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PURPOSE MissION VALUES
Our Purpose is : We will We believe in :

To support industries to achieve
excellence in technology and
Stimulate economic growth

-
CENTRAL MANUFACTURING
TECHNOLOGY INSTITUTE
Tumkur Road, Bangalore - 560 022. India

e Achieve technclogical leadership

e Achieve excellence in quality of
products and services

e Establish a dynamic, flexible and
result oriented oranisational
structure.

e Achieve organisational
excellence through transparent,
professional management
system.

® Train motivate and provide
growth oriented environment to
employees.

e Achieve financial self sufficiency.

e Our people being our greatest
asset.

e Mutual trust building
o Open mindedness

e Effective and open|
communication

e Team work and team spirit

e Participative, co-operative work
culture.

» Passion for quality
e Attention to detail
o Optimal use of resources

®» Prompt response to customer
needs.
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Director’s Report

B fAfEforeRT defie! G (Headieng), 9N SenT
Td b SEH HAG, YRA WRAR & AR ST famr
I T T ST Ud fadTd R ¥ | Headieng &
A 1962 W YRA 3R IIIRNTHN, ThIG AP TAaTa
& YH FEANT ¥ Aol A A SRISC & wU H Whfud
far ar ol 90 & T¥H B YoeUd H AWHSIRNE B
M geaeR darg fafer denfer deemm (fgedeg)
PR & 7| STyt Giaensl & AT ddAd] e Bl
fafderan fafemior fasm iR drenfire! & fafe=1 gggsii H 500
J AfH Th-ild! THETT TaH B & oIy JuHIems g+l
2| HuAens s gsg@, Sifs IR qudl ¥ 31
TH ¥ SEN ¥ AT B S Y& 8, Uh Ul oleHd §
St Aieadiang faiverar sfik 499 <o SR fafEior ufshar
faera & &3t # fby MU FRTE @I ST 2 |

3 Yfid emanst @ B8 @ dre, 9Rd § iuadiens a3
Ta ok fafwior ufvr e & fou ISowear @8 &
wY ¥ fIefad gorm | dvere 1 =T Sekal @ forg faRiy
Ao wRAT @1 e fhar 8 iR 9= Heg afda |
Ul dXDd QHQ‘{iQHéQ‘H P BT Helddl UQld  dXdl AE=\r|

sHd AfaR, HTACITE - SIS JMSIAMETHA, TN,

Central Manufacturing Technology Institute (CMTI) is
an Autonomous R&D Institute under the Department
of Heavy Industry, Ministry of Heavy Industries and
Public Enterprises, Government of India. CMTI was
established in March 1962 as Central Machine Tool
Institute with a joint collaboration of Government of
India and VUOSO, an institute in then Czechoslovakia.
CMTI has then rechristened to Central Manufacturing
Technology Institute in early 90s. The diversity of
technical skill with state of the art facilities makes
CMTI to deliver more than 500 technological solutions
in various aspects of Manufacturing Science and
Technology. The CMTI Design Hand Book, which is
being used in Industries since more than four decades
is one such landmark that signifies the CMTI expertise
and the contributions made in the areas of machine
tools and manufacturing process development.

Having these established capabilities, in India CMTI
evolved as a Center of Excellence for Machine
Tool and Manufacturing Process Development. The
Institute has developed special - purpose machines
for various needs and having established unique
facilities, significantly assisted MSMEs by providing

“Hreadiend R, MR sk weiHl o fAefia s & ufs,
Sefe & IR $7 R sieifie gl & R & &1 o1 o=t 87
“CMTI undertakes research, develop process technologies and machines, train manpower and
deploying to industrial applications”

- e R w9 T
- Ultra-precision machine tools

- IR AgTarsh

- Precision Metrology

- v yaeE 999 Ud ST - QIRHIUC TMRYQH Ud o¥e R ud qarferfthae

- Special purpose machines and equipments | - Aircrafts LRUs and test rings & qualifications

- U T Hglel - Repfer v RR¥®feiT SemT & fog uf¥iféa w9 o1t we™ &= |
- Sensors and controls - Skilling and Re-skilling — industry ready manpower training
- THICTS AR - SIS TSR Ud gTagaer

- Textile machineries

- Technology Licensing and Incubation

- e fafsmior ud SET— 4.0
- Smart manufacturing and Industry-4.0

- PR AgIEton

- Precision Metrology

- ufedig ud faRiy fafemior ufdhar
- Additive and special manufacturing processes




TIRTRSIRN, TR iR HITHIMERR & AT HITS3NTE,
TS S ARl & AT 3w Hae Wi fhy €1 it 7 @1
ACHEIRNTS BT Th B & ird Ybldpd FHHM YTl & WY
H AT 1 1 39 &9 B SIS fABNT Tsh redtd Al faoT
TPHIHRY] B HAR B dTell 39818 &R & A1 Fd
T3 2 |

fRy woE A7l @1 ve fawga g & e SR
Iares H wHitg WG B e, Wugdiens e fafsmior
IR g Ire e & forg Ipedl &1 dg a7 B
AR R B | TR, AlSYeR R RafhRad 7o <o
3R I8 AT (ST TUTTell) & T Wedgfded 3R gfeda
AYHFERIT AN ¢ AR TS S dfed SHHE 3§ I TP B, il
ST g8 Al AR drediferd ReRAT ®I e § 3@ 2 |
HASIRITS, ST & fory 1o Jeu afdfia  (sramTeren) arsit
BT SN AT SR FEIIN, A1 & Thilep] URIaRT & HiRETor
@ folT S8 SENT § Al A ISR A GG A7 R
& for g ISR AT R |

JAHE 99 2018—19 H, HUHERME F 12 AT wonferat &k
5 wferar Wrenfifeal &1 Ihear gde e fear 8| s
O 45 T AP DI GAAT a1 Al el e, TEwe
ca—%hH MR, sreg-HRaT SHs e #efiH, TRt
W U & SN e & fofg e, T vaesued
SRYY faery ware weiH, SgfTed RN @ Sooid aR IR
g

9 a¥ # W R Fga uMIaeIelt § aaife HeHdiens
9 9 faefyd weiE @ forw gswe ura fay € QiR ©E
Uce SRR fhu U F| TR Sren-Rem srme effr
7 BT SFCad—2019 H "Uhgaily gAY 3fare” U<l gail
2 o f& fawa 40 avf @ w9 <o § Hdos gAAeA
@ foIv ga@! Ugad @ T8 § 39 99 H, gART 9 T 10
T gRATSRI B I fHar &, 8k 16 75 uRarermRif
& foIQ wrare U e H o Aot & 21 39 9 b1 g
IRATSHT BT 10 7 evar & dfiddha MR &1 fSomge
IR fIwfaa &1 & folu g6 9§ U<l ga 2 | Serll 3R
I fod uRBT & foTv AR YARTNSAT JaV 89R UT8hT gRT
TS ARE W T Bl ST & | 99 2018—19 H, TAR U I
TRIT 3iR TTED! ) FAT & A1l H b Seaad Rafe ©
ST AGASIRTS 7 39 Hod afifd Jarsit &1 ueH A & forg
T foam 2

Aroaciang wfafaferat @1 oRoms smenRa orge @1 ST
o & forg gaeifed ofiR wwfdha faam wram | wehferT
@ wrenfer e & feen § ggd e R fawr o 2
S 5 ST (Sftas ara=, f2reTT, ISR, 3refaraer 3fiR AFRSTH
H IRTEM <9 el ddAId] ) Ue dRal © o)

high value-added services. Additionally, CMTI has
established good links with R&D institutes including
lITs/lISc, ISRO, DRDO, BARC and CSIR as well as
industry associations such as ClIl, IMTMA, TMMA
and others. They all have recognized CMTI as an
integrated solution provider under single roof. This has
been possible with in-house capabilities covering the
entire product development cycle viz. ideation, design,
manufacturing, testing of pilot plants, and system
integration in the field.

With proven credentials in developing and
productionizing a wide range of special purpose
machines, CMTI is poised to become a Center of
Excellence for Smart Manufacturing & Innovative
Product Development. Smarter, modular and
reconfigurable machine tools and their aggregates
(subsystems) for both subtractive and additive
manufacturing will be one of our new R&D focused
domains, keeping in mind emerging technologies
and long-term sustainability. CMTI will also continue
and enhance its value-added (laboratory) services to
industry, as well as training of technical professionals
to make them readily employable in industry or
entrepreneurs creating new jobs for others.

In the current year 2018-19, CMTI has successfully
developed 12 machines/systems and 5 process
technologies. Special purpose machines like vertical
planetary mixers of capacities up to 4.5 tonne,
High speed shuttle-less rapier loom, Ultra-precision
diamond turning machines, Test rigs for endurance
testing of aerospace parts, Certification of LESA
actuators, Thermal error compensation system for
grinding process, Diffusion aluminization process
are few to mention. The IPR generation in this year
is very impressive as three of our CMTI developed
machines have received trademarks and six patents
have been filed. Our Ultra-Precision Diamond Turning
Machine has been recognized in IMTEX-2019 with
“FEI Innovation Award”, the well-known recognition
offered for best Innovations in Machine Tools for the
past 40 years. In this year, our team have completed
10 sponsored projects, and also successful in
acquiring sponsorships for 16 new projects. One of
the major project funding has come this year from
SHAR-ISRO to design and develop vertical planetary
mixer of 10 tonne capacity. Our laboratory services to
the industries and other stakeholders are well received
by our customers. In 2018-19, we have a reached
record highest in terms of revenue generation and
number of customers that CMTI provided these value
added services.

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




A JEEAT T d9iNe Aqed @ ol gdred @ © |
TR, & Wgadems # 5 o (Qe, R—Rea, Red,
ST 39T 3R PrAThed) SREPIoT ofuT ga & | I H,
TAR A FF—a dTell (ARead]) iR g—Jord &R arel!
(@) B <2 B AHIG—NF fawr™ & fog <=1 & Uh
AT AT T AR © | ST Aead Heifie—T8d IeTal,
IR @I AT < g9RT A9 © |

HuAdlens 4 gga & Nenfie Sua & forg 25 wunfad
dh-lhl HI g ollsdd & oIy dxell | Wenfies!
ERIIARYT, FaATI HIE AR SHIU HRIF DI Ay
2| RAfAT &R A-—ReBfeiT U 3 &3 © T8l AIvaciens
HEAYUl ANTEM § @ ©| o9 & g4 srdmfod dfuie
gfIeToT HRIGH Afed 65 A 31w rcdbIfeld URIET0T HRIGH!
B UIHY BT &, 39 94 T SONART AR fedmr wrAl
DI AP B @ ol AR FIHH, BEl B aR<dd
w0 ¥ THSH GO uRASEel Bl Nl deM @ oy
rqe™, G iENfie s &l SAa) R S Uee
% forg errofl ge+RM S Y BRIHH Yo fby 2| <9 4
gl IR, WTASIeNE 7 wfE Cod ok Rved & &3 |
darfed SRRl & fRArT # AR PIered & deEr o
s faatfe U far 2 | 59 fSogd g fFafe &
forw 39 99 we fafemior gomelt ok amsangandt &1 fawy
iRa fear T on| 39 W R4 & wfoafrar sriss &
fow  ®= g™ gRT 138 S BT USTBRUT gIM oAT| T
R&IE HRAT Bfc BRI o {6 R WreAfore (24 TH) 7 9
geferore yunferdl oR B &R B WIeegy & fhd awherd
qde yeE fhar B, I=i Aigadieng denfel @ dere &
AT 3+ e =Rl ¥ 789y 51 |

NI st H, Yo 3R "ol @s sM—U 3iefie dqei
% forg Sugeh #eiAl iR ufshanall &1 ey &1, o w®
HUASITS &g Bfgd dIAT Iredl &1 89R Ui Be U
Folex € Sl U & Ui a& aIRd fby U aafera drered
R iR €1 T ImfTe SUBRON 3R qHDBl B U BT
SIRgH A8 Sel Adhd | SHd T, =T IdT &3 § I
JFAART & T, JaT T URURE S EEE W R o W@ &
JT ST SIRIA BT HF HRaT & IR WY ©U 3 odd 9 H
AT HI MR B @I <aT 2 | WTASIE H, 89 I1G
fSoTeq, &9 oITd arell TeN=1 3R Y ufsharsi R &=
Bfod PR STId dh-Id] BeY gRT U SN &I Aeg
PHRAT AR |

— IR e, Sudferi &R wfafafdl & i 3=
TPV S B MALIH WU A A el g1 H o 8T &

9 a1 RS & H&fd srgari § gdieg © |

Si. ArTEgAEn

solutions contributing 5Es (Ease of living, Education,
Employment, Economy, and Entertainment) that
honorable Prime Minister advocated for Scientific
community. Accordingly, we at CMTI have adopted
5R (Relook, Re-Skill, Research, Reason out and
Rejuvenate) approaches. Currently, the challenge
ahead of us is bringing knowledge-creators (Saraswati)
and wealth-creators (Lakshmi) together for mutual
benefit as well as for socio-economic growth of the
country. It implies development of technology-intensive
products, machines and processes, and licensing them
to industry partners is our mission.

CMTI has already identified 25 potential technologies
for licensing to industrial use. Technology transfer,
business promotion and incubation are the priorities
of the institute. Skilling and Re-skilling is another area
where CMTI is contributing significantly. While we
offered more than 65 short term training programs
including customized corporate training programs,
this year we have initiated new programs like
internships to graduate in engineering and diploma
students, apprenticeship programs, provisions for
students to pursue their M.Tech/PhD projects on
real time industrial problems leading to their thesis/
dissertations. For the first time in the country, CMTI
has introduced annual program “Design Innovation
Clinic” for engineering students with an aim to
promote innovation skills in budding engineers mind
in the area of machine tools & systems. This year,
the theme set for this Design Innovation Clinic was
“Smart Manufacturing Systems and IloT. This three
days competition program was well received by
student’s community with 138 teams’ registration. It
was overwhelming to record that the entire finalists
(24 teams) have successfully demonstrated working
prototypes of intelligent systems that they have
realized from their original ideas with the mentorship
of CMTI scientists.

In coming years, another critical segment that CMTI
would like to focus is developing appropriate machines
and processes for home-grown industrial clusters. We
have many such clusters who are skill dependent of
individual skills passed from generation to generation.
They cannot afford to adapt modern tools and
techniques. Moreover, with increasing opportunities in
other service sectors, the youngsters are moving away
from such traditional laborious professions; which risks
eroding and permanently losing the long-established
skill base. In CMTI, we would like to help such
industries by appropriate technological interventions
focusing on product design, low-cost machines and
sustainable processes.

--- the highlights of above developments,
achievements and activities we must necessarily
engaged in coming years are listed in respective
sections of this annual report.

Dr. Nagahanumaiah
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1. About CMTI
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Central Manufacturing Technology Institute
(CMTI) is an Autonomous R&D Institute
established under the Ministry of Heavy Industries
and Public Enterprises, Department of Heavy
Industry, Government of India. CMTI was
established as Central Machine Tool Institute in
March 1962 with a joint collaboration of
Government of India and VUOSO, an institute in
then Czechoslovakia. CMTI has then rechristened
to Central Manufacturing Technology Institute
in early 90s. The diversity of technical skill
with state of the art faciliies makes CMTI to
deliver more than 500 technological solutions in
various aspects of Manufacturing Science and
Technology. The CMTI Design Hand Book, which
is being used in Industries since more than four
decades is one such landmark that signifies the
CMTI expertise and the contributions made in
the areas of machine tools and manufacturing
process development.

Having these established capabilities, in India
CMTI has evolved as a Center of Excellence
for Machine Tool and Manufacturing Process
Development. The Institute has developed
special-purpose machines for various needs and
having established unique facilities, significantly
assisted MSMEs by providing high value-added
services. Additionallyy, CMTI has established
good links with R&D institutes including [ITs/
[ISc, ISRO, DRDO, BARC and CSIR as well as
industry associations such as CIl and IMTMA.
They all have recognized CMTI as an integrated
solution provider under a single roof. This has
been possible with in-house capabilities covering
the entire product development cycle Vviz.
ideation, design, manufacturing, testing of pilot
plants, and system integration in the field.

With proven credentials in developing and
productionizing a wide range of special purpose
machines, CMT]I is poised to become a Center of
Excellence for Smart Manufacturing & Innovative
Product Development. Smarter, modular
and reconfigurable machine tools and their
aggregates (subsystems) for both subtractive
and additive manufacturing will be one of our new
R&D focused domains, keeping in mind emerging
technologies and long-term sustainability. CMTI
will also continue and enhance its value-added
(laboratory) services to industry, as well as
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training of technical professionals to make them
readily employable in industry or entrepreneurs
creating new jobs for others.

CMTI as an organization undergoes significant
transformation in addressing customers need
in terms technology development and providing
technological interventions like laboratory
services, training and consultancy services
to SME. This year institutes functions are
consolidated, groups, sections and activities have
been reoriented as the following Centers in
focused areas.

 Center for Machine Tools and Special
Purpose Equipment (C-SPM)

+ Center for Smart Manufacturing and Precision
Machine Tools and Aggregates (C-SMPM)

* Center for Micro-Nano Manufacturing and
Metrology (C-MNTM)

» Center for Sensor, Vision Technologies and
Controllers (C-SVTC)

+ Center for Additive Manufacturing & Special
Manufacturing Processes (C-ASMP)

+ Center for Skill Development (C-AEAMT)

 Center for Business Development and

Support Services (C-BD&SS)

+ Center for Planning, Finance, Administration
and Engineering Services (C-PFAE)
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2. Institute Performance in 2018-19
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In 2018-19, CMTI has successfully developed 12
machines/systems and 5 process technologies.
Special purpose machines like vertical planetary
mixers of capacities up to 4.5 tonne, High speed
shuttle-less rapier loom, Ultra-precision diamond
turning machines, Test rings for endurance
testing aerospace parts, Certification of LESA
actuators, Thermal error compensation system for
grinding process, Diffusion aluminization process
are few to mention. The IPR generation in this
year is very impressive as three of our CMTI
developed machines have received trademarks
and six patents have been filed. Our Ultra-
Precision Diamond Turning has been recognized
in IMTEX-2019 with “FEI Innovation Award”, the
well-known  recognition  offered for  best
Innovations in Machine Tools for the past 40
years. In this year, our team have completed
10 sponsored projects, and also successful in
acquiring sponsorships for 16 new projects. One
of the major project funding has come this year
from SHAR-ISRO to design and develop vertical
planetary mixer of 10 tonne capacity. Our laboratory
services to the industries and other stakeholders
are well received by our customers. In 2018-19,
we have a reached record highest ever in terms
of revenue generation and number of customers
that CMTI provided these value added services.
On the IPR front too CMTI contributed better
in this year with 5 patents and copyrights filing,
acquiring trademarks for our 3 products. Highlights
on some of these key achievements made in
2018-19 are provided below.

2.1. Technical Achievements

Indigenisation of Leading Edge Slat Actuators
(LESA)

Leading-edge slats in an aircraft are crucial in
increasing angle of attack in aircraft thereby
increasing stall speeds. Leading Edge slat
actuators are secondary actuator responsible for
the positioning of aircraft's secondary flight control
surfaces of Leading-edge Slat in LCA. Each LCA
is fitted with six Nos. of LES actuators. Three
actuators mounted on left side wing and three on
right side wings. CMTI has designed all test rigs
and established the protocols for three categories
of LESA actuators for the following tests. These
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have been successfully handover to Aeronautical
Development Agency (ADA) on 16" August 2019.
With this all the 20 types of actuators being used
in LCA have been indigenised. HAL is expected to
get huge benefits with this effort.

High Speed Shuttle-less Rapier Loom (450 RPM)

CMTI in association with Textile Machinery
Manufacturers’ Consortium (TMMC) and Textile
Machinery Manufacturers’ Association (TMMA)
had undertaken the development of advanced
technologies for high speed shuttle-less looms
under the DHI scheme ‘Scheme for enhancement
of global competitiveness of Indian Capital Goods
sector’ in April 2015.

Phase-l of the project involves design and
development of one number of High Speed
Shuttle-less Rapier Loom capable of operating at
450 rpm speed. The prototype loom is successfully
developed and technology is transferred to
TMMC. The loom had undergone rigorous testing
(including weaving trials) with cotton beam at
CMTI and was demonstrated to PRMC and TMMC
members. The Phase-l of the project is complete
and its objectives are realized. Prototype loom has
been installed & commissioned at an industry in
Surat for industry trials. Loom has been fine tuned
for weaving at 450 rpm with cotton and polyester
yarn. Loom has demonstrated satisfactory
performance and weave quality at its rated speed
of 450rpm and is ready for taking up industry trials.

