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fo"k; lwph

funs'kd fjiksVZ 

lh,eVhvkbZ ds 'kklh ifj"kn~ ds lnL; 

vuqla/kku lykgdkj cksMZ ds lnL; ¼vkj,ch½ 

1- lh,eVhvkbZ ds ckjs esa 

2- 2018&19 esa laLFkku dk çn'kZu 

 2-1- rduhdh miyfC/k;ksa ij çdk'k 

 2-2- vuql/kku çdk'ku 

 2-3- isVsaV] d‚ihjkbV vkSj VªsMekdZ 

3- 2018&19 ds nkSjku egRoiw.kZ dk;ZØe 

 3-1- O;olk; cSBd] lEesyu vkSj vU; dk;ZØe 

 3-2- le>kSrk Kkiu ¼,evks;w½ vkSj le>kSrs 

 3-3- jktHkk"kk laca/kh xfrfof/k;k¡  

4- vuqla/kku dsaæksa dh :ijs[kk ¼Qksdl] ifj;kstuk,a vkSj eq[; 
miyfC/k;ka½ 

 4-1- e'khu VwYl vkSj fo'ks"k ç;kstu e'khu dsaæ  

 4-2- LekVZ fofuekZ.k] fçfllu e'khu VwYl ,ao ,xzsxsV~l  
¼lh&,l,eih,e½ 

 4-3- lsalj] fotu çkS|ksfxdh ,oa fu;a=.k dsUæ  

 4-4- ekbØks uSuks fofuekZ.k ,oa esVªksy‚th dsUæ  

 4-5- ,fMVho ,oa fo'ks"k fofuekZ.kdkjh çlaLdj.k dsUæ  

 4-6- dkS'ky fodkl dsUæ  

 4-7- O;kikj fodkl vkSj lgk;rk lsok dsaæ  

5- okf"kZd ys[kk fooj.k 

 5-1- laijhf{kr ys[kk fooj.k 

 5-2- foÙkh; çn'kZu lkjka'k 

 5-3- lh,eVhvkbZ lsokvksa ds mi;ksxdrkZ 

 5-4- deZpkfj;ksa dh fLFkfr  

6- lh,eVhvkbZ lnL; 
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/;s; ekud

gekjk mís'; gS%

m|ksxksa dks çkS|ksfxdh esa mR—"Vrk dh 
çkfIr vkSj vkfFkZd fodkl djus esa 
lgk;rk djukA

ge bUgsa çkIr djsaxs%

• çkS|ksfxdh usr`Ro dh çkfIrA

• xq.koÙkk mRikn vkSj lsokvksa esa mR—’Vrk 
is”ksoj dh çkfIrA

• ,d xfr”khy] yphyk vkSj ifj.kke mUeq[k 
laxBukRed lajpukA

• ikjn”khZ] is”kssoj çca/ku ç.kkyh ds tfj, 
laxBukRed mR—’Vrk dh çkfIrA

• deZpkfj;ksa dks çf”kf{kr djuk] çsj.kk nsuk 
vkSj fodklksUeq[k ifjos”k çnku djukA

•	 foÙkh; vkRefuHkZjrk dh çkfIrA

ge fo”okl djrs gS%

• gekjs yksx gekjh lcls cM+h laifÙk gSA

• ikjLifjd fo”okl dk fuekZ.kA

• [kqyk fopkj&foe”kZA

• çHkkoh vkSj [kqyk laçs’k.kA

• Vhe odZ vkSj Vhe Hkkouk

• lgHkkfxrk] lgdkjh dk;Z laL—frA

• xq.koÙkk dh vfHkyk”kkA

• fooj.k dk /;ku dsUæ.k

• lalk/kuks dk vf/kdre mi;ksxA

• xzkgd dh vko”;drkvksa ds vuq#i le; 
ij lsok dk;ZA
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Director’s Report

^^lh,eVhvkbZ vuqla/kku] çkS|ksfxfd;ksa vkSj e”khuksa dks fodflr djus dh çfØ;k]

tu’kfä dks çf”kf{kr djus vkSj vkS|ksfxd vuqç;ksxksa dks ifjfu;ksftr djus dk dk;Z djrh gS^^
“CMTI undertakes research, develop process technologies and machines, train manpower and 

deploying to industrial applications”
 - vYVªk&fçfllu e”khu VwYl
- Ultra-precision machine tools

 - fçfllu esVªksy‚th
- Precision Metrology

 - fo’ks”k ç;kstu e”khu ,oa midj.k
-	Special	purpose	machines	and	equipments

 - ,;jØk¶V ,yvkj;w,l ,oa VsLV fjaXl ,oa DokfyfQds”ku
-	Aircrafts	LRUs	and	test	rings	&	qualifications

 - lsalj ,oa dVªksy
-	Sensors	and	controls

 - fLdfyax ,oa fjfLdfyax m|ksx ds fy, çf”kf{kr ekuo “kfä çnku djukA
-	Skilling	and	Re-skilling	–	industry	ready	manpower	training

 - VsDlVkby e”khujhl
- Textile machineries

 - VsDuksy‚th ykblsaflax ,oa buD;wcs”ku
-	Technology	Licensing	and	Incubation

 - LekVZ fofuekZ.k ,oa m|ksx& 4-0
-	Smart	manufacturing	and	Industry-4.0

 - fçfllu esVªksy‚th
- Precision Metrology

 - ,fMVho ,oa fo”ks’k fofuekZ.k çfØ;k
- Additive and special manufacturing processes

funs'kd fjiksVZ

dsUæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku ¼lh,eVhvkbZ½] Hkkjh m|ksx 
,oa yksd m|e ea=ky;] Hkkjr ljdkj ds Hkkjh m|ksx foHkkx       
v/khu ,d Lok;Ùk vuqla/kku ,oa fodkl laLFkku gSA lh,eVhvkbZ dks 
ekpZ 1962 esa Hkkjr vkSj oh;wvks,lvks] rRdkyhu psdks Lyksokfd;k 
ds la;qä lg;ksx ls lsaVªy e”khu Vwy baLVhVîwV ds :i esa LFkkfir 
fd;k x;k FkkA 90 ds n”kd dh ”kq#vkr esa lh,eVhvkbZ dk 
uke cnydj dsaæh; fofuekZ.k çkS|ksfxdh laLFkku ¼lh,eVhvkbZ½ 
dj fn;k x;kA vR;k/kqfud lqfo/kkvksa ds lkFk rduhdh dkS”ky dh         
fofo/krk fofuekZ.k foKku vkSj çkS|ksfxdh ds fofHkUu igyqvksa esa 500 
ls vf/kd rduhdh lek/kku çnku djus ds fy, lh,eVhvkbZ curh 
gSA lh,eVhvkbZ fMtkbu gSaMcqd] tksfd pkj n”kdksa ls   vf/kd 
le; ls m|ksxksa esa bLrseky dh tk jgh gS] ,d ,slk ySaMekdZ gS 
tks lh,eVhvkbZ fo”ks’kKrk vkSj e”khu VwYl vkSj fofuekZ.k çfØ;k 
fodkl ds {ks=ksa esa fd, x, ;ksxnku dks n”kkZrk gSA

bu LFkkfir {kerkvksa ds gksus ds ckn] Hkkjr esa lh,eVhvkbZ e”khu 
Vwy vkSj fofuekZ.k çfØ;k fodkl ds fy, mR—’Vrk dsaæ ds 
:i esa fodflr gqvkA laLFkku us fofHkUu t:jrksa ds fy, fo”ks’k 
ç;kstu e”khuksa dk fodkl fd;k gS vkSj mPp ewY; of/kZr lsok,a 
çnku djds ,e,l,ebZ,l dks dkQh lgk;rk çnku djrk gSA 
blds vfrfjä] lh,eVhvkbZ us vkbZvkbZVh vkbZvkbZ,llh] bljks] 

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	
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MhvkjMhvks] ch,vkjlh vkSj lh,lvkbZvkj ds lkFk&lkFk lhvkbZvkbZ] 
vkbZ,eVh,e,] Vh,e,e, vkSj vU; tSls m|ksx la?kksa lfgr vkj 
,aM Mh laLFkkuksa ds lkFk vPNs laca/k LFkkfir fd, gSaA lHkh us dks 
lh,eVhvkbZ dks ,d Nr ds uhps ,dh—r lek/kku çnkrk ds :i 
esa ekU;rk nh gSA bl {ks= ds mRikn fodkl pØ vFkkZr ldZy fot 
fopkj] fMtkbu] fofuekZ.k] ik;yV la;a=ksa dk ijh{k.k vkSj flLVe 
,dhdj.k dks doj djus okyh bu&gkml {kerkvksa ds lkFk laHko 
gqvk gSA

fo”ks’k ç;kstu e”khuksa dh ,d foLr`r J`a[kyk ds fodkl vkSj 
mRiknu esa çekf.kr lk[k ds lkFk] lh,eVhvkbZ LekVZ fofuekZ.k 
vkSj vfHkuo mRikn fodkl ds fy, mR—’Vrk dk dsaæ cuus dh 
vksj vxzlj gSA LekVZj] e‚Mîwyj vkSj fjdafQxjscy e”khu VwYl 
vkSj muds leqPp; ¼mi ç.kkyh½ ds nksuk lClVªsfDVo vkSj ,fMVho 
eSU;qQSDpfjax gekjs u, vkj ,aM Mh dsafær Mksesu esa ls ,d gksaxs] tks 
mHkjrh gqbZ rduhdksa vkSj nh?kZdkfyd fLFkjrk dks /;ku esa j[krk gSaA 
lh,eVhvkbZ] m|ksx ds fy, viuh ewY; of/kZr  ¼ç;ksx”kkyk½ lsokvksa 
dks tkjh j[ksxk vkSj c<+k,xk] lkFk gh rduhdh is”ksojksa ds çf”k{k.k 
ds fy, mUgsa m|ksx esa vklkuh ls jkstxkj ;ksX; cuk,xk ;k nwljksa 
ds fy, u, jkstxkj iSnk djsxkA

orZeku oz’kZ 2018&19 esa] lh,eVhvkbZ us 12 e”khuksa ç.kkfy;ksa vkSj 
5 çfØ;k çkS|ksfxfd;ksa dk lQyrk iwoZd fodkl fd;k gSA blesa 
dqN 4-5 Vu rd dh {kerk okys ofVZdy IySusVjh feDlj] gkbZLihM 
”kVy&de jSfi;jywe] vYVªk&fçfllu Mk;eaM VfuaZx e”khusa] ,;jks 
Lisl ikVZ~l ds baMwjsal ijh{k.k ds fy, VsLVfjx] yhlk ,DVîw,VlZ 
dk çek.ku] xzkbafMax çfØ;k ds fy, FkeZy =qfV {kfriwfrZ ç.kkyh 
tSlh fo”ks’k ç;kstu e”khusa] Mh¶;wft”ku çkslsl dk mYys[k dj jgs 
gSaA

bl o’kZ esa vkbZih vkjih<+h cgqr çHkko”kkyh gS D;ksafd lh,eVhvkbZ 
us rhu fodflr e”khuksa ds fy, VªsMekdZ çkIr fd, gSa vkSj Ng 
isVsaV nk;j fd, x, gSaA gekjs vYVªk&fçfltu Mk;eaM VfuaZx 
e”khu dks bEVsDl&2019 esa ^^,QbZvkbZ buksos”ku vokMZ^^ çkIr gqvk 
gS] tks fd fiNys 40 o’kksaZ ls e”khu VwYl esa loZJs’B buksos”ku 
ds fy, bldh igpku dh xbZ gS bl o’kZ esa] gekjh Vhe us 10 
çk;ksftr ifj;kstukvksa dks iwjk fd;k gS] vkSj 16 ubZ ifj;kstukvksa 
ds fy, çk;kstu çkIr djus esa Hkh lQy jgh gSA bl o’kZ dk eq[; 
ifj;kstuk QafMax 10 Vu {kerk ds ofVZdy feDlj dks fMtkbu 
vkSj fodflr djus ds fy, bljks ls çkIr gqvk gSA m|ksxksa vkSj 
vU; fgr /kkjdksa ds fy, gekjh ç;ksx”kkyk lsok,a gekjs xzkgdksa }kjk 
vPNh rjg ls çkIr dh tkrh gSaA o’kZ 2018&19 esa] gekjs ikl jkt 
Lol`tu vkSj xzkgdksa dh la[;k ds ekeys esa ,d mPpre fjd‚MZ gS 
tks lh,eVhvkbZ us bu ewY; of/kZr lsokvksa dk çnku djus ds fy, 
çkIr fd;k gSA

lh,eVhvkbZ xfrfof/k;ksa dks ifj.kke vk/kkfjr vuqla/kku dks vkxs 
c<+kus ds fy, iqulaZxfBr vkSj lesfdr fd;k x;k gSA e”khfuax 
foKku vkSj çkS|ksfxdh] e”khuksa ç.kkyh ds fodkl vkSj lac) {ks=ksa 
ds çkS|ksfxdh fodkl dh fn”kk esa cgqr vf/kd tksj fn;k x;k gS 
tks 5 bZ,l ¼thou ;kiu] f”k{kk] jkstxkj] vFkZO;oLFkk vkSj euksjatu 
esa ;ksxnku nsus okys rduhdh lek/kku½ çnku djrk gS ftldh 

high value-added services. Additionally, CMTI has 
established	good	links	with	R&D	institutes	including	
IITs/IISc,	ISRO,	DRDO,	BARC	and	CSIR	as	well	as	
industry associations such as CII, 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 
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ekuuh; ç/kkuea=h us oSKkfud leqnk; ds fy, odkyr dh gSA 
rnuqlkj] ge lh,eVhvkbZ esa 5 vkj ¼jhywd] fj&fLdy] fjlpZ] 
jhtu vkmV vkSj dk;kdYi½ –f’Vdks.k viuk pqds gSaA orZeku esa] 
gekjs lkeus Kku&nsus okyh ¼ljLorh½ vkSj /ku&l`tu djus okyh 
¼y{eh½ dks ns”k ds lkekftd&vkfFkZd fodkl ds fy, nksuksa dks ,d 
lkFk ykuk ,d pqukSrh gSA bldk rkRi;Z çkS|ksfxdh&xgu mRiknksa] 
e”khuksa vkSj çfØ;kvksa ds fodkl ls gS] vkSj buds fy, m|ksx 
Hkkxhnkjksa dks ykblsal nsuk gekjk fe”ku gSA

lh,eVhvkbZ us igys gh vkS|ksfxd mi;ksx ds fy, 25 laHkkfor 
rduhdksa dh igpku ykblsal ds fy, djyh gSA çkS|ksfxdh 
gLrkarj.k] O;olk; lao/kZu vkSj badqcs”ku laLFkku dh çkFkfedrk,a 
gSaA fLdfyax vkSj jh&fLdfyax ,d vU; {ks= gS tgk¡ lh,eVhvkbZ 
egRoiw.kZ ;ksxnku ns jgk gSA tc fd geus vuqdwfyr d‚iksZjsV 
çf”k{k.k dk;ZØeksa lfgr 65 ls vf/kd vYidkfyd çf”k{k.k dk;ZØeksa 
dh is”kd”k dh gS] bl o’kZ geus bathfu;fjax vkSj fMIyksek Nk=ksa 
dks Lukrd djus ds fy, çf”k{kqrk dk;ZØe] Nk=ksa dks okLrfod 
:i ls ,e-Vsd ihihMh ifj;kstukvksa dks vkxs c<+kus ds fy,               
çko/kku] le; vkS|ksfxd leL;kvksa dks mudh Fkhfll ”kks/k çca/k 
ds fy, vxz.kh baVuZf”ki tSls u, dk;ZØe ”kq: fd, gSaA ns”k esa 
igyh ckj] lh,eVhvkbZ us e”khu VwYl vkSj flLVe ds {ks= esa 
uoksfnr bathfu;jksa ds fnekx esa uokpkj dkS”ky dks c<+kok nsus 
ds mís”; ls bathfu;fjax Nk=ksa ds fy, okf’kZd dk;ZØe ^^fMtkbu 
buksos”u fDyfud^^ is”k fd;k gSA bl fMtkbu buksos”ku fDyfud ds 
fy, bl o’kZ^^ LekVZ fofuekZ.k ç.kkyh vkSj vkbZvkbZvksVh dk fo’k;      
fu/kkZfjr fd;k x;k FkkA bu rhu fnuksa ds çfr;ksfxrk dk;ZØe ds 
fy,  Nk= leqnk; }kjk 138 Vheksa dk iathdj.k gqvk FkkA ;g 
fjd‚MZ djuk dfBu dk;Z Fkk fd iwjs QkbufyLV   ¼24 Vheksa½ esa ls 
baVsfytsUV ç.kkfy;ksa ij dk;Z dj jgs çksVksVkbi dk fdlus lQyrk 
iwoZd çn”kZu fd;k gS] mUgksaus lh,eVhvkbZ oSKkfudksa dh lykg ds 
lkFk vius ewy fopkjksa ls eglwl fd;k gSA

vkxkeh o’kksaZ esa] ,d vkSj egRoiw.kZ [kaM gkse&xzksu vkS|ksfxd lewgksa 
ds fy, mi;qä e”khuksa vkSj çfØ;kvksa dk fodkl djuk] ftl ij 
lh,eVhvkbZ /;ku dsafær djuk pkgrk gSA gekjs ikl dbZ ,sls 
DyLVj gSa tks ih<+h ls ih<+h rd ikfjr fd, x, O;fäxr dkS”ky 
ij fuHkZj gSaA os vk/kqfud midj.kksa vkSj rduhdksa dks viukus dk 
tksf[ke ugha mBk ldrsA blds vykok] vU; lsok {ks=ksa esa c<+rs 
voljksa ds lkFk] ;qok ,sls ikjaifjd Je O;olk;ksa ls nwj tk jgs gSa 
;k tks tksf[ke dks de djrk gS vkSj LFkk;h :i ls yacs le; ls 
LFkkfir dkS”ky vk/kkj dks [kks nsrk gSA lh,eVhvkbZ esa] ge mRikn 
fMtkbu] de ykxr okyh e”khuksa vkSj LFkk;h çfØ;kvksa ij /;ku 
dsafær djds mfpr rduhdh gLr{ksi }kjk ,sls m|ksxksa dh enn 
djuk pkgsaxsA

&&&mijksä fodkl] miyfC/k;ksa vkSj xfrfof/k;ksa ds lHkh eq[; 
vkd”kZ.k tks gesa vko”;d :i ls vkus oky o’kksaZ esa yxs gq, gSa os 
bl okf’kZd fjiksVZ ds lacaf/kr vuqHkkxksa esa lwphc) gSaA

M‚- ukxguqe¸;k

Dr. Nagahanumaiah

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	 IIoT.	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.
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MEMBERS OF GOVERNING COUNCIL OF CMTI (AS ON 31-03-2019)

PRESIDENT

Dr. V K Saraswat
Member NITI Aayog,
Sansad	Marg,
New	Delhi	-110	001

VICE PRESIDENT

Shri Sanjay Kirloskar
GC,	CMTI	&	Chairman,	 
&		Managing	Director,
Kirloskar	Brothers	Limited,
Yamuna,	Survey	No.98,	
3/7 Baner Road, Pune - 411 045

MEMBERS

Dr. Asha Ram Sihag
Secretary,
Dept. of Heavy Industry, 
Ministry	of	Heavy	Industries	&	Public	Enterprises,	
GoI,	Udyog	Bhawan,
New	Delhi	-110	011

Dr. Subhash Chandra Pandey
Addl	Secretary	&	Financial	Adviser,
Dept. of Heavy Industry, 
Ministry	of	Heavy	Industries	&	Public	Enterprises,	
GoI,	Udyog	Bhawan,
New	Delhi	-	110	001

Dr. Arun Kumar Panda
Secretary,
Ministry	of	Micro,	Small	&	Medium	Enterprises,	
Udyog	Bhawan,	Rafi	Marg,
New	Delhi	-110	011

Ms. Anna Roy
Adviser	(DM	&	A,	Industry),
Government of India, NITI Aayog,
Sansad	Marg,	New	Delhi	-	110	001

Dr. Milind Kulkarni
Scientist-G,
Dept.	of	Science	&	Technology,	
Ministry	of	Science	&Technology,	
GoI,	Technology	Bhawan,	
New	Mehrauli	Road,
New	Delhi	-	110016

lh,eVhvkbZ ds 'kklh ifj"kn ds lnL; ¼31- 03- 2019 ds vuqlkj½

v/;{k

M‚- oh ds lkjLor]
uhfr vk;ksx lnL;] 
laln ekxZ] ubZ fnYyh& 110001

mik/;{k

Jh lat; fdyksZLdj]
thlh] lh,eVhvkbZ ,oa
v/;{k vkSj çca/k funs'kd]
fdyksZLdj cznlZ fyfeVsM]
;equk] losZ ua- 98]
3/7 ckusj jksM+] iq.ks 411045

lnL;

M‚- vk'kkjke flgkx]
lfpo]
Hkkjh m|ksx foHkkx]
Hkkjh m|ksx vkSj yksd m|e ea=ky;]
Hkkjr ljdkj]
m|ksx Hkou] ub ZfnYyh 110 011

M‚- lqHkk"k pUæk ikaMs]
vij lfpo vkSj foÙkh; lykgdkj
Hkkjh m|ksx foHkkx]
Hkkjh m|ksx vkSj yksd m|e ea=ky;]
Hkkjr ljdkj]
m|ksx Hkou] ubZ fnYyh 110 011

M‚- v#.k dqekj ikaMk]
lfpo]
lw{e] y?kq vkSj e/;e m|ksx ea=ky;]
m|ksx Hkou] 
jQh ekxZ] ubZ fnYyh 110011

lqJh vUuk j‚;]
lykgdkj ¼Mh,e vkSj ,] m|ksx½]
Hkkjr ljdkj]
uhfr vk;ksx] laln ekxZ]
ubZ fnYyh& 110 001

M‚- fefyan dqyd.khZ
oSKkfud&th
foKku vkSj çkS|ksfxdh foHkkx]
foKku vkSj çkS|ksfxdh ea=ky;]
Hkkjr ljdkj] çkS|ksfxdh Hkou]
U;w egjkSyh jksM] ubZ fnYyh 110 016
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Shri P Ramadas
President, IMTMA,
Bangalore Intl. Exhibition Centre (BIEC),
10th Mile, Tumkur Road, 
Bengaluru - 562 123

Shri Vikram S Kirloskar
President, Confederation of Indian Industry, 
The	Mantosh	Sondhi	Centre,	23,	Lodi	Rd,	
New	Delhi	-	110	003

Dr. K Sivan
Chairman-ISRO,	
Chairman-	Space	Commission	&	Secretary,	
Dept.	of	Space,	Indian	Space	  
Research	Organisation	(ISRO),
Antariksh	Bhavan,	New	BEL	Road,
Bengaluru - 560 231

Dr. R K Tyagi
Hon Mentor Director,
Defence	Innovators	&	Industry	Association	&	
Former	Chairman,	Hindustan	Aeronautics	Ltd. 
A	-	71,	Sector	93B,
Behind	Mother’s	Pride	School,
Noida - 201 304

Shri R Madhavan
Chairman	&	Managing	Director,	
Hindustan	Aeronautics	Ltd. 
No. 15/1, Cubbon Road, P B No. 5150, 
Bengaluru - 560 001

Shri Yogesh Chander Deveshwar
Chairman	&	Executive	Director	ITC	Limited,	
Virginia	House,	No.	37,
Jawaharlal	Nehru	Road,	
Kolkata - 700 071

Shri Gaurav Gupta
Additional	Chief	Secretary,	
Commerce		&	Industries	Dept.,
Government of Karnataka,107,
1st	Floor,	Vikasa	Soudha 
Bengaluru - 560 001

Shri Milind Vijay Kawale
Founder	Partner,
MVK	Ventures	Company	Pvt.Ltd.,	
No.89/1, Matru Mandirl,
T. Nagar, M G Road, Goregaon (West), 
Mumbai - 400 062, MH

Shri Bhavesh Jindal
Promoter, BC Jindal Group Plot No. 12,
Sector	B-1,	Local	Shopping	Complex,	
Vasant	Kunj,	New	Delhi	-	110	070

Jh ih- jkenkl]
v/;{k] vkbZ,eVh,e,] 
cSaxyksj varjkZ"Vªh; çn'kZuh dsaæ ¼chvkbZbZlh½] 
10oka ekby] rqedqj jksM+] 
csaxyksj&  562 123

Jh foØe ,l fdyksZLdj]
v/;{k]
Hkkjrh; m|ksx ifjla?k]
n earks’k lksa/kh dsaæ]
23] laLFkkxr {ks=] yksnh jksM] ubZ fnYyh 110003

M‚- ds flou
v/;{k&bljks] v/;{k&varfj{k deh'ku ,oa lfpo varfj{k 
foHkkx] 
Hkkjrh; varfj{k vuqla/kku laxBu ¼bljks½
varfj{k Hkou] U;w chbZ,y jksM+]
csaxyksj& 560231

M‚ vkj ds R;kxh
ekuuh; funs'kd]
fMQsal buksosVlZ ,aM baMLVªh ,lksfl,'ku vkSj
iwoZ v/;{k] fganqLrku ,jksu‚fVDl fyfeVsM
, &71] lsDVj 93 ch]
enlZ çkbM Ldwy ds ihNs] uks,Mk& 201 304

Jh vkj ek/kou
v/;{k vkSj çca/k funs'kd
fganqLrku ,;jksu‚fVDl fyfe-
uacj 15/1] dCcu jksM+
ihch uacj 5150 csaxyksj 560 001

Jh ;ksxs'k panj nsos'oj
v/;{k vkSj dk;Zikyd funs'kd
vkbZVhlh fyfeVsM] othZfu;k gkml]
uacj 37] tokgj yky usg: jksM+]
dksydkrk 700 071 

Jh xkSjo xqIrk
vij eq[; lfpo
okf.kT; vkSj m|ksx foHkkx
dukZVd ljdkj] 107] çFkery]
fodkl lkS/kk] cSaxyksj 560 001

Jh fefyan fot; dkoys
QkmaMj ikVZuj
,eohds osaplZ daiuh çkbosV fyfeVsM]
uacj 89/1] ekr` eaMyh]
Vhuxj] ,eth jksM] xksjsxkao ¼if'pe½
eqacbZ&400062] egkjk"Vª

Jh Hkkos'k ftany
çeksVj
chlh ftany lewg
Iy‚V uacj 12] lsDVj ch&1
yksdy 'k‚fiax d‚EIysDl] olar dqat
ubZ fnYyh 110 070
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Shri Shriram Khare
Managing Partner,
Rupal	Chemicals,	Nirmiti	banglow,	Pag	Naka,	
Goa	Highway,	Tal:	Chiplun,	
Dist.. Ratnagiri, Chiplun, 
Maharashtra - 415 605

Shri Sudarshan Venu
Joint Managing Director, 
TVS	Motor	Company,
Jayalakshmi	Estates	V	Floor,	No.	8,	
Haddows	Road,	Chennai	-	600	006

Shri Kaustubh Shukla
COO, IP Division,
Godrej	&	Boyce	Mfg.	Co.	Ltd.,	
Plant	7,	Pirojshanagar	Vikhroli,	
Mumbai - 400 079

Shri S G Shirgurkar
Managing Director, 
ACE	Designers	Ltd, 
Plot	No.	7	&	8,	2nd Main, 
2nd Phase, Peenya Industrial Area, 
Bengaluru - 560 058

Dr. Nagahanumaiah
Director,
Central Manufacturing Technology Institute 
(CMTI), Tumkur Road,
Bengaluru - 560 022

PERMANENT INVITEE

Shri Prashanth Srinivas
Founder	Director,
Catalytic	Think	Tank	Forum,
#	92,	Ground	Floor,	
D’Costa	Square,	Thomas	Town,	
Cook	Town,	Bengaluru	-	560	084

Jh Jhjke [kjs
eSusftax ikVZuj
:iy jlk;u
fujfefr caxyks] ix ukdk
xksok jktekxZ] rkyqd&fpiywu
ftyk&jRukfxjh] fpiywu& 415 605 egkjk"Vª 

Jh lqn'kZuos.kq
la;qä çca/k funs'kd
Vhoh,l eksVj daiuh
t;y{eh LVsV~l] ikapokry
uacj 8] gSMksl jksM+ psUubZ 600 006

Jh dkSLrqHk 'kqDyk
lhvksvks] vkbZih fMohtu
esllZ xksnjst ,aM c‚;l eSU;qQSDpfjax daiuh fyfe-
IykaV 7] Qhjkstkckn
fo[kjksyh] eqacbZ 400079

,l th f'kjxqjdj
çca/k funs'kd
,sl fMtkbuj fyfeVsM
Iy‚V uacj 7 vkSj 8] 2 esu] 2 Qst
ihU;k vkS|ksfxd {ks=
cSaxyksj 560 058

M‚- ukxguqe¸;k
funs'kd
dsaæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku ¼lh,eVhvkbZ½]
rqedqj jksM+] cSaxyksj& 560 022

LFkk;h vkeaf=r O;fä%

Jh ç'kkar Jhfuokl
laLFkkid funs'kd
dSVsfyfVd fFkad VSad Qksje
# 92] xzkmaM ¶yksj]
Mh dksLVk LDok;j
Fk‚el Vkmu] dqdVkmu
csaxyksj& 560084
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MEMBERS OF RAB OF CMTI (AS ON 31-03-2019)

CHAIRMAN

Dr. P Radhakrishnan
Director,
Nanotech	Research	Facility,	
PSG	Institute	of	Advanced	Studies,	
PSG	Tech	Campus,	Peelamedu,
Coimbatore - 641 004

Shri Jitendra J Jadhav
Director,
National	Aerospace	Laboratories,
HAL	Airport	Road,	
Bengaluru - 560 017

Dr. K Salvaraju
Secretary	General,
The	Southern	India	Mills’	Association, 
“Shanmukha	Manram”
41, Race Course,
Coimbatore - 641 018 Tamil Nadu

Shri P J Mohanram
Senior	Advisor,
Indian Machine Tools Manufacturers Asscn.
(IMTMA),10th Mile, 
Tumkur Road, Madavara Post, 
Bengaluru - 562 123

Dr. Ramagopal V Sarepaka
Sr.	Vice	President	-	DTM	&	IR	Optics,
Optics	&	Allied	Engineering	
Pvt.	Ltd. No. 9-Q, 1st Phase,
Jigani	Link	Road,
Bommasandra Industrial Area,
Bengaluru - 560 099

Shri R Venkateswaran
Engineer-G,
Laboratory	for	Electro	-	Optics	Systems (LEOS),
1stCross, 1st Phase, 
Peenya Industrial Area,
Bengaluru - 560 058

Shri M Z Siddique
Director,
Gas Turbine Research Establishment,
C	V	Raman	Nagar,	
Bengaluru - 560 093

Shri R S Yadav
Special	Officer	on	Duty,	

lh,eVhvkbZ ds vkj,ch ds lnL; ¼31- 03- 2019 ds vuqlkj½

v/;{k

M‚- ih- jk/kk—’.ku
funs”kd 
uSuksVsd vuqla/kku lqfo/kk
ih,lth bafLVVîwV v‚Q ,Mokal LVMht]
ih,lth Vsd ifjlj
ihykesMq] dks;acVwj& 641004

Jh ftrsUæ ts tk/ko 
funs”kd 
jk’Vªh; okarfj{k ç;ksx”kkyk
,p,,y ,;jiksVZ jksM+] csaxyksj&560017

M‚- ds lYokjktw
egklfpo
nf{k.kh Hkkjr feYl ,lksfl,”ku
^^”kueq[kkeujke^^] 41] jsl dkslZ]
dks;acVwj& 641018] rfeyukMq

Jh ih-ts- eksgujke
ofj’B lykgdkj]
Hkkjrh; e”khu VwYl fuekZrk ,lksfl,”ku ¼vkbZ,eVh,e,½]
10oha ekby] rqedqj jksM+]
eknkokjk iksLV]
cSaxyksj& 562123

M‚- jkexksiky oh lkjsikdk
ofj’B mik/;{k&MhVh,e vkSj vkbZvkj v‚fIVDl
v‚fIVDl ,aM ,ykbM bathfu;fjax çkbosV fyfeVsM
uacj 9&D;w] igyk Qsl]
ftxkuh fyad jksM+
cksEeklkaæk vkS|ksfxd {ks=
cSaxyksj& 560 099

Jh vkj osadVs”oju
bathfu;j&th
bysDVªks&v‚fIVDl flLVe ç;ksx”kkyk ¼,ybZvks,l½]
igyk Ø‚l] igyk Qst]
ihU;k vkS|ksfxd {ks=] csaxyq# & 560058

Jh ,e tsM flíhdh
funs”kd 
xSl Vjckbu vuqla/kku LFkkiuk
lh oh jeu uxj
cSaxyksj 560 093

Jh vkj ,l ;kno
MîwVh ij fo”ks’k vf/kdkjh] ch,vkjlh
funs’kd] vkjihth ¼lsokfuo`Ùk½]
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BARC Director, RPG (Retired) 
Bhabha Atomic Research Centre, 
Light	Water	Reactor	Division,Trombay,
Mumbai - 400 085

Prof. Gurumoorthy
Centre for Product Design and Manufacturing, 
Indian	Institute	of	Science,	
Bengaluru - 560 012

Prof. M M Nayak
Visiting	Professor,	CeNSE	Centre	for	Nano	
Science	&	Engineering	(CeNSE),
Indian	Institute	of	Science,	
Bengaluru - 560 012

Dr. Soumyo Mukherjee
Department of Biosciences and Bioengineering,
Indian Institute of Technology Bombay, 
Room No. 301, BEBE Building, 
Powai,	Mumbai	-	400	076

Prof. N Venkatareddy
Mechanical	&	Aerospace	Engineering,
Indian Institute of Technology, 
Hyderabad,	Kandi	(Village),	
Sangareddy	(Mandal),	
Medak (District), 
Telengana - 502 285

Dr. S K Kanungo
Director,	LVPO
Indian	Space	Research	Organization,
Department	of	Space	and	ISRO	HQ	Antariksh	
Bhavan,	New	BEL	Road,	
Bengaluru - 560 231

Shri Navalgundkar Dattatraya S
Engineer	&	Business	Leader,
Renuka,	Survey	No.	568,
Plot	9,	Kanchanganga	Society,	
Pune - 411 037

Dr.  Nagahanumaiah
Director,
Central Manufacturing Technology Institute 
(CMTI), Tumkur Road,
Bengaluru - 560 022           

Shri Prakash Vinod
(Member	Secretary	-	RAB),
Sc-F	&	HOD	(NMTC),
Central Manufacturing Technology Institute, 
(CMTI), Tumkur Road,
Bengaluru - 560 022

HkkHkk ijek.kq vuqla/kku dsaæ
ykbV okVj fj,DVj fMohtu] Vª‚Ecs] eqacbZ & 400085

çksQs- xq#ewfrZ
mRikn fMtkbu vkSj fofuekZ.k dsaæ]
Hkkjrh; foKku laLFkku]
cSaxyksj&560012

çksQs- ,e ,e uk;d
foftfVax çksQslj] lhbZ,u,lbZ
uSuks foKku vkSj bathfu;fjax dsaæ ¼lhbZ,u,lbZ½
Hkkjrh; foKku laLFkku
cSaxyksj 560 012

M‚- lkSfe;ks eq[kthZ
ck;ks lkbalst vkSj ck;ks bathfu;fjax foHkkx
Hkkjrh; çkS|ksfxdh laLFkku c‚Ecs
dejk uacj 301] chbZchbZ fcfYMax
iobZ] eqacbZ& 400076

