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Achieving manufacturing technology excellence through S&T driven solutions to 
4P (Product-Process-People-Production) challenges of industry

VISION

MISSION 2030

•	 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 achieve excellence in technology & improve productivity 
– delivering the benefit of emerging manufacturing technologies and services that 

stimulate economic growth of the country

PURPOSE
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Directors’ Report

India’s manufacturing destiny will be shaped not by 

imitation, but by innovation rooted in self-reliance

                                                      -  Dr. Nagahanumaiah

It is with great pride and a deep sense of responsibility 
that I present this Annual Report for the financial  
year 2024–25. The past year has been both 
transformative and reaffirming for CMTI, as we 
advanced our mission to be the national driver of 
innovation, technology development, and provide 
science and technological solutions to solve the 
challenges of 4Ps – Product, Process, People, and 
Production, in India's manufacturing sector.  

1. R&D and Technology Development

CMTI’s research and development efforts during  
the year were marked by an increased focus on 
indigenous technologies for smart machine tools, 
intelligent automation, and digital manufacturing 
systems. During the year FY 2024-25, a total of 11 
machines and technologies, including test rigs, were 
developed and delivered to various customers. 
Additionally, approximately 22 technologies are 
currently in advanced stages of development, 
with comprehensive testing underway. These 
technologies cover a wide range of applications— 
from manufacturing systems to performance  
evaluation setups—demonstrating CMTI's agility 
in responding to industrial demands. Highlights of  
the year include:

•	 The development and successful field trials of  
the two machines 10-ton capacity Vertical  
Planetary Mixing Machine. These machines are  
the largest batch mixing machine for solid 
propellant ever built globally, and was achieved 
at a cost that is 60% lower than that of imported 
machines. This accomplishment showcases  
CMTI’s confidence in engineering complex 
machines right the first time.

•	 CMTI has established itself as a technology 
developer and solution partner for the 
manufacturing industry by providing several IIoT 
enabled solutions. These solutions are homegrown 
and cost-effective, aimed at converting legacy 
systems into smart machines and transforming 
traditional factory operations into smart, 
connected factories.

•	 This year, our R&D efforts led to several  
intellectual property rights being generated. 
Specifically, eight patent applications and two 
trademarks have been filed, while two patents,   
five copyrights, and design registration  
applications were granted this year. 

•	 Furthermore, our focus on enhancing research 
publications has yielded positive results, resulting 
in a total of 34 publications (18 in journals and  
16 at conferences), which sets a new benchmark 
for the institute.

5



6

2. Contributions to National Missions

CMTI played a pivotal role in supporting national 
initiatives, including Aatmanirbhar Bharat, 
Samarth Udyog Bharat 4.0, Capital Goods Scheme, 
Indigenization of efforts of CPSEs, ISRO, BARC, DRDO 
and other government initiatives. Highlights of the 
year include: 

•	 Supporting MSMEs and start-ups with design and 
development of 16 new machines and machine 
aggregates for 13 industry partners under MHI-
supported Industry Accelerator Program under it 
Capital Goods Scheme Phase-II.  

•	 In 2024-25, CMTI developed 10-ton capacity  
vertical planetary mixing machine for ISRO-SHAR 
that would facilitate Space programs in solid 
propellant preparations. Established the advanced 
Hydraulic Test Rig facilities required for pump 
testing at LCA (Tejas) Division of HAL, Bengaluru.  

•	 Collaborating with the Ministry of Heavy  
Industries (MHI), and BIS on evolving standards 
for various domains of manufacturing, including 
smart manufacturing and machine tools, Tooling’s, 
hydraulic systems, Measurements, etc.

3. Testing, Inspection, Calibration (TIC), and 
Consultancy Services

Our NABL-accredited facilities continued to provide 
critical services in precision testing, inspection, and 
calibration (TIC). This also includes the consultancy 
services to industries in the areas of design, 
development, prototyping, and pre-certification 
services. 

•	 In 2024–25, over 2365 TIC services were 
completed, benefiting more than 683 industries.

•	 New services of ‘Proficiency Testing (PT)  
provider” were added in the areas of dimensional 
metrology.

•	 Augmentation of eight test laboratories under 
the MHI-supported capital Goods scheme is a  
landmark achievement that helps the institute 
to offer over 100 more laboratory services to 
manufacturing industries, resulting in productivity 
enhancement at MSMEs, new product certifi- 
cation, and improving the quality. 

4. Capacity Building and Outreach

CMTI continued to strengthen its role as a centre 
of excellence for skill development and knowledge 
dissemination:

•	 Conducted 52 training programs (including 
customized and national-level workshops), 
reaching over 1,400 professionals, students, and 
industry participants.

•	 Launched an Advanced Manufacturing Fellowship 
Program in collaboration with academic partners 
and sector skill councils.

•	 We expanded our national and international 
collaborations with leading academic and 
industrial partners co-development of high-
precision systems and indigenous equipment. 
This includes 24 MoUs, over 21 NDAs, and three 
technology transfer agreements.

5. Financial Performance

CMTI continued its trend of fiscal consolidation and 
revenue growth. The institute generated:

•	 ₹42.3 crores in total receipts, including sponsored 
projects, testing services, ToT revenue, and 
consultancy assignments.

•	 Increased internal revenue generation from ₹36.2 
crores (2023–24), reflecting improved industrial 
engagement and service diversification.

6. Governance, Infrastructure & Human Capital 

We made significant progress in:

•	 Enhancing efficiency of internal systems through 
the adoption of effective project management 
and monitoring frameworks, and promoting a  
culture of innovation and accountability through 
internal capacity building and structured 
mentorship for young scientists.

•	 Upgrading legacy laboratories with new- 
generation tools with enhanced and added 
capabilities, in the areas of metrology, material 
testing, automation, and sensor technologies. 

7. Looking Ahead

CMTI remains steadfast in its commitment to be the 
technological backbone of India’s manufacturing 
resurgence. Our strategy in the coming years will be 
driven by:
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•	 Deep-tech research focuses on the development 
of intelligent and indigenous CNC systems, 
cognitive automation, and precision machines 
and equipment for semiconductor manufacturing  
and Lithium-ion cell production lines. 

•	 We aim to strengthen industry-oriented testbeds 
and create digital twins for smart factories. 

•	 We provide accelerated support to MSMEs 
and start-ups by offering low-cost automation 
solutions, tool retrofitting, product incubation, 
vision-based inspection, and industrialization of 
sensors.

•	 Additionally, we are committed to advancing  
India’s position in global capital goods by 
developing tooling, inspection, calibration, 
and test rigs that meet various metrology and 
aerospace product qualification requirements  
and standards.

8. Conclusion

The year 2024–25 has demonstrated CMTI’s resilience, 
adaptability, and relevance in a rapidly evolving 
technological landscape. I would like to extend 
my heartfelt gratitude to our Ministry of Heavy 
Industries, Governing Council, Research Advisory 
Board, dedicated staff, and industry partners for 
their unwavering support. We remain committed to 
our journey of excellence as we strive to build a self-
reliant, smart, and globally competitive manufacturing 
sector in India.

Jai Hind

Dr. Nagahanumaiah
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VICE PRESIDENT
Shri Deepak Jain
Chairman and Managing Director
Lumax Management Services Pvt. Ltd. & 
Former President, Automotive Component 
Manufacturers Association of India
Plot No.878, Udyog Vihar, Phase V
Gurugram - 122 016, Haryana

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

MEMBERS
Shri Kamran Rizvi
Secretary
Ministry of Heavy Industries, GoI 
Udyog Bhawan, New Delhi - 110 011

Dr. V. Narayanan
Chairman-ISRO, Chairman-Space Commission
Secretary-Dept. of Space, Indian Space Research 
Organization (ISRO), Bengaluru - 560 231

Prof. Abhay Karandikar
Secretary
Department of Science & Technology
Ministry of Science & Technology, GoI
Technology Bhawan, New Mehrauli Road
New Delhi - 110 016

Smt. Arti Bhatnagar
Additional Secretary & Financial Adviser
Ministry of Heavy Industries, GoI 
Udyog Bhawan, New Delhi - 110 011

Shri S. C. L Das
Secretary
Ministry of Micro, Small & Medium Enterprises 
Udyog Bhawan, Rafi Marg
New Delhi - 110 011

Shri Rajendra S. Rajamane
President
Indian Machine Tool Manufacturers’ Association 
Bangalore International Exhibition Centre (BIEC) 
10th Mile, Tumkur Road, Bengaluru - 562 123

Shri Sachin Arora
Executive Director
Textile Machinery Manufacturers Association (TMMA) 
No.53, Mittal Chambers
Nariman Point, Mumbai - 400 021, Maharashtra

Ms. Anna Roy
Advisor (DMA and Frontier Technology)
NITI Aayog
New Delhi - 110 001
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Shri S. V. Raju
Chairman
Agricultural Machinery Manufacturers Association 
(AMMA), 35, 1st Main, Lower Palace Orchards 
Sadashivanagar
Bengaluru - 560 080, Karnataka

Prof. N. Ramesh Babu
Manufacturing Engineering Section, 
Dept. of Mechanical Engineering, IIT Madras, 
Chennai, Tamil Nadu - 600 036

Shri Sudhanshu Mittal
Executive Director
National Association of Software and Service 
Companies (NASSCOM)
C/O Hartron Innovation Campus Plot 1
Ugyog Vihar Phase 1
Old Delhi-Gurgaon Road
Gurgaon - 122 016, Haryana

Shri Sunil Singhvi
President
Indian Electrical Electronics Manufacturers 
Association (IEEMA) Rishyamook Building 
1st Floor, 85A, Panchkuian Road
New Delhi - 110 001

Shri Pankaj Mahindroo
Chairman
Indian Cellular and Electronics Association (ICEA)
7th floor, Meridian Commercial Tower 18
Windsor Place
New Delhi - 110 001
 
Shri Sanjeev Sood
Chief Manufacturing Officer 
Asia and Director
Birla Carbon (Thailand) Public Co. Ltd.

Prof. Amit Patra
Director
Indian Institute of Technology (BHU)
A-9 Principal Colony, Banaras Hindu University
Varanasi - 221 005

Shri K. Sreeramachandra Murthy
President & CEO BFW, Bengaluru

Dr. Nagahanumaiah
Director & Member Secretary-GC-CMTI 
Central Manufacturing Technology Institute 
Tumkur Road, Bengaluru - 560 022
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CHAIRMAN
Prof. G. K. Ananthasuresh
Department of Mechanical Engineering 
IISc, Bengaluru

VICE CHAIRMAN
Prof. B. Ravi
Director, National Institute of Technology, Surthkal 
and Institute Chair Professor, IIT Bombay
(Former Vice President of CMTI - GC)

MEMBERS
Shri Rakesh Sasibhushan
Former Director, ISRO Propulsion Research Complex 
(IPRC), Mahendragiri
Former CMD, Antrix Corporation
Former Chairman, CII National Committee on Space 
Bengaluru

Dr. Ravi M. Bhatkal
MD, Element Solutions, Inc.
MacDermid Alpha 
Electronics Solutions
MacDermid Enthone Industrial Solutions, India

Dr. Ramagopal V. Sarepaka
Sr. Vice President, DTM & IR Optics 
Optics & Allied Engineering Pvt. Ltd., 
(Former Scientist-GCSIR-CSIO)
Bommasandra Industrial Area
Bengaluru - 560 099

Dr. Meena Mishra
Director, Solid State Physics Laboratory (SSPL) 
Lucknow Road, Timarpur
Delhi - 110054

Dr. Jaspreet Singh
HOD, Semi-Conductor Laboratory
Ministry of Electronics and Information Technology
Gol. Phase-8. Industrial Area
Sector 72 Sahibzada Ajit Singh Nagar 
Punjab - 160 171

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

Shri Sankaraiah Mada
Sct – H/Outstanding Scientist
Technology Director- General Systems 
ADA, Bengaluru

Shri Ketan Sanghvi
Executive Council Member TMMA and
Director – Laxmi Shuttleless Looms 
Ahmedabad

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

10



11

Shri Josh Fouiger
Country Head & Managing Director – Bharat FIH
(Foxconn India)

Shri R. S. Yadav
Ex Dirctor, Barc.
Walchand House 15/1/B-2 
GA KulKarni Path Kothrud 
Pune - 411 038

Dr. N. Ranjana
Director
Directorate of Systems and Technology Analysis 
(DSTA), New Delhi - 110 011

INVITEES

Shri B. R. Mohanraj
Joint Director & Center Head – SPM
Central Manufacturing Technology Institute 
Bengaluru - 560 022

Shri Niranjan Reddy K.
Joint Director & Center Head – MNTM 
Central Manufacturing Technology Institute 
Bengaluru - 560 022

Shri Shanmugaraj V.
Joint Director & Center Head – ASMP 
Central Manufacturing Technology Institute 
Bengaluru - 560 022

Shri Arun Kumar J. G.
Joint Director &  
Center Head – AEAMT/Engineering Service
Central Manufacturing Technology  
Institute, Bengaluru- 560 022

Smt. N. Kusuma
Scientist – F & Center Head – SVT
Central Manufacturing Technology Institute 
Bengaluru - 560 022

Shri Krishna Rathod
Scientist – F & 
Center Head –PP&BD 
Central Manufacturing Technology Institute 
Bengaluru- 560 022

Dr. Nagahanumaiah
Director
Central Manufacturing Technology Institute 
Bengaluru - 560 022

Shri Prakash Vinod
(Member Secretary)
Joint Director& Center Head – SMPM 
Central Manufacturing Technology Institute 
Bengaluru - 560 022
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The Central Manufacturing Technology Institute 
(CMTI), Bengaluru, under the Ministry of Heavy 
Industries, is a premier institution driving India’s 
vision of Atmanirbhar Bharat through applied 
research, advanced manufacturing, and industry-
focused innovations. With more than six decades of 
contribution, CMTI has emerged as a trusted national 
partner in developing technology-intensive products, 
machines, subsystems, and process technologies, 
while also providing value-added services to industries 
across sectors. 

CMTI has established Centres of Excellence in  
Machine Tools, Special Purpose Machines, Smart 
Manufacturing, Micro & Nano Manufacturing, Additive 
Manufacturing, Special Processes, and Laboratory 
Services. These centres provide solutions from design 
to deployment, including advanced prototypes, 
indigenous machinery, automation solutions for 
MSMEs, additive and nano manufacturing, and 
Industry 4.0-enabled smart factory initiatives

The institute’s research areas span a wide spectrum: 
ultra-precision machine tools, SPMs, sensors and 
controls, textile machinery, additive and special 
processes, precision metrology, and qualification of 
aerospace subsystems. Each machine developed at 
CMTI is unique, reflecting its strength as an applied 
R&D institute that transforms concepts into impactful 
industrial solutions.

CMTI’s value-added technical services include machine 
performance qualification, calibration and metrology 
services, vibration and noise analysis, material testing, 

aerospace qualification, and additive manufacturing 
for re-engineering high-value components. With 
state-of-the-art facilities, CMTI annually supports over 
3,000 industries across ten manufacturing domains, 
delivering high-value Testing, Inspection, and 
Calibration (TIC) services that significantly enhance 
productivity, quality, and competitiveness.

As a strong advocate of skilling and re-skilling, CMTI 
conducts more than 55 short-term programs annually, 
25 corporate training sessions, and finishing schools  
for engineering graduates. Each year, over 1,500 
trainees benefit from internships, active learning 
workshops, design innovation clinics, and experiential 
training. Specialized online modules and self-learning 
courses further extend these benefits to the MSME 
workforce.

CMTI’s contributions are widely recognized by ISRO, 
DRDO, BARC, CSIR, IITs, IISc, and industry associations 
such as CII, IMTMA, and TMMA. With over 500 
machines and process solutions developed, and 
pioneering works such as the CMTI Hand Databook, 
the institute stands as a one-stop integrated solution 
provider – from ideation and design to manufacturing, 
testing, and deployment.

With a clear mission of bridging knowledge creators 
(Saraswati) and wealth creators (Lakshmi), CMTI 
continues to pioneer cost-effective, indigenous 
technologies. By combining scientific expertise with 
industrial know-how, the institute is shaping India’s 
manufacturing future and strengthening its position  
as a global hub for advanced technologies.
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CMTI 
ENDEAVOURS

CMTI has strategically established multiple 
Research and Development Centres in areas such 
as Machine Tools, Special Purpose Machines, Smart 
Manufacturing, Micro and Nano Manufacturing, 
Additive Manufacturing, and Special manufacturing 
processes, along with laboratory services. This shift 
has transformed CMTI from a service-oriented 
organization to one focused on pioneering leadership 
in applied R&D. Through these Centres of Excellence, 
CMTI has streamlined its operations and 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, 
leading to significant contributions to the industrial 
landscape and reinforcing its status as a dynamic 
leader in applied R&D activities.

C-PAFE

C-MNTM

C-ASMP

C-PPBD

C-SPM

C-SVTC

C-SMPM

C-AEAMT

Centres of 
Excellence

Centre for Machine Tools  
& Special Purpose Equipment

Centre for Smart Manufacturing
Precision Machine Tools  
& Aggregates

Centre for Sensors, Vision 
Technology & Information 
Technology

Centre for Micro-Nano 
Manufacturing and Metrology

Centre for Aerospace, and Additive 
Manufacturing Processes

Centre for Academy of Excellence  
for Advanced Manufacturing 

Technology

Centre for Project Planning & 
Business Development

Centre for Purchase, Administration, 
Finance & Engineering Services
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CMTI 
PERFORMANCE

Financial highlights 2024-2025 (in Lakhs)

Total Income			   7263.89

Projects and services		  4676.07

MHI Grant			   1889.00

Other income			   450.602

Increase or Decrease in WIP	 248.22

Total Expenditure		  7571.07

Stores and Spare		  1330.97

Establishment			   3588.16

Administrative			   1062.32

Depreciations			   1589.59
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IPRs and 
Publications
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Intellectual Property Rights

Filed 
1.	 Nidagalkar, V., Anantha Padmanabha, K. M., and Mohanraj, B. R. 2025. Cored barrel with integral  

independent cooling/heating jackets for twin screw mixer extruder. Indian Patent Application No. 
202541020558, filed 15 March 2025.

2.	 Nagahanumaiah.,  Reddy, K. N., and Balashanmugam, N. 2024. Diamond-like carbon fibres  a method  
thereof. Indian Patent No. 555241, granted 27 November 2024.

3.	 Thota, H. S. 2024. System  method for real-time 3D thermal profiling of objects under heat treatment:  
Furnace digital twin approach. Indian Patent Application No. 202441093212, filed 28 November 2024.

4.	 Manjunath, M. A., Vithun, S. N., and Vinod, P. 2024. An acoustic enclosure system. Indian Patent No. 526918, 
granted 5 March 2024.

5.	 Sarmistha Dhan., Balashanmugham, N., and Vinod, P. 2024. Testing of writing instruments. Indian Patent No. 
544644, granted 10 July 2024.

6.	 Suneetha, Y. K., Manjunath, M. A., Siddiqui, S., Vinod, P., and Nagahanumaiah, 2025. Synthesis of viscoelastic 
(PDMS) material. Indian Patent Application No. 202541000000  patent number: 202541025262 filed 20 
March 2025, India.

7.	 Thota, H. S., Saikrishna, P., Vinod, P., and Nagahanumaiah., 2024. A system for real-time 3D thermography 
profiling of objects. Indian Patent Application No. 202441000000  patent number: 202441093212 filed 28 
November 2024, India.