TS Iea—dH AMR A
High Speed Shuttle-less Rapier Loom
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SPAG Project : Devel

Design and Manufacturing of Vertical Planetary
Mixers

CMTI is actively supporting to Space research
program by developing range of vertical planetary
mixers required to mix solid propellants. As of now
CMTI has developed and successfully installed 22
numbers of such mixers for Ordinance Factories,
HERML and ISRO-SHAR. During in last 100 days
we have delivered two mixers of 2.5 tonne and
4.5 tonne capacity. With this capability, CMTI is
now developing two of such mixers pf 10tonne
capacity to ISRO-SHAR. It has been informed by
ISRO that our mixers have been used for recent
space mission program like GSLV-Mk Il and
Chandrayana-2.

| i Development of 10t Vertical Mixer for SPAG Project

opment & Supply of 10t Vertical Mixer Contract was

signed with M/s CMTI, Bengaluru on 15-03-2019
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Plan Projects

*+ Smart Manufacturing Demonstration and
Development Cell" (SMDDC)

A Smart Manufacturing (Machine Tool centric) at
CMTI encompassing Industry 4.0, IoT (Internet
of Things) Platform at CMTI, Bengaluru is
in progress. CMTI conducted three Industry
4.0 awareness programs one each at Rajkot,
Hubali and Coimbatore. Organized Two Days
National Conference on Smart Manufacturing
in April 2019. Following development activities
are being carried out;

- Development of Technologies to Convert
Legacy Machine to Smart Machines

- Technology development for machine tools
related to enhancement of productivity,
machine and machining accuracies.
Predictive maintenance.

- Smart Machines and Devices
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- Machine to Machine connection protocols
- Technology solutions for industry partners

- Development of technologies for Cyber
Physical Machine Tools (CPMT)

- Manufacturing process modeling and Artificial
Intelligence

- MOUs with several industries for partnering
above developments are in progress.

- Workshops are being conducted to create
awareness among MSMEs about |1 4.0

Modernisation of Precision Metrology
Laboratory (MOPML)

CMTI under the component of Common
Engineering Facilities Centre (CEFC) of DHI
Scheme on Enhancement of Competitiveness
in the Indian Capital Goods Sector & funding
from Government of Karnataka is in progress.
The procurement of computer peripherals,
general equipment, Surface Roughness &
Contour Tester, High Precision Autocollimator
is completed & installation of the equipment is
in progress. Upgradation of UPMC 850 CMM
is in progress. Environmental control system
works is completed.

Nano Manufacturing Technology Centre
(NMTC)

Tender document preparation and ratification
by the experts, Tender floating, Tender
processing and Award of tender by CPWD
for establishment of Clean room labs, HVAC
system, BMS system, Electrical works, Fire
safety and alarms, Access control & security,
Gas piping, DG, UPS, Data networking is
completed. Execution of these works are in
progress. Finalisation of BOQ and tendering
for vibration isolation, office equipment, Lift,
compressed air supply, Material handling
equipment and crane is completed and
execution of these works are in progress.

Sensor Technology Development Facility
(STDF)

Most of the equipment has been procured,
installed at a standby ‘Clean Room’ facility
and are operational. Electron Beam
Evaporation System, Deep Reactive lon
Etching system, Plasma Enhanced Chemical
Vapor Deposition system have been installed
in CMTI. The list of equipment, accessories
and test systems to complete the process line
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as well as to enable R & D is finalised. New
Building Requirement (Equipment layout with
foot print, clean room requirement and all the
utility requirements) is compiled and has been
tendered through CPWD. New R & D projects
have been identified (both Technology and
Product Development) and approved by RAB
and are in progress.

Precision Manufacturing: Process Technology
and Services

a.

Development of technology for manufacture
of precision and micro parts, providing
machining services for in-house projects,
meeting external requirements in addition
to R&D design are the focus of Precision
Manufacturing services.

- Successfully established a process for
marking diamonds using femto second
laser micromachining system for one of
the country’s leading Jewelry maker. The
size of the diamond is 1.2 mm where as
the marking dimension is 50x100 pym.
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Confocal Images of Marking on the 1.2 mm Diamond
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- Technology for machining of calibration
mask. A low-reflectivity chrome coating
of 100 nm thick was vacuum sputtered
on soda lime glass of 1.5 mm thick using
physical vapor deposition (PVD) system.
Then using KrF- 248 nm laser, the features
from 10 ym to 1.5 mm were etched out
in the mask without affecting the base
substrate.

- Technology for Etching of gold coating
from watch dial glass to remove the gold
coating from the watch dial glass. The
thickness of the gold coating removed was
0.3 um.

Technology developed for machining of
Breathing Regulator parts having dimensional
and positional tolerances < 10 ym which are
used for aircraft oxygen equipment.
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C.

Technology for development of Machining of
Micro electrode array die having dimensional
and positional tolerances in the range of
5 - 10 um made of Stavax steel which are
used in Cochlear implant applications.

Technology developed for Machining of Micro
Needles having tip dia 0.050 mm made of
SS316.

Some of the manufacturing technology
development projects (continuing activity) are:

- Assembly & testing of airborne quality

- Hydrodynamic

hydraulic system filters for use in aircrafts.

bearings having an
accuracy <1uym and a surface finish of
<50nm.

- Hyperbolic feed rollers of SPM are used in

bearing having high geometrical accuracy
in the order of 5 ym and their surface
quality in the order of 0.4um.

Additive Manufacturing

Development of Technology for Air
temperature  sensor through  Direct
Metal Deposition Process for aerospace
applications is completed.

Direct Metal Laser Sintering (DMLS) of
Bronze Nickel specimens is completed.

Direct Metal Deposition (DMD) of H13 Tool
Steel on Stainless Steel is completed

Direct Metal Deposition (DMD) of single
track deposition of Inconel-625 on
Inconel-625 substrate is completed
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a.

Testing and Evaluation of Special Products

The Manufacture and  Diffusion
aluminization of adapter sleeves is
completed. CMTI has indigenized this
technology to support the Energy sectors.

The Manufacture and Diffusion
aluminization of M 120 Studs and Nuts is
in progress.

Development of 5 test rigs for pre-
installation checks of aerospace LRUs for
LCA s in progress.

Development of axial piston pump and
geared rotary actuator are in progress.

Qualification testing of Leading edge slat
actuator is completed.

Annual Maintenance Contract for Heat
exchangers pressure cycling test rig
and Thermal performance test facility is
completed.

Annual Maintenance Contract for Pump
test Rig facilities developed for LCA pumps
is in progress

Requalification of tooling supplied to Ship
Building Centre is completed

The Chemical laboratory (NABL accredited)
provided services in the area of chemical
analysis of metals and alloys, identification
of metal coating and measurement of
metal coating thickness, surface treatment,
oil analysis and corrosion testing of
components using salt spray chamber (451
Assignments).

Testing and evaluation of airworthy products
are taken up as a continuing activity:
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- check on LCA hydraulic elements (engine
driven & main pump, hydraulic filter
element & assembly)

- Environmental test as part of limited
qualification testing of LES actuator
(vibration, arrester shock, shock bench
handling, altitude, humidity, thermal
shock, EMI/EMC, acceleration test),
Pressure impulse test is completed.
Tested actuators with test reports have
been handed over to ADA.

- Pressure cycling test on hydraulic filters,
Testing of pneumatic cylinders, Hot
soak & cold soak of hydraulic cylinders,
Calibration of Automatic particle counter,
load testing of ropes, Threshold voltage
test on solenoid valve, Testing of cylinders,
measurement of oil contamination level,
Filtration efficiency test and dirt holding
capacity test on Spin-on filters, component
cleanliness level checking, calibration of
pressure gauges, hydrostatic pressure
testing and supply of calibration fluid were
carried out as routine testing services.
(180 assignments).

- Several onsite oil contamination analysis
for proving the filtration unit were carried
out.

Calibration & Inspection Services

Major calibration services provided to 18
Government Organizations, 27  Public Sectors
and 342 Private Organizations during this period.

a.

Calibration of masters and inspection of very
accurate components in the area of length,
angle, form, surface finish and gears with
traceability to international standards (413
calibration & 41 inspection assignments).

Calibration of gauges and masters carried
out in the following major areas: Gauge
blocks of all grades (‘K'/'00’, ‘0’, ‘1’ and
‘2’), Angle gauge blocks, by comparison
measurements with uncertainty on par with
National/International laboratories.

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

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

On-site calibration of (19 assignments):
- Coordinate Measuring Machine
- Laser Measurement systems
- CNC Machines
- Slip Gauge Comparator
- Vision Measuring System
- Surface Plate, Granite

In addition, conventional measuring aids/
gauges/ instruments like Vernier and Dial
Callipers, Master Balls, Scales, Test Sieves,
Tapes, Spirit Levels, Electronic Levels, Dial
Gauges, Test Mandrels, Clinometers etc.,
were also calibrated.

Nano metrology services provide solutions
for process optimisation for machining of ultra
precision surfaces. Measurement of Surface
roughness in the range of sub nanometre
levels using Atomic Force Microscope,
confocal microscope, Ellipsometer and Optical
Profiler for automobile, bio medical & nuclear
applications. The services were rendered to
various industries & academic institutions

Inspection & Measurement services include
Dimensional and geometrical measurements
of Pickup Segments & Radiating Segment,
sensor block, cylinder block & taper rollers,
tool holders, spool & body

Surface engineering activities continued
research works in the area of new nano
composite material using CNTs and DLC and
has developed technologies for development
of DLC for industrial applications, development
of microheaters, MEMS mask, Metrology
Artifacts, Protective coatings etc.

Collaborative R & D initiatives of Surface
Engineering in various stages of progress
include

- Development of DLC Anti Reflective
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j. Noise &

Coating for Infra Red Windows for lenses
used in night vision systems

- CNTs were developed on various
substrates like Anodized Titanium,
Titanium and Anodized aluminium and
delivered to ISRO. The project funded by
ISRO on feasibility studies on synthesis
and characterisation of carbon coatings
on various aerospace substrates using
PECVD was completed and the report
was submitted to ISRO. The project was
granted under the Respond programme

vibration analysis:  Following

assignments were carried out

Static, dynamic stiffness & vibration
measurement of glass edge grinding
machine

Vibration measurement on cutting tool
of

Thermal imaging measurement

shuttleless loom

Logarithmic decrement measurement on
WC composite specimens

Sound power measurement of cab booster

Sound Power Measurement and
Structure Borne Measurement of
HVAC units

Vibration & Noise measurement of load
haul dumper

Dynamic balancing of HVAC fan & motor
Dynamic balancing of HF & WH spindle

Vibration Measurement of hand held tools

Major Facilities Addition / Upgradation

The following facilites were added/
upgraded under the various plan projects:

Surface Roughness and Contour Tester

Upgraded UPMC-850
Measuring Machine

Coordinate

Order placed for High Precision Roundness
Tester, High Precision Autocollimator

GFl Languard network security scanner
software

Up keeping of HP Hardware Blade servers,
Storage and backup solution
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2.2. Research Publication

Papers published / presented / accepted

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

L.

Significance of interface design aspects
and characteristics in Cu/SiCp composites
fabricated by Powder Metallurgy route,
T. S. Kavithaa, L. Rangaraj and S. S.
Avadhani, Metallurgical and Materials
Transactions A, https://doi.org/10.007/
$11661-018-5089-y

Manjunath MA, MuruganA, Prakash Vinod,
Balashanmugam N., “Surface roughness
improvement by removal of recast layer
on Wire Electrical Discharge Machined
surface through Abrasive Flow Finishing
Machine”. 7% International & 28™ All India
Manufacturing Technology, Design and
Research (AIMTDR) Conference 2018,
College of Engineering Guindy, Anna
University, Chennai, India.

Vithun S N, Narendra Reddy T, Prakash
Vinod, Investigation on “Nanoscale
Imaging of Gold Sputtered Sample by
Scanning Tunneling Microscope” in 2
International conference on Materials,
Manufacturing & Modelling (ICMMM-2019)
held at VIT, Vellore during March 29-31,
2019.

Narendra Reddy T, Shanmugaraj V,
Prakash Vinod, Gopi Krishna S, “Real-time
Thermal Error Compensation Strategy
for Precision Machine tools” has been
presented in International Conference on
Materials, Manufacturing and Modelling
(ICMMM) 2019 and also selected for
Materials Today: Proceedings.

T. Narendra Reddy, Vithun. S N, Vinod
Prakash, Shrikantha Rao S, Herbert,
Mervin, “Development of High Bandwidth
Flexure Based Stage for Nanopositioning
Applications” has been published in
Advanced Science Letters, Volume 24,
Number 8, August 2018, pp. 5989-5993(5).

Harikrishna Satish Thota, Naveen K,
Ankit K, Balashanmugam, “Design
and Development of Dry Microneedles

Electrode Based Portable Wireless
Instrumentation  System  for EEG
Acquisition”, International Journal of
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10.

11.

12.

13.

14.

Instrumentation Technology, Inderscience
Publications (Accepted)

T. S. Kavithaa, L. Rangaraj,
S. S. Avadhani, Significance of Interface
Design Aspects and Characteristics in
Cu/SiC_ Composites Fabricated by the
Powder Metallurgy Route, Metallurgical
and Materials Transactions, Volume
50, Issue 4, pp 1902—-1913

Madhusudhan Rao R, Deepa R, Usha S
(2018), Development of a Robot-mounted
3D Scanner and Multi-view Registration
Techniques for Industrial Applications,
Procedia Computer Science, Volume 133,
2018, pp. 256-267

R. Deepa, R. Madhusudhan Rao, S.
Usha, J. Pradyumna (2019), Development
of 3D Scanning system by Digital Fringe
Projection, International Journal of
Imaging & Robotics, 2019, Volume 19,
Issue Number 1, pp 117-130.

Megha Agrawal, Sambhrama. M, Wet
Etching for Glass Micromachining,
Manufacturing Technology Today, Volume
18, Issue1, 2019, pp 11-14

Harsha S, Mahalakshmi S and Alexander
George, Functional evaluation of copper
in conventional wire bonding as compared

to gold, Manufacturing Technology
Today, Volume 18, Issue 3, 2019,
pp 62-67

Ankit. K, Sunil. M, K. Niranjan Reddy,
N. Balashanmugam, “Development of
Nanometre Edge Resolution Metrology
Standards for Video Measuring Systems”
Proceedings - Abstract at Advances
in Metrology, 2019, National Physical
Laboratory, New Delhi

Sunil. M, Ankit. K, K. Niranjan Reddy,
N. Balashanmugam “Process for the
Development of high precision gratings/
scales” selected at Advances in Metrology,
2019, Proceedings - Abstract at Advances
in Metrology, 2019, National Physical
Laboratory, New Delhi

Harikrishna S. Thota, Naveen. K, Ankit.
K, N. Balashanmugam, “Design and
development of microneedles electrode
based instrumentation system for EEG
acquisition” — Paper accepted. DOI
pending — Int. J. of Instrumentation
Technology, Inderscience publishers.
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feomea faem el &1 AHer, SgHhaaRT
TS S 18, AR 3, Ul 2019, dicgd H
TehTIRITT BT |

faIe U IR, Ao d1uA, 99 U9 @, Hed
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AT, T, faHIe, T AR, AR, T, “7loR Hed
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Ankit. K, K. Niranjan Reddy, Gokul, N.
Balashanmugam, “Investigation on the
effect of nucleation time on CNT growth
using RF-PECVD” - Manufacturing
Technology Today, Vol. 18 (3), Mar 2019.

Pradeep Kumar Reddy E and Sunil
Magadum, “Effect of excimer laser
parameters on the ablation depth during
micromachining of polycarbonate”
Manufacturing Technology Today, Vol. 18
(3), 58-61, Mar 2019.

Mr. Tom Thampy presented a technical
paper on Investigations on “Pressure
Impulse Testing of Hyd. Elements for
Air-Worthiness” during FPSI Technical
Seminar (FPTS 2018) “Latest trends in
Fluid power technology”, 19th & 20th
June 2018 at Prof. MRD Auditorium, PES
University, Bangalore.

Manjunath B.N., Vinod A.R., Verma
S.K., Balashanmugam N., “Challenges
and research opportunities in metal
additive manufacturing”, Manufacturing
Technology Today, 2019, Vol. 18, No. 3,
pp. 54-57.

Manjunath B.N., Prafullakumar Chaudhari,
Hemant Pawar, Verma S.K., Anasane S.S.,
"Review on design guidelines for selective
laser melting", Manufacturing Technology
Today, 2019, Vol. 18, No. 3, pp. 10-18.

Vinod A.R., Manjunath B.N., Verma
S.K., Metal additive manufacturing using
powder bed fusion and directed energy
deposition technologies, submitted to
National Conference on "Recent Trends
in Mechanical Engineering”, Vemana
Institute of Technology, Bangalore, 2019.

Aggarwal, A., Vinod, A. R., Kumar, A,
“Thermo-Fluidic Modelling of Meltpool
Instabilities during Laser Metal Deposition
of Inconel 625”, submitted to LiM - Lasers
in Manufacturing, Munich, 2019.

A prize “medal and certificate” was
conferred by The Institution of Engineers
(India) (donated by Col. G N Bajpai)
to CMTI for the presentation of the
paper entitled “Nanometric Finishing on
Biomedical Implants by Abrasive Flow
Finishing”.
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Goilpa fohar 1 |

5. “9AIRT 12507 b HHY SolfANT fSoeT &

IIMSEIES]

2.3. Patents, Copyrights and Trademarks

The following patents/trademark are filed

1.

Patent titled “An apparatus for high speed
weft insertion in shuttle-less rapier looms”
(Application No. 201641033742 A) has
been filed on 21/11/2018.

Patent titled “System And Method For
Real Time Thermal Error Compensation
In Machine Tool Using Temperature
Measurement” has been filed.

Trademark Registered for Name and
Logo of “NanoAvalok STM”

Trademark Registered for Name and
Logo of “Nanoshape T250".

Design Registration was filed for overall
Engineering design of “Nanoshape T250".
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3. Important Events during 2018-19

3.1. Business Meets, Conferences and Other

Events
Skill Development Activities

CMTI conducts about 65-70 short terms
training programs primarily for industrial
practicing engineers. 25 scheduled and 8
Exclusive training programs were conducted
to train 369 participants for over 121 Man
days. 8 Onsite ftraining programs were
conducted for 106 participants for over 17
Man days on GD & T course alone. Few
other courses which high industry demands
include : Calibration & uncertainity Estimation;
Laboratory Management & Internal Audit;
Optical Emission Spectrometry; Verification
and Calibration of Hardness Testing machines;
Machinery Condition Monitoring for Predictive
& Proactive Maintenance.

Seminars/ Workshops

A one day meet on “Additive Manufacturing
- Industrial Needs & Deployment Strategies”
was organized at CMTI on 11" September
2018. Around 43 delegates have attended
this workshop. @ The meet was aimed
at exploring the current requirements,
challenges and demand of Metal Additive
Manufacturing Technology in India from the
Indian industries and R&D labs. Various
organizations from space, aerospace,
automotive, defence and general engineering
industries had participated in the programme.
Prof. Jyoti Mazumder, Director - Centre for
Laser-Aided Intelligent Manufacturing from
University of Michigan, USA has given the
keynote presentation. Mr. H Balaji from ADA,
Dr. KV.V. Raju from BHEL, Dr. Aditya K.
Lohar from CMERI, Mr. Girish K Degaonkar
from HAL AERDC, Dr. R. Ramachandra
Rao from NAL, Dr. P.R. Vishwas from Ace
Manufacturing and Mr. A.R. Vinod from CMTI
have delivered presentations on various
topics in the field of additive manufacturing.
Fig. 4 and 5 show the photograph of panel
discussion and participants in the workshop.

HR Initiatives for CMTI Scientists and Staff

Participation in Conferences, Workshops,
Seminars

i. “Industry 4.0 & Additive Manufacturing
Technologies” Workshop, 11Sc, Bangalore,
30 June 2018.
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ii. “Medical Device Innovation  Camp
MEDIC-2018", IIT Bombay, 28 September
to 2 October 2018.

Training on Advanced technology equipment

i. One Scientist deputed to M/s Taylor Hobson,
UK from 29" July to 5" August 2018 for
acceptance of Form Talysurf PGl series
15008S.

ii. One Scientist deputed to M/s Taylor Hobson,
UK from 16" September to 23 September
2018 for acceptance of Talyrond 585 H.

Invited Lecture Programmes / Seminars

The following Technical / General presentations
were arranged.

