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Technology Profile

Release 2.0

An Institution striving to excel mn serving & to help
Industries to achieve technological excellence

and stimulate economic growﬂ, ’
/What CMTIwould offer ?? \

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

The domains include Ultra-precision machine tools, special purpose machines and equipment,
Sensors and machine controls, Textile machineries, Smart manufacturing and Industry 4.0 enabled
technologies, additive and other special manufacturing processes, precision metrology, aircraft LRUs
including test rigs development & qualifications, skilling and re-skilling systems, technology transfer
and Incubation.

Around 50 technologies developed over the years have been identified which are ready for
commercialisation as Technology Profile release 1.0 (Key Technologies) and Technology Profile
release 2.0 (Small innovative products), which were released in 2018 & 2020 respectively.

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

customization.
\ MADE - IN - INDIA /

Ultra-Precision Twin Screw Gearbox Air Bearing Rotary Stage Battery Operated Hydraulic
Air Bearing Spindle Power Pack to Charge
— Nanospin AIM 80 Fighter Aircraft

Brake Accumulator




ANNUAL REPORT
2019 - 2020

y//[1]

Central Manufacturing Technology Institute
Tumkur Road, Bengaluru - 560022, India






CONTENTS

X/
L %4

X/
L X4

X/
L X4

X/
L X4

(D[ To (o] E 20T o Yo o U RRRRRRSOPPPP 5
Members of Governing Council Of CMT......couviiieiiiiiieee e e e e 6
Members Of RAB Of CIMIT] ...cciiuiiiiiiiieesiieeeee ettt s 8
CMTIINAIA"S Pride ettt e e s 9
CMTI ENAEAVOUIS ...ttt sttt s e e e e b e e 11
CMTI PerfOrmManCe...ccoueiiiiiieieee e 12
Patents/Research Papers/Copyrights.......cccccuiiieiiieeciiee et 13
RESEAICH PAPIS... ettt e e e e e e e e ee st reeeeeeeeeeesesnsanrraeaeeeeeeas 14
Products and Technologies DeVElOPE........uueeeeeeieeeeeeieeiccciirrreeeeee e 17
Major Projects DEIVEIEd ........couiiiiiiiie ettt e ea e 18
IMPOrTANT EVENTS oot e e e e e e e s e e e e aaaaaa s 20
Ongoing Sponsored R&D ProjeCts ....uuiiiiiii it e e 22
ONEOINE Plan ProjeCtS. ..ottt e e e e e e e e e s e e e e e e e aaeeeeeenan 30
Plan Projects PrOPOSEd .......cieiiiiiiiiiiciiirieeeeeeeee e eeecrrerrer e e e e e e e e s se s saasbraeeeeeeee s 31
MoU and Collaborations.........cc.eeeieeeiiieiieeeeee e 32
Value Added Laboratory SEIVICES ......uuiiiiiiiee ettt ee e e et e e e snaeee e 33
NeW Facilities Created ... it 40
HR ACHVITIES -ttt 41
Business Promotion ACHVITIES.......cuuiiiiiiiiiiiiiiic e 45
Official Language Related ACtIVItIES ......uuvieiieeiiiieee e 46
Gallery Of Other EVENTS ......uuuiiiiiiiiiiiiie ettt e e e e e e see b rereereeeaeeeeeeseeanns 47
Audited Statements Of ACCOUNTS .....cccueiriiiiriiiiie e 49
ANNUAl ACCOUNTS STAtEMENTS...cciiiiiiiiiee ittt e e 51
USErs Of CMEi SEIVICES ..eeiuiiiiiiiiieeetie ettt e e s 62
SEAff POSITION ... e 63
CMTIIMEMDETS .. e 64



e To Support Industries to Achieve Excellence in Technology and
Stimulate Economic Growth

o Achieve Technological Leadership
o Achieve Excellence in Quality of Products and Service

. Establish a Dynamic, flexible and result oriented
organizational structure

e  Achieve organizational excellence through transparent,
professional management system

e  Achieve financial self-sufficiency

e  Train, Motivate and provide Growth oriented environment to
employees

. Our people being our Greatest Assets

o Mutual trust Building

o Open Mind-ness

J Effective and Open Communications

J Team Work and Team Spirit

o Participative, Co-operative Work Culture
o Passion for Quality

e  Attention to Detail

o Optimal use of Resources

o Prompt Response to Customer Needs
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Directors’ Report

Central Manufacturing Technology Institute (CMTI) is an Autonomous R&D Institute under the Ministry of Heavy
Industries and Public Enterprises, Department of Heavy Industry, Government of India. Over the years CMTI evolved as
Centre of Excellence for Machine Tool and Manufacturing Process Development; developed special purpose machines
for various needs and significantly assisted MSMEs by providing high value added services. This has been possible with
in-house capabilities covering the entire product development cycle viz., ideation, design, manufacturing, testing of
pilot plants, and system integration in related areas. Today, CMTI undertakes research, develop process technologies
and machines, train manpower and deploy the solutions to applications. The focused domains include Ultra-precision
machine tools, Special purpose machines, Sensors and machine controls, Textile machineries, Smart manufacturing
and Industry-4.0 enabled technologies, Additive and other special manufacturing processes, Precision Metrology,
Aircrafts LRUs including test rigs development & qualifications, Skilling and Re-skilling (experienced learning). There are
about 35 technologies which are ready for licensing to industrial use and to manufacture in multiple. CMTI also hand
holds the technology licensee and the start-ups through incubation/consultancy, until commercialization of acquired
technology.

During 2019-20, CMTI has successfully developed 5 planetary mixing machines of various capacities for different
customers. The High speed shuttle-less rapier loom developed by CMTI has been successfully tested for waiving range
of cotton and polyester yarns. Sensor Technology development facility and Nano manufacturing facilities having 16
clean room facilities have been created. CMTI in its endeavour to develop smart machines has developed smart ultra-
precision diamond turning machine built in with several intelligent features. Under the ageis of ‘Smarth Bharath
Udyog Platform 4.0’ scheme of DHI, Govt. of India, CMTI is establishing “Smart Manufacturing Development and
Demonstration Cell” with the consortia of six industries. While Smart Factory is being established, 11 IloT solutions
relevant to metal cutting industries have been already developed for the benefits of MSMEs. Further, CMTI has
contributed significantly towards LESA actuators indigenous efforts of Aeronautical Development Agency (ADA). CMTI
has designed test rigs and established the protocols for three categories of LESA actuators. These have been successfully
handover to ADA on 16" August 2019. The LESA actuators developed indigenously for LCA-TEJAS aircraft have been
undergone successful flight test at supersonic speed on 28™ May 2020.

CMTI while developing range industrial machines and providing value added technical services to our customers,
continuously striving hard towards generating new knowledge generation and development novel products.
In 2019-20, CMTI has published 38 research publications which are the highest in any single year. Similarly, 26 sponsored
R&D projects have been completed and 29 new sponsored R&D projects have been taken up. Our laboratory services
to the industries and other stakeholders are well received by our customers. During 2019-20, we have reached a record
highest ever in terms of revenue generation and number of customers that CMTI provided technological solutions.

CMTI activities have been reoriented and consolidated towards pursuing outcome based research. Lot of emphasize
has been made towards technology development in selected areas of machining science and technology, machines/
system developments and allied areas that delivers the technological solutions. The Institute is committed to move
ahead in our journey by harnessing science and technology know-how in the machine and manufacturing science to
develop practical solutions to industries leading to technological self-reliance in the country.

Best Regards,

Yours Sincerely,
Dr. Nagahanumaiah
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CMTI
India’s Pride

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

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

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

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

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

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

e Design and development of smart and intelligent machines.

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

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

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

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

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

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

- Material Testing and Metallurgical tests: Various test services including the implementation of better quality
management systems and standards are available at CMTI.
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- Nano-Manufacturing and Nanomaterial Characterization Services:
e Nano-manufacturing: CMTI could create a features as small as 8 nanometers over metals;

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

Skilling and Re-skilling:

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

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

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

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

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



CMTI Endeavours

The strategy to have multiple centres of excellences across - Machine Tools, Special Purpose Machines, Smart
Manufacturing, Micro and Nano Manufacturing, Additive Manufacturing and special manufacturing processes,
laboratory services has led to CMTI’s journey of transformation from a company that was doing many activities to
focused activities with pioneering leadership in applied R & D activities.

3

Centres of Excellence

e Centre for Machine Tools and Special Purpose Machines (C-SPM)

e Centre for Smart Mfg., Precision Machine
Tools and Aggregates (C-SMPM)

e Centre for Sensor, Vision Technology &
Controls (C-SVTC)

e C(Centre for Micro and Nano Mfg. and
Metrology (C-MNTM)

e Centre for Additive & Special
Manufacturing Processes

e Centre for Business Development &

Support Services (C-BDSS) e Centre for Skill Development (C-AEAMT)

(]
S
>
e
Q
=
s
fren)
(V)
c
()
p =
(]
-
c
()
(oT+]
s
o
=
=
(®)

e Centre for Planning, Admin, Finance and Engineering Services (C-PAFE)




CMTI Performance

CMTI pioneers in cutting-edge Machines and Manufacturing Processes technologies that deliver competitive
solutions to meet India’s manufacturing needs

Income {lakhs) Projects & Services CHI Grant Other Income Increase/(decrease)in WIF

< 6053 <4006 <1900 1658 (X511)

Expenditure (lakhs) Stores & Spare Establishment Administrative Depreciation

X 6003 X 1390 X 2688 X 691 X 1234

__ 7000.00 P
£ 600000
m
= 5000.00 v’
w 400000
S 3000.00 -
o
~ 200000 |
E 1000.00
£ 0.00
2014-15 2015-16 2016-17 2017-18 2018-19 2019-20
Financial Year

Number of Products, Machines & Technologies: 12

Number of Research Publications: 38
Number of Patents and Trademarks Filed: 04
Number of Sponsored Projects Completed: 26

Number of New Sponsored Projects Initiated: 29
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Patents/Research Papers/Copyrights

Number of Patents /
Trademarks (2019-20)

4

2015-16 2016-17 2017-18 2018-19 2019-20

40
35
30
25
20
15
10

Number of New Research
Papers (2019-20)

38

Research Papers Published

201415 201516 2016-17 2017-18 2018-19 2019-20

Financial Year
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MTT

Manufacturing

Research Papers Technolo gy
To day ISSN: 0972-7396

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

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

2. Anantha Padmanabha, K. M., Nidagalkar, Vijay., Mohanraj, B. R., & Mansur, S.V. (2019). Twin screw continuous mixer
for processing of composite prolellant. 12 International High Energy Materials Conference & Exhibit. Chennai:
HEMRL.

3. Arjita Das., Shikha Ambastha., Sourav Halder., Sudip Samanta., & Nagahanumaiah. (2019). A novel methodology
for spark gap monitoring in Micro-EDM using optical fiber Bragg grating. IEEE Transactions on Instrumentation and
Measurement, 69(7), 4387-4394.

4. Arjita Das., Shikha Ambastha., Sourav Halder., Sudip Samanta., Nagahanumaiah. (2019). Fibre bragg grating sensors
for measuring spark gap in Micro-EDM in real-time. Manufacturing Technology Today, 18(7).

5. Arun Christopher T., Harikrishna S. Thota. (NA). Micro 3D Fabrication of Ceramic Components using Projection
Microstereolithography technique. (In Print)

6. Avadhani, S. S., Srinivasa Rao, C., & Kumara, C.J. (2019). Design of fixture for hard chromium plating on internal
of hollow cylinder open at one end and with restricted opening at the other end with L/D ration more than four.
Manufacturing Technology Today, 18 (03), 3-4.

7. Chaileshwar, R.D., Ravi Sankar Mamilla., & Sunil Magadum. (2020). A Brief Review on Laser Surface Texturing of
Biomaterials for Cell Culture Applications, National Conference on Microsystems Technologies (NCMST-2020).
Bangalore: CMTI.