8.	 Subramanian, A. K., Thota, H. and Rajkumar, V. 2025. System method for real-time 3D holographic  
digital twin for predictive maintenance. Indian Patent Application No: 202421085705, filed 13 January  
2025, India.

Patents -2024-25

Granted
1.	 Shanmugaraj, V., Shruthi, G., Kodi, R. and Devadiga, P. 2025. System 

method for real-time thermal error compensation in a machine 
tool using temperature measurement. Indian Patent No. 562816,  
18 March 2025.

2.	 Dhan, S.N., Balashanmugam, N. and Vinod, P. 2024. A method & system 
for checking the smoothness of writing instruments .Indian Patent No. 
544644, granted 10 July 2024.
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Copyrights 
1.	 Deepa R., Pradyumna J., Vinodh V. G. and Kavitha V. 2024. Non-contact 3D scanner (AAKAAR 3D, the digital 

fringe projection scanning system). Design Registration No. 413431-001, approved 5 June 2024, India.

2.	 Deepa R., Pradyumna J. and Kavitha V. 2024. Non-contact 3D scanner (Trikon-2, the h-held laser scanner). 
Design Registration No. 413432-001, approved 30 May 2024, India.

3.	 Nagahanumaiah.,  Vinod, P., Vithun, S. N., and Thota, H. K. S. 2024. i Foundry 4.0 – an integrated smart 
foundry system. Design Registration No. 401410-001, granted 5 April 2024, India.

4.	 Manjunath, M. A., Kumar, G., Vinod, P., and Nagahanumaiah., 2024. Micro abrasive flow finishing machine. 
Design Registration No. 440928-001, granted 17 December 2024, India.

Trademarks and Logos
1.	 Manjunath, M. A., Vithun, S. N., Thota, H. K. S., Gopi, S., Vinod, P., and Nagahanumaiah., 2025. i Foundry 4.0. 

Trademark Registration No. 6898706, approved 11 March 2025, India.

2.	 Manjunath, M. A., Kumar, G., Vinod, P. and Nagahanumaiah., 2025. µ AFFM 75 D. Logo Registration Application 
Nos. 6892170 & 6892169, filed 6 March 2025, India.

3.	 Manjunath, M. A., Kumar, G., Thota, H. K. S., Vinod, P., and Nagahanumaiah.,  2025. i Preci Spindle 18K. Logo 
Registration under process (submitted to NRDC), India.

4.	 Manjunath, M. A., Vithun, S. N., Thota, H. K. S., Gopi Krishna, S., Vinod, P. & Nagahanumaiah., 2025. i Foundry 
4.0. Logo Registration under process (submitted to NRDC), India
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Journal Publications
1.	 Verma, Bhavya., Inchara, S. M., Sanfiya Banu, M. H., Deepa, R.,  Kavitha, V. 

(2024). Deep learning-based defect detection in pulsed thermography. 
Manufacturing Technology Today, 23(9–10), pp.1–9

Research Publications

2.	 Vinodh Venkatesh Gumaste (2024). Are we building responsible AI. Manufacturing 
Technology Today, 23(5–6), p.19.

3.	 Vikas, G. N.,  Megha Agrawal (2024). Design optimization of silicon cantilever for strain based 
MEMS position sensor. Manufacturing Technology Today, 23(3–4), pp.1–6.

4.	 Priyanka, D. V., Megha Agrawal (2024). Fabrication and characterization of Si nanotips utilizing 
anisotropic wet etching. Manufacturing Technology Today, 23(5–6), pp.8–12.

5.	 Megha Agrawal, Harsha, S., Anila Puthoor, Mahalakshmi, S. (2024). Study on electrochemical deposition 
of thick copper pillars for wafer-level integration. Advances in Electrochemical Science Technology:  
Springer Proceedings in Materials, 47, pp.131–140

6.	 Chaitra, N., Harshitha, C. B., Harsha, S., Ajay Jaswal (2024). Study on the effect of substrate material on 
the mechanical strength of Cu bonds bonded through flip chip bonding. Manufacturing Technology  
Today, 23(3–4), pp.7–16.

7.	 Babu Angadi, S., Mahalakshmi, D. Devika Bai, Prabhanjan D. Kulkarni, and S. Harsha (2024). Resolving 
fabrication issues in photolithography thin film deposition. Manufacturing Technology Today, 23(3–4),  
pp.17–23.

8.	 N. Kusuma & S. Mahalakshmi, S. (2024). Design development of a signal conditioning circuit for a MEMS- 
based piezo-resistive pressure sensor for aerospace defense applications. Manufacturing Technology Today, 
23(1–2), pp.20–25

9.	 Kusuma N., Harsha S., Hemant Kumar Singh, Venkatesh K. P. Rao (2024). Modelling the influence of 
corrugations on the performance of MEMS pressure sensor. In: Emerging Technologies with Advanced  
Devices from Micro to Nano (ETMN 2024), Chapter 10. Lecture Notes in Electrical Engineering,  
1370. (In Press).

10.	 Raghu Kodi., VijayKumar Nidagalkar (2024). A control system design approach for continuous mixer extruder. 
Manufacturing Technology Today, 23(9–10), pp.20–27.

11.	 Vijaykumar Nidagalkar, K. M. Anantha Padmanabha., Mohanraj, B. R.  (2024). Twin screw continuous mixer 
for processing of composite propellant. Manufacturing Technology Today, 23(7–8), pp.1–8.

12.	 Abhinav Kumar., Ranajit Mahanti., Manas Das. (2024). Surface characteristics investigation of EDM  
fabricated maraging steel post-processed by organic acid-based electropolishing. Surface Engineering  
Journal, (in press).

13.	 Neha Khatri., Berwal, S. Singh, B., Suman Tewary, Manjunath, K.,  Goel, S. (2025). Single-step precision 
manufacturing of ZnSe lenses for FLIR thermal imaging: From atomic insights to lab-scale fabrication 
integration. Journal of Manufacturing Processes, 142, pp.468–481.

14.	 Deepak Singh, D., Srinivas, M.S., Purushothaman, S., Sankar, M.R., Nagahanumaiah. (2024). Optimization of 
micro-Tesla valve as a passive mixer in microfluidics channels: Design  experimentation. Vol. 2, Modelling, 
Simulation  Optimization, Lecture Notes in Mechanical Engineering, Springer Nature.
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15.	 Deepak Singh D., Srinivas, M.S., Purushothaman, S., Sankar, M. R., Nagahanumaiah. 2024. Optimization  
of laser parameters for the fabrication of microchannels on PMMA using Kr-F pulsed laser. Journal of  
Optics  Laser Technology (Under review)

16.	 Deepak Singh, D., Gouthami, N., Rajkumar., Shanmuka Srinivas, M., Sangeeth,  P., Ravi Sankar,  M., 
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4.	 Sanjana S. Kanguri., Pradyumna J. (2024). Biodegradable microneedle patches for enhanced  efficient 
transdermal drug delivery. Presented at PAMFP-2024, Hyderabad, India.
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6.	 Thushar Shetty, D. K., Pradyumna J., Anil Kumar, T., Sanjana S. Kanguri (2024). Design  fabrication of 
hollow micro needle arrays for drug delivery applications. Presented at the 8th International Conference 
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9.	 Diptasri Ghosh., Debasish Chatterjee., Debeshi Dutta., Somsukla Maiti., Amit Acharyya.,  
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International Conference on Sustainable Materials  Recent Trends in Mechanical Engineering  
(SMARTME-2024), Reva University, Bengaluru, India, 12–13 July 2024.

15.	 Tom Thampy., Emmanuel, R. (2024). Testing of the fin actuator with Fuel Jet A1 at extreme temperatures 
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Products and Technologies Developed

HAL Lucknow awarded a contract for vibration testing of their airworthy pump as part of the qualification for 
the LUH pump. Scope covers design, setup, fabrication, and vibration testing in X, Y, and Z axes. The test involved 
complex sine-on-random vibration profiles under functional conditions, adhering to HAL test procedures.  
This test was successfully completed, demonstrating the developed indigenous capability to test pumps in 
operational conditions.

CMTI conducted 200 hours of endurance testing on the imported OEM HP-30 airworthy pump modified  
with an indigenous cover plate to assess the performance in accordance with HAL-specified test procedures, 
using CMTI’s performance test rig.

Vibration Testing of HAL Lucknow Variable Displacement Pump- Operational Testing

Qualification Testing of HAL Lucknow Modified Engine Driven Pump (EDP-HP30)
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CMTI performed signature analysis on failed main and EDP pumps as part of predictive diagnostics. Tests were 
conducted on CMTI pump test rigs, with NFTC assisting in instrumentation, data acquisition, and analysis.

Signature Analysis of Failed Main Pump and EDP for NFTC, ADA

RIG Instrument 

Pump Instrumentation

Data Acquisition Unit

RIG Inst. Parameters
1.	 INLET PRESSURE
2.	 DISCHARGE PRESSURE
3.	 CASEDRAIN PRESSURE
4.	 INLET TEMP
5.	 DISCHARGE TEMP
6.	 CASEDRAIN TEMP
7.	 DISCHARGE FLOW
8.	 CASEDRAIN FLOW
9.	 TORQUE
10.	 RPM SPEED

Data 
Acquisition 

Unit

Pump Instrumentation

Strain Gauges

Accelerometers

Temperature

Discharge Pressure

Case Drain Pressure

a)

b)

Block Scheme of DAU
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Reconfigurable Data Acquisition and Control System

A Reconfigurable Data Acquisition and Control 
System has been successfully developed under the 
Augmented Testing Facility initiative, funded by 
the Ministry of Heavy Industries (MHI). The system 
has been successfully demonstrated to the MHI  
Committee and is currently in use for data acquisition 
and control during qualification testing of aerospace 
components, as well as other generic industrial 
systems. Its modular and scalable architecture  
allows for flexible adaptation to diverse testing 
requirements, significantly enhancing in-house testing 
capabilities.

Digital Input and Output Modules

A 16-channel opto-isolated digital input and output 
(I/O) board has been successfully developed and 
implemented in test rigs. The board facilitates safe 
and reliable interfacing between the controller 
and field devices by providing electrical isolation, 
protecting sensitive control electronics from voltage 
transients and ground loops. It supports both 
digital signal acquisition and actuator control, and is 
currently being used in qualification test setups for 
real-time communication with field instruments and 
components.

Efficiency Testing of the Geared Rotary Actuator to Ascertain the Efficiency 

A custom test rig was designed to measure in real-
time the efficiencies of synchronous gear actuators. 
The test rig is designed to load the rotary actuator  
to a torque of up to 1385 Nm and measure input, 
output torque, and RPMs. 

Key findings

•	 Synchronous gearboxes have variable gear ratios

•	 For a higher rate of actuation, significant wobbling 
might come into play.
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Laser-based Directed Energy Deposition Additive Manufacturing Machine is being designed and developed 
under the Industry Accelerator programme funded by the Ministry of Heavy Industries (MHI), Government 
of India, in collaboration with Sahajanand Laser Technology Limited (SLTL), Gandhinagar, as Industry Partner.  
The first prototype of the machine was displayed in IMTEX-2025 held at BIEC, Bengaluru, from 23 to 29  
January 2025. All the major sub-systems of the machine, such as the laser, deposition head, material  
feeder, and process monitoring modules, are developed indigenously. Laser Directed Energy Deposition (DED) 
additive manufacturing (AM) process uses a high-power laser to fabricate fully dense metal parts by melting 
wire or powder fed through a deposition head. The developed machine is a large-format machine with  
5-axis wire-fed metal deposition capability and high payload capacity. The other salient features include a  
closed-loop feedback system for process monitoring and control using melt-pool monitoring for real-time  
control of laser metal deposition. The applications include additive manufacturing for the realization of  
functional parts, moulds, adding features to existing parts for modifying the geometry, remanufacturing or 
refurbishment of expensive engineering components, as well as hard facing / coatings for improved functional 
surface with better wear resistance, corrosion resistance, oxidation resistance, scratch resistance, etc.  
The major beneficiaries are Aerospace, Automobile, Medical, Defence, Nuclear, Oil & Gas, Tooling, Energy, and 
General Engineering industries.

Development of a Laser-based Directed Energy Deposition Additive Manufacturing Machine 

Development of Hybrid Material Air Sensors through Direct Metal Deposition (DMD)  
Process-Phase 5 

Hybrid Material Air Sensors are being developed through the Laser DMD process for a multinational company. 
The challenge in the project is the joining of multiple materials consisting of metallic and non-metallic  
materials through DMD process. These multi-material air sensors harness the advantages of different materials 
in a single component, resulting in high thermal conductivity for enhanced performance in extreme conditions, 
which was proven in wind tunnel tests. In the ongoing 5th phase of project, 13 hybrid prototypes have been 
developed and supplied.  This technology development can enable the manufacturing of multi-material air  
sensors for aerospace applications using an additive manufacturing process.
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Development of Technology for Repair of 08X14H Alloy Casting Using 03X12H Alloy Through 
Directed Energy Deposition (DED) Process

Technology development for the repair of 08X14H alloy casting using 03X12H alloy through DED process is  
being carried out for M/s VSSC, Thiruvananthapuram. This project is focused on the refurbishment of  
high-value 08X14H alloy castings using the DED process, which are used in semi-cryogenic engines for space 
applications. The main challenge is to obtain a sound metallurgical bonding between the 03X12H deposition  
and 08X14H alloy castings. After extensive optimization experiments, sound metallurgical bonding between  
these alloys has been achieved and demonstrated on cavities. 

A test plate with a V-groove configuration was designed and deposited using novel deposition strategies as  
shown in Fig. Crack-free and dense metallurgical bonding was achieved, which was validated through 
Dye Penetrant (DP) and Radiographic Tests (RT). Further, tensile testing of the deposited specimens was  
successfully tested at VSSC. Evaluation of the strength of the test specimens with heat treatment is in progress  
for establishing technology to repair 08X14H alloy

High strain rate characterization of additive manufactured materials for ballistic loading 
applications

High strain rate characterization of additive manufactured materials for ballistic loading applications, is a 
collaborative project funded by SERB-DST under Teachers Associateship for Research Excellence (TARE)  
with CMTI as mentoring institute for Vel Tech Rangarajan Dr. Sagunthala R&D Institute of Science and  
Technology, Chennai. The project is aimed at the development of a new protocol for the additive  
manufacturing of high ballistic performance near-net-shaped metallic materials for structural applications. 
Machine learning based simulation tools, such as artificial neural networks, support vector regression, 
and adaptive neuro-fuzzy inference systems, have been developed for the prediction and optimization of  
process parameters to improve the ballistic performance of additive-manufactured materials. Bimetallic 
structure of Inconel 625-H13 Steel and Inconel 718-SS316L bimetallic structures [Fig] were developed  
through DMD process and characterized for microstructure, microhardness, phases, and elemental  
composition. Crack sensitivity and residual stresses. Dynamic testing of the developed bimetallic structures  
using Split-Hopkinson Pressure Bar (SHPB) testing showed in Fig enhanced strain rate resistivity, making 
it promising for impact and ballistic applications. It can be used for aerospace structural parts, pressure  
vessels, and heat exchangers where both corrosion resistance and mechanical strength are critical.   



29

Design and Development of a Modular Directed Energy Deposition Additive Manufacturing 
System to Integrate with CNC Machines

Hybrid Directed Energy Deposition (DED) system is being developed by integrating a modular DED head 
along with a laser, associated optics, and powder feeder in a Parallel Kinematic Machine (PKM) developed by  
CMTI. The development of process technology for printing SS316L material using the in-house developed  
DED module is underway. Consistent layers with high quality have been achieved. Fabrication of test  
coupons for mechanical testing is currently in progress. Figures show the printed test coupons and their 
microstructure, respectively.

SS316L material test coupon printed by DED Microstructure of the printed test coupon

Design and Development of Food 3D Printers for Frozen Food and Medical Nutrition

This is a MeitY-funded project under the Centre for Promotion of Additive 
Manufacturing - Agri & Food Processing (CPAM – A & FP) in collaboration 
with C-DAC Kolkata, CSIR-CFTRI Mysore, and IIM-CIP Kolkata. The project is 
aimed at the design and development of Food 3D Printers for frozen food  
and medical nutrition, with customized nutrition for enabling the tailoring of  
the personalized dietary needs with optimized nutrient contents. Experiments 
on food 3D printing using various food materials were carried out under  
different rheological conditions, temperature, and substrates to understand 
the process requirements. A proof-of-concept 3D food printer was developed  
as shown fig .This printer focuses on producing tailored dietary formulations  
for patients with specific health conditions, supporting the advancement of 
precision nutrition in healthcare. 
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Design, Development, and Testing of FCOC Heat Exchanger Prototype by Additive  
Manufacturing Process

CMTI developed 04 MooPedo-Cattle Lameness Monitoring  
Devices against the purchase order no. 45-3/PS-IRC/SRS/2024-
25/1454-58 of Rs. 45,312 dated 06.08.2024 to M/s. ICAR-
National Dairy Research Institute (DU), Dairy Production Section,  
Southern Regional Section, Adugodi, Bengaluru - 560030  
on 05.09.2024 (DC No. C-MNTM/MNM/2024-2025/014). These  
indigenous, lightweight, and cost-effective wearable devices  
were custom-developed based on the specific requirements  
of the ‘livestock research centre’ of NDRI for monitoring cattle  
lameness. Each device is equipped with an accurate inertial  
measurement unit for accurate motion recognition, along with 
supporting electronics facilitating mobile app-based protocols  
for data transmission, storage, and logging, functional up to a range of 50 meters. Furthermore, by utilizing  
data analysis and AI techniques, early signs of lameness can be predicted, thereby preventing the involuntary 
culling of animals.

FCOC Heat exchanger printed by Laser 
based PBF process

Development of Multimaker Foldable Modumach

Development of Multimaker Foldable Modumach was carried out under the DRISHTI program, in which  
CMTI mentored the student team from Channabasaveshwara Institute of Technology (CIT), Gubbi.  
In this project, a multi-functional, light-weight, foldable, and portable CNC machine was designed and  
developed. This machine enables 6 different operations in a single machine - 3D Printing, Laser Cutting,  
Laser Engraving, Milling, Drilling, and 2D Plotting. The design, fabrication, assembly, and testing of the machine 
are completed, and the machine has been successfully demonstrated for the different intended operations  
as shown in figures. 

Multimaker Foldable modumach 

Parts made using the developed machine
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Synthesis and Biodegradation of Polydimethylsiloxane for Application as Media in AFFM in 
Collaboration with BMSCE, Bangalore
Abrasive flow finishing machine (AFFM) is widely 
applicable for super finishing of critical components 
in various industries like: Aerospace, Extrusion Dies, 
Medical implants, Automotive and other Precision 
mechanical elements. The application of the AFFM 
process includes micro/nano finishing, deburring, 
and radiusing for components with complex/intricate 
passages.

One of the key elements in the process is visco-
elastic polymer media, which acts as the cutting tool 
for finishing in the AFFM process. As the availability 
of these polymer media is an issue, the indigenous development of viscoelastic polymer media is essential.  
Visco-elastic abrasive polymer media acts as a primary flexible cutting tool of the process, called as self- 
deformable stone. Media should possess three basic properties: to finish the given surface to a nano  
scale are good flow ability, Self-deformability, and abrading ability.  CMTI, in collaboration with BMS College  
of Engineering, has synthesized Poly-di-methyl-siloxane (PDMS) samples on a lab scale, the same has been  
tested and proven in an AFFM setup. Also, the bio-degradation of the same has been studied for an eco- 
friendly disposal process has been established. The IP for the technology has been filed, and the technology has 
been licensed & transferred to M/s Stoicheiodis Scientia, Bangalore.