- “High Precision Micro Machining” by Mr.
Zurcher Philippe Daniel, Director — Head
Business Development of M/s. Willemin —
Macodel India Pvt Ltd on 12" April 2018

- “Aerosol Jet 3D Printing” for flexible
electronics by Mr. Amit Harityang of M/s.
Tesscorn Nano Science Inc., Bangalore on
13" April 2018

- “Hard Machining Technologies” by Mr.
Wentz Dieter Claus of M/s. Micro Machine
tools, on 16™ April 2018

- “Developments in Dimensional Metrology”
by Dr. Phil Cooper, Interim head of
National Physical Laboratory Training &
Consultancy on 20" April 2018

- “3D Optical Measurement System for
Form and Roughness” by Mr. Thomas
Perchthaler of M/s Alicona on 28" June
2018

- “Manufacture Engineering” by Prof.
Srinivasan Chandrashekar of Purdue
University, USA & By Prof. Koushik
Viswanath of IISC on 7" August 2018

- “Design of Experiments using Minitab
Software” by Mr. Boby John from Indian
Statistical Institute, Bangalore on 9" & 10"
August 2018.

- “High Accuracy Vertical Machining Centre”
by Mr. Walter Deoboesh of M/s. KRAUSE
& MAUSER on 30" August 2018

-  “Challenges & Opportunities in Rapid
Prototyping &  Manufacturing” by
Mr. Vishwanath Mandal, Former Chief
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Scientist, CMERI on 10th September 2018

“Digital  Holography  based MEMS
Characterization” by Dr. Yves Emery,
CEO, M/s. Lyncee Tec, Switzerland on 12"
September 2018.

One Day Meet on “Additive Manufacturing
- Industrial Needs & Deployment Strategies

Aone day meet on “Additive Manufacturing
Industrial Needs & Deployment Strategies”
was organized at CMTI on 11" September
2018. The meet was aimed at exploring
the current requirements, challenges and
demand of Metal Additive Manufacturing
Technology in India from the Indian
industries and R&D labs. Prof. Jyoti
Mazumder, Director - Centre for Laser-
Aided Intelligent Manufacturing from
University of Michigan, USA has given
the keynote presentation. Mr. H Balaji
from ADA, Dr. K.V.V. Raju from BHEL,
Dr. Aditya Kr. Lohar from CMERI, Mr.
Girish K Degaonkar from HAL AERDC,
Dr. R. Ramachandra Rao from NAL,
Dr. P.R. Vishwas from Ace Manufacturing
and Mr. A.R. Vinod from CMTI have
delivered presentations on various topics
in the field of additive manufacturing. The
delegates from reputed organizations like
ISRO, NAL, ADA, Wipro, HCL, Bosch,
Eaton, UTC Aerospace, QAE (WE/FPC),
BFW, PSG Industrial Institute and PSG-
IAS participated in the seminar.

The latest developments in the area of
metal additive manufacturing in the
global arena and its relevance to India
were presented. The present and future
requirements and challenges of Additive
manufacturing  were  projected by
industries and discussed in detail through
interactive sessions with experts during
the panel discussion. It became quite
clear from the interactions with various
industries that there is a need to develop
Additive Manufacturing machines with
smart sensors. Currently there are no
smart AM machines and there is no Indian
metal AM manufacturer. The required
smart AM machine should be able to
sense defects during the part building
process itself and control the parameters
to process the material. CMTI can take the
lead role in realization of such a smart AM
machine which can create a huge impact
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in the present landscape of manufacturing
by enabling in-situ process monitoring for
quality assurance in AM processes.

CMTI Foundation Day: As CMTI is founded
on 27th March 1962 as a Registered Society
focusing R&D in Machine Tool Technology, it
has been decided to organize CMTI Foundation
Day every year on 27" March. This year event
was organized on 27" March 2019 at CMTI.
In the first half the foundation day lecture was
delivered by chief guest Dr. A S. Kirankumar,
Former ISRO Chairman. Recognized three
former CMTlans, who have made significant
contribution to machine tools areas and also
awarded the better performed employees. In
the second half of the foundation day, business
meet was scheduled where 48 industries
participated and a survey has been conducted
regarding demands for various technologies.
CMTI also discussed in this meet about the
technologies available for transfer and modes
of technology transfer.

(b) Business Meet

Design Innovation Clinic: A joint event was
organized by CMTI and CPDM, IISc under
ongoing DHI SMARTH UDYOG program
during March 16-17, 2019 at CMTI Bangalore.
This event focus was to promote scientific
innovations in the minds of young engineers.
It is also an attempt to identify if any of novel
concepts come up by these budding engineers
in the emerging areas of Smart Manufacturing
and Industry 4.0 enabled technologies, which
could be taken for technology development.
There were 133 entries; shortlisted 63 teams
were called for first round. The concepts
were evaluated and 24 recommended teams
participated in second and third day where
students’ teams developed and demonstrated
their concepts by developing prototypes. Five
best innovations were awarded. Dr. Ravi
Raghavan, CMD BFW was the Chief Guest.
CMTI is now discussing with selected teams
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to explore to develop 2-3 products. Glimpses
of the event are shown in the collated pictures
below.
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National @ Workshop on  Micro-Nano
Fabrication: This workshop was the second
in series being held to attract users for the
micro and nano fabrication facilities. The
main objective of the workshop is to make
industries and academic institutions aware of
the micro and nano facilities available in CMTI
for utilization of the facilities. It is organized
on 26" March 2019 at CMTI, a day before
CMTI’'s foundation day celebrations. There 60
participants participated in this workshop. The
workshop highlighted the capabilities of micro/
nano facilities available in CMTI and provides
opportunities for the participants to take a tour
of the micro/nano labs. Participants get first
hand information from the tool owners during
their visit to labs.

National Engineer’s Day: CMTI celebrated
the “National Engineer's Day” on 17®
September, 2018. Acompetition was organised
in Three Categories - Scientists, Technical-
Diploma Holders and Technical - Craftsman.
A Technical Talk Presentation Competition
on any selected topic was conducted and
the prizes was distributed to the Awardees.
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Dr. Sudhir Kamath, Director, Microwave Tube
Research and Development Centre (MTRDC),
Bengaluru, was the Chief Guest and the prizes
were distributed to the Awardees.

Seminar on SMARTH UDYOG Smart
Manufacturing in India-Taking Stock to
Look Ahead: A national level seminar under
DHI's Smarth Bharth Udyog Platform 4.0 was
organized at CMTI on May 08, 2019. This
seminar was inaugurated by, Dr. Asha Ram
Sihag, Honorable Secretary, Department of
Heavy Industries. This event was also graced
by Ms. SukritiLikhi, Jt. Secretary, DHI and
several leading Industrial experts, technology
solution providers and researchers in related
areas of Industry 4.0 and smart manufacturing.
About 250 Industrial delegates participated in
this seminar; leading panelists deliberated on
the current trends, Indian scenarios and the
opportunity areas in implementing Industry
4.0 enabled technologies with specific focus
to Indian Industries.

g3
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Observance of Swachhta Pakhwada in
CMTI from 16" to 31t August, 2018: CMTI
conducted Swachhta Pakhwada from 16" to
31st August, 2018. The following are the key
events organized under this program.

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

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

- A massive Cleanliness drive was carried
out in and around CMTI by CMTI
Employees.
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CMTI Employees participated actively in
the Speech, Essay Writing and Drawing
competitions in connection with Swachh
Bharat.

An Awareness program and Drawing
competitions for school children in
Government school in and around CMTI
was conducted and prizes were distributed
to the winners.

Awareness programme through Cycle
Campaign was conducted.

Drawing Competition for employees
Children was conducted.

Planting of Saplings.

Cleaning of Work place by Employees
- maintaining of work spots including
machines was done.

The Swachhta Pakhwada Concluded with
a function organized at CMTI, wherein
speaker Shri N S Ramakanth, Renowned
Swachhta Campaigner, spoke on the
occasion.

®) WU o
(a) Pledge taking

Al s WARIE: AgAcieng Afger waar =
afgereil & ORI, THHET 3R =1, IT6T 3RH

HAAT, ITb G & FUT AR D! A AThd

(@) IRHR Thel H HRIHAA
(b) Program in Government School

(1) arsfder AT
(c) Cycle Campaign

Women's Day Celebration: CMTI Women
Employees celebrated 'International Women's
Day' at CMTI on 8" March, 2019 to celebrate
unprecedented global movement for women's

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE

TUMKLR ROAD, BENGALURL - 560 022,
i "INTERNATIONAL WOMEN'S DAY CELEBRATION" o

ok
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rights, equality and justice, their limitless
imagination, their joyous dreams and their
boundless strength. The theme for the year's
IWD is “Balance for Better”. Dr. Sridevi Jade,
Chief Scientist, CSIR, Fourth Paradigm
Institute, was the Chief Guest of the Day.

Swachhta Hi Seva: Central Manufacturing

Technology institute (CMTI), Bengaluru
conducted Swachhta Hi Sevafrom 15
September to 02" October, 2018. A

cleanliness drive was organised by the CMTI
Employees for cleaning in and around CMTI
on 27" September, 2018.

i !11!51

Hrogdiang o ud w—cﬁ %nﬁ NP Wms‘ arfimm
Cleanliness drive-In & Around CMTI
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29 October -

UG « 35 2.

AWARENES;

v B 03 November 2018
‘ ICATE CORRUPTION . BUILD A NEW INpIA”

S WEEK"

Vigilance Awareness Week: The 'Vigilance
Awareness Week' was observed at CMTI
from 29" October to 3@ November 2018. As
part of the celebration, the Oath taking of the
pledge was administered by Satish Kumar
S, Director In-charge, to all the Employees.
Shri H S Annamalai K, Indian Police Service
(IPS), Deputy Commissioner of Police, South
Bengaluru, was the Chief Guest forthe function
organized on 5" November, 2018 to mark the
Vigilance Awareness Week. On this occasion
'Speech & Essay Writing Competition' was
organized and winners were felicitated by

TrwWIny|L

L i .I: i 2 - !
g A =t Ta T SMATS, MU AT BT FAIT B |
Chief Guest Shri H S Annamalai, IPS addressing the Gathering
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the Chief Guest. The Chief Guest, shared his
views on Vigilance matters in general and in
special reference to “Eradicate Corruption
— Build a New India” and spoke elaborately
regarding the different faces of corruption &
bribes and combating them.

Ayudha Pooja: Ayudha Puja was
celebrated with usual fervor, grandeur and
devotion at CMTI on 18" October, 2018.
Dr. Nagahanumaiah, Director, addressed
the Employees and their families and
acknowledged the CMTI's contribution
to various ongoing and future upcoming
projects of National importance. Prizes
were also distributed to the wards of the
Employees who had excelled in their
academics by the Director and Joint
Directors.

Kannada Rajyotsava: CMTI celebrated
the 337 Kannada Rajyotsava on 5"
December, 2018. Shri T R Anantharamu,
Retired Scientist, Scientific Convictive
was the Chief Guest. Dr. Nagahanumaiah,
Director, presided over the function. The
function was inaugurated by lighting the
lamp by the Chief Guest. The Chief Guest
addressed the gathering. As part of the
celebration various indoor and outdoor,
cultural competitions were conducted and
prizes were distributed by the Chief Guest
to the winning participants.
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3.2. Memorandum of Understanding (MoUs)

and agreements

New Industrial Tie-ups

L]

Rolls-Royce Indian Operation
L&T Engineering Services
Utthunga Technologies Pvt. Ltd. Bangalore

International Aerospace Manufacturing Pvt.
Ltd., Bangalore

Bharat Fritz Werner (BFW) Ltd. Bangalore
Hindustan Aeronautics Limited, Bangalore
AeronauticalDevelopment Agency, Bangalore
Bharat Heavy Electricals Limited., Bangalore

New Academic Tie-ups

Indian Institute of Technology, Tirupati
Indian Institute of Science, Bangalore
National Institute of Technology, Agartala
Siddaganga Institute of Technology, Tumkur
Vellore Institute of Technology

BMS College of Engineering, Bangalore

Madanapalle Institute of Technology and Science,
Madanapalle

3.3. Official Language Related Activities

Hindi Pakhwada was organized at CMTI
from 15t to 14" September 2018

The Hindi Pakhwada was organized at CMTI
from 01 to 14 September 2018 as part of
“Promoting Official Language — Hindi” in day
to day working in the Institute. As part of the
celebrations, “Hindi Diwas” was celebrated
on 14" September, 2018. Dr. Shyam
Kishor Pandey, Assistant General Manager
(Official Language) retired from Syndicate
Bank, Bengaluru was the Chief Guest and
Dr. Nagahanumaih, Director, CMTI Chaired the
function. The prizes were distributed by the chief
guest to the winners of various competitions
such as “HINDI TYPING THROUGH
GOOGLE INDIC” and HINDI TRANSLATION
COMPETITION and Hindi Solo Song.
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» Scientific Talk in Hindi with Kendriya
Vidyalaya Student 2019

CMTI conducted one day Scientific Talk in
Hindi for 1™ & 12 class Students of Kendriya
Vidyalaya, Hebbal Bangalore on 18.02.2019
at CMTI. This program was attended by 80
Students and 4 Teachers. In this scientific
talk, students were taught few basics related
to science. All Students and Teachers visited
CMTI lab facilities. Principle of Kendriya
Vidyalaya appreciated CMTI for organizing
such a programme for the benefit of school
students.

* Hindi Workshop

CMTI organized one Hindi Administrative
Terminology competition for all Central
Government offices at Bangalore level
in auspicious of Town Official Language
Implementation Committee (O-2)(TOLIC) at
Institute. as part of Joint Hindi Day. During
Joint Hindi Day at ISRO Headquarters during
November, 2018, CMTI distributed Cash
Prize to the Competition Winners of the
Administrative Terminology competition.

In addition, CMTI emphasize and promote usage
of Hindi in day to day official work, CMTI organized
special Hindi workshops during every quarter for
Staff in the institute. External faculties were invited
to conduct the Hindi workshops. During the Hindi
Workshop faculty gave solutions to CMTI staff
for Hindi related doubts in Office work. Faculty
encouraged the staff to do official work in Hindi in
the office.

41



42



ITHYT Dl B URET (BIhd,
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Profile of Research Centers
(Focus, Projects & Key Achievements)
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4.1 Centre for Machine Tools & Special Purpose Machines
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This center is primarily focused on design and
development of special purpose machines.
This center comprises the four working groups.
Product design and Evaluation Group (PDE)
focus on design engineering aspects of SPMs
and machine tools. Product Manufacturing &
Development (PMD) group manufacture the
designed components. Product Assembly and
Testing (PAT) group is responsible for assembly,
testing erection and maintenance of machines
at customer site. The fourth group is Materials
and Metallurgy (M&M) group primarily brings
in material selection, heat treatment and other
process engineering aspects. Centre for
Machine Tools & Special Purpose Equipments
(C-SPM) has undertaken the following Design
& Development projects during 1st April 2018 to
31st March 2019. (Projects Completed)

1. Design, Development and Manufacturing
of SPMs

1.1 High Speed Shuttle-less Rapier Loom
(450 RPM)

CMTI in association with Textile Machinery
Manufacturers’ Consortium (TMMC) and
Textile Machinery Manufacturers’ Association
(TMMA) had undertaken the development
of advanced technologies for high speed
shuttle-less looms under the DHI scheme
‘Scheme for enhancement of global
competitiveness of Indian Capital Goods
sector’ in April 2015.

Phase-l of the project involves design
and development of one number of High
Speed Shuttle-less Rapier Loom capable of
operating at 450 rpm speed.

The prototype loom is  successfully
developed and technology is transferred to
TMMC. The loom had undergone rigorous
testing (including weaving trials) with cotton
beam at CMTI and was demonstrated to
PRMC and TMMC members. The Phase-| of
the project is complete and its objectives are
realized.

Prototype loom has been installed &
commissioned at an industry in Surat for

44



Wd H UH [N H [N WA & foy
WSSy o i iR are] fvar Tar |
HUTH AR UIAIUEER 91T & A1 450 ARYITH
W gAS & oy A BT SF far w2 oA
q 450 ARYITH BI AU XS Tf I FATSTTh
yeee R gATg &I Ul HI g&eiE fhar 8
3R I I WeTT & forg TR 7|

1.2 aidPa e AR 458 &I

ST UvIGd 31gudl ol AT ox+ & forv 4.5
T &udT & dfichd wivex] ARR @ Udh
AT DI HAH §RT S 2016 H AT &+
JfaRer dg, IR = ey faam 77 o |

HH T 99 § MavI® HET BT AT HRAT
3R Sg—C—d9 ORI =T BT HH BRAT
2 | MaaR BT § HER & JqIdi bl A
T B AR g A, BaRel, AEAT SR
g fohar & ATeIE W O SR g
g # farar g1 fiRR fapes uuiles
fAsor & fog smavgs | avEe ReN
Jraenail BT A FAT © | I8 FuCh Bls
TOTTeH, 3T T Ul o T 31X ol &l YoTTed,
IS 3R T IS SUBRY & ¢ T
HAST Ol BT eMH BT DI G uar=
cacid

SRl & TR S 2018 H #MF BT ABerd
gdeh fqefe, TRlerr SR | f3ar T2y o | A

2019 ¥ 39 AR H WU 3R =re] fdhar |

1.3 U S99 0T I 1200 oiex (SemEuHaE—120
— Ugell #IH:

qaaR 2016 H HAH AP AN, SSRAT (BMUHaITE)
ERT 39 Yuiied A\l & A7 & forw afdad
sl AR (1200 ofieR) @& 9 AR @t
e fear Ty o

Ugell 7T PRIUKGS § A 2018 &I fAHRid,
wIYT 3R =T e Y e T o |

2. 91 X8 fasrn aRareH

2.1 O 59 8101 I 1200 iR (GhemEyaars §
120) — O T4 R q

industry trials. Loom has been fine tuned for
weaving at 450 rpm with cotton and polyester
yarn. Loom has demonstrated satisfactory
performance and weaves quality at its rated
speed of 450rpm and is ready for taking up
industry trials.

1.2 Vertical Planetary Mixer 4.5T — Il

ONE number of Vertical Planetary Mixer of
4.5 ton capacity for mixing solid propellant
ingredients was ordered by M/s. Satish
Dhawan Space Centre, SHAR in June 2016.

The objectives are to mix the required
quantity in fewer mix batches and to
minimize the batch-to-batch quality
variations. The Mixer efficiently mixes the
ingredients of the bowl into homogeneous
and consistent slurry through intense mixing,
shearing, kneading and pumping action of
the three Agitators with planetary motion.
The Mixer incorporates all necessary safety
features required for explosive propellant
mixing. It also facilitates incorporation of
Ingredient Feed system, Fire detection &
fighting system, Water circulation system for
Bowl and other accessories.

The machine was successfully developed,
tested and delivered in June 2018, as per
schedule. It was Installed and commissioned
at SHAR in March 2019.

1.3 Ghana Indhana Mishrana Yantra 1200

2.

litres (GIMY - 120) - 1stMachine

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 (OFI) in November
2016.

The first machine was developed, delivered,
installed and commissioned at OFI in May 2018.

Ongoing Developmental Projects

2.1 Ghana Indhana Mishrana Yantra 1200 litres

(GIMY — 120) - 2" and 3 Machine

Design, manufacture, supply, installation and
commissioning of THREE nos. of vertical
planetary mixers (1200 litres) for mixing
solid propellant ingredients were ordered by
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2.2

2.3

In these mixers, the overall time for realizing
the Agitator blades has been reduced by the
manufacturing team by implementation of
new machining strategies.

Also some of the outsourced items
have been processed in-house by the
manufacturing team to ensure better quality
and for faster realization. The same strategy
has been implemented for all the Vertical
Mixers.

The assembly of sub-systems, overall
integration & testing of 2nd machine is
completed in November 2018 and factory
acceptance test by customer is to be carried
out.

The manufacturing activity for 3rd machine
is also completed. The assembly and testing
activities of the third machine are under
progress.

Vertical Planetary Mixer VPM300

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 has been
delivered to VSSC in Novemebr 2019.

Vertical Planetary Mixer 4.5T - Il

ONE number of Vertical Planetary Mixer of
4.5 ton capacity for mixing solid propellant
ingredients was ordered by M/s. Satish
Dhawan Space Centre, SHAR in July 2018.

The purchase orders for most of the major
bought-out items & sub-contracted items
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are placed. The manufacturing of parts and
procurement of bought outs is in progress.

The machine will be developed, tested
and delivered by February 2020, as per
schedule.

