Technology Institute (CMTI),
Bengaluru - 560 022
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Scientist-F & Head C-ASMP,

Central Manufacturing Technology Institute (CMTI),
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Shri Niranjan Reddy

Scientist-F & Head, C-MNTM,

Central Manufacturing Technology Institute (CMTI),
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Scientist-F, Head-Purchase and

C-AEAMT,

Central Manufacturing Technology Institute (CMTI),
Bengaluru - 560 022

Shri Krishna Rathod

Scientist-E & Head, C-PP&BD,

Central Manufacturing Technology Institute (CMTI),
Bengaluru - 560 022



CMTI
India’s Pride

CMTI’s endeavour to build a 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. CMTI is embarking on an inspiring journey of transformation, fuelled by a strong belief
in inclusive technology development. By focusing on research initiatives, technology training, and practical
application deployment, CMTI is dedicated to systematically developing processes that deliver tangible outcomes.
The institute places great emphasis on Cooperation and Collaboration, recognizing the power of working
harmoniously and together to add value to all stakeholders involved. Through strategic partnerships and project
agreements with industries and academic institutions, CMTI is actively fostering innovation and knowledge
exchange. CMTI is committed to pioneering original technology solutions that are both novel and cost-effective,
focusing on key areas of manufacturing science, process technologies, machine/system development, and related
fields. The institute is also at the forefront of future manufacturing trends, exploring emerging research such
as open-source hardware and software, modular and adaptive control systems, indigenous development of
aerospace components, and advancements in additive manufacturing technology. By harnessing scientific and
technological expertise and nurturing young talent, CMTI is poised to deliver practical solutions that contribute
to the growth and self-reliance of the manufacturing sector in the country.

CMTI, driven by a commitment to Prime Minister's vision of the 5Es (Ease of living, Education, Employment,
Economy, and Entertainment), has reoriented and consolidated its activities towards outcome-based research.
By adopting the 5R approach (Relook, Re-Skill, Research, Reason out, and Rejuvenate), CMTI is proactively
addressing the challenges ahead. The institute recognizes the need to bridge the gap between knowledge-creators
(Saraswati) and wealth-creators (Lakshmi) to achieve mutual benefit and foster socio-economic growth. With a
clear mission in mind, CMTI aims to develop technology-intensive products, machines, and processes, and forge
partnerships with industry players through licensing. By bringing together scientific expertise and industrial
know-how, CMTI is poised to drive technological advancements that will have a profound impact on the lives
of people, while also contributing to the economic prosperity of the nation. Through this focused mission,
CMTI is playing a pivotal role in creating a harmonious ecosystem that promotes innovation, skill development,
and inclusive growth.

Accordingly, CMTI activities have four-folds:

e The first is to develop emerging machine and manufacturing process technologies that are new to India if
not to the world.

e The second is to develop specialized and customized machines, process technologies, and automation systems to
meet the customers’ requirements.

e The third activity is focused on providing high-value-added technical services, skilling and reskilling of
industry and academic manpower leading to capacity building and productivity enhancement in their business.

e 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.

CMTI has evolved as a Center of Excellence for Machine Tool and Manufacturing Process Development. The Institute
has developed special-purpose machines for various needs and having established unique facilities, significantly
assisted MSMEs by providing high value-added services. Additionally, CMTI has established good links with



R&D institutes including 1ITs/IISc, ISRO, DRDO, BARC and CSIR as well as industry associations such as ClI,
IMTMA, TMMA and others. They all have recognized CMTI as an integrated solution provider under a single roof.
This has been possible with in-house capabilities covering the entire product development cycle viz. ideation, design,
manufacturing, testing of pilot plants, and system integration in the field.

Research Areas

What and How CMTI would contribute in realizing self-reliance in selected areas of machine and manufacturing
science includes the following.

“Today CMTI undertakes research, develop process technologies and machines,
train manpower and deploying to industrial applications”

. Ultra-precision machine tools

e Special purpose machines and equipments

e Sensors and controls

. Textile machineries

. Smart manufacturing and Industry-4.0

e Additive and special manufacturing processes

o Precision Metrology

e Aircrafts LRUs and test rigs & qualifications

. Skilling and Re-skilling — industry ready manpower training

. Technology Licensing and Incubation

Value Added Technical Services
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 Qualification Tests : Aerospace Lab. at CMTI undertakes qualification test including design of test rigs.
We would like to provide these services.

- 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 :
(a) Nano-manufacturing : CMTI could create a features as small as 8 nanometers over metals;

(b) 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 Reskilling

- 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 : CMTI is planning to start 3 - 6 months finishing schools for passing-out engineering students
to make them industry employable manpower.

- Summer Internships : CMTI has already started summer internships offering annually 200 internships of 2 months.

- 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 deliberate strategy of establishing multiple Centres of Excellence spanning Machine Tools, Special Purpose
Machines, Smart Manufacturing, Micro and Nano Manufacturing, Additive Manufacturing, and Special
manufacturing processes, along with laboratory services, has propelled CMTI into a transformative journey.
This shift has seen the organization evolve from one engaged in a multitude of service activities to one firmly
focused on pioneering leadership in applied R&D endeavours. Through these Centres of Excellence, CMTI
has not only streamlined its operations but also emerged as a trailblazer in the field of advanced
manufacturing technologies. This strategic move has positioned CMTI as a frontrunner in driving innovation and
research, making significant contributions to the industrial landscape and reinforcing its status as a dynamic
leader in applied R&D activities.

Centre for Planning, Admin,
Finance & Engineering Services

C-PAFE
Centre for Additive & Centre for Project Planning
Special Manufacturing Processes C-ASMP C-PP & BD and Business Development
- .\.. o
8 Centres

Centre for Sensor, Vision C-SVTC of C-AEAMT Centre for Skill
Technology & IT \ \ Exce"ence \ Development
Centre fc?r Micro & Nano C-MINTM C-SPM Centre for Machine To?ls &

Manufacturing & Metrology \ Special Purpose Machines

. A
C-SMPM

Centre for Smart Manufacturing,
Precision Machine Tools & Aggregates
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CMTI Performance

CMTI stands as a pioneering force in India's manufacturing landscape. With a steadfast mission centered on
tackling the formidable 4P challenges - Product, Process, People, and Production - CMTI has emerged as a beacon
of innovation and excellence. Through its relentless commitment to cutting-edge Machines and Manufacturing
Processes, CMTI has not only addressed the evolving needs of Indian manufacturing but has also propelled the
nation to the forefront of global advancements. By introducing and championing emerging technologies, CMTI
is driving a transformative wave that empowers Indian industries to stay competitive and relevant on the world
stage. With a vision firmly rooted in progress, CMTI continues to forge the path towards a future where Indian
manufacturing stands as a symbol of ingenuity, efficiency, and unparalleled quality.

—4d A 4 A 4

Income (lakhs) Projects & Services MHI Grant Interest and Others Increase/(decrease)in WIP

7970 34989 32400 3546 3121

—da __4a _4aAa A _A o

Expenditure (lakhs) Stores & Spare Establishment Administrative Depreciation

37839 2115 32780 31613 31332

Income (in Rupees Lakhs)
¢ Number of Products, Machines & Technologies: 16

2022-2023 7970 | |* Number of Research Papers: 21

N—— : 6089 | * Number of Patents granted: 03

¢ Number of Patents Filed: 01
soieaom 5903 | e Trademarks Filed: 00
2013-2020 6053 ¢ Number of Sponsored Projects Completed: 16
2018-2019 | 5786 | ¢ Number of New Sponsored Projects Initiated: 20
2017.2018 5372 ¢ Number of technology transferred: 01




Patents/Copyrights/Research Papers

NO. OF PATENTS, COPYRIGHTS &
TRADEMARKS
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Journal Papers and Book Chapters

S| Authors Title of paper Journal Year / Vol / Impact
No Issue / pp Factor
1 | A.R.Vinod, Sameer Microstructure and interfacial | Journal of Materials Published 2.036
Warghane, characteristics of Inconel Engineering and online on
A. Murugan, 625-Ti6Al4V bimetallic Performance 22nd May
N. Balashanmugam, | structure produced by directed 2023
N. Venkaiah energy deposition

2 | Mohsin Khan K., Studies on the effect of Journal of Engineering | 2023, 1.626
Babu Rao Thella, substrate preheating, Materials and Vol. 145,

Manjunath B. N., interlayer dwell, and heat Technology No.4,

A. R. Vinod, treatment on microstructure, PP041004
K. Abhinav residual stress, and

mechanical properties of

additively manufactured IN625

superalloy by directed energy

deposition”

3 | A.R.Vinod, Microstructure and Interfacial |Journal of Materials April 2023 1.969
Warghane Sameer, Characteristics of Inconel Engineering and
A. Murugan, 625-Ti6Al4V Bimetallic Performance
N. Balashanmugam, | Structures produced by
Nasina Venkaia Directed Energy Deposition

4 | DhanushS., Enhancement of Mechanical International Journal | Volume: 07 7.185
Sunil Magadum, Properties Through Design of Scientific Research | Issue: 01
R. Rajashekar Modification in Mechanical in Engineering January -

Metamaterials and Management 2023
(IISREM)

5 | Pavan Kumar A,, Factors affecting the accuracy | Book Name: 2023, Vol 15, Not
DeepaR,, of a laser scanner Computer Vision pp 327-354 Applicable
Kavitha V. Applications of

Visual Al and Image
Processing published
by DE GRUYTER,
Berlin, Germany.

6 | Susheel Pandey, Optimization of process Proceedings of 2022, 1.758
Rajeev Srivastava, parameters for direct energy | the Institution Vol.236,

Rakesh Narain, deposition of 15Cr5Ni of Mechanical No.24., pp.

A. R. Vinod

precipitation hardened
stainless steel for aircraft parts
repair and maintenance

Engineers, Part C:
Journal of Mechanical
Engineering Science

11505-11520
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St Authors Title of paper Journal Year /Vol /| Impact
No Issue / pp Factor
7 | Deyyala Madhuri, Flat Absorber Black PEO Ceramics International Volume 48, 5.532
Rahul Ghosh, coatings on Ti6Al4V for Issue 23, Part
Mohammed Adnan spacecraft thermal control B, 1 December
Hasan, application 2022, Pages
Arjun Dey, 35906-35914
Anju M. Pillai,
Murugan Angamuthu,
K. S. Anantharaju,
A. Rajendra
8 | Krishnan Ni(OH)2 functionalized Inorganic Chemistry Volume 146, 3.428
Ramachandran, Zr doped a-Fe203 Communications December
Manoj Pudukudy, photoanode for enhanced 2022,110219
Angamuthu Murugan, | Photoelectronchemical
Yen-Pei Fu, water oxidation
Rajendran Ramesh
9 | V. Chenrayan, Machinability performance | Journal of Nano Materials, Article ID 3.791
C. Manivannan, investigation of TiAIN, Hindawi 9664365,
K. Shahpurkar, DLC and CNT coated tools Vol. 2022, Nov
Ankit. K, V. Tirth, during turning of difficult 2000
Ali A., lbrahim M.A to cut materials
10 | Tulasi A., Kusuma N., | Design and Modeling Springer Nature Singapore Pvt. NA
Pradyumna J., Of Piezoresistive MEMS Ltd publication in Vibration
Asha R. Upadhyaya Accelerometer For Crash Engineering and Technology of
Test Application Machinery
11 | Das Arjita, Fabrication of hydrophobic | Proceedings of the June 2022; 2.754
Shikha Ambastha, surfaces on Titanium using | Institution of Mechanical 236 (8): 1093-
Nivedita Priyadarshni, | Micro-EDM exhibiting Engineers, Part B: Journal 1101
Sudip Samanta, and antibacterial properties. of Engineering Manufacture
Nagahanumaiah 10/1177/09544054211060981
12 | Mukherjee, A., Exploration of Material In: Revankar, S., Muduli, Doi 978-981- --
Nagahanumaiah, Removal Mechanism in K., Sahu, D. (eds) Recent 19-4387-4

Das, S.

Micro-Nano-Electrical
Discharge Machining.
Singapore,

Advances in Thermofluids and
Manufacturing Engineering.
Lecture Notes in Mechanical
Engineering. Springer,




Conference Papers

| Place, Year
No Authors Title of paper Name of the Conference Date: Page in
proceedings

1 | Sarmistha Dhan, Advances In Focused lon Beam Book of Abstracts and International
Murugan A. Souvenir, EMSI — 2023 Conference
& Peeyush Chandra Page No 30 on Electron

Microscopy,
EMSI 2023

2 | Megha Agrawal, Study on Electrochemical ICWEC-2023 organized by April 2023
Harsha S., Deposition of Thick Copper Pillars ElectroChemical Society of
Anila Puthoor, For Wafer Level Integration India
Mahalakshmi S.

3 | Sunil Magadum, Standardization Of Glass Beading 8th National Conference BARC Mumbai,
Karthik M. S., Process Parameters To Achieve on Advances in Metrology March 24-25,
Niranjan Reddy K., Uniform Glossiness And Surface (AdMet-2023) 2023
Raju V. R. Finish On Ss316l Plate

4 | Khushboo, Gauge Repeatability and 8th National Conference BARC Mumbai,
Shashank H. C., Reproducibility (R&R) Study on on Advances in Metrology March 24-25,
Shashikumar, various Roughness Parameters (AdMet-2023) 2023
Niranjan Reddy K.