Design and Development of Smart Integrated Motor Spindle - i PreciSpindle_18K

“i PreciSpindle_18K” is an Instrumented, IIoT-enabled, 
integrated motor high-speed SMART spindle. The 
system is designed and developed in collaboration 
with M/s Acumac. It typically provides high precision 
and accuracy for machine tool applications. The 
developed “i PreciSpindle_18K” comes with an edge 
device, IIoT gateway,  dashboards, and decision  
boards for real-time condition monitoring, data 
analysis, and predictive maintenance. It is useful  
for both OEMs and Machine Tool Users.

Design & Development of Air Bearing Rotary Table

CMTI, pioneering in the Precision Engineering domain, is involved in the development of Precision Machine  
tools and aggregates for Machine Tool & Metrology OEMs. CMTI has developed an Ultra-Precision Aerostatic 
Bearing Rotary Table/Spindle. These precision Air bearing rotary systems find applications as a rotary table  
for CMM as 4th Axis, Roundness & Form testers for the measurement of roundness and form error, Optical 
alignment, inspection and calibration systems, Special special-purpose rotary Inspection Systems.

The developed product is tested for various static (load carrying capacity = 100kg; Axial Stiffness = 300N/µm; 
Radial Stiffness = 150N/µm) & dynamic characteristics (spindle running accuracy < 0.4 µm). The product is 
tested & validated for ultra-precise positioning accuracy (±1 arc.sec) & step Resolution (0.25 arc.sec) and with an 
excellent repeatability of <0.3 arc.sec.
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Development of Coil-Based LVDT for Benchmarking the Standard Available MHR-005 LVDT

An indigenous Linear Variable Differential Transducer (LVDT) has been successfully developed by CMTI,  
referencing the MHR005 model. The CMTI prototype is designed with a displacement measurement range  
of -130 µm to +130 µm, and features a compact form factor, low mass core, stainless steel housing, and 
compatibility with AC excitation between 2 kHz to 20 kHz. The developed sensor also supports both imperial  
and metric threaded cores, ensuring mechanical adaptability.

Performance testing of the CMTI LVDT shows promising results. The prototype exhibits a sensitivity of 0.24 mV/
µm, which surpasses the original MHR005 model’s 0.2 mV/µm. However, a trade-off is noted in linearity: the 
prototype has a linearity of 0.11%, compared to the MHR005’s 0.013%. Despite this, the performance is well 
within acceptable application ranges for many industrial scenarios.

Given that the sensor meets key operational criteria and the comparative data affirms its functionality, the 
development and testing phases are considered successfully completed. 

LVDT Prototype Developed by CMTI and Comparison of Voltage Vs Displacement Graph of the  
Developed and Commercially Available LVDT Sensor

Comparison of Voltage Vs Displacement graph of the 
developed and commercially 

Linearity Graph between voltage and displacement 
for MHR 005 (commercially available LVDT)
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Solar Panel Vision Inspection System (Sol-VIS 2.0)

•	 Development and Installation completed for Solar 
Panel Vision Inspection System (SolVIS- 2.0) at 
EMVEE Solar, Bengaluru.

•	 The system is an AI-based offline system for quality 
check on EL images of solar panels. The system  
can check for the presence of defects such as 
Microline Crack, XY Crack, Branch Crack, Chipping, 
Soldering Defect, Shunt, Processing Marks, Bright 
Spot, and Grid Finger.

•	 The inspection time is about 4 seconds per  
image. Key features include defect detection and 
location marking, Defect characterization based  
on length and area, user-defined dynamic 
inspection criteria, and an Inspection report with 
detailed defect statistics.

Semi-Automated 3D Optical Inspection System for PCBs

•	 First prototype of 3D Optical Inspection System for Printed Circuit Board (PCB) Inspection is completed and 
displayed at IMTEX-2025 between 25th and 29th January, 2025 @ BIEC, Bangalore.

•	 The system is a semi-automated machine which can be used for end-of-line inspection of PCB to check 
for defects such as missing components, Offset, Tilt, Tombstone, Lifted Package, Soldering defects like  
excessive/ insufficient solder, etc, for board sizes up to 100 mm X 100 mm. 
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Silicon Nano-tips Fabrication using Anisotropic Wet Etching

In recent years, the field of nanotechnology has witnessed remarkable advancements, particularly in the 
fabrication of nanoscale structures with diverse applications in electronics, photonics, and biotechnology.  
Among various nanostructures, nanotips have garnered significant attention due to their potential in high-
resolution imaging, sensing, and tip-enhanced spectroscopy. The ability to precisely control the geometry  
and morphology of nano-tips is crucial for optimizing their performance in these applications. Wet silicon 
anisotropic etching is performed in an alkaline etchant. Since the etching rate is strongly dependent on the  
crystal orientation, it is possible to realize nanotip structures that are defined by the slow etching planes. 
These nano-tips' profile is characterized using SEM as well as with confocal microscopy. The tip diameter is  
172 nanometer with a tip height of 19.7 microns and a base diameter of 30 microns is achieved.

Hermetic Sealing Electronic Components by Electron Beam Welding

Hermetic packaging is essential for protecting electronic components 
from environmental contaminants and establishing an inert operating 
environment that safeguards the internal components, ensuring 
their long-term reliability. Electron beam welding (EBW) provides 
a clean and efficient method for creating airtight enclosures with 
several advantages related to hermetic sealing, including the 
ability to create high-quality seals, weld a wide range of materials, 
provide a clean welding environment, achieve high welding  
rates, and offer precise control over the process. The Sensor Technology 
Development Center (STDC) at CMTI has established TO packaging 
using the EBW method. The results demonstrate that EBW can 
effectively achieve high levels of hermeticity, which ensures reliability 
and performance of electronic devices. This method is well-suited 
for sealing TO packages due to its ability to weld dissimilar metals, 
such as SS-316L, TA-64, TA6246, Kovar, Niobium, Martensitic Steel, 
Inconel, Titanium, Copper, etc. These materials cover a wide range of  
applications in the electronics packaging industry, making EBW a versatile and practical solution.  
CMTI offers such services to Industries.
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Major Projects Delivered

The Aerospace Laboratory at CMTI has successfully established a dedicated Hydraulic LRU Testing Facility at  
HAL’s Tejas Division in Bengaluru. The state-of-the-art Hydraulic Second Line Test Rig was inaugurated 
by Shri Muhammed Abdul Salam, General Manager of HAL Tejas Division, in the presence of  
Shri Ravindra Kumar, Chief of Projects for the LCA-Tejas program.

This facility significantly enhances India’s aerospace capabilities by enabling Pre-Installation (PI) checks,  
which are a critical part of the Acceptance and Production Test Procedures for a wide range of hydraulic and 
electro-hydraulic Line Replaceable Units (LRUs).

Hydraulic Second Line Test Rig Installation, Commissioning, and Handover to HAL LCA  
Tejas Division

The test rig comprises the following units:

•	 Test Stand for Hydraulic Pumps and Electric Motor Driven Pumps (EMDP)

•	 Test Stand for Flight Control Actuators, Brake Manifolds, and Nose Wheel Steering Manifolds

•	 Universal Test Stand for Hydraulic Components and Landing Gear Assemblies

•	 Static Pressure Testing Stand

•	 Filter Testing Stand

•	 Hydraulic Power Unit (HPU). This is yet another step in CMTI’s commitment to strengthening aerospace  
test infrastructure and supporting frontline platforms like the LCA Tejas.



37

Leading-edge slat actuators are responsible for the secondary flight control actuation in the LCA Tejas  
aircraft. Recently, production models of the LESA (inboard, mid-board, and outboard) were tested.  
CMTI conducted 25% impulse and no-load endurance testing, which was completed successfully. The units  
have now been returned to HAL.

Repeat Type Testing of the Leading-Edge Slat Actuator
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ATVP is the Indian Navy project to develop nuclear-
powered submarines, headquartered in New Delhi,  
M/s. ATVP, New Delhi, availed the support from the 
CMTI for the manufacturing and supply of spare parts  
for hydraulic equipment and refueling. The design 
activities include changing the materials of the  
puller rod, nut, and piston to make them compatible 
with the galling effect. Additionally, standard  
bought-out items such as the intensifier, dial gauge 
assembly, high-pressure fittings and seals (rated 
for 1000 bar), and hydraulic and pneumatic tube 
assemblies will be supplied.

The STE-RPV equipment was assembled at the 
customer site to enable the simultaneous tensioning 
and  de-tensioning of 24 studs/nuts, meeting the 
technical requirement of a retained elongation 
of 0.66 mm. Further, CMTI Manufactured and 
supplied a Base Plate for STE-RPV, assembled with all  
24 Modules of STE-RPV. Followed by load testing of  
the Base Plate up to 600 Bar Pressure.

Manufacturing and Supply of Spares for Hydraulic Equipment and Refuelling

The CX-RPV is a specially designed tool for unseating the cover of the Reactor Pressure Vessel along with the 
copper seal from its installation. Similarly, the PFX-RPV is designed for unseating the pressing flange of the RPV 
from its installation

As part of the qualification testing for the modular 
water mist fire extinguisher, environmental tests 
were conducted on the test unit. These tests 
included humidity, sine and random vibration tests, 
acceleration, mechanical shock, and thermo-vacuum 
cycling tests. The completed unit was then handed 
over to M/s Ceasefire.

Environmental Qualification Testing of Modular Fixed Water Mist Fire Suppression System-
Gaganyan

Qualification Testing of Bypass Valve

Environmental and endurance qualification testing 
of the bypass valve was conducted according to the 
HAL-approved test schedule. As part of this, vibration 
testing, acceleration testing, and endurance testing 
were carried out at CMTI.
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A multi-pass test rig has been developed for M/s Filtec Bharat Pvt Ltd to evaluate the performance  
characteristics of hydraulic filters, specifically focusing on filter efficiency and dust holding capacity, in  
accordance with ISO 16889: 2022. The test rig supports a flow range from 2 LPM to 250 LPM and is equipped 
with a contaminant injection system capable of delivering up to 15 mg/l. It features three independent  
loops to maintain the necessary flow during testing. The test rig is ready for dispatch.

Design And Development of a Multi-Pass Test Rig as Per ISO 16889:2022

Battery-Operated Hydraulic Rig 

The battery-operated hydraulic test rig is designed to charge the parking  
brake accumulator of the LCA Tejas aircraft. It features a lightweight and 
compact design with a battery of LiFePO4 chemistry, making it portable  
and user-friendly with a simple one-switch operation. This rig can charge  
more than 20 aircraft on a single full battery charge, meeting the  
requirements of the squadron. Due to its ease of use, robustness,  
and reliability, we have received numerous repeat orders for this rig. In 
2024-25, CMTI supplied one unit delivered to HAL AMD, Nashik and two 
units delivered to HAL LCA division Bangalore.

Ball Screw Assembly Dia 12mm X 5 Mm Pitch Supplied to LPSC, ISRO, Valiamala

CMTI developed process technology for the machining 
of a 12 mm diameter, 5 mm pitch PS1 injection valve  
ball screw assembly. This assembly consists of ball 
screws, a ball nut, a sleeve, and a deflector, all featuring 
critical components with high dimensional and 
geometric tolerances ranging from 3 to 10 microns. 
The work was completed for LPSC ISRO Valiamala,  
and successfully delivered 156 sets during 2024-25.

SS Sleeves with Internal Micro Grooves to Godrej, Mumbai

CMTI developed a process technology for machining internal microgrooves on stainless steel (SS) materials.  
These grooves have a depth ranging from 30 µm to 35 µm, a pitch of 0.13 to 0.14 mm, and an included angle of 
106O. In the fiscal year 2024-25, CMTI supplied a total of 295 units to Godrej in Mumbai.

Measurement of internal micro grooves manufactured by CMTI



40

Micro Abrasive Flow Finishing Machine (Micro-AFFM 75D) to M/S MTRDC

The Micro Abrasive Flow Finishing Machine (Micro AFFM) process is an 
advanced, non-traditional technology for nano-finishing. This process is  
characterized by the flow of an abrasive-laden fluid through a workpiece 
with micro features. Surface roughness is crucial for the functional properties  
of many engineering components, impacting aspects such as wear resistance  
and power losses due to friction. Furthermore, surface quality significantly  
affects production costs.

Micro AFFM has gained recognition for its ability to achieve high surface  
quality, particularly for finishing both simple and complex surfaces that 
are challenging to machine using conventional methods. With the recent 
advancements in precision micro-mechanical components, the demand for 
superior surface finishes has been on the rise. In this process, a visco-elastic 
medium containing abrasive grits is pressurized through the workpiece 
surface. As the medium flows, it forms a self-shaping mass that adapts to the contours of the workpiece,  
allowing for a nano-level finish on intricate micro components. 

The applications of Micro AFFM include micro/nano finishing, deburring, radiusing, and the removal of  
thermal recast layers. The machine can accommodate workpieces with fixture sizes of up to 100 mm in  
diameter and 300 mm in length. By using a low-viscosity medium, significant improvements in surface  
roughness can be achieved for feature sizes larger than 250 µm. The Micro AFFM-75D can achieve a  
minimum recorded surface roughness (Ra) ranging from 0.05 µm to 0.1 µm.

The Micro AFFM-75D has been successfully delivered, installed, commissioned, and the operation staff  
trained at M/s MTRDC in Bangalore.

Design, Development, and Supply of the 2nd Machine Of 10-Ton Vertical Mixer (VM-10T)

CMTI successfully completed the Factory Acceptance 
Test (FAT) for a 10-ton Vertical Mixer, which was  
indigenously designed and developed by the Central 
Manufacturing Technology Institute (CMTI) in  
Bengaluru, The factory acceptance test included 
thorough testing of mechanical integrity, drive 
systems, control panels, mixing performance, safety 
interlocks, and compliance with stringent performance 
requirements. 

On February 13, 2025, a significant milestone was 
achieved in India’s space technology sector as CMTI  
handed over the second 10-ton Vertical Planetary  

Mixer to the Satish Dhawan Space Centre (SDSC)-SHAR. Dr. A. Rajarajan, Director and Distinguished Scientist  
at the Satish Dhawan Space Centre in Sriharikota, received the mixer from Dr. Nagahanumaiah, Director of CMTI.  
The event was attended by Shri Dr. V. Narayanan, Secretary of the Department of Space and Chairman of ISRO,  
along with members of the project’s Design Review Committee and Progress Review Committee,  
representatives from Munitions India, and special invitees. 
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Ongoing Projects

A new indigenous Loom Controller capable of 
operating at 550 Picks per Minute (PPM) is currently  
in development. This project aims to reduce  
dependency on imported systems by providing a 
fully localized control solution specifically designed  
for high-speed loom applications. Development and 
functional testing are being carried out module by 
module, focusing on key subsystems such as motor 
control, load cell interfacing, real-time monitoring 
of all input/output devices, and safety mechanisms. 
The controller is anticipated to enhance reliability, 
maintainability, and cost-effectiveness for textile 
automation.

Development of a Controller for 550 PPM High Speed Rapier Loom

Leak Test Panels

Designed and developed two types of leak test  
panels under the Industry Accelerator Scheme (IAS)  
of the Ministry of Heavy Industries (MHI):

1.	 A differential pressure-based leak test panel

2.	 A mass flow-based leak test panel

Both systems are intended for high-accuracy leak 
detection in industrial applications 

High-Speed Servo Press

As part of a departmental initiative under the 
IAS, a 2-ton servo press capable of achieving 400 
mm/s press speed was successfully designed and  
developed. The system is targeted toward precision 
forming applications.
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Air filter test rig is to test industrial air filters (bag, pre-filters, etc) for differential pressure and pressure loss,  
initial efficiency tests. The Test rig is designed as per ISO 16890 and can be further upgraded to include testing  
of gas turbine intake filters as per ISO 29461.

Design of Air Filter Test Rig for Testing of Filters as Per ISO 16890

The project aims to design and develop a cost-effective 
solution for a small-sized BLDC (Brushless DC) motor 
winding machine that meets optimal specifications, 
incorporates advanced technology, and includes 
the construction of prototypes for BLDC motor 
manufacturing. The project’s objectives are as follows:

1.	 Design and build a Winding Machine for In-runner 
motors.

2.	 Design and build a Winding Machine for medium-
sized, medium-speed Out-runner motors.

Development of BLDC Coil Winding Machine with the Total Test Bench and Automation for 
Manufacturing 

3.	 Design and build a Winding Machine for miniature, high-speed Out-runner motors.

4.	 Design and build a 2 Quadrant Dynamometer for testing miniature, high-speed motors.

5.	 Design and build a 4 Quadrant Dynamometer for testing medium-sized, medium-speed motors.

6.	 Design and build Terminal Welding equipment.

7.	 Design and build a Motor Assembly System and Testing System.

The design of the Flyer Winding Machine (plate_number_1) has been completed by the industry partner and  
has been reviewed and verified by CMTI. It is currently in the fabrication and assembly stage.

Development of a Universal Machine to Cloud-Connecting EDGE Device

Under this project, we intend to develop M2C-EDGE-LINK, a universal digital cloud interpreter that gives  
direct cloud connectivity to any machine or PLC. It can take in input in multiple digital formats, packetize it, and 
securely send it to the cloud for further processing/analysis and monitoring.
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Design & Development of Smart Signal Capturing & Signature Analysis Device – IntelliPod

USP of the product:

–	 Universal Protocol Compatibility: Supports OPCUA, 
Modbus TCP, RS485, and RS232 — enabling 
seamless integration with any machine or industrial 
process. 

–	 Edge + Cloud Integration: Combines real-time edge 
processing with secure cloud connectivity for fast 
data analysis and decision-making. 

–	 Remote Dashboard & Control: Offers an intuitive 

AI-Enabled, Industry 4.0-Ready Signal Acquisition 
and Signature Analysis Module. The IntelliPod 
is an advanced, edge-computing-enabled signal 
acquisition and signature analysis system, 
designed to meet the demands of smart 
manufacturing and predictive maintenance in 
Industry 4.0 environments. Developed under the  
Industry Accelerator Program, IntelliPod combines 
high-fidelity analogue acquisition with onboard  
AI/ML-based analytics for real-time diagnostics 
and quality assurance. In modern production 
ecosystems, increasing digitization has led to a surge 
in data generation, especially from quality control  
checkpoints. These data streams often contain  
valuable signatures—vibration, strain, torque, force,  
pressure, flow, temperature—that, when accurately  
captured and analysed, offer deep insights into  
both product and process quality. IntelliPod is 
engineered to:

•	 Acquire and analyse multi-sensor data (vibration, 
strain, pressure, etc.) using high-resolution 24-bit 
delta-sigma ADCs at sampling rates up to 192 kS/s.

•	 Perform real-time defect detection and  
classification using embedded machine learning 
algorithms.

•	 Deliver instant pass/fail decisions and flag 
deviations with advanced signature recognition.

•	 Operate autonomously at the edge, minimizing 
latency and reducing dependency on cloud 
infrastructure.

EDGE-based dashboard for real-time monitoring, operator interaction, and control command execution. 

–	 Anomaly Detection & Alerts: Provides automatic alerts on detecting anomalies, supporting proactive 
maintenance and minimizing downtime.
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•	 Seamlessly interface with IIoT dashboards, enabling actionable insights and closed-loop feedback in  
production environments.