8. Debajyoti Ray., Asit Baran Puri., & Nagahanumaiah. (2019). Investigation on Cutting Forces and Surface Finish in
Mechanical Micro Milling of Zr-Based Bulk Metallic Glass. Journal of Advanced Manufacturing Systems, 18(1),
113-132. https://doi.org/10.1142/50219686719500069

9. Debajyoti Ray., Asit Baran Puri., & Nagahanumaiah. (2019). An experimental investigation on the formation of
burrs in micro milling of Zr-based amorphous bulk metallic glass. International Journal of Materials and Product
Technology, 59(2), 140-171. https://doi.org/10.1504/1JMPT.2019.102633

10. Debajyoti Ray., Asit Baran Puri., Nagahanumaiah., & Saurav Halder. (2019). Modelling of Top Burr Formation in Micro
End Milling of Zr-based Bulk Metallic Glass. ASME, Journal of Micro- and Nano-Manufacturing, 7(4), 041004/1-
041004/12. https://doi.org/10.1115/1.4045093

11. Debajyoti Ray., Asit Baran Puri., & Nagahanumaiah. (2020). Experimental analysis on the quality aspects of micro-
channels in mechanical micro milling of Zr-based bulk metallic glass. Measurement, 158(1),107622/1-107622/14.
https://doi.org/10.1016/j.measurement.2020.107622

12. Debajyoti Ray., Asit Baran Puri., Nagahanumaiah., & Saurav Halder (2020). Analysis on specific cutting energy in
micro milling of bulk metallic glass. The International Journal of Advanced Manufacturing Technology, 108(1),
245-261. https://doi.org/10. 1007/s00170-020-05355-1.
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Debajyoti Ray., Asit Baran Puri., Nagahanumaiah., & Saurav Halder. (2020). Mechanistic modelling of dynamic
cutting forces in micro end milling of Zr-based bulk metallic glass. International Journal of Machining and
Machinability of Materials (In Print).

Deepa, R., Kavitha, V. (2020). 10T Enabled Part Quality Check Using Vision. International Journal of Imaging &
Robotics (ISSN 2231-525X), 20(01), 44-52.

Girish Kumar. (2019). Prediction of Onset of Bearing Failures in Rotating Machines by Infrared Thermography-An
Industrial Case Study. National Conference on Condition Monitoring. Guntur. KL University.

Hemant Kumar Singh., Balaji Subramanian., Kusuma N., Harsha S. (2020). Parametric optimization and analysis
of pressure sensor chip membrane using design of experiments (DoE)", National conference on Microsystems
Technologies — 2020. Bangalore: CMTI.

Ishan Anand Singh., Gopikrishna, S., Narendra Reddy T., & Prakash Vinod. (2020). Freeform Machining of
Ophthalmic toric lens mould using fast tool servo assisted Ultra Precision Diamond Turning Process. Paper accepted
for publication: Journal of Micromanufacturing.

Karthik, M.S., Raju, V.R., Niranjan Reddy, K. N., Balashanmugam N., & Sankar, M.R. (2020). Cutting parameters
optimization for surface roughness during dry hard turning of EN 31 bearing steel using CBN Insert. Materials
today: proceedings; DOI:10.1016/j.matpr.2020.02.224.

Karthik, M.S., Kuppuswamy Ramesh,. Raju, V.R., Manjunath, M.A., & Balashanmugam, N. (2019). Study on effect
of abrasive flow polishing of ball nose end mill on its wear characteristics. International Conference on Precision,
Meso, Micro and Nano engineering (COPEN) 2019. Indore: Indian Institute of Technology.

Kavithaa, S., L. Rangaraj., & Avadhani S.S. (2019). Significance of interface tailoring in PM Cu/SiC composites for
electronics packaging applications. Metallurgical & Materials Transactions A, 50(4), 1902-1913.

Kavithaa, S., Salvin George Shaji., & Vijet Bhandiwad. (2020). Electron beam welding of oxide dispersion
strengthened 9 Cr martensitic steel-an experimental and theoretical perspective. Material Today: proceedings,
22(4), 2509-2519.

Kavithaa, T. S., Sarmistha Dhan, L. Rangaraj & S. S. Avadhani. (2019). Mechanical characterization of PM Cu/SiC
composites for aerospace thermal management applications. Proceedings of 2™ International Conference on
Advanced Materials and Processes for Defense Applications, ADMAT-2019, 105.

Kusuma.N., & Pardyumna J. (2019). 9&es 888 =6 «33 .33 BIRBISYO ée;aisa - 9Tneds m.&).oimo.aﬂ?s
8503 2,38 JoNeTS: VYD, dFemed A FoSedm® god. National Conference on Aerospace & Defence
Technologies. Bangalore: CSIR NAL.

Manjunath, B.N., Vinod, A.R., Abhinav, K., Verma, S.K., Ravi Sankar M. (2020). Optimisation of process parameters
for deposition of commonly using directed energy deposition process. 9th International Conference on Materials
Processing and Characterization (ICMPC). Mathura: GLA University. [Materials Today: Proceedings, DOI: 10.1016/].
matpr.2020.02.222

Manjunath M. A, Murugan A., Prakash Vinod, Balashanmugam N. (2018). Surface roughness improvement by
removal of recast layer on Wire Electrical Discharge Machined surface through Abrasive Flow Finishing Machine,
Advances. Micro and Nano Manufacturing and Surface Engineering, Lecture Notes on Multidisciplinary Industrial
Engineering Springer Nature Singapore Pte Ltd.

Manjunath M.A., Prakash Vinod, Balashanmugam N., Sankar M. R. (2020). Abrasive flow finishing for surface
roughness improvement of Aluminum propeller: A case Study. 9th International Conference of Materials Processing
and Characterization, ICMPC-2020. Materials proceedings.

Mayuresh Kagalkar, Harsha Sanjeev, Usha Sundaraman. (2020). Design and fabrication of thin film platinum
temperature sensor on silicon wafer”. National conference on Microsystems Technologies 2020. Bangalore: CMTI.
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35.

36.

37.

38.

Muhammed Nabil K.M., Hare Prasaad P., Narendra Reddy T., Prakash Vinod., Senthil KumarS., & Thangavel, S. (NA).
Smart Factories — An Overview” has been presented in National Conference on Smart Manufacturing & Industry
4.0 and also published in Manufacturing Technology Today (MTT). Manufacturing Technology Today (MTT), 18(8).
57-63.

Narendra Reddy T., Shanmugaraj V., Prakash Vinod., & Gopi Krishna S. (NA). Real-time Thermal Error Compensation
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Patents, Copyrights and Trademarks

The following patents were/trademarks were filed

1.

Patent titled “A Low Frequency Portable Vibration Isolation System” (Application No. 201941032175) has been
filed on 08/08/2019.

Patent titled “An Acoustic Enclosure System” (Application No. 201941032177) has been filed on 08/08/2019.

Patent Filed: “System and method for real time thermal error compensation in machine tool using temperature
measurement”. Copyright Granted: ‘Thread Measurement System TMS-030’, Dairy No: 12080/2019/CO/SW.



Products and Technologies
Developed
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A rotary table is a precision work positioning device used for assembly and
metrological applications. The aerostatic rotary table will have air bearings both
in axial and radial directions, with a fairly wide ranging load and rigidness capacity.
Major challenge is to design of compact size air bearing rotary stage for metrology
applications. Further challenges include precision assembly of components with
submicron level accuracy and to achieve spindle motion accuracy in nano meters.
Compact Air Bearing The technology is available for commercialisation.
\_ Rotary Stage )
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Platinum (Pt) thin film sensing element is designed and fabricated by Micro
Electro-Mechanical Systems (MEMS) technology. SiO2 and Ti are used as

insulation and adhesion layers respectively. The thickness of SiO2, Ti and Pt

are in nanometres. Temperature sensor shows 99.975% linearity and + 0.5 2C ._——
accuracy for temperature range of -25 to 180 2C. The temperature coefficient of

resistance (TCR) or Alpha (a) was found 0.002335 / 2C after repetitive thermal

cycling experiment. The sensor is packaged with two different techniques, epoxy Temperature Sensor
packaging and stainless steel (SS) probe package. The response time of sensor (Thin Film Based)
Kwith epoxy packaging and SS packaging are 0.4 Sec and 3 Sec respectively. )
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Contra Rotating Propellers are used for propelling the torpedoes. There are two
variants of propellers FWD Propeller and AFT Propeller, which forms a set of contra
rotating propeller. M/s. BDL has placed order for 22 sets. The technological process
of manufacturing these propellers was developed by the manufacturing team.
The complex shape of the propeller blades require up to 5 axis CNC Machining.

\_ Propeller
/

loT-based Energy monitoring allows for remote monitoring and recording
of energy consumption in a particular time interval thereby improving
better capacity utilization, improving business productivity, reducing
maintenance & man-power, and increasing the reliability of energy assets.

With the Energy Monitoring System, you will get real-time insights into
your machine’s availability and performance.

The process flow followed in our module is simple:

* Collect data from energy meters using RS485 protocol
* Visualize the collected data on a custom dashboard
* Analyze incoming energy meter data to derive real-time insights

* Store data for reporting and historical analysis

Energy Monitoring lloT Module
Old CNC Machine

/




Major Projects Delivered

Ghana Indhana Mishrana Yantra 1200 litres
(GIMY -120) - Two Machines (2" and 3")

Design, manufacture, supply, installation and commissioning of
THREE nos. of vertical planetary mixers (1200 litres) for mixing
solid propellant ingredients were ordered by M/s. Ordnance
Factory, Itarsi (OFl) in November 2016. The first machine was
developed, tested and delivered in 2018, as per schedule. The
dummy mix trial on first machine at site has been successfully
completed in May 2019 and is being used for production.
The second machine was developed, tested and delivered in
November 2019. The third machine was developed and tested
in March 2020 and is ready for dispatch

High Speed Shuttle less Rapier Loom

Theprototypeloomwassuccessfullydeveloped
and technology has been transferred to
TMMC. The loom had undergone rigorous
testing (including weaving trials) at CMTI from
Dec 2017 - Nov 2018 and was demonstrated
to PRMC and TMMC members. The industrial
weaving trials and production trials were
successfully completed at a user industry in
Surat during the period Dec 2018 - Feb 2020.
The Phase-| of the project is complete and its
objectives are realized.




Vertical Planetary Mixer

One number of 300 US gallon capacity vertical change-can
mixer was ordered by M/s. Vikram Sarabhai Space Centre
in March 2018. The machine was successfully developed,
assembled, tested and delivered in October 2019 as per
schedule.

Reconditioning of Tooling

CMTI received order for Reconditioning of BARC
Tooling supplied earlier by CMTI to SBC, Vizag. After
reconditioning, PAT group has also provided training and
live demonstration of tooling to M/s SBC and M/s BARC
teams.

The Fluted Roller Vision Inspection System

Vision based automated inspection system designed
toinspect the fluted roller for presence of chip-out and
damages at before plating stage, has been completed
for M/s Lakshmi Machine Works, Coimbatore.
Currently the inspection is being done manually at the
plant.

=y 1B
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Important Events

Inauguration of Cleanroom Facilities in Nano Manufacturing Technology Centre (NMTC)

Centre Cleanroom Facility was done on 13% of
December, 2019. Dr. A R Sihag the Secretary,
Department of Heavy Industry, inaugurated
the centre, along with him Joint Secretary
Ms. Sukriti Likhi and Mr. Md. Zakir Hussian, Director
at DHIl and other dignitaries grace the occasion.
The design and construction uniqueness was also
briefed, the dignitaries visited to state of the art
clean room facility that was established under the
NMTC project.

Inauguration of Nano Manufacturing Technology ~ | ; ey i

Two days “National Conference on
Smart Manufacturing conference &
Industry 4.0” was organised May 30 &
31, 2019, at CMTI, Bengaluru.

National conference on Micro System Technology (NCMST-2020)

......

National conference on Micro system Technology
(NCMST-2020) was conducted by CMTI from
4™ March to 6™ March 2020. The main objective of cpipks amat
this conference was to create a platform to bring LR weLcom: | e
knowledge-creators (academia and researchers)
and wealth-creators (industries) together for
mutual benefits.

. SamCO




Workshop on “Demand opportunities & challenges in Ultra-Precision Diamond Turning
Technology” in India

Having established supremacy in diamond turning
technology in the country, CMTI wants to move
ahead further in this field. CMTI hosted the 6™
DTM workshop themed “Demand opportunities
and challenges in Ultra-Precision Diamond Turning
Technology in India” at CMTI on July 12 2019.