5 | Pavan Kumar A., Interference Fringe Based Advances in Modelling Feb 2023,
Deepa R. Metrology and Optimization of pp 511-521

Manufacturing and
Industrial Systems, Lecture
Notes in Mechanical
Engineering. Springer

6 | M. A. Manjunath, Finishing of Laser Powder Bed AIMTDR-2022 Springer
Prakash Vinod, Fusion-based Turbine Blade sample
N. Balashanmugam using Polymer Rheological Abrasive
and M. R. Sankar Fluids

7 | Sunil Magadum, Experimental Analysis of 3D Printed | International Conference [IT Hyderabad,
Nagahanumaiah, Mechanical Metamaterials on Microactuators, 3-5 December
Somashekara M. A. Microsensors, and 2022

Micromechanisms (MAMM-
2022)

8 | Megha Agrawal, Fabrication and characterisation MAMM-2022 organized by | December
K. Neil Anand, of PDMS lenses for converting IIT, Hyderabad 2022
DeepaR., smartphone camera into handheld
Vidya Kumari microscopy

9 |T.C.S. Nagarajesh,, Design and analysis of micro COPEN-2022 organized by December
Megha Agrawal thermal mass flow sensor using IIT, Kanpur 2022

thin-film-based thermocouples




Patents, Copyrights and Trademarks

S| Description of Process Category Status Reference No. & .
No Technology (T) / Product (P) / (T/P/ (Granted/Filed) | Date and Country Investigators
Machines (M)/ Others (O) M/0)
1 | Laser Beam Directing System T Filed Indian Patent Natchimuthu
Application No. Balashanmugam,
202041053122 Amrutham
dtd 03-03-2023 Rajagopalan Vinod,
Bannur Nanjegowda
Manjunath, Vellasamy
Shanmugaraj,
Nagahanumaiah,
Krishna Raghavendra
2 | Reinforced Cement Concrete T Granted Indian Patent No. | MansurS. V.,
Machine Tool Structure 394194 Mohanraj B. R.,
Granted on Nidaga.lkar Yijaykumar,
04/04/2022 Baglodi, Rajendra,
V. Shanmugraj,
S. S. Avadhani, Ghosh
Indrajit,
V. A. P. Sarma, Rao
Vasantha,
Mohanram P. J.
3 | System and method for T Granted 428757, 11.4.23 Ankit K.,
making microneedles using Daniel Gandhi,
microstereolithography N. Balashanmugam,
Sudha L,
Late R. S. Suresh,
P. V. Shashikumar,
B. R. Satyan,
Prasad Krishna,
G. C. Mohan Kumar
4 | System and method for T Granted Patent Number: Usha. S,
thermal error compensation 409598 Kavitha V.,
in machines using vision Date of Filing: Narshimmalu,
measurement 03/07/2014 DeepaR.

Date of Grant:
21/10/2022




Products and Technologies Developed m e

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.

Battery operated rigs ready for delivery

Air Bearing Rotary Table (Nanospin — ABR Series)

Addressing the mother technologies, CMTI has developed a new product range of Air bearing rotary tables
called Nanospin-ABR Series (with aerostatic bearing technology), a platform for ultra-high precision
spindles/rotary tables. These spindles have a running accuracy between 50-100nms compared to typical
commercial spindles ranging from 2-10um. This spindle/rotary table integration with machines makes an
elite, niche product cut above the class. It can be integrated into ultra-precision machine tools, metrology
equipments like Form testers & CMMs, etc., to achieve the nanometric running accuracies.

|III T
Nanospin system displayed at IMTEX-2023
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iFoundry 4.0- (Integrated Smart Foundry System)

CMTI had developed Integrated Smart Foundry system- iFoundry 4.0, that can Produce a small intricate
metal components with better quality. The System comprises of 3D printer (FDM based), Sand Mixing
and Moulding unit, Metal melting & pouring unit powered and controlled by IIOT enabled controller.
The developed system is a loT enabled system capable of doing all operation from 3D printing of pattern to
metal casting with minimum human intervention. The technology primarily addresses the need for rapid
Manufacturing of small intricate parts required in small quantities, which otherwise is not economical for
conventional foundries.

Smart foundry system (displayed at IMTEX-2023)

The integrated smart foundry sub-systems along with unique features are as given below:

e An FDM based smart 3D printer that can print a polymer components of size 200x200x200, with the
accuracy of 0.2mm. The developed 3D printer also has cloud printing of 3D parts and monitoring feature

e An Automatic Sand Mixing Unit which can mix sand with the required amount of resin, hardener and
catalyst. the proportionality of resin, hardener and catalyst can be varied based upon the requirement.
The system can store 35 Kg of sand and 6 litres of resin, hardener and catalyst

e An Automatic Mould making unit that can prepare a mould of size 200 mm(L) x 200 mm(B) x 90 mm(H)
and automatically transfer it to the melting unit

e An Automatic Melting and Pouring Unit which can melt aluminium of upto 4kg in duration of 30 minutes,
it also has a particle heater that pre heat the particle/ alloy element required upto 5000c. It also has
molten metal pouring detection and auto cut-off feature.

The above sub system is controlled by an IIOT enabled unified control panel which has a following capability
- Dashboard based condition monitoring of the entire process and the system

- Data logging for cloud-based analytics to optimize the process parameters

- Cloud-based energy analytics and OEE of the system

- Per part manufacturing- energy cost estimation via the dashboard

@

- Anomaly detection and auto cut-off.



Compact Abrasive Flow Finishing Machine (n AFFM 75D)

A smart technology solution u AFFM-75D is ideally suited for super finishing, deburring & radiusing of
metallic components with complex geometry, micro features and inaccessible areas of critical components.
K AFFM-75D is an economical and viable finishing solution for MSME. The system is ergonomic, user friendly
with easy maintenance design with automated controlled smart system and an alternate to conventional
finishing techniques. The lloT enables the system to smart process monitoring and advanced finishing
capability. u AFFM-75D had been displayed and technically demonstrated during the IMTEX 23.

Micro-AFFM machine (displayed at IMTEX-2023)

1IOT Solutions for Smart Manufacturing

CMTI had developed & displayed many custom solutions for implementation of Smart Manufacturing and
Industry 4.0. practices in Indian manufacturing industries. IloT solutions on Machine - Machine Connectivity,
conversion of legacy machines to intelligent capabilities, and low-cost IloT devices for integration solutions
beneficial to MSMEs were displayed. CMTI also had displayed their developments of electronic components
for i4.0 space, such as energy meters and cloud gateways which offer high-reliability lower priced solutions
to high-priced alternatives by several other companies.
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Hand-Held Laser Scanning Technology

Sponsored by the Department of Science and Technology, the laser based scanner developed in-house is
designed for hand-held laser scanning. The device is capable of 3D scanning of intricate features by easily
maneuvering the device over the object and is suitable for dark components scanning. 3D measurement
technologies are highly in demand from industries and in various application domains. The developed
Hand-Held Laser Scanner exhibited at IMTEX 2023 at BIEC, Bangalore during Jan 2023. It was also exhibited
at 1st Digital Economy Working Group (DEWG) meeting of G20 held from 13th - 15th Feb 2023 at Lucknow.

o

Trikon-2 Hand-Held Laser Scanner

Digital Fringe Projection Scanner

Sponsored by the Department of Science and Technology, fringe projection based scanning technology is
able to 3D scan the components to an accuracy of 30 um. It is a tripod mounted scanner with various options
for view combining like marker based, optical tracker (Developed by CMTI) based, robot mounted etc. The
system generates a 3D model of a given component which can be used in applications like 3D measurements,
design evaluation, reverse engineering etc. The technology is developed.

The DFP Scanner developed by CMTI The Optical Tracking System

Optimization of TESLA valve fabrication in PMMA material

CMTI worked on an optimization of TESLA valve fabrication in PMMA material using a femtosecond laser.
TESLA valve of various configurations were fabricated in PMMA material using Excimer laser micromachining
system for fluid flow analysis.

Confocal Image of TESLA valve fabricated in PMMA



Micro lattices with high strength to weight ratio for advanced applications in mechanical
engineering

Auxetic structures have been created and optimized using PEGDA. These structures have been successfully
incorporated with CNTs. Mechanical characterisation of such structures with low RD <0.3 have shown
a remarkable increase of 6x times of compression strength with just 0.25% wt. addition of CNT in the
monomer mix. Characterisation has been done using TEM, SEM, Raman, Thermal Conductivity, XRD, FTIR and
Micro Compression Tests. Currently infusion studies are going on in new micro architected lattices such as
Gyroid, primitive and diamond structures.

Primitive Lattica

Dismond Lattice
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Micro lattice structure created using MSL, infused with CNTs and compression test results

Laser based micro-leak creation process technology for Container Closure Integrity Testing
(CCIT)

CMTI is able to laser drill micro-holes into glass and polymer vials/ampules for the purpose of leak test
hole system validation. A range of hole sizes can be created in order to replicate defects in vials for use when
calibrating leak detection devices. Depending upon the wall thickness of the vial/ampule, hole sizes can
be as small as 1pum.

Leak testing of product packaging is common place across the medical, pharmaceutical, and food industries,
to ensure the integrity of the environmental barrier, which is critical to product quality and safety.
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Experimental Investigation of metal based 3D Printed Mechanical Metamaterials

Mechanical metamaterials are man-made materials that derive their unusual properties from the geometry
of building blocks rather than the properties of their constituents. Designing innovative structures of
metamaterials will lead to the development of advanced materials with special properties. The experimental
investigation of metal based 3D Printed Mechanical Metamaterials involves the design, fabrication and
testing of three different mechanical metamaterial models i.e. Re-entrant-I, Re-entrant-Il and Hybrid printed
in Inconel-718 material using Powder Bed Fusion technique (PBF). Subsequently, a uniaxial compression
test, and ex-situ characterization was performed for studying the mechanical properties and the types of
fracture of the printed metamaterial models. The hybrid model has shown better mechanical properties as
compared to two variants of re-entrant models.

Table 1: Dimensions of printed models.

Model Length (mm) Width (mm) Height (mm)
Re-entrant-I 50.76 47.13 20.00
Re-entrant-I| 47.13 50.76 20.00

Hybrid 49 49 20.00
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Printed Inconel-718 Mechanical Metamaterials

Developed and established process technology for machining of Dia 12 mm X 5 mm Pitch
Ball Screw Assembly

Developed Process technology for machining of Dia 12 mm X 5 mm Pitch PS1 Injection valve Ball Screw
Assembly consists of Ball screws, Ball Nut, Sleeve and deflector having critical features with high dimensional

Ball Screw Assembly: Dia 12 mm pitch 5 mm




Developed and established process technology for machining of 0.4 mm Flat bottom holes in
Ultrasonic reference blocks

Developed Process technology for machining of flat bottom hole dia 0.4 mm with flatness less than 5 microns
using customized tools on Ultrasonic reference blocks having dimensional and geometrical tolerances in the
range of 5 to 20 Microns to DMRL, Hyderabad and supplied 10 Nos.

Ultrasonic reference block with Dia 0.4 mm Flat Bottom Hole machining

Design and development of Oxygen Concentrator

The oxygen concentrator is based on the Pressure Swing Adsorption (PSA) which uses ambient air as raw
material. Ambient air contains 21% oxygen, 78% nitrogen, 0.9% argon and 0.1% rare gases. The PSA process
is a static separation of air gases via a specific molecular sieve designed to adsorb nitrogen under pressure,
to produce oxygen-enriched air composed of 93% oxygen and above. The oxygen generator is mainly
composed by 2 separation vessels filled with molecular sieves adsorbers (zeolites), one complete pneumatic
system (valves, filters, pressure regulator...) monitored by an automatic device, and an oxygen tank.

Developed prototype of 02 Concentrator



Major Projects Delivered

Establishment of HAL-CMTI Centre for Experimental Learning in Smart Manufacturing and
Industry 4.0

Objectives of the Centre:
— Establishment of HAL-CMTI Skill Development Centre for Smart Manufacturing and Industry 4.0 at CMTI
with focus on industries involved in aerospace manufacturing.

— The proposed skill development cell is the common facility and will provide experimental learning for
generating qualified and skilled human resource in Smart Manufacturing and 14.0.

— The HAL-CMTI Centre for Experimental Learning in Smart Manufacturing and Industry 4.0 was
inaugurated and dedicated to the nation by Honourable Secretary of MHI, Shri Arun Goel.

The activities are:

¢ Creation of a Demo cell for training and try-outs on smart manufacturing and 14.0
e Awareness Programme across the country for industries and academia
¢ Programme on Smart Manufacturing & 14.0 for converting the students to industry ready engineers

e Training of MSME, Industries and public sector personnel in skilling and re-skilling related to Smart
Manufacturing & 14.0

e Apprenticeships and Internships

Currently, this Centre is training students, faculties, MSME, Industries, Public Sector personnel for skilling and
re-skilling and is helping in skill development gaps in the country.

— CMTI had trained about 4200 personnel from academia, industries, and research institutes on Smart
Manufacturing & Industry 4.0.

— CMTI had provided internship to 100 graduate students on Smart Manufacturing & Industry 4.0.
— CMTI had provided training to 150 BOATS Apprenticeship Trainees on Smart Manufacturing & Industry 4.0.



under HAL-CMTI Skill Development Centre

Software Solution using M2M connectivity for Spare Part & Maintenance Monitoring to
M/s. Toyota Industries Engine India Private Limited
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This project is implemented to help the maintenance team of Toyota Industries Engine India Private Limited
(TIEI Module) to help in machine maintenance activities of their new plant.

Requirements met under the Project are

— Machine Maintenance - Machines (General purpose machines such as CNC and special purpose machines
such as laser cladding monitored for any abnormal conditions.

— Real Time Data Visualization Feature - A graphical way to visualize the data from all these machines.

— Spare Part Management - A system to monitor part count of machines and alerts system to notify maintenance
team when a part of a machine needs to be replaced (which is monitored from a critical limit for the part).

— Alarm Management - A system to generate a summary of alarms for machines.

— Email Alerts & Report Generation - A system to send email alerts when a machine is in abnormal state and to
generate summary report of machines under abnormal states.

— Separate Database for the Machine Data - A new database where a copy data from the existing mongodb
database will exist, and all processing and analytics should be implemented with that data.

— lloT based Low-cost energy monitoring solution to M/s. High-tech Precision Industries Pvt Ltd.



Air Bearing Rotary Table (Nanospin — ABR Series)

CMTI has developed a new product range of Air bearing rotary tables called Nanospin-ABR Series (with
aerostatic bearing technology), a platform for ultra-high precision spindles/rotary tables. These spindles have
a running accuracy between 50-100nms compared to typical commercial spindles ranging from 2-10um.
This spindle/rotary table integration with machines makes an elite, niche product cut above the class. It can
be integrated into ultra-precision machine tools, metrology equipments like Form testers & CMMs, etc., to
achieve the nanometric running accuracies. The developed prototype was product displayed at IMTEX-2023
Exhibition and commercialized to an industry for on-field industry applications and the technology licensing
is also available for Indian industries.

Air Bearing Rotary Table

Up gradation and Maintenance of Thermal Performance Test Facility for Fuel Cooled Oil
Cooler Heat Exchanger

Development of Thermal Performance test rig has been carried out for M/s ADA, Bangalore. The primary
function of this rig is to evaluate the thermal efficiency and pressure drop of the test heat exchanger unit.
Heat Exchanger Performance Test rig is intended to estimate the temperature drops and pressure drops
across 3 lines, viz. Aviation kerosene line, Gear Box or IDG oil line, and Hydraulic oil line, all three line
connected with the test unit (heat exchanger). Design, fabrication and assembly of the test rig are completed
and validation of the test rig is in progress.
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Thermal Performance Test Facility for Fuel Cooled Oil Cooler Heat Exchanger



In-Situ Weld Cutting and Edge Preparation Machine (IWCEP)

Vessel Construction: In-Situ Weld Cutting and Edge Preparation Machine (IWCEP)

In-Situ Weld Cutting and Edge preparation Machine is designed to carry out the cutting and edge
preparation of the Inconel 600 welded profile located in the outer shell and inner shell of the vessel with
diameter 1100mm. The designed cutting speed is 40 m/min with depth of cut 0.05 mm at feed rate of
0.05mm/rev. The machine consists of two major parts such as rotating ring and stationary ring. Stationary
ring will be mounted onto the vessel by the means of supporting pads and rotating ring will be revolving around
the vessel to perform cutting operation.