With compatibility for IEPE sensors, flexible input/output ranges (±1 V to ±10 V), and robust processing  
powered by Intel® Celeron® J6412 quad-core CPU, IntelliPod is deployable across diverse industrial  
domains, including machine tools, automotive systems, and aviation components.

Design and Development of an Injection Unit for Low-Temperature Wax Injection Moulding

The investment casting process involves creating a mould by injecting wax at a higher temperature and  
allowing it to solidify. In this process, one of the major challenges is wax shrinkage, and this plays a crucial  
role in producing precise components. The problem of Wax shrinkage can be reduced if the wax is injected  
at a lower temperature or in its paste form. Hence, a wax injection unit has been designed and tested that 
is capable of injecting wax at a lower temperature (48deg) or in its paste form. The entire process of wax  
melting and injection happens in a single chamber and simultaneously. The developed wax injection  
moulding machine can inject wax in its paste form at 48 degrees. This automated, IIoT-enabled machine can  
inject wax in a single-shot capacity of 3500 cu.cm, with a hopper storage capacity of 130 liters. The wax  
injector unit provides 250 mm of horizontal movement and 250 mm of vertical movement, with a clamping  
force of 20 tons.

Design and Development of Laser Polishing Process for 3D Surfaces

This project aims at the development of a laser-based non-conventional post-polishing process of  
machined / additive manufactured samples. The development of process technology & machine development 
is ongoing. Laser polishing is based on the remelting of a thin material layer on the surface of the component  
to be polished. Thus, the material becomes fluid and smooth due to the physical properties of the surface  
tension. The obtained smoothing is then frozen during the almost immediate cooling of the material. CMTI  
& SLTL target to develop process technology for laser polishing using indigenous laser systems from SLTL Group.
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Design and Development of Porous Air Bearing Spindle

The project aims to develop an air bearing spindle  
with a porous air bearing restrictor. An air bearing 
for the spindle is most commonly used in precision 
machines when the accuracy requirements are high. 
Air bearing for spindle can be integrated into ultra-
precision machine tools, metrology equipment 
like form testers & CMMs, etc, to achieve running 
accuracies.

Design and Development of Ball Screw and LM Guideways for Machine Tools

This development has been carried out under the 
Industry Accelerator Program of the Ministry of Heavy  
Industry, Government of India. At the heart of every 
CNC machine tool is the ability to convert rotational  
motion into linear motion with absolute precision—
this is where Precision Ball Screw Technology plays a  
crucial role.

- Essential for precision metal-cutting machine tools
-  Large-scale applications in Capital Goods, Automotive, 

Aerospace & Medical sectors
- Currently,>95% of precision ground ball screws are 

imported
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Design and Development of an AI / ML-based Automated Weld Defect Detection System

Industry Accelerator project on ‘Design & Development 
of an AI / ML-based Automated Weld Defect  
Detection System’ for 3 weld defects, viz. Spatter, 
Porosity, and Discontinuity. The weld defect detection  
system is based on an AI model that can detect and 
classify welding defects occurring in welding in real  
time using IR images. The system uses a highly  
optimized image classification model, which was  
trained with a huge custom dataset to give  
accurate results. 3 weld defects viz. Spatter,  
Porosity, and Discontinuity in real time can be  
detected with 88.5 % accuracy.

Key features of the same are as follows:

•	 Accurately identifies weld imperfections in Real- 
Time

•	 Surface weld defect detection, like Porosity, Discontinuity, Spatter, Burn-through, and Weld overlap

•	 Precisely identifies the weld defect location

•	 Intuitive and easy-to-use dashboard

•	 Compatible with windows10, Linux and ARM

Key Application in the AUTOMOTIVE INDUSTRY, AEROSPACE INDUSTRY, OIL & Gas Industry, ENERGY SECTOR, 
Automated Production Line, and SHIPBUILDING INDUSTRY. A video demonstration of the product was  
exhibited in IMTEX2025 with the name.

Recognizing this technology gap, CMTI has successfully designed and developed an internal deflector-type 
Ball Screw for precision machine tool applications, setting new benchmarks in indigenous manufacturing.  
This development aims to demonstrate advanced technology know-how and encourage domestic production  
of high-quality Ball Screws, reducing import dependency and strengthening India’s manufacturing ecosystem.

Smart Heat Treatment Technologies Industry 4.0

The project is to use state-of-the-art Industry 4.0 
technologies for developing smart heat treatment 
systems to automate the heat treatment process, 
which is mostly manual in nature in terms of process 
definition, methods, and subject to the experience  
of the person involved. Further, these techniques 
do not predict the resulting residual stresses or 
integrated to other processes in the chain of a  
typical product being manufactured. Technologies 
today are available for the specific heat treatment 
of materials and systems.  As such, there is a real 
need to integrate all the processes along with the 
heat treatment through a smart heat treatment  
technology. Currently added a new facility, Muffle 
Furnace at CMTI, and Dashboard development.
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Development of Smart Cutting Tool Holder

The main objective of this project is to develop a 
smart cutting tool holder that is capable of measuring 
the cutting forces, torque, and cutting vibration 
simultaneously and wirelessly for milling operations, 
and also a digital twin with a multi-sensor integrated 
smart tool holder for cutting process monitoring.  
The Smart Tool Holder is a tool monitoring system  
that offers real-time insights into the machining 
process and tool condition by measuring forces 
and moments acting on the cutting tool. Traditional 
machining setups do not directly measure these  
forces, resulting in unexpected tool failures, inefficient 
cutting conditions, and increased downtime. By 
integrating sensors, wireless communication, and 
data analytics, the Smart Tool Holder overcomes 
these challenges, enabling real-time monitoring of 
machining forces.

Design and Development of Primary Hardness Standardization Machine

Hardness is a unique metrological 
value that is not directly obtainable 
from the main parameters of the 
International System (Length, Mass, 
Time, Electric Power). Therefore, 
having a SI standard unit is not enough  
to define a hardness reference. Hence, 
we need to obtain the hardness value 
of a substance complying with the 
definition of hardness measurement 
through a hardware system of 
application of load through dead  
weight for a certain duration of 
time to make an indentation and 
measure it through different means of  

depth/area of indentation. As a follow-up, we need a primary system of application of load vis-a-vis a  
precision measurement system for the depth and area of indentation to derive the hardness value from the 
internationally accepted definition.

In this regard, CMTI is working on the design and development of a hardness standardizing machine in  
conformance with relevant standards, capable of assigning values to Hardness Standardizing Blocks, which  
can be designed and developed by CMTI under the Compendium of test facilities for the production of  
Certified Reference Materials. 
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Design Verification of Headstock Assembly of Ram Type Heavy Duty CNC Horizontal  
Boring & Milling Machine

M/s CoEMTD, IIT - BHU, Varanasi, placed a Purchase 
Order on CMTI for the Design Verification of Headstock 
Assembly of Ram Type Heavy Duty CNC Horizontal 
Boring & Milling Machine on 1st Oct. 2024. This  
project will be carried out in three stages. CMTI 
successfully completed Stage I (Study & concept 
verification of assembly drawing shared by M/s IIT-
BHU) of the project and submitted the corresponding 
report on 15 November 2024.

Currently, Stage II activities are in progress, with CMTI 
continuously interacting with CoEMTD and providing 
technical feedback. CoEMTD is in the process of 
incorporating the suggested modifications and will 
submit the final assembly drawing along with the 
updated design calculation report for review.

Development of MEMS-based thermal Mass flow controller (DST-funded Project) 

The mass flow controller is capable of providing direct 
measurement and control of mass flow, as opposed  
to most other methods that measure volumetric flow 
and require separate measurements for temperature  
and pressure in order to calculate density and  
ultimately, the mass flow. The proposed mass flow  
control valve with a controller will be developed 
by integrating the valve spool mechanism and flow  
sensor. The feedback from the flow sensor will be used  
for its closed-loop control. The signal conditioning 
module and controller will be developed for closed- 
loop control of the mass control of gases.  
A thermal mass flow sensor is fabricated using MEMS  
technology to get better accuracy compared to a  
conventional sensor. Further, this MEMS flow sensor  
will be integrated with an in-house developed 
proportional valve to develop a fully indigenous 
Mass flow controller (MFC). The mechanical 
elements, like the flow capillary, the laminar flow  
element, and the control valve, will be designed and developed with an in-house micro-machining  
facility. All components will be individually tested and assembled together. The initial testing of the 
complete MFC will be carried out at CMTI with the help of the standard MFC.
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Scalable Next Generation Perovskite Photovoltaics Using Versatile Integrated Back Nano 
Contacts (IBnC) Architecture (DST funded)

The perovskite solar cell project focuses on optimising various functional layers: hole transport layer 
(HTL), electron transport layer (ETL), dielectric layers, and interdigitated back nano-contacts. Nickel was  
deposited on indium tin oxide (ITO) and oxidised to form nickel oxide (NiOx), characterised by scanning  
electron microscopy with energy-dispersive X-ray spectroscopy (SEM-EDX), X-ray diffraction (XRD),  
X-ray photoelectron spectroscopy (XPS), and ultraviolet-visible (UV-Vis) spectroscopy. Silicon dioxide (SiO₂)  
and aluminum oxide (Al₂O₃) dielectric layers were refined to reduce leakage. Using nanoimprint lithography  
and photolithography, nanoscale patterns and microelectrodes were fabricated. Titanium was oxidized to  
titanium dioxide (TiO₂) for ETL, with ongoing structural and optical optimization.

Development and Evaluation of a Batch Production System for Making Microneedle Array 
Patches for Transdermal Drug Delivery 

The ongoing project titled “Development and Evaluation of Batch Production System for Making Microneedle 
Array Patches for Transdermal Drug Delivery” is a collaborative initiative between SCTIMST, Trivandrum,  
and CMTI, Bangalore, funded by DST under the Materials Science category with a total sanctioned budget 
of ₹49.64 lakhs. The project commenced on 15 May 2024 and is scheduled for completion by 15 May 2026.  
Its objectives include developing optimized mould designs, fabricating microneedle patches (MNPs) with 
polymeric drug carriers, and establishing a semi-automated batch production system followed by pre-
clinical evaluations. So far, significant progress has been made: novel polymer formulations incorporating  
Meloxicam have been developed and optimized; sharp-tipped microneedles were fabricated; and essential 
subsystems for batch production—such as dispensing, curing, desiccation, and packaging stations—have  
been modeled and partially implemented. Experiments confirm the feasibility of producing structurally  
sound, drug-loaded MN patches. Ongoing work focuses on standardizing production and conducting in vitro  
and in vivo evaluations. A patent has also been filed for the high-throughput microneedle fabrication system.

Concept Design of proposed MNA drug patch line
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Development of an Automated Optical Inspection System (AOI) for PCBs

This project aims to develop an automated optical inspection-based PCB inspection equipment, consisting  
of several key components: a hardware setup for imaging the PCB, which includes an optical system (image 
sensors, optics, and lighting units); a software module for data acquisition, teaching, 2D and 3D inspection, 
database management, and report generation, which implements inspection algorithms to extract and 
classify defects from the acquired images; handling units with closed-loop feedback controls; and provision for  
handling of PCBs of size 50 mm x 50 mm to 500mm x 500mm. Work on the integration of gantry stages to 
complete the automated machine is in progress.
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Automated Detection of Sub-Surface Defects in Metals Using Infrared Thermography and 
Machine Learning

A lab setup for Active Thermography has been established to inspect subsurface defects such as blow holes  
and inclusions to a depth of 5 mm in steel and aluminium. The setup consists of a research-grade LWIR  
camera, a halogen lamp as the heat source, and an arbitrary function generator to produce excitation signals. 
Currently, the technology is being established using various artificial defects.  AI model for automatic defect 
detection is currently under development.

Active thermography setup for sub-surface defect detection and processed thermal image of the Aluminium 
sample with the circular artificial defect

Evaluation of Wing Actuator with Indigenous Fuel

The performance of a wing actuator was evaluated using the indigenous aviation fuel DMS-BF-01, developed 
by DMSRDE in association with BPCL. A series of rigorous environmental and functional tests were  
conducted at CMTI using a dedicated actuator test rig. The high-temperature evaluation was carried out  
using a patented test rig, which is the only known facility of its kind in India. The trials were conducted in the 
presence of external experts.

Tests to be Conducted:

1.	 High Temperature Test (+270°C): This is to evaluate static and dynamic characteristics at 260 + 10 °C fluid 
temperature and ambient conditions, including checks for external leakage.

2.	 Low Temperature Test (–40°C): To assess actuator performance under –35 – 5 °C fluid and environmental 
conditions.

3.	 Endurance Cycling: This includes Mode 3 Endurance: (120 ± 7 °C) and Mode 2 Endurance.

4.	 Repeated operational cycles at 35 ± 10 °C and 120 ± 7 °C to be carried out to verify long-term reliability and 
performance.



53

Design and Development of Engine Third Mount Expansion Bolt

The Gas turbine engine mounting system consists of 
two mounting points at the front, called the thrust 
mount, and one mounting point at the rear, called 
the third mount point, which provides support to the 
engine at the rear and allows thermal expansion of 
the engine. This pin expands radially to hold the hole 
surface and also includes retention from accidentally 
coming out.  The preliminary & detailed design of the 
expansion bolt is completed. Engineering drawing 
for each & every component, FEM analysis, QAP, 
Reliability, and FMECA have been carried out. 

Qualification testing of the Main rotor and tail rotor actuator for ALH and LUH

Qualification testing of Main rotor and tail rotor 
actuators entails testing of indigenous MR and TR 
actuators as per the approved Type Test Schedule 
(TTS). The primary rotor actuator was tested for 
10,00,000 cycles of pressure impulse testing as per 
SAE ARP1383 A. 

Qualification Testing, Main and Nose Under Carriage Door Jack- Pressure and Return Impulse 
Testing

The main and Nose undercarriage jacks are a 
redesigned version of the same for the LCA MkII 
platform. Qualification testing of MUDJ and NUDJ 
entails pressure testing, endurance testing, and 
environmental testing as per the approved type test 
schedule. Currently, Pressure impulse testing of the 
main and Nose undercarriage door jack is completed.

Development of a Displacement Measurement System for Precision Manufacturing based  
on Eddy Current Principle – DST Project

An eddy current sensor probe has been successfully developed and tested on an aluminium target, achieving 
a measuring range of 3 mm with a resolution of 1 µm in the current setup. This sensor is designed for high-
precision non-contact displacement measurement, suitable for dynamic industrial applications. 
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The next phase of development is focused on extending compatibility with additional target materials,  
including stainless steel and cast iron, as well as adapting the system for rotating targets, which represent  
the core use cases for this sensing technology in the machine tool sector.

Development & Implementation of Industry 4.0 Pilot Project at Fabrication-Components 
Division. Sponsoring Agency - Bharat Electronics Limited (BEL), Bangalore

The project objectives include developing an Industry 
4.0-aligned MES software that digitizes manufacturing 
processes, enables real-time monitoring, and 
streamlines processes across planning, production, 
and post-production stages. The pilot project focuses 
on developing a Manufacturing Execution System 
(MES) in alignment with Industry 4.0 principles. The 
goal is to create a software solution that digitizes  
and streamlines activities across the planning, 
production, and post-production phases of 
manufacturing. The MES will consist of several 
interconnected modules designed to optimize 
every stage of the manufacturing process: Pre-
production modules (digital rooting charts, process 
plans, capacity planning & machine scheduling, 
digital inspection documents), Production modules 
(production monitoring, OEE & Downtime tracking, 
Job traceability, etc.) and Post production modules 
(generating inspection reports, machine maintenance 
checklists, inventory management, document 
management system, etc.). This project is set to 
revolutionize manufacturing workflows by integrating 
digital solutions that promote efficiency, traceability, 
and informed decision-making. Key Features of 
the Module include Order Management System, 
Maintenance, Production Planning, Scheduling, 
Production Monitoring, Quality Management, 
Inventory Management, Energy Monitoring, and 
Document Management.

Applications: Manufacturing industries, Automotive 
Industries, Quality Assurance, etc.
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Document Management System Sponsoring Agency: M/s Tata Power Solar Systems Limited

The document management software is a digital 
solution designed to streamline document retrieval, 
upload, and approval processes for Tata Power Solar 
and Tata Power Renewable Energy Limited plants. 
Currently, document requests involve a manual email-
based workflow, leading to inefficiencies. The proposed 
system provides role-based access, automated 
notifications, and an intuitive UI for efficient document 
handling.

Major Technical Specifications are as follows:

•	 Document Management: Secure upload, storage, 
retrieval, and version control.

•	 Role-Based Access Control: Users have different 
access levels (admin, reviewer, requester) with 
JWT authentication. 

•	 Approval Workflow: Automated approval process 
with email notifications for pending approvals  
and document expirations. 

•	 Search & Retrieval: Quick document search using 
metadata and categorization for easy access. 

•	 Audit & Logs: Detailed activity tracking, 
including uploads, approvals, and downloads, for  
compliance and traceability

Dashboard for Document Management System
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TechWalnut Smart Automation-based Walnut Industry under Application of Electronics and 
ICT in Himalayan Region Crop Management (Agri Excellence): MeitY

Jammu and Kashmir is renowned for its high-quality walnut production and holds a distinctive position 
in the international market, as the premium walnuts exported from India primarily come from this 
region. However, walnut trade has faced challenges in recent years due to competition from imports 
from China and California. These walnuts are generally more accepted by consumers than those from  
Kashmir. This disparity is mainly attributed to the traditional manual methods used for post-harvest handling  
and processing, which often result in lower-quality products.

Although mechanical methods for post-harvest handling, such as dehulling, washing, drying, and 
cracking, have been developed, there remains a gap in the harvesting of green walnuts, the grading of  
kernels according to international standards, and the easy detection of aflatoxins, which is crucial for promoting 
exports. 

The current project is a collaboration between C-DAC Kolkata and SUKAST-Kashmir, with CMTI focusing on 
several key objectives. These include the development of a smart harvester specifically for green walnuts,  
the segregation of inshelled walnuts based on the quality of kernels (identifying shriveled or underdeveloped 
kernels versus healthy ones), and the establishment of a grading system based on physical quality parameters, 
including color and size.

Graphical methodology of Smart Automation based Walnut Industry
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Value Added Laboratory Services
CMTI’s state-of-the-art laboratories offer comprehensive testing, inspection, calibration, and certification 
(TIC) services that cater to various industries, including aerospace, defense, automotive, manufacturing, and 
general engineering. The primary beneficiaries of these TIC services are micro, small, and medium enterprises  
(MSMEs), as CMTI utilizes advanced facilities across ten different test laboratories. These services are  
available both in the laboratory and on-site, allowing industries to improve product quality, reliability, and 
compliance with international standards.

Through these laboratories, CMTI continues to:

- Support testing and validation needs driven by industry.

- Facilitate the adoption and integration of technology into production lines.

- Provide NABL-accredited calibration services to ensure precision and accuracy.

- Extend consultancy and certification support to MSMEs and startups.

These services enhance industry competitiveness and contribute to India’s vision of Atmanirbhar Bharat by 
reducing dependency on external testing and certification. 

During 2024-25, CMTI provided 2635 TIC services to over 683 organizations. The following are a few important 
TIC services to mention. 

Testing of Electric Motor Driven Pump (EMDP) with Indigenous Battery for ADA

CMTI conducted environmental testing of the Electric Motor Driven Pump (EMDP) integrated with an  
indigenously developed battery for ADA, covering high-temperature, low-temperature, and performance 
evaluations.