çksQslj ,u osadVkjsìh
eSdsfudy vkSj ,;jksLisl bathfu;fjax
Hkkjrh; çkS|ksfxdh laLFkku] gSnjkckn
daMh ¼xk¡o½] laxkjsìh ¼eaMy½
esMd ¼ftyk½
rsyaxkuk] Hkkjr & 502285

M‚- ,l ds dkuwuxks
funs”kd] ,yohihvks
Hkkjrh; varfj{k vuqla/kku laxBu]
varfj{k foHkkx vkSj bljks eq[;ky;
varh{k Hkou]
U;w chbZ,y jksM
cSaxyksj 560 231

Jh uoyxqandj nÙkk=s; ,l
bathfu;j vkSj fctusl yhMj
js.kqdk] losZuacj 568] Iy‚V 9
dapu xaxk lkslkbVh
iq.ks 411 037

M‚- ukxguqe¸;k
funs”kd
dsaæh; fofuekZ.kdkjh
çkS|ksfxdh laLFkku ¼lh,eVhvkbZ½]
rqedqj jksM+] cSaxyksj& 560 022

Jh çdk”k fouksn
¼lnL; lfpo & vk,ch½
oSKkfud&,Q ,oa foHkkxk/;{k ¼,u,eVhlh½
dsaæh; fofuekZ.kdkjh çkS|ksfxdh
laLFkku ¼lh,eVhvkbZ½]
rqedqj jksM+] cSaxyksj& 560 022
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Smt. S Usha
Joint Director,
Central Manufacturing Technology Institute, 
(CMTI), Tumkur Road,
Bengaluru - 560 022

Dr. Balashanmugam
Joint Director,
Central Manufacturing Technology Institute, 
(CMTI), Tumkur Road,
Bengaluru - 560 022

Shri B R Mohanraj
Joint Director,
Central Manufacturing Technology Institute, 
(CMTI), Tumkur Road,
Bengaluru - 560 022

INVITEES

Dr. Jyothi Mazumder
Professor in Mechanical Engineering,
University of Michigen, 
GGB	(George	G.	Brown	Laboratory), 
2350	Hayward,
Ann Arbor MI 48109-2125

Prof. Roy Rajkumar
Head Manufacturing
Cranfield	University,	UK

Dr. Anantha Sheshan
Founder	&	Chairman,
5G	Group,	Fifth	Generation	Technologies	India	
Pvt.	Ltd.,	TS	140,	Block	2	&	9, 
4th	Floor,	Elnet	Software	City	Rajiv	Gandhi	Salai
Taramani, Chennai - 600 113, 
Tamilnadu

Jherh ,l- m”kk
la;qä funs”kd
dsaæh; fofuekZ.kdkjh çkS|ksfxdh
laLFkku ¼lh,eVhvkbZ½]
rqedqj jksM+] cSaxyksj& 560 022

M‚- ckyk”kueqxe
la;qä funs”kd
dsaæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku ¼lh,eVhvkbZ½]
rqedqj jksM+] cSaxyksj& 560 022

Jh chvkj eksgujkt
la;qä funs”kd
dsaæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku ¼lh,eVhvkbZ½]
rqedqj jksM+] cSaxyksj& 560 022

vkeaf=r O;fä

M‚- T;ksfr etqenkj
eSdsfudy bathfu;fjax esa çksQslj
fef”kxu ;wfuoflZVh
ththch ¼t‚tZ th- czkmu ç;ksx”kkyk½
2350 gsoMZ] ,uvkcZj] ,evkbZ 48109&2125

Jh j‚; jktdqekj
çeq[k fofuekZ.k
ØSu QhYM fo”ofo|ky;] ;wds

M‚- vuar “ks”ku
laLFkkid vkSj v/;{k] 5 thlewg
ikapoha ih<+h VsDuksy‚tht bafM;k çkbosV fyfeVsM
Vh,l 140] Cy‚d 2 vkSj 9] 4Fkh eafty]
,yusV l‚¶Vos;j flVh
jktho xka/kh lykbZ] rkjkef.k
psUubZ 600 113] rfeyukMq
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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	 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 has evolved as a Center of Excellence 
for Machine Tool and Manufacturing Process 
Development. The Institute has developed 
special-purpose machines for various needs and 
having	 established	 unique	 facilities,	 significantly	
assisted	 MSMEs	 by	 providing	 high	 value-added	
services. Additionally, CMTI has established 
good	 links	 with	 R&D	 institutes	 including	 IITs/
IISc,	 ISRO,	DRDO,	 BARC	 and	CSIR	 as	well	 as	
industry associations such as CII 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	 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	

1. About CMTI
lh,eVhvkbZ ds ckjs esa

dsaæh; fofuekZ.k çkS|ksfxdh laLFkku ¼lh,eVhvkbZ½ ,d Lok;Ùk 
vuqla/kku ,oa fodkl laLFkku gS] tks Hkkjr ljdkj ds Hkkjh 
m|ksx vkSj lkoZtfud m|e ea=ky;] Hkkjh m|ksx foHkkx ds 
v/khu LFkkfir fd;k x;k gSA lh,eVhvkbZ ekpZ 1962 esa lsaVªy 
e'khu Vwy baLVhVîwV ds :i esa Hkkjr ljdkj vkSj oh;wvks,lvks] 
rRdkyhu psdksLyksokfd;k ds ,d laLFkku ds la;qä lg;ksx 
ls LFkkfir fd;k x;k FkkA lh,eVhvkbZ dk uke 90 ds n'kd 
esa cnydj dsaæh; fofuekZ.k çkS|ksfxdh laLFkku djfn;k x;kA 
vR;k/kqfud lqfo/kkvksa ds lkFk rduhdh dkS'ky dh fofo/krk 
fofuekZ.k foKku vkSj çkS|ksfxdh ds fofHkUu igyqvksa esa 500 ls 
vf/kd rduhdh lek/kku çnku djus ds fy, lh,eVhvkbZ dks 
l{ke cukrh gSA lh,eVhvkbZ fMtkbu gSaMcqd] tks fd pkj 
n'kdksa ls vf/kd le; ls m|ksxksa esa mi;ksx dh tkj gh gS] 
,d ,slk ehy dk iRFkj gS tks lh,eVhvkbZ fo'ks"kKrk vkSj 
e'khu VwYl vkSj fofuekZ.k çfØ;k ds fodkl ds {ks= esa ;ksxnku 
dks n'kkZrk gSA

bu LFkkfir {kerkvksa ds gksus ds ckn] Hkkjr esa lh,eVhvkbZ 
e'khu Vwy vkSj fofuekZ.k çfØ;k fodkl ds fy, mR—"Vrk dsaæ 
ds :i esa fodflr gqvk gSA laLFkku us fofHkUu vko';drkvksa 
ds fy, fo'ks"k ç;kstu okyh e'khuksa dk fodkl fd;k gS 
vkSj mPp ewY; of/kZr lsok,a çnku djds] fof'k"V :i ls 
lgk;rk çkIr ,e,l,ebZ dh LFkkiuk dh gSA blds vfrfjä] 
lh,eVhvkbZ us vuqla/kku vkSj fodkl laLFkkuksa ds lkFk vPNs 
laca/k LFkkfir fd, gSa ftuesa vkbZvkbZVh vkbZvkbZ,llh] bljks] 
MhvkjMhvks] ch,vkjlh vkSj lh,lvkbZvkj ds lkFk&lkFk 
lhvkbZvkbZ vkSj vkbZ,eVh,e, tSl m|ksx la?k 'kkfey gSaA 
os lHkh ,d Nr ds uhps ,dh—r lek/kku çnkrk ds :i esa 
lh,eVhvkbZ dks ekU;rk ns pqds gSaA ;g iwjs mRikn fodkl pØ 
{ks= esa vkbZMs'ku] fMtkbu] fuekZ.k] ik;yV la;a=ksa dk ijh{k.k 
vkSj flLVe ,dhdj.k vFkkZr doj djus okyh bu&gkml 
{kerkvksa ds lkFk laHko gqvk gSA

fo'ks"k ç;kstu e'khuksa dh ,d foLr`r J`a[kyk ds fodkl vkSj 
mRiknu esa çekf.kr lk[k ds lkFk] lh,eVhvkbZ LekVZ fofuekZ.k 
vkSj vfHkuo mRikn fodkl ds fy, mR—"Vrk dk dsaæ cuus 
dh vksj vxzlj gSA LekVZj] e‚Mîwyj vkSj iqu% mi;ksx djus 
;ksX; e'khu VwYl vkSj muds leqPp; ¼mi ç.kkyh½ gekjs u, 
vkj,aMMh dsafær Mksesu esa ls ,d gksaxs] tks mHkjrh çkS|ksfxfd;ksa 
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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)

vkSj nh?kZdkfyd fLFkjrk dks /;ku esa j[krs gSaA lh,eVhvkbZ 
m|ksx ds fy, viuh ewY; of/kZr ¼ç;ksx'kkyk½ lsokvksa dks tkjh 
j[ksxk vkSj mls vkSj foLr`r djsxk] lkFk gh rduhdh is'ksojksa 
dks çf'k{k.k nsdj m|ksx esa vklkuh ls jkstxkj ;ksX; cuk,xk 
;k nwljksa ds fy, u, jkstxkj iSnk djsxkA

,d laxBu ds :i esa lh,eVhvkbZ xzkgdksa dks lacksf/kr djus esa 
egRoiw.kZ ifjorZu çkS|ksfxdh fodkl ds lanHkZ esa vko';d gS] 
tks ,l,ebZ ds fy, ç;ksx'kkyk lsokvksa] çf'k{k.k vkSj ijke'kZ 
lsokvksa tSls rduhdh gLr{ksi çnku djrk gSA bl o"kZ laLFkku 
ds dk;ksaZ dks lesfdr] lewgksa] oxksaZ vkSj xfrfof/k;ksa dks dsafær 
{ks=ksa esa fuEufyf[kr dsaæksa ds :i esa iquxZBu fd;k x;k gSA

• e'khu VwYl vkSj fo'ks"k ç;kstu midj.k dsaæ ¼lh&,lih,e½ 

• LekVZ fofuekZ.k] fçfllu e'khu VwYl ,ao ,xzsxsV~l 
¼lh&,l,eih,e½

• ekbØks uSuks fofuekZ.k ,oa esVªksy‚th dsUæ ¼lh&,e,uVh,e½

• lsalj] fotu çkS|ksfxdh ,oa fu;a=.k dsUæ ¼lh&,lohVhlh½

• ,fMVho ,oa fo'ks"k fofuekZ.kdkjh çlaLdj.k dsUæ 
¼lh&,,l,eih½

• dkS'ky fodkl dsUæ ¼lh&,bZ,,eVh½

• O;kikj fodkl vkSj lgk;rk lsok dsaæ  ¼lh&chMh ,aM 
,l,l½

• fu;kstu] foÙk] ç'kklu ,oa bathfu;fjax lsok,a ¼lh&ih,Q,bZ½
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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	

2018&19 esa laLFkku dk çn”kZu
2. Institute Performance in 2018-19

o"kZ 2018&19 esa] lh,eVhvkbZ us 12 e'khuksa ç.kkfy;ksa vkSj 5 
çfØ;k çkS|ksfxfd;ksa dks lQyrk iwoZd fodflr fd;k gSA 
fo'ks"k ç;kstu e'khuksa tSls 4-5 Vu {kerk dk ofVZdy IysuVjh 
feDlj] gkbZ LihM 'kVy&de jSfi;j ywe] vYVªk&lVhd 
Mk;eaM VfuaZx e'khu] bMqjsUl VsfLVax ,;jks Lisl ikVZ~l ds 
fy, VsLV fjax] ,ybZ,l, ,DVîw,VlZ dk çek.ku] xzkbafMax 
dh çfØ;k ds fy, FkeZy ikoj {kfriwfrZ ç.kkyh] fM¶;wtu 
,Y;qfeus'ku çfØ;k ds ckjs esa dqN mYys[k gSA bl o"kZ esa 
vkbZih vkjih<+h cgqr çHkko'kkyh gS D;ksafd lh,eVhvkbZ }kjk 
fodflr rhu e'khuksa dks VªsM ekdZ çkIr gq, gSa vkSj Ng ds 
fy, isVsaV nk;j fd, x, gSaA gekjs vYVªk&fçflLku Mk;eaM 
VfuaZx dks bEVsDl&2019 esa ^^,QbZvkbZ buksos'ku vokMZ^^ çkIr 
gqvk gS] tks fd fiNys 40 o"kksaZ esa e'khu VwYl ds loZJs"B 
buksos'ku ds fy, çfl) ekU;rk gSA bl o"kZ esa] gekjh Vhe 
us 10 çk;ksftr ifj;kstukvksa dks iwjk fd;k gS] vkSj 16 ubZ 
ifj;kstukvksa ds fy, çk;kstu çkIr djus esa Hkh lQy jgh 
gSA bl o"kZ 10 Vu {kerk ds ofVZdy IysuVjh feDlj dks 
fMtkbu vkSj fodflr djus ds fy, ,d çeq[k çkstsDV QafMax 
'kkj&bljks ls çkIr gqbZ gSA m|ksxksa vkSj vU; fgr /kkjdksa ds 
fy, gekjh ç;ksx'kkyk lsok,a] gekjs xzkgdksa }kjk vPNh rjg 
ls çkIr dh tkrh gSaA 2018&19 esa] gekjs ikl Lol`tu vkSj 
xzkgdksa dh la[;k ds lanHkZ esa ,d mPpre fjd‚MZ gS tks 
lh,eVhvkbZ us bu ewY; of/kZr lsokvksa dks çnku fd;k gSA 
vkbZihvkj ds ekspsZ ij Hkh lh,eVhvkbZ us bl o"kZ 5 isVsaV 
vkSj d‚ihjkbV Qkbfyax ds lkFk csgrj ;ksxnku fn;k] gekjs 
3 mRiknksa dks VªsM ekdZ çkIr gq, gSA  2018&19 esa dh xbZ 
buesa ls dqN çeq[k miyfC/k;ksa ij uhps çdk'k Mkyk x;k gSA

2-1- rduhdh miyfC/k;ka

yhfMax ,tLysV ,DVîw,VlZ dk Lons'khdj.k ¼,ybZ,l,½ 

,d foeku esa yhfMax&,t LySV~l foeku esa geys ds dks.k dks 
c<+kus esa egRoiw.kZ gSa ftlls LVky xfr c<+ jgh gSA yhfMax 
,t LySV ,DVîw,VlZ ek/;fed ,DVîw,Vj gSa tks ,ylh, 
esa yhfMax&,t LySV ds foeku dh ek/;fed mM+ku fu;a=.k 
lrgksa dh fLFkfr ds fy, ftEesnkj gSaA çR;sd ,ylh, dks 
,ybZ,l ,DVîw,VlZ ds Ng uacj ds lkFk yxk;k tkrk gSA 
rhu ,DVîw,VlZ ys¶V lkbM foax ij vkSj rhu jkbV lkbM 
foaXl ij yxs gSaA lh,eVhvkbZ us lHkh ijh{k.k fjlkoksa dks 
fMtkbu fd;k gS vkSj fuEufyf[kr ijh{k.kksa ds fy, ,ybZ,l, 
,DVîw,VlZ dh rhu Jsf.k;ksa ds fy, çksVksd‚y LFkkfir fd, 
gSaA bUgsa 16 vxLr 2019 dks lQyrk iwoZd oSekfudh fodkl 
,tsalh ¼,Mh,½ dks lkSai fn;k x;k gSA blds lkFk ,ylh, esa 
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have been successfully handover to Aeronautical 
Development Agency (ADA) on 16th 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-I	 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-I	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. 

gkbZLihM “kVy&de jSfi;j ywe
High	Speed	Shuttle-less	Rapier	Loom

mi;ksx fd, tk jgs lHkh 20 çdkj ds ,DVîw,VlZ dks Lons'kh 
cuk fn;k x;k gSA bl ç;kl ls ,p,,y dks Hkkjh ykHk feyus 
dh mEehn gSA

gkbZ LihM “kVy&de jSfi;j ywe

vçSy 2015 esa VsDlVkby e”khujh eSU;qQSDpjlZ dalksfVZ;e 
¼Vh,e,elh½ vkSj VsDlVkby e”khujh eSU;qQSDpjlZ ,lksfl,”ku 
¼Vh,e,e,½ ds lg;ksx ls lh,eVhvkbZ us Mh,pvkbZ dh  Ldhe 
ds rgr Hkkjrh; dSfiVy xqM~l dh oSf”od çfrLi/kkZ c<+kus ds 
fy, gkbZ LihM “kVy de Ykwe djus ds fy, mUur rduhdksa 
dk fodkl fd;k FkkA

ifj;kstuk ds çFke pj.k esa 450 vkjih,e dh xfr ls lapkyu 
djus esa l{ke gkbZ LihM MkVy&de jSfi;j ywe dk fMtkbu 
vkSj fodkl “kkfey gSA çksVks Vkbiywe lQyrk iwoZd fodflr 
fd;k x;k gS vkSj çkS|ksfxdh dks Vh,e,elh dks LFkkukarfjr 
fd;k x;k gSA ywe us lh,eVhvkbZ esa dikl dh che ds lkFk 
dBksj ijh{k.k ¼cqukbZ ds ijh{k.k lfgr½ fd;k Fkk vkSj bls 
ihvkj,elh vkSj Vh,e,elh lnL;ksa ds lkeus çnf”kZr fd;k 
x;k FkkA ifj;kstuk dk çFke pj.k iw.kZ gks x;k gS vkSj blds 
mís’;ksa dh çkfIr gks xbZ gSA ijh{k.k ds fy, çksVks Vkbiywe 
dks lwjr esa ,d m|ksx esa LFkkfir vkSj pkyw fd;k x;k gSA 
dikl vkSj i‚fy,LVj ;kuZ ds lkFk 450 vkjih,e ij cqukbZ 
ds fy, ywe dks Bhd ik;k x;k gSA ywe us 450 vkjih,e dh 
viuh jsVsM xfr ls larks”ktud çn”kZu vkSj cqukbZ dh xq.koÙkk 
dk çn”kZu fd;k gS vkSj m|ksx ijh{k.k ysus ds fy, rS;kj gSA
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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	 III	 and	
Chandrayana-2.

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	

ofVZdy IySusVjh feDljksa dk fMtkbu ,oa fofuekZ.k

lh,eVhvkbZ Bksl ç.kksndksa dks feykus ds fy, vko”;d 
ofVZdy IySusVjh feDljksa dh jsat fodflr djds varfj{k 
vuqla/kku dk;ZØe esa lfØ; :i ls lg;ksx dj jgk gSA 
vc rd lh,eVhvkbZ us v‚fMZusal QSDVªht] ,pbZvkj,e,y 
vkSj bljks&”kkj ds fy, ,sls 22 uacj feDlj fodflr vkSj 
lQyrk iwoZd LFkkfir fd, gSaA fiNys 100 fnuksa ds nkSjku 
geus 2-5 Vu vkSj 4-5 Vu {kerk ds nks feDlj rS;kj fd, gSaA 
blh {kerk ds lkFk] lh,eVhvkbZ vc bljks&”kkj ds fy, 10 
Vu {kerk ds nks feDlj fodflr dj jgk gSA bljks }kjk ;g 
crk;k x;k gS fd gekjs feDlj dk mi;ksx gky ds varfj{k 
fe”ku dk;ZØe tSls th,l,yoh&,eds vkSj paæ;ku&2 ds 
fy, fd;k x;k gSA

;kstuk ifj;kstuk,a

•	 LekVZ fofuekZ.k çn”kZu vkSj fodkl lsyß¼,l,eMhMhlh½

 lh,eVhvkbZ] csaxyq# esa m|ksx 4-0] vkbZvksVh ¼baVjusV v‚Q 
fFkaXl½ IysVQ‚eZ ij lh,eVhvkbZ esa ,d LekVZ fofuekZ.k 
¼e’khu Vwy dsafær½ dk dk;Z çxfr ij gSA lh,eVhvkbZ 
us jktdksV] gqcyh vkSj dks;EcVwj esa rhu m|ksx 4-0 
tkx:drk dk;ZØe vk;ksftr fd,A vçSy 2019 esa LekVZ 
fofuekZ.k ij nks fnolh; jk’Vªh; lEesyu dk vk;kstu 
fd;k x;kA fuEufyf[kr fodkl xfrfof/k;ksa dks iwjk fd;k 
tk jgk gSA

& ysxslh e”khu dks LekVZ e”khuksa esa ifjofrZr djus ds 
fy, çkS|ksfxfd;ksa dk fodkl

& mRikndrk] e”khu vkSj e”khfuax lVhdrk dh o`f) 
ls lacaf/kr e”khu VwYl ds fy, çkS|ksfxdh fodklA 
çkxkfä j[k & j[kkoA

& LekVZ e”khusa vkSj midj.k

Development	of	10t	Vertical	Mixer	for	SPAG	Project

SPAG	Project	:	Development	&	Supply	of	10t	Vertical	Mixer	Contract	was	
signed	with	M/s	CMTI,	Bengaluru	on	15-03-2019
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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	I	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	 Ion	
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 

& e”khu Vw e”khu dusD”ku çksVksd‚y

& m|ksx Hkkxhnkjksa ds fy, çkS|ksfxdh lek/kku

& lkbcj fQftdy e”khu VwYl ¼lhih,eVh½ ds fy, 
çkS|ksfxfd;ksa dk fodkl

& fofuekZ.k çfØ;k e‚Mfyax vkSj vkfVZfQf”k;y baVsfytsal

& fodkl ds Åij dbZ m|ksxksa ds lkFk le>kSrk Kkiu 
çxfr ij gSaA

& 4-0 ds ckjs esa ,e,l,ebZ,l ds chp tkx:drk iSnk 
djus ds fy, dk;Z”kkyk,a vk;ksftr dh tk jgh gSaA

• çsflLku esVªksy‚th ç;ksx”kkyk ¼,evksih,e,y½ dk         
vk/kqfudhdj.k 

 Mh,pvkbZ Ldhe ds rgr Hkkjrh; iw¡thxr oLrq {ks= esa 
çfrLi/kkZ c<+kus ds fy, ds d‚eu bathfu;fjax QSflfyVht 
lsaVj ¼lhbZ,Qlh½ vkSj dukZVd ljdkj ls foÙk iks”k.k dk 
dk;Z lh,eVhvkbZ esa çxfr ij gSA daI;wVj cká midj.kksa] 
lkekU; midj.kksa] ljQsl jQusl vkSj daVwj VsLVj] mPp 
ifj”kq)rk v‚Vksd‚fyesVj dh [kjhn iwjh gks xbZ gS vkSj 
midj.kksa dh LFkkiuk dk dk;Z çxfr ij gSA ;wih,elh 
850 lh,e,e dk mUu;u çxfr ij gSA i;kZoj.k fu;a=.k 
ç.kkyh dk dke iwjk gks x;k gSA

• uSuks fofuekZ.k çkS|ksfxdh dsaæ ¼,u,eVhlh½

 fo”ks’kKksa }kjk VsaMj M‚D;wesaV dh rS;kjh vkSj vuqleFkZu] 
VsaMj ¶yksfVax] VsaMj çkslsflax vkSj Dyhu :e ySc] ,poh,lh 
flLVe] ch,e,l flLVe] bysfDVªdy dk;Z] vfXu lqj{kk 
vkSj vykeZ] ços”k fu;a=.k vkSj lqj{kk] xSl ikbfiax] Mhth 
dh LFkkiuk ds fy, lhihMCY;wMh }kjk fufonk nh xbZ gS] 
;wih,l] MsVk usVofdaZx dk dk;Z iw.kZ gks x;k gSA bu dk;ksaZ 
dk fu’iknu tkjh gSA chvksD;w dks vafre :i nsuk vkSj 
daiu blksys”ku] dk;kZy; midj.k] fy¶V] laihfM+r ok;q 
vkiwfrZ] lkexzh gSaMfyax midj.k vkSj Øsu ds fy, VsaMfjax 
iwjh gks xbZ gS vkSj bu dk;ksaZ dk fu”iknu çxfr ij gSA

• lsalj çkS|ksfxdh fodkl lqfo/kk ¼,lVhMh,Q½

 vf/kdka’k midj.k dz; fd, x, gSa] tks LVSaMck; midj.k 
Dyhu :e *lqfo/kk esa LFkkfir gSa vkSj v‚ijs”kuy gSaA 
lh,eVhvkbZ esa bysDVª‚u che ok’ihdj.k ç.kkyh] Mhi 
fj,fDVo vk;u bfpax flLVe] IykTek of/kZr jklk;fud 
ok’i teko ç.kkyh LFkkfir dh xbZ gSA çfØ;k ykbu dks 
iwjk djus ds lkFk gh vkj ,aM Mh dks vafre :i nsus ds 
fy, midj.k] lkeku vkSj ijh{k.k ç.kkyh dh lwph dks 
vafre :i fn;k x;k gSA ubZ fcfYMax vko”;drk ¼QqV 
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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 µm.

- 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	 µm	 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 µm.

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

1-2 feeh ghjs ij vadu dh du Qksdy dh Nfo
Confocal Images of Marking on the 1.2 mm Diamond

fçaV ds lkFk midj.k ysvkmV] Dyhu #e dh vko”;drk 
vkSj lHkh mi;ksxh vko”;drkvksa½ dks ladfyr fd;k x;k 
gS vkSj lhihMCY;wMh ds ek/;e ls fufonk dh xbZ gSA 
ubZ vkj,aMMh ifj;kstukvksa dh igpku dh xbZ gS ¼nksuksa 
çkS|ksfxdh vkSj mRikn fodkl½ vkSj vkj,ch dh vksj ls 
vuqeksfnr vkSj çxfr ij gSaA

 fçfllu fofuekZ.k% çkslsl çkS|ksfxdh ,oa lsok,a

d- lVhd vkSj lw{e Hkkxksa ds fuekZ.k ds fy, çkS|ksfxdh dk 
fodkl] bu&gkml ifj;kstukvksa ds fy, e”khfuax lsok,a 
çnku djuk] vuqla/kku vkSj fodkl fMtkbu ds vykok 
ckgjh vko”;drkvksa dks iwjk djuk] fçfllu fofuekZ.k 
lsokvksa ij /;ku dsafær gSA

 ns”k ds çeq[k vkHkw’k.k fuekZrk esa ls ,d ds fy, QsEVks 
lsdaM ystj ekbØks e”khfuax ç.kkyh dk mi;ksx dj 
ghjs dks fpfàr djus ds fy, lQyrk iwoZd ,d çfØ;k 
LFkkfir dh xbZA ghjs dk vkdkj 1-2 feeh gS tgka vadu 
vk;ke 50x100 ekbØksu gSA

& va”kakdu eq[kkSVk ds e”khfuax ds fy, çkS|ksfxdhA HkkSfrd 

ok’i teko ¼ihohMh½ ç.kkyh dk mi;ksx djds 1-5 

feeh eksVh lksMk ykbe Xykl ij 100 ,u,e eksVh dh 

,d de&ijkorZu Økse dksfVax dks yxk;k x;k FkkA 

fQj dsvkj,Q& 248 ,u,e ystj dk mi;ksx djrs 

gq,] vk/kkj lClVªsV dks çHkkfor fd, fcuk 10 ekbØksu 

ls 1-5 feeh rd dh fo”ks’krk,a ekLd esa uDdk”kh xbZaA

& o‚p Mk;y Xykl ls xksYM dksfVax dks gVkus ds fy, 

o‚p Mk;y Xykl ls lksuk dksfVax dh rduhd fudkyh 

xbZA lksus dh dksfVax dh eksVkbZ 0-3 ekbØksu FkhA

[k-   çkS|ksfxdh vk;keh vkSj fLFkrh; Vksyjsal<10 lq{e  

    ekih tks foeku v‚Dlhtu midj.kksa ds fy, mi;ksx 
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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	 µm	made	 of	 Stavax	 steel	 which	 are	
used in Cochlear implant applications.

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

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

- Assembly	 &	 testing	 of	 airborne	 quality	
hydraulic	system	filters	for	use	in	aircrafts.	

- Hydrodynamic bearings having an 
accuracy	 <1µm	 and	 a	 surface	 finish	 of	
<50nm.

- Hyperbolic	feed	rollers	of	SPM	are	used	in	
bearing having high geometrical accuracy 
in the order of 5 µm and their surface 
quality	in	the	order	of	0.4µm.

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

Tracks deposited through DMD process

fd;k tkrk gS ;g fczfFkax jsxqysVj ikVksaZ  dh e”khfuax ds fy, 
fodflr dh gSA

x- ekbØks bysDVªksM ,jsMkb dh e”khfuax ds fodkl ds fy, 
çkS|ksfxdh] LVSosDl LVhy ls cus 5& 10 ekbØksu dh 
lhek esa vk;keh vkSj LFkSfrd Vksyjsal gS tks dksDys;j 
çR;kjksi.k vuqç;ksxksa esa mi;ksx fd;k tkrk gSA 

?k- ,l,l&316 ls cuh fVi MhvkbZ, 0-050 feeh okys
 ekbØks uhMYl dh e”khfuax ds fy, rduhd fodflr 

dh xbZA

³- fofuekZ.k çkS|ksfxdh fodkl ifj;kstukvksa ¼lrr  
xfrfof/k½ esa ls dqN bl çdkj gSa

 & ,;jØk¶V esa mi;ksx ds fy, ,;jcksuZ DokfyVh   
 gkbMªksfyd flLVe fQYVj dk vlsacyh vkSj ijh{k.kA

 & gkbMªks Mk;ukfed fc;fjaXl dh lVhdrk <1 µm
  vkSj lrg fQfu”k <50 µm gSA

 & ,lih,e ds gkbijcksfyd QhM jksylZ dk mi;ksx 5  
 ekbØksu ds Øe esa mPp T;kferh; lVhdrk vkSj 0-4 
    µm ds Øe esa mudh lrg dh xq.koÙkk dks çHkkfor   
     djus ds fy, fd;k tkrk gSA

,fMVho fofuekZ.k
& ,;jksLisl vuqç;ksxksa ds fy, çR;{k /kkrq teko çfØ;k ds 

ek/;e ls ok;q ds rkieku laosnd ds fy, çkS|ksfxdh dk 
fodkl iwjk gks x;k gSA

& dkaL; fudy uewuksa ds çR;{k /kkrq ystj flaVfjax 
¼Mh,e,y,l½ dk dk;Z iw.kZ gks x;k gSA

& LVsuysl LVhy ij ,p13 Vwy LVhy dk Mk;jsDV esVy 
fMiksft”ku ¼Mh,eMh½ dk dk;Z iw.kZ gks x;k gSA

&  budksuy&625 lClVªsV ij budksuy&625 ds ,dy VªSd teko      
    dk çR;{k /kkrq teko ¼Mh,eMh½ iwjk gks x;k gSSA

Mh,eMh çfØ;k ds ek/;e ls tek fd, x, VªSd
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Testing and Evaluation of Special Products

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

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

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

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

e.	 Qualification	 testing	 of	 Leading	 edge	 slat	
actuator is completed.