On successful completion and mockup testing, the In-Situ Weld Cutting and Edge preparation Machine has
been handed over to BARC

o 750 W Vo e 1
Handing Over of In-Situ Weld Cutting and Edge Preparation Machine
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Machine Name: Refurbishment of STE (Stud Tensioning Equipment) - SG Lot-Il CMTI

Stud Tensioning Equipment (STE)

Stud Tensioning Equipment (STE) is designed and developed to carry out flange opening/closing
operation on high pressure vessel. Stud Tensioning equipment (STE) is a hydraulically operated device used
for nut tightening/loosening operation on more number of large size studs located on large pitch circle
diameter flanges. STE enables axial pulling (hydraulic) operation of stud to a larger tonnage value and thus
stretching of stud to elastic limits. Nut tightening is carried out during such stretched condition. When
hydraulic load is released stud looses length by small value which ensures retaining of assured load per stud.
Portable compressed air operated hydraulic intensifier unit enables reaching of higher hydraulic pressures
required to achieve higher tonnage pulling forces. Finer variations in retained elongation of studs are
measured accurately with sensitive Dial Gauges mounted on each STE module. SG arrangement involves a
total of 20 studs located on 860 mm PCD. Size of each stud is M64 x 3. Tensioning of all 20 studs need to
be carried out in one setup in order to reduce time of operation. This machine was earlier supplied to
customer. During the refurbishment, few design change was taken up and replaced the hydraulic fittings and
pneumatic fittings and bought out items.

Hydraulic Second Line Test Rig

Developed Second-line test rigs for HAL to conduct PI checks of all the LRU’s of TEJAS aircraft in manual,
automated, and semi-automated procedures. The list of LRU does include surface Actuators, Hydraulic
pumps, Hydraulic, Pneumatic, and Electrical LRUs.

The second line test rig mainly consists of five test rigs;

e Test Stand for testing the hydraulic pumps and Electric Motor Driven Pump (EMDP).

¢ Test Stand for testing the Flight Control Actuators, Brake Manifold, and Nose wheel steering manifold.
¢ Universal test Stand for testing all the hydraulic components and landing gear components.

e Static Pressure testing Stand

e Filter Test Stand

@



STATIC PRESSURE
TEST RIG

PUMP TEST RIG

FLIGHT CONTROL SYSTEM TEST RIG

FILTER TEST RIG

Hydraulic Second Line Test Rig

The test rigs has been handed over to HAL during BANDHAN, organised by Aero India on 15th Feb 2023
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Handing over of Second Line Test Rig to HAL, Tejas Div during BANDHAN
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Test setup for Endurance Testing of Servo Valve
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Endurance Test Setup for Qualification Testing of CV Gas and MMV Servo Valve

Build a test setup to raise the fuel from 45°C to 90°C in 10min, continuous supply of fuel at 90°C for
35 min and bring back the temperature from 90°C to 45°C in 10 min for simulated high temperature
testing for 300hrs.

Test setup was made with Introduction of in-house developed 4-kW in-line induction heater. The current
supplied to the induction heater has been controlled with the feedback taken from the RTD
connected inline to the fuel line and the temperature profile has been maintained to the required.



Major Ongoing 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. The design of the machine
is completed and the manufacturing and Procurement
of BOl is in final stages. The testing of sub-systems and
sub-assemblies of first machine is in progress. The first
mixer to be tested by March 2023 and handed over on
August 17, 2023.

Sub-Systems of VM-10T Mixer

Development of Advanced Technologies for
Hi-Tech Shuttle-less Looms - Phase-lI

CMTI had undertaken the development of advanced
technologies for high-speed shuttle-less looms under
the DHI scheme ‘Scheme for enhancement of global
competitiveness of Indian Capital Goods sector’.
Phase-ll of the project involves design and
development of one number of High-Speed Shuttle less
Rapier Loom capable of operating at 550 rpm speed
and development of indigenous loom micro-controller.
The Procurement of standard parts and manufacturing
activity for prototype loom is in progress. The loom
micro-controller indigenously designed and developed
by CMTI was integrated with LR-450 loom and the
weaving trials with assistance of weaving consultant is
in progress.

Micro-Controller Based Control System
Interfaced To LR-450



Design and Development of Electronics
module of Her2 Indicator kit for cancer
detection

About 15%to 20% of breast tumors have higher
levels of a protein known as HER2. These cancers are
called HER2-positive breast cancers. Dr. Monidipa
Ghosh from NIT Durgapur has already established
the novel process of functionalization and
bio-molecule adsorption over screen printed
electrodes (SPEs) for human breast cancer biomarker
HER2. This proposed disposable strip based
detection methodology of HER-2 offers a simpler,
more rapid and cost-effective alternative to
conventional methods, thereby leading to further
development in point-of-care testing of breast cancer.
A prototype model of electronic circuitry is already
developed as shown in figure below:
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Building blocks of Her2 indicator kit

Prototype model

Triple stack Anodic bonding - Process

Development

Anodic bonding is used today mainly to bond a silicon
wafer to a glass wafer with high content of alkali
oxides. Glass is bonded to Silicon by applying a large
electric field (e.g. 800V) at high temperature (>300 C).
The reaction between silicon and oxygen then forms
a Si-O-Si bond. Certain MEMS applications like
accelerometers, gyros, Vapor cells and microfluidic
devices require triple stack anodic bonding under
specific gas environments. At present, glass-silicon
anodic bonding has been well matured in the field of
MEMS manufacturing, but the research about the art
of stacking more than double stacks anodic bonding
is still relatively few and not mature. Here, the
Process is established to perform thick triple stack
anodic bonding of thick silicon wafer with glasses
under buffer gas using two electrode setup rather than
conventional three electrode configuration. The results
show very high bond strength.

Interface images of triple stack Si-Glass-Si
and Glass-Si-Glass bonded



Low temperature fusion bonding of fused
silica — Process Development

Direct bonding has a benefit in bonding fused silica
because it preserves the characteristics of the bonded
materials, such as their optical qualities. Glass-to-
glass direct bonding techniques come in a variety of
forms. Fusion bonding is the one of them that is most
frequently employed in industrial manufacturing.
However, for fused silica, this procedure is typically
carried out at very high temperatures (about 1000 C).
As a result, this traditional bonding process cannot
incorporate functional features. Here, a novel wet
treatment based Surface activated low temperature
bonding is done which also results in very high bond
strength.

Bonded Samples after Dicing

Design and analysis of micro thermal mass

flow sensor using thin-flm based
thermocouples
MEMS (Micro-electro mechanical system) based

thermal flow sensors are getting more importance
due to their ease of fabrication, small size, high
measurement resolution. In this proposed work, a
Micro-Thermal flow sensor (TFS) based on MEMS
technology is designed wusing thin film-based
thermocouples. This work mainly focuses on materials
selection, and identification of fabrication process
followed by design, simulation and analysis of Micro-
TFS. In this work, Thermopile temperature sensor is
selected for Micro-TFS to overcome the drawbacks
of other Temperature sensors. Aluminium and
Phosphorus materials combination is selected for
the Thermopile sensor, which generates a better

See-beck coefficient and produces more output
voltage. Fabrication process flow based on MEMS
technology is identified for Micro-TFS. This proposed
flow sensor is capable to measure up to 7 LPM, for
a 6mm diameter channel in Direct-flow mode and
up to 110LPM, for a 25mm diameter channel in
By-pass flow mode.

Thermopile based MEMS Thermal Mass Flow Sensor
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Thermopile based MEMS Thermal Mass Flow Sensor

Assessment for Silicon Photonics and
Diamond chip manufacturing lines with
Indian machinery and supply chain

(Funded by MeitY, Govt. of India)

Silicon Photonics and Diamond chip technologies
has vast application space from 5G/ 6G broadband
network photonics applications to power electronics

to quantum technologies including quantum
computing and quantum communications. The
Lab facilities available at [ISc, Bangalore, CMET

Pune and IIT madras are visited to understand the
manufacturing line requirement. The value chain
starting from source material towards manufacturing
of sub-system like transceiver and Optical detection
system is identified. The fabrication process flow of
Silicon photonics based components such as wave
guide, phase shifter and PIN diode is understood
and the manufacturing line is identified. In a similar
way, the Manufacturing facility required for
Diamond chip Manufacturing is identified to produce
the diamond wafer the mainly used process is
Microwave PECVD process to grow type Il photonics
and electronics grade diamonds. Though the India
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is on second rank for producing lab grown diamond
but no attempt is made till the date especially for
electronics and photonics grade diamond. Globally
few suppliers are available for producing the
photonics and electronics grade diamond wafers.

Development of Airworthy Axial Piston

Pump -30 LPM

It is a indigenous development of airworthy engine
driven pump (EDP) used in Tejas aircraft. A pressure
compensated axial piston pump with rated flow of
30lpm, discharge pressure of 260 bar and speed
4450 rpm.

Major objectives achieved are,

¢ Designauditing of the existing design, mathematical
modelling and internal leakage calculation
to establish the tolerance in association with
Jadavpur University, Kolkata

e Realisation of Engineering model of pump with
industry grade material and tested for 160 Hours.

¢ Design and optimization of vibration fixture for
qualification testing of the pump.

e The Critical Design Review (CDR) conducted on
development of Axial piston pump and clearance
for manufacturing and qualification testing of
Qual Models.

Realisation of Qual model with Aerospace grade
material is under progress.
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Geared Rotary Actuator
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Components for Geared rotary actuator

GRAs are compound differential planetary gear boxes
with high torque amplification capabilities in a very
confined envelope. The GRA Designed by CMTI is
synchronous, negative output, Compound planet
differential gear box. The GRA designed and realized
by CMTI has a torque amplification ratio of 974.45:1,
holding torque of up to 1350Nm (Approx. 2T axial
load capability) and the size of the actuator is Dia
2.5in (63.5 mm).

The manufacture of components for the engineering
model is completed and model is assembled. The
assembled engineering model is proof of actuator
kinematics and manufacturing processes.

Final parts made up of high strength steel is under
process.

Geared Rotary Actuator



Design and Development of Compact AFFM
(Micro AFFM)

The project involves developing a compact p-AFFM
for super finishing, deburring and radiusing of
components with complex and inaccessible
geometries. Indigenous development of visco-
elastic abrasive polymer media in collaboration with
BMS College of Engineering Bengaluru and Process
development for super finishing, deburring and

radiusing of variant materials. Micro AFFM mainly
targets micro featured components within the range
> 200 um. As the abrasives are of synthetic diamond
abrasives capable of finishing harder components
>65 HRC.

Micro AFFM 75 D displayed and demonstrated
at IMTEX 2023

Project status:

e Machine development of Micro AFFM 75 D is
completed.

* Process development for super finishing, deburring
and radiusing is under process.

Design and development of Compact-
Diamond Turning Machine (u-DTM)

CMTI is developing a compact single point diamond
turning machines (SPDT) for producing metal
mirrors used in ophthalmic industries, electro optics
industries; strategic sectors etc. With increase in
demand of single-point-diamond-turning for molds
of plastic prototyping production of optical
components like Intra-ocular lenses, contact lenses,
etc. there is a need for low cost and compact machine

for carrying out machining activities of small size
components. As the cost of a typical DTM with all
optional accessories is order of few crores, CMTI is
working on reducing the cost of machine to make
it affordable by many industries and institutes.
The present status of project is development of
indigenous and compact size critical machine elements
like oil bearing hydrostatic slides, aerostatic spindle,
tool post etc in progress.

SolVIS - The Al Based Solar Panel Inspection
Software

SolVIS is an inspection software for M/s. Tata Power
Solar Pvt Ltd, Bangalore., for carrying out automated

quality check on pre-captured EL images of
monocrystalline and polycrystalline solar panel
thereby providing characterization, reducing

human error and stress and increasing efficiency of
inspection. The system was developed and deployed
successfully at Tata Power Plant in Oct 2022.

Following are the distinctive features of the system:

e  Defect detection and location marking.

e Defect characterization based on length and area.
e User defined dynamic inspection criteria.

e Inspection report with detailed defect statistics.

e Cycle time of 4 Secs/ panel.

e  Option to train new panels.

...... it
Solar Panel Vision Tnspection System
Sol V15
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—
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Main User Terminal from SolVIS



Value Added Laboratory Services

Precision Metrology Services

CMTI renders services in calibration of masters in the
area of length, angle, form, surface finish and gears
having majority traceability to international standards
with measurement capabilities, which are best
among any other laboratories in India. Metrology
Laboratory is catering to the needs of the industry
in calibration and precision measurements. The
laboratory handled 805 calibration assignments and
90 inspection assignments during the current period.
Major portions of assignments were carried out in
the area of calibration and inspection of precision
components.

e Major calibration services provided to 14
Government Organizations, 25 Public Sectors and
315 Private Organizations during this period. The
major services are listed below:-

- Slip Gauges - 50 sets.

- Long Slip Gauges - 122 Nos.

- Angle Gauge blocks - 181 Nos.

- Spirit Level -02 Nos.

- Surface Roughness & Depth Masters - 67 Nos.
- Glass Hemisphere and Flick Standards - 21 Nos.
- Optical flats - 42 Nos.

- Optical Parallels - 98 Nos.

- Master Cylinders/ Cylindrical Squares - 9 Nos.

- Radius Standard / Contour Master - 21 Nos.

- Electronic Levels, Mini Levels and Coincidence
Levels - 27 Nos.

- Dial Gauges - 20 Nos.

- Inclinometer - 05 Nos.

- Glass Scales/ Grids - 65 Nos.

- Master Gears - 35 Nos.

- Ring Gauges - 76 Nos.

- Thread Ring Gauge - 27 Nos.

- Plug Gauges / Master Disc - 31 Nos.

- Thread Plug Gauge - 8 Nos.

- Caliper Checkers / Check Masters - 11 Nos.
- Step Gauges - 01 No.

- Granite/Steel Squares - 07 Nos.

- Vernier / Digital Caliper -13 Nos.

- Test Mandrels - 04 Nos.

- Ball bar - 04 Nos.

- Spherical Masters and Tungsten Carbide Balls - 17
Nos.

- Electronic Probe - 02 Nos.

- Autocollimator - 02 Nos.

- Micrometer - 44 Nos.