Performance testing of the battery-operated Electric Motor Driven Pump (EMDP) was conducted with an 
indigenously developed Ni-Cd battery, keeping it at an ambient temperature of -54°C to assess its reliability  
under extreme environmental conditions. The batteries, developed to interface with the EMDP of the  
LCA-Tejas, were tested by CMTI to evaluate the system's functionality both at ambient temperature and at  
-54°C, ensuring its reliability in extreme environments.

Test conditions: The pump was interfaced with a hydraulic inlet operating at 4-5 bar, with the case drain  
line directed to a tank. The outlet was mounted with a pressure relief valve, which was loaded for both  
full-flow pressure and zero-flow pressure at 210 bar, as per the PI schedule. Additionally, the outlet line was 
equipped with a flow meter to measure the outlet flow up to 13 LPM. These test conditions were applied  
at both ambient temperature and -54°C. The test data was mapped throughout the entire test cycle.

For comparison, the EMDP was interfaced with the OEM battery, and the same tests were performed under  
the same conditions to record the data.

Tests in Hydraulic Laboratory 

CMTI’s Hydraulic Laboratory successfully executed the following critical assignments:

•	 High Hydrostatic Pressure Testing: Conducted pressure testing of hydraulic cylinder bores ranging from  
520 bar to 840 bar for M/s Genner Industries, ensuring reliability under extreme operating conditions.
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•	 High-Pressure Pneumatic Testing: Performed pneumatic pressure testing up to 50 bar for NPOL Kochi,  
carried out through M/s Camtronix, validating system performance under demanding conditions.

•	 Filter Performance Testing: Executed filtration efficiency and dust holding capacity tests for surface-type  
filter elements used in nitrogen filtration during rocket filling operations for ISRO, undertaken for  
M/s John Crane Sealing Systems.

Micro-Nano Manufacturing Services

•	 Coating of TiN and silver on additively manufactured polished and unpolished Ti-6Al-4V surfaces for NSS 
College, Kerala.

•	 Service provided for improving the wear properties of titanium carbide blades used in the production of 
Hindustan Pencils through DLC coating.

•	 Nano diamond coating trials carried out on silver wires for DRDO-HEMRL, enhancing conductivity under 
microwave conditions.

•	 Services provided to Rusan Pharma, Troikaa Pharma, Tenshi Kaizen, and others for CCIT applications using a 
femtosecond laser micromachining system.

•	 Fabrication of microfluidic channels and herringbone structure grooves on glass wafers for an mRNA 
herringbone chip.

•	 Machining of micro-holes on ultra-thin titanium strips for BARC, Mumbai.

•	 Micro-groove machining carried out for strategic sectors such as MTRDC.

Precision Metrology Services

CMTI rendered specialized services in the calibration of masters in the areas of length, angle, form, surface  
finish, and gears, with majority traceability to international standards and measurement capabilities that  
rank among the best in India. The Metrology Laboratory continued to cater to the needs of industry by  
providing high-precision calibration and measurement support. During the year, the laboratory successfully 
handled 1,070 calibration assignments and 30 inspection assignments, with a significant share of the work 
focused on the calibration and inspection of precision components.

The major calibration services provided to 10 Government Organizations, 12 Public Sectors, and 312 Private 
Organizations during this period are:
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Sl. 
No.

Service name No's 

1 Slip Gauges 40 sets

2 Long Slip Gauges 97 Nos.

3 Angle Gauge Blocks 113 Nos.

4 Spirit Level 05 Nos.

5
Surface Roughness & Depth 
Masters

81 Nos.

6
Glass Hemisphere and Flick 
Standards

20 Nos.

7 Optical Flats 59 Nos.

8 Optical Parallels 111 Nos.

9
Master Cylinders / Cylindrical 
Squares

12 Nos.

10
Radius Standard / Contour 
Master

47 Nos.

11
Electronic Levels, Mini Levels 
& Coincidence Levels

31 Nos.

12 Dial Gauges 53 Nos.

13 Glass Scales / Grids 70 Nos.

14 Master Gears 17 Nos.

15 Ring Gauges 73 Nos.

16 Plug Gauges / Master Disc 03 Nos.

17
Caliper Checkers / Check 
Masters

19 Nos.

18 Step Gauges 06 Nos.

19 Granite / Steel Squares 08 Nos.

20 Vernier / Digital Caliper 15 Nos.

21 Test Mandrels 30 Nos.

22 Ball Bar 05 Nos.

23
Spherical Masters & Tungsten 
Carbide Balls

46 Nos.

24 Autocollimator 05 Nos.

25 Micrometer 09 Nos.

26 Unimaster 03 Sets

27 Radius Gauges 04 Nos.

28 Angular Graticule 07 Nos.

29 Lever Arm 12 Nos.

30 Polygon Mirror 02 Nos.

31 Rotary Table 05 Nos.

32 Test Sieves 10 Nos.

33 Involute & Lead Master 04 Nos.

34 Laser Measurement System 04 Nos.

35 Portable Roughness Tester 05 Nos.

36 Onsite Calibration of CMM
22 

assignments

37
Onsite Calibration of 
Roughness Tester

09 
assignments

38
Onsite Calibration of Contour 
Tester

07 
assignments

39 CNC Machines 10 Nos.

40
Onsite Calibration of Form 
Tester

02 
assignments

41
Onsite Calibration of Length 
Measuring Machine

05 
assignments

42
Onsite Calibration of Length 
Checking Fixture

02 
assignments

43
Onsite Calibration of Slip 
Gauge Comparator

04 
assignments

44
Onsite Calibration of Universal 
Length Measuring Machine

08 
assignments

45
Onsite Calibration of Profile 
Projector

03 
assignments

46
Onsite Calibration of Gear 
Testing Machine

01 
assignment

47
Onsite Calibration of Surface 
Plate

01 
assignment

48
Onsite Calibration of 
Horizontal Boring Machine

01 
assignment

49 Rotary Torque Angle Sensor
01 

assignment
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•	 In addition to the calibration work mentioned above, we also conducted incoming inspections, vendor 
component inspections, and inspections of bought-out items for internal projects. We provided  
support for measuring critical parameters in precision machined components for external customers  
during this period. The laboratory also supports ultra-precision measurements for student projects and 
research and development work conducted by scientists at the institute.

•	 The metrology laboratory offers inspection services for internal projects as part of the quality assurance 
plan. We assist with the inspection and measurement of critical parameters for in-house machined parts, 
subcontracted components, and bought-out items.

•	 Throughout this period, we served 489 customers and completed 1,447 instances of work in the areas of 
dimensional metrology, reverse engineering, and metallurgy testing and inspection. The Regional Centre 
in Rajkot has applied for NABL accreditation in the field of calibration and has successfully completed the 
assessment conducted by NABL.

The services provided to industry and academia using FESEM & EDXA, Atomic Force Microscope (AFM),  
Nano indenter, Optical Profiler, Ellipsometer, FTIR, Raman Spectroscope, Confocal Microscope, Particle size 
analyser, Micro Hardness Tester, Vacuum Furnace & Ball Mill. 

•	 Rate Contract for service (for 2 Years): Laboratory for Electro Optics Systems (LEOS - ISRO)

•	 Service Contract: UR Rao Satellite Centre (URRSC-ISRO), ITC Ltd, INDO-MIM Ltd, AIRBUS Pvt Ltd, Dover India 
Ltd, 

•	 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. Total number of samples tested: 598

•	 Advance Material Characterization (Industry + Academia + Internal + Demonstration) services from April’24 
to March’25

•	 Total task undertaken: 370

•	 Performance test trials of lubricant oil samples in the machine tool for M/s ExxonMobil Services &  
Technology Private Limited.

•	 Improvement of surface roughness for 3D printed impeller parts of M/s Agnikul Cosmos Private Limited, 
through Abrasive flow finishing machine (AFFM)

Advanced Material Characterization

Improvement of surface roughness Ra from 14.5 µm to 3.2 µm
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Awards and Recognitions
•	 CII Women Excellence in STEM Award – 2024: On November 19, 2024, CMTI was honored with the  

prestigious ‘CII Women Excellence in STEM Award – 2024’. The Director and senior women colleagues  
received the award during a ceremony held in New Delhi.

•	 Best Project Award: Guided M Tech Project titled “Design and Fabrication of Hollow Micro Needle Arrays  
for Drug Delivery Applications” received the best project award at Ramaiah Institute of Technology.

•	 Best paper award: A research paper titled “Design and Fabrication of hollow microneedles for Drug 
Delivery Application”, authored by Thushar Shetty D. K., Pradyumna J, Dr. Anil Kumar T, Sanjana S. Kanguri, 
was presented at the “8th International Conference on Sustainable Materials and Recent Trends in  
Mechanical Engineering (SMARTME-2024)” organized at REVA University Bengaluru on July 12-13, 2024.  
The presenter was also honoured with the “Best Paper Award’’ during this event.
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•	 FKCCI Women Achiever Award 2025: Mrs. Kusuma N, Scientist-F at CH(C-SVT), was honored with  
the Federation of Karnataka Chambers of Commerce and Industries (FKCCI) Women Achiever  
Award 2025 in recognition of her outstanding contributions to STEM and women’s empowerment  
over the past 30 years at CMTI. The award was presented during the International Women’s Day  
Celebration on Tuesday, 11 March 2025, at the Sir M.V. Auditorium, FKCCI. CMTI proudly congratulates  
her on this remarkable achievement.

•	 Mr. Mayank Patel (Scientist-B, C-SMPM) and Mr. Prakash Vinod (Joint Director and Centre Head,  
C-SMPM) have been conferred the “Best Participant” award for their Hindi article titled “CMTI’s Smart 
Manufacturing and Precision Machine Tools Centre: A Significant Step Towards the Development of  
Indian Manufacturing”. The article was featured in the first edition of Udhyog Bharati, published by the 
Ministry of Heavy Industries, Government of India (Date: 10-01-2025).

•	 The “Machine Maker Magazine” team honored our beloved Director of CMTI, Dr. Nagahanumaiah,  
with a medal as part of their “24 of 2024” initiative, recognizing 24 manufacturing leaders for their 
contributions to India’s Precision Manufacturing revolution. 
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•	 CII Technology Innovation Award - 2024: CMTI has been awarded the Technology Innovation Award under 
the category of Research and Development Institute. The award has been handover  CII Annual Summit  
on “Technology, Intellectual Property, and Industry–Academia Partnership” held on 12–13 December  
2024 at The Lalit, New Delhi.
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Research Collaborations

MoUs 
To strengthen partnerships between industry and academia and promote collaborative research, CMTI has 
established new Memoranda of Understanding (MoUs) with leading academic institutions. These partnerships 
are designed to improve joint research and development, skill enhancement, innovation, and technology  
transfer.

Sl no Collaborator Date Purpose

1 SaRc Instruments 02-Jul-24 Joint work in metrology & manufacturing engineering

2 Mapana Metrology 02-Jul-24 Joint work in metrology & manufacturing engineering

3 SaRc Instruments 05-Jul-24
Preferential services in metrology & advanced 
manufacturing

4 Mapana Metrology 05-Jul-24 Joint work in metrology & manufacturing engineering

5 NIAMT, Ranchi 10-Jul-24 Establishment of a smart manufacturing workshop

6 IIT Mandi, Himachal Pradesh 20-Aug-24

Design and development of dual plane shedding-
based 3-D weaving machine of 3-D woven performs 
and modular joints used in aircraft structures, such as 
C, T, Pi, section, not limiting the technology per se, has 
application in the automobile, construction, medical, 
and fashion industry under the technical textile stream

7
Emax Scientific Solutions Pvt. 
Ltd.

18-Sep-24 Lab collaboration

8 Marche Health Care Pvt. Ltd. 25-Sep-24 Research collaboration

9 Elegance Vision Media Pvt. Ltd. 08-Oct-24 Content sharing, event coverage & joint initiatives

10 ZS Associates India Pvt. Ltd. 09-Oct-24 Training & research activities

11 K-tech CoE IoT & AI – Nasscom 15-Oct-24 Collaboration & research in IoT & AI

12
CSIR-National Physical 
Laboratory, New Delhi

18-Oct-24 R&D in metrology

13 HTL Co. India Pvt. Ltd. 07-Dec-24
Photomask production for semiconductor 
manufacturing

14 Bigtec Pvt. Ltd., Bengaluru 12-Dec-24
Research and development organization in the field of 
manufacturing and technology

15 HTL CO INDIA 16-Dec-24
Micromachining and Green Manufacturing, Industrial 
Ergonomics advanced manufacturing technologies

16
Electronics city Industries 
association

17-Dec-24 Sensor module development

17
ELCIA (Electronics City 
Industries Association)

17-Dec-24 Development of indigenous industrial sensors

18
Dawnience International Pvt. 
Ltd. (Cablesmith)

02-Jan-25 Sensor module development
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19
Navya Therapeutics Pvt. Ltd., 
Hubli

06-Jan-25 Development of a Bio-chip for nano drug synthesis

20 NITK Surathkal 21-Jan-25
Advance manufacturing, applied research, student 
internships, faculty exchange, and development of 
technologies

21
M.S. Ramaiah University of 
Applied Sciences (MSRUAS), 
Bengaluru

10-Feb-25
Collaborative partnership for manufacturing 
technology R&D

22 Munitions India Limited (MIL) 12-Feb-25
Indigenous design & development of special-purpose 
machines

23 CSIR-NAL 26-Mar-25 Development of a 3D weaving machine

24
Er Perumal Manimekalai 
College of Engineering, Hosur

23-Oct-25 Academic affiliation programme
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NDAs

Sl No Collaborator Date Purpose

1 Infinite Uptime India Pvt. Ltd. 23-Jun-24 Flexible strain system development

2 Log9 15-Jul-24 EV battery & motor technology development

3 Uno Minda Ltd. 16-Jul-24 Modal analysis of truck seats

4 Applied Materials Inc. 17-Jul-24
Training in sensor technology & wafer sensor 
development

5 OLA Cell Technologies Pvt. Ltd. 09-Sep-24
Rechargeable battery manufacturing 
technology

6 Dover India Pvt. Ltd. 25-Sep-24 Feasibility of spinning die casting

7 Floaid Medtech Pvt. Ltd. 01-Oct-24
The pursuit of a business opportunity 
beneficial to each of the parties hereto

8 Navya Therapeutics Pvt. Ltd., Hubli 01-Oct-24 Microfluidics, nanoparticles & drug delivery

9 Buhler India Pvt. Ltd. 07-Oct-24 Industrial collaboration

10 BEML 08-Oct-24
Manufacturing of the test ring for the 
hydraulic shock absorber

11 Larsen & Toubro Ltd., Mumbai 28-Oct-24 Supply of GHR internals & equipment

12
Additive Industries Pvt. Ltd., 
Bengaluru

12-Nov-24
Additive & conventional manufacturing 
collaboration

13 Amace Solutions Pvt. Ltd. 30-Nov-24 Additive manufacturing

14 GDR Mekteck Pvt. Ltd., Bengaluru 06-Dec-24 CFD analysis for pantograph

15
Gas Turbine Research  
Establishment (GTRE), DRDO

10-Dec-24 Machining of parts

16
EPE Process Filters & Accumulators 
Pvt. Ltd.

16-Dec-24 Temperature sensor development

17 GDQ Labs India Pvt. Ltd., Pune 01-Mar-25
Development of a MEMS-based vapor cell for 
quantum sensors

18 SemiTech Electronics India Pvt. Ltd. 03-Mar-25 R&D activities

19 Tata Electronics Pvt Ltd, Bangalore 15-Jan-25
The receiving party has agreed to provide 
goods/services to the disclosing party

20
Kalinga Institute of Industrial 
Technology

16-Apr-24 Technology Business Incubation

21 Airbus India Pvt Ltd, Bangalore 06-May-24
Metallurgical, mechanical, and material 
characterization analysis of the materials
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New Facilities Created
IT Facilities
In January 2025, a campus-wide Wi-Fi facility was established, allowing employees and visitors to access  
both the internet and intranet applications. CMTI is planning to digitize its functions in the coming years and  
has developed its own platform called e-Bandu, which has been introduced for testing purposes. The creation  
of the campus-wide Wi-Fi facility was essential for this initiative.

Field Emission Scanning Electron Microscope (FESEM) analyzer

CNC Gear Testing Machine

The state-of-the-art advanced facility created for 
meeting current and future demand of research and  
development, quality control, failure analysis, etc 
of various materials - conducting, non-conducting, 
magnetic and non-magnetic - including and not  
limited to Metal-Alloys-Composites, Insulators, 
Semiconductor Electronics, MEMS & NEMS, 3D  
Printed Parts, Batteries, Pharmaceuticals, Auto-
mobiles, Biomedical, Coatings & Thin films, Ceramics, 
Casting & Forging, FMCG, Powders, Polymers &  
PMCs, Hard Biological Tissues, etc.

Application: This instrument has the lowest module 0.3 mm used for Gear measurement, Calibration of  
Master Gear / Involute and Lead Master, measurement of Spur, Bevel, Helical, Worm and Worm Wheel, etc.,  
and Reverse Engineering of Gears.
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Facility for Pressure Impulse Testing at Extreme Environmental Conditions
A CATH chamber integrated pressure impulse test facility is established with the following specifications

Certified Reference Materials Laboratory Facilities
A Certified Reference Materials (CRM) Laboratory is a specialized facility that produces, characterizes, and 
distributes CRMs, which are highly accurate and traceable standards used to ensure the quality, reliability, 
and metrological traceability of analytical measurements in other laboratories. These laboratories develop  
CRMs under rigorous quality systems, such as ISO 17034, to guarantee the certified values, associated  
uncertainties, and traceability to international units (SI) provided on the accompanying certificate of analysis.

CMTI has created a CRM laboratory. The following equipment is under installation and commissioning

- Wavelength Dispersive X-ray Fluorescence (WDXRF) spectrometer

- IN-OPERANDO X-Ray Diffractometer

- Oxygen Nitrogen Hydrogen Analyser

- Carbon Sulphur Analyser

- Particle Counter Microscope

Sl No.  Parameter Specification

1 Pressure rating Up to 5000 bar

2 Temperature range  -70°C to 180°C

3 Relative humidity 10% to 95% RH

4 Altitude Upto 30km (10 mbar)

Universal Length Measuring Machine with Laser Measurement System
Application: Calibration of Linear Instruments / Gauges like Plug Gauge, Ring Gauges and measurement of  
linear parameter.
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NVH Testing Facilities Created Under the Augmentation of Testing Facilities

Turbomachinery Vibration Analysis Systems: 
Turbomachinery Vibration Analysis Systems play 
a critical role in ensuring the reliable and efficient 
operation of rotating machinery, such as steam 
turbines, compressors, and pumps, used in power 
generation plants, marine applications, aerospace, 
and process industries. The main applications of 
turbomachinery vibration analysis include Condition 
Monitoring & Fault Detection, Rotor Dynamics & 
Stability Analysis, Real-time Monitoring & Predictive 
Maintenance, Turbine Blade Monitoring, and 
Cavitation Detection.

Human Vibration Analyser
A Human Vibration Analyzer is used to assess and measure the exposure of individuals to vibrations while 
operating various tools in industries, which can impact the health and safety of workers. Its applications  
include measuring and monitoring: Hand-arm vibration exposure, Whole-body vibration exposure, Driver 
exposure to vibration in transportation, Worker exposure to vibration in Manufacturing, Construction, and  
Mining.



7575



76

HR Activities
Expert Talks & Presentations by CMTI Scientists
1.	 NWEPM 2024, VIT Vellore (Apr 15, 2024): Shri Murugan A presented an invited talk on “Exploring Scanning 

Electron Microscopy: Principles, Advancements and Applications.”