Spreading Diamond Turning Technology

Handing over of LESA Actuator

CMTI has successfully
completed qualification of
Leading Edge Slater Actuator
(LESA) of LCA. A function
was held for handing over
of LESA Qual wunits by
Dr. Nagahanumaiah Director
CMTI to Dr. Girish Deodhare,
PGD (CA) & Director, ADA.

The objective of the STDF project is creating ‘Micro
System Building Competency’ in the country. This
is a national facility fully funded and approved by
the department of Heavy Industries and Public
Enterprises under Ministry of Heavy Industries
and Public Enterprises, Government of India.
This is a state of the art facility, unique in its kind,
housing the processes to enable research and
development activities for fabrication, packaging
and characterization of micro systems which will
have a greater impact for the country's growth and
builds the technological competency of the nation.

1=

A milestone for sensors development in the country

The project consists of infrastructure with clean rooms (class 100, class 1000 and class 10,000); Procurement,
installation, commissioning, testing and validation of the equipment related MEMS fabrication, packaging and
characterization with all the associated sub systems/ accessories and utilities; Establishing and creating knowledge
base for process optimization of the equipment; Creation of trained human resource; collaboration with similar
R & D institutes at national and international level for assimilation of the technology; Research & Development
activities involving new product development. The foundation stone laying ceremony for the new building which
consists of clean room laboratories was held during December 2019.

@



Ongoing Sponsored R&D Projects

Twin Screw Mixer Extruder for M/s HEMRL

Extruder for processing of composite propellant
developed at CMTI is a pioneering effort in the country
in development of continuous mixing and extrusion
for propellant processing. Currently, the assembly of
the laboratory model is in progress. After successful
realization of lab model, development of production
machine will be taken up.

10 Ton Capacity Vertical Planetary Mixer for
M/s. SDSC-SHAR

Planetary Mixer of 10 ton capacity for mixing solid
propellant ingredients in March 2019. It is the largest
capacity mixer being developed in India and the
indigenous development is being attempted for the first
time in the country. Only few countries in the world have
this development capability. The objectives are to reduce
the number of mix batches further and to minimize
the batch-to- batch quality variations. The design of
the machine is completed and the manufacturing and
Procurement of BOI has commenced. The machines are
to be developed, tested and delivered by February 2022,
as per schedule.

Design & Development of Ultra Stiff Ultra
Precision Turning Machine with indigenous
aerostatic spindle head for Non-ferrous and
Ferrous Materials using Single crystal diamond
and CBN tools. (USUPTM-2)

Basic development is complete. Developmental activities

of indigenous aerostatic spindle with motion error
accuracies below 50 nm are under progress.

Development of Prototype of Ultra Precision
Hydrostatic Rotary Table

Hydrostatic centers are high stiffness elements used for
machining, with running accuracy range in the order of
nanometers. Hydrostatic centers can be used as B axis on
a DTM or work head for high precision grinding machine;

Hydrostatic Rotary table components

it can also be used as high precision rotary indexers on
machine tools. The B axis on DTM is used as a tool turret
to increase production efficiency of the machine.

lloT enabled unified control panel for the
hardware units of SMART FOUNDRY

Development of lloT solution for smart foundry at CMTI,
which includes hardware, software development, data
acquisition and publishing it to local server / cloud server.
The cloud based dashboard would also consists of online
data monitoring option along with individual subsystem
level monitoring, OEE of subsystems, Energy monitoring
and analytics. The dash board also will have control
buttons, which controls critical operations like emergency
on off of individual subsystems and overall power
shutdown on emergency, subsystem level emergency
control by set parameter alarms/warnings.

ey
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Design and Development of Microcontroller
based Control System for Shuttle-Less High
Speed Rapier Loom

- Industry: Textile Machinery

- Hardware and Software development for establishing
the communication between Controller and Take-
up/Let-off Drives through Profinet/ TCPIP protocol is
completed.

- Integration and Testing of Digital Input module, Digital
Output module, DAC/ADC module to Controller is
completed.

- Keytechnical challenge was to establish the prominent
communication between controller and drives.

Design and Development of Thin Film based
Temperature Sensor for Industrial and Defence
applications

Systems (MEMS) technology. SiO2 and Ti are used as
insulation and adhesion layers respectively. The thickness
of Si02, Ti and Pt are in nanometres and coated using
e-beam evaporation system. Temperature sensor shows
99.975% linearity and + 0.5 2C accuracy for temperature
range of -25 to 180 2C. The temperature coefficient
of resistance (TCR) or Alpha (a) was found 0.002335
/ °C after repetitive thermal cycling experiment. The
sensor is packaged with two different techniques,
epoxy packaging and stainless steel (SS) probe package.
Two types of epoxies were used, one is electrically and
thermally conductive and the other one is ceramic epoxy
for isolation and protection. The response time of sensor
with epoxy packaging and SS packaging are 0.4 Sec and
3 Sec respectively.

Epoxy Packaged CMTI PRTD

Thermal based Micro-flow Sensor for drug
delivery application

The thermal based micro-flow sensor is very much
suitable for drug delivery applications. In this, the heater is
used to heat the fluid of interest and the fluid temperature
will be changed based on the flow. This change in the
temperature is detected by on-chip temperature sensor.
All three components (one heater, two temperature
sensors) are fabricated based on thin film technology,
which helps to provide miniaturized structures with
nanometer level coating.

Micro-heaters Temperature
sensors

Micro-fluidic
channel

Technology establishment for Flip chip bonding

The Objective is to design, develop and demonstrate
very fine pitch bonding capabilities through copper
pillars. In order to reduce the real estate required solely
for the purpose of packaging in micro-electronics and
micro systems, it is necessary to move away from the
conventional way of creating electrical interconnections
through wire bonding processes. The alternate for this is
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FLIP CHIP BONDING. Here the electrical interconnections
are directly bonded on other contacts through thereby
reducing the real estate for electrical interconnections
from the order of millimeters to micro meters. In this
direction experiments are carried out though fabrication
and bonding of Copper pillars with varying pitches viz.,
50um, 40um, 35um, 25um, 15um. The structure sizes
of the pillars are also varied from 50um to 15um with a
height of 8um. The fabrications of these copper pillars are
in progress.

Assembly of MEMS Piezo Resistive Pressure
Sensor

Signal conditioning Circuit and Corrugated diaphragm
design- signal conditioning PCB design, manufacturing
and testing in both analog mode (testing) and digital
(programming) mode, Diaphragm design for the
MEMS pressure sensor using ANSYS software, in-house
manufacturing of diaphragm, header port and cylindrical
tube (body) and interaction with M/s SITAR for Oil filling
and sealing of pressure sensor are all completed. GTM
design was modified as per required for oil filling and wire
bonding for old GTM is complete, ready for assembly of
pressure sensor without oil filling (prototype). During
assembly of the sensor die to the GTM, noticed an issue
with wire bonding of contact pads which was are very
challenging task, problem was solved by changing the
material and re-fabricating the GTM.

Signal Conditioning Electronics for Electro-
chemical Sensors

This signal conditioning circuit design is a micro-power,
three terminal electrochemical cell amplifier that uses
less than 1-pA total supply current for battery-powered
or energy-harvested sensor applications. Electrochemical
cells necessitate constant bias, which requires the
amplifier circuit to be powered continuously to eliminate
sensor start-up and settling times. The whole design
consideration is done after taking into consideration of
three-terminal screen printed electrode that can have
several applications as verified by experimentations and
results. The design can be used for agricultural as well
as bio medical applications because a wide range of
sensor current has been taken into design consideration.
This needs simple modification based on sensitivity and
response time of sensor.

Development of Hand-Held Laser Scanner

- The R&D activity on development of hand-held laser
scanner has been initiated with funding from DST.

- One Senior Research Fellow has been hired for the
project.

- Procurement of bought outs and designing the light
weight and compact hardware for hand-held laser
scanning is in progress.

- Probable date of completion: February 2022.

Development of Thermal Error Compensation
Module for Machine Tools

- Industry: Machine Tools
- Tasks Completed

- PCB Design of Thermal Error Compensation module
as per requirements from Industries.

- Technology Implementation discussion with M/s
LMW, Coimbatore, M/s BFW, Bangalore & M/s Lokesh
Machines, Hyderabad.

- Technology Demonstration at M/s Kennametal India
Ltd.

- Outcome: Letter of Intent has been received from M/s
Kennametal India Ltd. for implementation of Thermal
Error Compensation project in three of the variants
(Ecogrind Model Rx 5+, VX 5+ & SX 5) of Tool & Cutter
Grinder machines.

- Data Capturing & Analysis to know the thermal
deformation from Ecogrind RX5+ is completed.

- Algorithm  Development for Thermal Error

Compensation for Ecogrind RX5+ is completed.

Key technical challenge: To meet the requirement of
thermal error compensation algorithm development for
precision machines (<2 um).

Development of DLC Coating Technology for AR
and Wear Resistance Applications

DLC coatings have been an on-going R&D in
the surface engineering group and continual
efforts to evolve better DLC has been the focus. Diamond
like carbon has been synthesised on Germanium for AR
applications. Diamond like carbon (DLC) provides cost
effective solution for wear resistance and low coefficient



of friction including chemical inertness. DLC coatings are
also used as anti-reflective coatings for germanium and
silicon based IR lenses.

Development of Technology for Hybrid Material
Air Sensor through Direct Metal Deposition
(DMD) Process

The development of a Hybrid Material Air Sensor through
the Direct Metal Deposition (DMD) process is being
carried out for a Multi-National Company. Air sensor
is an important component in air craft’s. The challenge
involved in the project is the joining of nickel alloy with
a non-metallic material through the DMD process. The
multi-material components harness the advantages
of different materials in a single component. In the
first phase of the project, the feasibility studies on the
deposition of nickel alloy on a non-metallic substrate were
carried out through different methodologies to arrive at
a proper strategy. Further, the optimization of process
parameters for the development of a Hybrid Material
Air Sensor was carried out in the second phase. Hybrid
material air sensor prototypes are being developed using
the DMD process for conducting performance testing
under different operating conditions. This technology
development can help in the manufacturing of multi-
material Air Sensors for Aerospace applications using the
Additive Manufacturing process.

Development of Technology for Coating of
CoNiCrAlY alloy on Stellite by Direct Metal
Deposition Process

Development of CoNiCrAlY alloy coating on Stellite by
Direct Metal Deposition process was carried out for M/s
VSSC, Thiruvananthapuram. CoNiCrAlY alloy acts as bond
coatings in thermal barrier coatings (TBCs) for Space
applications.

Optimization of process parameters for the coating
of CoNiCrAlY on the Stellite substrate was carried out
through the DMD process. The characterization revealed
that good quality coating was achieved with sound
interfacial bonding between CoNiCrAlY alloy and Stellite
without any cracks and porosity. Using the optimized
process parameters, the coating of CoNiCrAlY alloy on
Stellite (30 Nos.) was successfully carried through the
DMD process as shown in Figure, on all the six faces of
the test substrates for oxidation resistance and scratch

resistance. CoNiCrAlY alloys can withstand high operating
temperatures upto 1200°C with excellent corrosion
resistance. The coating helps to avoid oxidation of the
substrate working at high temperatures and also helps
to relieve stresses due to the mismatch of thermal
expansions. This project can help in the development of
CoNiCrAlY alloy coatings which acts as bond coatings in
thermal barrier coatings (TBCs) which inturn can increase
the effective lifetime of engines operating at a higher
temperature and thermally insulate engine components
from hot gas streams for Space applications.

Multi-Material
Development for
Aircraft Engine Components
Manufacturing

Deposition Technology
complex geometries of
by Additive

Multi-Material Deposition Technology Development for
complex geometries of Aircraft Engine Components by
Additive Manufacturing is a DST funded project under the
Advanced Manufacturing Technology program with M/s
GE Aviation, Bangalore as the industrial partner. Multi-
material parts are inevitable in aerospace applications; but
the joining of dissimilar materials is a challenge because
of the difference in their properties such as coefficient of
thermal expansion, melting point, thermal conductivity,
and absorptivity. This project is aimed at the development
of bi-metallic components harnessing the advantages of
different materials in a single component. A systematic
study of interfacing properties of deposits is being carried
out through optimization of process parameters through
single-track and multi-track multi-layer depositions by
the DMD process. The technology for manufacturing
bi-metallic parts would establish indigenous expertise in
a multi alloy additive manufacturing process which will
enable the development and manufacturing of bi-metallic
components for aircraft engines.