- Radius Gauges - 04 Nos.

- Portable Arm CMM - 01 No.

- Master Cone - 04 Nos.

- Portable Roughness Tester - 03 Nos.
- Laser Measurement System - 09 Nos.
- Angular Graticule - 07 Nos.

- Lever Arm - 10 Nos.

- Indexing Table - 02 Nos.

- Unimaster-04 Nos.

- Slip Gauge Accessories - 03 Sets

¢ Onsite Calibration of

- CNC Machines - 18 Nos.
- CMM - 07 assignments
- Slip Gauge Comparator - 02 assignments

- Universal Length Measuring Machine - 05
assignments

- Laser Micrometer - 01 assignment
- Profile Projector - 01 assignment
- Form Tester - 04 assignments

- Roughness Tester - 04 assignment
- Surface Plate - 01 assignment

- Contour Tester - 02 assighments



In addition of the above calibration work, incoming
inspection, vendor component inspection, bought
out items inspection for internal projects and support
for measurement for critical parameters for precision
machined components for outside customers were
also carried out during current period.

Further, this laboratory supports the ultra-precision
measurements for Student projects and R&D work of
the Scientists in the Institute.

¢ Some of the major internal & external projects for
which the inspection support rendered

- Metrology laboratory provides the Inspection
services to the Internal Projects as part of
Quality assurance plan. Laboratory supports
in inspection/ measurements of critical
parameters for the in-house machined parts,
subcontracted parts and bought outs. Some of
the Internal Projects are as listed below: VM
10T, LR-550, IWCEP, GRA, AFFM, BALL SCREW.

- Inspection services are provided to the outside
customers in the measurement of critical
parameters for precision parts. Some of the
External Inspection Assignments are as listed
below:

- Measurement of Test piece M/s. GF machining
solutions, Bengaluru.

- Measurement of Spindles M/s. Unimach

Aerospace pvt. Ltd. Bengaluru.

- Measurement of Gears M/s. Vayu engineering,
Bengaluru.

- Measurement of Cams
machines Pvt Itd, Bengaluru.

M/s.Nagel Spl

- Measurement of Gears M/s. Lohia corporation
limited west bengal.

- Measurement of Drive shaft, work wheel and
Spindle M/s. BFW, Bengaluru.

- Measurement of Gears M/s. NV dynamics
Bengaluru.

- Measurement of shaft M/s. SKF India Limited
Bengaluru.

- Measurement of Drill jig blocks M/s. Plastro
Kerala.

- Measurement of Seal Sleeve M/s. HHV

pumps Bangalore.

- Measurement of Thin cylinder M/s. Barc

Mysuru.

- Measurement of Spindle M/s.
Bangalore.

Dynotech,

- Measurement of Profile M/s. LEOS, Bangalore.

Inspection of Thin Cylinder

Advance Material Characterization

Nano Manufacturing Technology Center (NMTC)
facilities are used to provide advanced material
characterization services to industry and academia.
The facilities include Atomic Force Microscope (AFM),
Nano indenter, Optical Profiler, Ellipsometer, FTIR,
Raman Spectroscope, Confocal Microscope, Particle
size analyser, Micro Hardness Tester, Transmission
Electron Microscope (TEM), FESEM & EDXA, Vacuum
Furnace & Ball Mill.

Testing of Porcelain Insulators has been carried out
as per RDSO standards: Porcelain Insulators for
railway traction applications are a category apart
from the regular insulators as they demand extremely
stringent performance and safety requirements.

AMC (Industry + Academia + Internal + Demonstration)
services from April’22 to March’23:

Total tasks undertaken: 271

Beneficiary Industries: M/s. RITES Limited Mumbai,
M/s. RITES Limited Delhi, M/s. RITES Limited
Chennai, M/s. Modern Insulators Ltd., M/s. Insulators
Electricals Company, M/s. Saravana Global Energy Ltd.,
M/s. Aditya Birla, Nano watts, ISRO, Log9 Materials,
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., Indo-MIM Pvt. Ltd., ITC,
Geological & Metallurgical Laboratory. Applied
Materials, D M Enterprises, Bosch Limited, Aavid
Thermalloy India Pvt Ltd., Bulk MRO Industrial Supply
Pvt. Ltd.,, TUV Rheinland India Pvt. Ltd., TVS Motor
Company Limited Hosur, Titan Company Pvt. Ltd. Hosur



Academia: NITK, IEST Shibpur, Atria College of
Engineering Bangalore, BMS College of Engineering,
RV College of Engineering etc, Dayananda Sagar
College Bangalore

Noise & Vibration Lab Services

These services has been provided to capital goods
industries. The following are the few important
services offered in this year.

Dynamic Balancing and Vibration Analysis of GE
impeller rotor & Turbine Sub-assembly

Customer: Pragati Transmission Pvt Ltd, Bangalore.
End User: M/s. GE Aviation, Bangalore.

The project involved development of complete test
bench setup for balancing the Turbine sub- assembly
& drive sub-assembly. The design and fabrication
were completed and the test bench was assembled
and integrated for balancing test.

In the first phase, the dynamic balancing of impeller
was done SCHENCK Balancing machine to the
balance quality grade of better than G2.5 for the
service speed of 60,000rpm.

In the second phase, the in-situ balancing of turbine
sub assembly was carried out to achieve the vibration
severity level of less than 0.004 mm/sec.

In the third phase, the in-situ balancing of turbine
drive sub assembly was carried out to achieve the

vibration severity level of less than 0.146 mm/sec,
this is well within the permissible limit of 0.7mm/sec.

Noise and Vibration Testing and Certification of
various industrial products as per International

Standards

Noise Measurement of Dot Matrix Printer
as per EU Norms

Natural Frequencies and Damping Factor
Measurement of Composite Spring

Micro & Nanomachining services

Finishing using Abrasive flow finishing machine
(AFFM-150D)

Services provided to industries using Abrasive flow
finishing machine (AFFM-150D), through developing
appropriate fixtures, optimised process parameters
and surface roughness characterisation.

e Abrasive flow finishing for 3D printed metal
additive propeller component from M/s Agnikul
Pvt Ltd.

L e -.'Lj:'. ThA Y
ponent with developed work
holding fixture
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e Abrasive flow finishing for SS316L Manifold
Components from M/s Motion Metriks

Sensor Technology Development Centre

Components Pvt. Ltd. Services

Deburring
& radiusing

Before AFFM After AFFM

Micro finishing, deburring and radiusing of manifold
components through AFFM-150D

Materials and Metallurgy Lab Services

e Characterization Services: 2465 (NABL accredited).
¢ Materials & Metallurgy regular testing: 1360

¢ Failure analysis of engineering components : 8

Total tasks undertaken: 329

Beneficiary Industries: Innovative Technologies,
Bangalore, Sandisk India Device Design Centre
Pvt Ltd, Appasamy Associates Private Limited,
Nanowatts Technology Pvt Ltd, Semi Conductor
Laboratory, Hind High Vaccum Company Private
Limited, Indian Institute of Science, Stethox
Healthcare Pvt Ltd, Vaidyanatheswara Instruments,
CSIR-Central Glass & Ceramic Research Institute,
Transform Sci-Tech Pvt. Ltd, Kanchi University,
AARK Metrology Solutions, Syannlab Solutions
Pvt. Ltd, Adcon Instruments, Sri Sri Rajiv Gandhi
College of Dental Sciences and Hospital, Jiva
Science Private Limited, Bellatrix Aerospace
Pvt. Ltd, Zumheilen Diagnostic and Therapeutic
Pvt Ltd, Solid State Physics Laboratory (SSPL),
Log 9 Materials, Roots Industries India Limited,
INFAB Semiconductor Pvt Ltd, Malaviya National
Institute of Technology Jaipur, National Aerospace
Laboratories, Electrohms Pvt Ltd, South India
Textile Research Association, Sree Chitra Tirunal
Institute for Medical Science.



Ongoing Plan Projects

Smart Manufacturing Development and
Demonstration Cell funded by MHI under CG
Scheme-Phase-l as a SAMARTH centre

Establishment and Demonstration of Smart factory
and its Digital Twin at SMDDC Cell

Establishment and Demonstration of Smart factory
and its Digital Twin at SMDDC cell is collaborative
project with the industry partner. The functional
smart factory consists of CNC metal cutting machines,
sheet metal cutting machine, additive manufacturing
machine, smart inspection and metrology systems,
robots, supported by design, analysis, manufacturing
optimization and computer aided manufacturing
and other accessories and supporting system.

The metal cutting machines includes Turning Centre,
Turn-Mill Centre, Vertical machining Centre and
the legacy machines which will be converted into
smart and will be able to monitor the OEE and real
time monitoring of each machine for its utilization.
Along with metal cutting machine, there is also a
sheet metal cutting machine, which would be used
to demonstrate sheet metal cutting operation along
with other sheet metal process evaluation and
costing capabilities. The smart metrology lab for
inspection and quality control of inspecting of
components, that are fabricated, consists of CMM
and vision-based inspection system. The inspected
data is processed and analyzed and live correction
on machining operation can be done if required.
All the machines/equipments on the layout are
integrated and connected onto the Network using
the OPC-UA/MT-Connect/ other protocols and
interface to cloud and server.

Present Status: The Design, overall framework,
procurement of software and the hardware’s,
installation and integration of hardware to IIOT
platform are completed. Testing and validation
is on-going.

Pictorial view of SMDDC




Digital Twin based Availability Prediction
for Spindle & Feed Drive System of Machine
Tools

The project involves developing a digital twin-based
availability prediction for spindle and feed drive
system of machine tools in collaboration with Industry
Partner. Considering the CNC machine, the major
elements constituted of Feed drive and Spindle Axis
consists of ball screw drive, which helps to move
the table along its axis. Recirculation part with the
groove in the ball screw is helical, its steel balls
roll along the helical groove. Angular Contact Ball
Bearings (ACBB) are primary load carrying members
in High-speed spindles. The major outcome of the
digital twin is Smart Diagnosis Module, Smart Prognosis
Module, Smart Inventory Management, Production
Analytics Module, Model based control, Availability
Module.

Asmbl o Fed Drive Test Rig
Project status: Test Rig has been established. The

software has been developed. Testing & Validation is
ongoing

Design and Development of Smart Integrated
Motor Spindle

The project is being executed in collaboration with
Industry Partner. The smart spindle is an loT enabled

spindle, incorporates smart and real-time sensors,
with predictive maintenance capacity that accounts
for problem ratification and longer machine life.
The design consists of real time position sensing for
drawbar attachment of clamp and unclamp monitoring
of chuck. Real time temperature sensing for Motor,
drawer and bearings. The overall spindle runout
and positioning accuracy through encoder. The real
time monitoring of vibration during spindle running
through accelerometers. The design consists for
fine tuning the balancing of spindle through disk
arrangements in the shaft.

SMART INTEGRATED

MOTOR SPINDLE

Project status: Design and procurement completed.
Manufacturing of the spindle components are under
process

Augmentation of Testing Facilities at CMTI —
Funded by MHI under CG Scheme Phase-II

Product qualification and certifications are important
to industries in order to prove their credibility to the
market, with outstanding quality, compliance with
national, international and industrial regulations
and standards. Product Testing, Qualification and
Certification facilities in the area of Capital Goods
Sector in the country needs to be strengthened
by creating state of art facilities and dedicated
institutions that become repositories of specialized
acumen in various disciplines of Testing, Qualification
and Certification.

This will enable Indian industries to secure a
competitive edge over global competitor. This will
also facilitate Indian industries to gain access to
global markets which results in higher sales and
helps to improve the GDP of the nation.



In this direction, Ministry of Heavy Industries
(MHI), Government of India sanctioned a Project of
“Augmentation of Testing Facilities at CMTI” under
the component ‘Augmentation of Existing Testing
and Certification Centres’ of the Scheme for

“Enhancement of Competitiveness in the Indian
Capital Goods Sector Phase-lI” to Central
Manufacturing Technology Institute (CMTI) with

Project outlay of 45.68 for augmenting eight Test
Centers at CMTI.

The Testing Centres are:

Advanced Engineering Materials Testing Facility
Hydraulic Elements Qualification & Certification
Micro Systems Testing Facility

Advanced Metrology Laboratory

NVH Testing Facility

Advanced Materials Characterization Laboratory

Proficiency Testing Provider (PTP) Lab
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Compendium of Facilities for Certified Reference
Materials

The objective of this project is to

e Provide state of the art test platforms for
evaluating / qualifying virtual, sub-scale &
production models prior to industry deployment
as well as technology benchmarking services.

¢ Providing unbiased neutral test services by
adopting domestic (BIS) and global test protocol
(ISO, ASTM, DIN, JIS)

¢ To Design and Develop Test protocols (Directives)
for testing Components/ Products.

e PT Services to Laboratories in the field of
Dimension for Basic & Precision Instruments.

e Creation of a production facility for Indigenous
development of Certified Reference Materials
and NDT calibration blocks for calibration of
equipment, validation of test methods, materials
testing, qualification and certification.

e Dissemination of knowledge in adaptation of
Directives to user industries.

Mode of Financing:

Total Project Cost: Rs. 45.68 Cr
MHI Grant (80%): 36.544 Cr

CMTI Contribution (20%): 9.136 Cr

Project Status: Project approved on 29.07.2022,
received the first Instalment and equipment
procurement process is under progress.

Industry Accelerator at CMTI - Funded by MHI
under CG Scheme Phase-lI

Under Phase-2 of the Capital goods sector
enhancement scheme of the Ministry of Heavy
Industries, Govt. of India, an Industry Accelerator has
been set at CMTI.

This Industry Accelerator is focussing on Technology
and Product Developmental Projects [TRL 7-8] under
two cohorts namely “Machines & Automation” and
“Aggregates for capital goods equipment’s. The
Industry Accelerator is working to bridge the
Technological gaps in the country as listed in the
National Capital Goods Policy document and
collaborate with potential industrial partners for joint
product development.

Each Cohort is developing around 8 identified
products (16 in total) and associated technologies, in
collaboration with industry partners and the products
are targeted to be developed in a period of 2 to
2.5 years. It is expected that at least 16 new indigenous
products/technologies will be commercialized by
CMTI along with Industry partners at the end of
the development period. The Identified Products/
Technologies under each cohort with the status of
development work is given in Table 1.



Cohort 1: Machines & Automation

Table 1: List of Identified Products/Technologies under Cohort 1: Machines & Automation

Sl.