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

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

h.	 Requalification	of	 tooling	supplied	 to	Ship	
Building Centre is completed

i.	 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).

j.	 Testing	and	evaluation	of	airworthy	products	
are	taken	up	as	a	continuing	activity:	

Test part fabricated through DMD process

fo”ks’k mRiknksa dk ijh{k.k vkSj ewY;kadu

d- ,MsIVj LyhOl dk fuekZ.k vkSj fM¶;wtu ,Y;qfeus”ku iwjk 
gks x;k gSA lh,eVhvkbZ us bl rduhd dks ÅtkZ {ks=ksa 
dk leFkZu djus ds fy, Lons’kh fd;k gSA

[k- ,e 120 LVM vkSj uV~l dk fuekZ.k vkSj çlkj lay{k.k 
çxfr ij gSA

x- ,ylh, ds fy, ,;jksLisl ,yvkj;w,l ds çh&baLV‚ys”ku 
psd ds fy, 5 VsLV fjXl dk fodkl çxfr ij gSA

?k- v{kh; fiLVu iai vkSj fx;j jksVjh ,DVîw,Vj dk fodkl 
tkjh gSA

³- yhfMax ,t LySV ,DVîw,Vj dh ;ksX;rk ijh{k.k iwjk gks 
x;k gSA

p-  ghV ,DlpsatlZ ncko lkbfdfyax ijh{k.k fjx vkSj FkeZy 
çn”kZu ijh{k.k lqfo/kk ds fy, okf’kZd j[k j[kko vuqca/k 
iwjk gks x;k gSA

N- iai ijh{k.k ds fy, okf’kZd vuqj{k.k vuqca/k ,ylh, iaiksa 
ds fy, fodflr fjx lqfo/kk,a çxfr ij gSaA

t- “khi fcfYMax lsaVj esa lIykbZ djus okys Vwfyax dk 
vko”;d dk;Z iw.kZ gks x;k gSA

>- jklk;fud ç;ksx”kkyk ¼,u,ch,y Lks ekU;rk çkIr½ us     
/kkrqvksa vkSj feJ /kkrqvksa ds jklk;fud fo”ys”k.k] /kkrq 
dksfVax dh igpku vkSj /kkrq dksfVax eksVkbZ] lrg ds 
mipkj] rsy fo”ys’k.k vkSj ued Lçs d{k ¼451 vlkbuesaV½ 
dk mi;ksx djrs gq, ?kVdksa ds la{kkj.k ijh{k.k ds {ks= esa 
lsok,a çnku dhaA

¥- ,;j oFkhZ mRiknksa dk ijh{k.k vkSj ewY;kadu ,d lrr 
xfrfof/k ds :i esa fd;k tkrk gS% 

 ijh{k.k fgLlk Mh,eMh çfØ;k ds ek/;e ls ÝsfczdsVs gks x;k
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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).

b.	 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.

c.	 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	

 &,ylh, gkbMªksfyd rRoksa ¼batu pkfyr vkSj eq[; iai] 
gkbMªksfyd fQYVj rRo vkSj la;kstu½ ij tk¡p djukA

 &,ybZ,l ,DVîw,Vj ¼daiu] vjsLVj “k‚d] “k‚d csap 
gSaMfyax] ÅapkbZ] vknZzrk] FkeZy “k‚d] bZ,evkbZ/bZ,elh] 
Roj.k ijh{k.k½ ds lhfer ;ksX;rk ijh{k.k ds fgLls ds :i 
esa i;kZoj.k ijh{k.k] ncko vkosx ijh{k.k dk dk;Z iw.kZ gks 
x;k gSA ijh{k.k fjiksVZ okys ijh{k.kdrkZ ,Mh, dks lkSai 
fn, x, gSaA

 &gkbMªksfyd fQYVj ij ncko lk;fDyax ijh{k.k] ok;oh; 
flysaMj dk ijh{k.k] gkbMªksfyd flysaMjksa dk xeZ vkSj 
BaMk lks[k] Lopkfyr d.k dkmaVj dk dSfyczs”ku] jfLl;ksa 
dk Hkkj ijh{k.k] lksyu‚bM okYo ij FkzslgksYM oksYVst 
ijh{k.k] flysaMjksa dk ijh{k.k] rsy lanw”k.k ds Lrj dk 
ekiu] fuLianu fLiu&v‚u fQYVj] ?kVd lQkbZ Lrj dh 
tk¡p] ncko xstksa ds va’kkadu] gkbMªksLVSfVd ncko ijh{k.k 
vkSj va”kkadu æo dh vkiwfrZ ij n{krk ijh{k.k vkSj xanxh 
/kkj.k {kerk fu;fer ijh{k.k lsokvksa ds :i esa fd, x, 
FksA ¼180 leuqns’ku½A

 &fQYVjs”ku ;wfuV dks lkfcr djus ds fy, dbZ v‚ulkbV 
rsy lanw”k.k fo”ys’k.k fd, x, FksA

dsfyczslu vkSj fujh{k.k lsok,¡

 bl vof/k ds nkSjku 18 ljdkjh laxBuksa] 27 lkoZtfud 
{ks=ksa vkSj 342 futh laxBuksa dks çeq[k dsfyczslu dh 
lsok, açnku dh xbZaA

d-  varjjk’Vªh; ekudksa ¼413 va”kkadu vkSj 41 fujh{k.k dk;Z½ 
ds fy, yackbZ] dks.k] :i] ljQsl fQfu”k vkSj VªslfcfyVh 
ds lkFk fx;j ds {ks= esa cgqr lVhd ?kVdksa ds fujh{k.k 
ds dsfyczslu A

[k-  fuEufyf[kr çeq[k {ks=ksa esa fd, x, xst vkSj ekLVlZ 
dk va”kkadu% lHkh xzsM ds xst Cy‚d ,axy xst Cy‚d 
(K ’/, 00’,, 0 ’,’ 1 ’और 2’),] ftldh rqyuk jk’Vªh; / 
varjkZ’Vªh; ç;ksx”kkykvksa ds lkFk leewY; ij vfuf”pr 
ekiu fd;k tkrk gSA

x- ekLVj dsfyczs”ku% jQusl ds ekinaMksa ds fy, jQusl] 
xzqQMs¶V] Xykl gseh&LQs;j] f¶yd LVsaMMZ] vkVZQsDV~l 
tSls fx;jekLVlZ ¼buoVZ vkSj çksQkby ekLVlZ½] gsfyDl 
vkSj yhMekLVj] v‚fIVdy ¶ySV~l] v‚fIVdy iSjylZ 
dSyhij psdj/psdekLVlZ] jsfM;l ekLVlZ] jkmaMusl 
ekLVj] jsQjsal ekLVj lsfVax j‚M~l] ekLVj Xykl Ldsy] 
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Scales,	Glass	hemi-spheres,	flick	standards

d.	 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.

e.	 On-site	calibration	of	(19	assignments):	

- Coordinate Measuring Machine

- Laser	Measurement	systems

- CNC Machines

- Slip	Gauge	Comparator

- Vision	Measuring	System

- Surface	Plate,	Granite

f.	 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.	

g.	 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

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

i.	 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	

Xykl gseh&LQs;j] f¶yd ekudksa dh tk¡pA

?k- ;a=ksa/miLdjksa dh dSfyczslu lhek xst ¼Iysu] FkzsMsM 
vkSj Vsij½] miLdj tSls ,DlVsUlksehVj] Åapkb Zxst] 
xgjkbZxst] ekbØksehVj vkfn] ekLVj flysaMj] csyukdkj 
oxZ ;k Xykl Ldsy] lsfVax Iyx/fjaxxst] FkzsM Iyx xst] 
fjax x‚t] xzsukbV/LVhy LDok;j] FkzsM ekius okys rkj] FkzsM 
fip ekbØksehVj] c‚y ckj vkfnA

³- ¼19 vlkbuesaV½ dk v‚u&lkbV dsyhczslu% 

 & fu;ked eki e”khu

 & ystj ekiu ç.kkyh

 & lh,ulh e”khusa

 & fLyi xst d‚EisjsVj

 & fotu ekiu ç.kkyh

 & ljQs lIysV] xzsukbV

p-  blds vykok] ikjaifjd ekius okys lgk;d midj.k/
xst/midj.k tSls fd ofuZ;j vkSj Mk;y dSfyilZ] ekLVj 
c‚Yl] Ldsy] VsLV flDl] Vsi] fLifjV ysoy] bysDVª‚fud 
ysoy] Mk;yx‚Xl] VsLV eSaM~lZ] fDyuksehVj vkfn dks Hkh 
dSfyczsV fd;k x;kA

N- uSuks esVªksy‚th lsok,a vYVªk lVhd lrgksa ds e”khfuax 
ds fy, çfØ;k vuqdwyu ds fy, lek/kku çnku djrh 
gSaA v‚Vkseksckby] tSo fpfdRlk vkSj ijek.kq vuqç;ksxksa 
ds fy, ijek.kq cy ekbØksLdksi] daQksdy ekbØksLdksi] 
,fyiks ehVj vkSj v‚fIVdy çksQkbyj dk mi;ksx djds 
mi uSuks ehVj Lrjksa dh lhek esa lrg [kqjnjkiu dk 
ekiuA lsokvksa dks fofHkUu m|ksxksa vkSj “kS{kf.kd laLFkkuksa 
dks çnku fd;k x;kA

t- fujh{k.k vkSj ekiu lsokvksa esa fidvi lsxesaV vkSj jsfM,fVax 
lsxesaV] lsalj Cy‚d] flysaMj Cy‚d vkSj Vsij jksylZ] Vwy 
gksYMlZ] Liwy ,aM c‚Mh ds vk;keh vkSj T;kferh; eki 
“kkfey gSaA

>-  ljQsl bathfu;fjax xfrfof/k;ksa us lh,uVh vkSj Mh,ylh 
dk mi;ksx djrs gq, u, uSuks dEiksftV lkexzh ds {ks= esa 
vuqla/kku dk;ksaZ dks tkjh j[kk vkSj vkS|ksfxd vuqç;ksxksa 
ds fy, Mh,ylh ds fodkl ds fy, çkS|ksfxfd;ksa dk 
fodkl fd;k gS] ekbØks fg,VlZ dk fodkl] ,ebZ,e,l 
ekLd] esVªksy‚th dyk—fr;ksa] lqj{kkRed dksfVaXl vkfnA

 çxfr ds fofHkUu pj.kksa esa lQsZl bathfu;fjax ds 
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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

j.	 Noise	 &	 vibration	 analysis:	 Following		
assignments	were carried out

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

- Vibration	measurement	on	cutting	tool

- Thermal imaging measurement of 
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	 facilities	 were	 added/ 
	 upgraded	under	the	various	plan	projects:

- Surface	Roughness	and	Contour	Tester	

- Upgraded UPMC-850 Coordinate 
Measuring Machine 

- Order placed for High Precision Roundness 
Tester, High Precision Autocollimator 

- GFI	 Languard	 network	 security	 scanner	
software

- Up	keeping	of	HP	Hardware	Blade	servers,	
Storage	and	backup	solution

lg;ksxkRed vuqla/kku ,oa fodkl igy “kkfey gS%

- ukbV fotu flLVe esa mi;ksx fd, tkus okys ysal ds 
fy, baÝkjsM foaMkst ds fy, Mh,ylh ,aVhfj¶ysfDVo 
dksfVax dk fodklA

 ,uksMkbLMVk bVsfu;e] VkbVsfu;e vkSj ,uksMkbLM 
,Y;wehfu;e tSls fofHkUu lClVªsV ij lh,uVh 
fodflr fd, x, vkSj bljks dks fn, x,A ihbZlhohMh 
dk mi;ksx dj fofHkUu ,;jksLisl lClVªsV ij dkcZu 
dksfVaXl ds la”ys”k.k vkSj y{k.k o.kZu ij bljks      
}kjk foÙk iksf’kr ifj;kstuk dks iwjk fd;k x;k vkSj 
fjiksVZ bljks dks lkSaih xbZA çkstsDV dks fjLiksaM çksxzke 
ds rgr fn;k x;k FkkA

¥- “kksj vkSj daiu fo”ys’k.k% fuEufyf[kr dk;Z fd, x,

& Xykl ,t xzkbafMax e”khu dk LVsVhd] Mk;usfed 
fLVQusl ,oa daiu dk ekiuA

& dfVax Vwy ij daiu eki

& “kVyysl ywe dh FkeZy besftax eki

& MCY;wlh lexz uewuksa ij y‚xfjnfed fMfØesaV eki

& dSc cwLVj dh /ofu “kfäeki

& ,poh,lh bdkb;ksa dh /ofu “kfä ekiu vkSj lajpuk 
cksuZ ekiu

& Hkkj <ksuk ds daiu vkSj “kksj eki

& ,poh,lh ç”kald vkSj eksVj ds xfr”khy larqyu

& ,p,QvkSj MCY;w,pfLiaMy dk Mk;usfed cSysaflax

& gSaM gsUMy VwYl dk daiu ekiu

çeq[k lqfo/kk,a ifjo/kZu/mUu;u

 fuEufyf[kr lqfo/kkvksa dks fofHkUu ;kstuk ifj;kstukvksa ds 
rgr tksM+k / mUu;u fd;k x;k Fkk%

& ljQsl jQusl vkSj daVwj VsLVjA

& mUur ;wih,elh&850 leUo;d ekius dh e”khuA

& gkbZ fçfllu jkmaMusl VsLVj] gkbZ fçfltu 
v‚Vksd‚fyesVj ds fy, vkns”k fn;k x;kA

& th,QvkbZySa xMZ usVodZ lqj{kk LdSuj l‚¶Vos;jA

& ,pih gkMZos;j CysMloZj] LVksjst vkSj cSdvi lek/kku 
dks /;ku esa j[krs gq,A
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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.

1.	 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/
s11661-018-5089-y 

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

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

4.	 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.

5.	 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).

6.	 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	

2-2- vuqla/kku çdk'ku

 isij çdkf'kr / çLrqfr / Loh—fr

 fofHkUu i=&if=dkvksa] jk"Vªh; vkSj varjkZ"Vªh; lEesyuksa 
esa lh,eVhvkbZ ds oSKkfudksa }kjk fuEufyf[kr i= çLrqr 
fd, x,A

1- ikmMj /kkrqdeZ ekxZ }kjk fufeZr lh;w / ,lvkbZlhih 
daiksftV esa baVjQsl fMtkbu igyqvksa vkSj 
fo'ks"krkvksa dk egRo ij Vh-,l- dfork] ,y jaxkjkt 
vkSj ,l-,l- vo/kkuh /kkrqdeZ vkSj lkexzh ysunsu	
https://doi.org/10.007/s11661-018-5089-y ij 
çdkf'kr gqvkA

2- eatwukFk ,e ,] eq#xu ,] çdk'k fouksn] ckyk”keqxe 
,u us ^^,czsflo ¶yks fQfuf'kax e'khu ds ek/;e 
ls ok;j bysfDVªdy fMLpktZ e'khu dh jh&LVSLV 
ijr dks gVk dj lrg [kqjnjk iu lq/kkj^^ ij 
7osa varjkZ"Vªh; vkSj 28osa vf[ky Hkkjrh; fofuekZ.k 
çkS|ksfxdh] fMtkbu vkSj vuqla/kku ¼,vkbZ,eVhMhvkj½ 
lEesyu 2018] d‚yst v‚Q bathfu;fjax fxaMh] vUuk 
fo'ofo|ky;] psUubZ] Hkkjr esa çnf'kZr fd;kA

3- 29&31 ekpZ 2019 ds nkSjku ohvkbZVh] osYyksj esa 
vk;ksftr nwljs varjkZ"Vªh; lEesyu esa 2osa varjkZ"Vªh; 
lEesyu esa feFkqu ,l,u] ujsaæ jsìh Vh] çdk'k fouksn] 
^^Ldsfuax Vufyax ekbØksLdksi }kjk uSuks dybesftax 
dk uewuk^^ is'k fd;kA

4- ujsaæ jsìh Vh] 'kueqxjkt oh] çdk'k fouksn] xksih 
—".kk ,l] ^^fçfltu e'khu VwYl ds fy, okLrfod 
le; FkeZy =qfV daiu”kslu j.kuhfr^^ lkexzh] 
fofuekZ.k vkSj e‚Mfyax ¼vkbZlh,e,e,e½ 2019 ij 
varjkZ"Vªh; lEesyu esa çLrqr dh xbZ gS vkSj lkexzh 
ftlds fy, pquk Hkh x;k gS% dk;ZokghA

5- Vh- ujsaæ jsìh] foFkqu ,l,u] fouksn çdk'k] Jhdkarkjko 
,l] gjcVZ] efoZu] ^^uSuks i‚fLVax vuqç;ksxksa ds fy, 
mPp cSaMfoM~Fk ¶ysDlpj vk/kkfjr LVst dk fodkl^^ 
tks mUur foKku i=] [kaM 24] uacj 8] vxLr 2018] 
ihih 5989&5993 ¼5½ esa çdkf'kr fd;k x;k gSA

6- gfj—".k lrh'k FkksVk] uohu ds] vafdr ds] 
ckyk'kUeqxe] ^^fMtkbu vkSj MªkbZ ekbØksuksbMYl 
bysDVªksM vk/kkfjr bZbZth vf/kxzg.k ds fy, iksVsZcy 
ok;jysl baLVªwesaVs'ku flLVe^^] baLVªwesaVs'ku VsDuksy‚th 
ds varjkZ"Vªh; tuZy] baMlsaZl ifCyds'ku ¼Loh—r½
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Instrumentation Technology, Inderscience 
Publications (Accepted)

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

8.	 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

9.	 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.

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

11.	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

12.	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

13.	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

14.	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. 

7- Vh ,l dfork] ,y jaxjkt] ,l ,l vo/kkuh] 
baVjQsl fMtkbu fMtkbu ds egRo vkSj fo'ks"krkvksa 
esa lh / ,l lhlhih dEiksftV~l ikmMj /kkrqdeZ ekxZ] 
/kkrqdeZ vkSj lkexzh ysunsu] o‚Y;we 50] vad 4] ihih 
1902&1919 }kjk x<+s x,A

8- nhikvkj] m"kk ,l ¼2018½] ,d jkscksV&ekmaVsM 3Mh 
LdSuj dk fodkl vkSj vkS|ksfxd vuqç;ksxksa ds fy, 
eYVh&O;wiathdj.k rduhd] çkslhfM;k daI;wVjlkbal] 
o‚Y;we 133] 2018] ihih 256&267 esa çdkf'kr gqvkA

9- vkj nhik] vkj e/kqlwnujko] ,l m"kk] ts ç|qEu 
¼2019½] fMftVy fÝat çkstsD'ku }kjk 3 MhLdSfuax 
flLVe dk fodkl] baVjus'kuy tuZy v‚Q besftax 
,aM jkscksfVDl] 2019] o‚Y;we 19] vad la[;k 1] ihih 
117&130 A

10- es?kk vxzoky] lkaHkjek ,e] osV bfapax ds fy, Xykl 
ekbØks fpfiax] eSU;qQSDpfjax VsDuksy‚th VqMs] o‚Y;we 
18] vad 1] 2019] ihih 11&14 esa çdkf'kr gqvkA

11- g"kkZ ,l] egky{eh ,l vkSj vysDtsaMj t‚tZ] lksus 
dh rqyuk esa ikjaifjd ok;j c‚fUMax esa d‚ij dk 
dk;kZRed ewY;kadu] eSU;qQSDpfjax VsDuksy‚th VqMs] 
o‚Y;we 18] vad 3] 2019] ihih 62&67A

12- vafdr-ds] lquhy ,e] ds fujatu jsìh] ,u 
ckye'kueqxe] ^^ohfM;ks eki ç.kkyh ds fy, 
uSuksehVj ,t fjt‚Y;w'ku esVªksy‚th ekudksa dk 
fodkl^^ dk;Zokgh&esVªksy‚th] 2019 esa vfxze esa 
jk"Vªh; HkkSfrd ç;ksx'kkyk] ubZ fnYyhA

13- lquhy ,] vafdr ds-] ds- fujatu jsìh] ,u- ,u 
ckyk'kueqxe ÞmPp izfllu xzsfVDl / Ldsy ds fodkl 
ds fy, çfØ;kß dk p;u ,Mokal esa esVªksy‚th] 2019] 
çksflfMaXl&vfczDlbu ,MokalesaV bu esVªksy‚th] 
2019] jk”Vªh; HkkSfrd ç;ksx”kkyk] ubZ fnYyhA

14- gfj—".k ,l VksVk] uohu ds] vafdr ds] ,u 
ckyk'kUeqxe] ̂ ^bZbZth vf/kxzg.k ds fy, ekbØks fuMy 
bysDVªksM vk/kkfjr baLVªwesaVs'ku flLVe dk fMtkbu 
vkSj fodkl^^ isij Lohdkj fd, x, gSaA MhvksvkbZ 
esa baLVªwesaVs'ku VsDu‚y‚th] baMlsaZl ifCy'klZ ds ts esa 
çdk'ku ds fy, yafcr gSA

15- vafdr ds] ds fujatu jsìh] xksdqy] ,u ckyk'kUkeqxe] 
^^vkj,Q&ihbZlhohMh dk mi;ksx dj lh,uVh ds 
fodkl ij U;wfDyv‚fu;u le; ds çHkko ij tkap^^ 
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15.	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.

16.	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.

17.	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. 

18.	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.

19.	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.

20.	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.

21.	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.

22.	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”.

&fofuekZ.k çkS|ksfxdh VqMs] o‚Y;we 18 ¼3½] ekpZ 2019 
esa çdkf'kr gqvkA

16- çnhi dqekj jsìhbZ vkSj lquhy exne] ^^i‚yhdkcksZusV 
dh ekbØkspkbfuax ds nkSjku ,Cys'ku xgjkbZ ij ystj 
ystj ekinaMksa dk çHkko^^ &fofuekZ.k çkS|ksfxdh vkt] 
o‚Y;weA 18 ¼3½] 58&61] ekpZ 2019 esa çdkf'kr gqvkA

17- 19 vkSj 20 twu 2018 dks çks ,evkjMh lHkkxkj] 
ihbZ,l fo'ofo|ky;] cSaxyksj esa Jh V‚eFkEih us 
,Qih,lvkbZ rduhdh laxks"Bh ¼,QihVh,l 2018½ 
ds nkSjku ,;j&oFkZusl ds fy, rRo ^^æo fctyh 
çkS|ksfxdh esa uohure #>ku^^] ÞgkbMªkstu ds ncko 
vkosx ijh{k.kß ij tkap dj ,d rduhdh isij 
çLrqr fd;kA

18- eatwukFk ch-,u-] fouksn ,-vkj-] oekZ ,l ds] 
ckyk”kueqxe ,u] ^^esVy ,fMfVo eSU;qQSDpfjax 
esa pqukSfr;ka vkSj 'kks/k ds volj^^] eSU;qQSDpfjax 
VsDuksy‚th VqMs] 2019] o‚Y;we 18] uacj 3] ihih esa 
çdkf'kr gqvkA

19- eatwukFk ch-,u-] çQqYy dqekj pkS/kjh] gsear iokj] 
oekZ ,l ds] dk] ^^p;ukRed ystj fi?kyus ds fy, 
fMtkbu fn'kk funsZ'kksa dh leh{kk^^] eSU;qQSDpfjax 
VsDuksy‚th VqMs 18] uacj 3] ihih] 2019] o‚Y;we esa 
çdkf'kr gqvkA

20- fouksn , vkj] eatwukFk ch-,u-] oekZ ,l ds] esVy 
,fMfVo eSU;qQSDpfjax ikmMj ¶;wtu ,aM ,uthZ 
fMi‚ftVs'ku VsDuksy‚th dk mi;ksx dj] ^^eSdsfudy 
bathfu;fjax esa gkfy;k #>ku^^] oseuk baLVhVîwV 
v‚Q VsDuksy‚th] cSaxyksj] 2019 dks us'kuy d‚UÝsal 
esa çLrqr fd;kA

21- vxzoky] ,] fouksn] , vkj] dqekj] ,] ^^ystj esVy 
fMiksft'ku v‚Q budsy 625 ds nkSjku eSVy 
iwy baLVsaflfcfyVh dk FkeksZ&¶yqbfMd e‚Mfyax^^] 
yhe&ystlZ bu eSU;qQSDpfjax] E;wfu[k] 2019 dks 
çLrqr fd;k x;kA

22-  dks baLVhVîw'ku v‚Q bathfu;lZ ¼bafM;k½ ¼duZy 
thA ,uA cktisbZ }kjk nku½ }kjk lh,eVhvkbZ dks 
^^uksesfVªd fQfuf'kax v‚u ck;ksesfMdy bEIykaV~l 
bu ,Clzsflo ¶yks fQfuf'kax^^ dh çLrqfr ds fy, 
,d^^ind vkSj çek.k i=^^iqjLdkj çnku fd;k x;kA
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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.	

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

3. Trademark Registered for Name and 
Logo	of	“NanoAvalok	STM”

4. Trademark Registered for Name and 
Logo	of	“Nanoshape	T250”.

5. Design	Registration	was	 filed	 for	 overall	
Engineering	design	of	“Nanoshape	T250”.

2-3- isVsaV/d‚ihjkbV/VªsMekdZ

fuEufyf[kr ds fy, isVsaV/VªsMekdZ nk;j fd, x,A

1- fnukad 21/11/2018 dks ^^'kVy&de jSfi;j ywe esa 
mPp xfr  chuus dh çfof"V ds fy, ,d midj.k^^ ds 
'kh"kZd ls ¼vkosnu la[;k 201641033742 ,½ ,d isVsaV 
nk;j fd;k x;k gSA

2- ^^flLVe vkSj fof/k rkieku eki dk mi;ksx djds 
e'khu Vwy esa okLrfod le; FkeZy =qfV dks Bhd djus 
ds fy,^^ ds 'kh"kZd ls ¼vkosnu la[;k 201641033742 
,½ ,d isVsaV nk;j fd;k x;k gSA

3- uSuks voyksd ,lVh,e^^ ds uke vkSj yksxks ds fy, 
VªsMekdZ iath—r fd;k x;kA

4- ^^uSuks'ksi Vh250^^ ds uke vkSj yksxks ds fy, VªsM ekdZ 
iath—r fd;k x;kA

5- ^^uSuks'ksi Vh250^^ ds lexz bathfu;fjax fMtkbu ds 
fy, fMtkbu
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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	 training	 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	 11th	 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.	 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.	
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,	 IISc,	 Bangalore,	
30 June 2018.

3- 2018&19 ds egRoiw.kZ ?kVukØe

3-1- O;olk; cSBd] lEesyu vkSj vU; dk;ZØe

  dkS”ky fodkl dk;ZØe

  lh,eVhvkbZ eq[; :i ls vkS|ksfxd çSDVflax bathfu;jksa 
ds fy, yxHkx 65&70 y?kq&vof/k ds çf”k{k.k dk;ZØe 
vk;ksftr djrk gSA 121 fnuksa esa 369 çfrHkkfx;ksa dks 
çf”kf{kr djus ds fy, 25 fu/kkZfjr vkSj 8 fo”ks’k çf”k{k.k 
dk;ZØe vk;ksftr fd, x,A dsoy thMh ,aMVh dkslZ esa 
17 ls vf/kd fnuksa ds fy, 106 çfrHkkfx;ksa ds fy, 8 v‚u 
lkbV çf”k{k.k dk;ZØe vk;ksftr fd, x, FksA dqN vU; 
ikBîØe tSls va”kkadu vkSj vfuf”prrk dk vuqeku; 
ç;ksx”kkyk çca/ku vkSj vkarfjd ys[kk ijh{kk v‚fIVdy 
mRltZu LisDVªksesVªh; dBksjrk ijh{k.k e”khuksa dk lR;kiu 
vkSj va”kkadu e”khujh fLFkfr dh fuxjkuh vkSj lfØ; 
j[kj[kko tks mPp m|ksxksa dh ekax esa ‘kkfey gSaA

  lsfeukj / dk;Z”kkyk

  flracj 2018 dks lh,eVhvkbZ esa ^^,fMfVo 
eSU;qQSDpfjax&baMfLVª;y uhM~l ,aM fMIy‚;t LVªSVstht^^ 
ij ,d fnu dh cSBd vk;ksftr dh xbZA bl dk;Z”kkyk 
esa yxHkx 43 çfrfuf/k;ksa us Hkkx fy;kA bl cSBd dk 
mís”; Hkkjrh; m|ksxksa vkSj vkj,aMMh ySc ls Hkkjr esa 
esVy ,fMfVo eSU;qQSDpfjax VsDuksy‚th dh orZeku 
vko”;drkvksa] pqukSfr;ksa vkSj ekax dh [kkst djuk FkkA 
dk;ZØe esa varfj{k] ,;jksLisl] v‚VkseksfVo] j{kk vkSj lkekU; 
bathfu;fjax m|ksxksa ds fofHkUu laxBuksa us Hkkx fy;k FkkA 
çksQs- T;ksfrektqenkj] funs”kd&fef”kxu fo”ofo|ky; ls 
ystj&,MsM baVsfytsaV fofuekZ.k dsaæ] la;qä jkT; vesfjdk 
us eq[; çLrqfr nh gSA Jh ,p ckykth ,Mh, ls] M‚- ds-
oh- Hksy ls jktw] M‚- vkfnR; dqekj] lh,ebZvkjvkbZ ls 
yksgkj] ,p,,y ,bZvkjMhlh ls Jh fxjh”k ds nsoxkaodj] 
,u,,y ls M‚- vkjjkepaæjko] ,sl eSU;qQSDpfjax ls M‚- 
ih vkjfo”okl vkSj lh,eVhvkbZ ds Jh ,-vkj- fouksn us 
,fMfVo eSU;qQSDpfjax ds {ks= esa fofHkUu fo’k;ksa ij çLrqfr;ka 
nh gSaA fp= dk;Z”kkyk esa iSuy ppkZ vkSj çfrHkkfx;ksa dh 
rLohj fn[kkrs gSaA

  lh,eVhvkbZ oSKkfudksa vkSj deZpkfj;ksa ds fy, ekuo 
lalk/ku igy

• lEesyuksa] dk;Z”kkykvksa] lsfeukjksa esa Hkkxhnkjh

i.	 fnukad 30 twu 2018 dks Hkkjrh; foKku laLFkku] 
cSaxyksj esa vk;ksftr  ̂ ^m|ksx 4-0 vkSj ,fMVho fofuekZ.k 
çkS|ksfxdh^^ dk;Z”kkyk esa Hkkx fy;kA

ii.	 fnukad  28flracj ls 2 vDVwcj 2018 rd vkbZvkbZVh 
c‚Ecs esa ̂ ^esfMdy fMokbl buksos”ku dSai esfMd&2018^^ 
esa Hkkx fy;kA
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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 29th July to 5th August 2018 for 
acceptance	 of	 Form	 Talysurf	 PGI	 series	
1500S.

	 ii.	 One	Scientist	deputed	to	M/s	Taylor	Hobson,	
UK from 16th	September	to	23rd	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	12th April 2018

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

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

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

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

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

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

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

-	 “Challenges	 &	 Opportunities	 in	 Rapid	
Prototyping	 &	 Manufacturing”	 by	 
Mr.	 Vishwanath	 Mandal,	 Former	 Chief	

• mUur çkS|ksfxdh midj.kksa ij çf”k{k.k

i- ,d oSKkfud dks fnukad 29 tqykbZ ls 5 vxLr 
2018 rd esllZ Vsyj g‚clu] ;wds esa Q‚eZ rsyhlQZ 
ihthvkbZ J`a[kyk 1500,l dh Loh—fr ds fy, çfr 
fu;qä fd;k x;kA

ii- ,d oSKkfud dks fnukad 26 flracj ls 23 flracj 
2018 rd esllZ Vsyjg‚clu] ;wds esaVsy Vsjh jksM 
1500,p dh Loh—fr ds fy, çfr fu;qä fd;k x;kA

• vkeaf=r  O;k[;ku dk;ZØe/lsfeukj

  fuEufyf[kr rduhdh / lkekU; çLrqfr;ksa dh O;oLFkk 
dh xbZ FkhA

  fnukad 12 vçSy 2018 dks eSllZ foYysfeu&eSd‚My 
bafM;k çkbosV fyfeVsM ds funs”kd Jh tqpjfQfyi 
MSfu;y] funs”kd&çeq[k O;kolkf;d fodkl }kjk ^^mPp 
ifj”kq)rk ekbØks e”khfuax^^ ij rduhdh çf”k{k.k dk 
vk;kstu fd;k x;kA

- fnukad 13 vçSy 2018 dks eSllZ VsldksuZ uSuks lkbal 
bad] csaxyksj ds Jh vfer gfjr;kax }kjk yphys 
bysDVª‚fuDl ds fy, ^^,jks lksytsV 3 MhfçafVax^^ dk 
çf”k{k.k fn;k x;kA

- fnukad 16 vçSy 2018 dks eSllZ ekbØks e”khu VwYl 
ds Jh osUV~t MkbVj Dy‚l }kjkÞ gkMZ e”khfuax 
VsDuksy‚thß dk çf”k{k.k fn;k x;kA

- fnukad 20 vçSy 2018 dks jk”Vªh; fQftdy 
ç;ksx”kkyk çf”k{k.k vkSj ijke”kZ ds varfje çeq[k M‚- 
fQydwij }kjk ^^Mk;esa”kuy esVªksy‚th esa fodkl^^ dk 
çf”k{k.k fn;k x;kA

- fnukad 28 twu 2018 dks eSllZ ,yhdksuk ds Jh 
Fk‚el ipZ Fkkyj }kjkÞ Q‚eZ vkSj jQusl ds fy, 3Mh 
v‚fIVdy estjesaV flLVeß dk çf”k{k.k fn;k x;kA

- iMZ~;w fo”ofo|ky;] ;w,l, ds çks- Jh fuoklu 
paæ”ks[kj vkSj vkbZvkbZ,llh ds çks- dkSf”kd fo”oukFk 
}kjk ^^fuekZ.k bathfu;fjax^^ ij fnukad 07 vxLr 
2018 dks çf”k{k.k fn;k x;kA

- fnukad 9 vkSj 10 vxLr 2018 dks eSllZ Hkkjrh; 
lkaf[;dh laLFkku] cSaxyksj ls Jh c‚cht‚u }kjk 
ÞfefuVSc l‚¶Vos;j dk mi;ksx djds ç;ksxksa dk 
fMtkbuß dk çf”k{k.k fn;k x;kA

- fnukad 30 vxLr 2018 dks eSllZ Øk;wl ,oa ek;wl ds 
Jh okYVj fM;ksckbZl }kjk ÞmPp lVhdrk fofVZdy 
e”khfuax dsaæß dk çf”k{k.k fn;k x;kA
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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	12th 
September	2018.

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

A one day meet on “Additive Manufacturing 
Industrial	Needs	&	Deployment	Strategies”	
was	organized	at	CMTI	on	11th	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	

- fnukad 10 flracj 2018 dks eSllZ lh,ebZvkjvkbZ ds 
iwoZ çeq[k oSKkfud Jh fo”oukFk eaMy }kjk ÞjSfiM 
çksVksVkbi vkSj fofuekZ.k esa pqukSfr;ka vkSj voljß dk 
çf”k{k.k  fn;k x;kA

- fnukad 12 flracj 2018 dks eSllZ ykblh] fLotjySaM 
ds lhbZvks M‚- ;os”kbZ esjh }kjk ÞfMftVy gksyksxzkQh 
vk/kkfjr ,ebZ,e,l fo”ks’krkß dk çf”k{k.k fn;k x;kA

• ^^,fMfVo eSU;qQSDpfjax&baMfLVª;y uhM~l ,aM fMIy‚;esaV 
LVªSVstht ij ,d fnol cSBd

 fnukad 11 fflracj 2018 dks lh,eVhvkbZ esa ̂ ^,fMfVo 
eSU;qQSDpfjax&baMfLVª;y uhM~l ,aM fMIy‚;esaV 
LVªSVstht^^ ij ,d fnu dh cSBd vk;ksftr dh xbZ 
FkhA bl cSBd dk mís”; Hkkjrh; m|ksxksa vkSj vuqla/
kku ,oa fodkl ç;ksx”kkykvksa ls Hkkjr esa esVy ,fMfVo 
eSU;qQSDpfjax VsDuksy‚th dh orZeku vko”;drkvksa] 
pqukSfr;ksa vkSj ek¡x dh [kkst djuk FkkA çksQs- 
T;ksfrektqenkj] funs”kd&fef”kxu fo”ofo|ky; ls 
ystj&,MsM baVsfytsaV fofuekZ.k dsaæ] la;qä jkT; 
vesfjdk us eq[; çLrqfr nh gSA Jh ,p- ckykth ,Mh, 
ls] M‚- ds-oh- Hksy ls jktw] M‚- vkfnR; dqekj lh,ebZ 
vkjvkbZ ls yksgkj] ,p,,y ,bZvkjMhlh ls Jh fxjh”k 
ds nsoxkaodj] ,u,,y ls M‚- vkjA jkepaæjko] ,sl 
eSU;qQSDpfjax ls M‚- ih- vkj- fo”okl vkSj Jh ,-vkj- 
lh,eVhvkbZ ds fouksn us ,fMfVo eSU;qQSDpfjax ds 
{ks= esa fofHkUu fo’k;ksa ij çLrqfr;ka nh gSaA bljks] 
,u,,y] ,Mh,] foçks] ,plh,y] c‚“k] bZVu] ;wVhlh 
,;jksLisl] D;w,bZ ¼MCY;wbZ / ,Qihlh½] ch,QMCY;w] 
ih,lth vkS|ksfxd laLFkku vkSj ih,lth&vkbZ,,l 
tSls çfrf’Br laxBuksa ds çfrfuf/k;ksa us lsfeukj esa 
Hkkx fy;kA

  oSf”od {ks= esa /kkrq ,fMVho fofuekZ.k ds {ks= esa 
uohure fodkl vkSj Hkkjr ds fy, bldh çklafxdrk 
çLrqr dh xbZA ,MhVho fofuekZ.k dh orZeku vkSj 
Hkfo’; dh vko”;drkvksa vkSj pqukSfr;ksa dks m|ksxksa  
}kjk vuqekfur fd;k x;k Fkk vkSj iSuy ppkZ ds 
nkSjku fo”k’kKksa ds lkFk baVjSfDVo l= ds ek/;e ls 
foLrkj ls ppkZ dh xbZFkhA fofHkUu m|ksxksa ds lkFk 
ckrphr ls ;g Li’V gks x;k fd LekVZ lsalj ds lkFk 
,fMfVo eSU;qQSDpfjax e”khuksa dks fodflr djus dh 
vko”drk gSA orZeku esa dksbZ LekVZ ,,e e”khusa ugha 
gSa vkSj dksbZ Hkh Hkkjrh; esVy ,,e fuekZrk ugha gSA 
vko’;d LekVZ ,,e e”khu dks Hkkx fuekZ.k çfØ;k ds 
nkSjku nks”kksa dks eglwl djus esa l{ke gksuk pkfg, 
vkSj lkexzh dks lalkf/kr djus ds fy, ekinaMksa dks 
fu;af=r djuk pkfg,A lh,eVhvkbZ ,sls LekVZ ,,e 



34

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 27th March. This year event 
was	 organized	 on	 27th 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	 CMTIans,	 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. 