Ni on CNT

CoNiCrAlY alloy coating on Stellite through DMD
process

Cu on CNTs
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Feasibility studies on 3D Printing of Ni-Ti alloys

Feasibility studies on 3D Printing of Ni-Ti alloys are being
carried out for M/s VSSC, Thiruvananthapuram. Nickel-
titanium (NiTi) is an interesting alloy due to its unique
functional properties such as shape memory effect and
superelasticity behaviours along with low stiffness,
biocompatibility, damping characteristics, and corrosion
behaviour. The fabrication of NiTi parts is challenging
because of the high reactivity and high ductility of the
alloy which results in difficulties in processing and
machining. This project is aimed at studying the feasibility
of the deposition of Ni-Ti alloys through the DMD process
which can find its applications for the development of
actuators for Space applications. Experiments are in
progress to understand the effect of different processing
conditions on the properties of NiTi depositions through
the DMD process.

Direct Metal Deposition of Colmonoy-5 on
SS316LN

Coating of Colmonoy-5 alloy on SS316LN through the
DMD process was carried out for M/s lIT Madras as shown
in Figure. Wear is one of the major problems persistently
faced by the manufacturing industry. Regular downtime is
needed for repair and replacement of machine parts due
to damage on the surface caused by wear. Colmonoy is a
nickel alloy that offers superior wear protection, retaining
their hardness up to 600 °C with significant resistance to
oxidation. In this project, Colmonoy-5 alloy was coated on
SS316LN substrates by DMD technology which can help
in significantly improving the wear resistance thereby
increasing the life of parts.

Colmonoy-5 alloy coating on S$316LN through DMD
process

Single-layer Deposition of Inconel-625 on

Impeller through DMD Process

Single-layer deposition of Inconel-625 through the
DMD process was carried out for M/s. Atria Institute of

Technology, Bengaluru as shown in Figure. The project
aims to study the feasibility of the refurbishment of
Impeller through Additive Manufacturing process.

Single-layer deposition of Inconel-625 through DMD
process

3D Printing of SS-316L Parts through DMD
Process

Stainless Steel-316L parts were fabricated through the
DMD process for M/s National Institute of Technology,
Tiruchirappalli. The deposition of SS316L was carried out
by the DMD process on SS316L substrate parts printed
through the DMLS process as shown in Figure. The
project aims to study the microstructural and mechanical
properties of SS316L parts printed by both DMD and
DMLS processes.

S$S316L printed through the DMD process on
DMLS - built parts



Direct Metal Deposition (DMD) of 15-5 PH
Stainless Steel for Single Track Depositions and
Fatigue Specimens

Deposition of 15-5 PH Stainless Steel was carried out
through Direct Metal Deposition (DMD) process for
M/s. Motilal Nehru National Institute of Technology,
Allahabad. In the first phase, 20 single track depositions
of 15-5 PH Stainless Steel were carried out using the
DMD process for optimization of process parameters as
shown in Figure. During the deposition, the melt-pool
studies were carried out by measuring the temperature
at the melt-pool of the single track depositions using a
non-contact infrared thermometer. In the second phase,
3D printing of fatigue specimens with different laser scan
patterns is being carried out using the best combination
of process parameters obtained from the first phase. The
3D printed parts will be subjected to fatigue testing to
understand the influence of different scan patterns on
the fatigue life.

Single Spot Deposition and Multi-layer Single
Spot Deposition of Inconel-625 on Inconel-625
Substrate by Direct Metal Deposition (DMD)
Process

Single spot deposition and multi-layer single spot
deposition of Inconel-625 on Inconel-625 substrate by
Direct Metal Deposition (DMD) Process was carried
out for M/s IIT Kanpur. Using Inconel-625 superalloy,
12 single spot depositions, and 32 multi-layer single
spot depositions were deposited through the DMD
process. The experiments were carried out to study the
microstructure and melt-pool characteristics of single
spot depositions and multi-layer single spot depositions
as part of performing benchmark experiments to validate
the Computational Fluid Dynamics (CFD) model to
predict the dynamics of the carrier-shielding gases, the
particle-stream trajectory and the in-flight temperature
rise of the powder-particles for the laser-based directed
energy deposition process. This research work is being
submitted to Additive Manufacturing Journal as a
paper titled An integrated Eulerian-Lagrangian-Eulerian
numerical framework with controlled experiments to
investigate coaxial gas-powder flow and intensified
particle-melt interaction in L-DED process.

Design and Development of GRA for fighter
aircrafts

Geared Rotary Actuators / Rotary Geared Actuators
(GRA / RGA) are Geared Torque Amplifiers meant for
translating High-speed low torque input power to
Low-Speed High Torque Output at high efficiencies of
Transmission.

A mechanical geared rotary actuator is a geared torque
amplifier placed at the output of rotary actuation drive
systems to position aerodynamic control surfaces, doors,
or other moveable aircraft structures. They are typically
simple or compound planetary devices and usually have a
rotary shaft input and rotary outputs.

To build confidence in the design of the entire actuator, it
was decided to design a subset but a repetitive part of the
actuator as a part of a project funded by ADA.

Primary objective:

i. Development of a mathematical model for
Instantaneous efficiencies in simple and compound
planetaries.

ii. Design of the elements of the gearbox (including
simple and compound planetaries).

iii. Stress analysis (calculation and FEM).

iv. Generation of Mechanical drawings.

achieved
review for

Status: All the major objectives are
and completed the preliminary design
Development of Geared rotary actuators.

Outcomes of the Projects and their relevance to the
industry are Development of Mechanical Gear actuators
opens up to indigenization of actuators required for
critical flight operations such as

- Leading-edge vortex control for Naval versions of
aircraft

- Weapons bay door applications

- The technology can be further applied as Wing fold
actuators in Naval aircrafts
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Single track depositions of 15-5 PH Stainless Steel
through DMD process

Dev. of Airworthy Axial Piston Pump-30 LPM

ADA, Bangalore had placed an order on CMTI for the
development of an Airworthy axial piston pump 30 lpm
for LCA aircraft.

The scope of work of CMTI is to auditing of the design,
finish machining, Assembly of pumps, and qualification
testing of pumps.

Performance trials on pump prototype - |

Major objectives achieved are,

- Design auditing of the existing design, mathematical
modelling and internal leakage calculation to
establish the tolerance has been carried out in
association with Jadavpur University, Kolkata.

- Design and optimization of vibration fixture for
gualification testing of the pump.

- Assessment of manufacturing and assembly
requirements for pump Qualification models.

- Final machining (inclusive of honing trails on Barrel).

- Assembly of Prototype | of the pump and initial
testing.

Second-line Test Rig

M/s HAL, Bangalore placed the order on CMTI to
develop second-line test rigs to conduct Pl checks of
all the LRU’s of TEJAS aircraft in manual, automated,
and semi-automated procedures. The list of LRU does
include surface Actuators, Hydraulic pumps, Hydraulic,
Pneumatic, and Electrical LRUs.

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

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

- Test Stand for testing the Flight Control Actuators,
Brake Manifold, and Nose wheel steering manifold.

- Universal test Stand for testing all the hydraulic
components and landing gear components.

- Static Pressure testing Stand
- Filter Test Stand.

Status: Design of all the test rigs, control system,
hydraulic system, and test fixtures are completed and the
Final design document has been submitted to HAL. The
procurement of subsystems, programming, and design of
the test screen is in progress.

Hydraulic Rig for Charging Parking Brake
Accumulator

M/s HAL Bangalore placed the order on CMTI for the
supply of 6 nos of the battery-operated hydraulic rig for
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charging parking brake accumulator inline to the proving
of prototype 2 no’s and its performance at the hanger.

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

The challenges for developing the rig are as show below,

- To charge the aircraft parking brake accumulator with
hydraulic oil 207 bar in less than a minute

- Charge 20 or more aircraft in a row with one fully
charged battery

- Weighing not more than 80kg so that it could be
carried by military air cargo.

- Considering these requirements from the end-
user (Air Force), therigis designed & developed to
overcome challenges.

Diffusion Aluminization on M120 Main
Fasteners of RPV for BARC, Mumbai

CMTI has received an order from BARC, Mumbai for
the Manufacture and Diffusion aluminization of Studs,
Nuts & Washers. This was till now imported from Russia.
CMTl is indigenized this technology to support the Indian
Nuclear sectors.




Ongoing Plan Projects

Smart Manufacturing Development and

Demonstration Cell (SMDDC)

CMTI has been mandated by DHI under the SAMARTH
Udyog Bharat 4.0 Platform to set up a Smart Manufacturing
Demo & Development Cell as a Common Engineering
Facility Centre (CEFC) to propagate and support the
process of adoption of smart manufacturing practices by
the rapidly growing Indian manufacturing industry.

This Centre focuses on Establishment of Smart
Manufacturing Demo & Development Cell (SMDDC).
This centre acts as a centre in collaboration with Indian
industries as industry partner to develop technology
solutions/product development mainly in the domain
of Smart Manufacturing/Industry 4.0. Platform for large
scale manufacturers, MSME and Academic Institution
to collaborate with CMTI, in activities related to smart
manufacturing.
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Sensor Technology Development Facility (STDF)

The objective of the project is to create ‘Micro System
Building Competency’ in the country. The project
involves building a state of the art facility for ‘Micro
System’ development consisting of infrastructure with
clean rooms (class 100, class 1000 and class 10,000);
Procurement, installation, commissioning, testing and
validation of the equipment related to MEMS fabrication,
packaging and characterization with all the associated
sub systems/ accessories and utilities; Establishing and
creating knowledge base for process optimization of
the equipment; Creation of Trained Human Resource;
Collaboration with similar R & D institutes at national and
international level for assimilation of the technology;

Research & Development activities involving New Product
Development such as Smart Sensors for 10T, Machine
Health Management System, Environment, health and
safety related applications, BioMEMS, Microfluidics, IR
Image Sensor and Packaging Technology Development
such as Bonding, Electro Plating, Sealing, Wafer Level
Packaging / 3D Integration / System In Package.

Modernization of Precision

Laboratory (MoPML)

Metrology

Modernization of Precision Metrology Laboratory of
CMTI (MoPML) project was sanctioned by Department of
Heavy Industry (DHI) under the component of Common
Engineering Facility Centre (CEFC), under the scheme on
Enhancement of Competitiveness in the Indian Capital
Goods Sector. The project cost is jointly funded by the
Department of Heavy Industry (DHI), and Government of
Karnataka (GoK).

The laboratory is a CEFC offering Quality metrology
services to MSME’s at affordable cost. The beneficiary
industries are of Heavy Engineering, Machine Tool, Auto
Industry, Aerospace, etc. Presently Laboratory is providing
services to around 300 industries per annum; it includes
around 200 NABL accredited dimensional metrology
laboratories.
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Plan Projects Proposed

Centre of Excellence for Design Innovation

CMTI has proposed to setup a centre of excellence for “Design Innovation” at CMTI under the
Department of Heavy Industry, Ministry of Heavy Industries & Public Enterprises, Government of India,
for transforming the MACHINE BUILDING strength at CMTI into a national facility towards leveraging its
enhanced capabilities for addressing the needs of the next generation “MAKE IN INDIA” solutions related
to machine building in all industry sectors.

Centre of Excellence for Textile Machinery Technologies

CMTI has proposed to setup a Centre of Excellence for “Textile Machinery Technologies” at CMTI under
the Department of Heavy Industry, Ministry of Heavy Industries & Public Enterprises, Government of
India, to develop Indigenous Technologies for Textile Machineries and Offer Services in Testing,
Qualification & Certification.

Design Innovation & Technology Centre

CMTI has proposed to setup a “Design Innovation & Technology Centre” at CMTI under
‘Indian Institutes for Innovative Manufacturing - I°M’ to cater to the product development &
machine building needs of Indian manufacturing industries and the strategic sectors through
innovative and engineering intensive product design & development.