Vertical Planetary Mixer 2.5T

ONE number of Vertical Planetary Mixer of
2.5 ton capacity for mixing solid propellant
ingredients was ordered by M/s. Satish
Dhawan Space Centre, SHAR in July 2018.

The purchase orders for most of the major
bought-out & sub-contracted items are
placed.

The machine will be developed, tested
and delivered by November 2019, as per
schedule.

Twin Screw Mixer Extruder

ONE number of Twin Screw Mixer Extruder
(TSME) for mixing and extruding of
composite propellant was ordered by M/s.
High Energy Materials Research Laboratory
in July 2018.

The Twin Screw Extrusion technology is first
of its kind being attempted by CMTI. CMTI
will first build a Laboratory model TSME
for carrying out frials with various screw
configurations and establish the process
parameters like temperature, pressure,
viscosity, homogeneity, etc. Once the screw
configuration and process parameters are
established, CMTI will develop production
version of TSME.

The design of laboratory model of Twin
Screw Mixer Extruder is completed.
and manufacturing is in progress. The
establishment of proof of concept,
development of production version and
delivery will be completed by July 2020, as
per schedule.

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

M/s. Satish Dhawan Space Centre, SHAR
has placed a supply order for Two numbers
of Vertical Planetary Mixer of 10 ton capacity
for mixing solid propellant ingredients in
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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. It also facilitates
incorporation of Integral Bowl Trolley
Assembly, Ingredient Feed system, Fire
detection & fighting system, Water circulation
system for Bowl and other accessories. The
machines are to be developed, tested and
delivered by February 2022, as per schedule.

Supply of Spare Shear Pin and Tension
Bars for Vertical Planetary Mixers of 2.5T
capacity

A Supply order was placed by M/s. Satish
Dhawan Space Centre, SHAR for Twelve
numbers of shear pins and tension bars for
Vertical Planetary Mixers of 2.5T capacity in
December 2018. The components have been
taken up for manufacturing. The components
will be tested and supplied by June 2019, as
per schedule.

Projects Under Pipeline

- Design & Development of Multi Spindle
Automat for M/s HMT Machine Tools Ltd.
(HMTMTL).

- Design, Manufacture, Supply, Installation &
Commissioning of Precision Flow Forming
Machine for M/s Bhabha Atomic Research
Centre (BARC).

Projects Proposed under Plan Programs of
line ministries

4.1 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.

48



42 g3 7 NNl & e Sopear o

AeHiens = SRIege FeeN @ fory waqef
qeeie faeRid &= iR uxleror, aradr 3iR
THTOTE A0 Ted & o ¥Ry SERT faum,
TSI SENT 3R ATdoie SeH, WRd
IR & Faid HATACemE § a7 A9
U & foy Ipedl &g i &
BT yg fear 2

5.mﬁﬁﬁwaﬁv_ﬁmv(¢r@€r)wa%

5.1

fafemtor ufRareTg

SR SfearRad fEoirsH iR faawrT uRarerai
@ 3T, ST fafeHior ok faer (Guae)),
IATE 3rAdel iR R (Que) &R ARl
IR a1 ¥ g 7 B3 SMdR® AR 1=

RIS 3 BT & S Frefaiad &
EASENICI
A9 e, "R T siffeda qarferd

Tnd e & | sl gifcad gehl ®
fFHTT & oIy ermgfes da-iial | o 3fegT
Rew aregT RS e weie (Fuadicivy)
& foorga @ik faerd & foruw Wuadlens or
U IMgfd e fear o

faffa 89 arer 9 B FEBaT A9 Hex B
Y Hefl | 7efF wllgs 2 A9 & Tloiv<
TR & I g fer U 9| SWRKRh ST
ASIhdl U dRd B fov g9 8 O
gehl @ AT @ forg drenfre faeRia
P TS oY | HeFdT geRI—2019 H Urenfird!
geeiE @ forv uelRia fdar T o

5.

4.2 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.

Manufacturing Projects undertaken by
Product Manufacturing and Development
(PMD) Group

Apart from the Design & Developments
projects mentioned above, Product
Manufacturing and Development (PMD),
Product Assembly and Testing (PAT) and
Material and Metallurgy groups have
undertaken several internal and external
projects which are mentioned below:.

5.1 USUPTM

M/s BARC, Mysore had placed a supply order
on CMTI for design and development of an
Ultra Stiff Ultra Precision Turning Machine
(USUPTM), equipped with state of the art
technologies for manufacturing of  non-
ferrous metallic components with optical
quality surface finish.

The accuracy of the parts to be manufactured
werein the order of nanometers. The machine
slideswere manufactured witha tolerance
level of 2um. The technology for machining
these high precision components was
developed to achieve the above accuracies.
The machine was showcased for technology
demonstration in IMTEX-2019.

Bearing Pads for USUPTM
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5.2 Aluminization of Adaptor sleeves

M/s. BHEL and M/s. L&T placed supply
orders for manufacturing of diffusion
aluminized threaded adaptor sleeves on
CMTI. The total order quantity to be supplied
was 250 for BHEL and 60 numbers for L&T.
These components play a critical role in
nuclear reactors. The adaptors were threaded
on both internal and external diameters and
demanded a concentricity of less than 10
Microns. Necessary Gauges, fixtures and
manufacturing methods were developed
to maintain the required accuracies on the
component. All the adaptors have been
supplied to the respective customers.

5.3 Reconditioning of Machine Slides for

M/s. Zenitron Ltd.

M/s. Zenitron Ltd. has placed a Supply Order
for reconditioning of machine slide for Critical
Inspection instrument. The challenge involved
was to maintain flatness and straightness
of less than 10 microns on a complex
profiled 250 mm long Aluminum slides. The
manufacturing team developed the necessary
fixtures for grinding of aluminum on surface
grinder and required tolerances were
achieved and supplied to the customer.

5.4 Regrinding of VDI test mandrels for

M/s. Spoorthi CNC Ltd.

CMTI had undertaken the regrinding of test
mandrels used for qualification of VDI turrets
for M/s. Spoorthi CNC Ltd. The mandrels
were of 50mm diameter and 200 mm length
and 2 micron cylindricitywas to be maintained
on these components. The manufacturing
team developed technology for regrinding
of the mandrels and achieving the required
accuracies. About 50 mandrels have been
reground and supplied to the customer.

5.5 Contra Rotating Propellers

M/s. BDL had placed Supply order for
manufacturing 15 sets of Contra Rotating
Propellers which 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.

The technological process of manufacturing
these propellers was developed by the
manufacturing team. The complex shape
of the propeller blades require 5 axis CNC
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machining. The manufacturing activity is

under progress.

Projects undertaken by Product Assembly
and Testing (PAT) Group

Re-qualification of BARC toolings at SBC
Visakhapatnam

CMTI supplied 6 toolings (STE-WM, STE-PF,
CX, PFX and TCM) to Ship Building Centre
(SBC) Visakhapatnam under purchase order
from BARC in 2004.

These toolings work with pressurized water
as hydraulic medium. With the lapse of time,
these toolings needed re-conditioning and re-
qualification. Under this activity, toolings were
dis-assembled, cleaned and re-assembled.
All hydraulic seals and pneumatic tubes
were replaced with new ones. Certain design
changes were incorporated and few individual
parts were replaced with new design to
improve operation, measurement, safety and
preservation aspects of these toolings.This
activity was carried out at SBC to impart
maintenance training to working group of
SBC.

6.2 Annual Maintenance Contract of Vertical

Mixers for SFC, Jagdalpur

CMTI had taken up annual maintenance
contract of vertical mixers supplied to SFC,
Jagadalpur for two years. The contract
coverschecking of all sub systems like
power pack, control systems & liquid seal
and run the mixer for 4 hours and check for
satisfactory working of the mixers. CMTI
Testing team has executed the above tasks
satisfactorily

6.3. Installation and commissioning of Pilot

Mixer(MY-16) at SFC, Jagdalpur

This mixer is the smallest capacity Vertical
Planetary Mixer (160 liters) developed by
CMTI and is meant for pilot mix trials. The
Installation and commissioning of the mixer at
SFC, Jagdalpur was successfully completed
in March 2019.
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7. Laboratory Services in Materials &

Metallurgy Group

The regular activities of the group comprises
of chemical and metallurgical laboratory
testing services to Industries and Academia.
Further, the group supports in-house
developmental activities in sponsored and
external funded projects.

The chemical laboratory provides the following
services namely;

- Chemical analysis of metals and alloys,

- Identification of metal coating and
measurement of metal coating thickness(*)

- Surface treatment

- Analysis of oil for viscosity, acid number,
moisture content etc.

- Corrosion testing of components using
salt spray chamber

- Calibration of Optical Emission
Spectrometer belonging to customer

The metallurgy laboratory provides the
following services;

Failure Analysis

Mechanical testing services

Metallographic Analysis

The work undertaken by the labs during the
year 2018-19 are as follows:

7.1 Support To Sponsored Projects

- Vibratory stress relieving services were
carried out for central & outer agitators of
mixing machines.
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Heat treatment of steel components were
also carried out at CMTI.

Arranging & follow up of surface treatment
such as blackening, Zinc- plating, electro-
less nickel plating etc.

Execution Quality Control
sponsored R & D projects such as
VM4.5T-lll, VPM-300, VM2.5T and SNW

activity for

Review of IS, ASTM, & ASME codes with
regard to manufacturing process and its
relevant quality aspects for preparation of
QAP documents.

Reviewed, checked and documented all
quality related documents as per QAPs
requirements.

Faculty for training courses: The material
and metallurgy lab staff served as faculty
members for some of the exclusive /
general training courses conducted by
CMTI both
locations.

In-house and at customer

7.2 R & D Projects

1.

AR&DB project - Fabrication of PM

Cu/MMCs for thermal management
applications in aerospace electronics
packaging

Development and implementation
feasibility studies on Electron beam weld
processing of ODS 9 Cr ferritic-martensitic

steels for energy applications

Anodization of SS304 for anti-bacterial
adhesion application.

53



we faffmior, AR 799 < w9 9e o (—ggadigH)

4.2 Centre for Smart Manufacturing, Precision Machine Tools and
Aggregates (C-SMPM)

gitires (fi—vauHdivn) g g 4 we fafmior
IR T 4.09 fafeAToT S, W &R 3regT
|Ee 7 o, RiveH QiR 79 <o & 9,
ST AT 3R 0T guie ATy, JMSIME3Ne 3R
FHM IfeTa & e ® afd 2|

1. e fafemior
duadlers 7 faffmtr & &9 & spoft 89

& A0 9 SN YRT 4.0 ©ICHH & T8
SIUT3MS §RT U WIE Sol-IRiT SHARICY TS
Jex (ST & wu #§ verfud fear a8
afd TN | ded YRy fafaior ST gy
fafmtor emell W @1 U= @1 Ufhar &
TR SR FHef fhar 1 9 |

Areadiang 98 SE MET (SIuEeTs) R
nfod gHel ST @ Arsd Toidl 21 39
AT & d8d, IR ST & foy 989 wu
A w1 AT 40 @ 85 H 4= w9 A
SENT IAfleR @ ®U § AUACIeTE & d8diT
I WEfel FHE/Sare faer fawmRid wx-
BT JT9ET B |

e dg ¥, 89 wrd fafaior <41 Us Sqeutic I
(TAUASIERN) B WIUAT IR 1 Bfed HR B ¢ |
g 93 M W fFEiane, tHraved sk el
BT TEANT B BT UH IP AR ¢ |

e fffmtor &R 14.0 denfrear TEemE

- o 9eNE @l e 9eiEl | uRdfdd & &
forg drenfifeat o1 faerT |

- Jdredarn, 7 IR FET Fear &1 iy
W R 7 Ted @ fory dienfiraT e |
fufsfoeg @ — @ |

Centre for Smart Manufacturing, Precision
Machine Tools and Aggregates (C-SMPM) is
focused primarily on development of technologies
for Smart Manufacturing and Industry 4.0 to
manufacturing industries, Smart and Ultra
precision machine tools, systems and aggregates
of machine tools, 1lloT& artificial Intelligence,
Advanced materials and  characterization
services.

1. Smart Manufacturing

CMTI being a pioneer in the field of
Manufacturing 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.

CMTI is one of the nodal agency of Samarth
Udyog established by the Department of
Heavy Industry (DHI). Under this scheme,
there is a provision for the Indian industry
to develop technology solutions/product
development in collaboration with CMTI as
industry partner mainly in the domain of Smart
Manufacturing/Industry 4.0.

In this Centre, we are focused on
Establishment of Smart Manufacturing
Demo & Development Cell (SMDDC). This
is an excellent opportunity for large scale
manufacturers, MSME and  Academic
Institutions to collaborate activities related to
smart manufacturing.

Smart Manufacturing & 14.0 Technology
Solutions

- Development of Technologies to Convert
Legacy Machine to Smart Machines

- Technology development for machine
tools related to enhancement of
productivity, machine and machining
accuracies. Predictive maintenance.
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- Smart Machines and Devices
- Machine to Machine connection protocols
- Technology solutions for industry partners

- Development of technologies for Cyber
Physical Machine Tools (CPMT)

- Manufacturing process
Artificial Intelligence

modeling and

Precision Machine Tools and Aggregates

CMTI being a premier institute in
manufacturing research and development is
working in the field of Precision Engineering
for over 25 years. This centre also focuses
on ultra precision machine tool developments
and aggregates (like spindle, slides, etc) of
machine tools for ingenious and indigenous
developments for the country. This centre has
developed multiple ingenious products.

The major activities of the Department are
listed out under multiple categories,

2.1 Plan Projects (R&D) — Completed

1. Design and Development of Ultra Precision
turning machine for Non-ferrous and
ferrous machining (Nanoshape T250).

Machine Development is completed
and displayed at IMTEX 2019 for
commercialization & technology Transfer
Activities.

2. Development of a Compact Portable
Scanning Tunneling Microscope.
The Development is completed

and displayed at IMTEX 2019 for
commercialization activities.

2.2 Plan Projects (R&D) — On-Going

1. Design & Development of Ultra Stiff
Ultra Precision Turning Machine with
Indigenous Aerostatic Spindle for non-
ferrous and Ferrous materials using Single
crystal Diamond and CBN Tools.

Project is under progress. Manufacturing
is under progress.

Micro
Projection

2. Development of Digital
mirror Device based
Microstereolithography System.
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Successfully developed and demonstrated
a compact micro fabrication system and its
ready for commercialization and licensing.
Planning for micro metal 3D components
using metal nano powders

3. Development of standalone Module for

Spindle Error Measurement and Analysis
Product Developed, displayed at IMTEX
2019 and ready for commercialisation and
for technology transfer.
Planning for Development of software
and hardware modules for separation
of artifact errors from spindle error
measurements and roundness error
measurements

4. Development of Prototype of Ultra
Precision Hydrostatic Rotary Table
Final Stages of Manufacturing is in

Progress.

2.3 Sponsored Projects -R & D

1.DSIR’s Study project on “Demand,
opportunities, Challenges for development
& deployment of Ultra Precision Machining
Technology in India.”
Market Study is under progress

2. Development of Small Air Bearing Rotary
Stage
Design of air bearing is in progress

2.4 Consultancy Services

1. Noise & Vibration Lab

Dynamic Balancing of CNC Long
Bed Lathe Motor Assembly, Noise
and Vibration Isolation Performance
Measurement of Scanning Tunnelling
Microscope  Enclosure, Noise and
Vibration Measurement of Solid Propellant
Mixing Machines, Noise and Vibration
Measurement and Certification of Load
Haul Dumper BLIlI SDL, Thermal Imaging
and Thermography Analysis of Shuttleless
Rapier Loom Textile Machine during
Prototype Development, Frequency
Response Measurement of Ultra Stiff
Ultra Precision Turning Machine during
Development of the Machine, Vibration
Isolation Performance measurement of
Pneumatic Vibration Isolators, Vibration
Measurement, Analysis and Mitigation of
CNC Lathe Main Motor, Measurement and
Estimation of Damping Values of Riveted
Steel Specimens, Ground Vibration
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Measurement for Installation of CMM,
Dynamic Balancing of Aerostatic Spindle.

2. Nano-characterization Lab

Consultation, sample preparation, analysis
and reporting to clients. Broad area
of analyses are as follows: elemental
compositional and failure analysis,
metal micro powder morphology and
contamination analysis, air cooler defects,
milled rice  morphology,  machined
component finishes, welding defects and
inclusions, biofiims and bacterial colony
in medical diagnosis tubes, surface
contamination, edible butter, salt and
sugar loaded edible grains, nanowire and
nanoparticle coatings, rail track debris,
composites, treated dental tooth, carbon
nanotubes (CNT) hydrogen embrittlement,

talc powder and asbestos, ceramic
powders and blocks, etc.
2.5 Machining & Nano - -characterization

Services
¢ Machining Services

- Abrasive Flow Finishing & Deburring
Machine (AFFM)

* Nano Characterization Services
- Atomic Force Microscope (AFM)
- Nano-Indenter
- Confocal microscope
- Optical profiler

- Field Emission Scanning Electron
Microscopy (FESEM) with EDS

- X-Ray Diffraction (XRD)

Product Display at Exhibitions

3.1 Indian Metal-cutting Machine Tool
Exhibition, IMTEX 2019
* Ingenious Developments like Ultra

Precision Diamond Turning Machine
(Nanoshape T250), Abrasive Flow
Finishing & Deburring Machine (AFFM),
Smart Legacy Machine, Spindle Error
Scope and Scanning Probe Microscope
were displayed at IMTEX 2019.
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3.2 4th International Conference on
Emerging Electronics, ICEE-IEEE

+ The Compact portable Scanning
Tunneling Microscope was displayed
in 4th ICEE-IEEE conference held at
Bangalore Nov-2018.

3.3 Indian Engineering Sourcing Show,
IESS-2019

* Smart Additive Manufacturing Machine,
developed by CMTI was displayed at
IESS-2019.

Equipment / facilities added
» Lion Precision Spindle Error Analyzer.

» Up gradation of Sound Intensity System.

. Students Guided

e T Narendra Reddy and Vithun S N
guided Eli Yash Raj Singh from Karunya
Institute of Technology and Sciences
for his M.Tech degree on Project titled
‘Investigation of Nano Scale Imaging
on Compact Scanning  Tunneling
Microscope”.

* Naveen K guided Franklin sahayaraj
from Karunya Institute of Technology and
Sciences for his M.Tech degree on Project
titted “Process Optimisation studies on
cylindrical component Finishing using
MAF process”.

*  Mrs. Sarmista Guided M.Tech
project student from Karunya Institute
of Technology & Sciences, Coimbatore.
Project title is "Study of metal thin films
deposited by magnetron sputtering and
CNTs grown by PECVD process using
scanning tunnelling microscope".

. Technical Training undergone by the dept.

officers

e Mr. Ishan Anand Singh, Mr. Kumar
Abhinav. and Mr. Manjunath M A
undergone the training on “Design of

Expeiments (DOE)” on 8-9 August 2018 at
CMTI, Bangalore.

* Mr. Ishan Anand Singh undergone the
“Training in Patent Search Techniques”
on 21-23 June 2018 at Jain University,
Bangalore.
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Sensor Technology Development Facility
(STDF)- DHI Plan Project

Device/Process/Technology Development:

Thin film based Temperature Sensor for
Industrial and Defence applications: Design
and analysis is completed.

Carrier wafer for RF switches using gold
electroplating and  photo-lithography is
fabricated successfully.

Polymer device Development using Nano
Imprint Lithography (NIL) process: Nano-
gratings, Micro-needle array and micro-lens
array , Micro fluidic channels

Electron beam welding (EBW) Process
Development :

- Bead formation

- Radial weld

- EBW of thin hollow tubes: 18G

hypodermic needle to SS tube of 0.8 mm
OD and 0.5 mm ID

Thermo-compression wafer bonding for

advanced micro-system packaging:

This project involves study of Cu-Cu thermo
compression wafer bonding process with
different pre-treatment methods, technology
development and optimization of process
parameters to suit the requirement of 3-D
Micro-system packaging.

Silver  wire for
Packaging.

bonding micro-system

Sub-merged dicing of released MEMS

structures.

Thermal based Micro flow sensor for drug
delivery application.

Development and characterization of EBW
of oxide dispersion strengthened ferrtic-
martensitic steels for nuclear cladding
application
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* Machine Health Management System

(MHMS): Implementation of MHMS in one of
the customer machine is in progress.