2.	 Dayananda Sagar University, Bengaluru (May 31, 2024): Shri A. R. Vinod, Scientist-D & GH, C-ASMP,  
delivered an invited talk on “Additive Manufacturing in Aerospace Engineering” for B.Tech students.

3.	 MVJ College of Engineering, Bengaluru (June 8, 2024): Dr. K. Manjunath, Scientist-B, delivered an invited  
talk on “Advances in Precision Engineering.”

4.	 Ramco Institute of Technology, Rajapalayam (June 14, 2024): Shri A. R. Vinod, Scientist-D & GH, C-ASMP, 
presented an invited talk on “Additive Manufacturing” in the Extramural Lecture Series.

5.	 IC-MNSS 2024, IISc Bengaluru (July 10–12, 2024): Mr. Harsha S, Scientist-D & GH (STDC), delivered 
a contributory talk on “Experimental Research on Silver Alloy Wire Bonding as an Alternate for Bare  
Copper or Gold Material in Conventional Wire Bonding”

6.	 IC-MNSS 2024, IISc Bengaluru (July 10–12, 2024): Mrs. Megha Agrawal, Scientist-D, presented a paper  
on “Electroplated Copper Mask-Based Glass Wet Etching for the Development of Microfluidic Devices”

7.	 Orientation Programme for TATA IIS Students, Ahmedabad (July 2, 2024): Shri Narendra Reddy T.  
presented a guest lecture on “Introduction to Smart Manufacturing and Industry 4.0.”
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8.	 TSFA–UNESCO Workshop, Sister Nivedita School, Hyderabad (July 27, 2024): Dr. Anusha Epparla,  
Scientist-C, C-ASMP, was Guest of Honour and delivered a session on “Application of Light for School  
Students”

9.	 DIQA, Bengaluru (Aug 6, 2024): Shri Prakash Vinod, Joint Director & CH-SMPM, spoke on “Industry 4.0  
and Quality 4.0” for senior defence officers.

10.	 SIT, Tumkur (Sept 12, 2024): Mr. Shashikumar & Shri Siddaraju K.G. delivered a lecture on “Introduction to 
Dimensional Metrology and Measuring Instruments.”

11.	 24th TPM National Conference, CII, Chennai (Sept 12–13, 2024): Shri Prakash Vinod, Joint Director 
& CH-SMPM, delivered a keynote talk on “Digital Transformation and Smart Manufacturing for Total  
Productivity Management.”

12.	 Global Conference on Advanced Materials and Processing, Sai Ram Engineering College, Chennai  
(Sept 13, 2024): Dr. Kavithaa S., Scientist-E, delivered an invited lecture on “Industrial Pack Cementation 
Processing for Energy Sector Applications.”

13.	 ICAR-IIHR, Bengaluru (Sept 17–19, 2024): Dr. Debeshi Dutta, Scientist-C, gave a talk on “Application of  
IoT and ML in Animal Health Management” during NABARD/NBSC training on Digital Agriculture.

14.	 Workshop on Advanced Engineering Simulations, CSIR-CSIO/IEEE Student Chapter (Sept 26, 2024):  
Dr. K. Manjunath, Scientist-B, delivered a talk on “Advanced Engineering Simulations in Structural, CFD & 
High-Frequency Domains.”

15.	 Communication Training Institute, Air Force Jalahalli (Oct 24, 2024): Mr. Niranjan Reddy, Joint Director & 
Head, C-MNTM, delivered a lecture on “Overview of ISO/IEC 17025:2017 and Case Studies.”

16.	 BMS College of Engineering, Bengaluru (Nov 22, 2024): Dr. Debeshi Dutta, Scientist-C, spoke on “Wearable 
Platforms for Upper Limb Rehabilitation Management.”

17.	 XII International Engineering Sourcing Show, Chennai (Nov 27, 2024): Shri Narendra Reddy, GH-SMC,  
gave a presentation on “Automation & Smart Manufacturing for MSME Sector.”

18.	 Oxford College of Engineering, Bengaluru (Nov 12, 2024): Mrs. Kusuma N, Scientist-E & Centre Head,  
C-SVT, delivered a lecture on “Sensors and Their Industrial Applications”
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19.	 ATAL FDP, CMR Institute of Technology, Bengaluru (Dec 7, 2024): Shri A.R. Vinod, Scientist-D & GH,  
C-ASMP, delivered an invited talk on “Applications of Metal Additive Manufacturing.”

20.	 NCAMS-2024, Reva University, Bengaluru (Dec 14, 2024): Dr. Anusha Epparla, Scientist-C, C-ASMP, was  
Guest of Honour and delivered an invited talk on “Laser-Based Material Manufacturing Processes and 
Applications.”

21.	 AICTE FDP, Mohamed Sathak A. J. College of Engineering, Chennai (Dec 14, 2024): Dr. Kavithaa S., Scientist-E, 
presented an invited lecture on “Materials and Processes for Energy Sector Applications.”

22.	 Industrial Conference, IITM Research Park, Chennai (Jan 5, 2025): Shri Prakash Vinod, Joint Director &  
CH-SMPM, gave a talk on “AI-Propelled Industry 4.0 and Smart Manufacturing.”

23.	 IWRTOBC 2025, Sri Vidya Mandir Arts & Science College, Krishnagiri (Jan 10, 2025): Dr. Kavithaa S.,  
Scientist-E, gave an invited lecture on “Industrial Pack Cementation Processing.”

24.	 CTI, Air Force Jalahalli (Jan 17, 2025): Mrs. Khushboo, Scientist-D, delivered a guest lecture on “Control  
Charts and Trend Analysis.”

25.	 National Conference and Exhibition – CLIKTRONIKA 2025, CMTI Bengaluru (Feb 6-7): Ms. Megha Agrawal, 
Scientist-D, delivered an invited talk on “Advanced Sensor Technologies for Industrial Automation”,  
organized by CLIK

26.	 SKF, Bengaluru (Feb 12, 2025): Mr. K. Niranjan Reddy & Mr. Shashikumar delivered lectures on “Uncertainty 
of Measurement Estimation for Mechanical & Chemical Parameters.”

27.	 KF India Ltd., Bommasandra (Feb 13–14, 2025): Shri C. Srinivasa, Scientist-D, and Shri B. Krishnamohan,  
TO-A, conducted a training session on “Uncertainty of Measurement Estimation.”

28.	 FDP-RAAAME 2025, Dayananda Sagar College of Engineering, Bengaluru (Feb 21, 2025): Dr. Kavithaa S., 
Scientist-E, delivered an invited lecture on “Nanometric Finishing of Biomedical, Strategic, and Industrial 
Components by Abrasive Flow Finishing.”

29.	 Industry–Academic Conclave 2025, Er. Perumal Manimekalai College of Engineering, Hosur (Mar 15, 2025): 
Shri A. R. Vinod, Scientist-D & GH, C-ASMP, delivered an invited talk on “Metal Additive Manufacturing 
Technologies.”

30.	 MVJ College of Engineering, Bengaluru (Mar 15, 2025): Shri Jeevan Kumar P, Scientist-D, delivered  
a guest lecture on “Designing Special Purpose Machines for a Future-Ready Industry.”

Participation in Conferences & Events
1.	 IC-MNSS 2024, IISc Bengaluru (July 9–12, 2024): Five scientists from CMTI were deputed to participate  

in the Triennial International Conference on Micro, Nano and Smart Systems.

2.	 IC-MNSS 2024, IISc Bengaluru (July 10–12, 2024): CMTI partnered with ISSS and ARTPARK in organizing  
the conference. The Director, CMTI, and Mr. Harsha S, Scientist-D, Governing Council Members of ISSS,  
played a key role. A group of 10 scientists participated, presented their work, and showcased CMTI’s 
achievements in MEMS-based sensor development through a dedicated stall
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3.	 RAATEM 2024, ARCI Hyderabad (July 15–16, 2024): Dr. Kavithaa S, Scientist-E, participated as a delegate  
in the conference on Recent Advancements and Applications of High Temperature Materials.

4.	 8th PTP/RMP Conclave, Mysuru (Aug 30–31, 2024): Shri Champuri Srinivasa Rao & Shri B. Krishnamohan 
attended the conclave organized by NABL.

5.	 AM 2024, The Lalit Ashok, Bengaluru (Oct 24–25, 2024): Dr. Anusha Epparla, Scientist-C, C-ASMP, moderated 
the session on “Advancements and Challenges of Additive Manufacturing in Aerospace, Space, and  
Defence Applications in India” 

6.	 NDT Certification, Thiruchirapalli (Dec 2–7, 2024): Shri C. Srinivasa Rao, Scientist-D, & Shri Satish Pattar,  
Sr. Technical Assistant-I, achieved NDT Level II Certification in Phased Array Ultrasonic Testing (PAUT) as  
per SNT-TC-1A/2020 standards.

7.	 Nano Electronics Roadshow, IISc Bengaluru (Mar 27, 2025): Dr. Nagahanumaiah (Director, CMTI),  
Mr. Harsha S (Group Head, STDC), Mrs. Megha Agrawal, and Mrs. Mahalakshmi participated in the event 
hosted by IISc in collaboration with IITs and MeitY. CMTI showcased its indigenously developed sensors, 
attracting distinguished visitors including Shri S. Krishnan (Secretary, MeitY), Abhishek Singh (Additional 
Secretary, MeitY), and Dr. Sangeeta Semwal (Scientist, MeitY).

8.	 CMTI Delegation Visit: A team from CMTI visited BrahMos Aerospace, Thiruvananthapuram, and 
VSSC, exploring advanced additive manufacturing facilities (LPBF & DED) and identifying collaboration  
opportunities using CMTI’s new wire-based DED machine for large-scale aerospace and defence  
components.

9.	 PDE Group Training: Scientists from PDE Group attended NAFEMS e-learning courses on Simulation of 
Lubricated Contacts and Fundamentals of Multibody Dynamics.

External Training Programs
1.	 MT LINKi Training, FANUC India Pvt. Ltd. (July 18, 2024): The CMTI SMC team attended training conducted  

by FANUC India Pvt. Ltd.

2.	 Technology Innovation & IP Management Training, C-DAC Mohali (Dec 9–13, 2024): Dr. Ashish Varade, 
Scientist-D, attended a DST-sponsored program covering IP auditing, management, evaluation, licensing 
negotiation, and challenges in emerging technologies such as AI and blockchain.
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3.	 Innovation Management Tools & Strategies Training, ASCI Hyderabad (Feb 17–28, 2025): Mr. Harikrishna S. 
Thota, Scientist-D, C-SMPM, attended a DST-sponsored training program on “Innovation Management Tools 
and Strategies” .

Technical Talks and Training Sessions conducted at CMTI 
1.	 Technical Presentation on “Advanced Functional Materials for Diverse Applications,” CMTI Bengaluru  

(Sep 14, 2024): Delivered by Dr. Suman Singh, Principal Scientist, CSIR-CSIO, Chandigarh.

2.	 GD&T Training Program, CMTI Bengaluru (May 6–10, 2024): Shri Jeevan Kumar P covered the fundamentals 
of GD&T and Shri Saravanan K explained tolerance stack-up concepts.

3.	 Technical Talk on “Embedded Control Systems,” CMTI Bengaluru (Aug 12–14, 2024): Conducted by Shri 
Shanmugaraj V., Joint Director, C-ASMP.

4.	 Technical Talk on “The Role of Manufacturing Engineers in Sustainable Development,” CMTI Bengaluru  
(Aug 22, 2024): Delivered by Dr. Mustafizur Rahman, Director, Mikrotools Pvt Ltd., Singapore.

5.	 Focused Session on Industrial Communication Protocols (Sep 18, 2024): Delivered by Shri. Raghu Kodi.

6.	 In-House Training on Advanced GD&T, CMTI Bengaluru (Oct 3, 2024): Conducted by an expert from Zeiss  
India Pvt. Ltd. for the internal technical staff of CMTI.

In-House Training on Advanced Geometric  
Dimensioning and Tolerancing
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7.	 Gear Engineering Training Program (Nov 19–20, 2024): Organized under the coordination of  
Shri Ananthapadmanabha K M. The program included sessions on gear design, materials, heat treatment,  
and gear correction, along with practical demonstrations on Kisssoft, gear manufacturing, and quality 
assurance.

8.	 Design for Manufacturing and Assembly (DFMA) Program (Dec 12–13, 2024): Coordinated by  
Shri Ananthapadmanabha K. M. The sessions covered DFM/DFA principles, methodologies, drawing  
standards, and design for additive manufacturing, supported by case studies and CAM software  
demonstrations.

Academic Training programs
The Academic Excellence for Advance Manufacturing Technology (AEAMT) - The Institute has been actively 
conducting technology upgradation training programs designed for managers, engineers, technical  
supervisors, and students. During the financial year 2024–25 (April 2024 to March 2025), the Institute  
conducted 52 training programs, benefiting 710 engineers over a total of 211 man-days as part of its  
Human Resource Development (HRD) initiatives

1. Scheduled training programs

A total of 36 scheduled training programs were successfully conducted, engaging 422 participants across  
116 man-days. These programs addressed a wide range of advanced engineering, metrology, manufacturing, 
and quality assurance topics. The training sessions aimed to enhance technical competencies and promote  
best practices aligned with industry standards. The courses conducted is as follows 

•	 Geometric Dimensioning & Tolerancing (GD&T) 
(conducted multiple times)

•	 Precision Measurement & Metrology

•	 Micro Electro Mechanical Systems (MEMS) & Its 
Applications

•	 Measurement Uncertainty – GUM Method & 
Monte Carlo Simulation (MCS)

•	 Laboratory Management & Internal Audit as per 
ISO/IEC 17025:2017 (conducted multiple times)

•	 Corrosion & Its Prevention Through Surface 
Finishing

•	 Materials & Metallurgy for Non-Metallurgists

•	 Additive Manufacturing & Rapid Tooling 
(conducted multiple times)

•	 Machinery Condition Monitoring for Predictive & 
Proactive Maintenance

•	 Mechatronics & Manufacturing Automation

•	 Non-Destructive Testing (NDT)

•	 Optical Emission Spectrometry

•	 Calibration of Dimensional Measuring Equipment

•	 Industry 4.0 & Smart Manufacturing Systems 
(conducted multiple times)

•	 Part Programming of CNC Machines

•	 Practical Training on Micro Device/Sensor 
Development

•	 Uncertainty of Measurements for Dimensional 
Measurements

•	 Chemical, Mechanical & Metallographic Testing of 
Metallic Materials

•	 Noise & Vibration Analysis Methods (Basic & 
Advanced)

•	 Advanced Materials Characterization Techniques 
(conducted multiple times)

•	 Basic Course on Single Point Diamond Turning 
(SPDT)

•	 Gear Engineering

•	 Introduction to Coordinate Measuring Machines 
(CMM)

•	 Electron Microscopy Analysis

•	 Design for Manufacturing Systems

•	 Laser Micromachining

•	 Heat Treatment in Manufacturing Technology
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These programs were designed to address both 
foundational knowledge and emerging technologies, 
catering to the evolving needs of professionals across 
domains.

Schedule Training F.Y. 2024–25

Government Organizations

1.	 RD&E (Engineers), DRDO, Pune

2.	 Aeronautical Development Agency, Bangalore

3.	 DLRL, DRDO, Hyderabad

4.	 DGQA, CQA (Heavy Vehicles), Chennai

5.	 Central Silk Technological Research Institute, 
Bangalore

6.	 Rail Coach Factory, Punjab

7.	 Ordnance Clothing Factory, Uttar Pradesh

8.	 Bharat Heavy Electricals Limited, Haridwar

9.	 Karnataka State Seed & Organic Certification 
Agency, Bangalore

10.	 Directorate General of Aeronautical Quality 
Assurance (DGAQA), New Delhi

11.	 Rail Wheel Factory, Bangalore

12.	 Bharat Dynamics Limited, Hyderabad

13.	 High Energy Projectile Factory, Tiruchirappalli

14.	 515 Army Base Workshop, Bangalore

15.	 Brahmos Aerospace Pvt. Ltd., New Delhi

16.	 Gas Turbine Research Establishment (GTRE), 
Bengaluru

17.	 Opto Electronics Factory, Uttarakhand

Private Organizations

1.	 Jaya Engineering, Bangalore

2.	 Gulf Oil Lubricants India Limited, Chennai

3.	 ITC Limited, Bangalore

4.	 EDGE2 Engineering Solutions India Pvt. Ltd., 
Bangalore

5.	 Alpha Design Technologies Pvt. Ltd., Bangalore

6.	 Delta Electronics India Pvt. Ltd., Bangalore

7.	 Venus Industries, Bangalore

8.	 Yeshwanth Metallurgical Lab (OPC) Pvt. Ltd., 
Bangalore

9.	 TE Connectivity India Pvt. Ltd., Bangalore

10.	 Syscon Instruments Private Limited, Bangalore

11.	 Denso Kirloskar Industries Pvt. Ltd., Bangalore

12.	 Sansera Engineering Ltd, Bangalore

13.	 L&T Technology Services Ltd, Bangalore

14.	 Vignan Technologies Pvt. Ltd., Bangalore

15.	 Airbus India Pvt. Ltd., Bangalore

16.	 Cataler India Auto Parts Pvt. Ltd., Bidadi

17.	 Ace Designers Limited-MCD, Bengaluru

Academia

1.	 Amit Sahu, Delhi Technological University, Delhi

2.	 M. S. Ramaiah Institute of Engineering, Bangalore

3.	 Indian Institute of Technology, Gandhinagar, 
Gujarat

4.	 Er. Perumal Manimekalai College of Engineering, 
Hosur (CAAP)

5.	 Ramco Institute of Technology, Rajapalayam 
(CAAP)

6.	 IIT, Dhanbad

7.	 Indian Institute of Technology, Bhubaneswar, 
Odisha

2. Corporate training programs

CMTI conducted 16 customised training programs 
that trained 209 participants over 79 man-days. 
These specialized sessions were tailored to meet the 
specific requirements of various organizations across 
sectors such as aerospace, electronics, automotive, 
and manufacturing. These exclusive training programs 
were designed to deliver in-depth, customized 
knowledge aligned with the client’s operational and 
strategic goals, contributing to workforce upskilling  
and industry-readiness. The following is the  
distribution of customers who benefited from the 
customized training programs of CMTI.
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Sl No. Course Title Organisations 
Number of 
Participants

01 Machine Hour Calculation Bharat Electronics Ltd. (BEL), Bangalore 10

02 Collaborative Robots TATA Indian Institute of Skills, Mumbai 02

03 Part Programming of CNC Machines Indian Institute of Science (IISc), Bangalore 10

04 PLC/CNC-Based Machines Vehicle Factory, Jabalpur 09

05
Geometric Dimensioning & Tolerancing 
(GD&T)

Applied Materials, Bangalore 12

06 Manufacturing Enhancement Training Applied Materials, Bangalore 17

07
Sensors, Interfaces, Controllers, IoT & 
Applications

Applied Materials, Bangalore 61

08 Geometric Dimensioning & Tolerancing Lam Research (I) Pvt. Ltd., Bangalore 12

09
Mechatronics, Manufacturing 
Automation & Industry 4.0  
(Electrical NCG)

Applied Materials India Pvt. Ltd., Bangalore
05

10
GD&T, Manufacturing & Inspection 
(Mechanical NCG)

Applied Materials India Pvt. Ltd., Bangalore 19

11
Industry 4.0 & Smart Manufacturing 
Systems

ZS Associates India Pvt. Ltd., Gurgaon 07

12 Semiconductor Packaging Processes
MacDermid Alpha Electronics Solutions, 
Chennai

05

13 Additive Manufacturing
GKN Aerospace Engine Systems India Pvt. 
Ltd., Bengaluru

12

14 Smart Manufacturing and Industry 4.0 Hindustan Aeronautics Limited (HAL) 69

Onsite Training Programs 

15
Laboratory Management & Internal Audit 
as per ISO/IEC 17025:2017 

Bank Note Paper Mills India Pvt. Ltd., 
Mysore 37 over 07 

mandays
16

Uncertainty of Measurements estimation 
for mechanical & Chemical Parameters 

SKF Engineering & Lubrication India Pvt. 
Ltd.