Upgrading/Expansion of CMTI

CMTI has proposed to DHI the expansion of its activities by establishing specialized technology centers in
chosen areas of manufacturing

- Machine Tool testing facility center at Tumkur Machine Tool Park

- Upgradation of CMTI extension center at Rajkot with focus on providing value added services and
Foundry machinery development
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MoU and Collaborations

MoU with Industries

e CMTI signed MOU with Hexagon Metrology Ltd., for "Smart Factory and its Digital Twin for Manufacturing
Industry Specifically focused on Additive Manufacturing for Aerospace and Defence, Sheet Metal Design &
Manufacturing, and Machinery Design and Manufacturing for SMB's" on 23 November 2019.

e CMTI signed MOU with Siemens for " Digital Twin based availability prediction for Motor, Spindle, Feed
drive system for machine tools" on 16" December 2019.

e CMTIsigned MOU with Acumac for "Design and Development of Smart Precision Integrated Motor Spindle"
on 23 August 2019

e CMTI signed MOU with Utthunga for "Development of Production monitoring, Diagnostics and Condition
Monitoring modules for machine tools" on 17" June 2019.

e CMTI and Applied Materials India Pvt Ltd entered into a "Research Agreement" during March 2020 for the
design and development of thin film temperature sensor array for heater temperature monitoring.

MoU with Academic Institutions

e CMTI signed a MoU with IITM Chennai and Advanced Machine Tool Development Centre, Research
Park, IITM in order to carry out joint developmental activities in Machine Tools and manufacturing from
19* Nov 2019.

e M. S. Ramaiah University of Applied Sciences - Bangalore

e Atria Institute of Technology - Bangalore

¢ Nitte Meenakshi Institute of Technology - Bangalore

e Sapthagiri College of Engineering - Bangalore

MoUs related to Technology Marketing

e Executed the Assignment deed for Assigning Technical Know How to NRDC for commercialization of
technologies developed by CMTI in October 2019. Sixteen Technologies of CMTI have been entrusted to
NRDC for the purpose of commercialization.

¢ Link was established with Mrs. Vanita R Agarwal, Scientist-G, Solid State Physics Lab, Ministry of Defence
and SVT Dept of CMTI in August 2019.



Value Added Laboratory Services

Micro/Nano Machining Services

Micro-grating pattern on PDMS

Micro and Nano machining facility at CMTI with its state
of the art infrastructure and expertise provides services
to the Indian industries through machining, consultancy,
services and training. Main focus is on particularly in
development of products indigenisation and fabrication
services of high micro/nano& precision parts.

Micro-hole Patterning on Cutting Tool Insert

An array of 10 x 3 holes with hole size of @ 10 pm was
created on cutting tool insert to study the effect of cutting
fluids on the performance of cutting tool insert tool life
and other parameters. It is found from the experiment
that, the cutting tool insert with the micro-holes on its
flank surface will enhance the tool life compared to bare
cutting tool insert.

Confocal Image of the cutting tool insert with
micro-holes

Micro-grating patterns of size 10 x 30 um were done on
PDMS material to study the micro-fluidic behavior of the
device.

Confocal Image of Photo Mask

Photo Mask Development

A chromium coated borosilicate glass was used to
develop photo mask for lithography applications. As per
the requirement, gratings of width 5, 10 & 20 um were
etched to create the photo mask.

@



Micro-fluidic Device

Fuel Ductor

A micro-fluidic device was fabricated from carbon
reinforced polymer sheet by laser ablation.

Micro-fluidic device out of carbon reinforced
polymer sheet

Micro Machining of Fuel Injector

Technology has been established for manufacture of CHIP
having dimensional, positional tolerances in the order of
10 - 20 um, very small thickness of 400 microns, feature
size of 30 microns and supplied 300 Nos to HAL engine
Division.

Chip - Fuel injector part

Ring Flare Fuel Spray

Ring flare fuel spray

Successfully established technology for manufacture
of Ring flare fuel spray made of difficult to cut material
Nickel based super alloy to HAL engine Division.

Technology has been established for manufacture of Fuel
ductor having dimensional, positional tolerances in the
order of 10 - 20 um and supplied 300 Nos to HAL engine
Division.

Feed Rollers

Technology developed for Feed Rollers for bearing
and automotive industries which are used as feeding
mechanisms for super-finishing operations. The profiled
pair of rollers has high geometrical accuracy in the order
of 5 um and their surface quality in the order of 0.4um are
fabricated, supplied 20 sets for bearing and automotive
industries.

Super Precision Ball End shafts

Technological process developed for Micro machining
of Super Precision Ball end shafts to achieve high
dimensional in the range of £1 um, geometrical accuracy
and high surface finish of Ra <50nm and supplied 1456
Nos to BARC Mysuru.

Abrasive Flow Finishing (Nano Finishing) of
Cooling Plate

Cooling plate (Magnesium alloy) components of HAL-E,
Bengaluru., were finished by AFFM process. Surface

roughness Ra is improved to 0.095um from 0.3um.

Gear Die component of Bharat Forge Limited

Abrasive flow finishing was carried out for improving
internal geometry by withstanding component weight of
40Kgs in AFFM-150D. Surface roughness Ra is improved
to 0.13pum from 0.6um.



Inspection of Gear Die Component
(Post AFFM process)

Finishing of Aero Engine Blades

Aero Engine Blade components (Steel - DMLS part) was
finished from Initial Surface (Ra 15.5um) down to After
AFFM (Ra < 5.5um)

= 3

Aero Engine Blade (Before & After AFFM Process)

Deburring of Bias Cylinder Components

Deburring at the opening edges of Bias Cylinder
components of ADA, Bangalore was carried out and the
Burrs were removed successfully after AFFM process

Precision Metrology Services

CMTI renders services in calibration of masters in the
area of length, angle, form, surface finish and gears
having majority traceability to international standards
with measurement capabilities, which are best among
any other laboratories in India. Metrology Laboratory is
catering to the needs of the industry in calibration and
precision measurements.

Onsite Component level 18 m antenna mechanical
system at M/s. SLI Power Systems Hyderabad for
M/s. ISTRAC, ISRO Bengaluru.

The laboratory handled 915 calibration assignments and
69 inspection assignments during the current period.
Major portions of assignments were carried out in the area
of calibration and inspection of precision components.

Instruments Handled

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

Nano-characterization Services

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

Testing Services for Indian Railway Suppliers

Testing of solid core bracket, stay arm and other porcelain
insulators for 25 KV A.C. 50 Hz single phase overhead
traction lines for quantification of chemical composition
to meeting RDSO (Research, Designs & Standards
Organization) specification number TI/SPC/OHE/INS/0070
dated 10.04.2007 M/s RITES Limited Mumbai, M/s RITES
Limited Delhi, M/s RITES Limited Chennai, M/s Modern
Insulators Ltd., M/s Insulators Electricals Company,
M/s Saravana Global Energy Ltd., M/s Aditya Birla.

Total Number of samples tested = 902
Nanoindentation analysis on Nano composite coated

Magnesium alloy samples, Au coating on Si wafer for
MEMS packaging application (STDF project)

g



Nanoindentation test on Solar Glasses for Modulus and
Hardness AFM imaging of glass nano fibres and roughness
measurement of the same along the length of the fibre.
Fibre thickness is 200 nm - 400 nm.

Supporting STDF project for AFM imaging of Cu
electroplated samples, NIL nano gratings, Confocal
Microscopy of glass channels with microfluidic channels
etc. Indentation & scratch test on DLC films for R&D in
surface engineering.

STDF project: Width & thickness measurement of Nano
Imprint Lithography gratings. Scan size: 10 um x 10 um &
30 um x 30 um respectively.

Advanced Material Characterization of Copper coated on
Gold Plating on base of Silicon Wafer for STDF project.

Thickness # 1 in nm vs. Position
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Al203 thin film thickness uniformity over
150 mm diameter of Si wafer.
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Al203 thin film Refractive index (n) uniformity over
150 mm diameter of Si wafer.

Spectroscopic Ellipsometry analysis for Optical constants,
Refractive extinction coefficient (k)
thickness, uniformity of Al203 thin film deposited over 6”
Si wafer, which was deposited by Atomic Layer Deposition
(ALD) method.

index (n), and

e Thin film thickness and optical constants of PECVD
coated SiO2 and Si3N4 over Si and GaAs substrate for
HHV.

e Uniformity of film thickness of Photoresist (PR)
material, PMMA, Ta205 by Spin coated and E-Beam
evaporation over 2”, 4” and 6” Si wafer, in addition,
and plasma etched PR material over Si wafer as a part
of internal projects in CMTI.

e Raman studies were carried out to find out the alloy
material bonding in thin film of WTiO, for Andhra
Loyola College of Engi. & Tech.

e Raman studies did for glass powder materials to
observe the effect of doped material on the host
material for Bangalore University.

e Raman studies were carried out to identify the phase
change of TiO2 with different dopants like Ce, Dy and
Pr at different mol concentration, for RV College of
Engineering.

e Raman studies for DLC thin films CNT coated with
metal like Ni, Ti, and Al deposited by PECVD and PVD
at CMTI.

¢ |R analysis to find out % of Transmittance increased
after deposition of DLC on double side of 1” Ge wafer,
here DLC works as a Anti Reflection coating in the
Mid IR range, as an internal project in CMTI.

¢ FTIR analysis to identify the polymer material used for
Lubrication rod, as a part of internal Loom project in
CMTI.

e FTIR analysis to study the receiver meshes
contamination (in iPhone) for ICTSMS (India) Pvt. Ltd,
Bangalore.

¢ FTIR analysis did to find out water absorption in the
jute composite polymer material.

e Particle size distribution for Cobalt Chrome and
Maraging powder in dry method.



Testing Services

Qualification Testing of Leading-edge Slat
Actuator, ADA, Bangalore

- Carried out EMI/EMC test RSO3 at TATA power
Completed Full qualification of LES Actuators.

- The project has been closed for its technically &
financial terms and handed over the LES Actuator
Qualunits back to ADA.

- Dr. Nagahanumaiah, Director, CMTI handed over the

Qual models and reports to Dr. Girish Deodhare, PGD
(CA) & Director ADA, during the function Handing
over of LESA Qual units at CMTI on16%™ August 2019.

EMI/EMC Test RSO3 of LES Actuator

Qualification Testing of Fuel Actuator

(Fin actuator), RCI, Hyderabad.

Developed test setup with hydraulic system for the
continuous supply of Jet A1, Aviation kerosene at 270°C,
and pressure at 180 bar by overcoming various challenges
like heating the fuel Jet A1 beyond 210°C (self-ignition
point) and other safety features.

The performance test trials were carried out with aviation
kerosene, Jet Al at ambient temperature. Tested for
various performance tests threshold, null offset, dead
zone, the velocity at 8.5 mA, frequency response, and
determination of static and dynamic characteristics of the
drive at a different step and sinusoidal signals of varying
frequency and amplitudes.

Qualification Testing on Airbrake Control
manifold, ADA, Bangalore

Tested the airbrake control manifold for its thermal
shock test, high-temperature performance test,
and low-temperature storage & performance test at
control manifold level and servo actuation system level.

Cycled the airbrake control manifold with inlet oil at
-40 °C, for 2000 cycles with command amplitude of 0.5
V at 0.2 Hz. The bypass valve has been cycled for 50,000
cycles at different temperature layering. (30% cycles at
room temperature, 60% of cycles at 75°C and 10% at
135°C.

High-temperature storage test at 135°C ambient
temperature for 72 hrs, thereafter the performance test
was carried out for its acceptance.

e As part of Qualification Testing on Filter Element for
Su-30MKI, HAL, Lucknow, various tests like Bubble
Point Test, Hydraulic Resistance Test, Cold Start Test,
Flow Fatigue Test, Filtration Test, and Pressure Build-
up & Collapse Test were carried out and completed
successfully.

Trials on Fin actuator

e As part of the design modification of the piston
assembly of Uplock, The impulse fatigue test on the
Uplock assy. carried out in un-locked condition for
20,000 cycles (90% normal port and 10% emergency
port) and 8000 cycles of endurance cycling.