Identified Products/Technologies

Project Status

Leak Test Panel.
Industry Partner: M/s. SPM India Ltd.

under

C1.1 | Development of Laser-based Work has been initiated to develop and establish indigenous expertise
Directed Energy Deposition Additive | for manufacturing of Laser-based Directed Energy Deposition Additive
Manufacturing Machine. Manufacturing systems, for metal additive manufacturing, which will
Industry Partner: M/s. Sahajanand enable development and manufacturing of quality components for
LaserTZchnoIo ’ Ltd ’ . aerospace, defence and space industries.

gy Ha. Beneficiary Industry: Additive Manufacturing Industries
C1.2 | Smart Heat Treatment Technologies | Development of an lloT-enabled heat treatment system has been initiated,
Industry 4.0. which can convert the conventional furnace into a smart furnace to
) ensure high-quality heat treatment process for mechanical components
IPnodi::tF:\ylltPi;;ner. M/s. Quantum used in all manufacturing industries.
T Beneficiary Industry: Furnace OEMs & User Industries

C1.3 | Design, Development and Testing Development has been taken up for an automated weld defect detection
of an Al enabled automated weld system for identification, and diagnosis of defects in the welded joints
defect detection system and to ensure high quality fabrication works.

) Beneficiary Industry: manufacturing industries in general engineering,
Lnoiift;ztpi:;ner' M/s. Quantum automotive, defence, ship building and aerospace

C1.4 | Development of Automated Optical | Development of an automated Optical 2D and 3D Inspection System
Inspection System for PCBs. has been taken up for identification of defects and assuring quality in
Industry Partner: M/s. Hynetic mass manufacturing of PCBs, used in electronic equipment manufacturing
Electronics Pvt. Ltd. mdust.rl'es. . . .

Beneficiary Industry: PCB & Semiconductor Manufacturing Industries.

C1.5 | Development of Portable Surface A compact and portable surface roughness testing equipment is being
Roughness Testing Machine. developed for both shop floor and laboratory use, for evaluation of
Industry Partner: M/s. Hynetic surface roughness of engineering components, produced by all subtractive
EIectrorZics Put Ltd Bk and additive manufacturing processes.

T Beneficiary Industry: All Manufacturing Shop floors & Dimensional
Metrology labs

C1.6 | Development of BLDC Coil Winding Work has been initiated to develop lloT enabled automatic coil winding
Machine with the Total Test Bench machines and associated equipment’s for pre and post process
and Automation for Manufacturing. | automation, for production of BLDC motors for applications such as
Industry Partners: M/s. Exomoto drones for agriculture, smart monitoring of civic amenities and defence
Techno?/o ies Put -Ltd .M/s Svnthesis applications and drive motors for robots.

Winding $echno|i3gieg Pyt Ltc\I/ Beneficiary Industry: BLDC Motor OEMs
M/s Tigerhawk Designs Pvt. Ltd.,
M/s Gemni Electro Corporation.

C1.7 | Design & Development of Signal | Work is ongoing to develop an 14.0 compatible Multi Signal Capturing
Capturing & Signature Analysis | & Signature Analysis Device, which uses Machine learning and Al, for
device. diagnosis and predictive analysis of capital good machines.

Industry Partner: M/s. SPM India Ltd Beneficiary Industry: Heavy Engineering manufacturing Industries
C1.8 | Design and Development of Industrial | Work has been initiated to develop an 14.0 compatible Industrial Leak

Testing Device used to measure the spillage of liquids or gases from
enclosed systems in automotive, railway, aerospace, medical and pharma
industries.

Beneficiary Industry: Automotive, Railway, Oil & Gas, aerospace, medical
and pharma industries




Cohort 2: Aggregates for Capital Goods (CG) Machines.

Table 2: List of Identified Products / Technologies under Cohort 2: Aggregates for Capital Goods (CG) Machines

sl. Identified Products/Technologies under Project Status
Cohort 2

C2.1 | Development of Universal Machine to | Development of a universal machine to cloud connecting
cloud connecting edge device. edge device has been initiated that gives direct cloud
Industry partner: M/s. ENMAZ Engineering connectivity to any capital good machine or PLC.

Services Pvt. Ltd. Beneficiary Industry: Factory Automation & smart manufacturing
shop floors

C2.2 | Development of Digital Twin (DT) Assisted | Development ongoing for an innovative multi-sensor integrated
Smart Manufacturing (DT of a Smart|smart tool holder and its digital twin, which is capable of
Cutting Tool Holder). measuring and analyzing triaxial cutting force, torque, and
Industry partner: M/s. Quantum Point Pyt. cutting vibration simultaneously and wirelessly
Ltd. Beneficiary Industry: All Machine tool OEM’s & Metal cutting

Manufacturing Industries

C2.3 |Design & Development of Porous | Work initiated to develop high precision air bearing spindle
graphite-based Air Bearing Spindle for | using porous graphite as restrictor material, which in turn
Machine Tools & Metrology applications. will be used for indigenous manufacturing of affordable
Industry  partner: M/s.  Redundant ultra-precision machines and metrology equipments.
Mechatronics Lab Pvt. Ltd. Beneficiary Industry: Precision machine tools and Metrology OEM'’s

C2.4 | Design and development of Ballscrews for | Development is ongoing for precision class ball screws and
Precision Machine Tools. ball nuts, which are most commonly used by machine tool
Industry partner: M/s. GDR MekTek Pvt. OEMs in our country.

Ltd. Beneficiary Industry: All Machine tool OEM’s, Industrial, electrical,
transport machinery industries

C2.5 | Design & Development of LM Guideways | Development initiated for precision class LM guideways.
for Precision Machine Tools. Beneficiary Industry: All Machine tool OEM'’s, Industrial,
Industry partner: M/s. GDR MekTek Pvt. | electrical, transport machinery industries, Medical
Ltd.

C2.6 | Development of technology for laser | Design initiated to develop process technology for in-situ laser
polishing of 3D outer surfaces of | polishing usingindigenous laser systems
components. .. . . . .

Beneficiary Industry: Additive Manufacturing Industries, Machine
Industry partner: M/s. Sahajanand Laser | tool OEM’s
Technology Ltd.

C2.7 | Design & Development of Servo actuators/ | Work initiated to develop servo actuators and controller for
controller for Press and Nutrunner | development of servo electric presses and nut runners in our
applications. country.

Industry partner: M/s. Quicloc Pvt. Ltd. Beneficiary Industry: Machine tool, packaging, material handling,
assembly lines, automation

C2.8 | Design & Development of Injection unit | Design ongoing to develop a modular low temperature
for low temperature Wax injection | wax injection unit, which can be integrated with any wax
Moulding. injection moulding machine, made in India.

Industry partner: M/s. PMP Machine Tools. | Beneficiary Industry: Investment Casting Industries.




Awards and Recognitions
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Women Leaders in Automation and Data

Science - Award

Our scientist, Ms. Deepa R, Sct-D and Group
Head of Vision Technologies has been awarded as
“Women Leaders in Automation and Data Science”
awarded by the Centre for Industry 4.0 (C4i4 Lab),
Pune. C4i4 Lab has been established under the
Ministry of Heavy Industries’ SAMARTH Udyog
initiative to accelerate the adoption of Industry
4.0. Nominations were invited from all over the
country for the second edition of the Recognition
Program for Women who have made impressive
contributions in the domains of Data Science
and Automation. The other awardees were Uma
Balakrishnan, Managing Director, Axcend Automation;
Sangeeta Kale, Director, Navyukti Innovations Pvt
Ltd, Pune and Rutuja Udyawar, CEO and Founder,
Optimum Data Analytics Private Limited, Pune.
The awards were presented to the winners by,
Ms. Gauri Kirloskar, Managing Director, Kirloskar
Oil Engines Limited and Mr. Tomohiro Yoshida,
Director, Head of FAID Mitsubishi Electric India.

Ms. Deepa was recognized for her work in indigenous
development of state-of-art machine vision

inspection solutions and their integration for factory
automation.

Prof. S. K. Joshi Laboratory Excellence Award

National Board for Quality Promotion (NBQP) under
Quality Council of India has instituted “Prof. S.K.
Joshi — Laboratory Excellence Award” to promote
Laboratory Quality and performance improvement in
the country. The award has been incepted to ensure
the laboratory’s commitment to achieve excellence
in providing high precision testing and calibration
services in line with the prevalent national/
international quality systems legislations including
Health, Safety, and Environment (HSE).

The Award is to recognize Laboratories (Testing,
Medical and Calibration) those have established
outstanding achievements in the field of Quality in
services and benchmarked in their domain for their
best practices.

Metrology Laboratory of CMTI has taken part in
this competition under calibration category. The
assessment process for this award included 5 stages
of assessment by Technical Expert Committee (TEC)
and on evaluation Metrology Laboratory, CMTI has
been recognized with Prof. S.K. Joshi Laboratory
Excellence award (Certificate of Appreciation) under
the category of Calibration. The award has been
presented during the Silver Jubilee celebration of QCI
on 6th October 2022 at Dr. Ambedkar International
Centre, New Delhi by Shri Adil Zainulbhai, Chairman,
Quality Council of India (QCl).
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Research Collaborations:

MoU and NDA

An MOU was signed between CMTI and Marwadi University Rajkot

An MOU was signed between CMTI and NMAM Institute of Technology Nitte.

An MOU was signed between CMTI and Indian Institute of Technology Hyderabad.

An MOU was signed between CMTI and Atria Institute of Technology —Bengaluru.

An MOU was signed between CMTI and Kalinga Institute of Industrial Technology Odisha.

An MOU was signed between CMTI and HMT (International) Limited.

An MOU was signed between CMTI and Sree Chitra Institute for Medical Science &Technology.
An MOU was signed between CMTI and Accurate Gauging & Instruments Pvt Ltd.

An MOU was signed between CMTI and GIDC LODHIKA Industrial Association.

. An MOU was signed between CMTI and CSIR-Pune

. An MOU was signed between CMTI and M/s. National Centre for Additive Manufacturing Foundation.

. An MOU was signed between CMTI and National Institute of Design, Ahmedabad

. An MOU was signed between CMTI and Centre for Nano & Soft Matter Science, Bengaluru

. An MOU was signed between CMTI and Reva University- Bengaluru.

. An MOU was signed between CMTI and Karunya Institute of Technology & Sciences, Coimbatore

. An MoU was signed between CMTI and lIT Kanpur.

. An MoU was signed between CMTI and M/s. Accurate Gauging & Instruments Pvt. Ltd, Pune & M/s. Tesa

Technology- Hexagon Metrology India Pvt Ltd.

A Work Agreement was signed between CMTI and Bhabha Atomic Research Centre.

A Confidentiality Agreement Signed between CMTI and Toyota Industries Engine India Pvt Ltd Bengaluru.

A Research agreement was signed between CMTI and Indian Institute of Technology Bombay, Aditya Birla
Science & Technology Pvt Ltd, Bharat Forge Ltd.

A Confidentiality Agreement was signed between CMTI & PolyOne Polymers India Pvt Ltd.

Collaborated with IIT Jammu for Development of 3D Holography based Digital Twin Development of an

Induction Motor.

An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
An NDA was signed between CMTI and M/s.
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Indian Institute of Science
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Swain Infotech Pvt Ltd-Bengaluru

Arjun Desai Innovative Worldtech Pvt Ltd



New Facilities Created

Facilities added under SMDDC Lab : e The compressor and new compressor lining for all
the equipment in SMDDC workshop was created

e Master control room for smart factory that has
console consisting of arrangements of workstation
and screen for display, monitoring and control of
smart factory has been created, however overall
integration for controlling the activities is under
progress. was created

i

Master control room for smart factory

¢ Smart Metrology Lab was created and under the
umbrella of SMDDC workshop

Compressor Room and compressor installed
for Workshop

e Established Collaborative Robots Laboratory for
Experimental Learning at CMTI.

Photos showing smart metrology laboratory



e Establishment for Mixed Reality lab is under
progress.

l \
Facilities added under Noise & Vibration Lab:
e Sound Level Meter.
e Noise dosimeter.
e Sound Level Calibrator
¢ Machinery Health Analyzer

¢ Machinery Fault Simulator

Laboratory Infrastructure

Inthe year 2022-2023, Sensor Technology Development
Centre has been established. It is being a Diamond
Jubilee Year, this centre has been named as Diamond
Jubilee Centre for Sensor Technology Development.
Honorable Union Minister, Ministry of Heavy
Industries, Dr. Mahendranath Pandey inaugurated
this laboratory in august presence of State Minister
of MHI, Shri. Krishan Pal Gurjar and GC President,
Dr. V K Saraswat on 12th April 2022.

This building is housed with clean rooms of class 100,
1000, 10000 and 100000 of total 980 sq.mtr area.
This centre is equipped with State-of-the-art R&D
facilities that are capable of processing 6” wafer
starting from FAB characterization and packaging
facility as required to develop MEMS devices.

CMTI - HAL Experimental Learning Centre in Smart
Manufacturing and Industry 4.0

CMTI established Experimental Learning Centre
in Smart Manufacturing and Industry 4.0 with the
support of Ministry of Heavy Industries under

SAMARTH Centre and CSR scheme of HAL. This Centre
is aimed to impart practice based learning on several
technology pillars of Industry 4.0. This facility is housed
with 8 experiential laboratories. This facility was
inaugurated by Shri Arun Goel, Honourable Secretary
of MHI on 14th October 2022.




HR Activities

HRD Programs Conducted by CMTI

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 industries in the 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
2022-23 (April 2022 to March 2023), by conducting
31 training Programmes for 411 Engineers over
101 Man days.

Training Programs

Scheduled training programs

22 Scheduled training programs were conducted for
263 participants for over 66 Man Days on topics like
Additive Manufacturing & Rapid Tooling, Advanced
Materials Characterization Techniques, Calibration
of Dimensional Measuring Equipments, Chemical
Mechanical & Metallographic Testing of Metallic
Materials, Design For Manufacturing & Assembly,
Electron Microscopy Analysis, Gear Engineering,
Geometric Dimensioning & Tolerancing, Industry
4.0 & Smart Manufacturing Systems, Introduction to
CMM, Laboratory Management & Internal Audit as
per 1SO / IEC 17025: 2017, Materials & Metallurgy for
Non-Metallurgists, Mechatronics & Manufacturing
Automation, Micro & Nano Machining, Noise &
Vibration Analysis methods (Basic & Advanced), Non
Destructive Testing, Optical Emission Spectrometry,
Precision Measurements & Metrology, Uncertainty of
Measurements for Dimensional Measurements.