•	

•	  

•	

•	

•	

   

•	 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	

¼d½ LFkkiuk fnol dk mn~?kkVu
(a)	Inauguration	of	Foundation	day

¼[k½ O;kolkf;d cSBd
(b) Business Meet

e”khu dh çkfIr esa eq[; Hkwfedk fuHkk ldrk gS tks 
,,e çfØ;kvksa esa xq.koÙkk vk”oklu ds fy, bu&lhVw 
çfØ;k fuxjkuh dks l{ke djds fofuekZ.k ds orZeku 
ifj–”; esa ,d cM+k çHkko iSnk dj ldrk gSA

•	 lh,eVhvkbZ LFkkiuk fnol% lh,eVhvkbZ dh LFkkiuk 27 
ekpZ 1962 dks e”khu Vwy VsDuksy‚th esa vkj,aMMh ij 
dsafær ,d iath—r lkslk;Vh ds :i esa dh xbZ Fkh] 
gj o”kZ 27 ekpZ dks lh ,e Vh vkbZ esa LFkkiuk fnol 
vk;ksftr djus dk fu.kZ; fy;k x;k gSA bl o”kZ dk 
vk;kstu 27 ekpZ 2019 dks lh,eVhvkbZ esa vk;ksftr fd;k 
x;k FkkA igys vk/ks fnu ds O;k[;ku esa eq[; vfrfFk M‚- 
, fdj.k dqekj] bljks ds iwoZ v/;{k }kjk fn;k x;k FkkA 
fpUºr rhu iwoZ lh,eVhvkbZ ,u] ftUgksaus e”khu VwYl {ks=ksa 
esa egRoiw.kZ ;ksxnku fn;k gS vkSj csgrj çn”kZu djus okys 
deZpkfj;ksa dks Hkh lEekfur fd;k gSA LFkkiuk fnol dh 
nwljh Nekgh esa] O;kikj cSBd fu/kkZfjr dh xbZ Fkh] tgka 
48 m|ksxksa us Hkkx fy;k Fkk vkSj fofHkUu çkS|ksfxfd;ksa ds 
fy, ekaxksa ds laca/k esa ,d losZ{k.k vk;ksftr fd;k x;k 
FkkA lh,eVhvkbZ us bl cSBd esa çkS|ksfxdh gLrkarj.k ds 
fy, miyC/k rduhdksa vkSj rjhdksa ds ckjs esa Hkh ppkZ dhA

• fMtkbu buksos”ku fDyfud% lh,eVhvkbZ vkSj lhih,eMh] 
vkbZvkbZ,llh }kjk lh,eVhvkbZ cSaxyksj esa 16&17 ekpZ] 
2019 ds nkSjku py jgs Mh,pvkbZ leFkZ m|ksx dk;ZØe 
ds rgr ,d la;qä dk;ZØe vk;ksftr fd;k x;k FkkA ;g 
bosaV  dk Qksdl ;qok bathfu;jksa ds fnekx esa oSKkfud 
uokpkjksa dks c<+kok nsus ds fy, FkkA LekVZ fofuekZ.k vkSj 
m|ksx 4-0 l{ke çkS|ksfxfd;ksa ds mHkjrs {ks=ksa esa bu 
uoksfnr bathfu;jksa }kjk dksbZ Hkh ubZ vo/kkj.kk,a vkus dh 
igpku djus dk Hkh ç;kl gS] tks çkS|ksfxdh fodkl ds 
fy, fy;k tk ldrk gSA 133 çfof’V;k¡ FkhaA igys nkSj 
ds fy, 63 Vheksa dks cqyk;k x;k FkkA vo/kkj.kkvksa dk 
ewY;kadu fd;k x;k vkSj 24 vuq”kaflr Vheksa us nwljs vkSj 
rhljs fnu Hkkx fy;k tgka Nk=ksa dh Vheksa us çksVksVkbi 
fodflr djds viuh vo/kkj.kkvksa dk fodkl fd;k vkSj 
çn”kZu fd;kA ikap loZJs’B uokpkjksa dks lEekfur fd;k 
x;kA M‚- jfojk?kou] lh,eMhch,QMCY;w eq[; vfrfFk FksA 
lh,eVhvkbZvc 2&3 mRiknksa dks fodflr djus ds fy, 
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to explore to develop 2-3 products. Glimpses 
of	the	event	are	shown	in	the	collated	pictures	
below.

•	 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 26th 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	 17th 
September,	2018.	A	competition	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.	 

p;fur Vheksa ds lkFk ppkZ dj jgk gSA dk;ZØe dh >yd 
uhps nh xbZ rLohjksa esa fn[kkbZ xbZ gSA

•	 ekbØks&uSuks QSfczdslu ij jk’Vªh; dk;Z”kkyk%  ;g 
dk;Z”kkyk lw{e vkSj uSuks Qkbczslu lqfo/kkvksa ds fy, 
mi;ksxdrkZvksa dks vkdf’kZr djus ds fy, vk;ksftr dh 
tkus okyh nwljh J`a[kyk FkhA dk;Z”kkyk dk eq[; mís”; 
m|ksxksa vkSj “kS{kf.kd laLFkkuksa dks lqfo/kkvksa ds mi;ksx ds 
fy, lh,eVhvkbZ esa miyC/k lw{e vkSj uSuks lqfo/kkvksa ls 
voxr djkuk gSA ;g 26 ekpZ 2019 dks lh,eVhvkbZ ds 
LFkkiuk fnol lekjksg ls ,d fnu igys lh,eVhvkbZ esa 
vk;ksftr fd;k x;k gSA bl dk;Z”kkyk esa 60 çfrHkkfx;ksa 
us Hkkx fy;kA dk;Z”kkyk esa lh,eVhvkbZ esa miyC/k lw{e 
/ uSuks lqfo/kkvksa dh {kerkvksa ij çdk”k Mkyk x;k vkSj 
çfrHkkfx;ksa dks lw{e / uSuks ç;ksx”kkykvksa dk nkSjk djus 
dk volj çnku fd;k x;kA çfrHkkfx;ksa dks ç;ksx”kkyk 
ds nkSjs ds nkSjku midj.k ds tkudkjksa }kjk QLV gSaM 
tkudkjh feyrh gSA

• jk’Vªh; bathfu;lZ fnol% lh,eVhvkbZ esa fnukd 17 
flracj] 2018 dks ^^jk’Vªh; bathfu;lZ fnol^^ euk;k 
x;kA rhu Jsf.k;ksa oSKkfud] rduhdh&fMIyksek /kkjd vkSj 
rduhdh&f”kYidkj ds fy, çfr;ksfxrk,a vk;ksftr dh 
xbZA fdlh Hkh p;fur fo’k; ij ,d rduhdh okrkZ çLrqfr 
çfr;ksfxrk vk;ksftr dh xbZ vkSj fotsrkvksa dks iqjLdkj 
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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. 

•	 Observance of Swachhta Pakhwada in 
CMTI from 16th to 31st August, 2018: CMTI 
conducted	Swachhta	Pakhwada	 from	16th 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.

M‚- ,vkj flgkx] ekuuh; lfpo] Mh,pvkbZ lHkk dks lacksf/kr djrs gq,A
Dr.	A	R	Sihag,	Honorable	Secretary,	DHI	addressing	the	gathering

forfjr fd, x,A M‚- lq/khj dker] funs”kd] lw{e rjax 
ufydk vuqla/kku ,oa fodkl dsUæ¼,eVhvkjMhlh½] csaxyq# 
lekjksg ds eq[; vfrfFk Fks vkSj mUgksaus fotsrkvksa dks 
iqjLdkj forfjr fd,A

• Hkkjr esa leFkZ m|ksx dh laHkkouk,a ,oa vkxs dh jkg ij 
lEesyu% 08 ebZ] 2019 dks lh,eVhvkbZ esa Mh,pvkbZ ds 
leFkZ m|ksx eap 4-0 ds rgr ,d jk’Vªh; Lrj dh laxks’Bh 
dk vk;kstu fd;k x;kA bl lsfeukj dk mn~?kkVu] Hkkjh 
m|ksx foHkkx ds ekuuh; lfpo] M‚- vk”kkjke flgkx 
us fd;kA ;g dk;ZØe lqJh Jqfrfy[kh] la;qä lfpo] 
Mh,pvkbZ vkSj dbZ çeq[k vkS|ksfxd fo”ks’kK] çkS|ksfxdh 
lek/kku çnkrk vkSj m|ksx 4-0 vkSj LekVZ fofuekZ.k ds 
lacaf/kr {ks=ksa ds “kks/kdrkZvksa }kjk Hkh vk;ksftr fd;k x;k 
FkkA bl lsfeukj esa yxHkx 250 vkS|ksfxd çfrfuf/k;ksa us 
Hkkx fy;k Fkk çeq[k iSufyLV us orZeku #>kuksa] Hkkjrh; 
ifj–”;ksa vkSj m|ksx 4-0 dks ykxw djus esa volj {ks=ksa 
ij fopkj&foe”kZ fd;k] tks Hkkjrh; m|ksxksa ds fy, fo”sk’k 
/;ku dsafær djus ds lkFk l{ke rduhdsa gSaA

• 16 ls 31 vxLr] 2018 rd lh,eVhvkbZ esa LoPNrk 
i[kokM+k dk vk;kstu % dsUæh; fofuekZ.kdkjh çkS|ksfxdh 
laLFkku ¼lh,eVhvkbZ½] csaxyq# us fnukad 16 ls 31 vxLr 
2018 rd LoPNrk i[kokM+k dk vk;kstu fd;kA bl 
dk;ZØe ds rgr vk;ksftr gksus okys çeq[k dk;ZØe 
fuEufyf[kr gSaA

- lh,eVhvkbZ esa LoPN~rk ds çpkj ds Hkkx ds :iesa] fufnZ’V 
LFkkuksa ij cSujksa vkSj iksLVjksa ds ek/;e ls LoPNrk lans”k 
çnf”kZr fd, x,A

- M‚- ukxguqe¸;k] funs”kd }kjk lh,eVhvkbZ ds deZpkfj;ksa 
LoPNrk dh “kiFk fnykbZ xbZA

- lh,eVhvkbZ ds deZpkfj;ksa }kjk lh,eVhvkbZ esa vkSj mlds 
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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.

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

¼x½ lkbfdy vfHk;ku
(c) Cycle Campaign

d½  “kiFk ysrs  gq,
(a) Pledge taking 

¼[k½ ljdkjh Ldwy esa dk;ZØel
(b) Program	in	Government	School

vklikl cM+s iSekus ij lQkbZ vfHk;ku pyk;k x;kA

- lh,eVhvkbZ ds deZpkfj;ksa us LoPN Hkkjr ls lacaf/kr 
Hkk”k.k] fuca/k ys[ku vkSj fp=dyk çfr;ksfxrkvksa esa lfØ; 
:i ls Hkkx fy;kA

- lh,eVhvkbZ vkSj mlds vklikl ds ljdkjh Ldwyksa esa 
Ldwyh cPpksa ds fy, ,d tkx:drk dk;ZØe vkSj Mªkbax 
çfr;ksfxrk,a vk;ksftr dh xbZ vkSj fotsrkvksa dks iqjLdkj 
forfjr fd, x,A

- lkbfdy vfHk;ku ds ek/;e ls LoPNrk tkx:drk 
dk;ZØe pyk;k x;kA

- deZpkfj;ksa ds cPpksa ds fy, fp=dyk çfr;ksfxrk vk;ksftr 
dh xbZA

- ikS/kk jksiM+ fd;k x;kA

- deZpkfj;ksa }kjk dk;Z LFkyksa vkSj e”khuksa ds j[kj[kko ds 
dk;ZLFkyksa dh lQkbZ dh xbZA

- LoPN i[kokM+k dk lekiu lekjksg lh,eVhvkbZ esa 
vk;ksftr fd;k x;k] ftlesa oäk Jh ,u ,l jekdkar] 
ukephu LoPNrk çpkjd] us lHkk dks lacaf/kr fd;kA

   

•	 efgyk fnol lekjksg% lh,eVhvkbZ efgyk deZpkfj;ksa us 
efgykvksa ds vf/kdkjksa] lekurk vkSj U;k;] mudh vlhe 
dYiuk] muds [kq”kh ds lius vkSj mudh vlhe rkdr 
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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	 15th 

September	 to	 02nd October, 2018. A 
cleanliness	drive	was	organised	by	the	CMTI	
Employees for cleaning in and around CMTI 
on 27th	September,	2018.

•	

•	 Vigilance Awareness Week:	The	 'Vigilance	
Awareness	 Week'	 was	 observed	 at	 CMTI	
from 29th October to 3rd  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	for	the	function	
organized	on	5th  November, 2018 to mark the 
Vigilance	Awareness	Week.	On	this	occasion	
'Speech	 &	 Essay	 Writing	 Competition'	 was	
organized	 and	 winners	 were	 felicitated	 by	

lh,eVhvkbZ esa ,oa mlds pkjksa rjQ lQkbZ vfHk;ku
Cleanliness	drive-In	&	Around	CMTI

ds fy, vHkwriwoZ oSf”od vkanksyu dk t”u eukus ds 
fy, 8 ekpZ] 2019 dks lh,eVhvkbZ esa varjkZ’Vªh; efgyk 
fnol euk;k x;kA bl o”kZ dk varjkZ’Vªh; efgyk fnol 
dk fo’k; Þcsgrj ds fy, larqyuß FkkA M‚- Jh nsoh tkMs] 
çeq[k oSKkfud] lh,lvkbZvkj pkSFkk iSjkMkbe laLFkku] 
efgyk fnol dh eq[; vfrfFk FkhA

•	 LoPNrk gh lsok% fnukad 15 flracj ls 02 vDVwcj] 
2018 rd dsUæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku 
¼lh,eVhvkbZ½] csaxyq# esa LoPNrk gh lsok dk vk;kstu 
fd;k x;kA fnukad 27 flracj] 2018 dks lh,eVhvkbZ 
deZpkfj;ksa }kjk lh,eVhvkbZ esa vkSj mlds vklikl dh 
lQkbZ ds fy, ,d lQkbZ vfHk;ku dk vk;kstu fd;kA

•	 lrdZrk tkx:drk lIrkg% fnukad 29 vDVwcj ls 3 
uoacj 2018 rd lh,eVhvkbZ esa ^lrdZrk tkx:drk 
lIrkg^ euk;k x;kA lekjksg ds ,d Hkkx ds :i esa] 
lrh”k dqekj ,l] çHkkjh funs”kd us lHkh deZpkfj;ksa dks 
“kiFk xzg.k djokbZA Jh ,p ,l vUukeykbZ  ds-] Hkkjrh; 
iqfyl lsok ¼vkbZih,l½] iqfyl mik;qä] nf{k.k csaxyq#] 
fnukad 5 uoacj] 2018 dks vk;ksftr lrdZrk tkx:drk 
lIrkg ds eq[; vfrfFk FksA bl voljij ^Hkk”k.k vkSj 
fuca/k ys[ku çfr;ksfxrk^ dk vk;kstu fd;k x;k vkSj 
fotsrkvksa dks eq[; vfrfFk }kjk lEekfur fd;k x;kA 

eq[; vfrfFk Jh ,p ,l vUukeykbZ] vkbZih,l lHkk dks lacksf/kr djrsA
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 18th 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 33rd	 Kannada	 Rajyotsava	 on	 5th 
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.

eq[; vfrfFk us lrdZrk ekeyksa ij vius fopkjksa dks 
lk>k fd;k vkSj fo”ks’k :i ls ^^,jkfM,V djI”ku&fcYM 
, U;wbafM;k^^ ds lanHkZ esa vkSj Hkz’Vkpkj vkSj fj”or ds 
fofHkUu psgjksa vkSj mudk eqdkcyk dSls fd;k ds ckjs esa 
foLrkj ls ckr dhA 	 	 	 	

 • vk;q/k iwtk% fnukad 18 vDVwcj] 2018 dks lh,eVhvkbZ 
esa vk;q/k iwtk dks mRlkg] HkO;rk vkSj Hkfä ds lkFk 
euk;k x;kA M‚- ukxguqe¸;k] funs”kd lh,eVhvkbZ us 
deZpkfj;ksa vkSj muds ifjokjksa dks lacksf/kr fd;k vkSj 
lh,eVhvkbZ esa jk’Vªh; egRo dh fofHkUu py jgh vkSj 
Hkfo’; dh vkxkeh ifj;kstukvksa ds ;ksxnku dh ljkguk 
dhA funs”kd vkSj la;qä funs”kd }kjk vius vdknfe;ksa 
esa mR—’V çn”kZu djus okys deZpkfj;ksa ds okMksaZ dks 
iqjLdkj Hkh forfjr fd, x,A

•	 dUuM+k jkT;ksRlo% lh,eVhvkbZ us 5 fnlacj] 2018 dks 
33oka dUuM+ jkT;ksRlo euk;kA Jh Vh vkj vuarek#] 
lsokfuo`Ùk oSKkfud] oSKkfud dufofDVo lekjksg 
ds eq[; vfrfFk FksA M‚- ukxguqe¸;k us lekjksg dh 
v/;{krkdhA lekjksg dk “kqHkkjaHk eq[; vfrfFk }kjk nhi 
çTTofyr djds fd;k x;kA eq[; vfrfFk us lHkk dks 
lacksf/kr fd;kA lekjksg ds Hkkx ds :iesa] fofHkUu buMksj 
vkSj vkmV Mksj] lkaL—frd çfr;ksfxrkvksa dk vk;kstu 
fd;k x;k vkSj eq[; vfrfFk }kjk fotsrk çfrHkkfx;ksa dks 
iqjLdkj forfjr fd, x,A



40

3.2. Memorandum of Understanding (MoUs) 
and agreements

New Industrial Tie-ups

•	 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 1st to 14th 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 14th	 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.

3-2- le>kSrk Kkiu ¼,evks;w½ vkSj le>kSrs

u, vkS|ksfxd VkbZ vi%

•	 jksYl&j‚;l bafM;u v‚ijs'ku

• ,y,aMVh bathfu;fjax lfoZlst

•	 mFkqaxk VsDuksy‚tht çkbosV fyfeVsM] cSaxyksj

•	 varjkZ"Vªh; ,;jksLisl fofuekZ.k çk- fy-] cSaxyksj

•	 Hkkjr fÝV~t ouZj ¼ch,QMCY;w½ fyfeVsM cSaxyksj

•	 fganqLrku ,;jksu‚fVDl fyfeVsM] cSaxyksj

• ,jksu‚fVdy MsoyiesaV ,tsalh] cSaxyksj

•	 Hkkjr gsoh bysfDVªdYl fyfeVsM] cSaxyksj

u, vdsMfed VkbZ&vi

• Hkkjrh; çkS|ksfxdh laLFkku] fr#ifr

• Hkkjrh; foKku laLFkku] cSaxyksj

• jk"Vªh; çkS|ksfxdh laLFkku] vxjryk

• fl)xaxk baLVhVîwV v‚Q VsDuksy‚th] rqedqj

• osYyksj çkS|ksfxdh laLFkku

• ch,e,l d‚yst v‚Q bathfu;fjax] cSaxyksj

• enuiYys çkS|ksfxdh vkSj foKku laLFkku] enuiYys

 
3-3- jktHkk"kk dk;kZUo;u laca/kh xfrfof/k;ka

• 01 ls 14 flracj 2018 rd lh,eVhvkbZ esa fganh 
i[kokM+k dk vk;kstuA

laLFkku esa ÞjktHkk"kk&fganh dks c<+kok nsukß ds fy, 
lh,eVhvkbZ esa fnukad 01 ls 14 flracj] 2018 rd 
fganh i[kokM+k dk vk;kstu lh,eVhvkbZ esa fd;k 
x;kA lekjksg ds #i esa fnukad 14 flracj] 2018 
dks fgUnh fnol dk vk;kstu fd;k x;kA M‚-  ';ke 
fd'kksj ikaMs] lgk;d egkçca/kd ¼jktHkk"kk½] flafMdsM 
cSd ls lsokfuo`Ùk lekjksg ds eq[;k vfrfFk Fks vkSj 
M‚- ukxguqe¸;k] funs'kd] lh,eVhvkbZ us  lekjksg 
dh v/;{krk dhA fofHkUu çfr;ksfxrkvksa tSls fgUnh 
Vkbfiax] fgUnh vuqokn vkSj fgUnh lksyks xhr ds 
fotsrkvksa dks eq[; vfrfFk us iqjLdkj forfjr fd,A

• dsUæh; fo|ky; ds Nk=ksa ds lkFk fgUnh oSKkfud 
okrkZ 2019

lh,eVhvkbZ us fnukad 18-02-2019 dks lh,eVhvkbZ 
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•	 Scientific Talk in Hindi with Kendriya 
Vidyalaya Student 2019

	 CMTI	 conducted	 one	 day	 Scientific	 Talk	 in	
Hindi for 11th	&	12th	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.

esa dsUæh; fo|ky;] gsCcy] csaxyksj ds 11 oha vkSj 
12 oha d{kk ds Nk=ksa ds fy, fganh esa ,d fnolh; 
oSKkfud okrkZ vk;ksftr dhA bl dk;ZØe esa 
80 Nk=ksa vkSj 4 f'k{kdksa us Hkkx fy;k FkkA bl 
oSKkfud okrkZ esa] Nk=ksa dks foKku ls lacaf/kr dqN 
cqfu;knh ckrsa fl[kkbZ xbZaA Nk=ksa vkSj f'k{kdksa us 
lh,eVhvkbZ ç;ksx'kkyk lqfo/kkvksa dk nkSjk fd;kA 
dsaæh; fo|ky; ds fçafliy us Ldwyh cPpksa ds 
ykHk ds fy, bl dk;ZØe ds vk;kstu ds fy, 
lh,eVhvkbZ  dh ljkguk dhA

• fgUnh dk;Z'kkyk

ljdkjh dk;ksaZ esa fganh ds mi;ksx vkSj tkx:drk 
dks c<+kus ds fy,] gj frekgh ds nkSjku lh,eVhvkbZ 
esa laLFkku ds deZpkfj;ksa ds fy, fganh dk;Z'kkykvksa 
dk vk;kstu fd;k x;k FkkAfganh dk;Z'kkykvksa 
ds lapkyu ds fy, ckgjh ladk;ksa dks vkeaf=r 
fd;k x;k FkkA fganh dk;Z'kkyk ds nkSjku ladk; us 
dk;kZy;h dk;ksaZ esa fganh ls lacaf/kr vk jgh leL;kvksa 
ds fy, lh,eVhvkbZ deZpkfj;ksa dks   lek/kku 
fn,A ladk;ksa us deZpkfj;ksa dks dk;kZy; esa fganh esa              
vkf/kdkfjd dke djus ds fy, çksRlkfgr fd,A

blds vfrfjä] lh,eVhvkbZ us fnukad 09-10-2018 
dks u-jk-dk-l-¼dk-2½ ds rRok/kku esa csaxyksj esa fLFkr 
lHkh dsUæh; ljdkj ds dk;kZy;ksa ds deZpkfj;ksa 
ds fy, ,d fgUnh çfr;ksfxrk fgUnh ç'kklfud 
'kCnkoyh dk vk;kstu fd;kA uoacj] 2018 esa 
bljks eq[;ky; esa la;qä fganh fnol ds nkSjku 
la;qä fganh fnol ds Hkkx ds :iesa] lh,eVhvkbZ 
us ç'kklfud 'kCnkoyh çfr;ksfxrk ds fotsrkvksa dks 
udn iqjLdkj forfjr fd,A
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Profile of Research Centers 
(Focus, Projects & Key Achievements)

vuqla/kku dsaæksa dh :ijs[kk ¼Qksdl] 
ifj;kstuk,a vkSj eq[; miyfC/k;ka½
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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-I	 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-I of 
the	project	is	complete	and	its	objectives	are	
realized.

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

e”khu VwYl vkSj fo”ks’k ç;kstu e”khu dsaæ
4.1 Centre for Machine Tools & Special Purpose Machines

;g dsaæ eq[; :i ls fo'ks"k ç;kstu e'khuksa ds fMtkbu 
vkSj fodkl ij dsafær gSA bl dsaæ esa pkj dk;Zdkjh 
lewg 'kkfey gSaA mRikn fMtkbu vkSj ewY;kadu 
lewg ¼ihMhbZ½ ,lih,e vkSj e'khu VwYl ds fMtkbu 
bathfu;fjax igyqvksa ij /;ku dsafær djrs gSaA mRikn 
fofuekZ.k vkSj fodkl ¼ih,eMh½ lewg fMtkbu fd, 
x, ?kVdksa dk fuekZ.k djrk gSA mRikn dh vlsacyh 
vkSj VsfLVax ¼ih,Vh½ lewg vlsacyh] VsfLVax bjsD'ku 
vkSj e'khuksa ds j[kj[kko ds fy, xzkgd lkbV ij 
mÙkjnk;h gSA pkSFkk lewg lkexzh vkSj  /kkrqdeZ ¼,e 
,aM ,e½ lewg gS tks eq[; :i ls lkexzh p;u] ghV 
VªhVesaV vkSj vU; çfØ;k bathfu;fjax igyqvksa dks ykrk 
gSA lsaVj Q‚j e'khu VwYl ,aM Lis'ky iiZl bfDoIesaV~l 
¼lh&,lih,e½ us 1 vçSy 2018 ls 31 ekpZ 2019 ds 
nkSjku fuEufyf[kr fMtkbu vkSj fodkl ifj;kstuk,a 
'kq: dh gSaA ¼ifj;kstuk iw.kZ gqbZ½

1.	 ,lih,e,l dk fMtkbu] fodkl ,oa fofuekZ.k

1.1 gkbZ LihM 'kVy&ysl jSfi;j ywe ¼450 vkjih,e½%

VsDlVkby e'khujh eSU;qQSDpjlZ dalksfVZ;e 
¼Vh,e,elh½ vkSj VsDlVkby e'khujh eSU;qQSDpjlZ 
,lksfl,'ku ¼Vh,e,e,½ ds lg;ksx ls lh,eVhvkbZ 
us vçSy 2015 esa Hkkjh m|ksx foHkkx dh ;kstuk 
ÞHkkjrh; dsfiVy xqM~l lsDVj esa çfrLi/kkZRedrk 
dh of) ;kstukß ds rgr gkbZ LihM 'kVy&ysLk 
jSfi;j ywe ds fy, mUur rduhdksa dk fodkl 
fd;k FkkA

ifj;kstuk ds pj.k& I esa 450 vkjih,e dh xfr ls 
lapkyu djus esa l{ke ,d mPp xfr 'kVy&de 
jSfi;j ywe dk fMtkbu vkSj fodkl 'kkfey gSA

çksVksVkbi ywe lQyrkiwoZd fodflr fd;k x;k gS 
vkSj çkS|ksfxdh dksVh,e,elh dks LFkkukarfjr fd;k 
x;k gSA ywe dks lh,eVhvkbZ esa dikl dh che ds 
lkFk dBksj ijh{k.k ¼cqukbZ ds ijh{k.k lfgr½ ls 
xqtkjk x;k Fkk vkSj ihvkj,elh vkSj Vh,e,elh 
lnL;ksa ds lkeus bldks çnf'kZr fd;k x;k FkkA 
ifj;kstuk dk pj.k& I  iwjk gks x;k gS vkSj blds 
mís';ksa dh çkfIr gks xbZ gSA
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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 – II

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 
litres (GIMY – 120) - 1st Machine

Design, manufacture, supply, installation and 
commissioning of THREE nos. of vertical 
planetary mixers (1200 litres) for mixing solid 
propellant	 ingredients	 were	 ordered	 by	M/s.	
Ordnance	 Factory,	 Itarsi	 (OFI)	 in	 November	
2016.

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

2.    Ongoing Developmental Projects

2.1 Ghana Indhana Mishrana Yantra 1200 litres 
(GIMY – 120) - 2nd and 3rd Machine

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

lwjr esa ,d m|ksx esa m|ksx ijh{k.k ds fy, 
çksVksVkbi ywe LFkkfir vkSj pkyw fd;k x;k gSA 
dikl vkSj i‚fy,LVj /kkxs ds lkFk 450 vkjih,e 
ij cqukbZ ds fy, ywe dks Bhd fd;k x;k gSA ywe 
us 450 vkjih,e dh viuh jsVsM xfr ls larks"ktud 
çn'kZu vkSj cqukbZ dh xq.koÙkk dk çn'kZu fd;k gS 
vkSj ;g m|ksx ijh{k.k ds fy, rS;kj gSA

1.2 ofVZdy IysusVjh feDlj 4-5Vh & II 

Bksl ç.kksnd vo;oksa dks fefJr djus ds fy, 4-5 
Vu {kerk ds ofVZdy IySusVjh feDlj dh ,d 
la[;k dks eSllZ }kjk twu 2016 esa lrh'k /kou 
varfj{k dsaæ] 'kkj us vkns'k fn;k x;k FkkA

de feDl cSpksa esa vko';d ek=k dk feJ.k djuk 
vkSj cSp&Vw&cSp xq.koÙkk fHkUurk dks de djuk 
gSA feDlj dq'kyrk ls dVksjs ds vo;oksa dks rhu 
xfr ds lkFk rhoz feJ.k] drjuh] lkuuk vkSj 
ifEiax fØ;k ds ek/;e ls ltkrh; vkSj lqlaxr 
?kksy esa feykrk gSA feDlj foLQksVd ç.kksnd 
feJ.k ds fy, vko';d lHkh vko';d lqj{kk 
lqfo/kkvksa dks 'kkfey djrk gSA ;g la?kVd QhM 
ç.kkyh] vkx dk irk yxkus vkSj yM+us dh ç.kkyh] 
ckmy vkSj vU; lgk;d midj.k ds fy, ty 
lapyu ç.kkyh dks 'kkfey djus dh lqfo/kk çnku 
djrs gSA

vuqlwph ds vuqlkj twu 2018 esa e'khu dks lQyrk 
iwoZd fodflr] ijh{k.k vkSj lkSi fn;k x;k FkkA ekpZ 
2019 esa bls 'kkj esa LFkkfir vkSj pkyw fd;k x;kA

1.3 ?ku  bZ/ku feJ.k ;a= 1200 yhVj ¼thvkbZ,eokbZ&120 
&  igyh e'khu:

uoacj 2016 esa eSllZ vk;q/k fuekZ.kh] bVkjlh ¼vks,QvkbZ½ 
}kjk Bksl ç.kksnd lkexzh ds feJ.k ds fy, ofVZdy 
IysusVjh feDlj ¼1200 yhVj½ ds rhu feDljksa dk 
vkns'k fn;k x;k FkkA

igyh e'khu dksvks,QvkbZ esa ebZ 2018 dks fodflr] 
LFkkfir vkSj pkyw djds lkSai fn;k x;k FkkA

2. py jgh fodkl ifj;kstuk,¡

2.1 ?ku bZ/ku feJ.k ;a= 1200 yhVj ¼thvkbZ,eokbZ – 
120½ & nwljh ,oa rhljh e'khu%
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M/s.	 Ordnance	 Factory,	 Itarsi	 (OFI)	 in	
November 2016.

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.

2.2 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.

2.3 Vertical Planetary Mixer 4.5T - III

	 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	

uoacj 2016 esa eSllZ vk;q/k fuekZ.kh] bVkjlh 
¼vks,QvkbZ½ }kjk Bksl ç.kksnd lkexzh ds feJ.k 

ds fy, ofVZdy IysusVjh feDlj ¼1200 yhVj½ ds 
rhu feDljksa ds fMtkbu] fofuekZ.k] iwfrZ] LFkkiuk 
,oa pkyw djus ds fy, vkns'k fn;k x;k FkkA

bu feDlj esa] ubZ e'khfuax j.kuhfr;ksa ds dk;kZUo;u 
ls fofuekZ.k Vhe }kjk ,thVsVj CysM dks lkdkj 
djus ds fy, lexz le; de dj fn;k x;k gSA

csgrj xq.koÙkk lqfuf'pr djus vkSj xfr çkfIr ds 
fy, fuekZ.k Vhe }kjk dqN ckgjh oLrqvksa dks Hkh 
vkarfjd #i ls fodflr fd;k x;k gSA lHkh ofVZdy 
feDlj ds fy, ,d gh j.kuhfr ykxw dh xbZ gSA

uocaj 2018 esa nwljh e'khu ds mi&ç.kkfy;ksa dh 
vlsacyh] lexz ,dhdj.k ,oa ijh{k.k dk;Z iwjk 
dj fy;k x;k vkSj xzkgd }kjk dkj[kkuk Loh—fr 
ijh{k.k fd;k tkuk gS

rhljh e'khu ds fy, fofuekZ.k xfrfof/k Hkh iwjh 
gks pqdh gSA rhljh e'khu dh vlsacyh vkSj ijh{k.k 
xfrfof/k;k¡ çxfr ij gSaA

2.2 ofVZdy IysusVjh feDlj ohih,e 300

ekpZ 2018 esa esllZ foØe lkjkHkkbZ varfj{k dsaæ 
}kjk 300 vesfjdh xSyu {kerk ds ,d ofVZdy 
psat&dSu feDlj dk vkns'k fn;k x;k FkkA e'khu 
dks uoacj 2019 esa oh,l,llh dh lqiqnZdh dj nh 
xbZ gSA

2-3 ofVZdy IysusVjh feDlj 4-5Vh &III:

tqykbZ 2018 esa Bksl ç.kksnd vo;oksa dks fefJr djus 

lh,eVhvkbZ esa fofufeZr ,thVsVj CysM
Agitator Blade Manufactured at CMTI
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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.

2.4 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.

2.5 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	 trials	 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.

2.6 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 

ds fy, 2-5 Vu {kerk ds ofVZdy IySusVjh feDlj 
dh ,d la[;k dks eSllZ lrh'k /kou varfj{k dsaæ] 
'kkj }kjk vkns'k fn;k x;k FkkA

vf/kdka'k çeq[k [kjhn&Qjks[r vkSj mi&          
vuqcaf/kr oLrqvksa dh [kjhn ds vkns'k fn, x, 
gSaA iqtksaZ dk fuekZ.k vkSj [kjhnh xbZ oLrqvksa vkSj    
miç.kkfy;ksa dk dk;Z çxfr ij gSA

dk;ZØe ds vuqlkj uoacj 2020 rd e'khu dks 
fodflr] ijh{k.k djds lkSai fn;k tk,xkA

2-4 ofVZdy IysusVjh feDlj 2-5Vh

tqykbZ 2018 esa Bksl ç.kksnd vo;oksa dks fefJr 
djus ds fy, 2-5 Vu {kerk ds ofVZdy IySusVjh 
feDlj dh ,d la[;k dks eSllZ lrh'k /kou varfj{k 
dsaæ] 'kkj }kjk vkns'k fn;k x;k FkkA

vf/kdka'k çeq[k [kjhn&Qjks[r vkSj mi&vuqcaf/kr 
oLrqvksa dh [kjhn ds vkns'k fn, x, gSaA iqtksaZ dk 
fuekZ.k vkSj [kjhnh xbZ oLrqvksa vkSj mi ç.kkfy;ksa 
dk dk;Z çxfr ij gSA

dk;ZØe ds vuqlkj uoacj 2020 rd e'khu dks 
fodflr] ijh{k.k djds lkSai fn;k tk,xkA

2-5 fV~ou LØw feDlj ,DlVªwMj

tqykbZ 2018 esa eSllZ mPp ÅtkZ lkexzh vuqla/kku 
ç;ksx'kkyk }kjk fefJr çksisysaV ds feJ.k vkSj ,DlVªwtu 
ds fy, ,d fV~ou LØw feDlj ,DlVªwMj ¼Vh,l,ebZ½ 
dk vkns”k feyk FkkA

fV~ou LØw ,DlVªwtu rduhd viuh rjg dk igyk 
ç;kl gS tks lh,eVhvkbZ }kjk fd;k x;k gSA lh,eVhvkbZ 
igys fofHkUu LØw d‚fUQxjs'ku ds lkFk ijh{k.k djus 
ds fy, ,d ç;ksx'kkyk e‚My Vh,l,ebZ dk fuekZ.k 
djsxk vkSj çfØ;k ekudksa tSls fd rkieku] ncko] 
fpifpikiu] le:irk vkfn dks LFkkfir djsxkA ,d 
ckj LØw d‚fUQxjs'ku vkSj çfØ;k iSjkehVj LFkkfir 
gks tkus ds ckn] lh,eVhvkbZ] Vh,e,ebZ ds mRiknu 
laLdj.k dks fodflr djsxkA

fV~ou LØw feDlj ,DlVªwMj ds ç;ksx'kkyk e‚My dk 
fMtkbu iwjk gks x;k gSA vkSj fofuekZ.k çxfr ij gSAçdYi 
dh vo/kkj.kk dh LFkkiuk] mRiknu laLdj.k dk fodkl 
vkSj lkSius dk dk;Z] tqykbZ 2020 rd iwjk gks tk,xkA
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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.

2.7 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.

3 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).

4 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.