@



e 48,000 endurance cycles at different temperature
layering carried out on Flow divider and combiner
valve (FDCV) as part of its qualification testing.
Each Operating Cycle consists of Operating UUT as
Combiner and Divider alternately

e Assembly and acceptance testing of hydraulic
system filters, 198/198 nos. for CTTC, Bhubaneswar-
completed.

e Annual Maintenance on Pump test Rig facilities
developed for LCA pumps for ADA, Bangalore-
completed

e Pl check on LCA hydraulic elements

e Pre Installation check on Engine driven pump and
Main pump were carried out for 33 nos.

Testing of Industrial Hydraulic Item
(Completed)

Onsite performance testing of the centrifugal separator
developed by M/s Alfa Laval India Pvt. Ltd, Pune, and
M/s GEA Westfalia Separators India Pvt. Ltd., Bangalore.

Test setup for pressure cycling of the parker filters at
40°C and 80°C, and filter assembly for its fatigue strength
test. Pressure cycling tests on hydraulic filters were
carried out for 0-8 bar at 5Hz for Parker Hannifin.

Hot soak and Cold soak of hydraulic cylinders for 24 hrs
and performance test on hydraulic cylinders for Wipro
Ltd.

Drum Top Filtration unit was tested by the portable
particle counter for its performance for Tri-Millennial
Design and Service Engineers Pvt. Ltd.

Flow Fatigue test of the Hydraulic filters was carried out
for 9 bar differential pressure at 1Hz for Micro Precision

Burst pressure testing of Welded D-Tube and Pressure
drop and thermal efficiency test of a cold plate for
Rangsons Defense Solution Pvt. Ltd, Bangalore.

Static Pressure testing (pneumatic) of 105 nos. fire
extinguisher cylinders for Southern Electronics Pvt. Ltd.,
Bangalore Pressure drop test and burst pressure testing
of Direction control valves, Dynamatic Technologies Ltd,
Bangalore.

Performance test on Avionic cold plate was carried out
with test fluid, Poly Alfa Olephin (PAO) at 60 °C and flow
rate 0.7 GPM for Ragsons defence solutions.

Single-pass performance testing on Filter elements for
Gopani Product Systems.

Filtration efficiency test and dirt holding capacity test on
Spin-on filters were taken up and completed for BEML
Mysore, Parker Hannifin, Ind Auto filters, Sany Heavy
Industries India Pvt. Ltd., Ultra filter (India) Pvt. Ltd.,
Micro Precision, Micro pore.

Total no of filters tested for efficiency: 112 nos

Total no of filters tested for pressure cycling: 11 nos

Routine lab. Services

The laboratory provided the following routine services.
i. Testing of hydraulic elements - 215 Nos.

ii. Measurement of oil contamination level - 389 Nos.

iii. Component cleanliness level checking - 33 Nos.

iv. Calibration of Pressure gauges - 53 Nos

v. Supply of calibration fluid & clean bottles - 168 Nos.
vi. Hydrostatic pressure testing - 71 Nos.

Consultancy service for Reliable pneumatic
cylinder design & development for Marmon
Food & Beverages Technologies India Pvt Ltd,
Bangalore.

Identified the problem associated with the Multi flavor
valve used in the viper unit to dispense the cold syrup of
different flavors.

Causes for the failure of the o-ring have been analyzed
and force balance across spring force, frictional force, and
pressure acting on the piston has been calculated.

Conclusion and recommendations for the existing
design have been made.

Noise & Vibrations Lab Services

Services in the field of Noise & Vibration measurement
/ Analysis & Consultancy continued. During this period
under review, a total number of 14 assighments were
completed. The main industries served are automobile
OEMs, Aerospace, automobile component OEMs,
machine tool & Inspection machines OEMs, Defence,
manufacturing industry, etc

Total number of 14 assignments were completed
Highlights of the activities are as follows:

e Thermal Imaging and Thermography Analysis of
Siemens Motor.



Measurement and Estimation of Damping Values of
Carbon Bar Specimens.

Measurement and Estimation of Damping Values of L=
Aluminium Bars Specimens

Dynamic Balancing of Work Head Spindle running at
40000 rpm.

Transmission Loss Measurement of Silencers.

Ground Vibration Measurement for Installation of
CMM.

Ground Vibration Measurement for NABL Accredited
Laboratory for Auditing purpose.

Dynamic Balancing of BDL Propellers at 3000 rpm. N, 2 ol 5
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used in Railways. Tt ot

Noise and Vibration Study of Radial Piston Pump for Vibration Isolation Performance measurement of

10T Mixer. Pneumatic Vibration Isolators.
Noise and Vibration Measurement of GIMY-2

Frequency Response Function Measurement of
Screens used in Mining Areas.

Vibration Measurement of handheld Riveted Tool
used in Railways

Noise and Vibration Measurement of GIMY-3
Noise and Vibration Measurement of VM 4.5T

Thermal Imaging and Thermography
Dynamic Balancing of Exciter Rotor running at Analysis of Siemens Motor

2000 rpm.



New Facilities Created

Key R&D Facilities

7
e

lloT server for Smart Factory

7
e

Electron beam evaporation system

g

» DC power supplies

s Signal generators

Laboratory

HVAC and Clean Room Validation has been completed at New

Nano Manufacturing Technology Centre (NMTC) Building.

HVAC Tests recommended by ISHRAE like Room Pressurisation,
Room Recovery Test, Air Velocity Test, Air volume Test, Filter
Integrity Test were carried out to validate the newly established

clean room (lab) facility at NMTC Building.

* Deep Reactive lon Etching (DRIE) system

+* Environment Test Chamber (Temperature and Humidity)



HR Activities

HRD Programs Conducted

The institute has been conducting technology
upgradation training programs targeted to managers,
engineers, technical supervisory personnel and students,
which have been well received and appreciated by
engineering industries in the country. These programs are
continuously updated in terms of contents and quality.
The current emphasis is on training of industry personnel
for meeting the challenges of global competition.

The following HRD activities were carried out during 2019-
20 (April 2019 to March 2020), by conducting 41 training
Programmes for 615 Engineers over 146 Man days.

Training Programs

Scheduled training programs

20 Scheduled training programs were conducted for
260 participants for over 74 Man Days on topics like
Additive Manufacturing & Rapid Tooling, Advanced

Materials Characterization Techniques, Calibration
of Dimensional Measuring Equipments, Chemical,
Mechanical & Metallographic Testing of metallic

Materials, Gear Engineering, Geometric Dimensioning &
Tolerancing, Industry 4.0 Smart Manufacturing Systems,
Laboratory Management & Internal Audit as per 1SO /
IEC 17025: 2017, Machinery Condition Monitoring for
Predictive & Proactive Maintenance, Measurement
Uncertainty for Chemical & Mechanical Parameters by
Guide for Uncertainty Measurement (GUM) Method,
Mechatronics & Manufacturing Automation, Noise &
Vibration Analysis Methods, Precision Measurements
& Metrology, Uncertainty of Measurements for
Dimensional Measurements etc.

Exclusive training programs

12 Exclusive training programs were conducted for
192 participants for over 48 Man Days on Geometric
Dimensioning & Tolerancing, Industry 4.0 Smart
Manufacturing Systems, Laboratory Management &
Internal Audit as per ISO / IEC 17025: 2017, Machinery
Condition Monitoring for Predictive & Proactive
Maintenance, = Manufacturing Fundamentals and

Mechatronics & Manufacturing Automation Metrology.
Customers include for Ms. Applied Materials - Bangalore,
Ms. Rolls Royce - Bangalore, Ms. British High Commission
- New Delhi, Ms. Ordnance Factories Institute of Learning
- Kanpur, Ms. Indian Institute of Technology Tirupati,
Ms. Bharat Dynamics Limited - Hyderabad, Ms. Lam
Research - Bangalore, Ms. HAL Management Academy -
Bangalore.

Onsite training programs

10 Onsite training programs were conducted for 162
participants for over 24 Man Days on 3D Additive
Manufacturing Concepts & Applications, Geometric
Dimensioning & Tolerancing, Measurement Uncertainty,
Laboratory Management & Internal Audit as per ISO
/ IEC 17025: 2017, Transition course on ISO/IEC 17025:
2017 and Torque Measurement. Customers include
Ms. BEL - Bangalore, Ms. Larsen & Toubro - Coimbatore,
Ms. Ordnance Factories Institute of Learning - Kanpur,
Ms. HAL Management Academy - Bangalore, Ms. Larsen
& Toubro - Coimbatore, Ms. Air Force Station - Sulur,
Coimbatore, Ms. Dynamatic Technologies - Bangalore,
Ms. SKF - Bangalore, Ms. NAQAS - Naval Base, Kochi.

Collaborative Programmes with Academia

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

Technology) programme was launched in July
2015.

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

- 24 students belonging to 3 batches have

completed their project work at CMTI.

- 4 students belonging to 4™ batch are carrying
out their project work at CMTI from September
2019 to April 2020.

e College of Engineering, Pune

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



- 1% sem will be held at COEP and 2™ sem at CMTI.
One of the courses is taught by CMTI scientist.

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

- 8students belonging to 3 batches have completed
their project work at CMTI.

- 3 students of 4% batch are carrying out their
project work at CMTI from January to June 2020.

Skill Development Programs

Apprenticeship

CMTI has initiated Graduate and Technician (Diploma)
Apprentice training scheme for Mechanical /
Electronics and Communications & Computer Science
disciplines of Engineering / technology, under National
Apprenticeship Training Scheme (NATS), Instituted
by Board of Training / Practical Training, Ministry of
Human Resource Development, Government of India.
29 Graduate / Diploma Apprentices have enrolled for
the year 2019-20 under this scheme, for a period of
01 year.

Internship

CMTI has initiated one to two months internship
for Students studying B.E./BTech. & M.E./
M.Tech. in Mechanical / Production / Electronic &
Communications / Electronic & Instrumentation
disciplines. About 64 students have undergone
internship during this period, as listed below.

10 Graduate Interns from Indian Institute of

Technology - Tirupathi

48 Graduate Interns from other institutions like
National Institute of Technology - Puducherry, PSG
College of Technology - Coimbatore, PES University
- Bangalore, Vellore Institute of Technology - Vellore,
Sastra University -Thanjavur, Bangalore Institute of
Technology, Bangalore, BMS College of Engineering
- Bangalore, Ramaiah Institute of Technology -
Bangalore, Siddaganga Institute of Technology -
Tumkur, East West Institute of Technology - Bangalore,
Kongu Engineering College - Erode, Global Academy
of Technology - Bangalore, SIB Institute of Technology
- Bangalore, M. S. Ramaiah University of Applied

Sciences - Bangalore, Karunya Institute of Technology
& Science - Coimbatore & Sri Krishnarajendra Silver
Jubilee Technical Institute, Bangalore

06 Post-Graduate Interns from Gayatri Vidya
Parishad College of Engineering - Vishakapatnam &
Visvesvaraya Institute of Advanced Technology (VIAT)
- Muddenabhalli.

Project work

CMTI is providing live industrial project work for PG/ UG
engineering students. About 18 PG students and 4 UG
students are carrying out their project work during this
period, as listed below.

3 Students from Indian Institute of Technology -
Tirupathi,

1 Student from National Institute of Technology -
Warangal,

1 Student from IIITDM - Kancheepuram,
3 Students from College of Engineering - Pune,

1 Student from Visvesvaraya Institute of Advanced
Technology (VIAT) - Muddenahalli,

1 Student from University College of Engineering,
Osmania University - Hyderabad,

1 Student from PSG College of Technology -
Coimbatore,

4 UG & 1 PG students from Siddaganga Institute of
Technology - Tumkur,

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

Seminars / Workshops

One Day Seminar on "Samarth Udyog Smart
Manufacturing in India - Taking Stock to look Ahead"
was conducted at CMTI on 08" May 2019. 140
delegates have attended this workshop.

Two Days "National Conference on Smart
Manufacturing & Industry 4.0" was conducted at
CMTI on 30™ & 31 May 2019. 72 delegates have
attended this workshop.

One Day Workshop on "Demand Opportunities and
Challenges in Ultra - Precision Diamond Turning
Technology in India" was conducted at CMTI on 12
July 2019. 43 delegates have attended this workshop.



Three Days National Conference “Microsystems
Technologies 2020” was conducted at CMTI during 4t
to 6" March 2020. 70 delegates have attended this

workshop.