* Development of passivation process for

SS304for anti adhesion of bacteria in marine
application

Feasibility study conducted for

* Fusion wafer bonding of fused Silica

substrate by optimizing the pre treatment
methods and bonding parameters for micro-
fluidic application (M/S. Jiva Scientific,
Bangalore)

* Development of micro-pillars using Nano-

imprint Lithography (lISc, Bangalore)

2. Development of Optical Tool Setter for

USUPTM

+ Software development for optical tool setter
for USUPTM is completed.

* Tool setting accuracy of 3-4 ym is achieved.

3. Development of 3D scanning technologies

* Two R&D proposals on

* Development of Digital Fringe Projection
Scanner

* Development of Hand-Held Laser Scanner

Submitted to DST under the Advanced
Manufacturing Technology (AMT) program
have been approved with grant of - 50 Lakh
each.

* Development of software for 3D scanning
by fringe projection along with multi view
registration techniques by marker method,
robot arm and feature based registration is
completed.

* Inspection Module with features for filtering,
meshing, measurements, 3D comparison,
annotations, PDF reportingis completed.

* Proof-of-concept is established that an
accuracy of about 30um and resolution of
20 ym is achievable with uniform focusing
level of the projector. Further developments
will be taken up under the DST projects.
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IOT Enabled Metal Cutting Machine

IOT enabled high speed part quality check
system which can measure features at a
speed of 7200 per hour is developed and
exhibited at IMTEX 2019.

Software for measurement of diameters of
bore, distance between bores, engraved label
inspection, height measurement using laser is
implemented. The system can measure within
an accuracy of 50 ym.

Sensors integration to the legacy metal
cutting machine, data acquisition,
development of fault diagnosis module

and scaling of sensors output using RM46
controller.

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

Hardware Development

A Micro-Controller based control system with
the following modules.

- Power Supply Module
- High Performance Controller module

- Digital Input Module (2 Modules * 32
Inputs) : 64 Inputs

- Digital Output Module : 32 Outputs
- Analog Input / Output Module

- Stepper Motor Control Module (already
installed in Present Loom Machine)

Software Development
- Tension Control Algorithm
- Algorithm / Methodology which will help in

avoiding / minimising Starting marks in the
fabrication.
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6.

10.

Development of PM Cu/SiC MMCs for
electronics packaging applications

- The research proposal submitted to

AR&DB approved for funding.
Industry Interaction

* Machine Health Management System
(MHMS): Implementation of MHMS in one
of the customer machine is in progress.

* Order received from M/s Lakshmi Machine
Works, Coimbatore for development of
‘Fluted Roller Inspection system for chipout
— before plating stage’.

* Proposal submitted to Rail Wheel Factory
for Wheel and axle measurement system

Internship

* Two month internship for B.E student on
“Implementation of Al in machine vision
applications and model for character
recognition of components”.

Student Projects Offered

1. M. Tech project titled “Cu-Cu Thermo-
compression Wafer Bonding for Advanced
Micro System Packaging”.

2. M.Tech  project titled “Experimental
research on silver alloy wire bonding as
an alternative for bare copper and gold
material in conventional wire bonding”

3. M.Tech project titled “Power electronics

packaging  Material for  aerospace
application”.
4. B.E. project titled “Micro-System

Integration for Drug delivery Application”
Facility Up-gradation

1. Deep Reactive lon Etching (DRIE) system
for deep Silicon etching mainly used for
advanced packaging

2. Spin coater for wuniform coating of
Polymers and photo-resist
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12

13.

3. Wet chemical bench

4. Thermal cycling Chamber for MEMS

device testing
5. UV curing System
6. Clewin software for mask design

7. Upgradation of the existing Geomagic
software to Geomagic Control X which has
improved features for inspection like

* Reporting of the deviation location.
* Improved resolution.

* Regeneration of geometries in case of
replacement of measured data.

* Improvement in performance of 3D
compare and point cloud handling
features.

* Additional properties to annotate like
area and volume.

Training Undergone

1. Two scientists were deputed for training
on operation and maintenance of E-beam
evaporation system at Kenosistec, Italy
during November 2018.

2. Eight scientists were deputed for a two day
training program on ‘Design of Experiments’
held at CMTI during August 2018.

Services Offered
22 No’s of services offered to 13 Industries.
Guest Lectures delivered

* “Nanometric surface finishing of
biomedical and strategic components” at
ICAN-2018, University of Madras.

* “Oxides- The significant game changer
in Materials Science” at Vivekananda
college of Arts and Science for Women,
Tiruchengode.

* “Mechanical Integrated Systems” at SIT,
Tumkur.
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This Center comprises four specialized groups
engaged in R&D as well in providing laboratory
services to industries in the field of Micro Nano
Fabrication, Precision Metrology. Thin film
coating and laser based nano-machining and
processing.

1. Micro Nano Fabrication Services

The Machine shop houses various precision
machines ranging from micro machining
centre, hard turning machine and non
conventional machines like wire EDM and
Integrated multi process micro machining
tool. Also it houses laser micro machining
systems (Femtosecond Laser & Excimer
Laser).

During the current period April 2018 to March
2019, various investigative and problem
solving support services provided to industry
in the field of Micro/ Nano Fabrication.

1.1 Laser Micromachining Systems
Established the technology for the
development of metrology artefacts like

calibration mask for microscopy calibration,
depth master, glass gratings for micro
analyser and establishment of process
parameters for etching gold coating from
watch dials,marking on the diamonds and
microfluidic device fabrication.

* Development of calibration mask

A low-reflectivity chrome coating of 100
nm thick was vacuum sputtered on soda
lime glass of 1.5 mm thick using physical
vapor deposition(PVD) system. Then
using KrF- 248 nm laser, the features
from 10 ym to 1.5 mm were etched out
in the mask without affecting the base
substrate.

* Development of depth master

CMTI has taken an initiative for the
indigenous development of metrology
artefacts for the Indian industries. We
have developed a depth master of width
150 ym and depth of 10 ym in glass

64



ATSH TATAROR @ forg Tame ArfeTr

BHECIIBS AoR HISHID BT YoMl &I ST
PR D AR (AT BV TR AR TR IR
PIOT AT 0°, 1°, 3°AR 5°FATC Y [UA®
FfETH 02 x 2 il &1 A 2|

a4 S T 9 99 BT BT SR

3 erged dUHl, AR & fov 9 sd
TN A AIF BT BT B g & U g
TNHT BT 72 | bl TS AT B BIFST B

qrers 0.3 ATshIT oY |

STgHs AIfbT

Y P YW AW FEfa # W Ud B e
BrEIA®S ook ATsh! HNHT Yormell &1 SuIT
IR EN B fafzd o1 & foIv Awadyde gH

gfohar RMfUd @1 T | ER &7 MR 1.2 7 8
STeT 3= 3mam™ 50 x 100 ATgHhIA B |

ASHITGsISD sy

TS Asdivdsissd fSarsd &1 o o #
fear T 9 1 SYANT BHHSHBS oo’
HISHIBIST UoMell & 1 fhar o« g,
fTTH— 10 ATSHIA 3R 5 HAISHIT Bl TS &

12T 25 X 10 HISHIVE BId & |

1.2 i TaW U ST O 93 &1 ST

o Hrenfire e & fou faf= geal «w®
ST fBar 4T |

ANl &1 faera AT e fifdT Weiex
gred & " @ fau fear mar @ R
AT SR e crelR| 2 10 <10 pm <t
A offaflo SUdRYT & fov S9AT oy
S ¥ | SENETa—SRRSIE B ANifT Yerer
ged ® Ui (5) de fay MU

7T AP ATSHT Soldels W S8 & foU
Wenfife faafd @1 13, dhld Lddd I
A 99 5— 10 HIZHIA DI AHT H SMAH AR
Rerfq daell creRE @& 1T S @ Sl g,
ST BIFraR TR VAR H IuaiT foam
ST 2 | SENE ARSI Bl sdEe W
@ 3T (2) AT @ myft @Y TE |

U 316 | 9491 feu fSur uAvdl vHAUH @
Aght s @ weffT @ far denfiren
i @1 78 3R g9 B Iyl srLImgUR
TS BT DY TE |

1.2

using Femtosecond laser micromachining
system.

» Glass gratings for micro analyser

By using Femtosecond laser microma
chining system four angular gratings were
created on glass at four different angles
namely 0°, 1°, 3° and 5°. Each grating is
having a dimension of 0.2 x 2 mm.

+ Etching of gold coating from watch
dial glass

Trial machining was carried out to remove
the gold coating from the watch dial glass
for M/s. Titan Company, Bangalore. The
thickness of the gold coating removed
was 0.3 um.

* Diamond Marking

Successfully established a process for
marking diamonds using femtosecond
laser micromachining system for one of
the country’s leading Jewelry maker. The
size of the diamond is 1.2 mm where as
the marking dimension is 50x100 ym.

¢ Microfluidic device

A microfluidic device was fabricated
in glass using femtosecond laser
micromachining system having an array
of 25x10 of micro holes with @ 10 um and
depth of 5 ym.

Various components were taken up for
technology development using high
precision machines as mentioned below.

Technology developed for Machining
of Breathing Regulator parts having
dimensional and positional tolerances
<10 ym which are used for aircraft oxygen
equipment. Supplied five (5) sets of
Breathing Regulator parts to DEBEL-DRDO.

Technology developed for Machining
of Micro electrode array die having
dimensional and positional tolerances in
the range of 5- 10 ym made of Stavax
steel which are used in Cochlear implant
applications.  Supplied two (2) sets of
Electrode arrays to DEBEL-DRDO.

Technology developed for Machining of Micro
Needles having tip dia 0.050 mm made of
SS316 and supplied to IISC Bengaluru.
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- Technology has been established
for manufacture of Rack Rail having
dimensional and positional tolerances in
the order of 10 — 20 yum made of stainless
steel and supplied 135 Nos to HAL engine
Division

- 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 ym and their surface quality in
the order of 0.4um. 12 sets of Feed Rollers
supplied bearing and automotive industries.

- Technology developed for Fabrication of
Surface texture pad having feature size
of 400 X 400 ym to a depth of 20 ym of
tolerances + 2 made of for CSIR Durgapur.

- Technological process developed for Micro
machining of Super Precision Copper Alloy
Cups to achieve high dimensional in the
range of +1 um, geometrical accuracy and
high surface finish of Ra <50nm and supplied
1600 Nos to BARC Mumbai.

- 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 594
Nos to BARC Mysore.

- Technology has been established for
manufacture of Fuel Ductor having
dimensional and positional tolerances in
the order of 10 — 20 ym made of stainless
steel and supplied 36 Nos to HAL Engine
Division.

. Precision Metrology Services

CMTI renders services in calibration of
masters in the area of length, angle, form,
surface finish and gears having majority
traceability to international standards with
measurement capabilities, which are best
among any other laboratories in India.
Metrology Laboratory is catering to the needs
of the industry in calibration and precision
measurements. The laboratory handled
820 calibration assignments and 72
inspection assignments during the current
period. Major portions of assignments were
carried out in the area of calibration and
inspection of precision components.
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2.2

Major calibration services provided to
18 Government Organizations, 27 Public
Sectors and 342 Private Organizations
during this period.

The major services such as:-
- Slip Gauges - 37sets.
- Long Slip Gauges - 107 Nos.
- Length Bars - 03 Nos.
- Angle Gauge blocks - 137 Nos.
- Onsite Calibration of
CMM - 01 assignment
Slip Gauge Comparator- 01 assignment

Vision  Measuring 01

assignment

System -

Surface Plate, Granite — 01 assignment

Universal Length Measuring Machine -
03 assignments

Gear Testing Machine - 01 assignment
Profile Projector - 01 assignment

In addition of the above calibration work,

incoming inspection, vendor component
inspection, bought out items inspection
for internal projects and support for

measurement for critical parameters for
precision machined components for outside
customers were also carried out during
current period.Also, Laboratory supports the
ultra precision measurements for Student
projects and R&D work of the Scientists in
the Institute.

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

Metrology laboratory provides the
Inspection  services to the Internal
Projects as part of Quality assurance
plan. Laboratory supports in inspection/
measurements of critical parameters for the
in-house machined parts, subcontracted
parts and bought outs.

Inspection services provided to the outside
customers in the measurement of critical
parameters for precision parts.
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Some of the External Inspection

Assignments are as listed below:

Measurement of Implantable contact Lens
M/s. Export nano vision, Tamilnadu.

Measurement of Main Spindle for geometrical
parameters for M/s. BFW, Bengaluru.

Measurement of Bearing pin for
Dimensions & geometrical parameters for
M/s. OerlikonBalzers Coating India Pvt.
Ltd., Bengaluru.

Measurement of Test Piece for Dimensions
& geometrical parameters for M/s. Ace
Designers Ltd., Bengaluru.

Measurement of Ceramic Plates for M/s.
Bangalore Ceramics. Bengaluru.

Measurement of Radiating & Pickup
Plates for Dimensions, centre distance &
concentricity for M/s Kumaran Industries,
Bengaluru.

Measurement of Geometrical Parameters
of Cylinder Block & Taper Rollers for M/s
Nagel Special Machineries Pvt. Ltd.,,
Bengaluru.

Measurement of Sensor Block for
Dimensional and Geometrical Parameters
for M/s Indian Institute of Astro Physics,
Bengaluru.

Measurement of Geometrical Parameters
of Tool Holders for M/s Spoorthi
Engineering, Bangalore

Measurement of Geometrical Parameters
of Spool and Body for M/s Hycom
Engineering, Bangalore.

Measurement of CPSTV Pump parts for
Dimensions & geometrical parameters for
M/s. Dynamatic Technology Ltd., Bengaluru

Measurement of Bearing parts for
Dimensions & geometrical parameters for
M/s. NPR auto patsmanf. Ind. Ltd., Malur.

Measurement of Gama Housing for
Geometrical Parameters of Spool and
Body for M/s Heidelberg Prominent Fluid
Controls. Bangalore
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3.1

3.2

Surface Engineering

Surface engineering activities expanded with
the addition of new R&D projects. Group
has taken up various research works like
Low Temperature CNT Growth, Sputtering
of Titanium Nitride, DLC for industrial
applications, Development of microheaters,
MEMS mask etc.

Funded R&D Projects Surface

Engineering

in

- For further improvement in transmission
and MIL standard proving of AR coating
technology, a Project Proposal entitled
‘Development of DLC Anti Reflective
Coating for Infra Red Windows” was
submitted to DST. DST has awarded a
grant of about 39.6 lakh rupees.

In- house R&D activities

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 and Silicon 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.

Project Status

Transmission was measured to be 96% at
3.8 yum and 98% at 2.4 um using FTIR

Peak hardness was measured to be 32.7
GPa using Nano Indentor

sp®hybridisation was estimated to be 52%

Contact angle measurement has shown to
be 91°.

DLC developed at CMTI shows
polycrystalline behaviour with amorphous
content.
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Carbon Nano tubes

CNTs were developed on various substrates
like Anodized Titanium, Titanium and
Anodized aluminium and delivered to ISRO.
The project funded by ISRO on feasibility
studies on synthesis and characterisation
of carbon coatings on various aerospace
substrates using PECVD was completed
and the report was submitted to ISRO. The
project was granted under the Respond
programme.

Physical Vapour Deposition

4.2.

The sputter system at CMTI has been
used to for several metal and conductive
coating applications. Experiments on novel
multifunction thin film composites based
on encapsulation of CNTs were deposited
using PVD. Materials like TiN and SiO, were
deposited on CNTs that were synthesised
using PECVD.

Other Activities
Student Project Guidance

The following students were completed their
MTech Project works in the department.

Development of CNT Ceramic
Nanocomposite, Miss. Gecil Evangeline T,
Karunya University

Investigation On The Effect of Excimer
Laser Parameters On Different Materials
Topology For Micromachining Applications,
E. Pradeep Kumar Reddy, Karunya
University

High Speed 5 Axis Machining of Titanium
Alloy Using a Micro Textured Ball Nose
End Mill, I.Augastin Santhiyagu, Karunya
University

Visit abroad

Mrs. Khushboo, Scientist B visited M/s.
Taylor Hobson Ltd., UK for customer
acceptance test of " Form Talysurf
PGl Series 1500S" from 29.07.2018 to
05.08.2018.

Mr. K Niranjan Reddy, Scientist E visited
M/s. Taylor Hobson Ltd., UK for customer
acceptance test of "Talyrond 585 H" from
16.09.2018 to 23.09.2018.
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4.3. Equipment facilities added

* Procured Surface Roughness and
Contour Tester to calibrate the roughness
and contour masters under MOPML
project.

* Procured High Precision Roundness
Tester to calibrate the Form masters
under MOPML project.

* Procured High Precision Autocollimator
to calibrate the Angle parameters under
MOPML project.

* Procured Slip Gauge, Grade 'K' as an
reference master under MOPML project.

 Procured General Instruments under

MOPML Project.

UPMC-850
Machine under

Coordinate
MOPML

* Upgraded
Measuring
Project.

4.4. MOUs / Collaborations

DHI has sanctioned a Project in November
2017 for Modernization of Precision Metrology
Laboratory of CMTI (MOPML) under the
component of Common Engineering Facility
Centre (CEFC), under the scheme on
Enhancement of Competitiveness in the
Indian Capital Goods Sector. The total Project
cost is of Rs. 9.18 Crore, which is jointly
funded by the Department of Heavy Industry
(DHI) (40% of Project Cost), and Government
of Karnataka (GoK) (50% of Project Cost)
and CMTI through Industry/ Equipment
Manufacturer contributions (10% of Project
Cost). Rs. 3.672 Cr has been received from
DHI, GOI (1%t year fund of Rs. 1.971 Cr in Mar
2018, 2" year fund of 1.701 Cr in Feb 2019).
1st year fund of Rs. 2.0 Cr from Government
of Karnataka in Jun 2018 and awaiting 2
year fund release from GOK.
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4.5 Centre for Additive and Special Manufacturing Processes
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This center comprises two research groups:
Additive Manufacturing group and Aerospace
Systems Laboratory.

Additive Manufacturing group focuses on
metal based additive manufacturing, process
development, prototype manufacturing and
indigenous design and development of additive
manufacturing machines.

Aerospace Systems laboratory focuses on design
and development of test rigs, LRUs, testing
and certification of aerospace components and
subsystems, indigenization, laboratory services,
establishing manufacturing process technology
for special products.

Additive Manufacturing Group

1. Development of Technology for Air Sensor
through DMD process

Development of Hybrid Material Air Sensor
through Direct Metal Deposition (DMD)
process is being carried out for a Multi-
National Company. Air sensor is an important
component in aircrafts. The challenge
involved in the project is the joining of nickel
alloy with a non-metallic material through
DMD process. The multi-material components
harness the advantages of different materials
in a single component.In the first phase of
project, the feasibility studies on deposition
of nickel alloy on non-metallic substrate were
carried out through different methodologies
to arrive at proper strategy. Further, the
optimization of process parameters for
deposition of nickel alloy on the non-metallic
substrate was carried out by characterizing
the depositions for microstructure, porosity
and micro hardness. The nozzle accessibility
studies for building the geometry of the Air
Sensor was also carried out. The final part
was built using optimized process parameters
with sound deposition quality and interfacial
bonding without cracks and porosity.
This technology development can help in
manufacturing of multi-material Air Sensors
for Aerospace applications using Additive
Manufacturing process.
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2. Development of

loT-enabled 3D printer
module

As part of the Industry 4.0 initiative,
indigenous development of loT-enabled 3D
printer module has been carried out and
interfaced with 3D printer, which enables to
control and monitor the performance of 3D
printer using cloud-based control interface
and dashboard. Fig. shows the photograph of
loT-enabled 3D printer. The developed control
dash board can be accessed from anywhere
in the world by an internet connected device.
By using the predefined login credentials,
the users can print through the cloud and the
process can be continuously monitored using
the process monitoring window. The user can
also set control parameters for desired print
files, materials and temperature from cloud
and can be monitored remotely.

T '|

RN II'II

JTSIME—eH 381 iR
loT-enabled 3D printer

P fSorred fhu U Ferrss SmelRd SvErs &1
IUIRT IR, [l 4T sevie ¥ IS fSargq @l
Aee 9 vfefeq o= & fe=felRad
Hogsl BT gfar § el A A difer fhar o
ehdT 2 |

o URJY BT IUHH

o gleds &1 dgE

o g} BT dIIHH

dashboard,
additive manufacturing machine can be monitored
from anywhere in the world with the help of any
internet connected device.

using custom designed cloud based

the following parameters of the

*  Ambient temperature
* Hot bed temperature

»  Extruder temperature
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*  Motor temperatures
*  Humidity
* Filament status

Single track deposition of Inconel-625
on Inconel-625 substrate by Direct Metal
Deposition (DMD) Process

“Single track deposition of Inconel-625
on Inconel-625 substrate by Direct Metal
Deposition (DMD) Process” was carried
out for M/s IIT Kanpur. Around 40 single
tracks of Inconel-625 were deposited on
Inconel-625 substrate by DMD process as
shown in Fig. using different laser power,
scan speed and powder feed rate. During
the deposition, the melt-pool studies were
carried out by measuring temperature at
the melt-pool using non-contact infrared
thermometer. The experiments were carried
out to study the microstructure and melt pool
characteristics of single track depositions as
part of performing benchmark experiments
to validate the computational fluid dynamics
(CFD) model for laser metal deposition
process.