2-6 eSllZ ,lMh,llh&'kkj ds fy, 10 Vu {kerk 
okys ofVZdy IysusVjh feDlj ds fy, fMtkbu] 
fofuekZ.k] iwfrZ] LFkkiuk ,oa deh'khfuax

 bldk mís'; feDl cSpksa dh la[;k dks vkSj 
cSp&Vw&cSp xq.koÙkk fHkUurkvksa dks de djuk gSA 
;g baVhxzy ckmy Vª‚yh vlsacyh] baxzhfM,aV QhM 
flLVe] Qk;j fMVsD'ku ,aM QkbfVax flLVe] 
ckmy ds fy, okVj ldqZys'ku flLVe vkSj vU; 
,Dlsljht dks 'kkfey djus dh Hkh lqfo/kk nsrk gSA

2.7 e'khuksa dks 'ksMîwy ds vuqlkj Qjojh 2022 rd 
fodflr] ijh{k.k vkSj lkSaik tkuk gSA

   eSllZ lrh”k /kou varfj{k dsaæ] “kkj us ekpZ 2019 esa 
l‚fyM çksisySUV baxzsfM;aV fefDlax ds fy, nks 10 
Vu {kerk okys ofVZdy IysusVjh feDlj dk vkns”k 
fn;kA ;g Hkkjr esa fodflr dh tk jgh lcls cM+h 
{kerk dk feDlj gS vkSj ns”k esa igyh ckj Lons”kh 
fodkl dk ç;kl fd;k tk jgk gSA nqfu;k ds dqN 
gh ns”kksa esa bls  fodkflr djus {kerk gSA

3 ikbiykbu ds rgr ifj;kstuk,¡

& ,p,eVh e'khu VwYl fyfeVsM ¼,p,eVh,eVh,y½ 
ds fy, eYVh fLiaMy v‚Vks eSV dk fMtkbu ,oa 
fodklA

& HkkHkk ijek.kq vuqla/kku dsUæ¼ch,vkjlh½ ds 
fy, fçfltu ¶yks QksfeaZx e'khu dk fMtkbu] 
vkiwfrZ] LFkkiuk ,oa dehf'kfuaxA

4 ea=ky;ksa ds ;kstuk dk;ZØeksa ds rgr çLrkfor 
ifj;kstuk,¡

4-1	 ^^fMtkbu buksos'ku^^ ds fy, mR—"Vrk dsaæ

 lh,eVhvkbZ us e'khu fcfYMax lkeFkZ~; dks jk"Vªh; 
lqfo/kk esa ifjofrZr djus ds fy, Hkkjh m|ksx 
foHkkx] lkoZtfud m|ksx vkSj lkoZtfud m|e] 
Hkkjr ljdkj ds varxZr lh,eVhvkbZ esa ^^fMtkbu 
buksos'ku^^ ds fy, mR—"Vrk dsaæ LFkkfir djus dk 
çLrko fn;k gSA blls lHkh m|ksx {ks=ksa esa e'khu 
fuekZ.k ls lacaf/kr vxyh ih<+h ^^esd bu bafM;k^^ 
lek/kku dh t:jrksa dks iwjk djus ds fy, {kerkvksa 
esa o`f) gksxhA
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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.

5. 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 2µm. 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.	

;w,l;wihVh,e ds fy, iSM~l
Bearing	Pads	for	USUPTM

4-2 ^^oL= e'khujh çkS|ksfxdh^^ ds fy, mR—"Vrk dsaæ

 lh,eVhvkbZ us VsDlVkby e'khujh ds fy, Lons'kh 
rduhd fodflr djus vkSj ijh{k.k] ;ksX;rk vkSj 
çek.ku esa lsok,a çnku ds fy, Hkkjh m|ksx foHkkx] 
lkoZtfud m|ksx vkSj lkoZtfud m|e] Hkkjr 
ljdkj ds varxZr lh,eVhvkbZ esa ^^oL= e'khujh 
çkS|ksfxdh^^ ds fy, mR—"Vrk dsaæ LFkkfir djus 
dk çLrko fn;k gSA

5. mRikn fofuekZ.k vkSj fodkl ¼ih,eMh½ lewg dh 
fofuekZ.k ifj;kstuk,a

 Åij mfYyf[kr fMtkbu vkSj fodkl ifj;kstukvksa 
ds vykok] mRikn fofuekZ.k vkSj fodkl ¼ih,eMh½] 
mRikn vlsacyh vkSj ijh{k.k ¼ih,Vh½ vkSj lkexzh 
vkSj /kkrq deZ lewg us dbZ vkarfjd vkSj ckgjh 
ifj;kstuk,a 'kq: dh gSa tks fuEufyf[kr gSa%

5-1 ;w,l;wihVh,e

 eSllZ ch,vkjlh] eSlwj us v‚fIVdy DokfyVh 
lQsZl fQfu'k ds lkFk vykSg /kkfRod ?kVdksa ds 
fuekZ.k ds fy, vR;k/kqfud rduhdksa ls ySl vYVªk 
fLVQ vYVªk fçfltu VfuaZx e'khu ¼;w,lihVh,e½ 
ds fMtkbu vkSj fodkl ds fy, lh,eVhvkbZ dks 
,d vkiwfrZ vkns'k fn;k FkkA

 fufeZr gksus okys Hkkxksa dh lVhdrk uSuks ehVj ds 
Øe esaFkhA e'khu LykbM 2 uSuksehVj ds VksysjsUV 
Lrj ds lkFk fufeZr fd, x, FksA mijksä mPp 
lVhdrk çkIr djus ds fy, bu gkbZ fizLklu 
?kVdksa dks e'khfuax ds fy, çkS|ksfxdh fodflr 
dh xbZ FkhA e'khudks bEVsDl&2019 esa çkS|ksfxdh 
çn'kZu ds fy, çnf'kZr fd;k x;k FkkA
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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	

5.2 ,MsIVj LyhOl dk ,Y;qfeukbts'ku

 eSllZ Hksy vkSj esllZ ,y ,aM Vh us lh,eVhvkbZ 
dks fM¶;wtu ,yqfeusVsM FkzsMsM ,MsIVj LyhOl ds 
fuekZ.k ds fy, vkiwfrZ vkns'k fn,A vkiwfrZ fd, 
tkus okys dqy v‚MZj dh ek=k Hksy ds fy, 250 
vkSj ,y,aMVh ds fy, 60 uacj FkhA ;s ?kVd   
ijek.kq fj,DVjksa esa egRoiw.kZ Hkwfedk fuHkkrs gSaA 
,MsIVj dks vkarfjd vkSj ckgjh nksuksa O;kl ij 
fijks;k x;k Fkk vkSj 10 ekbØksu ls de dh lkaærk 
dh ekax dh xbZ FkhA ?kVd ij vko';d lVhdrk 
dks cuk, j[kus ds fy, vko';d xst] fQDpj vkSj 
fuekZ.k fof/k;ka fodflr dh xbZaA lHkh ,MkIVjksa dks 
lacaf/kr xzkgdksa dks vkiwfrZ dj nh xbZ gSA

5-3  eSllZ tsfuVª‚u fyfeVsM ds fy, e'khu LykbM dh 
fjdaMh'kfuax

 eSllZ tsfuVª‚u fyfeVsM us fØfVdy baLisD'ku 
baLVªwesaV ds fy, e'khu LykbM dh fjdaMh'kfuax 
ds fy, lIykbZ v‚MZj fn;k gSAblesa 250 feeh yacs 
,Y;wehfu;e LykbM~l ij ,d tfVy çksQkby ij 
10 ekbØksu ls de ¶ySVusl vkSj lh/ksiu cuk, j[kus 
dh pqukSrh 'kfey FkhA fofuekZ.k Vhe us lrg dh 
fQDpj ij ,Y;wehfu;e xzkbafMax ds fy, vko';d 
fQDLpj fodflr fd, vkSj vko';d VksysjsUl çkIr 
dh xbZ vkSj xzkgd dks vkiwfrZ dh xbZA

5-4  eSllZ LQwfrZ lh,ulh fyfeVsM ds fy, ohMhvkbZ 
ijh{k.k eSaMªsYl dk fjxzkbafMaxA

 lh,eVhvkbZ us eSllZ LQwfrZ lh,ulh fyfeVsM ds 
fy, ohMhvkbZ VqjsaV dh ;ksX;rk ds fy, bLrseky 
fd, tkus okys VsLV eSafMªYl dh fjxzkbafMax dh FkhA 
;s eSafMªYl 50 feeh O;kl vkSj 200 feeh yackbZ ds 
Fks vkSj bu ?kVdksa ij 2 ekbØksu csyukdkj cuk, 
j[kuk FkkA fofuekZ.k Vhe us [kjkn dk VqdM+k 
ihlus vkSj vko';d lVhdrk çkIr djus ds fy, 
rduhd fodflr dhA xzkgd yxHkx 50 eSafMªYl 
dh fjxzkbafMax vkSj vkiwfrZ dh xbZ gSA

5-5 d‚UVªk jksVsfVax çksisyj

 eSllZ chMh,y us d‚UVªk jksVsfVax çksisylZ ds 15 
lsV ds fofuekZ.k ds fy, vkiwfrZ vkns'k fn;k Fkk] 
tks fd VkjihMks dks QSykus ds fy, mi;ksx fd;k 
tkrk gSA çksisyj ,QMCY;wMh çksisyj vkSj ,,QVh 
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machining. The manufacturing activity is 
under progress. 

6. Projects undertaken by Product Assembly 
and Testing (PAT) Group

6.1 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.

çksisyj ds nks osfj,aV gSa] tksfd pDdj dkVus okys 
çksisyj dk ,d lsV cukrs gSaA

 bu çksisyjksa ds fuekZ.k dh rduhdh çfØ;k fofuekZ.k Vhe 
}kjk fodflr dh xbZ FkhA çksisyj CysM ds tfVy vkdkj 
ds fy, 5 ,fDLkl lh,ulh e'khfuax dh vko';drk 
gksrh gSA fofuekZ.k xfrfof/k dk;Z çxfr ij gSA

6 mRikn ,lsacyh vkSj ijh{k.k ¼ih,Vh½ lewg }kjk dh 
xbZ ifj;kstuk,¡

6-1  ,lchlh fo'kk[kkiÙkue esa ch,vkjlh Vwfyax dh iqu% 
;ksX;rkA

 lh,eVhvkbZ us 2004 esa ch,vkjlh ls [kjhn vkns'k 
ds rgr f'ki Vwy lsaVj ¼,lchlh½ fo'kk[kkiÙkue dks 
6 Vwfyax ¼,lVhbZ&MCY;w,e] ,lVhbZ&ih,Q] lh,Dl] 
ih,Q,Dl vkSj Vhlh,e½ dh vkiwfrZ dhA ;s midj.k 
gkbMªksfyd ek/;e ds :i esa ncko okys ikuh ds 
lkFk dke djrs gSaA le; dh deh ds lkFk] bu 
Vwfyax dks fQj ls daMh'kfuax vkSj fQj ls ;ksX;rk 
dh vko';drk FkhA bl xfrfof/k ds rgr] Vwfyax 
dks fMvlsacy] lkQ fd;k x;k vkSj fQj ls vlsacy 
fd;k x;kA lHkh gkbMªksfyd lhy vkSj ok;oh; 
Vîwcksa dks u, ds lkFk cny fn;k x;k FkkA dqN 
fof'k"V ifjorZuksa dks 'kkfey fd;k x;k Fkk vkSj bu 
Vwyksa ds lapkyu] eki] lqj{kk vkSj laj{k.k igyqvksa 
dks csgrj cukus ds fy, dqN vyx&vyx fgLlksa 
dks u, fMtkbu ds lkFk cny fn;k x;k FkkA

 ;g xfrfof/k ,lchlh ds dk;Z lewg dks j[kj[kko 
çf'k{k.k çnku djus ds fy, ,lchlh esa dh xbZ FkhA

6-2 ,l,Qlh] txnyiqj ds fy, ofVZdy feDlj dk 
okf"kZd j[kj[kko vuqca/k

 lh,eVhvkbZ us nks lky ds fy, ,l,Qlh] 
txnyiqj dks vkiwfrZ fd, x, ofVZdy feDlj 
dk okf"kZd j[kj[kko vuqca/k fy;k gSA vuqca/k 
esaikojiSd] fu;a=.k ç.kkyh vkSj rjy lhy tSlh 
lHkh mi ç.kkfy;ksa dh tk¡p 'kkfey gS vkSj feDlj 
dks 4 ?kaVs rd pykus vkSj feDlj ds larks"ktud 
dk;Z dh tkap djuk gSA lh,eVhvkbZ ijh{k.k ny 
us mijksä dk;ksaZ dks larks"ktud <ax ls fu"ikfnr 
fd;k gSA

6-3 ,l,Qlh txnyiqj esa ik;yV feDlj ¼,eokbZ&16½ 
dh LFkkiuk vkSj deh'kfuaxA
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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.

 ;g feDlj] lh,eVhvkbZ }kjk fodflr lcls NksVh 
{kerk okyk ofVZdy IysusVjh feDlj ¼160 yhVj½ gS 
vkSj ;g ik;yV feDl Vªk;y ds fy, gSA ,l,Qlh] 
txnyiqj esa feDlj dh LFkkiuk vkSj deh'kfuax 
ekpZ 2019 esa lQyrkiwoZd iwjh gks xbZ gSA

7. lkexzh vkSj /kkrq deZ lewg ds fy, ç;ksx'kkyk 
lsok,a

	 xzqi dh fu;fer xfrfof/k;ksa esa m|ksx vkSj vdkneh 
ds fy, jklk;fud vkSj /kkrqdeZ ç;ksx'kkyk  ijh{k.k 
lsok,a 'kkfey gSaA blds vykok] lewg çk;ksftr 
vkSj ckgjh foÙk iksf"kr ifj;kstukvksa esa bu&gkml 
fodklkRed xfrfof/k;ksa dk leFkZu djrk gSA

   jklk;fud ç;ksx'kkyk Øe'k% fuEufyf[kr lsok,a    
    çnku djrh gS;

- /kkrqvksa vkSj feJ /kkrqvksa dk jklk;fud fo'ys"k.k

- /kkrq dksfVax dh igpku vkSj /kkrq dksfVax eksVkbZ dh eki(*)

-   lrg VªhVesaV

- v‚;y dh fpifpikgV] ,flM la[;k] ueh duVsaV 
vkfn dk fo'ys"k.kA

- ued Lçs d{k psacj dk mi;ksxdj ?kVdksa ds la{kkj.k 
ijh{k.k

- xzkgd ls lacaf/kr v‚fIVdy mRltZu LisDVªksehVj 
dk va'kkadu

/kkrq foKku ç;ksx 'kkyk fuEufyf[kr lsok,a çnku djrh gS;

- vlQyrk fo'ys"k.k

- eSdsfudy ijh{k.k lsok,¡

- esVyksxzkfQd fo'ys"k.k

o"kZ 2018&19 ds nkSjku ç;ksx'kkykvksa }kjk fd, x, 
dk;Z fuEukuqlkj gSa%:

7.1 çk;ksftr ifj;kstukvksa dks leFkZu

- fefDlax e'khuksa ds dsaæh; ds fy, daiu ruko ls 
jkgr vkSj vkmVj ,xhVsVj nsus okyh lsok,a dh xbZaA
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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 activity for 
sponsored	 R	 &	 D	 projects	 such	 as	
VM4.5T-III,	VPM-300,	VM2.5T	and	SNW

- 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 In-house and at customer 
locations. 

7.2  R & D Projects

1.	 AR&DB	 project	 -	 Fabrication	 of	 PM	
Cu/MMCs for thermal management 
applications in aerospace electronics 
packaging 

2.	 Development and implementation 
feasibility	 studies	 on	Electron	 beam	weld	
processing	of	ODS	9	Cr	ferritic-martensitic	
steels for energy applications

3.	 Anodization	 of	 SS304	 for	 anti-bacterial	
adhesion application.

- LVhyds ?kVdksa dk ghV VªhVesaV Hkh lh,eVhvkbZ esa 
fd;k x;kA

- ljQsl VªhVesaV tSls CySdfuax] ftad&p<+kuk] 
bysDVªks&defudy p<+kuk vkfn dh O;oLFkk djuk 
vkSj mudk ikyu djukA

- oh,e 4.5T-III ohih,e&300] oh,e 2.5Vh  vkSj 
,l,uMCY;w tSls çk;ksftr vkj ,aM Mhifj;kstukvksa 
ds fy, fu"iknu xq.koÙkk fu;a=.k xfrfof/kA

- fofuekZ.k çfØ;k vkSj D;w,ihnLrkostksa dh rS;kjh ds 
fy, çklafxd xq.koÙkk igyqvksa ds laca/k esa vkbZ,l] 
,,lVh,e] vkSj ,,l,ebZ dksM dh leh{kkA

- D;w,ih vko';drkvksa ds vuqlkj lHkh xq.koÙkk 
ls lacaf/kr nLrkostksa dh leh{kk] tkap vkSj 
nLrkosthdj.k fd;k x;k gSA

- çf'k{k.k ikBîØeksa ds fy, ladk;% lkexzh vkSj      
/kkrq foKku ç;ksx'kkyk LVkQ bu&gkml vkSj 
xzkgd LFkkuksa ij lh,eVhvkbZ }kjk lapkfyr dqN 
fo'ks"k /  lkekU; çf'k{k.k ikBîØeksa ds fy, ladk; 
lnL;ksa ds :i esa dk;Z djrk gSA

7.2 vuqla/kku ,oa fodkl xfrfof/k;ka

1- ,vkj,aMMhch ifj;kstuk& ,;jksLisl bysDVª‚fuDl 
iSdsftax esa FkeZy çca/ku vuqç;ksxksa ds fy, ih,e 
lh;w / ,e,elh,l dk fuekZ.kA

2- vksMh,l 9 lhvkj QsfjfVd&ÅtkZ vuqç;ksxksa 
ds fy, ekVsaZfld LVhYl ds bysDVª‚u che osYM 
çlaLdj.k ij fodkl vkSj dk;kZUo;u O;ogk;Zrk 
dk v/;;uA

3- ,aVh&cSDVhfj;y ,Msa'ku vuqç;ksxksa ds fy, ,l,l 
304 dk ,uksMkbts'ku
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LekVZ fofuekZ.k] fçfllu e”khu VwYl ,oa leqPp; dsUæ ¼lh&,l,eih,e½
4.2 Centre for Smart Manufacturing, Precision Machine Tools and 

Aggregates (C-SMPM)

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,	 IIoT&	 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 & I4.0 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. 

lsaVj Q‚j LekVZ eSU;qQSDpfjax] fçfllu e'khu VwYl ,aM 
,xzhxsV~l ¼lh&,l,eih,e½ eq[; :i ls LekVZ fofuekZ.k 
vkSj m|ksx 4-0ls fofuekZ.k m|ksxksa] LekVZ vkSj vYVªk 
lVhd e'khu VwYl] flLVe vkSj e'khu VwYl ds leqPp;] 
mUur lkexzh vkSj y{k.k o.kZu lsok,a] vkbZvkbZvksV vkSj 
—f=e cqf)eÙkk ds fodkl ij dsafær gSA

1- LekVZ fofuekZ.k

 lh,eVhvkbZ us fofuekZ.k ds {ks= esa vxz.kh gksus 
ds ukrs leFkZ m|ksx Hkkjr 4-0 IysVQ‚eZ ds rgr 
Mh,pvkbZ }kjk ,d LekVZ bathfu;fjax MsekslsaVj ,aM 
MsoyiesaV lsy dks d‚eu bathfu;fjax QSflfyVh 
lsaVj ¼lhbZ,ilh½ ds :i esa LFkkfir fd;k x;k gS 
rkfd rsth ls c<+rs Hkkjrh; fofuekZ.k m|ksx }kjk 
fofuekZ.k çFkkvksa LekVZ dks viukus dh çfØ;k dk 
çpkj vkSj leFkZu fd;k tk ldsA

 lh,eVhvkbZ Hkkjh m|ksx foHkkx ¼Mh,pvkbZ½ }kjk 
LFkkfir leFkZ m|ksx dh uksMy ,tsalh gSA bl 
;kstuk ds rgr] Hkkjrh; m|ksx ds fy, eq[; :i 
ls LekVZ fofuekZ.k/m|ksx 4-0 ds {ks= esa eq[; :i ls 
m|ksx Hkkxhnkj ds :i esa lh,eVhvkbZ ds lg;ksx 
ls çkS|ksfxdh lek/kku/mRikn fodkl fodflr djus 
dk çko/kku gSA

 bl dsaæ esa] ge LekVZ fofuekZ.k Mseks ,aM MsoyiesaV lsy 
¼,l,eMhMhlh½ dh LFkkiuk ij /;ku dsafær dj jgs gSaA 
;g cM+s iSekus ij fuekZrkvksa] ,e,l,ebZ vkSj 'kS{kf.kd 
laLFkkuksa ds fy, LekVZ fuekZ.k ls lacaf/kr xfrfof/k;ksa 
dk lg;ksx djus dk ,d mR—"V volj gSA

LekVZ fofuekZ.k vkSj I4.0 çkS|ksfxdh lek/kku

- yhxslh e'khu dks LekVZ e'khuksa esa ifjofrZr djus ds 
fy, çkS|ksfxfd;ksa dk fodklA

- mRikndrk] e'khu vkSj e'khfuax lVhdrk dh o`f) 
ls lacaf/kr e'khu VwYl ds fy, çkS|ksfxdh fodklA 
fçfMfDVo j[k & j[kkoA
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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 modeling and 
Artificial	Intelligence

2. 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.

2. Development of Digital Micro 
mirror	 Device	 based	 Projection	
Microstereolithography	System.

- LekVZ e'khusa vkSj midj.k

- e'khu Vwy e'khu dusD'ku çksVksd‚y

- m|ksx Hkkxhnkjksa ds fy, çkS|ksfxdh lek/kku

- lkbcj fQftdy e'khu VwYl ¼lhih,eVh½ ds fy, 
çkS|ksfxfd;ksa dk fodkl½

- fofuekZ.k çfØ;k e‚Mfyax vkSj vkfVZfQf'k;y 
baVsfytsal

2- fçfllu e'khu VwYl ,aM ,xzhxsV~l

 lh,eVhvkbZ fofuekZ.k vuqla/kku vkSj fodkl esa ,d 
çeq[k laLFkku gS vkSj 25 o"kksaZ ls çsfltu bathfu;fjax 
ds {ks= esa dke dj jgk gSA ;g dsaæ] ns'k ds fy, 
ljy vkSj Lons'kh fodkl ds fy, e'khu VwYl ds 
vYVªk lVhd e'khu Vwy fodkl vkSj leqPp; ¼tSls 
/kqjh] LykbM] vkfn½ ij Hkh /;ku dsafær djr kgSA 
bl dsaæ us dbZ eYVhiy mRikn fodflr fd, gSaA

 foHkkx dh çeq[k xfrfof/k;ksa dks dbZ Jsf.k;ksa esa 
lwphc) fd;k x;k gS]

2-1 ;kstuk ifj;kstuk,a ¼vkj ,aM Mh½ &iw.kZ

1- vykSg vkSj ykSg e'khfuax ds fy, vYVªk fçfltu 
VfuaZxe 'khu dk fMtkbu vkSj fodkl ¼uSuks'ksi  
250½

 e'khuh fodkl dks O;kolk;hdj.k vkSj çkS|ksfxdh 
gLrkarj.k xfrfof/k;ksa ds fy, bEVsDl 2019 esa iwjk 
vkSj çnf'kZr fd;k x;k gSA

2- ,d d‚EiSDV iksVsZcy LdSfuax Vufyax ekbØksLdksi 
dk fodkl

 fodkl dk;Z iw.kZ gqvk vkSj O;olk;hdj.k xfrfof/k;ksa 
ds fy, bls bEVsDl 2019 esa çnf'kZr fd;k x;kA

2-2  ;kstuk ifj;kstuk,a ¼vkj ,aM Mh½ –  tkjhgSA

1- flaxy fØLVy Mk;eaM vkSj lhch,uVwYl dk mi;ksx 
djds xSj&ykSg vkSj ykSg lkexzh ds fy, Lons'kh 
,;jksLVsfVd fLiaMy ds lkFk vYVªk fLVQ vYVªk 
çsfltu VfuaZx e'khu dk fMtkbu vkSj fodklA

 ifj;kstuk çxfr ij gSA fofuekZ.k Hkh çxfr ij gSA
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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	BLII	 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	

2- fMftVy ekbØks fejj fMokbl ds vk/kkj ij 
çkstsD'ku ekbØksLVsjksfyFkksxzkQh flLVe dk fodklA

 ;g lQyrkiwoZd fodflr gqvk gS vkSj bldk d‚EiSDV 
ekbØks QSfczds'ku flLVe dk çn'kZu fd;k vkSj ;g 
O;kolk;hdj.k vkSj ykblsal ds fy, rS;kj gSA blls 
/kkrq uSuks ikmMj dk mi;ksx djds ekbØks esVy 
3Mh ?kVdksa ds fy, ;kstuk gSA

3- fLiaMy =qfV ekiu vkSj fo'ys"k.k ds fy, LVSaMvyksu 
e‚Mîwy dk fodklmRikn fodflr gks pqdk gS] 
O;kolk;hdj.k vkSj çkS|ksfxdh gLrkarj.k ds fy, 
rS;kj bEVsDl 2019 esa çnf'kZr djus ds fy, rS;kj 
gSA

 /kqjh =qfV eki vkSj xksykbZ =qfV eki ls fo:i.k 
lk{; =qfV;ksa ds i`FkDdj.k ds fy, l‚¶Vos;j vkSj 
gkMZos;j e‚Mîwy ds fodkl dh ;kstuk gSA

4- vYVªk ifj'kq)rk gkbMªksLVsfVd jksVjh Vscy ds 
çksVksVkbi dk fodkl fofuekZ.k çxfr ds vafre 
pj.k esa gSA

2-3 çk;ksftr ifj;kstuk,¡ & vkj ,aM Mh

1- Mh,lvkbZvkj ds v/;;u dh ifj;kstuk ^^Hkkjr esa 
vYVªk lVhd e'khfuax çkS|ksfxdh ds fodkl vkSj 
rSukrh ds fy, ekax] volj] pqukSfr;kaA

 ekdsZV v/;;u py jgk gS

2- Le‚y ,;j fcfjax jksVjh LVst dk fodkl

 ,;j fcfjax dk fMtkbu çxfr ij gS

2-4 ijke'kZnk=h lsok,a%

1- 'kksj vkSj daiu ç;ksx'kkyk

 lh,ulh yksUx csM ysFks eksVj vlsacyh ds xfr'khy 
larqyu] 'kksj vkSj daiu vyxko vyxko LdSfuax 
Vufyax ekbØksLdksi ,uDykstj dk ekiu] Bksl 
ç.kksnd feJ.k e'khuksa dk 'kksj vkSj daiu ekiu] 'kksj 
vkSj daiu eki vkSj yksM <ksy ufydk ch,yvkbZvkbZ 
,lMh,y dk çek.ku] çksVksVkbi fodkl ds nkSjku 
'kVy jSij ywe oL= e'khu dk FkeZy besftax vkSj 
FkeksZxzkQh fo'ys"k.k] e'khu ds fodkl ds nkSjku 
vYVªk fLVQ vYVªk çsfltu VfuaZx e'khu dh vko`fÙk 
çfrfØ;k eki] ok;oh; daiu vkblksysVlZ dk daiu 
vyxko çn'kZu eki] daiu ekiu] lh,ulh [kjkn 
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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,	 biofilms	 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)	

3. 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.

eq[; eksVj dk fo'ys"k.k vkSj ehVhxs'ku] lh,e,e dh 
LFkkiuk ds fy, xzkmaM okbczs'ku ekiu] ,jksLVsfVd 
fLiaMy dk Mk;usfed cSysaflaxA

2- uSuks&dSjsDVjkbts'ku ç;ksx'kkyk

 ijke'kZ] uewuk rS;kj djuk] fo'ys"k.k vkSj xzkgdksa 
dks fjiksVZ çnku djukA fo'ys"k.k dk O;kid 
{ks= bl çdkj gS% ekSfyd lajpuk vkSj foQyrk 
fo'ys"k.k] /kkrq ekbØks ikmMj vkfr foKku vkSj 
lanw"k.k fo'ys"k.k] ,;j dwyj nks"k] feYM jkbleksj 
Qksy‚th] e'khuh—r ?kVd [kRe] osfYMax nks"k vkSj 
fu"d"kZ] ck;ks fQYe vkSj cSDVhfj;y d‚yksuh esfMdy 
Mk;Xuksfll VîwCl] lrg lanw"k.k] [kk| eD[ku] 
ued vkSj phuh ls yns [kk| vukt] uSuksok;j 
vkSj uSuksikfVZdy dksfVaXl] jsy ds eycs] daiksftV] 
mipkfjr nar nkar] dkcZu uSuksVîwc ¼lh,uVhVh½ 
esa gkbMªkstu mRltZd] rkyd ikmMj vkSj vHkzd] 
fljsfed ikmMj vkSj Cy‚d] vkfnA

2-5 e'khfuax ,oa uSuks&dSjsDVjkbts'ku lsok,a

• e'khuh lsok,¡% 

& ?k"kZ.k çokg ifj"dj.k vkSj fMcfjax e'khu 
¼,,Q,Q,e½

• uSuks&dSjsDVjkbts'ku lsok,a

& v‚Vksfed QkslZ ekbØksLdksi ¼,,Q,e½

& uSuksbaMsUVj 

& dUQksdy ekbØksLdksi

& v‚fIVdy çksQkbyj

& bZMh,l ds lkFk QhYM ,fe'ku LdSfuax bysDVª‚u 
ekbØksLdksih ¼,QbZ,lbZ,e½ 

& ,Dl&jsfM¶Qjs'ku ¼,DlvkjMh½ 

3- çn'kZfu;ksa esa mRikn çn'kZu

3-1 bafM;u esVy&dfVax e'khu Vwy çn'kZuh] bEVsDl 
2019

• bEVsDl 2019 esa vYVªk fçfltu Mk;eaM VfuaZx 
e'khu ¼uSuks'ksi Vh 250½] ,czsflo ¶yks fQfuf'kax ,aM 
fMcfxax e'khu ¼,,Q,Q,e½] LekVZ fyxslh e'khu] 
fLiaMy ,jj Ldksi vkSj LdSfuax çksc ekbØksLdksi 
tSls butsul MsoyiesaV~l çnf'kZr fd, x,A 
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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.

4. Equipment / facilities added 

•	 Lion	Precision	Spindle	Error	Analyzer.

•	 Up	gradation	of	Sound	Intensity	System.

5. Students Guided

•	 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	
titled “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".

6. Technical Training undergone by the dept. 
officers 

•	 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.

3-2  beftaZx bysDVª‚fuDl ij pkSFkk varjkZ"Vªh; lEesyu] 
vkbZlhbZbZ&vkbZbZbZbZ

• uoacj&2018] cSaxyksj esa vk;ksftr pkSFks 
vkbZlhbZbZ&vkbZbZbZb ZlEesyu esa d‚EiSDV iksVsZcy LdSfuax 
Vufyax ekbØksLdksi dks çnf'kZr fd;k x;k FkkA

3-3 bafM;u bathfu;fjax lksflaZx 'kks] vkbZbZ,l,l&2019

• lh,eVhvkbZ }kjk fodflr LekVZ ,fMVhofofuekZ.k e'khu 
dks vkbZbZ,l,l&2019 esa çnf'kZr fd;k x;k FkkA

4- midj.k / lqfo/kk,a tksM+h xbZaA

• yk;u fçfltu fLiaMy ,jj ,ukykbtjA

• /ofu rhozrk ç.kkyh dk mUu;u

5- Nk=ksa dk ekxZn'kZu

• Jh Vh ujsaæ jsìh vkSj foFkqu ,l ,u us d#.;k 
baLVhVîwV v‚Q VsDuksy‚th ,aMlkbalst ds Nk= 
,yh ;'kjkt flag dks ,eVsd dh fMxzh ds fy, 
ifj;kstuk ftldk 'kh"kZd çkstsDV ij ^^d‚EiSDV 
LdSu Vufyax ekbØks Ldksi ij uSuks Ldsy besftax 
dh tkap^^ Fkk dks funsf'kZr fd;kA

• Jh uohu ds- us d#.;k baLVhVîwV v‚Q VsDuksy‚th 
,aM lkbalst ds Nk= Ýsadfyu lgk;jkt ds çkstsDV 
ij ,e-Vsd dh fMxzh ds fy, mudks funsZf'kr fd;k] 
ftldk 'kh"kZd ^^,e,Q çfØ;k dk mi;ksx djds 
fQfuf'kax ?kVd ij çfØ;k vuqdwyu v/;;u^^ FkkA

• Jherh 'kfeZ"Bk us d#.;k baLVhVîwV v‚Q VsDuksy‚th 
,aM lkbalst] dks;acVwj ds ,d ,e-Vsd ifj;kstuk 
ds Nk= dks funsZf'kr fd;kA ifj;kstuk dk 'kh"kZd 
^^eSxusVªksu LiVfjax }kjk tek dh xbZ /kkrq dh 
iryh fQYeksa dk v/;;u vkSj LdSfuax Vufyax 
ekbØksLdksi dk mi;ksx djds ihbZlhohMh çfØ;k     
}kjk lh,uVh,l fodflr djuk FkkA

6- foHkkx ds vf/kdkfj;ksa dk rduhdh çf'k{k.k

• Jh bZ'kku vkuan flag] Jh dqekj vfHkuo vkSj Jh 
eatwukFk ,e , us 8&9 vxLr] 2018 dks lh,eVhvkbZ 
cSaxyksj esa ^^fMtkbu v‚Q ,DlisesaV~l ¼MhvksbZ½^^ ij 
çf'k{k.k ds fy, Hkstk x;kA

• Jh bZ'kku vkuan flag 21&23 twu 2018 dks tSu 
fo'ofo|ky;] cSaxyksj esa ^^isVsaV [kkst rduhdksa esa 
çf'k{k.k^^ ij çf'k{k.k fn;k x;kA A
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lsalj] fotu çkS|ksfxdh ,oa fu;a=.k dsUæ
4.3 Centre for Sensors, Vision Technology and Controls

1. 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	 bonding	 for	 micro-system	
Packaging.

•	 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 

1- lsalj çkS|ksfxdh fodkl lqfo/kk ¼,lVhMh,Q½      
Mh,pvkbZ ;kstuk ifj;kstuk

fMokbl /  çfØ;k /   çkS|ksfxdh fodkl%

•	 vkS|ksfxd vkSj j{kk vuqç;ksxksa ds fy, iryh fQYe 
vk/kkfjr rkieku lsalj% fMtkbu vkSj fo'ys"k.k iwjk 
gks x;k gSA

•	 xksYM bysDVªksIysfVax vkSj QksVks fyFkksxzkQh dk 
mi;ksx dj vkj,Q fLop ds fy, dSfj;j osQj 
lQyrkiwoZd cuk;k tkrk gSA

•	 uSuks bfEçaV fyFkksxzkQh ¼,uvkbZ,y½ çfØ;k 
dk mi;ksx djds i‚fyej fMokbl MsoyiesaV% 
uSuks&fxzfVax] ekbØks&lqbZ ,sjs vkSj ekbØks&ysal ,sjs] 
ekbØks ¶yqbfMd pSuy

•	 bysDVª‚u che osfYMax ¼bZchMCY;w½ çfØ;k fodkl% 

& chM Qksjes'ku

& jsfM;y osYM

& iryh [kks[kyh ufy;ksa dk bZchMCY;w% 0-8 feeh 
vk;q/k fMik svkSj 0-5 feeh vkbZMh ds ,l,l 
Vîwc ds fy, 18 th gkbiksMfeZd uhMy

•	 mUur ekbØks&flLVe iSdsftax ds fy, FkeksZ&laihM+u 
osQj c‚fUMax%

   bl ifj;kstuk esa 3&Mh ekbØks&flLVeiSdsftax dh 
vko';drk ds vuq:if ofHkUu iwoZ&mipkj fof/k;ksa] 
çkS|ksfxdh fodkl vkSj çfØ;k ekinaMksa ds vuqdwyu 
ds lkFk lh;w&lh;w FkeksZdais'ku osQjc‚fUMax çfØ;k 
dk v/;;u 'kkfey gSA

•	 ekbØks flLVe iSdsftax ds fy, flYoj ok;j 
c‚fUMaxA

•	 tkjh fd, x, ,ebZ,e,l lajpukvksa ds mi&etZM 
fd, x, fMaflaxA
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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	(IISc,	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	μm	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	 30μm	 and	 resolution	 of	
20	μm	 is	achievable	with	uniform	 focusing	
level	of	the	projector.	Further	developments	
will	be	taken	up	under	the	DST	projects.