Exclusive training programs

08 Exclusive training programs were conducted for
138 participants for over 31 Man Days on “GD&T,
Manufacturing & Inspection” for M/s. Applied

India Pvt. “Additive

Materials
Manufacturing & Rapid Tooling” for M/s. Hindustan

Ltd. — Bangalore,

Aeronautics Limited — Bangalore, “Geometric
Dimensioning & Tolerancing” for M/s. LAM Research
— Bangalore, “Laboratory Management & Internal
Audit as per 1SO / IEC 17025: 2017” for M/s. Naval
Dockyard - Visakhapatnam, “Industrial Internet
of Things & Robotics” for Siddaganga Institute of
Technology — Tumkur, “Industrial Internet of Things
& Robotics” for Gowdara Mallikarjunappa Institute
of Technology (GMIT) — Davanagere, “Introduction
to CMM & its Applications” for National Skill Training
Institute — Bangalore.

Onsite training programs

1 Onsite training program was conducted for
10 participants for 4 Man Days on “Laboratory
Management & Internal Audit as per ISO / IEC 17025:
2017” for M/s. Schneider Electric, Bangalore

Collaborative Programmes with Academia

e Karunya Institute of Technology & Sciences,
Coimbatore

- 2 year MJTech (Advanced Manufacturing
Technology) programme was launched in July
2015.

- 1st,2nd & 3rd sem at KITS and 4th sem at CMTI

- 39 students belonging to 4 batches have
completed their project work at CMTI.

- 09 students belonging to 5th batch are
carrying out their project work at CMTI from
December 2022 to April 2023.

Skill Development Programs

e Apprenticeship

CMTI has initiated General Stream (B.Com/ B.Sc./
BCA/ BBA/ BA etc.), Graduate (Engg./ Tech.),
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.

Total 29 Apprentices (27 Graduate Apprentices,
01 Technician Apprentice & 01 General Stream)
have enrolled for the year 2022 — 23, under this
scheme for a period of 01 year.

General Internship

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

About 24 Engineering students from various
institutes have undergone internship as listed
below.

23 Graduate Interns from various institutions like
Indian Institute of Technology, Tirupati; National
Institute of Technology, Tiruchirapalli; National
Institute of Technology, Rourkela; Birla Institute
of Technology & Science, Pilani; SRM Institute of
Science and Technology, Tamil Nadu; BMS Evening
College of Engineering, Bangalore; MS Ramaiah
University of Applied Sciences, Bangalore; Anna
University, Chennai; Nitte Meenakshi Institute
of Technology, Bengaluru; Presidency University,
Bangalore; RNS Institute of Technology, Bengaluru;
Sri. M Visvesaraya Institute of Technology,
Bengaluru; Visvesvaraya Technological University,
Belagum; 01 Post—Graduate Intern from
Visvesvaraya Technological University, Belgaum.

MHI Internship

85 Engineering Graduate students from various
institutes have undergone sponsored Internship as
listed below

National Institute of Technology Calicut; National
Institute of Technology Karnataka, Surathkal;
National Institute of Technology, Rourkela;
Acharya Institute of Technology, Bangalore; BMS
College of Engineering, Bangalore; CMR Institute
of Technology, Bangalore; Dayananda Sagar

College of Engineering, Bangalore; Don Bosco
Institute of Technology, Bangalore; Dr. Ambedkar
Institute of Technology, Bangalore; Er. Perumal
Manimekalai College of Engineering, Tamil Nadu;
Government Sri Krishnarajendra Silver Jubliee
Technological Institute, Bangalore; Hindustan
Institute of Technology and Science, Tamil Nadu; JSS
Academy of Technical Education, Mysore; M S
Ramaiah Institute of Technology, Bangalore; M S
Ramaiah University of Applied Sciences, Bangalore;
Muthayammal Engineering College, Tamil Nadu;
National Institute of Engineering, Mysore; New
Horizon College of Engineering, Bangalore; Nitte
Meenakshi Institute of Technology, Bangalore;
Oxford College of Engineering, Bangalore;
Presidency University, Bangalore; Reva University ,
Bangalore; RNS Institute of Technology, Bangalore;
Sambhram Institute of Technology, Bangalore;
Sapthagiri College of Engineering, Bangalore;
Sardar Vallabhbhai National Institute of Technology,
Surat; Siddartha Institute of Technology, Tumkur;
SIB Institute of Technology, Bangalore; University
Visvesvaraya College of Engineering (UVCE),
Bangalore; 01 Post Graduate Engineering
student from Government College of Technology,
Coimbatore has undergone sponsored Internship.

Students Project work

CMTI is providing live industrial project work for
Graduate & Post Graduate Engineering students.

Non Stipendiary Project

12 Post Graduate Engineering Students from
Karunya Institute of Technology and Sciences
(KITS), Coimbatore; M S Ramaiah Institute of
Technology, Bangalore & Siddaganga Institute of
Technology, Tumkur.

MHI Supported Project Work

15 Engineering Graduate students from various
institutes have undergone sponsored project work
as listed below Acharya Institute of Technology,
Bangalore; Don Bosco Institute of Technology,
Bangalore; Government Sri Krishnarajendra Silver
Jubilee Technological Institute (GSKSJIT), Bangalore;
KLE Technological University, Hubli; Reva University,
Bangalore.



5 Post Graduate Engineering students from
various institutes have undergone sponsored
project work as listed below University of Mysore,
Mysore; University Visvesvaraya College of
Engineering, Bangalore; RV College of Engineering,
Bangalore.

MHI Supported Trainees

4 Engineering Graduate students from various
institutes have undergone sponsored Trainee
program as listed below Pondicherry University,
Puducherry; Amrita School of Engineering,
Bangalore; BNM Institute of Technology,
Bangalore.

2 Post Graduate Engineering students from
Ramaiah University of Applied Sciences, Bangalore
have undergone sponsored Trainee program.

Special Skill Development Programme

Graduate Apprentice Trainees of HAL
were trained on Industry 4.0 & Smart
Manufacturing Systems

CMTI in collaboration with HAL had organized
“Skill Development Programme to Graduate
Apprentice Trainees on Industry 4.0 & Smart
Manufacturing Systems “ on 20th October 2022.
There were about 250 graduate apprenticeship
trainees from Hindustan Aeronautics Limited
(HAL), Bharat Electronics Limited (BEL), Bharat
Heavy Electronics Limited (BHEL), Bharat Earth
Movers Limited (BEML), Indian Space Research
Organization (ISRO) & Gas Authority of India
Ltd (GAIL). The programme mainly aimed to
tweak the young engineers towards latest
technologies related to Industry 4.0 & Smart
Manufacturing. The one-day skill development
programme on Industry 4.0 was engaged with
series of lecturers from CMTI Scientists and
Industry Guest speakers followed by Smart
technology demonstrations on Industry 4.0. The
key takeaways from the programme are complete
awareness on Industry 4.0 and its technologies,
importance towards sustainable manufacturing
and skillsets required for smart-manufacturing.

e Laboratory training on Semi Conductor
Packaging

As part of the Diamond Jubilee Year of Central
Manufacturing Technology Institute (CMTI), Bengaluru,
a 5-day workshop “Level 2 laboratory training ON
Semiconductor packaging” was conducted between
27th February 2023 and 3rd March 2023. This
workshop was conducted at CMTI in association with
Institute for Smart Structures and Systems (ISSS) and
Semiconductor Technology and Applied Research
Center (STARC).




HRD Programs attended by CMTI Scientists
and Officers

Deputation of CMTI staff for Training
Programs - Seminars - Workshops and
Conferences:

- 01 officer participated in an external training

programmes/ seminars / workshops /
Conferences.

- 5 Day “Optics, Photonics & Quantum Optics

(COPaQ) — 2022” was hosted by Indian Institute
of Technology (lIT), Roorkee on 09th November
2022.

e Technical training underwent by the dept.
Officers at CMTI

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

- Awareness training on “Uncertainty of
Measurement” by Mr. S S Avadhani, Ex-CMTI,
Bangalore on 27th April 2022.

- Lectureon “Multimodal Sensor Fusion for Smart
Manufacturing” by Prof. Satish Bukkapatnam,
Taxes A&M University on 18th August 2022.

- Webinar on “E — Invoicing” was scheduled on
02nd September 2022.

- Lecture on “ Realisation of Fits & Tolerancing in
Mechanical Design” by Mr. V A P Sarma, CMTI
on 08th September 2022.

- “Stages of New Product Development”, by
Dr. Vinod Purayath Sr. VP & CTO of Avient
Corporation, USA on 11th January 2023.

- Webinar on “Effective Time Management” by V
Aswatha Ramaiah, Unique Consultants on 18th
January 2023.

- Training program on Introduction to Dynamics
using FEA and Advanced Dynamic FEA.

- National Productivity Summit 2022 conducted
by IMTMA on 18-19th Nov 2022.

- 6-Scientists, 5-technicians and 7-project fellows
were trained on CAD (VISI CAD, VISI REVERSE),
CAM (Nc-Simul, Edgecam, RADAN), Metrology
(SFX, Q-DAS, Emma), Project management
(Workplan) software’s.

- 4-technicians and 5-project fellows were
trained on operation and maintenance of
equipment’s like CNC Turn Mill Center, Laser
cutting and profiling machine, Co-ordinate
measuring machine, Portable CMM.

- 3-Scientists and 4-project fellows were
Trained on Dynamometers (Eddy Current and
Hysteresis type) and its accessories for 4 Days.

Resource persons provided to other
organizations

Guest Lectures on the below topics for the mentioned
organizations were delivered by CMTI Scientists:



Recent advances in Nano Science and Technology:
Methods and Applications in Horticulture, College
of Horticulture, Bengaluru, 3-12th November 2022.

Adaption and Challenges of Industry 4.0 to MSME,
start-up companies of Aerospace & Defense
organized by KATC in association with KIADB,
MSME Development & Facilitation office, 31st
January — 2nd February 2023.

Recent Advances in Single Point Diamond Turning —
A Comprehensive Overview, Faculty Development
Program, BMS College of Engineering, Dec 2022.

Opportunities & Challenges of Industry 4.0,
INSPIRON 22.0, the Annual Intercollegiate Techno-
Managerial Fest, UVCE, December 2nd & 3rd.

Industry 4.0 and its technologies, SIT Tumkur.

Industrial Application of Control Engineering,
Vemana Institute of Technology (VMNIT).

Industry, Innovation and Infrastructure in
Precision measurements focusing on Sustaining
development Goals Objective, BIS Standards
Conclave 2022, Bangalore.

Introduction to thin films, Reva University,
Bangalore, October 2022.

Thin films in Aerospace and Defence Applications,
MS Ramaiah Institute of Technology, Bangalore,
October 2022.

2D-2D nanocomposites for thermal interface
materials, IIT Madras, Chennai, December 2022.

Additive Manufacturing of Micro Architected
Materials for Mechanical Applications, BMS College
of Engineering, Bangalore, January 2023.

Need of Inspection, Source of Error, Uncertainty
of Measurement and Introduction to Calibration,
M/S. NSTI, Bangalore, November 2022.

Introduction to Dimensional Metrology,
Characteristics of Instruments and Measuring
Principles, M/S. NSTI, Bangalore, November 2022.

Measurements & Standardisation, NRDC Industry
Interaction meet.

Nanometric Ceramic Oxides - a multifaceted
Materials Engineering Perspective, Dr. P. Sahayaraj
Endowment lecture, Loyola college Chennai, April
2022.

&

Development of PM Cu composites for Thermal
Management applications in Aerospace Electronic
Packaging, Faculty Development Program, Ramaiah
Institute of Technology, Bangalore, September
2022.

Nano metric Oxides - An Overview on its Significance
in Diverse Applications, Faculty Development
Programme, B.M.S. Evening College of Engineering,
Bengaluru, January 2023.

Metal Additive Manufacturing & its Industrial
applications, BEML, Mysore, November 2022.

Online technical talk on “Additive Manufacturing”,
Govt. Polytechnic Harihara, January 2023.

Introduction to AM, Metal AM, Design for AM
& Industrial Applications, Faculty Development
Program, Federal Institute of Science And
Technology (FISAT), Angamaly, Ernakulam, January
2023.

Metal Additive Manufacturing & its Industrial
Applications” Gandhi Institute of Technology and
Management (GITAM) University, Bengaluru,
March 2023.



Business Promotion
Activities

SMPM Scientist’s have participated in a Full Day Conference on Industry 4.0 that was organised by
Ministry of Heavy Industries, Govt. of India on October 7th, 2022 at Tent city auditorium, Kevadia,
Gujarat. The technology developed by CMTI and also in collaboration with the industry partners
collaborated under SMDDC project were displayed.

CMTI participated and displayed Smart products & Devices in the exhibition related to G20 1st Working
Group meeting on Digital economy, at MHI smart pavilion, from February 13-15, 2023 at Lucknow.

CMTI participated in IESS this year’s edition conference organized by EEPC INDIA at Chennai Trade
Centre, Chennai from March 16-18, 2023. Shri. Prakash Vinod, Centre Head, Centre for Smart
Manufacturing Precision Machine Tools & Aggregates gave a invited talk on Automation and Industry
4.0 for MSMEs. In this event, CMTI had put up a stall to showcase the various solutions developed by
CMTI and to propagate these solutions to various Indian industries participated during this event.
During this event industry representatives from various organization visited CMTI stall and enquired about
the solutions developed by CMTI and the services / training offered by CMTI.




e Mr. Prakash Vinod delivered a talk on Industry 4.0 at a seminar on Digital manufacturing organised jointly
by NRDC and CMTI at Rajkot on 11th March 2023.

e CMTI has honoured the Industries/Technology Licensees to whom CMTI has licensed the technologies
during the Inaugural function of Diamond Jubilee Celebration held at CMTI on 12th April 2022 at CMTI.

CMTI handed over to Ace designers Pvt Ltd CMTI handed over to Kennametal Pvt Ltd

e CMTI has exhibited CMTI Stall for Business Promotional activities during IMTEX Forming 2022 from
16th June to 21st June 2022 held at BIEC, Bengaluru. In continuation, CMTI Technology transfer profiles
& other important brochures have sent to the Industry contacts of IMTEX FORMING 2022.

e CMTI has uploaded CMTI Technologies videos which are ready for Technology transfer was uploaded in CMTI
YouTube Channel (http://surl.li/hcpvp)

e CMTI has participated & sponsored for exhibition stall in National Conference on “Science and Technologies in
Aerospace & Defence sectors” held at CSIR-NAL, Bengaluru on 15th July 2022.

e CMTI has deputed 2 Scientists to participate in 7th edition of Aerospace & Defence Manufacturing Show
— ADMS 2022 was held on 28th & 29th July 2022 at BEML Kalamandira, Behind HAL Aerospace Division,
Bengaluru.

e CMTI has created CMTI profile in online directory of Peenya Industries Association (PIA) website. (https://
peenya.info/listings/central-manufacturing-technology-institute)

e Participated for National Productivity Summit 2022 organised by IMTMA was held on November 18th -19th,
2022, at BIEC, Bengaluru.

e Participated for Microactuators, Microsensors and Micromechanisms (MAMM) conference was held on 3rd

to 5th December 2022.