Direct Metal Laser Sintering of Bronze
Nickel Specimens

Direct Metal Laser Sintering of Bronze Nickel
Specimens was carried out for M/s Atria
Institute of Technology, Bangalore. Fig.shows
the Bronze Nickel specimens fabricated
through DMLS process. The specimens were
laser-sintered through DMLS process for
microstructure and tribological studies.

SITHTATH & W § AR fou @i Mea T

Bronze Nickel specimens fabricated through DMLS process

IRNGE Wed fNRrM @uad) wfkar grr
FIPM—625 BT SHIT

HAH ACRAT SIS 3 cararoll, STaR
SITHS] Uk & ATIH W SADITA—625 & STHIT

Deposition of Inconel-625 by Direct Metal
Deposition (DMD) Process

Studies on deposition of Inconel-625 through
DMD process were carried out for M/s. Atria
Institute of Technology, Bangalore. Single
tracks were deposited as shown in Fig.
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4 with varying parameters for optimizing
process parameters. This project was aimed
for refurbishment of Turbine blades for
aerospace applications.

Fabrication of Test part through DMD
process

Fabrication of test part was carried out using
H13 steel through DMD process for M/s.
Indian Institute of Information Technology,
Design and  Manufacturing  (IlITDM),
Kancheepuram. The 3D printed part which
consists of different features which were
built in different orientations to eliminate the
need for supports. The project was aimed
at studying the influence of build orientation
on the properties of the 3D printed part. This
will eventually help in developing software
for pre-processing CAD models like tool path
planning, slicing and build orientation for
Additive Manufacturing of parts especially
involving multiple build orientations.

Fabrication of H13 steel test specimen
through DMD process

Fabrication of H13 steel test specimen
through DMD process was carried out for
M/s VIT, Vellore. The H13 steel specimen
built through DMD process for study of
microstructure, surface finish, hardness and
density.

Remanufacturing of Spool through DMD
process

Spool of Load Exciter was remanufactured
through DMD process for CMTI. The spool
which oscillates in the load exciter had higher
clearance in the assembled condition which
caused leakage of oil during its operation.
Therefore, remanufacturing of the spool was
carried out by deposition of H13 steel through
DMD process to increase the outer diameter
to reduce the clearance and successfully
recovered the spool saving material, energy
and time. Fig. shows the photograph of the
spool after deposition by DMD process.

WA BT SUAS! S ARFH G iy

Spool remanufacturing through DMD process
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Profile deposition for fluidic channels on
Steel through DMD process

A profile of fluidic channels was deposited
on steel substrate by DMD process for
CMTI. This deposition will be used for
fabricating mold for Nanoimprint lithography

applications.

rospace Laboratory

1. Assembly / Testing of airworthy products

1.1

1.2

Qualification testing of Leading edge slat
actuator, ADA, Bangalore

* IB and MB LESA Endurance test rigs were
cleared by DGAQA prior to the start of
endurance testing.

+  Completed 100% of endurance testing of
LES MB & IB actuator as part of LQT and
Full QT. It consist of simulation of 1000
Single Loop System (SLS), 50,00,000
endurance cycles at different hydraulic
fluid temperature, 30% of SLS @ 40°C,
60% of SLS @90 °C and 10% of SLS
@135 °C).

+ Completed design limit load test and high
temperature storage test.

* Pressure impulse test was carried out
on the modified manifold for 2,00,000
pressure line impulse cycles at extended
and retract condition and 1,00,000 return
line pressure impulse cycles.

 Completed Limited qualification of LES
Actuators.

Qualification Testing of Air-brake Actuator
Servo Valve, RCI, Hyderabad

High temperature storage was carried out
by soaking the servo valve at 135°C for
72 hrs and performance test with inlet oil
temperature at 135°C.

Low temperature storage was carried out
by soaking the servo valve at -54°C for 3
hrs and performance test was carried out
with inlet oil temperature at -20°C and
ambient at -40°C.

Endurance test setup was made with
different temperature layering and current
input to the servo valve and completed
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50,00,000 cycles of endurance test on

Servo valve at different temperature
layering.
1.3. RTT (Repeat Type Test) on ADA

developed LRUs, HAL, Lucknow

Impulse test was carried out on hydraulic
system filters, high pressure filter

FIL-07-0001 and low pressure filter FIL-
09-000, manufactured at HAL-ADL as part
of TOT from ADA.

As part of Repeat Type Test (RTT) on
fuel system LRUs and ECS LRUs Test
setup were made for endurance test,
pressure impulse test and acceptance test
on various elements like hot air NRV dia
25mm, condensate drain valve, defueling
valve, fuel drain valve, inward outward
relief valve 86 kpa, two position flap valve,
self sealing coupling (pylon half), self
sealing coupling (drop tank half), ground
charging coupling etc.

Impulse cycling test and Endurance
cycling test on ADA developed hydraulic
system LRUs shuttle valve, quick
disconnect coupling (QDC) nipple, socket
& cap assemblies, hydraulic release valve,
non return valve were carried out as part
of ToT.

1.4 Qualification testing of NRV dia 25 mm

and QDC dia 10mm for ADA, Bangalore

Upgraded the pressure impulse test rig to
cater the Pressure impulse test on NRV
with hydraulic oil at -40 °C, 110 °C and
135 °C.

As part of QT on NRV, various tests like
acceptance test, burst pressure test,
pressure cycling test, low temperature
storage test, high temperature storage test
and thermal shock test were carried out.

As part of QT on QDC, Various tests like
acceptance test, repeat assy. test, manual
operation test, pressure cycling test, burst
pressure test, low temperature test, high
temperature test and thermal shock test
were carried out.

Test setup created for pressure cycling
of QDC with air media up to maximum
pressure 0-15 bar at 0.5 Hz.
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1.5 Special Services

Thermal  shock, high  temperature
performance test and low temperature
performance test were carried out on Flow
divider and combiner valve (FDCV) as
part of its qualification testing.

Up-graded the control system of hydraulic
pump test rigs TR-2, TR-3, TR-4 & TR-6
with new hardware and latest lab windows
software.

Assembly and acceptance testing of
hydraulic system filters, 148/198 nos.
completed. CTTC, Bhubaneswar.-
remaining assy. is in progress

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

1.6 Pl check on LCA hydraulic elements

1.7 Testing of

Pre Installation check on Engine driven
pump and Main pump were carried out for
45n0s.

Pre Installation check on Hyd. Filter
element & Assy. were carried out for 4 Nos.

industrial Hydraulic Item.

(Completed)

Study of diesel filtration system in BEML
engine.

The filtration system of BEML diesel
engines were analyzed by the particle
count data taken from the fuel system
and filtration efficiency of the current
filters (Two MAHLE and FLEETGUARD).
A detailed Investigation report was made
and submitted to BEML and explained
the consequent effects on the engines by
analyzing different tests & test conditions.

Up-gradation of Multi-pass filter test rig to
ISO 16889 for EPE, Hyderabad

Introduced online beta ratio meter to the
existing multipass filter test rig at EPE,
and up graded the multipass filter test rig
to the multipass latest filter test standard
ISO 168809.

Onsite oil contamination analysis for
proving the filtration unit developed by
M/s Alfa laval India pvt Ltd, Pune.
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- 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 test 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.

- Test setup and Endurance testing of gear
pumps, 3nos at a time for Mivin Engg
Technologies Pvt Ltd, Bangalore.

- Design of test fixtures to hold the
hydraulic fitting (Which does not have any
thread to hold) and 9nos of each fitting at
a time and testing for its 1 million pressure
impulse fatigue cycles, Maini precision
engineering, Bangalore.

- Pressure drop test and burst pressure
testing of Direction control valves,
Dynamatic Technologies Ltd, Bangalore.

- Filtration efficiency test and dirt holding
capacity test on Spin-on filters was taken
up and completed for Summits hygronics,
BEML Mysore, Pune polymers, Shell n
Tube filters, Indian Navy, Bajaj Auto Ltd,
EPE process filters, Filtration system
solutions, KLN Engineering products Itd,
Lube oil filtration limited, Lucas —TVS Ltd,
Parker Hannifin, UFI filters. Total number
of filters tested: 101 nos.

1.8 Routine laboratory Services

The laboratory provided the following routine
services.

» Testing of hydraulic elements

* Measurement of oil contamination level
+ Component cleanliness level checking
+ Calibration of Pressure gauges

*  Supply of calibration fluid

* Hydrostatic pressure testing

2. Other Developmental Activities

2.1 Development of Airworthy Axial piston

pump 30 Ipm.

This involves following activities
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Adapter sleeve

2.2

e Study on pump& design co-ordination
with Jadavpur university and ADA -
completed

* Finish machining and inspection of
critical component- in progress.

* Design and manufacture of test fixtures
(vibration, Acceleration, Rain, humidity
etc) — in progress

* Qualification testing of axial piston pump.
- Environmental test
- Endurance test

Diffusion aluminization on Adapter sleeve
(Qty- 250 no's) for BHEL, Trichy

CMTI has received an order from BHEL,
Trichy for the Manufacture and Diffusion
aluminization of adapter sleeves. This was
till now imported from Russia. CMTI is
indigenized this technology to support the
Indian Nuclear sectors.

Adapter sleeve is a high strength steel
material threaded part which is assembled

along with stud in nuclear reactor
application. These adapter sleeves are
being used in radioactive environment

and will be subjected to constant load at
elevated temperature in humid environment
for several years. Adapter sleeves with
threaded parts once assembled needs
to be disassembled after 5-10 years for
a preventive maintenance. During this
time, there is a possibility of occurrence of
corrosion in the contact area of the mating
components. In order to avoid the formation
of corrosion, diffusion aluminization on to the
threads is necessary.
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Aluminizing is protective coating process where
aluminiumvapour deposits on the surface of the
base metal through the process of diffusion to
form aluminide alloy at high temperature.

The pack cementation aluminizing process is
used to improve the performance of adapter
sleeves in  high temperature  corrosion
environments and also to reduce the
disassembling time with less effort.

Pack cementation aluminization is a type of
diffusion coating which are deposited either
by heating the components in contact with the
powder coating material in an inert atmosphere
or by heating them in an atmosphere of a volatile
compound of the coating material. The chemical
composition of aluminizing mixture contains a
mixture of Ferro-aluminum (89%), Aluminum
oxide (10%) and Ammonium iodide (1%).

Aluminizing will be done in welded hermetically
sealed container made from SS310 grade of
steel. The packing of adapter sleeves in the
container will be done in the vertical manner
in order to avoid radial deformation with above
powder mixture and will be subjected to various
heat treatment cycles. Coating thickness of 60-
150 micron is achieved.

afddha, HIST P AICE 110 ATSHH,
Coating thickness of 110 micron

23 AR, g9 @ U TH20 AT BTN
RRGE Tegfrer

ATACISTE B TR, a8 A ed U A
& HYhFaT, fSRSH Tgfme o1 amgfd &1
JifeSR e B I8 o/ dd SMATd fdhar Irem
ofT | HIUHEIRATS 7 RUHIIdh RO SaeIhdT Bl
IJHAT BT B U 39 db-ld bl W g1
fear ® 1

, IS Wi W (e Telth) BT TP PIfeH

Aluminisation coating of threaded steel part (root
flank)

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

CMTI has received an order from BARC,
Mumbai for the Manufacture, Diffusion
aluminization and supply of Studs & Nuts.
This was till now imported. CMTI has
indigenized this technology to support the
strategic Indian requirement.
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Faculty for Training Courses

The department staff served as faculty to
some of the exclusive / general training
courses conducted by CMTI both In-house
and at CMTI.

Lectures on “Additive Manufacturing” were
delivered by A.R. Vinod as Adjunct Faculty
for students of Post Graduate Diploma in
Additive Manufacturing (PGD-AM) Course
conducted by College of Engineering, Pune

Training Programme on “‘Additive
Manufacturing & Rapid Tooling” was
conducted at CMTI for the following
industries and academic institutions:

a. GE India Technology Centre (Aviation),
Bangalore during 11" to 12" June 2018
and 17" to 18" September 2018

b. Jawaharlal Nehru Technological
University, Hyderabad, Janardhana
Engg Works, Bangalore and Indian
Institute of Technology, Tirupati during
11" to 12" June 2018.

c. Collins Aerospace (UTC) Aerospace,

Bangalore, Toyota Kirloskar
Motor, Bidadi, A.D. Patel Institute
of  Technology (ADIT), Gujarat,

NMIMS University, Mumbai and Tata
Technologies, Bangalore during 10" to
11" December 2018.

Lectures on “Additive Manufacturing” were
delivered by A.R. Vinod as Adjunct Faculty
for students of Post Graduate Diploma in
Additive Manufacturing (PGD-AM) Course
conducted by College of Engineering,
Pune.
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4.

5.

ii. An

Lab Programme on "Additive
Manufacturing Processes, Machines and
Applications" was conducted for students
of Post Graduate Diploma in Additive
Manufacturing (PGD-AM) from COEP,
Pune during 4th to 6th September 2018.

Lectures on " Seals, Threads, Thread run
out, Grinding relief & Vacuum sealing" was
delivered by Mr Anil Kumar for Applied
materials, Bangalore

Invited Talks

i. An invited talk on “Metal Additive
Manufacturing” was delivered by A.R.
Vinod in 1ISc-GTRE Workshop on
“Advanced Micro / Nano Fabrication and
Characterization Techniques” at Centre
for Nano Science and Engineering
(CenSE), lISc, Bangalore, 7" September
2018.

i. A presentation on “Additive
Manufacturing for Product Development
and Refurbishment” was delivered by
A.R. Vinod in one day Meet on “Additive
Manufacturing - Industrial Needs &
Deployment  Strategies” at CMTI,
Bangalore on 11" September 2018.

invited talk on "Direct metal
deposition" was delivered by Manjunath
B.N in National Workshop on “Additive
Manufacturing Technology” at CMR
Institute of Technology, Hyderabad, 27"
October 2018.

An invited talk on "Additive Manufacturing
Technology" was delivered by Manjunath
B.N for “Quality Assurance Services
Training for Military Aviation Maintenance
Crew” at CTI, Air Force Station,
Bangalore, 29" January 2019

Student projects handled by department
staff

“Development of Technology for deposition
of SS-316 on Inconel-625 & AI-6061
through DMD process” — Post Graduate
Diploma in Additive Manufacturing (PGD-
AM) Project, College of Engineering Pune.
— guided by Mr AR Vinod.

"Evaluation of surface finish and its effect
on packed diffusion aluminisation of low
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alloy steel component" M.Tech student
from MS Ramaiah Institute of Technology,
Bangalore. - guided by Mr Anil Kumar.

“‘Design & Development of Rotary joint
for hydraulic applications”, operating at
1500 rpm and 280 bar, PGDAMT student
from Karunya Institute of Technology and
Sciences, Coimbatore - guided by Mr Tom
Thampy.

“Investigation of Electron beam welding
on 9 Cr ODS”- PGDAMT student from
Karunya Institute of Technology and
Sciences, Coimbatore Guided by Vijet
Bhandiwad.

Training courses attended by Dept. Staff,
Participation in Exhibition, Seminars,
Conferences, etc

Mr. Arun Kumar J G, Mr. Vinod A R,
Mr. Arun Kumar S, Mr. Manjunath B N
and Mr. Vinodh V Gumaste have been
deputed for “Industry 4.0 & Additive
Manufacturing Technologies” Workshop,
[ISc, Bangalore, 30" June 2018.

“‘Medical Device Innovation Camp
MEDIC-2018", T Bombay, 28t
September to 2" October 2018. Tom
Thampy, A.R. Vinod, and Sunil Magadum
received “Innovation Award” for
successfully developing and presenting a
novel medical device proof-of-concept at
MEDIC-2018.

Mr. Vinod A R, Mr. Vijet Bhandiwad,
Mr. Dattatreya and Mr. Saravanan have
been deputed for “5" IFToMM Asian
Mechanisms and Machine Science (MMS)
Conference”, 11Sc, Bangalore, 17" to 19™
December 2018.

Mr. Vijet Bhandiwad has undergone
training on Laboratory management
& Internal Audit as per ISO/IEC
17025:2017, 11*" to 14" Feb 2019.
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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.

1. HRD Programs Conducted

The following HRD activities were carried out
by conducting 41 training Programmes for 475
Engineers over 138 Man days.

1. CMTI scientist was an Adjunct Faculty was
provided 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.

2. Guest Lecture on “Measurement Error &
Uncertainty” for Communication Training
Institute, Air Force Station, Jalahalli,
Bangalore on 23rd August 2018.

3. Guest Lecture on “Additive Manufacturing”
for Centre for Nano Science & Engineering
(CeNSE), lISc, Bangalore on 09th September
2018

4, Guest Lecture on “Micro  Stereo
Lithography” for Centre for Nano Science
& Engineering (CeNSE), lISc, Bangalore on
09th September 2018

5. Guest Lecture on “Micro  Electro
Mechanical Systems” for Communication
Training Institute, Air Force Station,
Jalahalli, Bangalore on 19th September

2018

6. Guest Lecture on “Direct Metal Deposition
(DMD)” for CMR Institute of Technology,
Hyderabad on 27th October 2018.
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7. Guest Lecture on “Measurement Error &
Uncertainty” for Communication Training
Institute, Air Force Station, Jalahalli,
Bangalore on 13th December 2018.

8. Guest Lecture on “Additive Manufacturing
Technology” for Communication Training
Institute, Air Force Station, Jalahalli,
Bangalore on 29th January 2019.

9. Guest Lecture on “Micro  Electro
Mechanical Systems (MEMS) & its
applications” for Siddaganga Institute of
Technology, Tumkur, on 05th January 2019

10. Guest Lecture on “Mechatronics & Manufacturing
Automation” for Siddaganga Institute of
Technology, Tumkur, on 05th January 2019

11.Guest Lecture on “Specific requirement of
Dimension (Basic & Precision Instruments)
& Key changes in revised criteria” for
NABL "Awareness program on Salient
Features of Specific Criteria in Compliance
with ISO/IEC 17025:2017", Bangalore on
30th January 2019.

12.Guest Lecture on “Recent trends in GD&T”
for BVB College of Engineering, Hubli on
12th March 2019.

13.Guest Lecture on “Precision Metrology &
Uncertainty of Measurement” for LEOS-
ISRO, Bangalore on 12th March 2019

a) Scheduled training programs

25 scheduled training programs were
conducted for 286 participants for over
93 Man Days on topics like Uncertainty
of Measurement, GD & T, Precision
Measurements & Metrology, Laboratory
Management and Internal Audit, Calibration,
Noise & Vibration, Additive Manufacturing,
Chemical, Mechanical & Metallographic
testing, MEMS and its Applications, Optical
Emission Spectrometry, Thin Film Surface
Deposition & Characterisation, Gear
Engineering, Single Point Diamond Turning,
Microscopy & Analysis etc.

b) Exclusive training programs

8 Exclusive training programs were
conducted for 83 participants for over 28
Man Days on Design, Manufacturing &
Inspection, Uncertainty of Measurement,
GD & T, Inspection Methodology of Gears &
Calibration of Surface Plates.
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c)

Onsite training programs

8 Onsite training programs were conducted
for 106 participants for over 17 Man Days
on GD & T, Calibration & Estimation of
Uncertainty, Laboratory Management and
Internal Audit as per ISO 17025:2017,0Optical
Emission Spectrometry, Verification and
Calibration of Hardness Testing machines
(Brinell&  Vickers), Machinery Condition
Monitoring for Predictive & Proactive
Maintenance, Awareness on ISO / IEC
17025: 2017.

1.1. Collaborations with academia

Post Graduate Programs

* M.Tech in “Design & Precision
Engineering”
- Two year PG program in

collaboration with National Institute
of Technology Karnataka (NITK),
Surathkal, launched in Aug 2013

- 2 courses were taught by CMTI
scientists for the first 2 batches at
NITK-Surathkal.

- 78 students belonging to 5 batches
have completed their Laboratory
Exposure Program at CMTI as part
of their Laboratory Course work /
curriculum till date

* M.Tech in “Advanced Manufacturing

Technology”
- Two year PG program in
collaboration with Karunya

Institute of Technology & Sciences,
Coimbatore, launched in July 2015.