•	 Mªx forj.k vkosnu ds fy, FkeZy vk/kkfjr ekbØks 
¶yks lsaljA

•	 v‚DlkbM ds QSyko ds bZchMCY;w ds fodkl vkSj 
y{k.k o.kZu us ijek.kq DySfMax ,fIyds'ku ds fy, 
QsfjfVd&ekVsaZfld LVhYl dks etcwr fd;kA

•	 e'khu LokLF; çca/ku ç.kkyh ¼,e,p,e,l½% dLVej 
e'khu esa ,e,p,e,l dk dk;kZUo;u çxfr ij gSA

•	 leqæh vuqç;ksx es athok.kqvksa ds fojks/kh vklatu ds 
fy, ,l,l304 ds fy, ikfjr gksus dh çfØ;k dk 
fodklA

O;ogk;Zrk v/;;u ds fy, vk;ksftr

•	 ¶;wtu flfydk lClVªsV ds ¶;wtu osQj 
c‚fUMax dks iwoZ mipkj fof/k;ksa ds vuqdwyu vkSj 
ekbØks&¶yqbfMd vuqç;ksx ¼eSllZ thoklkbafVfQd] 
cSaxyksj½ ds fy, c‚fUMax iSjkehVjA

•	 uSuks&Nki fyFkksxzkQh ¼vkbZvkbZ,llh] cSaxyksj½ dk 
mi;ksx dj ekbØks&fiyjksa dk fodklA

2- ;w,l;wihVh,e ds fy, v‚fIVdy Vwy lsVj dk 
fodkl

•	 ;w,l;wihVh,e ds fy, v‚fIVdyVwy lsVj ds 
l‚¶Vos;j dk;Z dk fodkl iwjk gks x;k gSA

•	 3&4 μm dh Vwy lsfVax lVhdrk çkIr dh xbZ gSA

3- 3 MhLdSfuax çkS|ksfxfd;ksa dk fodkl

•	 nks vuqla/kku ,aM fodkl ijçLrko

•	 fMftVy fÝat çkstsD'ku LdSuj dk fodkl

•	 gSaM&gsYM ystj LdSuj dk fodkl

 mUur fofuekZ.k çkS|ksfxdh ¼,,eVh½ dk;ZØe ds rgr 
Mh,lVh dks çLrqr djus ds fy, 50 yk[k çR;sd ds 
fy, vuqnku ds lkFk vuqeksfnr fd;k x;k gSA

•	 ekdZj fof/k] jkscksV ckag vkSj lqfo/kk vk/kkfjr 
iathdj.k }kjk eYVh O;w iathdj.k rduhdksa ds 
lkFk fÝat çkstsD'ku }kjk 3Mh LdSfuax ds fy, 
l‚¶Vos;j dk fodkl iwjk gks x;k gSA

•	 fQYVfjax] esf'kax] eki] 3Mh dSEifj'ku] ,uksVs'ku] 
ihMh,Q fjiksfVaZx ds fy, lqfo/kkvksa ds lkFk fujh{k.k 
e‚Mîwy iwjk gks x;k gSA
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4. 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	μm.

•	 Sensors	 integration	 to	 the	 legacy	 metal	
cutting	 machine,	 data	 acquisition,	
development of fault diagnosis module 
and scaling of sensors output using RM46 
controller. 

5. 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.

•	 çqQ dh vo/kkj.kk LFkkfir dh tkrh gS fd yxHkx 
30μm dh lVhdrk vkSj 20 ekbØksu ds fjt‚Y;w'ku 
çkstsDVj ds leku /;ku dsafær Lrj ds lkFk çkIr 
gksrk gSA Mh,lVh ifj;kstukvksa ds rgr vkxs dh 
dk;Zokgh dh tk,xhA

4- vkbZvksVh l{ke /kkrq dkVus dh e'khu

•	 vkbZvksVhl{ke mPp xfr Hkkx xq.koÙkk dh tkap 
ç.kkyh tks 7200 çfr ?kaVs dh xfr ls lqfo/kkvksa dks 
eki ldrh fodflr dh xbZ gS vkSj ;g bEVsDl 
2019 esa çnf'kZr dh xbZAA

•	 cksj ds O;kl ds ekiu ds fy, l‚¶Vos;j] cksj ds 
chp dh nwjh] mRdh.kZ yscy fujh{k.k] ystj dk 
mi;ksx djds ÅapkbZ eki dks ykxw fd;k tkrk gSA 
;g ç.kkyh 50 ekbØksu ds Hkhrj dh lVhdrk eki 
ldrh gSA

•	 lsalj /kkrq dkVus dh e'khu] MsVk vf/kxzg.k] nks"k 
funku e‚Mîwy ds fodkl vkSj vkj,e 46 fu;a=d 
dk mi;ksx djds lsalj vkmViqV ds Ldsfyax ds 
fy, ,dhdj.k djrs gSaA

5- 'kVy&de gkbZLihM jSfi;j ywe ds fy, 
ekbØks&daVªksyj vk/kkfjr fu;a=.k ç.kkyh dk 
fMtkbu vkSj fodkl

gkMZos;j fodkl

 fuEufyf[kr e‚Mîwy ds lkFk ,d ekbØks&fu;a=d 
vk/kkfjr fu;a=.k ç.kkyhA

-	 fo|qr vkiwfrZ e‚Mîwy

-	 mPp çn'kZu fu;a=d e‚Mîwy

-	 fMftVy buiqV e‚Mîwy ¼2 e‚Mîwy* 32 buiqV½% 64 

-	 fMftVy vkmViqV e‚Mîwy% 32 vkmViqV

-	 ,uky‚x buiqV / vkmViqV e‚Mîwy

-	 LVsij eksVj fu;a=.k e‚Mîwy ¼igys ls ekStwn ywe 
e'khu esa½

l‚¶Vos;j fodkl

-	 Vsa'ku fu;a=.k ,Yxksfjne

-	 ,YxksfjFke / dk;Zç.kkyh tks diM+s esa 'kq#vkrh 
fu'kku ls cpus / de djus esa enn djsxh A
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6. Development of PM Cu/SiC MMCs for 
electronics packaging applications

- The research proposal submitted to 
AR&DB	approved	for	funding.

7. 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

8. Internship

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

9. 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”

10. Facility Up-gradation

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

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

6- bysDVª‚fuDl iSdsftax vuqç;ksxksa ds fy, ih,e lh;w 
/	,lvkbZlh ,e,elh,l dk fodkl

-	 ,vkj ,aMMh chdks lkSais x, 'kks/k çLrkoksa dks 
foÙkiks"k.k ds fy, eatwjh nh xbZ gSA

7- m|ksx lgHkkfxrk

•	 e'khu LokLF; çca/ku ç.kkyh ¼,e,p,e,l½% xzkgd 
e'khu esa ls ,d esa ,e,p,e,l dk dk;kZUo;u 
çxfr ij gSA

•	 eSllZ y{eh e'khu odZ~l] dks;EcVwj ls ̂ fpivkmV ds 
fy, fujh{k.k ¶ysoMZ jksyj fujh{k.k ç.kkyh&IysfVax 
LVst ls igys* ds fodkl ds fy, vkns'k çkIr gqvk 

•	 Oghy vkSj ,Dly ekiu ç.kkyh ds fy, jsy Oghy 
QSDVjh dk sçLrko çLrqr fd;k x;kA

8- baVuZf'ki

•	 ch-bZ- ds Nk=ksa ds fy, ^^e'khu fotu vuqç;ksxksa esa 
,vkbZ dk dk;kZUo;u vkSj ?kVdksa dh pfj= igpku 
ds fy, e‚My^^ ijnks eghus dh baVuZf'ki vk;ksftr 
dh xbZA

9- Nk= ifj;kstukvksa dh is'kd'k

1- ,e- Vsd ifj;kstuk dk 'kh"kZd ^^mUur ekbØks 
flLVe iSdsftax ds fy, lh;w&lh;wFkeksZ&laihM+u 
osQj c‚fUMax^^ FkkA

2- ,e- Vsd ifj;kstuk dk 'kh"kZd ^^ikjaifjd rkj laca/k 
es auaxs rkacs vkSj lksus dh lkexzh ds fodYi ds :i 
es apkanh ds feJ /kkrq ds rkj laca/k ij ç;ksxkRed 
vuqla/kku^^ FkkA

3- ,e-Vsd ifj;kstuk dk 'kh"kZd ̂ ^,;jksLisl ,fIyds'ku 
ds fy, ikoj bysDVª‚fuDl iSdsftax lkexzh^^ FkkA

4- ch-bZ- ifj;kstuk 'kh"kZd ^^MªxfMyhojh ,fIyds'ku ds 
fy, ekbØks&flLVe ,dhdj.k^^ FkkA

10- lqfo/kk mUu;u

1- Mhi fj,fDVo vk;u bfpax ¼MhvkjvkbZbZ½ flLVe ds 
fy, xgjh flfyd‚u bfpax eq[;r% :i ls mUur 
iSdsftax ds fy, mi;ksx dh tkrh gSA

2- i‚fyej dh ,d leku dksfVax vkSj QksVks&çfrjks/k 
ds fy, fLiu dksVjA
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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.

11. 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.

12. Services Offered

   22   No’s of services offered to 13 Industries.

13. 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.

3- xhyk jklk;fud csap

4- ,ebZ,e,l fMokbl ijh{k.k ds fy, FkeZy lkbfDyax 
pkSacj

5- ;woh D;wfjax ç.kkyh

6- ekLd fMtkbu ds fy, Dyhfou l‚¶Vos;j

7- ft;kseftd daVªksy ,Dl ds fy, ekStwnk ft;kse‚ftd 
l‚¶Vos;j dk mUu;u ftlus fujh{k.k lqfo/kkvksa es 
alq/kkj fd;k gS tSls

•	 fopyu LFkku dh fjiksfVaZxA

•	 csgrj ladYiA

•	 ekis MkVk MsVk ds çfrLFkkiu ds ekeysx esa 
T;kfefr dk iqutZuuA

•	 3Mh rqyuk vkSj IokbaV DykmM gSa Mfyax lqfo/
kkvksa ds çn'kZu esa lq/kkjA

•	 {ks= vkSj o‚Y;we dh rjg ,uksVsV djus ds fy, 
vfrfjä xq.kA

11- fn, x, çf'k{k.k

1- uoacj 2018 ds nkSjku dsuksflLVsd] bVyh esa bZ&che 
ok"ihdj.k ç.kkyh ds lapkyu vkSj j[kj[kko ij 
çf'k{k.k ds fy, nks oSKkfudksa dks çfrfu;qä fd;k 
x;k FkkA

2- vxLr 2018 ds nkSjku lh,eVkbZ esa vk;ksftr 
^fMtkbu ds ç;ksxksa^ ij nks fnolh; çf'k{k.k dk;ZØe 
ds fy, vkB oSKkfudksa dh çfrfu;qfä dh xbZ FkhA

12- çnku dh xbZ lqfo/kk,a

    13 m|ksxksa dks 22 lsok,a çnku xbZA

13- fn, x, vfrfFk O;k[;ku

•	 eækl fo'ofo|ky; ds vkbZlh,,u&2018 esa 
^^ck;ksesfMdy vkSj j.kuhfrd ?kVdksa dh uSuksehfVªd 
lrg ifj"dj.k^^ ij O;k[;ku fn, x,A

•	 foosdkuan d‚yst v‚Q vkVZ~l ,aMowesu] fr#psuxksMsesa 
^^vkDlkbM &lkexzh foKku es aegRoiw.kZ xse psatj^^ 
ij ,d O;k[;ku fn;k x;kA

•	 ,lvkbZVh] rqedqj esa ^^eSdsfudy baVhxzsVsM flLVe^^ 
ij ,d O;k[;ku fn;k x;kA
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ekbØks uSuks fofuekZ.k vkSj esVªksy‚th dsaæ
4.4 Centre for Micro Nano Manufacturing and Metrology

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	 µm	 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 µm and depth of 10 µm in glass 

bl dsaæ esa vuqla/kku ,oa fodkl esa yxs pkj fo'ks"k 
lewgksa ds lkFk&lkFk ;g ekbØks uSuks QSfczds'ku] çsfllu 
T;ksfr"k ds {ks= esa m|ksxksa dks ç;ksx'kkyk lsok,a çnku 
djuk 'kkfey gSA ;g foHkkx dk Fkhu dksfVax ,oa ystj 
ij vk/kkfjr uSuksa e'khfuax ,oa çfØ;k dk;Z Hkh djrk gSA

1. ekbØks uSuks QSfczds'ku lsok,¡

 e'khu 'k‚Ik esa ekbØks e'khfuax dsaæ] gkMZ VfuaZx e'khu 
vkSj xSj ikjaifjd e'khuksa tSls ok;j bZMh,e vkSj 
baVhxzsVsM eYVh çkslsl ekbØks e'khfuax Vwy ls ysdj 
fofHkUu lVh de'khuksa ij dk;Z gksrk gSaA blds vykok 
bl esa ystj ekbØks e'khfuax flLVe ¼QsEVkslsdaM ystj 
,aM ,Dlkbej ystj½ Hkh gSaA

 orZeku vof/k vçSy 2018 ls ekpZ 2019 ds nkSjku] 
ekbØks / u‚uQSfczds'ku ds {ks= esa m|ksx dks çnku 
dh tkus okyh fofHkUu leL;ksa ds fuokj.k ds fy, 
lgk;rk lsok,a çnku dh xbZA

1-1 ystj ekbØksØSfdax flLVe%

 ekbØksLdksih va'kkadu] xgjkbZ ekLVj] ekbØks fo'ys"kd 
ds fy, Xykl >a>jh vkSj ?kM+h Mk;y ls lksus dh dksfVax 
ud~dk'kh ds fy, çfØ;k eki naMksa dh LFkkiuk] ghjs 
vkSj ekbØks¶yqbfMd fMokbl fuekZ.k ij vadu tSls 
esVªksyksth dyk—fr;ksa ds fodkl ds fy, çkS|ksfxdh dh 
LFkkiuk dh xbZ gSA

• dsfyczs'ku ekLd dk fodkl

 HkkSfrd ok"Ik teko ¼ihohMh½ ç.kkyh dk mi;ksx djds 
1-5 feeh eksVh lksMk Xykl ij 100 ,u,e eksVh dh 
,d de&ijkorZu Økse dksfVax dks cuk;k x;k FkkA 
fQj ØSQ& 248 ,u,e ystj dk mi;ksx djrs gq,] 
csl lClVªsV dks çHkkfor fd, fcuk 10 ekbØksu ls 
1-5 feeh rd dh fo'ks"krk,a eq[kkSVk esa mdsjh xbZaA

• Ms¶V ekLVj dk fodkl

 lh,eVhvkbZ us Hkkjrh; m|ksxksa ds fy, esVªksy‚th 
dyk—fr;ksa ds Lons'kh fodkl ds fy, ,d igy dh 
gSA geus QsEVks lsdaM ystj ekbØksØSfdax ç.kkyh dk 
mi;ksx djds dkap esa pkSM+kbZ 150 μm dh Ms¶V vkSj 
10 μm dh Ms¶V ekLVj fodflr dh gSA
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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	µm.

•	 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 µm.

•	 Microfluidic device

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

1.2 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	 µm	 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	 µm	 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.

• ekbØks ,ukykbtj  ds fy, Xykl fxzfVax

 QsLVkslsdaM ystj ekbØksØSfdax ç.kkyh dk mi;ksx 
dj ds pkj vyx&vyx dks.kksa ij Xykl ij pkj 
dks.k vFkkZr~ 0°] 1°] 3°vkSj 5°cuk, x,AçR;sd 
xzsfVaxesa 0-2 x 2 feeh dk vk;ke gSA

• o‚p Mk;y Xykl ls lksus dk dksfVax bfpax

 eSllZ VkbVu daiuh] cSaxyksj ds fy, o‚p Mk;y 
Xykl ls lksus dh dksfVax dks gVkus ds fy, Vªk;y 
e'khfuax dh xbZA fudkyh xbZ lksus dh dksfVax dh 
eksVkbZ 0-3 ekbØksu FkhA

• Mk;eaM ekfdaZx

 ns'k ds çeq[k vkHkw"k.k fuekZrk esa ls ,d ds fy, 
QsEVkslsdaM ystj ekbØks e'khfuax ç.kkyh dk mi;ksx 
dj ghjs dks fpfàr djus ds fy, lQyrkiwoZd ,d 
çfØ;k LFkkfir dh xbZA ghjs dk vkdkj 1-2 feeh gS 
tgka vadu vk;ke 50 x 100 ekbØksu gSA

• ekbØks¶yqbfMd fMokbl

 ,d ekbØks¶yqbfMd fMokbl dk fuekZ.k Xykl esa 
fd;k x;k ftl dk mi;ksx QseVkslsdaM ystj 
ekbØksØkbfuax ç.kkyh ds lkFk fd;k tkrk gS] 
ftlesa& 10 ekbØksu vkSj 5 ekbØksu dh xgjkbZ ds 
lkFk 25 x 10 ekbØksNsn gksrs gSaA

1-2 uhps crk, x, mPp fçfllu e'khuksa dk mi;ksx 
djds çkS|ksfxdh fodkl ds fy, fofHkUu ?kVdksa ij 
dk;Z fd;k x;kA

- çkS|ksfxdh dk fodkl e’khfuax vkWQ czhfnax jsxqysVj 
ikVZl dh e'khfuax ds fy, fd;k x;k gS ftlesa 
vk;keh vkSj LFkSfrd Vksysjsal gS  10 <10	µm tks 
foeku v‚Dlhtu midj.k ds fy, mi;ksx fd, 
tkrs gSaA MhbZchbZ,y&MhvkjMhvks dks czhfnax jsxqysVj 
ikVZl ds ikap ¼5½ lsV fn, x,A

- e'khfuax v‚Q ekbØks bysDVªksM ,js MkbZ ds fy, 
çkS|ksfxfd fodflr dh xbZ] rduhd LVSosDl LVhy 
ls cus 5& 10 ekbØksu dh lhek esa vk;keh vkSj 
fLFkfr laca/kh Vksysjsal ds lkFk MkbZ  dh tkrh gS] 
tks dksDys;j çR;kjksi.k vuqç;ksxksa esa mi;ksx fd;k 
tkrk gSA MhbZchbZ,y&MhvkjMhvks dks bysDVªksM ,js 
ds nks ¼2½ lsV dh vkiwfrZ dh xbZA

- ,l,l 316 ls cuk fVi fM;k ,u,oh ,e,e dh 
ekbØks uhMy dh e'khfuax ds fy, çkS|ksfxdh 
fodflr dh xbZ vkSj bl dh vkiwfrZ vkbZvkbZ,llh 
csaxyq# dks dh xbZA
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- Technology has been established 
for manufacture of Rack Rail having 
dimensional and positional tolerances in 
the order of 10 – 20 µm 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	 µm	 and	 their	 surface	 quality	 in	
the order of 0.4µm. 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	 µm	 to	 a	 depth	 of	 20	 µm	 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 µm, 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 µm, 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 µm made of stainless 
steel and supplied 36 Nos to HAL Engine 
Division.

2. 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.

-  LVsuysl LVhy ls cus 10 & 20 ekbØksu ds Øe 
esa jSd jsy okys vk;keh vkSj LFkSfrd lfg".kqrk ds 
fuekZ.k ds fy, çkS|ksfxdh LFkkfir dh xbZ gS vkSj 
blds 135 uacjksa dh vkiwfrZ ,p,,y batu fMohtu 
dks dh xbZ gSA

- chfjax vkSj v‚Vks eksfVo m|ksxksa ds fy, QhM jksylZ 
dh çkS|ksfxdh fodflr dh xbZ tks lqij&fQfu'k 
v‚ijs'ku ds fy, QhfMax e'khfuTe ds :I esa mi;ksx 
dh tkrh gSAjksylZ dh çksQkby dh tksM+h esa 5 µm 
ds Øe esa mPp T;kferh; lVhdrk vkSj 0-4	µm ds 
Øe esa mudh lrg dh xq.koÙkk gSA QhM jksylZ ds 
12 lsVksa dh vkiwfrZ cs;fjax vkSj v‚VkseksfVo m|ksxks 
adks dh xbZA

- lh,lvkbZvkj nqxkZiqj ds fy, Vksysjsal± 2 fufeZr dh 
20	µm dh xgjkbZ ds fy, 400 x 400 µm dh    
lqfo/kk ds vkdkj dh lrg cukoV iSM ds fuekZ.k ds 
fy, çkS|ksfxdh dk fodkl fd;k x;kAA

- lqij lVhd d‚ij feJ /kkrq dIl ds ekbØks e'khfuax 
ds fy, rduhdh çfØ;k dk fodkl 50 1 µm 
T;kferh; lVhdrk vkSj vkj,		<50nm	 ,e,e dh 
mPp ljQsl fQfu'k dh lhek esa mPp vk;ke çkIr 
djus ds fy, fd;k x;k vkSj ch,vkjlh] eqacbZ dks 
1600 uxksa dh vkiwfrZ dh xbZA

- lqij lVhd c‚y ,aM ds ekbØks e'khfuax ds fy, 
rduhdh fodflr dh xbZ bl çfØ;k esa± ±1	µm	 
T;kferh; lVhdrk vkSj vkj, <50nm	dh mPp 
ljQsl fQfu'k dh lhek esa mPp vk;keh vk;ke çkIr 
dh xbZ vkSj 594 uacjks dh vkiwfrZ ch,vkjlh eSlwj 
dks dh xbZA

- çkS|ksfxdh LVsuyslLVhy ls cus 10 & 20 ekbØksu ds 
Øe esa vk;keh vkSj fLFkfr laca/kh Vksyjsal ds fuekZ.k 
ds fy, çkS|ksfxdh LFkkfir dh xbZ gS vkSj ,p,,y 
batu fMohtu dks 36 uacjksa dh vkiwfrZ dh xbZ gSA

2- fçfllu esVªksy‚th lsok,a

 lh,eVhvkbZyackbZ] dks.k] :i] lrg [kRe vkSj eki 
{kerkvksa ds lkFk varjjk"Vªh; ekudksa ds cgqer 
cgqrk;r okys fx;j ds {ks= esa ekLVlZ ds va'kkadu 
esa lsok,a çnku djrk gS] tks Hkkjr esa fdlh Hkh vU; 
ç;ksx'kkykvksa esa loZJs"B gSaA dSfyczs'ku vkSj lVhd 
eki esa esVªksy‚th ç;ksx'kkyk m|ksx dh t:jrksa dks 
iwjk dj jgh gSA ç;ksx'kkyk us ekStwnk vof/k ds nkSjku 
820 va'kkadu vlkbuesaV vkSj 72 fujh{k.k vlkbuesaV 
dks laHkkyk gSA vlkbuesaV ds çeq[k Hkkx lVhd ?kVdksa 
ds va'kkadu vkSj fujh{k.k ds {ks= esa fd, x, FksA
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2.1 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	 System	 -	 01	
assignment

	 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.

2.2 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. 

2-1 bl vof/k ds nkSjku 18 ljdkjh laxBuksa] 27 
lkoZtfud {ks=ksa vkSj 342  futh laxBuksa dks çeq[k 
va'kkadu lsok,a çnku dh xbZaA

çeq[k lsok,a uhps lwphc) gSa% &

- fLyi xst& 37 lsVA

- yksax fLyi xst& 107 uacj

- ysUFk ckj& 03 uacj

- ,axy xst Cyksdl& 137 uacj

- v‚ulkbV dSfyczs'ku

 lh,e,e – 01 leuqns'ku

 fLyi xst dEisjsVj& 01 leuqns'ku

 fotu ekiu ç.kkyh& 01 leuqns'ku

 ljQsl IysV] xzsukbV - 01 leuqns'ku

 ;wfuolZy yackbZ ekius dh e'khu& 03 leuqns'ku

 fx;j ijh{k.k e'khu& 01 leuqns'ku

 çksQkby çkstsDVj& 01 leuqns'ku

 mijksä va'kkadu dk;Z ds vykok] vkus okys fujh{k.k] 
foØsrk ?kVd fujh{k.k] vkarfjd ifj;kstukvksa ds fy, 
vkbVe fujh{k.k vkSj ckgjh xzkgdksa ds fy, lVhd 
e'khuh—r ?kVdksa ds fy, egRoiw.kZ eki naMksa ds eki 
ds fy, leFkZu Hkh ekStwnk vof/k ds nkSjku fd, x, 
FksA blds vykok] ç;ksx'kkyk laLFkku esa Nk=ksa ds 
vuqla/kku ifj;kstukvksa vkSj vuqla/kku ,oa fodkl 
dk;ksa Z ds fy, vYVªk lVhd eki dk leFkZu djrh gSA

2-2 dqN çeq[k vkarfjd vkSj ckgjh ifj;kstuk,a ftuds 
fy, fujh{k.k lgk;rk çnku dh xbZ gSA

- esVªksyksth ç;ksx'kkyk vkarfjd ifj;kstukvksa dks 
xq.koÙkk vk'oklu ;kstuk ds fgLls ds :I esa fujh{k.k 
lsok,¡ çnku djrh gSA ç;ksx'kkykbu&gkml e'khuh 
Hkkxksa] mivuqcaf/kr Hkkxksa vkSj ckgj ls [kjhns x, 
egRoiw.kZ ekinaMksa ds fujh{k.k / eki esa leFkZu djrh 
gSA

- fçfllu ikVksa Z ds fy, egRoiw.kZ ekinaMksa dh eki 
esa ckgjh xzkgdksa dks çnku dh tkus okyh fujh{k.k 
lsok,aA

 Ckkgjh fujh{k.k dk;ksa Z esa ls dqN uhps lwphc) gSa%

- esllZ ,DiksVZ uSuks fotu] rfeyukMq esa baIykaVscy 
dksuVsDV ysal dk ekiuA
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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

- esllZ ch,QMCY;w] csaxyq# ds fy, T;kferh; 
ekinaMksa ds fy, eq[; /kqjh dk ekiuA

- esllZ vksjfyd‚u ckYtj dksfVax bafM;k çk-fy-] 
csaxyq# ds fy, vk;ke vkSj T;kferh; ekinaMksa 
ds fy, fcfjaxfiu dk ekiuA

- eSllZ ,sl fMtkbuj fyfeVsM] csaxyq# ds fy, 
vk;ke vkSj T;kferh; ekinaMksa ds fy, VsLVihl 
dk ekiuA

- esllZ cSaxyksj fljsfed] csaxyq: ds fy, fljsfed 
IysV~l dk ekiuA

- eSllZ dqekju baMLVªht] csaxyq# ds fy, dsaæ dh 
nwjh vkSj lkaærk vk;keksa ds fy, fofdj.k vkSj 
fid vi IysVksa dk ekiuA

- eSllZ ukxy Lis'ky e'khu çkbosV fyfeVsM] 
csaxyq# ds fy, flysaMj Cy‚d vkSj Vsij jksylZ 
ds T;kferh; ekinaMksa dk ekiu

- eSllZ bafM;u baLVhVîwV v‚Q ,LVªks fQftDl] 
csaxyq# ds fy, vk;keh vkSj T;kferh; iSjkehVj 
ds fy, lsalj Cy‚d dk ekiuA

- eSllZ LiwFkhZ bathfu;fjax] cSaxyksj ds fy, Vwy 
gksYMlZ ds T;kferh; iSjkehVj dk ekiuA

- eSllZ g;we bathfu;fjax] cSaxyksj ds fy, Liwy 
vkSj c‚Mh ds T;kferh; ekinaMksa dk ekiuA

- eSllZ Mk;ukesfVd VsDuksy‚th fyfeVsM] csaxyq# 
ds fy, vk;ke vkSj T;kferh; ekinaMksa ds fy, 
lhih,lVhoh iai Hkkxksa dk ekiuA

- eSllZ ,uihvkj v‚Vks ikVZ~l eSU;qQSDpfjax bafM;k 
çk-fy-] ekyqj ds fy, vk;ke vkSj T;kferh; 
ekinaMksa ds fy, fcfjax Hkkxksa dk ekiuA

- esllZ ghMycxZ çksfeusUV IywMdVªksy] csaxyksj ds 
fy, Liwy vkSj c‚Mh ds T;kferh; ekinaMksa ds 
fy, xkek gkmflax dk ekiuA

3- ljQsl bathfu;fjax

 ubZ vkj,aMMh ifj;kstukvksa dks tksM+us ds lkFk lQsZl 
bathfu;fjax xfrfof/k;ksa dk foLrkj gqvk gSA xzqi 
us fofHkUu 'kks/k dk;Z tSls de rkieku lh,uVh 
xzksFk] VkbVsfu;e ukbVªkbM dk Lianu] vkS|ksfxd 
vuqç;ksxksa ds fy, Mh,ylh] ekbØksfg,VlZ dk 
fodkl] ,ebZ,e,l ekLd vkfn dk dkefd;kgSA
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3. 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.

3.1 Funded R&D Projects in Surface 
Engineering

- 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.

3.2 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	µm	and	98%	at	2.4	µm	using	FTIR

- Peak	 hardness	 was	 measured	 to	 be	 32.7	
GPa using Nano Indentor

- sp3hybridisation	was	estimated	to	be	52%

- Contact	angle	measurement	has	shown	 to	
be 91°.

- DLC	 developed	 at	 CMTI	 shows	
polycrystalline	 behaviour	 with	 amorphous	
content. 

3-1 ljQsl bathfu;fjax esa foÙkiksf"kr vuqla/kku ,oa 
fodkl ifj;kstuk,a

- ,vkjdksfVax rduhd ds lapj.k vkSj ,evkbZ,y 
ekud dks vkSj csgrj cukus ds fy,] Mh,lVh ds fy, 
ÞMh,ylh ,aVh fj¶ysfDVodksfVax dk fodkl ßuked 
,d ifj;kstuk çLrko Mh,lVhdks çLrqr fd;k x;k 
FkkA Mh,lVh us yxHkx 39-6 yk[k #i;s dk vuqnku 
fn;k gSA

3-2  bu&gkml vuqla/kku ,oa fodkl xfr fof/k;ka

	 ,vkj vkSj fo;j jsfllVsUl vuqç;ksxksa ds fy, 
Mh,ylh dksfVax çkS|ksfxdh dk fodkl

 ghjs tSls dkcZu ¼Mh,ylh½ fo;j jsfllVsUl vkSj 
jklk;fud fuf"Ø;rk lfgr ?k"kZ.k ds de xq.kkad ds 
fy, ykxr çHkkoh lek/kku çnku djrs gSaA Mh,ylh 
dksfVaXl dk mi;ksx tesZfu;e vkSj flfyd‚u vk/kkfjr 
vkbZvkj ysal ds fy, fojks/kh&fparu'khy dksfVaXl ds 
:I esa Hkh fd;k tkrk gSA

ifj;kstuk fLFkfr%

- Vªkalfe'kudks 3-8 98m esa 96%  vkSj ,QVh 
vkbZvkj dk mi;ksx djds 2-4	µm ij 98% ekik 
x;kA

- uSuks baMsaVksj dk mi;ksx djds ihd dh dBksjrk 
32-7 thih, ekih xbZA

- sp3 ladj.k 52% gksus dk vuqeku Fkk

- laidZ dks.k eki 91° fn[kk;k x;k gSA
- lh,eVhvkbZ esa fodflr Mh,ylh i‚yhfØLVSfyu 

O;ogkj dks vukdkj lkexzh ds lkFk fn[kkrk gSA

dkcZu uSuks Vîwc

 ,uksMkbLMVkbVsfu;e] VkbVsfu;e vkSj ,uksMkbLM 
,Y;weh fu;e tSls fofHkUu lcLVªsV~l ij lh,uVh 
fodflr fd, x, vkSj bljks dks fn, x,A ihbZlhohMh 
dk mi;ksx dj fofHkUu ,;jksLisl lClVªsV ij dkcZu 
dksfVaXl ds la'ys"k.k vkSj y{k.k o.kZu ij O;ogk;Zrk 
v/;;u ij bljks }kjkf oÙk iksf"kr ifj;kstuk dks 
iwjk fd;k x;k vkSj fjiksVZ bljks dks çnku dh xbZA 
çkstsDV dks fjLiksaM çksxzke ds rgr fn;k x;k FkkA

fQftdy  ok"i teko

   lh,eVhvkbZ us LiVj ç.kkyh dk mi;ksx dbZ /kkrq vkSj 
çokgdh; dksfVax vuqç;ksxksa ds fy, fd;k x;k gSA 
ihohMh dk mi;ksx djds lh,uVh ds ,udSIlqys'ku 
ij vk/kkfjr uksosy eYVhQaD'ku iryh fQYe daiksftV 
ij ç;ksx fd, x, FksA VhvkbZVh vkSj ,lvkbZvks2 
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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

 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	SiO2	were	
deposited	 on	 CNTs	 that	 were	 synthesised	
using	PECVD.

4. Other Activities

4.1  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

4.2. Visit abroad

- Mrs.	 Khushboo,	 Scientist	 B	 visited	 M/s.	
Taylor	 Hobson	 Ltd.,	 UK	 for	 customer	
acceptance	 test	 of	 "	 Form	 Talysurf	
PGI	 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.

tSlh lkexzh lh,uVh,l ij tek dh xbZ Fkh ftls 

ihbZlhohMhdk mi;ksx djds la'ysf"kr fd;k x;k FkkA

4- vU; xfrfof/k;ka

4-1  Nk= ifj;kstuk ekxZn'kZu %

 fuEufyf[kr Nk=ksa us foHkkx esa vius ,eVsd ifj;kstuk 

dk;ksa Z dks iwjk fd;k x;kA

- lqJh xslhy bokxsykbuVh] d#.;k fo'ofo|ky;     

}kjk lh,uVh fljsfed uSuks daiksflV dk fodklA

- Jh bZ- çnhi dqekj jsìh] d#.;k fo'ofo|ky;         

}kjk ekbØks e'khfuax vuqç;ksxksa ds fy, vyx&vyx 

lkexzh Vksiksy‚th ij mÙkstd ystj iSjkehVj ds 

çHkko ij tkap

- Jh vkbZ- vksXl rhu 'kkafr;kxq] d#.;k fo'ofo|ky; 

}kjk ,d ekbØks VsDlpMZ c‚yukst ,aM fey dk 

mi;ksx djds VkbVsfu;e feJ /kkrq dh mPp xfr 5 

,fDll e'khfuax dk fodklA

4-2-  fons'k nkSjk%

•	 Jherh [kq'kcw] oSKkfud -ch us 29-07-2018 ls 05-08-

2018 rd ^^Q‚eZ VSyhlQZ ihthvkbZ lhjht 1500,l^^ 

ds xzkgd Loh—fr ijh{k.k ds fy, eSllZ Vsyj g‚Clu 

fyfeVsM] ;wds dk nkSjk fd;kA

•	 Jh ds fujatu jsìh] oSKkfu dbZ us 16-09-2018 ls 23-

09-2018 rd ^^VSys jksM 585 ,p^^ ds xzkgd Loh—fr 

ijh{k.k ds fy, eSllZ Vsyj g‚Clu fy-] ;wds dk nkSjk 

fd;kA

4-3 midj.k lqfo/kk,a tksM+h xbZa

• ,evksih,e,y ifj;kstuk ds rgr jQusl vkSj dksuVwj 

ekLVlZ dks tkapus ds fy, ljQsljQusl ,aM daVwj 

VsLVj dh [kjhn dh xbZA

• ,evksih,e,y ifj;kstuk ds rgr Q‚eZ ekLVlZ dks 

dSfyczsV djus ds fy, gkbZ fçfllu jQusl jkmaMusl 

VsLVj dh [kjhn dh xbZA

• ,evksih,e,y ifj;kstuk ds rgr dks.k ekinaMksa 
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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.