84

3. Apprenticeship Training Program

CMTI has launched an Apprentice Training Scheme for 2024–25 overseen by the Board of Apprenticeship  
Training, Ministry of Human Resource Development, Government of India. The program offers practical training 
and skill enhancement for students in general and technical disciplines, aligning with national workforce 
development goals.

Program Overview

Apprentice F Y 2024-25 (Duration 1 Year)

Sl No.
Total 

Apprentices 
Enrolled

Graduate Apprentices 
(Engineering/Technology)

General Stream Apprentices 
(B.Com, B.Sc., BCA)

Scheme

01. 47 39 08

National 
Apprenticeship 

Training Scheme 
(NATS)

4. Internship Program 

CMTI has successfully implemented a structured Internship Program for students pursuing B.E./B.Tech. and  
M.E./MTech. in various engineering disciplines, as well as for general stream undergraduates. These  
internships are designed to provide students with industry-relevant exposure, hands-on learning, and  
practical understanding of advanced technologies and research methodologies.

Internship F Y 2024-25 (Duration 1-6 Months)

Sl No. Engineering Stream General Stream Total

01. Graduate interns
Postgraduate 

interns
Interns (B.Com, B.Sc., BCA) Interns (2024)

163 10 07 180

5. International Training and Deputation

1.	 Training on Axial Piston Pumps and Radial Piston Hydromotors (Apr 1–12, 2024): Shri Raghu Kodi, Shri 
Pavan N, Shri B. Kumarswami, and Shri Sreevatsa G. S. were deputed to M/s Bosch Rexroth, Germany, and  
M/s Hagglunds, Sweden for training covering design, theory, assembly, interfacing, testing, troubleshooting, 
and maintenance.

2.	 Customer Acceptance Test of CNC Gear Testing Machine (Jun 2–9, 2024): Mr. K. Niranjan Reddy, Joint  
Director, and Mr. Karthik M. S. visited M/s KAPP Niles, Germany for customer acceptance test of “CNC  
Gear Testing Machine.”

3.	 Training on Carbon & Sulfur Analyzer and ONH Analyzer (Jun 24–28, 2024): Shri Maanasan, Shri Jeevan  
Kumar, and Shri Adesh Jain attended pre-dispatch acceptance and training at Horiba Ltd., Kyoto, Japan.

4.	 Training on Operando X-ray Diffractometer (Jul 22–26, 2024): Shri Ashish Varade and Shri K. Saravanan 
attended training at Anton Paar GmbH, Austria.

5.	 Training on Wavelength Dispersive X-ray Fluorescence (Aug 26–30, 2024): Dr. Kavithaa S and  
Shri Muralikrishna R attended pre-dispatch acceptance and training at Thermo Fisher Scientific, Ecublens, 
Switzerland.
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6.	 Customer Acceptance Test of Ball Screw Lead Error Measuring Equipment (Mar 2–9, 2025):  
Mrs. Khushboo and Mr. Naveen K, Scientist-D, visited M/s Kunz Precision AG, Switzerland for customer 
acceptance test of “Ball Screw Lead Error Measuring Equipment.”

7.	 Training on Optical Emission Spectrometer (Mar 17–21, 2025): Shri B. Krishna Mohan and  
Shri Vijaykumar Nidagalkar attended pre-dispatch acceptance and training at Thermo Fisher Scientific, 
Ecublens, Switzerland.

Distinguished Visitors at CMTI
1.	 30 May 2024: Dr. Kott Rouven representing Airbus, Deutsch, and Mr. Arvind from Airbus India  

visited CMTI and deliberated on characterization facilities.

2.	 28 June 2024: A team of officers from Pratt & Whitney IDCC visited the SMDDC cell for basic training  
and awareness on Industry 4.0, including demonstrations on Smart Manufacturing and Industry 4.0.

3.	 2 July 2024: A team of officers from ZS Associates visited the SMDDC cell for awareness on  
Industry 4.0 and demonstrations on Smart Manufacturing and Industry 4.0.

4.	 10 July 2024: A team of officers from IIT Madras visited the SMDDC cell for awareness on Industry 4.0  
and demonstrations on Smart Manufacturing and Industry 4.0.

5.	 10 & 16 July 2024: The Director and team from CSIR-NAL visited the SMDDC cell for awareness on  
Industry 4.0 and demonstrations on Smart Manufacturing and Industry 4.0.

6.	 16 July 2024: Members of Lidex India Pvt. Ltd. visited the SMDDC cell for awareness on Industry 4.0  
and demonstrations on Smart Manufacturing and Industry 4.0.

7.	 19 July 2024: The team from Ordnance Factory visited the SMDDC cell for awareness on Industry 4.0  
and demonstrations on Smart Manufacturing and Industry 4.0.

8.	 2 September 2024: SMDDC cell conducted a demonstration program for the Secretary of Hyderabad  
University.

9.	 13 September 2024: SMDDC hosted a demonstration program for a 42-member team from Aero  
Innovation and Skill Center (AISC).

10.	 20 September 2024: SMDDC hosted a demonstration program for another 42-member team from  
Aero Innovation and Skill Center (AISC).

11.	 4 October 2024: SMDDC conducted a demonstration program for students and faculty of Ramachandra 
College of Engineering, Elluru.

12.	 7 October 2024: A 24-member team of officers and employees from HAL visited the SMDDC cell for  
basic training and awareness on Industry 4.0, with demonstrations on Smart Manufacturing.

13.	 14 October 2024: SMDDC hosted a demonstration program for students and faculty of Global Institute  
of Technology, Bangalore.

14.	 15 October 2024: Officers from EmQos Embedded Engineering Pvt. Ltd. visited the SMDDC cell for  
Industry 4.0 awareness and demonstrations.

15.	 19 November 2024: A team from Hindustan Machine Tools (HMT) visited the SMDDC cell for  
demonstrations on Smart Manufacturing and Industry 4.0.
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Visits of Academic Faculty
As part of the Faculty Development Program (FDP) and to provide better exposure to advanced  
manufacturing technologies, several colleges and institutes will be visiting the Central Manufacturing  
Technology Institute (CMTI).

The details of the scheduled visits are tabulated below:

Name of the Institution/ College Date of Visit Number of participants

FDP, The Oxford College of Engineering, Bangalore 22 August 2024 40

Industrial Visit, AISC, Bangalore 13 September 2024 42

Industrial Visit, AISC, Bangalore 20 September 2024 47

Techshiksha Eduservices Pvt.Ltd, Bangalore 4 October 2024 43

CTI Air Force Jalahalli 24 October 2024 25
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Seminar Organised
CMTI organized a two-day Researcher’s Conclave on the topic of Additive Manufacturing during 18–19  
September 2024, on the occasion of National Engineers Day, commemorating Bharat Ratna Sir M. Visvesvaraya’s 
birth anniversary. 

1. Keynote Speakers & Distinguished Guests:

•	 Shri Jitendra J. Jadhav (Director General, ADA): Talked on the “Indian Aircraft Manufacturing Ecosystem” 
emphasizing indigenous development and self-reliance in aerospace.

•	 Prof. K. P. Karunakaran (IIT Bombay): Delivered a keynote on “Indigenous Development of Electron Beam 
Hybrid Manufacturing.”

2. Program:

•	 Presentations by ~25 leading Indian AM experts.

•	 Panel discussion by 5 experts on “AM technology adaption for Indian manufacturing – Dos and Don’ts.”

•	 Seven Ph.D scholars presented advancements in AM technologies at TRL 4–5.

•	 Focus on AM machines developed in India and their industrial applications across sectors like defense, 
automotive, aerospace, power, energy, biomedical, electronics, and food.

3. Prominent Keynote Lectures:

•	 Dr. C. P. Paul (RRCAT, Indore): Indigenous Laser-Based AM development.

•	 Prof. Ashish Kumar Nath (IIT Kharagpur): Online monitoring & adaptive control in laser AM.

•	 Dr. I. A. Palani (IIT Indore): Laser Decal Transfer-based micro 3D printing for MEMS devices.

•	 Dr. K. R. Ravi (IIT Jodhpur): Real-time monitoring & closed-loop control for direct energy deposition.

•	 Mr. H. Balaji (ADA, Bengaluru): Metal AM technologies for military aircraft.

•	 Dr. S. M. Shariff (ARCI, Hyderabad): Industrial applications of laser-based AM for power, energy, and defense.

•	 Dr. Aditya Kr. Lohar (CSIR-CMERI, Durgapur): Challenges in AM materials for industrial use.

•	 Mr. Nagesha B. K. (GTRE, DRDO): AM technology for aero engine applications.

•	 Dr. Koushik Viswanathan (IISc Bengaluru): Building an AM system ecosystem.

•	 Dr. Pradeep P. I. (VSSC, Thiruvananthapuram): Metal AM technologies for the Indian Space Program.

4. Participation:

•	 Over 120 delegates, including professors, researchers, and scholars from institutions such as  
MTRDC-DRDO, CSIR-CFTRI, IISc Bangalore, IITs, IIITDM Kancheepuram, NITs, Anna University, SRM  
Institute, and others.

•	 Industry participants included Collins Aerospace, Applied Materials, 3D Graphy, Ampire 3D, Francis  
Klein Aerospace Equipments, Lodestar Innovations, Intech Additive Solutions, Amace Solutions, and  
Kaushiks International.
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5. Outcomes:

•	 Facilitated industry-academia collaboration and networking.

•	 Highlighted the importance of indigenous AM technologies and India’s efforts to achieve global leadership  
in advanced manufacturing.

•	 Served as a platform to discuss innovations, share knowledge, and explore future trends in additive 
manufacturing.
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CMTI Participation in IMTEX 2025
The Honourable Minister of Heavy Industries, 
Government of India, Shri H. D. Kumaraswamy, 
inaugurated the CMTI stall at IMTEX 2025, held 
from 23rd to 29th January 2025 at the Bangalore 
International Exhibition Centre (BIEC), Bengaluru. 
During his visit, he interacted with CMTI scientists, 
and engineers, and appreciated the institute’s  
contributions in developing indigenous technologies 
and supporting India’s manufacturing ecosystem.

Business Promotion Activities

CMTI showcased its latest advancements and innovations at Hall 2A, Stall No. B103, highlighting  
developments achieved over the past two years. A major attraction was the first prototype of the 3D  
Optical Inspection System for Printed Circuit Board (PCB) inspection, which was demonstrated for the  
first time at the exhibition. In addition, brochures on Automated Optical Inspection (AOI) and vision  
inspection solutions were released.

The Smart Manufacturing and Precision Metrology (SMPM) group presented its integrated approach to  
advanced manufacturing, covering automated production systems, smart factory solutions, and precision  
tooling. The SPMA group exhibited key developments including the 2-D Laser Polishing Machine, Air  
Bearing Spindle/Stage, and Ballscrew. Other notable demonstrations included the compact fiber-based 
femtosecond laser oscillator system (FemtoQube) and the MooPedo device for cattle lameness detection,  
both of which received significant attention from visitors.

The stall also highlighted several indigenous solutions across domains such as additive manufacturing, 
precision engineering, intelligent sensors and controllers, automation, and machine tool technologies. These 
demonstrations reinforced CMTI’s role as a leader in applied research, innovation, and technology transfer for 
the manufacturing sector.

Participation in IMTEX 2025 enabled CMTI to engage with industry leaders, entrepreneurs, academia, and 
policymakers, further strengthening collaborations and reaffirming its position as a key enabler of advanced 
manufacturing technologies in India.
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Business Visits & Collaborations
•	 Industry Meet on Textile Machinery, Bengaluru (2 September 2024): Organized with BIS (Textiles Division), 

the meet focused on technology challenges, innovations, and growth opportunities in the textile  
machinery sector. Participants included the Office of the Textile Commissioner, TMMA, ITAMMA, CMAI,  
and companies such as Truetzschler India, Raymonds, and Rieter India.

•	 BARC, Mumbai (21 August 2024): Dr. Kavithaa S., along with the CMTI team, presented ongoing  
developmental activities.

•	 BHEL-Haridwar (17 October 2024): CMTI team visited to understand BHEL’s requirements on Industry 4.0.

•	 SKUAST, Srinagar (28–30 October 2024): Shri Pramod Krishna G S and Shri Ankur Bhardwaj studied saffron 
harvesting and processing methods with CDAC Kolkata, exploring collaboration on automation.

•	 BrahMos Aerospace, Trivandrum (9 December 2024): Dr. Nagahanumaiah, Director, and Shri Arun Kumar  
J G, Joint Director, along with team, presented CMTI’s SPM capabilities; BrahMos Aerospace expressed 
interest in collaboration.

•	 CSIR-NAL, Bengaluru (18 December 2024): Shri Mohan Raj B R, Joint Director, with Shri Pavan N (Sc-D),  
Shri Raghu Kodi (Sc-D), and Shri Saravanan K (Sc-C), engaged in discussions on 3D weaving technologies  
and R&D opportunities.

•	 Sashwant Looms, Coimbatore (23 December 2024): Shri Shanmugaraj V, Joint Director, with Shri Raghu  
Kodi (Sc-D), Smt. Shruthi G (Sc-D), and Shri Saravanan K (Sc-C), interacted on indigenous air jet loom 
technologies; proprietor Shri Prem Nandagopal emphasized import substitution.

•	 SAIL, Bokaro (2–4 January 2025): Shri Anantha Padmanabha K M (Sc-E) and Shri Vijaykumar Nidagalkar  
(Sc-D) studied CNC roll grinding machines, process technologies, and engaged in technical discussions  
with SAIL experts.

•	 Ordnance Factory, Bhandara (6–7 January 2025): Shri G S Pramod Krishna (Sc-C) and Shri Yogesh Patil (Sc-B) 
studied facility requirements and held technical discussions with Ordnance Factory personnel.

•	 FSID, IISc, Bengaluru (18 March 2025): Shri Mohan Raj B R, Joint Director, with Shri Murali Krishna R (Sc-D)  
and Shri Raghu Kodi (Sc-D), studied battery-related activities carried out at FSID.

•	 TBRL, Chandigarh (24 March 2025): Shri Raghu Kodi (Sc-D) and Shri Pavan N (Sc-D) studied Ballistics  
Testing Systems and related technologies.

•	 INS Chennai, Naval Dockyard Mumbai and INS Shivaji, Lonavala (March 2025): CMTI team discussed  
possible collaborations and EDGE technology implementation for condition monitoring of Marine Diesel  
and Gas Turbine Engines.
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Technology Transfer
•	 Licensing and publication agreement signed with M/s Kojo Press, New Delhi, for printing and publishing of 

“CMTI-Machine Tool Design Handbook” on 3rd April 2024 at CMTI, Bengaluru.

•	 Machine Tool Condition Monitoring EDGE Module technology licensed to M/s Advance Mechanical  
Services (AMS) Pvt. Ltd., Bengaluru; handing-over event held at CMTI on 13th June 2024.

•	 Technology transfer of “Synthesis and Biodegradation of Polydimethylsiloxane for application as media in 
AFFM” to M/s Stoicheiodis Scientia, Bangalore, on 3rd December 2024.

Participation in Exhibitions & Conferences
•	 Global Innovation & Intellectual Property Summit 23rd –24th  April 2024, New Delhi: Organised by 

Confederation of Indian Industry (CII), CMTI participated and sponsored for logo branding and single page 
advertisement in partner booklet.
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•	 CII Annual Business Summit 2024, 17th –18th  May 2024, New Delhi

•	 4th Edition of the EV Manufacturing Show 2024, 23rd  May 2024, Bengaluru

•	 Vendor Development Program & Exhibition 30th –31st  May 2024, Chandigarh: Organised by Confederation 
of Indian Industry (CII) in Partnership with BEML and Indian Railway

•	 B2B Conclave by Consortium of Electronic Industries of Karnataka (CLIK) 24th  August 2024, Bengaluru.

•	 9th Rajkot Machine Tools Show 2024 by K and D Communication Limited, 25th –28th  September 2024, 
Rajkot.

•	 India Mobile Congress 15th –18th  October 2024, New Delhi: CMTI-SMDDC in collaboration with C4i4  
Lab, Pune represented MHI and exhibited in-house developed technologies and low-cost solutions.

•	 CTI Platinum Jubilee Exhibition, Air Force Station Jalahalli, 14th November 2024: Aerospace Lab displayed 
developmental activities, including compensated axial piston pump, geared rotary actuator, and engine  
third mount expansion bolt.

•	 Vibrant Gujarat, Gandhinagar (2024): CMTI Regional Centre, Rajkot participated.

•	 CII Karnataka Manufacturing Conference, 9th January 2025, Bengaluru: Shri Prakash Vinod, Joint Director & 
CH-SMPM, participated in a panel discussion on Industry 4.0 and circular economy principles.

•	 CMTI, in association with M/s CLIK and M/s Source CP, conducted the flagship Exhibition & Conference 
CLIKTRONIKA 2025 on 6–7 February 2025 at CMTI, Tumkur Road, Bengaluru.
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•	 AERO INDIA 2025 (BIEC, Bengaluru): Aerospace Lab showcased indigenous developments including Linear  
& Rotary Actuators, Axial Piston Pumps, Engine 3rd Mount Bolts, and innovative test rigs.

•	 Industry–Academia Conclave, organized by GTRE (Gas Turbine Research Establishment), 10th January  
2025, Bengaluru.

•	 Mr. Bhaskaragoud G. and Mr. Bishnu Prasad Sahu attended the CII Karnataka State Annual Meeting  
2024–25 and the conference on “Karnataka: Leading Technology & Knowledge Growth” on 12 March 2025 at  
Hotel Taj Westend, Bengaluru.
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Memberships & Accreditations
•	 Lifetime Membership of SIATI (Society of Indian Aerospace Technologies & Industries).

•	 Aerospace Lab completed its first surveillance audit for AS9100 Rev D accreditation by NVT Quality: The 
group, with expertise in the design, development, and qualification testing of Line Replaceable Units (LRUs) 
for various platforms, including fighter aircraft, helicopters, and civil aircraft, underwent the audit conducted 
by NVT Quality, an ANAB-accredited body. The audit concluded with no significant non-conformances.

 Lifetime membership of CMTI with SIATI (Society of Indian Aerospace Technologies & Industries)
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Training & International Exposure
•	 Mr. Manjunath K. N. and Ms. Rehana Sultan attended the Digital Marketing Workshop conducted by AWAKE 

on 29 May 2024, Bengaluru.

•	 Ms. Kusuma A. and Mr. Bhaskaragoud G. attended the Costing and Pricing Workshop conducted by AWAKE 
on 8 August 2024, Bengaluru.

Outreach, Sponsorships & Advertisements
•	 CMTI supported the 1st MIL Annual Volleyball Championship 2024 (8–13 April 2024) organised by  

Ordnance Factory Bhandara through advertisement sponsorship.

•	 CMTI featured in Dakshin Bharat Utsav 2024 (15–16 June 2024), highlighting ongoing activities,  
transferred technologies, and 65 technologies ready for transfer.