¢ Exhibited CMTI’s stall for ASME India-AM 3D Aero 2022 conference was held during December 7-10, 2022,

at MS Ramaiah Institute of Technology (MSRIT) in Bengaluru.
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e CMTI has participated and showcased a Few CMTI Products and Technologies in IMTEX 2023 organized
by IMTMA which was held on January 19 to 25, 2023, at BIEC, Bengaluru.

e CMTI-NRDC jointly organised Industry Interaction Meet on “Smart and Digital Manufacturing” and
“Inauguration of CMTI Regional Centre” at CMTI’s New Regional Centre located at GIDC Lodhika, Metoda,
Rajkot on 11th March 2023.

The main agenda of this event were Welcome address by Dr. Nagahanumaih, Director, CMTI.
Introduction and Address by Cmde Amit Rastogi (Retd), Chairman and Managing Director, NRDC,
New Delhi, address by Mr. Himanshu Saparia, VP-Sales, M/s. Jyoti CNC AUTOMATION LTD., Rajkot,
Introduction and Addressed by Mr. Jaydeep Faldu, Sr. Industries Inspector, DIC, Govt. of Gujarat.

Inauguration of CMTI Regional Centre, Brief on CMTI & Technology Presentation by
Dr. Nagahanumaiah, Director CMTI, Brief on CMTI Regional Centre Activities & Scope of Expansion
Presentation by Mr. Abhishek Suchak, Scientist & Centre In-Charge Regional Centre, Technology
Presentation by Mr. Aditya Sharma & Ms. Ramya Malaraju, ADE from NRDC, New Delhi.

Panel Discussions on “Requirements of Rajkot: In the field of Metrology & Testing” Panelist present:
a) Mr. K Niranjan Reddy, Scientist-F & CH (MNTM), CMTI, Bengaluru b) Mr. Vinesh Patel, MD, M/s. Orbit
Bearings Pvt Ltd, Rajkot c) Mr. N.G. Lakshminarayan, Chief Business Development, NRDC, New Delhi
d) Dr. Payal Pandit, Scientific officer, Gujcost, Govt. of Gujarat. e) Mr. Kamalkant Sahu, Manager, NSIC,
Rajkot.

Technical Presentation by the Experts Expert present: a) Mr. B.R. Mohanraj, Joint Director, CMTI,
Bengaluru presented on “Machine Tool Development Activities” b) Prof.(Dr.) Amit Sata, Marwadi
University, Rajkot presented on “Smart Foundry” c) Mr. Prakash Vinod, CH (SMPM), CMTI, Bengaluru
presented on “Industry 4.0” d) Mr. K Niranjan Reddy, CH (MNTM), CMTI Bengaluru presented on
“Measurements & Standardization (NABL)”.
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Gallery of Other Events

Report on CMTl's Diamond Jubilee
Celebrations

Inaugural function : The DJ was to accomplish for a
year-long celebration. The Inaugural programme
was held on 12th April, 2022. On that Occasion,
Dr. Mahendra Nath Pandey, Hon’ble Minister of
Heavy Industries and Shri Krishnan Pal Gurjar, Hon’ble
Minister of State, Ministry of Heavy Industries, Govt.
of India, were the Chief Guests for the Programme.
Dr. Bijay Kumar Saraswat, Hon’ble Member, NITI
Aayog and President, CMTI, GC, presided over the
programme. Dr. R K Tyagi, Chairman, CMTI, Business
Advisory group was the Guest of Honour. Hon’ble
Member dedicated the “STDF” to the Nation. Hon’ble
Minister of State launched the Helium Balloon.

Social Get-Together Function

As part of diamond Jubilee Celebrations, CMTI had
organised a Social Get-Together Function on 08th
January, 2023 at Club Cabana Recreations Pvt.
Ltd., Bengaluru. All family Members of Employees,
Ex-Employees were invited for the Get-Together.




Commemoration Day

The commemoration event of CMTI Diamond Jubilee
Celebration was made all the more memorable by
unveiling of the DJ monument which reflects the
ethos of CMTI — infinite possibilities. The Souvenir
Committee brought out the beautifully crafted
Souvenir and CMTI REMINISCENCE to make the CMTI
DJ celebration all the more special.
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Release of Diamond Jubilee
Souvenir & Reminiscence

To cap the commemoration event of CMTI Diamond
Jubilee Celebration, a preview of the 10 ton mixer
propellant mixer, the largest capacity mixer to be
realized in India by CMTI for ISRO and of strategic
importance to the space program of ISRO for India
and a powerful symbol of Design in India, Make in
India and Atmanirbhar Bharat was arranged for all the
dignitaries and guests of the event.
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Preview of 10 Ton Capacity Vertical Planetary Mixer

Official Language Related Activities

The “Hindi Pakhwada” was organized at CMTI from
14th to 28th September, 2022, 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 29th September, 2022.
Prizes were distributed by the Chief Guest to the
winners of various competitions, News reading in
Hindi, What a Picture speak, Noting & Drafting,
Hindi Singing.




World Metrology Day

World Metrology Day is an annual celebration of
the signature of the Metre Convention on 20th May,
1875, by representatives of seventeen nations.
The theme for World Metrology Day-2022 is
Metrology on the Digital Era. On this occasion, Shri
N Venkateswaran, CEO, NABL was the Chief guest for
the Programme.

Blood Donation Camp

As part of Diamond Jubilee celebrations, Blood
Donation camp was organised on 14th June, 2022, in
association with Indian Red Cross Society.
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Dr. Ambedkar Jayanthi Celebration

CMTI celebrated 131st Birth anniversary of Bharath
Ratna Dr. Bhimrao Ramji Ambedkar on 10th June,
2022. 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.
Dr. Lakshmipathi C G Associate Professor, VHD Central
Institute and Shri V L Narasimhamurthy, Professor,
National College, was the Chief Guest for the Day.
Shri Mundanda Rajesh Ponnappa S/o Shri Poovaiah,
Security Supervisor was honoured for successfully
completed UPSC-2022 examination with 222nd rank

on this event.




International YOGA Day

As part of Diamond Jubilee celebrations, International
YOGA Day was organised from 21.06.2022 to
24.06.2022 with activities like Yoga Session in alliance
with tutors from Patanjali Yoga Shikshana Samithi,
Speech Competition on theme “Yoga for Peace and
Harmony”. A Lecture Programme on Health benefits of
Yoga was organised.
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Independence Day

The Independence Day was celebrated on 15th August,
2022. Dr. Nagahanumaiah, Director hoisted the
National Flag with patriotic spirit followed by
National Anthem. We celebrated the bravery of our
fathers and their gift of freedom. Employees were
distributed the National Flag and were requested
to hoist the Flag at their Home to invoke the feeling
of Patriotism and Embodiment of our commitment
to nation building. CMTI also launched its in-house
developed digital platform called E-Bandhu as a pilot
project towards digitization of CMTI activities.

Khadi and Village Industries Commission,
Exhibition

In connection with Azadi Ka Amrit Mahotsav, Khadi
and Village Industries Commission, conducted
Exhibition and displayed their Khadi Products.




Observance of Swachhta Pakhwada in CMTI
from 16th to 31st August, 2022

CMTI conducted Swachhta Pakhwada from 16th to
31st August, 2022. The following are the key events
organized under this program. - Swachhta Pledge was
administered by Director, Centre/ Group Heads, to
the Employees of CMTI and A Seminar on “Well-being
of Staff” was organised. Planting of saplings by Director,
Centre/ Group Heads and a massive Cleanliness
drive was carried out in and around CMTI by CMTI
Employees.

CMTI Employees participated actively in the Speech,
Essay Writing, and Essay Writing by seeing an image,
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.

CMTI OPEN Day

As part of Diamond Jubilee celebrations, an event-
CMTI Open Day was held on 10th September, 2022.
On the Open day event people were permitted to visit
and witness the CMTI Facilities.
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National Engineer’s Day

As part of National Engineer’s Day celebration, a
programme was organized on 15th September, 2022.
On this occasion, Dr. Nagahanumaiah, Director,
presided over the programme, Shri Adishesha C S,
Director, Technology & innovation, Collins Aerospace
was the Chief Guest and Shri Naveen S Lakkur,
Institute of Inspiring Innovation was the Guest of
Honour.
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Ayudha Pooja

Ayudha Pooja was celebrated with usual fervour
and devotion at CMTI on 1st October, 2022, at New
workshop. (PAT Dept.,)

Vigilance Awareness Week

The ‘Vigilance Awareness Week’ was observed at CMTI
from 31st October to 6th November, 2022. The Oath
taking of the Integrity pledge was administered by
Director, to all the Employees.

A concluding programme was organized on 8th
November, 2022 to mark the Vigilance Awareness
Week. Shri B Kasiviswanathan, IRSME, Chief Vigilance
Officer at Indian Telephone Industries, Bengaluru,
was the Chief Guest on the occasion. On this occasion
‘Speech, oster-making & 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
“Corruption Free India for a Developed Nation” and
spoke elaborately regarding the different faces of
corruption & bribes and combating them.




Rashtriya Ekta Diwas

CMTI celebrated the National Day of Unity (Rashtriya
Ekta Diwas) on 31st October, 2022. To initiate the
program Director administered the Rashtriya Ekta
Diwas Pledge to all the Employees on 31.10.2022.
With a view to spread the message of National
Unity and Spirit of Rastriya Ekta and Azadi Ka
Amrit Mahotsav, a mini marathon (Group Run) was
organised.
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Kannada Rajyotsava

CMTI celebrated the 37th Kannada Rajyotsava on
22nd November, 2022. 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.
Shri T Thimmesh, Ex-President, Kannada Saahitya
Parishat, was the Chief Guest. As part of the
celebration various indoor and outdoor, cultural
competitions were conducted and prizes were
distributed by the Chief Guest to the winning
participants.

LALLLLLLL)
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Constitution Day

The Constituent Assembly adopted Constitution of
India on 26th November, 1949. Constitution Day also
known as Samvidhan Diwas was observed on 26th
November, 2022 and we the people of India read
the Preamble of the Constitution of India, to

commemorate the adoption of the Constitution of
India. The Director administered the Pledge to all the
Employees.




Cheela Mela and Health and Wellness Talk

As part of Azadi Ka Amrit Mahotsav, CMTI organised
a campaign with emphasis on Jan Bhagiradi and
Public participation a “Cheela Mela”programme on
21.12.2022, recycling of old used Bed Sheets, Jeans
pants/ pants, t-shirts, sarees, kurtas, etc., into Grocery
carring Bag/ reusable cloth Bags. Employees could
bring their old, obsolete cloths and have them made
into cloth bags by tailors.

Also Health and Wellness Talk by Dr. Srikantha
Mohare, Agricultural Scientist, Specialised in Plant
and Human Nutrition on 22.12.2022.
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Republic Day

The Republic Day was celebrated on 26th January,
2023. Dr. Nagahanumaiah, Director hosted the
National Flag followed by National Anthem by
honouring the date on which the Constitution of
India came into effect.

Awareness Programme on Sexual Harassment
at Workplace

ICC of the institute organized, an Awareness

Programme on Sexual Harassment at Workplace was
scheduled on 31st January, 2023. Smt. Ashakumari R,
Advocate, City Civil Court and High Court, presented
a talk on general awareness on Sexual Harassment
at Workplace.
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Women’s Day Celebration

CMTI Women Employees celebrated ‘International
Women’s Day’ at CMTI on 9th March, 2023 to
celebrate unprecedented global movement for
Women’s rights, equality and justice, their
limitless imagination, their joyous dreams and their
boundless strength. The activities like Technical Talk

Competition, Fireless Cooking and Talent Event for
Female Family Members were conducted and prizes
were distributed on the event. Prof. URBASI Sinha,
Professor, Quantum Information and Computing
Lab, RRI, Smt. Smitha Rao, Co-founder, Uttunga
Technologies and Smt. Sreevidya Subramanyam,
Co-Founder & Director, Suchinta Solutions Pvt. Ltd.,
were the Guests of Honours.
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Annual Accounts Statements

Independent Auditor’s Report

To,

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

Opinion

We have audited the accompanying financial

statements of M/s Central Manufacturing Technology
Institute, which comprises the Balance Sheet as at
March 31, 2023, the Statement of Income and
Expenditure for the year ended 31 March 2023 and a
summary of significant accounting policies and notes
to accounts.

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 and give a true and fair view in conformity
with the accounting principles generally accepted
in India:

1) In case of Balance Sheet, of the state of affairs of
Central Manufacturing Technology Institute, as at
31 March 2023.

2) In case of the Income and Expenditure Account,
of the Surplus, being Excess of Income over
Expenditure for the year ended on that date.

Basis for Opinion

We conducted our audit in accordance with the
Standards on Auditing (SAs) issued by 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 company in accordance with the
Code of Ethics issued by the Institute of Chartered
Accountants of India, 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.

Management's Responsibility for the Financial
Statements

Management is responsible to the preparation of
the financial statements. This responsibility also
includes maintenance of adequate accounting
records for safeguarding of the assets of the institute
and for preventing and detecting frauds and other
irregularities; selection and application of appropriate
implementation and maintenance of 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.

Auditor’s Responsibility for the Audit of the
Financial Statements

Our objectives are to obtain reasonable assurance
about whether the financial statements 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
aggregate, they could reasonably be expected to
influence the economic decisions of users taken on
the basis of these financial statements.