•	 Upgraded UPMC-850 Coordinate 
Measuring	 Machine	 under	 MOPML	
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 (1st year fund of Rs. 1.971 Cr in Mar 
2018, 2nd	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	 2nd 
year fund release from GOK.

dks tkapus ds fy, gkbZ fçfllu v‚Vksd‚fyesVj dh 

[kjhn dh xbZA

• ,evksih,e,y ifj;kstuk ds rgr fjQjsal ds fy, 

fLyixst] xzsM ^ds^  dh [kjhn dh xbZA

• ,evksih,e,y ifj;kstuk ds rgr lkekU; midj.k 

[kjhns x,A

• ,evksih,e,y ifj;kstuk ds rgr ;wih,elh&850 

leUo;d ekius dh e'khu dks vixzsM fd;k x;kA

4-4 le>kSrk Kkiu / lg;ksx

 Mh,pvkbZ us uoacj 2017 es ad‚eu bathfu;fjax 

QSflfyVh lsaVj ¼lhbZ,Qlh½ ds ?kVd ds rgr 

bafM;u dSfiVy xqM~l lsDVj esa çfrLi/kkZ dks c<+kus 

dh ;kstuk ds rgr lh,eVhvkbZ ¼,evksih,e,y½ ds 

fçfllu esVªksy‚th iz;ksx”kkyk ds vk/kqfudhdj.k ds 

fy, ,d çkstsDV dks eatwjh nh gSAdqy ifj;kstuk 

ykxr # 9-18 djksM+] tks la;qä :i ls Hkkjh m|ksx 

foHkkx ¼Mh,pvkbZ½ ¼ifj;kstuk ykxr dk 40%½] vkSj 

dukZVd ljdkj ¼dukZVd ljdkj½ vkSj ifj;kstuk 

ykxr dk 50%½ vkSj m|ksx / midj.k fuekZrk 

;ksxnku ds fy, ek/;e ls lh,eVhvkbZ dks foÙkiksf"kr 

gS ¼10%½ ifj;kstuk dh ykxr½A

 Mh,pvkbZ] Hkkjr ljdkj ls 3-672 djksM+] ¼ekpZ 2018 

esa 1-971 djksM+ #i;s dk igyk o"kZ ds fy, vuqnku] 

nwljs o"kZ ds fy,  Qjojh 2019 esa 1-701 djksM+ dk 

vuqnku½ vkSj igys o"kZ ds fy, dukZVd ljdkj ls 2 

djksM+ #i;s çkIr gq, gSA dukZVd ljdkj dh vksj ls 

vkSj nwljs o"kZ ds fy, vuqnku tkjh gksus dk bartkj 

dj jgs gSA
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,fMVho ,oa fo”ks’k fofuekZ.k çlaLdj.k dsUæ
4.5 Centre for Additive and Special Manufacturing Processes

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.

bl dsaæ esa nks 'kks/k lewg 'kkfey gSa% ,fMVho fofuekZ.k xzqi 
vkSj okarfj{k ç.kkyh ç;ksx'kkykA

,fMVho fofuekZ.k xzqi /kkrq ij vk/kkfjr ,fMVho fofuekZ.k] 
çfØ;k fodkl] çksVksVkbi fofuekZ.k vkSj Lons'kh fMtkbu 
vkSj ,fMVho fofuekZ.k e'khuksa ds fodkl ij /;ku dsafær 
djrk gSA

,;jksLisl flLVe ç;ksx'kkyk fo'ks"k mRiknksa ds fy, fuekZ.k 
çfØ;k çkS|ksfxdh dh LFkkiuk] ,;jksLisl ?kVdksa vkSj   
mi&ç.kkfy;ksa] Lons'kh dj.k] ç;ksx'kkyk lsokvksa ds ijh{k.k 
fjlko] ,yvkj;w] ijh{k.k vkSj çek.ku ds fMtkbu vkSj 
fodkl ij /;ku dsafær djrk gSA

,fMVho fofuekZ.k xzqi

1- Mh,eMh çfØ;k ds ek/;e ls ,;j lsalj ds fy, 
çkS|ksfxdh dk fodkl

 Mk;jsDV esVy fMiksft'ku ¼Mh,eMh½ çfØ;k ds 
ek/;e ls gkbfczM eVhfj;y ,;j lsalj dk fodkl 
,d eYVh&us'kuy daiuh ds fy, fd;k tk jgk gSA 
ok;q laosnd gokbZ tgktksa esa ,d egRoiw.kZ ?kVd 
gSAifj;kstuk esa 'kkfey pqukSrh Mh,eMh çfØ;k ds 
ek/;e ls ,d xSj&/kkrq lkexzh ds lkFk fudy feJ    
/kkrq esa 'kkfey gksus dh gSA cgq&lkexzh ?kVd ,d gh 
?kVd esa fofHkUu lkefxz;ksa ds Qk;ns dk mi;ksx djrs 
gSaA ifj;kstuk ds igys pj.k esa] xSj&/kkrq lClVªsV ij 
fudy feJ /kkrq ds teko ij O;ogk;Zrk v/;;u mfpr 
j.kuhfr ij igqapus ds fy, fofHkUu rjhdksa ds ek/;e 
ls fd;k x;k FkkA blds vykok] xSj&/kkrq lClVªsV ij 
fudy feJ /kkrq ds teko ds fy, çfØ;k ekinaMksa dk 
vuqdwyu lw{e lajpuk] fNæ vkSj ekbØks dBksjrk ds 
fy, tek dks fpfàr djds fd;k x;k FkkA ,;j lsalj 
dh T;kfefr ds fuekZ.k ds fy, uksty ,DlsflfcfyVh 
v/;;u Hkh fd;k x;k FkkA vafre Hkkx dk fuekZ.k /ofu 
çfØ;k dh xq.koÙkk ds lkFk vuqdwfyr çfØ;k ekinaMksa 
vkSj njkjsa vkSj fNæ ds fcuk baVj QSflvy c‚fUMax 
ds lkFk fd;k x;k Fkk ;g çkS|ksfxdh fodkl ,fMfVo 
fofuekZ.k çfØ;k dk mi;ksx djds ,;jksLisl vuqç;ksxksa 
ds fy, cgq&lkexzh ,;j lsalj ds fuekZ.k esa enn dj 
ldrh gSA
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2. Development of  IoT-enabled 3D printer 
module

As part of the Industry 4.0 initiative, 
indigenous development of IoT-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	
IoT-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. 

By using custom designed cloud based 
dashboard,	 the	 following	 parameters	 of	 the	
additive manufacturing machine can be monitored 
from	anywhere	 in	 the	world	with	 the	help	 of	 any	
internet connected device.

•	 Ambient temperature 

•	 Hot bed temperature 

•	 Extruder temperature 

vkbZvksVh&l{ke 3Mh fçaVj
IoT-enabled 3D printer

2- vkbZvksVh&l{ke 3 Mh fçaVj e‚Mîwy dk fodkl

 m|ksx 4-0 igy ds fgLls ds :i esa] vkbZvksVh l{ke 
3Mh fçaVj e‚Mîwy dk Lons'kh fodkl fd;k x;k gS 
vkSj 3Mh fçaVj ds lkFk baVjQsl fd;k x;k gS] tks 
DykmM&vk/kkfjr fu;a=.k baVjQsl vkSj MS'kcksMZ dk 
mi;ksx djds 3Mh fçaVj ds çn'kZu dks fu;af=r vkSj 
e‚fuVj dju sesa l{ke gSA fp= vkbZvksVh& l{ke 
3Mh fçaVj dh rLohj fn[kkrk gSA fodflr fu;a=.k 
MS'kcksMZ dks baVjusV dusDVsM fMokbl }kjk nqfu;k 
esa dgha ls Hkh ,Dlsl fd;k tk ldrk gSA iwoZ  
fu/kkZfjr y‚fxu ØsMsaf'k;y dk mi;ksx djds] 
mi;ksxdrkZ DykmM ds ek/;e ls fçaV dj ldrs gSa 
vkSj çfØ;k e‚fuVfjax foaMks dk mi;ksx dj ds çfØ;k 
dks yxkrkj e‚fuVj fd;k tk ldrk gSA mi;ksx drkZ 
DykmM ls okafNr fçaV Qkbyksa] lkefxz;ksa vkSj rkieku 
ds fy, fu;a=.k iSjkehVj Hkh lsV dj ldrk gS vkSj 
nwj ls bldh fuxjkuh dh tk ldrh gSA

dLVe fMtkbu fd, x, DykmM vk/kkfjr MS'kcksMZ dk 
mi;ksx djds] fdlh Hkh baVjusV ls tqM+s fMokbl dh 
enn ls ,fMfVo eSU;qQSDpfjax e'khu ds fuEufyf[kr 
ekinaMksa dks nqfu;k esa dgha ls Hkh e‚fuVj fd;k tk 
ldrk gSA

• ifjos'k dk rkieku
• gksVcsM dk rkieku
• ckgj dk rkieku
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•	 Motor temperatures

•	 Humidity 

•	 Filament	status

3. 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. 

4. 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.

5.	 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.	

Mh,e,y,l çfØ;k ds ek/;e ls rS;kj fd, dkaL; fudy uewus
Bronze	Nickel	specimens	fabricated	through	DMLS	process

• eksVj rkieku
• vknZzrk
• fQykesaV dh fLFkfr
• ifjos'k dk rkieku

3- çR;{k /kkrq fu{ksi.k ¼Mh,eMh½ çfØ;k }kjk 
budksusy&625 lClVªsV ij budksusy&625 dk ,dy 
VªSd Mhi‚ft'ku

esllZ vkbZvkbZVh dkuiqj ds fy, budksusy&625 
lClVªsV ij Mk;jsDV esVy fMi‚ftV ¼Mh,eMh½ 
çkslsl }kjk flaxy VªSd fMi‚ftV fd;k x;k Fkk 
budksusy&625 ds yxHkx 40 flaxy VªSd Mh,eMh 
çfØ;k }kjk budksusy&625 lClVªsV ij tek fd, x, 
Fks tSlk fd fp= 2- esa fn[kk;k x;k gSA 2 vyx&vyx 
ystj ikoj] LdSu xfr vkSj ikmMj QhM jsV dk 
mi;ksx dj jgk gSA Mhi‚ft'ku ds nkSjku] xSj&laidZ 
vojä FkekZehVj dk mi;ksx djds fi?ky&iwy esa 
rkieku dks eki dj fi?kyk&iwy v/;;u fd;k x;kA 
ystj esVy fMiksft'ku çfØ;k ds fy, dEI;wVs'kuy 
¶yqbM Mk;usfeDl ¼lh,QMh½ e‚My dks ekU; djus 
ds fy, csapekdZ ç;ksxksa dks djus ds fy, ,dy VªSd 
fMi‚ftV~l ds ekbØksLVªDpj vkSj fi?ky iwy fo'ks"krkvksa 
dk v/;;u djus ds fy, ç;ksx fd, x, FksA

4- dkaL; fudy uewuksa ds çR;{k /kkrq ystj flaVfjax

 esllZ vVfj;k baLVhVîwV v‚Q VsDuksy‚th] cSaxyksj 
ds fy, ^^Mk;jsDV esVy ystj flUVfjax v‚Q cz‚Ut 
fudsy LisfleUl^^ fd;k x;kAfp=- 3Mh ,e,y,l 
çfØ;k ds ek/;e ls fufeZr dkaL; fudy uewuksa dks 
n'kkZrk gSA uewus ekbØksLVªDpj vkSj Vªkbdksy‚ftdy 
v/;;uksa ds fy, Mh,e,y,l çfØ;k ds ek/;e ls 
ystj&lkbu fd, x, FksA

5- Mk;jsDV esVy fMiksft'ku ¼Mh,eMh½ çfØ;k }kjk 
bud‚usy&625 dk teko

 esllZ vVfj;k baLVhVîwV v‚Q VsDuksy‚th] cSaxyksj 
Mh,eMh çfØ;k ds ek/;e ls bud‚usy&625 ds teko 
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4	 with	 varying	 parameters	 for	 optimizing	
process	parameters.	This	project	was	aimed	
for refurbishment of Turbine blades for 
aerospace applications. 

6. 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 (IIITDM), 
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.

7. 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.

8. 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. 

Liwy dk Mh,eMh ds ek/;e ls iqu% fuekZ.k
Spool	remanufacturing	through	DMD	process

ij v/;;u ds fy, fd;k x;k FkkA ,dy VªSd tek 
fd, x, Fks tSlk fd fp= esa fn[kk;k x;k gSA bl 
ifj;kstuk dk y{; ,;jksLisl vuqç;ksxksa ds fy, 
VckZbu CysM ds uohuhdj.k ds fy, FkkA

6- Mh,eMh çfØ;k ds ek/;e ls VsLV Hkkx dk fuekZ.k

 Hkkjrh; lwpuk çkS|ksfxdh laLFkku] fMtkbu vkSj 
fofuekZ.k ¼vkbZvkbZvkbZVhMh,e½] dkaphiqje ds fy, 
Mh,eMh çfØ;k ds ek/;e ls ,p13 LVhy dk mi;ksx 
djds ijh{k.k Hkkx dk fuekZ.k fd;k x;kA fp= esa 
3Mh fçaVsM Hkkx dks n'kkZrk gS ftlesa fofHkUu fo'ks"krk,a 
'kkfey gSa tks leFkZu dh vko';drk dks lekIr djus 
ds fy, fofHkUu >qdkoksa esa cuk, x, FksA bl fj;kstuk 
dk mís'; 3Mh eqfær Hkkx ds xq.kksa ij fcYM vksfj,aVs'ku 
ds çHkko dk v/;;u djuk FkkA ;g varr% Vwy iFk 
;kstuk] VqdM+k djus dh fØ;k tSls iwoZ &çlaLdj.k 
lh,Mh e‚My ds fy, l‚¶Vos;j fodflr djus esa 
enn djsxk vkSj fo'ks"k :i ls dbZ fcYM vksfj,aVs'ku 
dks 'kkfey djus okys iqtksaZ ds ,fMfVo eSU;qQSDpfjax 
ds fy, vksfj,aVs'ku ds fy, enn djsxkA

7- Mh,eMh çfØ;k ds ek/;e ls ,p13 LVhy ijh{k.k uewus 
dk fuekZ.k

 Mh,eMhçfØ;k ds ek/;e ls ,p 13 LVhy ijh{k.k uewus 
dk fuekZ.k esllZ ohvkbZVh] osYyksj ds fy, fd;k x;k 
FkkA fp= 6 esa ekbØksLVªDpj] lrg [kRe] dBksjrk vkSj 
?kuRo ds v/;;u ds fy, Mh,eMhçfØ;k ds ek/;e ls 
fufeZr ,p13 LVhy uewuk fn[kk;k x;k gSA

8- Mh,eMh çfØ;k ds ek/;e ls Liwy dk iqu% fofuekZ.k 
lh,eVhvkbZ ds fy, Mh,eMh çfØ;k ds ek/;e ls Liwy 
v‚Q yksM ,DlVªSDVj dk iqu% fuekZ.k fd;k x;kALiwy 
tks yksM ,fDlVj esa nksyu djrk gS] bdës fLFkfr esa 
mPp fudklh Fkh] ftlds dkj.k v‚ijs'ku ds nkSjku 
rsy dk fjlko gksrk FkkAblfy,] Mh,eMh çfØ;k ds 
ek/;e ls fudklh dks de djus ds fy, ckgjh O;kl 
dks c<+kus vkSj Liwy dh cpr lkexzh] ÅtkZ vkSj 
le; dks lQyrk iwoZd cjken djus ds fy, Mh,eMh 
çfØ;k ds ek/;e ls Liwy dk fQj ls fuekZ.k fd;k 
x;k fp= Mh,eMh çfØ;k }kjk c;ku ds ckn Liwy dh 
rLohj fn[kkrk gSA     
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9. 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. 

Aerospace Laboratory
 
1. Assembly / Testing of airworthy products

1.1 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	 @	 40ºC,	
60%	 of	 SLS	 @90	 ºC	 and	 10%	 of	 SLS	
@135	ºC).		

•	 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. 

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

•	 High	 temperature	storage	was	carried	out	
by	 soaking	 the	 servo	 valve	 at	 135ºC	 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	 -54ºC	 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 

9- Mh,eMh çfØ;k ds ek/;e ls LVhy ij æo pkSuyksa ds 
fy, çksQkby Mhi‚ft’ku

 lh,eVhvkbZ ds fy, Mh,eMh çfØ;k }kjk æo lClVªsV 
dk ,d çksQkby LVhy lClVªsV ij tek fd;k x;k 
FkkA bl c;ku dk bLrseky uSuks befçaV fyFkksxzkQh 
,fIyds'ku ds fy, eksYM cukus es afd;k tk,xkA

okarfj{k ç;ksx'kkyk

1 ,;joksFkhZ mRiknksa dk vlsacyh / ijh{k.k%

1-1 yhfMax ,t LySV ,DVîw,Vj] ,Mh,] cSaxyksj dh ;ksX;rk 
ijh{k.k

•	 baMqjsal ijh{k.k 'kq: djus ls igys Mhth,D;w, }kjk 
vkbZch vkSj ,ech yslk baMqjsal ijh{k.k fjXl dks Dyh;j 
dj fn;k x;k FkkA

•	 ,ybZ,lVh vkSj iw.kZ D;wVh ds fgLls ds :i esa ,ybZ,l 
,ech vkSj vkbZch ,DVîw,Vj ds baMqjsal ijh{k.k dks 100% 
iwjk fd;kAblesa 1000 flaxy ywi flLVe ¼,l,y,l½] 
50]00]000 baMqjsal pØksa ij fofHkUu gkbMªksfyd æo 
rkieku ij 30%, SLS	@	40ºC,	60%	SLS	@	90	C	and	
C vkSj SLS	@	135	135C  dk 10%  dk fleqys'ku 
'kkfey gSA

•	 ncko vkosx ijh{k.k 2]00]000 ncko ykbu vkosx pØksa 
ds fy, la'kksf/kr dbZ xquk c<+k;k vkSj okil ysus dh 
fLFkfr vkSj 1]00]000 okilh ykbu ncko vkosx pØksa 
ij fd;k x;k FkkA

•	 ,ybZ,l ,DVîw,VlZ dh iw.kZ lhfer ;ksX;rkA

1-2 ,;j&czsd ,Dpq,Vj loksZ okYo] vkjlhvkbZ] gSnjkckn 
dh ;ksX;rk ijh{k.kA

•	 mPp rkieku HkaMkj.k 72 fMxzh vkSj buysV rsy rkieku 
135 fMxzh lsfYl;l ds lkFk 135 fMxzh lsfYl;l ij 
loksZ okYo dks fHkxksus ds }kjk fd;k x;k FkkA

•	 de rkieku dk HkaMkj.k benknh okYo&54 fMxzh 
lsfYl;lij 3 ?kaVs ds fy, lksfdax fd;k x;k vkSj 
çn'kZu ijh{k.k&20 fMxzh lsfYl;l ij buysV rsy 
rkieku vkSj&40 fMxzh lsfYl;l ij ifjos'k ds lkFk 
fd;k x;kA

•	 baMqjsal okYo ds fy, vyx&vyx rkieku Lrj vkSj 
orZeku buiqV ds lkFk baMqjsal ijh{k.k lsVvi cuk;k 
x;k Fkk vkSj fofHkUu rkieku Lrj ij loksZ okYo ij 
baMqjsal ijh{k.k ds 50]00]000 pØ iwjs fd,A
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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	 ºC,	 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.

1-3 ,Mh, esavkjVhVh ¼fjihV Vkbi VsLV½ fodflr ,yvkj;w] 
,p,,y] y[kuÅA

•	 vkosx gkbMªksfyd flLVe fQYVj] mPp ncko fQYVj 
ij ijh{k.k fd;k x;k FkkA

•	 ,QvkbZ,y&07&0001 vkSj de ncko fQYVj 
,QvkbZ,y&09&000] ,Mh, ls VhvksVh ds Hkkx ds :i 
esa ,p,,y&,Mh,y esa fufeZrA

•	 bZa/ku ç.kkyh ,yvkj;w,l vkSj bZlh,l ,yvkj;w,l 
VsLV] baMwjsal ijh{k.k] ncko vkosx ijh{k.k vkSj fofHkUu 
rRoksa tSls xeZ gok ,uvkjoh fM;k 25eheh] ?kuhHkwr 
ukyh okYo] bZa/ku Hkjus okYo] bZa/ku ukyh okYo ij 
ijh{k.k ds fy, cuk;k x;k FkkA vkod tkod jkgr 
okYo 86 dsih,] nks fLFkfr ¶ySi okYo] lsYQ lhfyax 
difyax ¼rksj.k vk/kk½] lsYQ lhfyax difyax ¼Mª‚i 
VSad vk/kk½] xzkmaM pktZ difyax vkfn ds fy, fjihV 
Vkbi VsLV ¼vkjVhVh½ ds Hkkx ds :i esa LFkkfir dh 
xbZA

•	 ,Mh, ij baiYl lkbdfyax VsLV vkSj ,aMîwjsal 
lkbdfyax gkbMªksfyd flLVe ,yvkj;w,l 'kVy 
okYo] fDod fMLdusDV difyax ¼D;wMhlh½ fuIiy] 
l‚dsV vkSj dSi vlsacyh] gkbMªksfyd fjyht okYo] 
u‚u fjVuZ okYo VhvksVh ds fgLls ds :i esa VsLV 
fodflr fd, x,A

1-4 ,Mh,] cSaxyksj ds fy, ,uvkjoh MhvkbZ, 25 feeh vkSj 
D;wMhlh MhvkbZ, 10 feeh dh ;ksX;rk ijh{k.kA

•	 &40 fMxzh lsfYl;l] 110 fMxzh lsfYl;l vkSj 135 
fMxzh lsfYl;l ij gkbMªksfyd rsy ds lkFk ,uvkjoh 
ij ncko vkosx ijh{k.k dks iwjk djus ds fy, ncko 
vkosx ijh{k.k fjx dks mUur fd;kA

•	 ,uvkjoh ij D;wVh ds Hkkx ds :i esa] Loh—fr ijh{k.k] 
QV ncko ijh{k.k] ncko lkbfdy pkyu ijh{k.k] de 
rkieku HkaMkj.k ijh{k.k] mPp rkieku HkaMkj.k ijh{k.k 
vkSj FkeZy 'k‚d VsLV tSls fofHkUu ijh{k.k fd, x,A

•	 D;wMhlh ij D;wVh ds Hkkx ds :i esa] Loh—fr ijh{k.k] 
iqujko`fÙk fo/kkulHkk ijh{k.k] eSuqvy v‚ijs'ku ijh{k.k] 
ncko lkbfdy pkyu ijh{k.k] QV ncko ijh{k.k] de 
rkieku ijh{k.k] mPp rkieku ijh{k.k vkSj FkeZy 'k‚d 
VsLV tSls fofHkUu ijh{k.k fd, x,A

•	 0-5 gVZ~t ij vf/kdre ncko 0&15 ckj rd ,;j 
ehfM;k ds lkFk D;wMhlh ds çs'kj lkbdfyax ds fy, 
VsLV lsV vi cuk;k x;kA
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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 PI check on LCA hydraulic elements

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

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

1.7 Testing of 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	16889.	

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

1-5 fo'ks"k lsok,a

- FkeZy 'k‚d] mPp rkieku çn'kZu ijh{k.k vkSj fuEu 
rkieku çn'kZu ijh{k.k ¶yks fMokbMj vkSj d‚fEcuj 
okYo ¼,QMhlhoh½ ij bldh ;ksX;rk ds Hkkx ds :i 
esa ijh{k.k fd, x, FksA

- u, gkMZos;j vkSj uohure ySc foaMkst l‚¶Vos;j ds 
lkFk gkbMªksfyd iai VsLV fjXl Vh vkj&2] Vhvkj&3] 
Vhvkj&4 vkSjVhvkj&6 dh fu;a=.k ç.kkyh dks vixzsM 
fd;kA

- gkbMªksfyd flLVe fQYVj dh vlsacyh vkSj Loh—fr 
ijh{k.k] 148/198 uacj iwjk dj fy;k gSA lhVhVhlh] 
Hkqous'oj dk dk;Z çxfr ij gSA

- iai ijh{k.k ij okf"kZd vuqj{k.k] ,Mh,] cSaxyksj ds fy, 
,ylh, iaiksa ds fy, fodflr dh xbZ fjx lqfo/kk,a&iw.kZ

1-6 ihvkbZ ,ylh, gkbMªksfyd rRoksa ij tkap djrs gSA

- batu pkfyr iai vkSj eq[; iai ij çh baLV‚ys'ku psd 
45 uacjksa ds fy, fd, x, FksA

- gkbMªkstu ij çh baLV‚ys'ku psd fQYVj rRo vkSj 
vlsacy 4 ux ds fy, fd, x, FksA

1-7 vkS|ksfxd gkbMªksfyd vkbVe dk ijh{k.kA ¼iw.kZ½

- chbZ,e,y batu esa Mhty fuLianu ç.kkyh dk 
v/;;uA

- chbZ,e,y Mhty batuksa ds fuLianu flLVe dk 
fo'ys"k.k bZa/ku ç.kkyh ls yh xbZ d.k x.kuk MsVk vkSj 
orZeku fQYVj ¼nks egys vkSj ¶yhVxkMZ½ dh fuLianu 
n{krk dh tkap dh xbZFkhA ,d foLr`r tkap fjiksVZ 
cukbZ xbZ vkSj chb,e,y dks çLrqr dh xbZ vkSj 
fofHkUu ijh{k.kksa vkSj ijh{k.k fLFkfr;ksa dk fo'ys"k.k 
djds batu ij ifj.kkeh çHkkoksa dh O;k[;k dh xbZA

- bZihbZ] gSnjkckn ds fy, vkbZ,lvks&16889 ds fy, 
eYVh&ikl fQYVj VsLV fjx dk vixzsMs'kuA

- gSnjkckn us bZihbZ esa ekStwnk eYVhIyl fQYVj VsLV 
fjx ds fy, v‚uykbu chVk vuqikr ehVj dk ifjp; 
fn;k vkSj uohure fQYVj ekud vkbZ,lvks 16889 ds 
fy, eYVhLis'k fQYVj VsLV fjx dks oxhZ—r fd;kA

- eSllZ vYQk yoy bafM;k çkbosV fyfeVsM] iq.ks          
}kjk fodflr fuLianu bdkbZ dks lkfcr djus ds fy, 
v‚ulkbV rsy lanw"k.k fo'ys"k.kA

- 40 °C  vkSj 80 °C  ij ikdZj fQYVj ds çs'kj 
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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	 ltd,	
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 lpm.

	 This	involves	following	activities

lkbdfyax ds fy, VsLV lsVvi] vkSj bldh Fkdku 
'kfä ijh{k.k ds fy, fQYVj vlsacyh vkSj ikdZj 
gSfufQu ds fy, 5 gVZ~t ij 0&8 ckj gkbMªksfyd 
fQYVj ij ncko lk;fDyax ijh{k.k fd;k x;kA

- ?kaVs ds fy, gkbMªksfyd flysaMjksa dk xeZ lksd vkSj 
BaMk lksd vkSj foçks fyfeVsM ds fy, gkbMªksfyd 
flysaMjksa ij çn'kZu ijh{k.kA

- fx;j iaiksa dk ijh{k.k lsVvi vkSj ,aMîwjsal ijh{k.k] 
ehuhu bathfu;fjax VsDuksy‚th çk- fy-] cSaxyksj ds fy, 
,d ckjesa 3 uacjA

- gkbMªksfyd fQfVax dks idM+us ds fy, ijh{k.k fQDLpj 
dk fMtkbu ¼ftlesa idM+ ds fy, dksbZ /kkxk ugha 
gS½ vkSj ,d ckj esa çR;sd fQfVax ds 9 uacj vkSj 
blds 1 fefy;u ncko vkosx QSVX;w pØ] eSuh lVhd 
bathfu;fjax] cSaxyksj ds fy, ijh{k.kA

- fn'kk fu;a=.k okYo] Mk;ukesfVd VsDuksy‚tht fyfeVsM] 
cSaxyksj ds ncko Mª‚i ijh{k.k vkSj czLV ncko ijh{k.kA

- fLiu&v‚u fQYVjksa ij fuLianu n{krk ijh{k.k vkSj 
xanxh /kkj.k {kerk ijh{k.k fd;k x;k vkSj lfeV~l 
gkbZxzksfuDl] chbZ,e,y eSlwj] iq.ks i‚fyej] 'ksy 
,u&Vîwc fQYVj] Hkkjrh; ukSlsuk] ctkt v‚Vks fyfeVsM] 
bZihbZ çfØ;k fQYVj] fuLianu lek/kku] ds,y,u 
bathfu;fjax mRiknksa fyfeVsM] fpdukbZ rsy fuLianu 
lhfer] yqdkl&Vhoh,l fyfeVsM] ikdZj gSfufQu] 
;w,QvkbZ fQYVjA ds fy, iwjk fd;k x;kAijh{k.k fd, 
x, fQYVj dh dqy la[;k% 101 uacjA

1-8 fu;fer ç;ksx'kkyk lsok,a% 

ç;ksx'kkyk us fuEufyf[kr fu;fer lsok,a çnku djrh gSA

• gkbMªksfyd rRoksa dk ijh{k.k

• rsy lanw"k.k Lrj dk ekiu

• ?kVd LoPNrk Lrj dh tk¡p

• ncko xst dk va'kkadu

• va'kkadu æo dh vkiwfrZ

• gkbMªksLVsfVd ncko ijh{k.k

2- vU; fodklkRed xfrfof/k;k¡ 

2-1 ,;joksFkhZ ,fDl;y fiLVu iai 30 ,yih,e dk fodklA

 blesa fuEufyf[kr xfrfof/k;k¡ 'kkfey gSa

• tknoiqj fo'ofo|ky; vkSj ,Mh, ds lkFk iai vkSj 
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•	 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 

2.2 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.

 
,MkIVj Lyho 

Adapter sleeve

fMtkbu leUo; ij v/;;u - iwjk fd;k x;kA

• e'khfuax e'khfuax vkSj egRoiw.kZ ?kVd dk 
fujh{k.k&çxfr esaA

• VsLV fQDplZ dk fMtkbu vkSj ijh{k.k ¼daiu] Roj.k] 
o"kkZ] vknZzrk vkfn½ dk fuekZ.k&çxfr esaA

• v{kh; fiLVu iai dh ;ksX;rk ijh{k.kA

 - i;kZoj.k ijh{k.k

	 - baMqjsal VsLV

2-2 Hksy] f=ph ds fy, ,MsIVjLyho ¼ek=k& 250 uacj½ 
ijfM¶;wtu ,Y;qfeus'ku

 lh,eVhvkbZ dks ,MkIVj LyhOl ds fuekZ.k vkSj 
fM¶;wtu ,Y;qfeukbts'ku ds fy, Hksy] f=ph ls ,d 
vkns'k feyk gSA ;g vcrd :l ls vk;kr fd;k x;k 
FkkA lh,eVhvkbZ bl rduhd dks Hkkjrh; ijek.kq {ks=ksa 
dk leFkZu djus ds fy, Lons'kh gSA

 vMSIVj Lyho ,d mPp 'kfä okyk LVhy eSVsfj;y 
FkzsMsM ikVZ gS ftls ij eki fj,DVj ,fIyds'ku esa LVM 
ds lkFk bdëk fd;k tkrk gSA bUgsa ,MkIVj  dk Lyho 
mi;ksx jsfM;ks/kehZ okrkoj.k es afd;k tk jgk gS vkSj 
dbZ o"kksaZ rd vknZz okrkoj.k esa Åaps rkieku ij fujarj 
Hkkj ds v/khu fd;k tk,xkA ,d ckj vlsacy fd, x, 
Hkkxksa ds lkFk ,M‚IVj Lyho ,d fuokjd j[kj[kko ds 
fy, 5&10 o"kksaZ ds ckn fjvlsacy djus dh vko';drk 
gSA bl le; ds nkSjku] esfVax ?kVdksa ds laidZ {ks= 
esa tax yxus dh ?kVuk gksus dh laHkkouk gSA tax ls 
cpus ds fy,] FkzsM~l ijfM¶;wtu ,Y;qfeus'ku djus dh 
vko';d gSA
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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. 

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.	

]  FkzsMsM LVhy Hkkx ¼:V ¶ySad½ dk ,Y;qfeus”ku dksfVax
Aluminisation coating of threaded steel part (root 

flank)

ofVZdy] dksfVax dh eksVkbZ 110 ekbØksu]
Coating thickness of 110 micron

,Y;qfeukbftax lqj{kkRed dksfVax çfØ;k gS tgka ,Y;wehfu;e 
ok"i csl esVy dh lrg ij mPp rkieku ij ,Y;wfeukbM 
feJ /kkrq cukus ds fy, çlkj dh çfØ;k ds ek/;e ls tek 
djrk gSA

iSd lhesaVs'ku ,yqfeukbftax çfØ;k dk mi;ksx mPp 
rkieku la{kkj.k okrkoj.k esa ,MsIVj LyhOl ds çn'kZu dks 
csgrj cukus ds fy, fd;k tkrk gS vkSj de ç;kl ds lkFk 
fMLesfECyax le; dks de djus ds fy, Hkh fd;k tkrk gSA

iSd lhesaVs'ku ,Y;qfeukbts'ku ,d çdkj dk fM¶;wtu 
dksfVax gS] tks ;k rks fuf"Ø; voLFkk esa ikmMj dksfVax 
lkexzh ds laidZ esa ?kVdksa dks xeZ djds ;k mUgsa dksfVax 
lkexzh ds ok"i'khy ;kSfxd ds okrkoj.k esa xeZ djds tek 
fd;k tkrk gS ,Y;qfeukbftax feJ.k dh jklk;fud lajpuk 
esa Qsjks&,Y;wehfu;e ¼89%½] ,Y;wehfu;e v‚DlkbM ¼10%½ 
vkSj veksfu;e vk;ksMkbM ¼1%½ dk feJ.k gksrk gSA

LVhy ds ,l,l 310 xzsM ls cus osYMsM gsesZVyh lhycan 
daVsuj esa ,Y;qfeukbftax fd;k tk,xkAdaVsuj esa ,MkIVj 
vkLrhu dh iSfdax ofVZdy rjhds ls dh tk,xh rkfd 
ikmMj feJ.k ds lkFk jsfM;y fo:i.k ls cpk tk lds vkSj 
fofHkUu xehZ mipkj pØksa ds v/khu fd;k tk,xkAbldh 
60&150 ekbØksu dh dksfVax eksVkbZ gkfly dh gSA

2-3 ch,vkjlh] eqEcbZ ds fy, ,e120 esu QkLVsulZ  
ijfMQqlu ,Y;qfeus'ku

 lh,eVhvkbZ dks ch,vkjlh] eqacbZ ls LVM~l ,aM uV~l 
ds eSU;qQSDpfjax] fM¶;wtu ,Y;qfeus'ku dh vkiwfrZ dk 
v‚MZj feyk gSA ;g vc rd vk;kr fd;k tkrk 
FkkA lh,eVhvkbZ us j.kuhfrd Hkkjrh; vko';drk dk 
leFkZu djus ds fy, bl rduhd dks Lons'kh cuk 
fn;k gSA
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3. 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. 

	 i.	 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

 ii. 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 11th to 12th June 2018 
and 17th to 18th	September	2018

b.	 Jawaharlal	 Nehru	 Technological	
University, Hyderabad, Janardhana 
Engg Works, Bangalore and Indian 
Institute of Technology, Tirupati during 
11th to 12th 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 10th to 
11th December 2018.

	 iii.	 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.