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

15 students belonging to 1st& 2
batch have completed their project
work at CMTI.

- 9 students belonging to 3 batch
are carrying out their project work at
CMTI from September 2018 to May
2019.

* M.Tech in “Additive Manufacturing”

- Two year PG program in
collaboration with National Institute
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of Technology Warangal
launched in August 2014.

(NITW),

2 courses were taught by CMTI
scientists for the first 2 batches at
NIT-Warangal.

34 students belonging to 3 batches
have completed their Laboratory
Exposure Program at CMTI as part
of their Laboratory Course work /
curriculum till date

Post Graduate Diploma in “Advanced
Manufacturing Technology”

One year PG program in
collaboration with Karunya
Institute of Technology & Sciences,
Coimbatore, launched in July 2010.

1st sem will be held at KITS & 2™
sem at CMTI

25 students belonging to 7 batches
have completed their project work at
CMTI till date.

Post Graduate Diploma in “Additive
Manufacturing”

One year PG
collaboration  with
Engineering, Pune,
2015

program in
College  of
launched in

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

17 students belonging to 2 batches
have completed their Laboratory
Exposure Program at CMTI as part
of their Laboratory Course work /
curriculum till date

12 students belonging to 3rd batch
have undergone their Laboratory
Exposure Program at CMTI.

5 students belonging to 1st & 2
batch have completed their project
work at CMTI.

3 students of 3rd batch are carrying
out their project work at CMTI from
December 2018 to June 2019.
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1.2.

1.3.

New MoU’s were signed with the following
institutions

[IT-Tirupathi

- NIT-Agarthala

- VIT-Vellore

- BMSCE-Bangalore
- SIT-Tumkur

- MITS-Madanapalle
Seminars/ workshops

- One day meet on “Additive
manufacturing — Industrial Needs &
Deployment Strategies” was conducted
at CMTI on 11" September 2018. 44
delegates have attended this meet.

- One day “Smart Manufacturing Industry
meet” was conducted at CMTI on 30th
October 2018. 34 delegates have
attended this meet.

- One day “Rolls Royce Supply Chain
Partners Meet” was conducted at CMTI
on 15th November 2018. 28 delegates
have attended this meet.

- One day “Smart Manufacturing Industry
meet” was conducted at CMTI on 21st
December 2018. 69 delegates have
attended this meet.

- Three days “Design Innovation Clinic”
was conducted at CMTI on 16th March
2019. 179 Students have attended this
event.

- One day Workshop on “Micro & Nano
Fabrication Workshop” was conducted at
CMTI on 26" March 2019. 59 delegates
have attended this workshop.

HRD programs attended by CMTI
scientists and officers

a. Deputation of CMTI staff for training
programs, seminars, workshops and
conferences:

A total of 46 officers participated in 75
external training programs, seminars,
workshops and conferences.
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b. Technical training underwent by the dept.

The following

Officers at CMTI

training programmes were

organized at CMT]I for scientists and technical
staff for knowledge enhancement.

“High Precision Micro Machining” by Mr.
Zurcher Philippe Daniel, Director — Head
Business Development of M/s. Willemin
— Macodel India Pvt Ltd on 12" April
2018

“Aerosol Jet 3D Printing” for flexible
electronics by Mr. Amit Harityang of M/s.
Tesscorn Nano Science Inc., Bangalore
on 13" April 2018

‘Hard Machining Technologies” by
Mr. Wentz Dieter Claus of M/s. Micro
Machine tools, on 16™ April 2018

“Developments in Dimensional Metrology”
by Dr. Phil Cooper , Interim head of
National Physical Laboratory Training &
Consultancy on 20" April 2018

“3D Optical Measurement System for Form
and Roughness” by Mr. Thomas Perchthaler
of M/s Alicona on 28" June 2018

“‘Metal 3D Printing and DLP” by Mr.
Rajesh Mrithyunjayan, Product Head of
M/s Monotech on 28" June 2018

“‘Manufacture Engineering” by Prof.
Srinivasan Chandrashekar of Purdue
University, USA & By Prof. Koushik
Viswanath of IISC on 7"August 2018

“Design of Experiments using Minitab
Software” by Mr. Boby John from Indian
Statistical Institute, Bangalore on 9" &
10" August 2018.

“High Accuracy Vertical Machining
Centre” by Mr. Walter Deoboesh of M/s.
KRAUSE & MAUSER on 30" August
2018

“Challenges & Opportunities
Prototyping & Manufacturing” by Mr.
Vishwanath Mandal, Former  Chief
Scientist, CMERI on 10" September 2018

in Rapid

“Digital Holography based MEMS
Characterization” by Dr. Yves Emery,
CEO, M/s. Lyncee Tec, Switzerland on
12th September 2018.
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“‘Advanced  Manufacturing  Solutions
using speed and Nano Parameters”, By
Prof. Ramesh Kuppusamy, University of
Cape Town, South Africa, on 315t October
2018.

“Micro Fluidics for Bio - Medical
Applications”, By Dr. Olubunmylge,
Nigeria, on 14" December 2018.

“‘Multi-Sensor  Fusion and  Smart
Precision Manufacturing Platforms”, By
Prof. Satish Bukkapatnam, M/s. Texas A
& M University, on 27" December 2018.

“‘Assembly Motion Planning for
Automated Manufacturing”, By
Dr. Abhilasha Saksena, National Institute
of Advanced Industrial Science and
Technology (AIST), Tohoku University,
Japan, on 27" December 2018.

“‘Novel means of measuring surface
tension and surface energy between
liquid and solid metals and fluids —
application to Additive Manufacturing,
space — enabling operations”, By Prof.
Ranga Narayanan, William and Tracy
Cirioli Chair and distinguished Professor,
Chemical Engineering, University of
Florida, USA, on 2" January 2019.

“Entrepreneurship”, By Mr.
Kesavamurthy, a Practicing consultant in
Marketing, HR and Education, Alumni of
[IM Calcutta, on 8" February 2019.

‘“NRDC Activities & Services in

IP Protection and Technology
Commercialization”, By Shri N G
Lakshminarayan, Chief — Business

Development, NRDC, New Delhi on 22
February 2019.

“Application and Latest Development
in Nano indentation”, By Dr. Nannan
Tian Ehmke, Product Manager, M/s.
Nanomechanial Test Instrument, Surface
Metrology Group, on 19" February 2019.

‘NX Mechatronics concept design by

Siemens”, By Mr. Pramod, Application
Specialist, Mechatronics concept &
Virtual Commissioning, M/s. Renal

Software, on 6" March 2019.

“Solid Works Electrical Software”, By M/s.
BEACON Team, on 1t March 2019.
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“Successful Detection of Early Stage
Breast Cancer and Cardiovascular
diseases by simple Immuno-sensing
Technique”, By Dr. Monidipa Ghosh,
Associate Professor, NIT Durgapur, on
5% March 2019.

“Opportunities  for  pursuing  higher
Studies (Ph. D, M.Tech, MS by
Research) in M S Ramaiah University
of Applied Sciences’”, By Dr. K M
Sharath Kumar, R & D Director, M S
Ramaiah University of Applied Sciences,
Bangalore, on 22" March 2019

3. Visitors to CMTI Campus

Visitors from Defense Organizations to
CMTI

- Total 98 course participating officers
from Communication Training Institute
Air Force (CTIl AF) visited CMTI as
part of their training programme.

- Total 129 course participating officers
from Air Force Technical College
(AFTC) visited CMTI as part of their
training programme

Student Visitors to CMTI Campus

Total 733 students from various academic
Institutes of Engineering & Technology
were visited CMTI as part of the industrial
visit.
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4. List of officers deputed abroad during April

2018 to March 2019

1. Mrs. Khushboo, Scientist-B, visited M/s
Taylor Hobson Ltd, Leicester, United
Kingdom (UK), from 29-07-2018 to 05-08-
2018 to conduct pre-shipment acceptance
tests.

2. Niranjan Reddy K, Scientist-E, visited
M/s Taylor Hobson Ltd, Leicester, United
Kingdom (UK), from 16-09-2018 to 23-09-
2018 to conduct pre-shipment acceptance
tests.

3. Dr.Nagahanumaiah, Director, various
institutes and research laboratories in
United Kingdom under Indo-UK Science
and Innovation Network on 'High Value
Manufacturing' from 28-10-2018 to 03-11-
2018.

4. Satish Kumar S, Joint Director, visited
Malaysia to participate in the ‘24th Waitro
General Assembly and Biennial Congress’,
Penang.from18-11-2018 to 24-11-2018.

5. Deepa R, Scientist-C, visited M/s
Kenosistec S.R.L, Italy from 24-11-2018 to
01-12-2018, to conduct pre-dispatch testing,
acceptance and training on Electron Beam
Evaporation System.

6. Harsha S, Scientist-C, Vvisited M/s
Kenosistec S.R.L, Italy from 24-11-2018 to
01-12-2018, to conduct pre-dispatch testing,
acceptance and training on Electron Beam
Evaporation System.
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. Technology Marketing and Value Addition

Cell

The results of the research and development
projects undertaken by CMTI including
the knowledge gained could be utilized
by Industries. Transfer of technology and
knowledge was performed via knowledge
transfer activities such as exhibitions,
conference, workshop, business mesets,
and training courses.CMTI has set up the
Technology Marketing and Value Addition
Cell to transfer the suitable and effective
technologies concerned to the Indian machine
tool and manufacturing industry. Efforts were
made to showcase the indigenously developed
technologies which are first of its kind in the
country, developed by CMTI over a period time.

In this regard Technology Marketing and
Value Addition Cell (TM & VAC) of CMTI had
come out with a Catalogue of Technology
Profile listing the technologies developed by
CMTIL.The following are the 22 technologies
developed by CMTI over a period of time for
technology transfer/licensing:

e Ultra Precision Machine

(Nanoshape T250)
» Abrasive Flow Finishing Machine (AFFM-150D)
» Sukshm 3D Microfabrication System
+ Centerless Bar Turning Machine (TBC-36)
» Centerless Grinding Machine (GN-3050)
* Facing and Taper Boring Machine-FTB-320
* Line Boring Machine
» Universal Cylindrical Grinding Machine (UGC-260)
* Finish Turning Machine (TGPR-CNC)
* Finish and Boring Machine (FB-50)

* CNC Keystone Piston Ring Grinding
Machine (GKPR-CNC)

» Ultra Precision Hydrostatic Slide (Nano
Slideway HS 200)

» Sphere lapping Attachment for CNC Lathe
* Tilt & Turn Table (TTT-45)

* High Precision Optical Standard glass scales
» High Precision Optical Calibration masks

Turning
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» Steel-Carbon Nano Tube Metal Matrix Composites

FIF—dEd =1 egd Hed dfgad dulfie
2. Business Promotion Activities
. R Haee it - Participation in Exhibitions

it & AR e IMTEX / Tooltech - 2019 participation:
Key achievements/outcome

T /TACH — 2019 MRIARY: v@ Sudferi /gRem

o _ CMTI participated as one of leading
HOHATE 7 &l & # WO gedd / e 2019Uf' exhibitor in recently concluded IMTEX/
Sl EEE B B H AT foraT | RIS 7 A eI Tooltech 2019. CMTI had three stalls. The
o | Bl —5/T 122 H F&A A AT | TR Efet —6/4 108 main stall was at Hall-5/A 122. Second
(fded 1 hagdl) # o S Bl 3 W/ g2z H AETAATAC was at Hall-6/B 104 (Factories of Future)
ERT IS 1 GG BT Mg <Al | HRA T AN and the complementary stall was offered
2019 BT 9T < B forg s A A SN R <A A by IMTMA in Hall 3C/ E 112. Institute
T oo ST @ e HeHdlen fAefid da il & ar considered IMTEX 2019 as major platform
# ST @ W P R Ao denf _fa_ @ to promote and bring awareness of CMTI
BN ﬁ?‘ Todhd AR SrenfireT geaiaver iR iR & developed technologies among machine
FIET P IR A D AR fr T tool industry across the nation. During

the show more emphasize was given
towards awareness of CMTI technologies
and mode of technology transfer and
opportunities for licensing.

W‘cﬁwzﬁm@wﬁaﬁaﬁwa@sm BINECIIES wmtr\fswgqol a%waam%ﬁﬁmﬁgqﬁw
FIE award awarded to CMTI for UPDTM, Director interacting with the visitors to CMTI Stall
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CMTI showcased the
technologies and products

following

- Ultra -precision Diamond
Machine(Nanoshape T250)

Turning

- Abrasive Flow Finishing Machine (AFM-
150D)

- Vision based system
- Thread Measurement System

- Spindle error measurement and analysis
system (Spindle Error Scope)

- Scanning Tunneling Microscope (Nano
Avalok STM)

- 10T enabled 5-Axis milling
- 10T enabled 3D printing

CMTI won FIE Innovation award for “Ultra
Precision Diamond Turning Machine
NanosahpeT250” with FIE certificate and
cash award of Rs. 2 Lakhs. This is one of well
recognized award being awarded in every
IMTEX for last 40 years which recognizes
Indian innovations in the area of Machine Tool
Technology.

Participation in Seminar/Conference / Work
shops

- IMTMA regional (South) meeting held at
CMTI on 24" Oct. 2018

- ICSSP 2018: 7" International Conference
on Solidification Science and Processing
(ICSSP-2018), held at Thiruvanthapuram,
Kerala on 19-22 November 2018

- 50" Shanti Swarup Bhatnagar Memorial
Tournament  (SSBMT-2018) held at
Durgapur on 08-11 December 2018

- CMTI participated in the 4" Edition of the
International Conference on Emerging
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Electronics held at Bangalore from
(16™"-19" December 2018).

7" International & 28" All India
Manufacturing Technology, Design and

Research Conference 2018 (AIMTDR
2018) held at Anna University, Chennai
on 13-15 December 2018

Asian MMS 2018, held at 1ISc., Bangalore
on 17 -19 December 2018.

3. Meetings/Visits

An action has been initiated to sign an
MOU between NRDC & CMTI in order
to leverage their services in technology
transfer of technologies of CMTI. In this
regard, there was meeting and also
presentation by Chief of Business Dev.,
NRDC, New Delhi on 22" Feb 2019 at
CMTI on IPR.

Meeting was organized with Peenya
Industrial Association (PIA) on 21st Feb.
2019 to bring awareness on available
CMTI technologies. In continuation, an
awareness workshop will be scheduled
to be held at PIA to highlight about these
technologies to their member Industries

Awareness  programme on  Smart
manufacturing and Industry 4.0 with CII
was held in Hubli during 26" April 2019.

Awareness programme  on Smart
manufacturing and Industry 4.0 with CII
was held at Coimbatore, Tamilnadu on 21t
June 2019.
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4.0 awareness program conducted by CMTI at Rajkot, Hubblli, and Coimbatore
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4. Business Meet

First time in CMTI, Business meet was
held on 27th March 2019 at CMTI during
58th Foundation day celebration of CMTI
to promote technology transfer and also to
identify the technology gaps in India related
to machine tools and manufacturing process
technology. Ex Directors, joint Directors,
Industrialist were invited to participate and
share their views about CMTI. Questionnaire
sessions were organized during the meet.

5. MOU’S/NDA signing/Collaboration

- CMTI has strengthened the industry-
academia interactions in the form of
informal discussions and advice to formal
projects, design and development, and
transfer of technology. Institute has
strived to enhance, qualitatively and
quantitatively, the nature of Institute -
Industry linkages. During the year under
review CMTI inked MoU with following
organizations
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IR & AT AHSIAT ST IR BT
Signing of MoU with Atria

ARG TAEHR 5 (dgoh)

Hordiens &1 waftT Fefid T §{e  9ew,
J=iel, SERMfoE, gduE ok fRueE WRaRi @
gfaffer el e AARdR g B TS
fhdT | TEJAR, TS HATBHR 8 &I 93D

- MoU was signed between CMTI & Atria
Institute of Technology for cooperative
research and development.

- CMTI has associated with 1ISc, CeNSE
for its Industry Affiliate programme. IAP
Inuaguaration was held at CeNSE, 1ISc on
24" June 2019.

During inaugural function at 11Sc- CeNSE

30 3E 2019 BT AT &I T8 IR T = dIgel
ERT YU ¢ SRl & fdgafl TR BH BRAT go DR
fem |

Formation of Business Advisory Group
(BAG)

Governing Council of CMTI constituted
Business Advisory Group having
representatives of few members, Scientists,
Industrialists, Management and Marketing
professionals. This group gives expert
guidance in technology transfer and business
promotion activities of CMTI. Accordingly,
the first meeting of Business advisory Group
was held on 30" April 2019 and group started
working on the actions points as suggested
by the BAG
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First Business Advisory Group members along CMTI President and Director as Invitees
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TuRifara oi@r faavor 2018-19

AUDITED STATEMENTS OF ACCOUNTS
2018-19
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JuiferaeraT faavor 2018-19

AUDITED STATEMENTS OF ACCOUNTS 2018-19

TAR JaX Our Bankers
1. YRI =< 5 1. State Bank of India
W?I'g'\" Yeshwanthpur
w_ 560 022 Bengaluru - 560 022
2 ¥ ot T 2. Bank of Baroda
TR er@f APMC Yard
W Yeshwanthpur
T 560 022 Bengaluru - 560 022
. o . 3. Central Bank of India
3. ded ¥ fw 3feam
~ Peenya Ind. Area Branch
U=t ST &3, IR wiact wahv [ oded) ya
- Jalahalli Cross
. 560 (;22 Bengaluru - 560 057

Our Auditors for the year 2018-19
2018—19 & U @ e y

1. M/s. ABS & Co.,

1. ﬁﬂ}i EINE IR Chartered Accountants
AR eqTPRR Bengaluru - 560 003
ITIv— 560 022
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5. Annual Accounts Statements
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5.1. Independent Auditor’s Report
To,

The Members of Central
Technology Institute, Bangalore.

Manufacturing

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, 2019 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, 2019 and Loss
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.
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Responsibility of for the

Financial Statements

Management

The Board of Director is 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 accordance 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 implementation
and maintenance of accounting policies; making
judgments and estimates that are reasonable
and prudent; and design, implementation and
maintenance of adequate internal financial
control, 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 objective 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:

- Identify and assess the risks of material
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misstatement of the financial statements,
whether due to fraud or error, design and
perform audit procedures responsive to
those risks, and obtain audit evidence that is
sufficient and appropriate to provide a basis
for our opinion. The risk of not detecting a
material misstatement resulting from fraud
is higher than for one resulting from error,
as fraud may involve collusion, forgery,
intentional omissions, misrepresentations,
or the override of internal control.

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

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.

b. 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: 082035

Sd/-
(H.G. ANAND)

Partner
M. No.: 206226

Date: 25.09.2019
Place: Bengaluru
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5.2. Audited Accounts Statements (Balance Sheet)

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

BALANCE SHEET AS AT 31.03.2019

(Amountin Rupees)

PARTICULARS SCHEDULES |As at 31.03.2019 As at 31.03.2018

CAPITAL FUND &

LIABILITIES

General Fund 1 2,711,838,205 2,612,122,056

Ear Marked Fund 2 31,389,148 35,415,336

Other Funds 3 182,353,548 130,053,992

Current Liabilities & 4 497,325,244 372,178,057

Provisions

TOTAL 3,422,906,145 3,149,769,441

ASSETS

Fixed Assets-Gross Block 5-5A 2,643,104,915 2,433,780,402

Less : Accumulated 1,148,380,201 1,016,340,300

Depreciation

Net Block 1,494,724,714 1,417,440,102

Capital Work-in-Progress 6 754,057,395 193,876,443

Investments 7 192,749,014 191,000,000

Current Assets and Loans 8 981,375,022 1,347,452,896

& Advances

TOTAL 3,422,906,145 3,149,769,441

Significant Accounting 16

Policies

Contingent Liabilities and 17

Notes to Accounts

Sd/- Sd/- Sd/-
(RAMAK) ( PURAN KUMAR AGARWALLA) (DR. NAGAHANUMAIAH)

SENIOR ACCOUNTS OFFICER FA & CAO DIRECTOR

Place: Bengaluru
Date: 25.09.2019

As per our report of even date,

for ABS & Co.,

Chartered Accountants
Firm Regn No.008203S

Sd/-

(H.G.ANAND)

PARTNER

M.No 206226
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CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU
INCOME AND EXPENDITURE ACCOUNT FO R THE YEAR ENDED 31.03.2019
(Amount in Rupees )
PARTICULARS SCHEDULES 2018-19 2017-18
A. INCOME
Income from Sales and 9 435,855,384 316,092,402
Services
Grants from Govt of India 150,000,000 156,500,000
Interest Earned 10 37,124,555 32,186,136
Other Income 11 4,885,661 3,698,636
Increase/(decrease) in Work- 12 (49,260,000) 28,761,000
in-progress
TOTAL (A) 578,605,600 537,238,174
B. EXPENDITURE
Stores & Spares consumed 134,711,026 112,466,896
Establishment Expenses 13 279,280,016 321,699,719
Other Administrative Expenses 14 76,154,219 53,560,206
Depreciation 5 116,311,111 112,273,950
TOTAL (B) 606,456,372 600,000,771
C.Excess of Expenditure over (27,850,772) (62,762,597)
Income for the year(A-B)
Add/(less): Prior Period 15 1,694,122 390,327
Income / (Expenses)
D.Balance Being (Deficit) (26,156,650) (62,372,270)
/Surplus transferred to
General Fund
Significant Accounting Policies 16
Contingent Liabilities and 17
Notes on Accounts
Sd/- Sd/- Sd/-
(RAMA.K) ( PURAN KUMAR (DR. NAGAHANUMAIAH)
SENIOR ACCOUNTS AGARWALLA) DIRECTOR
OFFICER FA & CAO

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

Sd/-
Place: Bengaluru (H.G.ANAND)
Date: 25.09.2019 PARTNER
M.No 206226
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SIGNIFICANT ACCOUNTING POLICIES
ORGANISATION OVERVIEW :

Central Manufacturing Technology Institute
(CMTI), a premier R & D organization in the
manufacturing technology, established in the
year 1962, is an autonomous body, registered
in the year 1962, as a society under the
Karnataka societies registration Act, 1960. The
Institute is functioning under the administrative
control of Department of Heavy Industry.