•	  CMTI advertisement featured in Pahal A Milestones, a Hindi monthly magazine from New Delhi. 
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•	  CMTI advertisement featured in the 5th Edition of the VDMA India Sourcing Newsletter 2024.

•	 CMTI advertisement featured in the Women Exhibition Directory of Agri Tech India 2024, held on  
22–24 August 2024 at BIEC, Bengaluru, organized by UBUNTU Consortium of Women Entrepreneurs 
Associations. 

•	  CMTI’s Expression of Interest (EOI) for Transfer of Technology (11 technologies) was advertised in  
 The Hindu – All India Business Edition on 29 September 2024.

•	 CMTI sponsored awards for the top five participants at the 13th International Conference & Exhibition  
on 3D Printing and Additive Manufacturing Technologies, held on 24–25 October 2024 at The Lalit Ashok, 
Bengaluru.

Other Notable Activities
•	 Approval of DPVAPP by NRDC for “Next-Generation Photodynamic Therapy Platform: A Microlens  

Microneedle Array Integration” under PDTC Scheme FY 2024–25.

•	 Regular services provided to UCIL, DGQA, Konkan Railway, KPCL, Wipro Enterprises, and multiple MSMEs  
in testing and technology support.
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63rd Foundation Day 
CMTI commemorated its 63rd Foundation Day on April 23, 2024, with a distinguished celebration attended  
by esteemed guests and the CMTI community. The event was graced by Shri Kamal Bali, President &  
Managing Director of Volvo Group and Chairman – Southern Region of the Confederation of Indian Industry (CII), 
Bengaluru, who honoured the occasion as the Chief Guest.

Shri Senapathy ‘Kris’ Gopalakrishnan, Chairperson of the RBI Innovation Hub (RBIH) and Former Vice Chairman  
& Co-founder of Infosys, presided over the function in his role as the President of the General Council.

Adding to the significance of the day was the presence of retired employees, special invitees, and the entire  
CMTI staff. The celebration commenced with inspiring addresses by the Chief Guest, the General Council  
President, and the Director of CMTI, setting a motivational tone for the event.

Gallery of Annual Events
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Design and Innovation Clinic 2024

Dr. B. R. Ambedkar Jayanthi Celebration

Independence Day

International Yoga Day

CMTI successfully conducted the fourth edition of 
the Digital & Innovation Clinic (DIC) from April 22–24,  
2024. Out of 109 participating teams, 65 advanced  
to the first round, and 28 shortlisted teams  
presented working prototypes during a 30-hour 
innovation marathon.

The first prize was awarded to a student team from 
St. Joseph Engineering College, Mangalore, for their  
project “Bee Link – IoT-based Smart Beehive  
Monitoring System,” mentored by Mr. Ajay Jaiswal 
(Scientist-B, CMTI). The top 10 teams received 
certificates and cash prizes in recognition of their 
innovation and dedication.

On June 19, 2024, CMTI commemorated the 134th 
birth anniversary of Dr. B. R. Ambedkar, Bharat 
Ratna awardee and the principal architect of the 
Indian Constitution. The event was graced by  
Shri Mavalli Shankar, DSS State Chief Convenor, and 
Prof. Veerendra Kumar of National College as chief 
guests. The ceremony served as a heartfelt tribute 
to Dr. Ambedkar’s enduring legacy and constitutional 
vision.

On June 21, 2024, CMTI hosted a rejuvenating  
session to mark International Yoga Day, led by expert 
instructors from Patanjali Yoga Shikshana Samithi.  
The event, themed “Yoga for Self and Society,” 
emphasized yoga’s role in promoting personal 
well-being and social harmony. Held on campus 
in collaboration with experienced trainers, the 
session saw enthusiastic participation from staff and 
stakeholders.

On August 15, 2024, CMTI commemorated India’s  
78th Independence Day with a spirited office  
gathering. The event began with the Director hoisting 
the national flag, followed by a heartfelt rendition of 
the national anthem. The Director’s address reaffirmed 
the Institute’s commitment to its mission and  
inspired the team to contribute towards building a 
self-reliant nation.
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Sports Day 
On August 27, 2024, CMTI observed National Sports Day in alignment with the Ministry of Youth Affairs &  
Sports. The event began with the Fit India Pledge, followed by various sports competitions including  
volleyball, throwball, tug of war, badminton doubles, table tennis, carrom, and an open marathon. Seven teams 
participated under their Centre Heads, with Teams PP&BD, CMF, and ESD emerging as Overall Champions.

Swachhata Pakhwada

Vigilance Awareness Week

CMTI Celebrated Vigilance awareness week from 
28th October to 3rd November 2024. As a prelude 
to vigilance awareness week 2024. Three months 
campaign from 16th August to 15th November  
2024 on preventive vigilance was held.

CMTI conducted Swachhata Pakhwada from 16th to 
31st August 2024. The key events organized under this 
program included the administration of the Swachhta 
Pledge by the Director and Group Heads to CMTI 
employees, along with a webinar on “Curbing of Single 
use Plastics in Home and Office.” 

The Swachhta Pakhwada concluded with a closing 
remark at CMTI, where Prof. Gururaj Sreedhara, 
Dean-Research & Development, Acharya Institute of 
Graduate Studies & University, Bengaluru, as chief 
guest, and Dr. H. K. T. Kumar, Retd. Prof. Department 
of Physics, SIT, Tumakuru and Founder of MYLAR Tree 
Pvt. Ltd., as a guest of honour.
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Ayudha Pooja Celebration
In October 2024, CMTI celebrated Ayudha Puja with vibrant enthusiasm, bringing together employees and  
their families to honor tradition and strengthen team spirit. The event included a prayer ceremony with  
devotional songs performed by staff, followed by the distribution of prasadam. The program concluded  
with a motivational address by the Director and the felicitation of employees’ wards for their outstanding 
academic achievements. 

Kannada Rajyotsava

On November 28, 2024, CMTI celebrated its  
39th Rajyotsava along with Karnataka’s 69th  
Statehood Day. The event featured the flag 
hoisting by the Director, cultural performances, 
sports competitions, and prize distributions. 
Chief guests Shri Matturu Subbanna and Shri 
Raghavendra Acharya lit the ceremonial lamp.  
The celebration ended with a traditional Karnataka 
lunch for employees and their families.

Republic Day

On January 26, 2025, CMTI marked Republic Day 
with a flag hoisting ceremony led by Director  
Dr. Nagahanumaiah, followed by the national anthem. 
Employees and their families gathered to honor this 
significant occasion. In his address, Dr. Nagahanumaiah 
reaffirmed the Institute’s commitment to upholding 
constitutional values and contributing to national 
progress.
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National Science Day
On February 28, 2025, CMTI commemorated National Science Day with the theme “Empowering Indian  
Youth for Global Leadership in Science & Innovation for Viksit Bharat.” The event featured four contests— 
Mind Marathon, Uncover the Science, Battle of Brains, and Corridor Conference—engaging 103 young  
engineers, including Project Associates, Assistants, Interns, and Apprentices. Winners were awarded  
prizes and certificates. Inspiring talks by the Director, Joint Director, and senior scientists reaffirmed CMTI’s 
commitment to nurturing future scientific leaders.

TB Awareness Programme
On February 11, 2025, CMTI partnered with BBMP officials to distribute TB-awareness pamphlets during 
a roadshow at major public locations, including bus stands, railway stations, and metro stations, to raise  
community awareness. Comprehensive TB screening was conducted on February 12 and 15 for employees,  
their families, and support staff at the institute. These efforts support citywide and national strategies focused  
on early detection and reducing TB transmission.
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International Women’s Day Celebration 2025 at CMTI
In celebration of the 50th anniversary of International Women’s Day (March 8–15, 2025), CMTI organized a  
two-day workshop on March 11–12 focused on Promoting Women in STEM. The program included engaging 
sessions, debates, quizzes, and interactive activities, initially for CMTI’s women employees and later  
extended to over 50 engineering students, interns, and apprentices. Highlights featured a stress management 
talk by psychologist Dr. Meera Iyer, leadership insights from Dr. Chetna Mohan (El Camino Technologies) and  
Ms. Sujatha Mukunthan (Siemens India), and a cultural finale with awards. The event reinforced CMTI’s 
commitment to fostering women’s empowerment in science and technology fields.

National Engineers Day
CMTI organized the Additive Manufacturing Researchers Conclave on the occasion of National Engineers’ Day, 
bringing together experts from industry and academia. The event featured technical sessions on advanced 
manufacturing technologies and aerospace applications, along with recognition of distinguished contributors  
in the field. This conclave was held during 18-19, September 2024.

Drawing Competition at Govt. School

As part of its outreach and social responsibility 
initiatives, CMTI organized a Drawing Competition 
at a Government School to encourage creativity and 
innovation among students. The event witnessed 
enthusiastic participation and showcased the artistic 
talents of young learners.
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Fitness and Nutrition 
CMTI conducted a Fitness and Nutrition Awareness Program to promote health, well-being, and work-life  
balance among employees. The session included expert talks and interactive activities focusing on healthy  
lifestyle practices.

Prevention of Sexual Harassment at Workplace
CMTI organized an awareness program on the Prevention of Sexual Harassment (POSH) at Workplace to  
educate employees on creating a safe, respectful, and inclusive work environment.
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TOLIC (O-4), Bengaluru First Meeting
The first meeting of the Town Official Language Implementation Committee (Office-4), Bengaluru, was  
held on 30 January 2025 in the NC Auditorium of the CMTI, Bengaluru. Dr. Nagahanumaiah, Chairman of  
TOLIC (O-4) and Director of CMTI, presided over the meeting. About 80 members from 56 Central  
Government offices along with Shri Anirban Kumar Biswas, Deputy Director, Regional Implementation  
Office (South), Department of Official Language, Bengaluru were also attended the meeting. The main  
objective of this meeting is to promote the official language Hindi and ensure its smooth use in central  
government offices.

Hindi Pakhwada-2024
The “Hindi Pakhwada” was successfully organized at CMTI from September 14-28, 2024, as part of 
promoting the use of Hindi in the day-to-day functioning of the institute. The celebrations culminated in the  
observance of “Hindi Diwas” on September 30, 2024. The event was graced by the presence of  
Dr. M. Sankara Prasad, retired DGM (Official Language) from Hindustan Aeronautics Limited, Bengaluru,  
as the Chief Guest. Dr. Nagahanumaiah, Director CMTI, presided over the function. During the event,  
prizes were awarded to the winners of various competitions, including Short Story Writing in Hindi,  
Memory Writing in Hindi, Noting & Drafting, What a Picture Speaks (for the wards of CMTI employees up to  
12th standard), and a Technical Seminar in Hindi.
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AUDITED STATEMENTS OF ACCOUNTS 2024-25

Our Bankers
1. 	 State Bank of India

	 Yeshwanthpur

	 Bengaluru - 560 022
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3. 	 Central Bank of India

	 Peenya Ind. Area Branch

	 Jalahalli Cross

	 Bengaluru - 560 057

Our Auditors for the year 2024-25
1. 	 M/s R. Badarinath & Co.,

	 Charted Accountants 

	 Bengaluru - 560 044
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Annual Accounts Statements

Independent Auditor’s Report
To, 

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

Report on the standalone Financial 
Statements 

Opinion 
We have audited the accompanying financial  
statements of M/s Central Manufacturing  
Technology Institute, which comprises the Balance 
Sheet as at March 31, 2025, the Statement of  
Income and Expenditure for the year ended 31st  
March 2025 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 
31st March 2025.

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

Basis for Opinion 
We conducted our audit in accordance with the 
Standards on Auditing (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 for the preparation of 
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.

b.	 In our opinion, proper books of account as required 
by law have been kept by the Institute,  so far as 
appears from our examination of those books
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c.	 The Balance Sheet and Income and Expenditure 
Account dealt with by this Report, are in agreement 
with the books of accounts.

For R. Badarinath & Co.,
Chartered Accountants 

FRN: 004830s

       Sd/-
(CA R. Badarinath)

Partner
M. No.: 028593

Date: 09.09.2025
Place: Bengaluru 
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Sd/- Sd/- Sd/-
(RAMA K.) (PURAN KUMAR AGARWALLA)  (DR. NAGAHANUMAIAH)

CHIEF ACCOUNTS OFFICER SENIOR CHIEF ACCOUNTS OFFICER DIRECTOR 
 
  As per our report of even date,

 for R. Badarinath & Co.,
 Chartered Accountants

Firm Regn No. 004830S
 

Sd/-
(R. BADARINATH)

PARTNER
Place: Bengaluru M.No. 028593
Date: 09.09.2025

Audited Accounts Statements (Balance Sheet)

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

BALANCE SHEET AS AT 31.03.2025

(Amount in  Rupees)

PARTICULARS SCHEDULES As at 31.03.2025 As at 31.03.2024

CAPITAL FUND & LIABILITIES 

General Fund 1 3,65,43,80,871 3,54,18,93,303

Ear Marked Funds 2 16,47,55,740 26,17,94,237

Other Funds 3 22,66,13,964 19,98,86,330

Current Liabilities & Provisions 4 38,76,00,862 44,26,65,900

TOTAL 4,43,33,51,437 4,44,62,39,770

ASSETS

Fixed Assets-Gross Block 5-5A 3,90,53,33,161 3,80,39,73,065

Less : Accumulated Depreciation 1,89,20,89,030 1,72,54,61,789

Net Block 2,01,32,44,131 2,07,85,11,276

Capital Work-in-Progress 6 41,00,89,044 25,89,76,852

Investments 7 51,06,74,848 29,50,00,000

Current Assets and Loans & Advances 8 1,49,93,43,414 1,81,37,51,642

TOTAL 4,43,33,51,437 4,44,62,39,770

Significant Accounting Policies 16

Contingent Liabilities and Notes to Accounts 17
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Sd/- Sd/- Sd/-
(RAMA K.) (PURAN KUMAR AGARWALLA)  (DR. NAGAHANUMAIAH)

CHIEF ACCOUNTS OFFICER SENIOR CHIEF ACCOUNTS OFFICER DIRECTOR 
 
     As per our report of even date,

 for R. Badarinath & Co.,
 Chartered Accountants

Firm Regn No. 004830S
 

Sd/-
(R. BADARINATH)

PARTNER
Place: Bengaluru M.No. 028593
Date: 09.09.2025

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

 INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2025

(Amount in Rupees)

PARTICULARS SCHEDULES 2024-25 2023-24

A. INCOME 

Grants from Govt of India 18,89,00,000 20,78,00,000

Income from Sales and Services 9 46,76,07,365 42,98,66,686

Interest Earned 10 3,99,83,228 5,59,72,002

Other Income 11 50,77,075 78,66,242

Increase/(decrease) in Work-in-progress 12 2,48,22,000 1,56,78,000

TOTAL (A) 72,63,89,668 71,71,82,930

B. EXPENDITURE

Stores & Spares consumed 13,30,97,706 14,96,07,973

Establishment Expenses 13 35,88,16,874 31,58,35,195

Other Administrative Expenses 14 10,62,32,985 8,64,64,605

Depreciation 5 16,10,13,821 15,43,58,136

TOTAL (B) 75,91,61,386 70,62,65,910

C. Excess of Income over Expenditure  for the year 
(A-B) (3,27,71,718) 1,09,17,020

Add/(less): Prior Period Income/(Expenses) 15 (23,81,153) 1,24,04,352

D. Balance Being (Deficit )/Surplus transferred to 
General Fund (3,51,52,871) 2,33,21,373

Significant Accounting Policies 16    

Contingent Liabilities and Notes on Accounts 17
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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 conven 
-tion and on the accrual basis of accounting  
except as otherwise stated. The accounting 
standards and guidelines given by the ICAI  
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.  
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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.

10.	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.

11.	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 
plan in respect of leave encashment and gratuity. 

12.	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.

13. 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 

A.	 CONTINGENT LIABILITIES

a) The Institute has not acknowledged the liability of 
Rs.103,340/- arising on account of short deduction 
of TDS & penalty & Interest on delayed payment of 
TDS.

b) 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.  

B. 	 NOTES TO ACCOUNTS

1.	 CAPITAL COMMITMENTS:

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

2.	 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 2024-25. 

3.	 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 



115

Signature to the Schedule 1 to 17

assets and also the direct expense related to their 
acquisition and deposit of Rs.1.28 Crores paid to 
CPWD for execution of civil works for various plan 
projects.

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

d.	 Advances & Deposits are unsecured and 
considered good. 

5.	 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.

6.	 TAXATION

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

7.	 Ministry of Heavy Industries (MHI) have 
designated CMTI as CNA (Central Nodal Agency) 
from September 2022 for distribution of funds 
from MHI to Subsidiary Agencies for the Scheme, 
Enhancement of Competitiveness in Indian  
Capital Goods Sector.  The Bank Account operated 
for this purpose Fully will not be part of CMTI 
activities, but to the extent of funds released 
for the 2 of CMTI Projects viz., Augmentation 
of Testing Facility and Industry Accelerator for  
which funds are released to CMTI from MHI by  
way of limit setting in PFMS portal.

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

9.	 Figures are rounded to the nearest rupee.

10.	Schedules 1 to 17 are annexed to and form an  
integral part of the Balance Sheet as at 31.03.2025 
and the Expenditure Account for the year ended 
on that date.

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

			   As per our report of even date,
			   for R. Badarinath & Co.,
			   Chartered Accountants
			   Firm Regn No.004830S

			   Sd/-
			   (R. BADARINATH)
			   PARTNER
			   M.No 028593
Place: Bengaluru					   
Date: 09.09.2025



116

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

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

Major Heads of Revenue During 2024-25 (Rs. in Lakhs)
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Major Heads of Expenditure During  2024-25 (Rs. in Lakhs)
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Clients - Number Wise
Type No. of Clients Numbers (in %)

General Engineering 432 74.48
Government 74 12.76
Educational Institute 74 12.76

Total 580 100.00

Clients - Value Wise
Type Rs. in Lakhs Value (in %)

General Engineering 134.93 74.87
Government 23.36 12.96
Educational Institute 21.94 12.17

Total 180.23 100

Users of CMTI Services

Total Clientele Distribution
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Staff Position as on 31 March 2025
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List of CMTI Society Members (As on 31/03/2025)

1.	 Alliance University, Alliance College of Engineering & Design, Bengaluru - 562106

2.	 Bangalore Institute of Technology, Bengaluru - 560004

3.	 BGS Institute of Technology, Adichunchanagiri University, B.G. Nagara - 571448

4.	 Birla Institute of Technology and Science, Pilani (BITS Pilani), Haryana - 122002

5.	 Dayananda Sagar College of Engineering, Bengaluru - 560111

6.	 Dr. D Y Patil Institute of Technology, Pune - 411018 

7.	 Global Academy of Technology, Bengaluru - 560098

8.	 Godrej & Boyce Mfg. Co. Ltd., Mumbai - 400079

9.	 Government College of Engineering, Bargur, Krishnagiri - 635104 

10.	 National Institute of Technology, Tiruchirapalli - 620015

11.	 PSG Industrial Institute, Coimbatore - 641004

12.	 Ramco Institute of Technology, Rajapalayam - 626117 

13.	 Siddharth Institute of Engineering & Technology, Puttur - 517583

14.	 Sreenivasa Institute of Technology and Management Studies (SITAMS), Chittoor - 517127 

15.	 Sri Shanmugha College of Engineering and Technology, Salem District - 637304

16.	 The Oxford College of Engineering, Bengaluru - 560068
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