HRD Programs Attended by CMTI Scientists
and Officers

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

Atotal of 47 officers participated in 56 external training
programs, seminars, workshops and conferences.

The following training programmes were conducted
at CMTI, are attended by some of the CMTI staff.

One Day Training Program on “Geometric
Dimensioning and Tolerancing and Uncertainty in
Measurements” by Mr. V AP Sarma & Mr. S S Avadhani
of CMTI on 08" June 2019

One Day Training programme on “Intellectual
Property Rights” by Ms. Smitha, Ms. Brinda Varma &
Dr. Ramamurthy from M/s. Aekam Legal on 19% July
2019

Three Day’s Training programme on “TIA Portal V15
Software” from M/s Texcel Marketing Corporation
during 04t - 06" September 2019.

Training programme on “Programme on PLC” by
Mr. V Shanmugaraj of CMTI on 25%, 28" November,
02, 03, 09, 11, 16" December 2019

Six Day’s Training programme on “Labview, PXI
& cDAQ” by Mr. Suresh V from M/s. VI Solutions,
Bangalore during 20" - 25" January 2020.

Technical Talks attended by CMTI Officers at CMTI

The following Technical talks were organized at
CMTI for scientists and technical staff for knowledge
enhancement

In order to create awareness on IPR, AEKAM Legal &
IP Attorney conducted one day training programme
on 19% July 2019. All technical staff and scientists of
CMTI participated in the programme.

CMTI gave a presentation at Indo-US workshop on
Additive Manufacturing in December 2019. During
the workshop, one of the defence labs invited us to
discuss their requirement of large format Additive
manufacturing machine to manufacture actively
cooled panels

“Electron Energy Loss Spectroscopy and Advancement
in Electron Microscopy” By Mr. Venkatram Dattu,
Senior Regional Manager, India Subcontinent and
Middle East & Mr. Raju, Senior Service Engineer,
GATAN Inc. on 09 April 2019

“Low Cost Alternative of Metal Additive
Manufacturing Process”, By Dr. Suyog Jhavar, Research
Associate Professor, Mechanical Engineering, Atria
Institute of Technology on 09" May 2019

“Laboratory Management Software”, By Mr. Sandeep
Nair, M/s Treskei Technologies Private Limited on 03™
June 2019

“Industry 4.0 by Hexagon Manufacturing Intelligence”,
By Mr. C S Srivatsa, General Manager, Karnataka,
Telengana & Andhra, M/s Hexagon Manufacturing
Intelligence on 19* June 2019

“VIDYA - Science of Happiness”, By Dr. S Karunanidhi,
Outstanding Scientist, Director, Control System
Laboratory, RCl, Hyderabad on 11 July 2019

“TRIZ (Theory of Inventive Problem Solving)”, By
S M Kulkarni, Professor, Department of Mechanical
Engineering, NITK, Surathkal on 16" August 2019

"Laser Lithography" By Mr. Claudio Arnone, M/s Micro
Tech, Italy on 03 September 2019

"Fibonacci Series for Engineers" By Mr. P Babin,
Former Joint Director of CMTI on 29" November 2019



"Skill Empowerment to Manufacturing Industry" By
Ms. Seimens, on 05" March 2020.

Resource Persons provided to other organizations

Mr. A R Vinod, Scientist - C, was Adjunct Faculty to
College of Engineering (COEP), Pune from CMTI, to
teach “Additive Manufacturing Processes, Machines
& Applications” under Collaborative PG Programmes.
Most of the lectures were delivered using our Video
Conferencing (VC) facility.

Guest Lecture on “Additive  Manufacturing
Technology” for Communication Training Institute, Air
Force Station, Jalahalli, Bangalore on 02" July 2019 by
Mr. A R Vinod, Scientist - C.

Guest Lecture on “Additive  Manufacturing
Technology” for AJ Institute of Engineering and
Technology, Mangalore on 12% July 2019 by Mr.
Manjunath B N, Scientist - B

Guest Lecture on “Nano Imprint Lithography” for
Vidyavardhaka College of Engineering, Mysore on
22" July 2019 by Mr. Pradyumna J , Scientist - C

Guest Lecture on “Surface Engineering” for
Vidyavardhaka College of Engineering , Mysore on
22" July 2019 by Mr. Ankit K, Scientist - C

Guest Lecture on “Precision Measurements in
Engineering” for BMS College of Engineering,
Bangalore on 23" July 2019 by Mr. Niranjan Reddy K,
Scientist - E

- Guest Lecture on "Additive and Advanced
Manufacturing”, at Bangalore Institute of Technology,
Bangalore on 29" & 30™ July 2019 by Mr. Manjunath
B N, Scientist - B

- Guest Lecture on "Advances in Mechanical
Measurements" for Vemana Institute of Technology,
Bangalore on 04 September 2019 by Mr. Niranjan
Reddy K, Scientist - E

- GuestLectureon“Additive ManufacturingTechnology”
for Airforce Station, CTI on 06™ September 2019 by
Mr. Vinod A R, Scientist - C

Visitors to CMTI Campus

* Visitor from Defence Organizations to CMTI

- Total 119 course participating officer from
Communication Training Institute Air Force
(CTIAF) visited CMTI facilities as part of their
training.

- Total 53 course participating officer from Air Force
Technical College (AFTC) visited CMTI facilities as
part of their training.

e Student Visitors to CMTI campus

- Total 655 students from various academic
institutes of engineering and technology were
visited CMTI as part of the industrial visit.



Business Promotion
Activities

CMTI participated in 107th Indian
Science Congress (ISC) ‘Pride of
India Expo’ 2020 at University
of Agricultural Sciences (UAS),
Bengaluru from 03-07 January
2020. CMTI had set up a stall at
‘Pride of India Expo’

CMTI participated and set up a stall
at "Partners Pavilion" at ‘IMTEX
FORMING 2020 & Tooltech 2020’
which was held from 23 to 28"
January 2020 at the Bangalore
International Exhibition  Centre,
Bangalore, India.

CMTI had participated in 8" International
Engineering Sourcing Show held from 4-6" March
2020 at Coimbatore. DHI has provided a stall for
CMTI in its pavilion

CMTI set up a stall and participated in the 3™ Ethiopia International Trade Exhibition which was held from 24 - 26

February, 2020 at Millennium Hall, Addis Ababa.



Official Language Related Activities

Hindi Diwas

The Hindi Pakhwada was organized at CMTI from 01 to 14" September 2019 as part of “Promotion of Official
Language - Hindi” in day to day working in the Institute. As part of the celebration, “Hindi Diwas” was celebrated on
17t September, 2019. Dr. V. Thilagam, Senior Hindi Officer from Indian Institute of Science (I1Sc), Bengaluru was the
Chief Guest. Smt. S. Usha, Joint Director, CMTI Chaired the function. The prizes were distributed by the chief
guest to the winners of various competitions such as (i) Essay Write in Hindi (ii) Hindi Written Quiz (iii) Speech in
Hindi competitions.

o sfeegE

FTITS ™

Hindi Diwas
Joint Hindi Day & Prize Distribution Function - 2019

CMTI organized the Joint Hindi Day & Prize Distribution Function - 2019 on 18.12.2019 at CMTI under the
auspicious of TOLIC - (O-2), Bengaluru. Central Goverment officials attended the programme. Dr. Charles Lobo,
Chief Post Master General, Karnataka & Chairman, TOLIC - (O-2), Bengaluru was Chief Guest of the programme.

Town Official Language Implemention Committee (O-2), Bengaluru has awarded the Shield and Certificate to CMTI
for organsing Joint Hindi Day & Prize Distribution Function.

Dr. Charles Lobo, Chief Post Master General, Karnataka CMTI Official received the Shield & Certificate

& Chairman, TOLIC - (O-2), addressing the gathering



Gallery of other Events

CENTRAL MANUFACTURING TECHNOLOGY

£,
TURMKLUR ROAD, BEMNGALLIL - S0 027 INS

“VIGILANCE AWARENESS WEEK"

IR Ccrabad - 02 Nowemiker, 2019

“ INTEGRITY - A WAY OF LIFE"

Independence Day, Dr. Ambedkar Jayanthi Celebrations, Vigilance Awareness Week, Swachhta Pakhwada
Karnataka Public Safety Act, Republic Day, Women’s Day,






AUDITED STATEMENTS OF ACCOUNTS
2019-20



AUDITED STATEMENTS OF ACCOUNTS 2019-20

Our Bankers
1. State Bank of India
Yeshwanthpur

Bengaluru - 560 022

2. Bank of Baroda
APMC Yard
Yeshwanthpur

Bengaluru - 560 022

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

Bengaluru - 560 057

Our Auditors for the year 2019-20
1. M/s. ABS & Co.,
Charted Accountants

Bengaluru - 560 003



Annual Accounts Statements

Independent Auditor's Report

To,

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

Report on the standalone Financial Statements
Opinion

We have audited the accompanying financial statements
of M/s. Central Manufacturing Technology Institute
which comprises the Balance Sheet as at March 31, 2020
and the Statement of Income and Expenditure Account,
for the year then ended, and notes to the financial
statements, including a summary of significant accounting
policies and other explanatory information.

In our opinion and to the best of our information and
according to the explanations given to us, the aforesaid
financial statements give the information required by
the Act in the manner so required and give a true and
fair view in conformity with the accounting principles
generally accepted in India, of the state of affairs of the
Company as at March 31, 2020, and excess of income
over expenditure for the year ended on that date.

Basis for Opinion

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

Responsibility of Management for the Financial
Statements

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

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

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

Auditor's Responsibility for the Audit of the
Financial Statements

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

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

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

g



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

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

We report that:

a.

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

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

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

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

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

Date: 22.09.2020
Place: Bengaluru



Audited Accounts Statements (Balance Sheet)

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

BALANCE SHEET AS AT 31.03.2020

(Amount in Rupees)

PARTICULARS SCHEDULES As at 31.03.2020 As at 31.03.2019
CAPITAL FUND & LIABILITIES
General Fund 1 2,95,57,64,581 2,71,18,38,205
Ear Marked Fund 2 3,96,97,710 3,13,89,148
Other Funds 3 23,21,45,279 18,23,53,548
Current Liabilities & Provisions 4 89,84,74,600 49,73,25,244
TOTAL 4,12,60,82,169 3,42,29,06,145
ASSETS
Fixed Assets-Gross Block 5-5A 2,75,81,65,406 2,64,31,04,915
Less : Accumulated Depreciation 1,27,50,31,380 1,14,83,80,201
Net Block 1,48,31,34,026 1,49,47,24,714
Capital Work-in-Progress 6 89,12,12,967 75,40,57,395
Investments 7 19,36,89,741 19,27,49,014
Current Assets and Loans & Advances 8 1,55,80,45,435 98,13,75,022
TOTAL 4,12,60,82,169 3,42,29,06,145
Significant Accounting Policies 16
Contingent Liabilities and Notes to Accounts 17
Sd/- Sd/- Sd/-
(RAMA K) (PURAN KUMAR AGARWALLA) (DR. NAGAHANUMAIAH)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR

Place : Bengaluru
Date : 22.09.2020

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

Sd/-
(H.G.ANAND)
PARTNER
M.No 206226
UDIN: 20206226AAAACA8630



CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE , BENGALURU

INCOME AND EXPENDITURE ACCOUNT FOR THE YEAR ENDED 31.03.2020

(Amount in Rupees)

PARTICULARS SCHEDULES 2019-20 2018-19
A. INCOME
Income from Sales and Services 9 40,06,30,678 43,58,55,384
Grants from Govt of India 19,00,00,000 15,00,00,000
Interest Earned 10 5,88,33,248 3,71,24,555
Other Income 11 70,48,380 48,85,661
Increase/(decrease) in Work-in-progress 12 (5,11,57,000) (4,92,60,000)
TOTAL (A) 60,53,55,306 57,86,05,600
. EXPENDITURE
Stores & Spares consumed 13,90,09,242 13,47,11,026
Establishment Expenses 13 26,88,24,084 27,92,80,016
Other Administrative Expenses 14 7,10,83,963 7,61,54,219
Depreciation 5 12,34,03,130 11,63,11,111
TOTAL (B) 60,23,20,419 60,64,56,372
. Excess of Income over Expenditure for the year 30,34,887 (2,78,50,772)
(A-B)
Add/(less): Prior Period Income / (Expenses) 15 19,79,815 16,94,122
. Balance Being (Deficit )/Surplus transferred to 50,14,702 (2,61,56,650)
General Fund
Significant Accounting Policies 16
Contingent Liabilities and Notes on Accounts 17
Sd/- Sd/- Sd/-
(RAMA K) (PURAN KUMAR AGARWALLA) (DR. NAGAHANUMAIAH)
SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR

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

Sd/-
(H.G.ANAND)
PARTNER
M.No 206226
UDIN: 20206226AAAACA8630

Place : Bengaluru
Date : 22.09.2020



Significant Accounting Policies

ORGANISATION OVERVIEW :

Central Manufacturing Technology Institute (CMTI),

a premier R & D organization in the manufacturing 6.
technology, establishedintheyear1962,isanautonomous
body, registered in the year 1962, as a society under the
Karnataka Societies Registration Act, 1960. The Institute

is functioning under the administrative control of
Department of Heavy Industry.