. BASIS OF PREPARATION OF FINANCIAL

STATEMENTS:

The financial statements are drawn up
in accordance with historical accounting
convention and on the accrual basis of
accounting except as otherwise stated. The
accounting standards and guidelines given
by the ICAI for NPO’s have been adopted to
the extent that they are directly applicable, in
the preparation of financial statements. The
financial statements are prepared, as per
formats prescribed by Controller General of
Accounts (CGA)

. INVENTORY VALUATION:

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

. SUNDRY DEBTORS

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

. FIXED ASSETS

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

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

5. DEPRECIATION

5.1. Depreciation is provided on Straight Line
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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.

6. REVENUE RECOGNITION

Revenue is recognized to the extent that it is
probable that the economic benefits will flow
to the Society. Revenue from sale of goods
is recognized when the goods dispatched
against the Confirmed order of the Institute.
The Institute collects Goods and service tax
on behalf of the government and therefore,
these are not economic benefits flowing to
the 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

7. GOVERNMENT GRANTS

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

is accounted on cash basis.

Plan grants

7.2 Grants received for salaries and other
administrative overheads from Central
Government are credited to Income &

Expenditure account.

INTEREST ON FIXED DEPOSITS
OUT OF PLAN GRANTS

8.1 Interest earned on short term deposit
made out of plan Grant in Aid is refunded

to the Departmentof 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.
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3 )
43,39,677

10. RETIREMENT BENEFITS

11.

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 Benéefits

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
plan in respect of leave encashment and gratuity.

12. PROVISION FOR WARRANTY

1.

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

CONTINGENT LIABILITIES AND NOTES ON
ACCOUNTS

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
2013-14 | 43,39,677 |Employees Provident Fund

Appellate Authority, New
Delhi (in the case of CMTI
Employees Provident Fund
Trust)
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AT JhTAT TR B Heldl 31.03.2019 TP 5. 102,802,
T ¥ 2gal & w9 § WhR 8! fear 2

goil mfcregar:

WM 9RA WRBR GRT IJAINGT dREd] ATl
A RN A= Ao gRarsTre &l fharfad &)
ET § SR IIoMT SMAnT foraH wry ST famr
ERT R Yol o] &= & dRgs ufowael
DI AT Faee & ded Wipd Yol faframe
3R AT URISHY wnfie €1 AT @ B

SE—SIRIT WRBRI UTell & AR fHar Sl

=

Al @1 & JAER R JAIRT b war
TRAST 9 Hdfod s Ees *;1\

Y 2018—19 & oIy 3 IR =T @A & fqavoT
@ forg aredy aRASHT & @i H BIE qedeT™d T8l
forar STar ¥

fraer

IMSSNHH digd # e @1 gfic opft qa &
8% ©

. WA WR golt B

W H goiiTd @R H @RIEl T8 IR ur @l
€ IMOAT T HHI fbar ST a1y 2 | werfa |
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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

GST of Rs. 34,255 on ATM rent of
Rs.1,90,306/- is collectable. Hence it is
contingent in nature.

Tax deducted at source arrears of
Rs. 102,802 upto 31.03.2019, the Institute has
not acknowledge as liability.

CAPITAL COMMITMENTS:

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

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 2018-19.

INVESTMENTS

Investments in IDFC Bonds balance

confirmation 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.57.99 crores paid to CPWD
for execution of civil works for various plan
projects.
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6. CURRENT ASSETS, LOANS AND ADVANCES

7.

8.

10.

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.

The Sundry Debtors balances are subject
to confirmation. Sundry debtors includes
tax deducted at source receivable
for 2017-18 —Rs.26,30,170(dr) & tax
deducted at source receivable for 2016-17
—Rs.2,73,719(cr).

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.

Advances & Deposits are unsecured and
considered good.

Fixed deposit to the extent of
Rs. 380 Lakhs of STDF project and
Rs. 31.15 Lakhs of MOPML Projects are
categorized under advances towards plan
commitments.

INCOME & EXPENDITURE ACCOUNT

Depreciation on Fixed Assets has been
provided on Straight-line method at rates
followed by the Institute, as in previous
years. The fixed assets are being
depreciated on gross block basis and not
individual asset wise

Stores & Spares Consumed includes
purchases of Raw Materials, Labour
charges, Professional charges, Service

Charges, Transportation, Travelling, stores &
consumables and buy back of batteries.

TAXATION

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

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

Figures are rounded to the nearest rupee
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g/— al—

() (T A srordrer) S, ArTEgAAT
aReg o s fa gt if Frwre

8/
TSI BT ARG & AR AR Rare
P TR T B
AERT eRATHR
BH UGl H. 008203UH

g/—
(Ta.S. 31HT)
R

A TS T, 206226
fadid:  25.09.2019

faT a9l 2018—19 & 3ifSe by v Ife @Al &1 FTHSITE B 134 & TafT HRERIA 3R 54 df
SRS TSl {ITST | @1 AT o, S 25,2019 DI AT @T T3 1 | FASITS aiRies @t H Widhd AR

g o wam 2
Sd/- Sd/- Sd/-
(RAMAK ) (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)
Place : Bengaluru PARTNER
Date: 25.09.2019 M.No 206226

Audited annual accounts for FY 2018-19 were placed in 134" Governing Council
and 54" General Body Meeting of CMTI, Which was held on September 25, 2019.
CMTI Annual account has been admitted and approved.
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5.3 R e gruer

Tamat #
Ryaror 2018-19 | 2017-18
3
fashar, Qat wd 3 4358.55 | 3160.92
3 3 420.11 358.85
IR-2NSTAT 3Heferl e 1500.00 1565.00
FE-ATR # gfte/(ah) -492.60 287.61
S I 5786.06 | 5372.38
<qq
dc T ed 2792.80 | 3217.00
3SR TR 134711 | 112467
3 aRETel = (79 3@ #r g 3 / <) 761.54 535.60
G2 Gtk 116311 | 112274
6064.56 | 6000.01
SiTg/(aer): 9F 3afer i 3m/(e) 16.94 3.90
F AT 6047.62 | 5996.11
=T # IfeF 3/
(3mx & 3w =) (261.56) | (623.73)
¢ ¥ ok, doen AfaRfRE PR 3
Tamar #
AT JHefereT 1 e 117460 | 3636.10
ATl Jefere a 364226 | 2072.22
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5.3 Summary on Financial Performance

Rs. Lakhs

Particulars 2018-19 201718
INCOME
Sales, Services & Others 4358.55 3160.92
Other Income 420.11 358.85
Non-Plan Grants Received 1500.00 1565.00
Increase/(Decrease) in Work-in-Progress -492.60 287.61
Total Income 5786.06 5372.38
EXPENDITURE
Salaries & Allowances 2792.80 3217.00
Stores Consumed 1347.11 1124.67
Other Operating Expenses (net of Prior period income/ 761.54 535.60
Expenses)
Depreciation 1163.11 1122.74

6064.56 6000.01
Add/(Less): Prior period income/(expr) 16.94 3.90
Total Expenditure 6047.62 5996.11
Excess of Income over Expenditure/ (261.56) (623.73)
(Expenditure over Income)
During the year, Plan activities are as follows:
Rs. Lakhs

Grant-in-aid Plan received 1174.60 3636.10
Grant-in-aid Plan expenditure 3642.26 2072.22
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fEser vd e i afafafat & Rod g ast & 36T geea & amar #)

REVENUE EARNINGS FOR PAST FIVE YEARS FROM DESIGN
& DEVELOPMENT ACTIVITY (Rs.Lakhs)
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7
3500 - 3573
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a3t 1 afafafeay & Ao a7 a6t F qfoia ToFa ( amat #)

REVENUE EARNINGS FOR THE PAST FIVE YEARS
FROM SERVICE ACTIVITY (Rs.Lakhs)
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fafaw afafafat & Rod gw awt & sl towa @ ot #)
REVENUE EARNINGS FOR THE PAST FIVE YEARS
FROM MISCELLANEOUS ACTIVITY (Rs.Lakhs)
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2018-19 & ke Torea ¥ FEw Y (X arat H)

MAJOR HEADS OF REVENUE DURING 2018-19 (Rs. Lakhs)

Decrease in
WIP, 493

Others, 420

Services, 786

Design &
Development, 357
3
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2018-19 & 3R =17 & 7w MY R @ral #H)
MAJOR HEADS OF EXPENDITURE DURING 2018-19 (Rs. Lakhs)

Depreciation, 1163

Other Expenses, 59

Salaries, 2793

Stores & Spares
consumed, 1347

Other
Administrative
Expenses, 703
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WeAEITE VAt F ITATHAT

5.4. Users of CMTI Services

YED — GHAER
Clients - Number Wise
YBR / Type UTEHT BT HEAT W= (% 7 )
No. of Clients Numbers (in % )
WM goi=aRaT / General Engineering 993 81.06
ke /| Government 104 8.49
R s / Educational Institute 128 10.45
5o / Total 1225 100.00
dled — HeddIX
Clients - Value Wise
qEh — / Clients - Value Wise
¥ e (X H) T (% )
gyaR [ Type Rs. in Lakhs Value (in %)
WM goif=aRaT / General Engineering 907 13.42
e /| Government 5827 86.22
e wvers / Educational Institute 24 0.36
%o / Total 6758.00 100

e - HedaR L or@l &
Clients - Value Wise Rs. in Lakhs

Educational
Institute,

24,0.36%

Government
5827
86.22%

Clients - Value Wise Rs. in Lakhs

General
Engineering
907
13.42%
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fol UTBdD fdaxror
Total Clientele Distribution

¥ / Year %ol / TOTAL | SEIT / INDUSTRY
2014-15 854 831
2015-16 791 779
2016-17 975 952
2017-18 913 866
2018-19 1225 996

No. of Clients

Education
Institute
128, 10.45%

Government,
104, 8.49%

General
Engineering,
993, 81.06%

Clients - Value Wise Rs. in Lakhs

Educational

: General
Institute, Engineering
24,0.36% 907
13.42%

Government
5827
86.22%
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B TOTAL 854 791 975 913 1225
H INDUSTRY| 831 779 952 866 996

123




31 91 2019 dPb HHANT I bl Rerfa
5.5. Staff Position as on 31 March 2019

Ol Ud | WEe dond! | 9E’ke IR—deH
a§ / Year CEIRED HHARY @ @ HHA B
Engineers & Supporting Supporting Non- Total
Scientists Technical Staff Technical Staff
2014-15 76 105 69 250
2015-16 84 96 62 242
2016-17 75 99 64 238
2017-18 72 95 55 222
2018-19 75 86 50 211
300
2
250

200

150

100

50

211

50
242 238
. . )

105 96
99 95 86
76 84 75 72 75
2014-15 2015-16 2016-17 2017-18 2018-19
Engineers & Scientists Supporting Technical Staff

= Supporting Non-Technical Staff
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Aoy & Gqwl o Al (31.03.2019 )

6. List of CMTI Members (As on 31.3.2019)
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24.
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27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

Acharya Institute of Technology, Bengaluru - 560 107
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, Bengaluru - 560 035

B N M Institute of Technology, Bengaluru - 560 070
Bangalore Institute of Technology, Bengaluru - 560 004
Bangalore Technological Institute, Bengaluru - 560 035
Bapatla Engineering College, Bapatla - 522 101

B T L Institute of Technology & Management, Bengaluru - 560 099
Bumper India Pvt Ltd, Nashik - 422 010, Maharashtra
Cambridge Institute of Technology, Bengaluru - 560 036
Canara Engineering College, Dakshina Kannada - 574 219
Cheran College of Engineering, Karur - 639 111

College of Engineering Roorkee, Roorkee -247 667
College of Engineering, Pune, PUNE - 411 005

C V R College of Engineering, Hyderabad - 501 510

Dayananda  Sagar  College
Bengaluru - 560 078

Dayananda Sagar University, Bengaluru - 560 068

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 Engg, Visakhapatnam - 530 045

Gears & Gears Drives India Pvt Ltd., Bengaluru - 560 049
Global Academy of Technology, Bengaluru - 560 098
Gnana Vikas Polytechnic, Chitradurga - 577 501

Godrej & Boyce Mfg. Co. Ltd., Mumbai - 400 079
Government Science College, Bengaluru - 560 001

of  Engineering,

Guru Nanak Dev Engineering College, Bidar - 585 403
Indian Institute of Information Technology, Chennai - 600 127
Jain University, Ramanagar Dist- 562 112

Jansons Institute of Technology, Coimbatore - 641 659

J S S Academy of Technical Education, Bengaluru - 560 060
K L University, Vaddeswaram - 522 502

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

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

M S Ramaiah Institute of Technology, Bengaluru - 560 054

Madanapalle Institute of Technology & Sciences,
Madanapalle - 517 325

Marian College of Engineering, Thiruvananthapuram - 695 582

Maturi Venkata Subb Rao Engineering College
(MVSREC), Ranga Reddy District, Hyderabad - 501 510

Mody University of Science & Technology, Rajasthan - 332 311

Nagarjuna College of Engg. & Technology, Bengaluru
Rural 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
P S G College of Technology, Coimbatore - 641 004

P S G Industrial Institute, Coimbatore - 641 004

Ramco Institute of Technology, Virudhunagar Dist. - 626 117
Shri Rishabh Kejriwal, Kolkata - 700 001

Shri  Shankaracharya Institute of Professional
Management and Technology, Raipur - 492 015

Siddarth Institute of Engineering & Technology, Puttur - 517 583
Sir M Visvesvaraya Institute of Technology, Bengaluru - 562 157
S N S College of Technology, Coimbatore - 641 035

S P M Tools, Yadrav - 416 145, Maharashtra

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 Engg., Perambalur - 621 113
Sri Sairam College of Engineering, Bengaluru - 562 106
Sri Venkateswara College of Engineering, Tirupati - 517 507

S R M Institute of Science and Technology, Kanchipuram
(Dt) - 603 203

T John Institute of Technology, Bengaluru - 560 083
Tontadarya College of Engineering, Gadag - 582 101
Trichy Engineering College, Tiruchirappalli - 621 132

University Visvesvaraya
Bengaluru - 560 050

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

Vaagdevi College of Engineering,Warangal - 506 005
Vellore Institute of Technology (VIT), Vellore - 632 014
Vidyavardhaka College of Engineering, Mysore - 570 002
Vignana Bharathi Institute of Technology, Proddatur - 516 360

College of Engineering,




CMTI - Your Manufacturing Technology Solution Provider

WHra Precision Anrostatic bearing spindls

Central Manufacturing Technology inslitule (CMTI) s an R & D ©

organsntion. which acls as a catalyst i he growlh of manufacturing
lmchnology. Tha lnslitute facuses maindy an harmaessing know-fow in
the manufacturing lechnofogy sector to praclical purposes and
assistng iechnological growth in the country

CMTI has developed and assimilated technologles for material
handling - sysiems, mspaction asysiems, dedicated fasi rgs for
product testing, taaling =nd menufactwing technology covaring
GG manufaciunng, non-tracticaal machining end rapid product
develapmant, aystem Imtegrafion solulions such as fiexible
mauru’n-:luriwd syalame. lean manulachunng syslams, T e
i ifacturing, Mo

CMTI ie poised, as sves lo play & wikal rode in ushenng in culling-edpe
lechisdogies for monufacising eecitr in lodidy's compaliivie
wrvranmant to enable the indusiry fo erhance product quality and
raduce cosis fowanrds intematonaly acceplable prodisls

New facilities initisted at CMTI

%  Applied Mechatronlcs Integration Pacility :Machine Vision
Syslems, Sman Machires, Reconfiqurable Machnes, Systormn
Irtegralion,,

+*

Digital Design Centre: Froduct Life Cycle Managamant,

Progucl Database Management, Simulation, Virfwad
Manufacturing. .

Academy of Excellence for Advanced Manufacturing
Technology: Tochnology inbensiva programmos with hands-

an applied RALD exposure leading fo Cedfficata and PG
Diplomes - 1o create Industny-Ready Enginears...

+*

&+

Mano Monufacturing Technology CentresMano-nisgreted
Manutacturing, Mano Matrology, Developmart of Mano-
intagrated products & pracasses, Indusinal RED, Services o
Induzlries

Sensor Technology Development Facillty (STOF) HNow
initiativa 10 acquire, assimiats, Dendfy and arabla sansor
devnlopmaont/manutacturing/ packaging tachnologies in tha country,

*

Design & Development of Speciad Machdines & Equipment,
Specinl Testing & Inspection Systems & Manafacturing
Systems.

Momufacturing Englngering  Tooling, OME, CAM, CIM,
PFra-production trief rung and customizoticn_.

Maintenonce Enginesring  Condition besed Pradictive,
Procetive Malnterance Techalgues..

Ropid Product Development Corcept fo physical realization of
productison fost trackusing Rapsd prototyping with Sebective
Direct Metol Lover Sintering technalogy -

T-L'Fl‘irli_} Machine Tocls Accessories. Flid Power Serve
Hydraulics, Oil Quality Analysis. Molse & WVibratien
Clualification Testing ef Criticel Sub-systems

Merallurgy and Mareriol Cenrrel  Chemiced and Metallurgical
Arghysie dand Comsulting.  Marter reference blocks o
Hurdness and Uftragenic testong.

Uhtra-Precision Enginedring - Precigion in the Manometer Rang
Diegign & Development of Uitra Precision Machines, Metrofagy,
Caoldbration

Lager Interferometry, Artefacts for Calibration

CAD, Curnqu:r' Asgsisted Simulation Stugses... Software for
Mr:;.|fm:1'||r'irg

Technica!  Infermation Services & Value Added Patent
Information Services, “Monufocturing Technology Todmy®
Monthly  Journal, Updoted Dotobages of Monusfocturing
T:n:hnul-:-g',l Irformation, Well t.quin:d Reterence Librory for
R&D activities

Training forporgte Trainieg Progrommes, Tn-kouse ong
Custemized Training Progrommes on Manufacturing
Teckhnology related Topdes, Establishment of Advanced
Training Insvitutions an Turr-hey basks..

CMTI Membership is apen te Machine Teal Manufacturers and Users, Industries in
Mamnufacturing Sector, Academic Institutions & others Interested

WE ENGINEER SOLUTIONS TO YOUR PROBLEM IN MANUFACTURING
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Central Manufacturing Technology Institute
Tumikur Road, Bengalury - 560 022, Kamatakaq,
India, Tel : +91 80 23375081, Fax ; +¥1 80 23370428
E-mail : dwector{dot]cmhijotnic|[dot]in

Cenire for Advancement of Manufacturing Technology (CAMT)
CMTI Regional Centre
MNSIC -T5C Caompus, Aji Industrial Estate, Bhavnogar Road
Rajkot - 340 003, Gujarat, India
Telefox : (0281) 2384128
E-mail : emtire[dotlemti[at]nic[det]in