We further 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
purpose of our audit and have found them to be
satisfactory.
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b. Inouropinion, proper books of account as required by
law have been kept by the Institute, so far as appears
from our examination of those books

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

For B. R. V. GOUD & Co,,
Chartered Accountants
FRN: 000992S

Sd/-
(A. B. Shiva Subramanyam)
Partner
M. No.: 201108
Place: Bengaluru
Date: 15.09.2023
UDIN :23201108BGUIVY7140



Audited Accounts Statements (Balance Sheet)

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

BALANCE SHEET AS AT 31.03.2023

(Amount in Rupees)

PARTICULARS SCHEDULES As at 31.03.2023 As at 31.03.2022

CAPITAL FUND & LIABILITIES

General Fund 1 3,25,43,59,048 3,02,63,13,055

Ear Marked Funds 2 48,42,49,067 25,94,97,438

Other Funds 3 20,15,41,967 20,16,33,785

Current Liabilities & Provisions 4 49,08,18,914 70,08,00,660

TOTAL 4,43,09,68,995 4,18,82,44,938
ASSETS

Fixed Assets-Gross Block 5-5A 3,52,71,74,274 3,38,19,31,466

Less : Accumulated Depreciation 1,56,78,55,604 1,52,08,74,893

Net Block 1,95,93,18,670 1,86,10,56,573

Capital Work-in-Progress 6 37,73,45,948 54,87,76,383

Investments 7 22,50,00,000 14,59,98,156

Current Assets and Loans & Advances 8 1,86,93,04,377 1,63,24,13,826

TOTAL 4,43,09,68,995 4,18,82,44,938

Significant Accounting Policies 16

Contingent Liabilities and Notes to Accounts 17

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

SENIOR ACCOUNTS OFFICER

Place: Bengaluru
Date: 15.09.2023

CHIEF ACCOUNTS OFFICER

DIRECTOR

As per our report of even date,
for BRV Goud & Co.,
Chartered Accountants
Firm Regn No. 000992S

(A. B. SHIVASUBRAMANYAM)
PARTNER
M.No. 201108




CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2023

(Amount in Rupees)

PARTICULARS SCHEDULES 2022-23 2021-22
A. INCOME
Grants from Govt of India 24,00,00,000 15,00,00,000
Income from Sales and Services 9 49,89,21,434 39,19,32,464
Interest Earned 10 5,46,16,556 5,51,51,114
Other Income 11 1,21,11,273 40,88,871
Increase/(decrease) in Work-in-progress 12 (86,00,000) 77,32,000
TOTAL (A) 79,70,49,263 60,89,04,448

B. EXPENDITURE

Stores & Spares consumed

21,15,02,836

15,30,48,594

Establishment Expenses 13 27,79,57,599 27,39,98,854

Other Administrative Expenses 14 16,13,19,087 7,33,09,070

Depreciation 5 13,31,52,150 11,94,74,959

TOTAL (B) 78,39,31,673 61,98,31,478
C. Excess of Income over Expenditure for the year 1,31,17,590 (1,09,27,029)

(A-B)

Add/(less): Prior Period Income/(Expenses) 15 1,30,40,668 1,48,68,690
D. Balance Being (Deficit )/Surplus transferred to 2,61,58,258 39,41,661

General Fund

Significant Accounting Policies 16

Contingent Liabilities and Notes on Accounts 17

Sd/- Sd/- Sd/-

(RAMA .K)
SENIOR ACCOUNTS OFFICER

(PURAN KUMAR AGARWALLA)
CHIEF ACCOUNTS OFFICER

(DR. NAGAHANUMAIAH)
DIRECTOR

As per our report of even date,
for BRV Goud & Co,,
Chartered Accountants
Firm Regn No. 000992S

Sd/-
(A.B. SHIVASUBRAMANYAM)
PARTNER
Place: Bengaluru M.No. 201108

Date: 15.09.2023



Significant Accounting Policies

ORGANISATION OVERVIEW

Central Manufacturing Technology Institute (CMTI),
a premier R&D organization in the manufacturing
technology, established in the year 1962, is an
autonomous body, registered in the year 1962, as a
society under the Karnataka 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 NPO’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 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 on addition to Fixed Assets made
during the year is calculated on pro-rata based on
number of days the asset is put to use.

6. 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 Institute. 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.

7. 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.

8. INTEREST ON FIXED DEPOSITS OUT OF PLAN GRANTS

8.1 Interest earned on short term deposit made out
of plan Grant in Aid for the financial year is
deposited back to Ministry of Heavy Industries at
the time of release of further grants.

8.2 Fixed deposits relating to plan Grants in Aid are
accounted on principal value deposited and
interest re-deposited not realized during the
financial year is not considered as income, as the
entire interest earned will be deposited back to
Ministry.

9. FOREIGN CURRENCY TRANSACTIONS

Transactions denominated in foreign currency are
accounted at the exchange rate prevailing at the
date of transaction.
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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 shown under “Other Funds”.
Income earned on the Investment made out of this
amount is recognized as income of the Society.

CONTINGENT LIABILITIES AND NOTES ON ACCOUNTS
1. CONTINGENT LIABILITIES

a) 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)

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

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

¢) CMTI has received a demand notice dt. 22.09.21,
for Rs. 6.68 crores from BBMP towards property
tax for the period from 2005-06 to 2021-22.
However, CMTI being an autonomous R&D
Institute and the entire property belongs to
Government of India, CMTI has taken a stand
that only service tax calculated @25% of
property tax amount is payable. The discussion
are still on with the BBMP. Hence CMTI has
not paid property tax since 2005-06.

2. CAPITAL COMMITMENTS

The institute is executing various plan projects
continued from XIlI 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 2022-23.

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. 19.15 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

6.

year wise break up, Bill wise break up of sundry
debtors is maintained for this purpose.

d. Advances & Deposits unsecured and

considered good.

are

e. Fixed deposit to the extent of Rs. 175.25 Lakhs
of Shuttleless Loom Project is categorized under
Plan Advances towards plan commitments.

INCOME & EXPENDITURE ACCOUNT

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.

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

Some of the Invoices includes Installation also. Due
to pandemic the institute could not complete
installation fully. To do the matching concept, the
institute has made provision of Rs. 5 crores as cost
of installation for the FY 2020-21. One Machine
installation completed during 2021-22 and hence
excess provision reversed to prior period income
account amounting to Rs. 1.36 cr during the
year 2021-22 and another machine installation
completed in 2022-23, the excess provision to the
extent of Rs. 95.86 Lakhs reversed to Prior period
in the current financial year of 2022-23

During the year 2022-23, fire occured in the premises
of MNTM building, causing complete loss of 3
machines, the total cost of acquisition of those
machines was Rs. 21.88 crs, and accumulated
depreciation on those 3 machines was Rs. 8.94
crs, and net assets value being Rs. 12.94 crores.
Insurance claim was received Rs. 6.65 crs. The loss
on account of fire of Rs. 6.29 crs (Rs. 12.94 crs-
Rs. 6.65crs) is written off as Loss on fire under the
head Other administrative overheads (Schedule 14)
during the year.



7. TAXATION

9. Figures are rounded to the nearest rupee.

The institute has been recognized U/S 35(1) (ii) of  10. Schedules 1 to 17 are annexed to and form an integral
the Income Tax Act, 1961, as a Scientific Research part of the Balance Sheet as at 31.03.2023 and the

Organization.

Expenditure Account for the year ended on that date.

8. Corresponding figures for the previous year have
been regrouped / rearranged, Wherever necessary.

Signature to the Schedule 1 to 17

Sd/-
(RAMA K.)
SENIOR ACCOUNTS OFFICER

Place : Bengaluru
Date: 15.09.2023

Sd/- Sd/-
(PURAN KUMAR AGARWALLA) (DR. NAGAHANUMAIAH)
CHIEF ACCOUNTS OFFICER DIRECTOR

As per our report of even date,
for BVR Goud & Co.,
Chartered Accountants
Firm Regn N0.000992S

Sd/-
(A.B. SHIVASUBRAMANYAM)
PARTNER
M.No 201108



Revenue Earnings for Past Five Years from
Design & Development Activities (Rs. in Lakhs)

20139-20

2021-22

2022-23

Revenue Earnings for Past Five Years from
Technical & Training Service Activity (Rs. in Lakhs)

2020-21

——
—
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Revenue Earnings for the Past Five Years
from Miscellaneous Activity (Rs. in Lakhs)

2022-23

Major Heads of Revenue During 2022-23 (Rs. in Lakhs)

M Design & Development
M Services

M Grants

B Others

¥ Decrease in WIP




Major Heads of Expenditure During 2022-23 (Rs. in Lakhs)

= Salaries

B Othar Admintstrative Expenses
= Stores & Spares consumaed

= Othar Expendes

B Dapreciation




Users of CMTI Services

Clients - Number Wise

Type No. of Clients Numbers (in %)
General Engineering 495 88.08
Government 39 6.94
Educational Institute 28 4,98

Total 562 100.00
Clients - Value Wise
Type Rs. in Lakhs Value (in %)
General Engineering 612.41 15.82
Government 3255.35 84.10
Education Institute 3.27 0.08
Total 3871.03 100

Total Clientele Distribution
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Staff Position as on 31 March 2023
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List of CMTI Society Members (As on 31/03/2023)

Alliance University, Alliance College of Engineering & Design, Bengaluru - 562 106
Amrita School of Engineering, Coimbatore - 641 112

Anna University RC, Coimbatore - 641 046

Bangalore Institute of Technology, Bengaluru - 560 004

Birla Institute of Technology and Science, Pilani (BITS Pilani), Rajasthan - 333 031
Bumper India Pvt. Ltd., Nashik - 422 010

CVR College of Engineering, Telangana State - 501 510

Dayananda Sagar College of Engineering, Bengaluru - 560 111

Dhruva Space Pvt. Ltd., Telangana - 500 016

. Don Bosco Institute of Technology, Bengaluru - 560 074

. Global Academy of Technology, Bengaluru - 560 098

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

. Government Polytechnic Bagalkot, Bagalkot - 587 103

. Kumaraguru College of Technology, Coimabatore - 641 049

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

. Maturi Venkata Subb Rao Engineering College (MVSREC), Hyderabad - 501 510
. Meenakshi Ramaswamy Engineering College, Ariyalur (DT) - 621 804
. MIT - World Peace University, Pune - 411 038

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

. MVJ College of Engineering, Bengaluru - 560 067

. Nagarjuna College of Engg. & Technology, Bengaluru R Dist. - 562 164
. National Institute of Technology, Silchar - 788 010

. National Institute of Technology, Tiruchirapalli - 620 015

. R Stahl Pvt. Ltd., Chennai - 603 204

. Raman Polytechnic, Bengaluru - 560 079

. Ramco Institute of Technology, Rajapalayam - 626 117

. Sapthagiri College of Engineering, Bengaluru - 560 057

. SNS College of Technology, Coimbatore - 641 035

. Sreenidhi Institute of Science & Technology, Telangana - 501 301

. Sreenivasa Institute of Technology and Management Studies (SITAMS), Chittoor - 517 127
. Sri Krishna Institute of Technology, Bengaluru - 560 090

. Sri Sairam College of Engineering, Bengaluru - 562 106



33.
34.
35.
36.
37.
38.

The Oxford College of Engineering, Bengaluru - 560 068

Tontadarya College of Engineering, Gadag - 582 101

V R Siddhartha Engineering College, Vijayawada - 520 007

VEMU Institute of Technology, Chittoor (Dt) - 517 112

Vidya Vikas Institute of Engineering & Technology, Mysuru - 570 028

VIT University — Vellore, Vellore - 632 014
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CMTI offers Academic Affiliate and
Industry Affiliate Programmes

CMTI Academic Affiliate Programme (CAAP Scheme)
(Annual Membership Charges X 1 Lakh + applicable Taxes)

I. CAAP scheme covers the following:

e Access to CMTI LAB Facilities worth X 50,000/~
Lab facilities in the field of Machining (based on availability)
Calibration, Inspection, Testing, Characterization & MEMS
Packaging.

e Training Programmes worth X 50,000/~
CMTI offers Short-term Training Programmes every year.
Affiliates can avail training programmes of their choices
(subject to availability).

1. CAAP additional benefits offered to affiliates:
® LAB Visit - Five batches of 40 students can visit in a year.

® Workshops, Seminars and Conferences - Maximum 10
Students / faculties can register in a year.

o Dedicated workshop and opportunity for Collaboration -
To be funded separately.

o Internships / Projects -
= Internship - Maximum 06 Students in the field of B.E/B.Tech
can undergo Summer / Winter Internship at CMTI subject to
availability.
= Projects - Maximum 04 students in the field of ME/M.Tech/
PhD can take up available projects of CMTI only.

® Guest Lectures - Resource person from CMTI will be deputed
for delivering Expert / Guest Talk for any Workshop / Conference/
Seminar / Faculty Development Programme for about 4 to 8 hrs
through Offline or Online in year.

11l. Terms & Conditions:

e Upon the CAAP Scheme Annual Membership Payment, an
MoU will be signed between CMTI & Academic Affiliate. The
duration of MoU is one year only.

e CAAP scheme can be renewed after the expiration of the
MoU validity subject to Academic Affiliate requirement.

® In case the services, are not utilized for that particular year the
benefits of that year will not be carried forward for the next
consecutive years.

e Benefits on lab services & Training Programmes if crossed more
than specified amount, then the Academic Affiliate has to bear
the additional expenses.

e The features and benefits listed under the CAAP scheme are
valid one year only.

e For any invited lectures/presentations, the affiliate institute has
to make the necessary arrangements for CMTI faculties towards
transportation, accommodation and boarding accordingly.

Mr. Krishna Rathod
Scientist-E

Centre Head (PP&BD)
krathod@cmti.res.in
+91-80-23370459/22188380
+91 (0) 9449842685

Industry CMTI Affiliate Programme (iCAP Scheme)
(Annual Membership Charges X 3.5 Lakhs+ applicable Taxes)

I. iCAP scheme covers the following:

® Access to CMTI LAB Facilities worth % 2,50,000/-
Lab facilities in the field of Machining (based on availability)
Calibration, Inspection, Testing, Characterization & MEMS
Packaging.

o Training Programmes worth % 1,00,000/-
CMTI offers Short-term Training Programmes every year.
Affiliates can avail training programmes of their choices
(subject to availability).

11. iCAP additional benefits offered to affiliates:

e LAB Visit - Five batches of 40 employees/officers can visit in
avyear.

® Workshops, Seminars and Conferences - Maximum 10
employees/officers can register in a year.

e Dedicated workshop and opportunity for Collaboration -
To be funded separately.

e Technology Transfer - Concession on technology transfer
fees to an amount of 10% to the Member Industry.

® Guest Lectures - Resource person from CMTI will be deputed
for delivering Expert / Guest talk for any Workshop/Conference/
Seminar / Faculty Development Programme for about 4 to 8 hrs
through Offline or Online in a year.

11l. Terms & Conditions:

e Upon the iCAP Scheme Annual Membership Payment, an
MoU will be signed between CMTI & Industry Affiliate. The
duration of MoU is one year only.

® iCAP scheme can be renewed after the expiration of the
MoU Validity subject to Industry Affiliate requirement.

® In case the services, are not utilized for that particular year
the benefits of that year will not be carried forward for the
next consecutive years.

® Benefits on lab services, Training Programmes, Workshop,
Seminar and Conference if crossed more than specified
amount, then the Industry Affiliate has to bear the additional
expenses.

e The features and benefits listed under the iCAP scheme
are valid for one year only.

e For any invited lectures/presentations, the affiliate institute
has to make the necessary arrangements for CMTI faculties
towards transportation, accommodation and boarding
accordingly.

Mrs. Sharmila. M.R

SAO & Nodal Officer

Group Head (BD&LC)
sharmila@cmti.res.in
+91-80-22188341/22188302
+91 (0) 9449842681
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