1. BASIS OF PREPARATION OF FINANCIAL STATEMENTS

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

by the ICAl for NPO's have been adopted to the extent

that they are directly applicable, in the preparation

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

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 8.
incidental and direct expenses related to
acquisition.

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

5. DEPRECIATION

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

the asset and their disposal value.

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

REVENUE RECOGNITION

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

Interest is accounted on accrual basis. Subscriptions
are accounted on cash basis.

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 admini-
strative overheads from Central Government are
credited to Income & Expenditure account except
the grant of Rs.3.80 crs received for operational
overhead is kept under other reserves until it is
utilized for operation expenses.

INTEREST ON FIXED DEPOSITS OUT OF PLAN GRANTS

8.1 Interest earned on short term deposit made
out of plan Grant in Aid is refunded to the
Department of Heavy Industries.

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

FOREIGN CURRENCY TRANSACTIONS

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



10.

11.

12.

13.

RETIREMENT BENEFITS

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

EMPLOYEES BENEFITS

Short Term Employee Benefits

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

Defined Contribution Plans

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

Defined Benefit Plans

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

PROVISION FOR WARRANTY

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

BMRCL COMPENSATION

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

CONTINGENT LIABILITIES AND NOTES ON
ACCOUNTS

1.

CONTINGENT LIABILITIES

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

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

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

The Institute has not acknowledge the liability of
Rs.108,860/- arise on account of short deduction of
TDS & penalty & Interest on delayed payment of TDS.

CAPITAL COMMITMENTS

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

FIXED ASSETS

Depreciation on Fixed Assets of External project
has been charged on straight line basis as per rates
mentioned in Schedule 5A. Depreciation on Fixed
Assets relating to such project has been debited to
the Project Fund Account and the respective Fixed
Asset is credited. Thereby no depreciation on account
of External Project is charged. to the Statement of
Income & Expenditure Account for the year 2019-20.

INVESTMENTS

Confirmation of Balance of Investments in Bonds yet
to be received.

CAPITAL WORK IN PROGRESS

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



progress consists of the cost of the fixed assets and
also the direct expense related to their acquisition
and deposit of Rs. 65.44 crores paid to CPWD for
execution of civil works for various plan projects.

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 unsecured and

considered good.

are

e. Fixed deposit to the extent of Rs. 29.20 Lakhs of
SMDDC Projects are categorized under Capital
work in progress towards plan commitments.

7.

9.

10.

11.
12.

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.

TAXATION

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

INTERNAL CONTROL

The institute need to strengthen the internal control
as they have not deducted / shot deducted TDS on
some of the payments.

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

Figures are rounded to the nearest rupee.

Schedules 1 to 17 are annexed to and form an integral
part of the Balance Sheet as at 31.03.2020 and the
Expenditure Account for the year ended on that date.

Signature to the Schedule 1 to 17

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

Place : Bengaluru
Date : 22.09.2020

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

Sd/-
(H.G.ANAND)
PARTNER
M.No 206226
UDIN: 20206226AAAACA8630



Summary on Financial Performance

Rs. Lakhs
Particulars 2019-20 2018-19
INCOME
Sales, Services & Others 4006.31 4358.55
Other Income 658.81 420.11
Non-Plan Grants Received 1900.00 1500.00
Increase/(Decrease) in Work-in-Progress -511.57 -492.60
Total Income 6053.55 5786.06
EXPENDITURE
Salaries & Allowances 2688.24 2792.80
Stores Consumed 1390.09 1347.11
S:er:ips))erating Expenses (net of Prior period income/ 710.84 761.54
Depreciation 1234.03 1163.11
6023.20 6064.56
Add/(Less): Prior period income/(expr) 19.80 16.94
Total Expenditure 6003.40 6047.62
Excess of Income over Expenditure/
50.15 (261.56)
(Expenditure over Income)

During the year, Plan activities are as follows:
Grant-in-aid Plan received 2865.11 1174.60
Grant-in-aid Plan expenditure 1981.99 3642.26




Revenue Earnings for Past Five Years from
Design & Development Activity (Rs. Lakhs)
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Revenue Earnings for the Past Five Years
from Miscellaneous Activity (Rs. Lakhs)
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Major Heads of Expenditure During 2019-20 (Rs. in Lakhs)

M Salaries

M Stores & Spares
consumed

1234 2688

il Depreciation

# Other Administrative
Expenses

E Other Expenses

1390




Users of CMTI Services

Clients - Number Wise

Type No. of Clients Numbers (in %)
General Engineering Industries 849 79.35
Government Establishments 68 6.36
Educational Institutes 153 14.30

Total 1070 100.00

Clients - Value Wise

Type Rs. in Lakhs Value (in %)
General Engineering Industries 551.80 7.92
Government Establishments 6391.16 91.71
Educational Institutes 25.68 0.37

Total 6968.64 100.00

Total Clientele Distribution
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Staff Position as on 31 March 2020
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List of CMTI Society Members (As on 31.3.2020)

ACOEM Ecotech Industries Pvt Ltd, Indore - 454 775

Adhiyamaan College of Engineering, Hosur - 635 109

Advanced Machine Tool Testing Facility, Bengaluru - 560 022

Aeronautical Development Agency, Bengaluru - 560 079

Alliance University, Alliance College of Engineering & Design, Bengaluru - 562 106
Amity School of Engineering & Technology, Noida - 201 301

Amrita School of Engineering, Coimbatore - 641 112

Amrita Vishwa Vidyapeetham, Bengaluru - 560 035

Annamacharya Institute of Technology and Sciences: Tirupati, Tirupati - 517 520

. B.N.M. Institute of Technology, Bengaluru - 560 070

. Bangalore Institute of Technology, Bengaluru - 560 004

. Bapatla Engineering College, Bapatla - 522 101

. Bumper India Pvt Ltd, Nashik - 422 010

. Cambridge Institute of Technology, Bengaluru - 560 036

. Canara Engineering College, Dakshina Kannada - 574 219

. Cheran College of Engineering, Karur - 639 111

. Christ University, Bengaluru - 560 029

. College of Engineering Roorkee, Roorkee - 247 667

. CVR College of Engineering, Hyderabad - 501 510

. Dayananda Sagar College of Engineering, Bengaluru - 560 078
. Dayananda Sagar University, Bengaluru - 560 068

. DHIO Research & Engineering Pvt Ltd, Bengaluru - 560 010
. Dhruva Space Pvt. Ltd., Telangana - 500 016

. Don Bosco Institute of Technology, Bengaluru - 560 074

. East West College of Engineering, Bengaluru - 560 064

. Fenwick and Ravi, Bengaluru - 560 090

. Foremen Training Institute, Bengaluru - 560 022

. Gayatri Vidya Parishad College for Degree & PG Courses School of Engineering, Visakhapatnam - 530 045
. Global Academy of Technology, Bengaluru - 560 098

. Gnana Vikas Polytechnic, Chitradurga - 577 501

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

. Government College of Engineering, Karad - 415 124

. Indian Institute of Information Technology, Chennai - 600 127
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68.

Jain University, Ramanagara Dist- 562 112

Jansons Institute of Technology, Coimbatore - 641 659

JSS Academy of Technical Education, Bengaluru - 560 060

K L University, Vaddeswaram - 522 502

Kolhapur Institute of Technology’s College of Engineering, Kolhapur - 416 234

M S Ramaiah Institute of Technology, Bengaluru - 560 054

Marian College of Engineering, Thiruvananthapuram - 695 582

Maturi Venkata Subb Rao Engineering College (MVSREC), Hyderabad - 501 510
Mody University of Science & Technology, Rajasthan - 332 311

Nagarjuna College of Engg. & Technology, Bengaluru R Dist - 562 164

National Institute of Technology, Silchar - 788 010

National Institute of Technology, Tiruchirapalli - 620 015

Nitte Meenakakshi Institute of Technology, Bengaluru - 560 064

Padmabhooshan Vasantraodada Patil Institute of Technology, Budhgaon - 416 304
PSG College of Technology, Coimbatore - 641 004

PSG Industrial Institute, Coimbatore - 641 004

Ramco Institute of Technology, Virudhunagar Dist. - 626 117

REVA University, Bengaluru - 560 064

Sapthagiri College of Engineering, Bengaluru - 560 057

Shri Shankaracharya Institute of Professional Management and Technology, Raipur - 492 015
Sir M Visvesvaraya Institute of Technology, Bengaluru - 562 157

SNS College of Technology, Coimbatore - 641 035

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

Sreenidhi Institute of Science & Technology, Hyderabad - 501 301

Sreenivasa Institute of Technology and Management Studies (SITAMS), Chittoor - 517 127
Sri Jagadguru Chandrashekaranatha Swamiji Institute of Technology, Chickballapur - 562 101
Sri Ramakrishna College of Engineering, Perambalur - 621 113

Sri Sairam College of Engineering, Bengaluru - 562 106

Sri Venkateswara College of Engineering, Tirupati - 517 507

SRM Institute of Science and Technology, Kanchipuram (Dt) - 603 203

SVS College of Engineering, Coimbatore - 642 109

T John Institute of Technology, Bengaluru - 560 083

Tontadarya College of Engineering, Gadag - 582 101

University Visvesvaraya College of Engineering, Bengaluru - 560 050



69
70
71
72
73
74

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

. V R Siddhartha Engineering College, Vijayawada - 520 007

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

. Vignana Bharathi Institute of Technology, Proddatur - 516 360

. Vignan’s University, Guntur District - 522 213
. WMW Metal Fabrics Ltd, Jaipur - 302 012
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Technology Profile

Release 3.0

MIXING
MACHINES

CENTRAL MANUFACTURING
TECHNOLOGY INSTITUTE

For Further Details Contact

Dr. N. Balashanmugam
Joint Director
balashanmugam.cmti@nic.in
+91-80-22188302 / 380
+91-0-9449842676

Mrs. Sharmila M.R.
AO & Nodal Officer
sharmila.cmti@nic.in
+91-80-22188341 / 351
+91-0-9449842681

Vertical Planetary Mixer (MY-16)
Capacity : 400 kg

Vertical Planetary Mixer (VM-1000)
Capacity : 2500 kg

Vertical Planetary Mixer (VM-4.5T)
Capacity : 4500 kg

Vertical Planetary Mixer (MY-300)
Capacity : 5000 kg

Twin Screw Continuous Mixer (TSCM-3)
Capacity : 40-100 kg
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Central Manufacturing Technology Institute
Tumkur Road, Bengaluru - 560 022, Karnataka, India
Tel : +91-80-23372048 Fax : +91-80-23370428
E-mail : director.cmti@nic.in
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Regional Centre - Rajkot

T

;ﬁvgﬁ?ﬁfijﬁkgﬂJLJ-Flrfhﬁ 4

SR~ g

o fafmiuTentl iEnfitent o=,
Centre for Advancement of Manufacturing Technology (CAMT)

CMTI REGIONAL CENTRE
NSIC - TSC Campus, Aji Industrial Estate, Bhavnagar Road, Rajkot - 360 003, Gujarat, India
Telefax : 0281 - 2384128 Email : cmtirc.cmti@nic.in
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