3- çf'k{k.k dkslksaZ ds fy, ladk;% 

foHkkx ds deZpkfj;ksa us bu&gkml vkSj lh,eVhvkbZ 

nksuksa esa lh,eVhvkbZ  }kjk lapkfyr dqN fo'ks"k / 
lkekU; çf'k{k.k ikBîØeksa ds fy, ladk; ds :i esa 

dk;Z fd;kA

i. Þ,fMfVo eSU;qQSDpfjaxß ij d‚yst v‚Q 

bathfu;fjax] iq.ks }kjk lapkfyr ,fMfVo 

eSU;qQSDpfjax ¼ihthMh&,,e½ dkslZ esa iksLV xzstq,V 

fMIyksek ds Nk=ksa ds fy, ,-vkj- fouksn ladk; ds 

:i esa O;k[;ku fn;kA

i i. fuEufyf[kr m|ksxksa vkSj 'kS{kf.kd laLFkkuksa ds fy, 

lh,eVhvkbZ esa Þ,fMVho eSU;qQSDpfjax ,aM jSfiM 

Vwfyaxß ij çf'k{k.k dk;ZØe vk;ksftr fd;k x;k Fkk%

d- fnukad 11 ls 12 twu 2018 vkSj 17 ls 18 

flracj 2018 ds nkSjku thbZ bafM;k VsDuksy‚th 

lsaVj ¼,fo,'ku½] cSaxyksj esaA

[k- fnukad 11 ls 12 twu 2018 ds nkSjku 

tokgjyky usg: VsDuksy‚ftdy ;wfuoflZVh] 

gSnjkckn] tuknZu bathfu;fjax odZ~l] cSaxyksj 

vkSj Hkkjrh; çkS|ksfxdh laLFkku] fr#ifr esaA

x- fnukad 10 ls 11 fnlacj] 2018 ds nkSjku 

dksfyUl ,;jksLisl ¼;wVhlh½ ,;jksLisl] 

cSaxyksj] Vks;ksVk fdyksZLdj eksVj] fcnknh] ,-Mh- 

iVsy bafLVVîwV v‚Q VsDuksy‚th ¼,MhvkbZVh½] 

xqtjkr] ,u,evkbZ,e,l ;wfuoflZVh] eqacbZ 

vkSj VkVk VsDuksy‚th] cSaxyksj esaA

uV
Nut

LVM
Stud
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	 iv.	 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.

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

4.  Invited Talks 

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

 ii. 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 11th	September	2018.

 iii. An 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, 27th 
October 2018.

 iv. 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, 29th January 2019

5. Student projects handled by department 
staff

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

	 ii.	 "Evaluation	of	 surface	finish	and	 its	effect	
on	 packed	 diffusion	 aluminisation	 of	 low	

iii. Þ,fMfVo eSU;qQSDpfjaxß- d‚yst v‚Q bathfu;fjax] iq.ks 
}kjk lapkfyr ,fMfVo eSU;qQSDpfjax ¼ihthMh&,,e½ 
dkslZ esa iksLV xzstq,V fMIyksek ds Nk=ksa ds fy, ij 
,-vkj fouksn us ladk; ds :i e saO;k[;ku fn;kA

iv. fnukad 4 ls 6 flracj 2018 ds nkSjku lhvksbZih] iq.ks 
esa ,fMVho fofuekZ.k çfØ;kvksa] e'khuksa vkSj vuqç;ksxksa 
ij vk;ksftr ySc dk;ZØe esa ,MhVho fofuekZ.k 
¼ihthMh&,e½½ esa iksLV xzstq,V fMIyksek ds Nk=ksa ds 
fy, fd;k x;k FkkA

v. ^^lhy] FkzsM~l] FkzsM ju vkmV] xzkbafMax fjyhQ ,aM 
oSD;we lhfyax^^ ij Jh vfuy dqekj }kjk ,IykbM 
eSVsfj;Yl] cSaxyksj ds fy, O;k[;ku fn;k x;k FkkA

4- okrkZ ds fy, vkeaf=r

i. fnukad 7 flracj 2018 dks vkbZ vkbZ ,l lh&thVhvkjbZ 
od”k‚i esa Þ,MokaLM ekbØks uSuks QSfczds”ku ,aM 
dSjsDVjkbts”ku rduhdßvkbZvkbZ,llh] cSaxyksj] esa 
esVy ,fMfVo eSU;qQSDpfjax^^ ij lsaVj Q‚j uSuks lkbal 
,aM bathfu;fjax ¼lhbZ,u,lbZ½]  okrkZ ds fy, ,-vkj- 
fouksn dks vkeaf=r fd;k x;kA

ii. fnukad 11 flracj] 2018 dks lh,eVhvkbZ esa vk;ksftr 
,d fnolh; ehV esa Þ,fMfVo eSU;qQSDpfjax&baMfLVª;y 
uhM~l ,aM fMIy‚;esaV LVªSVstht ßij ,-vkj- fouksn us 
,d çLrqfr nh

iii. fnukad 11 flracj] 2018 dks lh,evkj bafLVVîwV 
v‚Q VsDuksy‚th] gSnjkckn esa vk;ksftr ^^,fMfVo 
eSU;qQSDpfjax VsDuksy‚th^^ ij jk’Vªh; dk;Z”kkyk esa 
eatqukFk ch ,u us ^^Mk;jsDV eSU;qQSDpfjax fMiksft”ku^^ 
ij okrkZ ds fy, vkeaf=r fd;k x;kA

iv. fnukad 29 tuojh] 2019 dks lhVhvkbZ] ok;qlsuk LVs’ku] 
cSaxyksj esa vk;ksftr ÞDokfyVh ,”;ksjsal lfoZlst Q‚j 
fefyVªh ,fo,”u esaVsusal Øwß esa eatqukFk ch dksÞ,fMfVo 
eSU;qQSDpfjax VsDuksy‚th ßij okrkZ ds fy, vkeaf=r 
fd;k x;kA

5- foHkkx ds deZpkfj;ksa }kjk lapkfyr Nk= ifj;kstuk,a

i. ^^Mh,eMh çfØ;k ds ek/;e ls bud‚u&625 vkSj 
vy&6061 ij ,l,l&330 ds fy, çkS|ksfxdh dk 
fodkl^^ & ,fMfVo eSU;qQSDpfjax ¼ihthMh&,,e½ 
çkstsDV] d‚yst v‚Q bathfu;fjax iq.ks esa LukrdksÙkj 
fMIyksek&Jh , vkj fouksn }kjk funsZf”krA
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alloy steel component" M.Tech student 
from	MS	Ramaiah	 Institute	of	Technology,	
Bangalore. -  guided by Mr Anil Kumar.

	 iii.	 “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.

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

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

	 i.	 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,	
IISc,	Bangalore,	30th June 2018.

 ii. “Medical Device Innovation Camp 
MEDIC-2018", IIT Bombay, 28th 
September	 to	 2nd 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.

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

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

ii. ^^lrg ds ewY;kadu dk ewY;kadu vkSj de feJ         
/kkrq bLikr ?kVd ds iSd çlkj ,yqfeukbts”ku ij 
bldk çHkko^^ ,e,l jeS;k baLVhVîwV v‚Q VsDuksy‚th] 
cSaxyksj ls ,e-Vsd Nk= & Jh vfuy dqekj }kjk 
funsZf”krA

iii. ^^gkbMªksfyd vuqç;ksxksa ds fy, jksVjh la;qä dk 
fMtkbu vkSj fodkl^^] 1500 vkjih,e vkSj 280 
ckj esa lapkyu] d#.kk baLVhVîwV v‚Q VsDuksy‚th 
,aMlkbalst] dks;acVwj ls ihthMh,,eVh Nk= & Jh 
V‚e FkEih }kjk funsZf”krA

iv.  lhvkjvksMh,l ij bysDVª‚u che osfYMax dh tkap^^ 
&d#.;k baLVhVîwV v‚Q VsDuksy‚th ,aMlkbalst] 
dks;EcVwj ls ihthMh,,eVh Nk=] foftr HkaMhokM+ }kjk 
funsZf”kr fd;k x;kA

6  çf”k{k.k ikBîØeksa] çn”kZfu;ksa] lsfeukj] lEesyu vkfn 
esa Hkkx ysus okys foHkkxh; deZpkjhA

i. fnukad 30 twu 2018 dks vkbZvkbZ,llh] cSaxyksj esa 
avk;ksftr ̂^m|ksx 4-0 vkSj ,fMVho fofuekZ.k çkS|ksfxdh^^ 
dh dk;Z”kkyk ds fy,  Jh v#.k dqekj th th] Jh 
fouksn , vkj] Jh v#.k dqekj ,l] Jh eatqukFk ch ,u 
vkSj Jh fouksn oh- xqeLrs dks çfrfu;qä fd;k x;kA

ii. vkbZvkbZVh c‚Ecs esa fnukad 28 flracj ls 2 vDVwcj 
2018 rd vk;ksftr ^^esfMdy fMokbl buksos’ku dSai 
esfMd&2018^^ esa V‚e FkEih] ,-vkj- fouksn] vkSj lquhy 
exnqe dks esfMd&2018 esa ,d uksosy esfMdy fMokbl 
çwQ&v‚Q&d‚UlsIV dks lQyrk iwod fodflr djus 
vkSj çLrqr djus ds fy, ̂ ^buksos”ku vokMZ^^ çkIr gqvkA

i i i. fnukad 17  ls 19 fnlacj 2018 rd Jh fouksn , 
vkj] Jh fotsr fHkaMhokM] Jh nÙkk=s; vkSj Jh ljouu 
dks ^^5 osa vkbZ,QVhvks,e ,f”k;kbZ ;kaf=dh vkSj e’khu 
foKku ¼,e,e,l½ lEesyu^^  esa Hkkx ysus ds fy, 
vkbZvkbZ,llh] cSaxyksj esa çfr fu;qä fd;k x;k FkkA

iv Jh fotsr fHkaMhokM dks fnukad 11 ls 14 Qjojh 
2019 rd ç;ksx”kkyk çca/ku vkSj vkarfjd ys[kk ijh{kk 
vkbZ,lvks /vkbZbZlh 17025% 2017] ij çf”k{k.k ds fy, 
Hkstk x;kA
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dkS”ky fodkl dsUæ
4.6 Centre for Skill Development

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),	IISc,	Bangalore	on	09th		September	
2018

4.	 Guest	 Lecture	 on	 “Micro	 Stereo	
Lithography”	 	 for	Centre	 for	Nano	Science	
&	Engineering	(CeNSE),	IISc,	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.

laLFkku çca/kdksa] bathfu;jksa] rduhdh i;Zos{kh dfeZ;ksa 
vkSj Nk=ksa dks yf{kr djds çkS|ksfxdh mUu;u çf'k{k.k 
dk;ZØe vk;ksftr dj jgk gS] tks ns'k esa bathfu;fjax 
m|ksxksa }kjk vPNh rjg ls çkIr vkSj ljkgk x;k gSA 
ftls ns'k esa bathfu;fjax m|ksxksa }kjk cgqr ljkgk x;k 
gSAbu dk;ZØeksa dks lkexzh vkSj xq.koÙkk ds ekeys esa 
yxkrkj viMsV fd;k tkrk gSA oSf'od çfrLi/kkZ dh 
pqukSfr;ksa dk lkeuk djus ds fy, m|ksx dfeZ;ksa ds 
çf'k{k.k ij orZeku esa tksj fn;k x;k gSA

1- ekuo lalk/ku fodkl dk;ZØeksa dk vk;kstu

   fuEufyf[kr ekuo lalk/ku fodkl xfrfof/k;k¡ dh 
xbZa] ftlesa 138 ekuo fnuksa esa 475 bathfu;jksa ds 
fy, 41 çf'k{k.k dk;ZØe vk;ksftr fd, x,A

1 lh,eVhvkbZ oSKkfud ,d lgk;d ladk; Fkk 
tks d‚yst ds bathfu;fjax d‚yst ¼lhvksVh½] 
iq.ks dks ls çnku fd;k x;k Fkk] rkfd lg;ksxh 
ihth çksxzkEl ds rgr Þ,fMVho fofuekZ.k 
çfØ;kvksa] e”khuksa vkSj vuqç;ksxksa^^ß dks i<+k;k 
tk ldsA vf/kdka”k O;k[;ku gekjs ohfM;ks 
d‚UÝsaflax ¼ohlh½ lqfo/kk dk mi;ksx djds 
forfjr fd, x, FksA

2 fnukad 23 vxLr 2018 dks lapkj çf”k{k.k 
laLFkku] ok;qlsuk LVs”ku] tygYyh] cSaxyksj ds 
fy, ^^ekiu =qfV vkSj vfuf”prrk^^ ij vfrfFk 
O;k[;ku fn;kA

3 09 flracj 2018 dks lsaVj Q‚j uSuks lkbal 
,aM bathfu;fjax ¼lhbZ,u,lbZ½] vkbZvkbZ,llh] 
cSaxyksj ds fy, ^^,fMfVo eSU;qQSDpfjax^^ ij 
vfrfFk O;k[;ku fn;kA

	 4 lsaVj Q‚j uSuks lkbal ,aM bathfu;fjax 
¼lhbZ,u,lbZ½] vkbZvkbZ,llh] cSaxyksj ds 
fy, 09 flracj 2018 dks ^^ekbØks LVhfj;ks 
fyFkksxzkQh^^ ij vfrfFk O;k[;ku fn;kA

	 5 fnukad 19 flracj 2018 dks lapkj çf'k{k.k 
laLFkku] ok; qlsuk LVs'ku] tygYyh] cSaxyksj 
ds fy, ^^ekbØks bysDVªks eSdsfudy flLVe^^ ij 
vfrfFk O;k[;ku fn;kA

	 6 fnukad 27 vDVwcj 2018 dks lh,evkj 
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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.

baLVhVîwV v‚QVs Duksy‚th] gSnjkckn ds fy, 
^^Mk;jsDV esVy fMiksft'ku ¼Mh,eMh½^^ ij 
vfrfFk O;k[;ku fn;kA

	 7 fnukad 13 fnlacj 2018 dks lapkj çf'k{k.k 
laLFkku] ok; qlsuk LVs'ku] tygYyh] cSaxyksj ds 
fy, ^^ekiu =qfV vkSj vfuf'prrk^^ ij vfrfFk 
O;k[;ku fn;kA

	 8 fnukad 29 tuojh 2019 dks lapkj çf'k{k.k 
laLFkku] ok;qlsuk LVs'ku] tygYyh] cSaxyksj ds 
fy, ^^,fMfVo eSU;qQSDpfjax VsDuksy‚th^^  
ij vfrfFk O;k[;ku fn;kA

	 9 fnukad 5 tuojh 2019 dks fl)xaxk baLVhVîwV 
v‚Q VsDuksy‚th] rqedqj ds fy, ^^ ekbØks 
bysDVªks eSdsfudy flLVEl ¼,ebZ,e,l½ vkSj 
blds vuqç;ksx^^ ij vfrfFk O;k[;k fn;kA

	 10 fnukad 5 tuojh 2019 dk sfl)xaxk baLVhVîwV 
v‚Q VsDuksy‚th] rqedqj ds fy, ^^esDVªksfuDl ,aM 
eSU;qQSDpfjax v‚Vkses'ku^^ ij vfrfFk O;k[;k fn;kA

	 11 ,u,ch,y ds fy, ^^vk;ke ¼ewy vkSj lVhd 
midj.k½ dh fof'k"V vko';drk vkSj la'kksf/kr 
ekunaMksa esa egRoiw.kZ ifjorZu^^ ij fnukad 30 
tuojh 2019 dks vkbZ,lvks / vkbZbZlh 17025% 
2017^^] cSaxyksj ds vuqikyu es afof'k"V ekunaM 
dh eq[; fo'ks"krk,a ij tkx:drk dk;ZØe ij 
O;k[;ku fn;kA

	 12 chohch d‚yst v‚Q bathfu;fjax] gqcyh esa 12 
ekpZ 2019 dks ^^thMh ,aM Vh esa gkfy;k #>ku^^ 
ij vfrfFk O;k[;ku fn;kA

	 13 fnukad 12 ekpZ 2019 dks ,ybZvks,l&bljks] 
cSaxyksj ds fy, ^^lVhd esVªksy‚th vkSj eki dh 
vfuf'prrk^^ ij O;k[;ku fn;kAA

d) fu/kkZfjr çf'k{k.k dk;ZØe

    25 ekiu] thMh ,aM Vh] lVhd eki vkSj esVªksy‚th] 
ç;ksx'kkyk çca/ku vkSj vkarfjd ys[kk ijh{kk] 
va'kkadu] 'kksj vkSj daiu] ,MhVhofofuekZ.k] 'kksj 
vkSj daiu] jklk;fud] eSdsfudy vkSj esVyksxzkfQd 
ijh{k.k] ,ebZ,e,l vkSj mlds vuqç;ksx] v‚fIVdy 
mRltZu LisDVªksesVªh] iryh fQYe Hkwry teko vkSj 
fo'ks"krk] fx;j bathfu;fjax] flaxy IokbaV Mk;eaM 
VfuaZx] ekbØksLdksih vkSj fo'ys"k.k vkfnA tSls 
vfuf'prrk ds fo"k;ksa ij 93 ls vf/kd eSu fnuksa 
ds fy, 25 çfrHkkfx;ksa ds fy, 25 fu/kkZfjr çf'k{k.k 
dk;ZØe vk;ksftr fd, x, FksA
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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,Optical	
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 

 i. 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&	 2nd 
batch	 have	 completed	 their	 project	
work	at	CMTI.

- 9 students belonging to 3rd 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	

[k) fo'ks"k çf'k{k.k dk;ZØe

 fMtkbu] fofuekZ.k vkSj fujh{k.k] eki dh 
vfuf'prrk] thMh ,aMVh] fx;lZ vkSj fujh{k.k 
lkexzh ds Hkwry IysVksa dh fujh{k.k i)fr lek/kku 
ij cSaxyksj]  chMh,y&gSnjkckn] chbZ,y&cSaxyksj 
vkSj ,ythch ,oa czksl – dks;acVwj cSaxyksj] tujy 
eksVlZ&cSaxyksj] ikLdy ds fy, 28 ls vf/kd 8 
fnuksa ds fy, 83 fof'k"V çf'k{k.k dk;ZØe vk;ksftr 
fd, x,A

x) v‚ulkbV çf'k{k.k dk;ZØe

 VkVk fldksjLdh ,;jksLisl fyfeVsM&gSnjkckn 
vkSj Hkkjr Mk;usfeDl fyfeVsM&cuklMs;jh] 
ikyuiqj] ç;ksx'kkyk çca/ku vkSj vkarfjd v‚fMV 
ds fy, vkbZ,lvks 17025% 2017 ds vuqlkj cukl 
Ms;jh ¼ikyuiqj½] ;wfuVsd esVkyftZdy ySc ds 
fy, v‚fIVdy mRltZu LisDVªksesVªh& ds vuqlkj 
gSnjkckn] Hkkjr Mk;usfeDl fyfeVsM&gSnjkckn] 
Hkkjr Mk;usfeDl fyfeVsM vkSj vfuf'prrk dk 
vuqeku] Ýkafll Dysu ,aM daiuh çkbosV fyfeVsM 
ds fy, vgenkckn] osfjfQds'ku ,aM dSfyczs'ku 
v‚Q gkMZusl VsfLVax e'khu ¼fczusy ,aM fodlZ½A 
fyfeVsM] dBksjrk fMohtu] cSaxyksj] vks,QvkbZ,y] 
dkuiqj vkSjvkbZ,lvks/vkbZbZlh 17025%2017  ij 
tkx:drk vkSj çks,fDVo j[kj[kko ds fy, e'khujh 
fLFkfr dh fuxjkuh% lSalj bathfu;fjax fyfeVsM] 
cSaxyksj ds fy, thMh ,oa Vhij 17 euq"; dk;Z 
fnol ds fy, 106 çfrHkkfx;ksa ds fy, 8 v‚ulkbV 
çf'k{k.k dk;ZØe vk;ksftr fd, x,A

1-1 vdknfe;ksa ds lkFk lg;ksx

i. LukrdksÙkj dk;ZØe

 • ^^fMtkbu vkSj çsfltu bathfu;fjax^^ esa ,e-Vsd

- jk"Vªh; çkS|ksfxdh laLFkku dukZVd¼,uvkbZVhds½] 
lwjrdy ds lg;ksx ls nkslky dk ihth dk;ZØe] 
vxLr 2013 esa 'kq: fd;kx;kA

- ,uvkbZVhds] lwjrdy ds igys 2 cSpksa dks lh,eVhvkbZ 
ds oSKkfudksa }kjk 2 ikBîØe i<+k, x, FksA

- 5 cSpksa ls lacaf/kr 78 Nk=ksa us vHkh rd vius 
ç;ksx'kkyk ikBîØe dk;Z / ikBîØe ds Hkkx 
ds :i esa lh,eVhvkbZ esa vius ç;ksx'kkyk 
,Dlikstj dk;ZØe dks iwjk fd;k gSA

• ^^mUur fofuekZ.k çkS|ksfxdh^^ esa ,e-VsdA
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of Technology Warangal (NITW), 
launched in August 2014.

- 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	 &	 2nd 

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 program in 
collaboration	 with	 College	 of	
Engineering, Pune, launched in 
2015

- 1st	sem	will	be	held	at	COEP	and	2nd 
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 &	 2nd 
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.

- d#.;k baLVhVîwV v‚Q VsDuksy‚th ,aM lkbalst] 
dks;acVwj ds lg;ksx ls tqykbZ 2015 esa nks o"kZ 
dk ihth dk;ZØe 'kq: fd;kx;kA

- igyk] nwljk ,oa rhljk lsesLVj ds vkbZVh,l 
vkSjpkSFkk lsesLVj lh,VhvkbZ esa vk;ksftr fd;k x;kA

- igys ,oa nwljs cSp ls tqM+s 15 Nk=ksa us lh,eVhvkbZ 
esavius ifj;kstuk dk;Z iwjkdj fy;k gSA

- rhljs cSp ls tqM+s 9 Nk= flracj 2018 ls ebZ 2019 
rd lh, eVh vkbZ esa vius ifj;kstuk dk;Z dj jgs gSaA

• ^^,fMVho fofuekZ.k^^ esa ,e- Vsd
- jk"Vªh; çkS|ksfxdh laLFkku okjaxy ¼,uvkbZVhMCY;w½ 

ds lg;ksx ls nks o"khZ; ihth dk;ZØe vxLr 2014 
esa 'kq: fd;k x;kA

- ,uvkbZVh&okjaxy esa igys 2 cSpksa ds fy, lh,eVhvkbZ 
oSKkfudksa }kjk 2 ikBîØe i<+k, x, FksA

- 3 cSpksa ls lacaf/kr 34 Nk=ksa us vktrd vius 
ç;ksx'kkyk ikBî Øedk;Z / ikBîØe ds Hkkx ds 
:i esa lh,eVhvkbZ esa vius ç;ksx'kkyk ,Dlikstj 
dk;ZØe dks iwjk fd;k gSA

• ^^mUur fofuekZ.k çkS|ksfxdh^^ esa LukrdksÙkj fMIyksek

- d#.kk baLVhVîwV v‚Q VsDuksy‚th ,aM lkbalsl] 
dks;EcVwj ds lg;ksx ls ,d o"kZ dk ihth 
dk;ZØe tqykbZ 2010 esa 'kq: fd;k x;kA

-  dsvkbZVh,l esa igyk lsesLVj vkSj lh,eVhvkbZ 
esa nwljk lsesLVj vk;ksftr fd;k tk,xkA

- 7 cSp ls tqM+s 25 Nk=ksa us vc rd lh,eVhvkbZ 
esa vius  ifj;kstuk dk;Z iwjk dj fy;k gSA

• ^^,fMVho fofuekZ.k^^ esa LukrdksÙkj fMIyksek

 d‚yst v‚Q bathfu;fjax] iq.ks ds lg;ksx ls ,d o"kZ 
dk ihth dk;ZØe o"kZ 2015 esa 'kq: fd;k x;k A

- igyk lsesLVj esa lhvksbZih vkSj nwljk lsesLVj 
lh,eVhvkbZ esa vk;ksftr fd;k tk,xkA ,d 
ikBîØe lh,eVhvkbZ ds oSKkfud }kjk i<+k;k 
tk,xkA-
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1.2. New MoU’s were signed with the following 
institutions 

-  IIT-Tirupathi

- NIT-Agarthala

- VIT-Vellore	

- BMSCE-Bangalore

- SIT-Tumkur

- MITS-Madanapalle

1.3. Seminars/ workshops 

- One day meet on “Additive 
manufacturing	 –	 Industrial	 Needs	 &	
Deployment	 Strategies”	 was	 conducted	
at CMTI on 11th	 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 26th March 2019. 59 delegates 
have	attended	this	workshop.

2. 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.	

-  2 cSp ls tqM+s 17 Nk=ksa us vkt rd vius 
ç;ksx'kkyk ikBîØe dk;Z  ikBîØe ds Hkkx 
ds :i esa lh,eVhvkbZ esa vius ç;ksx'kkyk 
,Dlikstj dk;ZØe dks iwjk fd;k  gSA

- rhljs cSp ls tqM+s 12 Nk= lh,eVhvkbZ esa vius 
ç;ksx'kkyk ,Dlikstj dk;ZØe ls xqtj pqds gSaA

- igys ,oa nwljs cSp ls tqM+s 5 Nk=ksa us lh,eVhvkbZ 
esa viuk ifj;kstuk dk;Z iwjk dj fy;k gSA

- rhljs cSp ds 3 Nk= fnlacj 2018 ls twu 2019 rd 
lh,eVhvkbZ esa vius çkstsDV dk dke dj jgs gSaA

1-2 fuEufyf[kr laLFkkuksa ds lkFk u, le>kSrk Kkiuksa 
ij gLrk{kj fd, x, gS%

 - vkbZvkbZVh&fr#ifr

 - ,uvkbZVh&vxjryk

 - ohvkbZVh&osYyksj

 - ch,e,llhbZ&csaxyksj

 - ,lvkbZVh&rqedqj

 - ,evkbZVh,l&enukiYys

1-3 lEesyu / dk;Z'kkyk,a

- 11 flracj 2018 dks lh,eVhvkbZ esaÞ,fMfVo 
eSU;qQSDpfjax&baMfLVª;y uhM~l ,aM fMIy‚;t 
LVªSVsthtß ij ,d fnu dh cSBd vk;ksftr dh 
xbZA bl cSBdesa 44 çfrfuf/k;ksa us Hkkx fy;kA

- 30 vDVwcj 2018 dks lh,eVhvkbZ esa ,d fnolh; 
ÞLekVZ fofuekZ.k m|ksx cSBdß vk;ksftr dh xbZA 
bl cSBd esa 34 çfrfuf/k;ksa us Hkkx fy;kA

- 15 uoacj 2018 dks lh,eVhvkbZ esa ,d fnolh; 
ÞjksYl j‚;l lIykbZ psu ikVZulZ ehVß cSBd 
dk vk;kstu fd;k x;kA bl cSBd esa 28 
çfrHkkfx;ksa us Hkkx  fy;kA

- 21 fnlacj 2018 dks lh,eVhvkbZ esa ,d fnolh; 
ÞLekVZ  fofuekZ.k m|ksx cSBdß vk;ksftr dh xbZ 
FkhA bl cSBd esa 69 çfrfuf/k;ksa us Hkkx fy;k gSA

- 16 ekpZ 2019 dks lh,eVhvkbZ esa rhu fnolh; 
^^fMtkbu  buksos'ku fDyfud^^ vk;ksftr fd;k 
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b.	 Technical	 training	 underwent	 by	 the	 dept.	
Officers	at	CMTI

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

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

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

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

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

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

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

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

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

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

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

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

x;k FkkA 179 Nk=ksa us bl dk;ZØe esa Hkkx 
fy;k gSA

- 26 ekpZ 2019 dks lh,eVhvkbZ esa ^^ekbØks 
,aM uSuks QSfczds'ku odZ'k‚i^^ ij 1&fnolh; 
dk;Z'kkyk vk;ksftr dh xbZA bl dk;Z'kkyk esa 
59 çfrfuf/k;ksa us Hkkx fy;kA

2- lh,eVhvkbZ oSKkfudksa ,oa vf/kdkfj;ksa us ekuo 
lalk/ku  fodkl dk;ZØeksa esa Hkkx fy;kA

d- çf'k{k.k dk;ZØeksa] lsfeukjksa] dk;Z'kkyvksa vkSj 
lEesyuksa esa lh,VhvkbZ deZpkfj;ksa dh çfrfu;qfä%

[k- 75 ckgjh çf'k{k.k dk;ZØeksa] lsfeukjksa] dk;Z'kkykvksa 
vkSj lEesyuksa esa dqy 46 vf/kdkfj;ksa us Hkkx fy;kA

 Kku o`f) ds fy, oSKkfudksa vkSj rduhdh 
deZpkfj;ksa ds fy, lh,eVhvkbZ esa fuEufyf[kr 
çf'k{k.k dk;ZØe vk;ksftr fd, x, FksA

- fnukad 12 vçSy 2018 dks eSllZ 
foYysfeu&eSd‚My bafM;k çkbosV fyfeVsM 
ds funs'kd Jh tqpj fQfyi MSfu;y] 
funs'kd&çeq[k O;kolkf;d fodkl }kjk 
^^mPp ifj'kq)rk ekbØkse'khfuax^^ ij rduhdh 
çf'k{k.k dk vk;kstu fd;k x;kA

- fnukad 13 vçSy 2018 dks eSllZ VsldksuZ uSuks 
lkbal bad] csaxyksj ds Jh vfer gfjr;kax }
kjk yphys bysDVª‚fuDl ds fy, ^^,jkslksytsV 
3 MhfçafVax^^ dk çf'k{k.k fn;k x;kA

- fnukad 16 vçSy 2018 dks eSllZ ekbØks e'khu 
VwYl ds Jh osUV~t MkbVj Dy‚l }kjkÞ gkMZ 
e'khfuax VsDuksy‚thß dk çf'k{k.k fn;k x;kA

- fnukad 20 vçSy 2018 dks jk"Vªh; fQftdy 
ç;ksx'kkyk çf'k{k.k vkSj ijke'kZ ds varfje 
çeq[k M‚- fQydwij }kjk ̂ ^Mk;esa'kuy esVªksy‚th 
esa fodkl^^ dk çf'k{k.k fn;k x;kA

- fnukad 28 twu 2018 dks eSllZ ,yhdksuk ds 
Jh Fk‚el ipZFkkyj }kjkÞ Q‚eZ vkSj jQusl 
ds fy, 3 Mhv‚fIVdy estjesaV flLVeß dk 
çf'k{k.k fn;k x;kA

- fnukad 28 twu 2018 dks eSllZ eksuksVsd ds 
çksMDV gSM Jh jkts'k e`R;qatu }kjkÞ esVy 3Mh 
fçfVax ,aM Mh,yihß dk çf'k{k.k fn;k x;kA

- iMZ~;w fo'ofo|ky;] ;w,l, ds çks- Jh fuoklu 
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- “Advanced	 Manufacturing	 Solutions	
using	 speed	 and	Nano	Parameters”,	 By	
Prof. Ramesh Kuppusamy, University of 
Cape	Town,	South	Africa,	on	31st October 
2018.

- “Micro	 Fluidics	 for	 Bio	 –	 Medical	
Applications”,	 By	 Dr.	 OlubunmyIge,	
Nigeria, on 14th December 2018.

- “Multi-Sensor	 Fusion	 and	 Smart	
Precision	 Manufacturing	 Platforms”,	 By	
Prof.	Satish	Bukkapatnam,	M/s.	Texas	A	
&	M	University,	on	27th 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 27th 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	2nd  January 2019.

- “Entrepreneurship”,	 By	 Mr.	
Kesavamurthy, a Practicing  consultant in 
Marketing, HR and Education, Alumni of 
IIM Calcutta, on 8th	February	2019.

- “NRDC	 Activities	 &	 Services	 in	
IP Protection and Technology 
Commercialization”,	 By	 Shri	 N	 G	
Lakshminarayan,	 Chief	 –	 Business	
Development,	NRDC,	New	Delhi	on	22nd 
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 19th	February	2019.

- “NX	 Mechatronics	 concept	 design	 by	
Siemens”,	 By	 Mr.	 Pramod,	 Application	
Specialist,	 Mechatronics	 concept	 &	
Virtual	 Commissioning,	 M/s.	 Renal	
Software,	on	6th March 2019.

- “Solid	Works	Electrical	Software”,	By	M/s.	
BEACON Team, on 1st March 2019.

paæ'ks[kj vkSj vkbZvkbZ,llh ds çks- dkSf'kd 
fo'oukFk }kjk ̂ ^fuekZ.k bathfu;fjax^^ ij fnukad 
07 vxLr 2018 dks çf'k{k.k fn;k x;kA

- fnukad 10 vxLr 2018 dks eSllZ Hkkjrh; 
lkaf[;dh laLFkku] cSaxyksj ls Jh c‚cht‚u 
}kjkÞ fefuVSc l‚¶Vos;j dk mi;ksx djds 
ç;ksxksa dk fMtkbuß dk çf'k{k.k fn;k x;kA

- fnukad 30 vxLr 2018 dks eSllZ Øk;wl ,oa 
ek;wl ds Jh okYVj fM;ksckbZl }kjkÞ mPp 
lVhdrk Å/kZ~ok/kj e'khfuax dsaæß dk çf'k{k.k 
fn;k x;kA

- fnukad 10 flracj 2018 dks eSllZ lh,ebZvkjvkbZ 
ds iwoZ çeq[k oSKkfud Jh fo'oukFk eaMy }kjkÞ 
jSfiM çksVksVkbi vkSj fofuekZ.k esa pqukSfr;ka vkSj 
voljß dk çf'k{k.k fn;k x;kA

- fnukad 12 flracj 2018 dks eSllZ ykblh] 
fLotjySaM ds lhbZvks M‚- ;os'kbZesjh }kjkÞ 
fMftVy gksyksxzkQh vk/kkfjr ,ebZ,e,l 
fo'ks"krkß dk çf'k{k.k fn;k x;kA

- fnukad 31 vDVwcj 2018 dks eSllZ dsiVkmu 
fo'ofo|ky;] nf{k.k vÝhdk ds çks- jes'k 
dqIiqlkeh }kjkÞ xfr vkSj uSuks iSjkehVlZ dk 
mi;ksx djrs gq, mUur fofuekZ.k lek/kkuß dk 
çf'k{k.k fn;k x;kA

- fnukad 14 fnlacj] 2018 dks M‚- vksywcquh bxs] 
ukbthfj;k }kjk] tSo fpfdRlk vuqç;ksxksa ds 
fy, ^^ekbØks ¶yqbfMDl^^ ij ,d çf'k{k.k 
fn;k x;kA

- fnukad 27 fnlacj 2018 dks eSllZ VsDlkl , 
,aM ,e fo'ofo|ky; ds çks- lrh'k cqDdirue 
}kjkÞ eYVh&lsalj ¶;wtu vkSj LekVZ fçfltu 
eSU;qQSDpfjax IysVQ‚eZß dk çf'k{k.k fn;k x;kA

- fnukad 27 fnlacj 2018 dks M‚- vfHkyk"kk 
lDlsuk] us'kuy baLVhVîwV v‚Q ,MokaLM 
baMfLVª;y lkbal ,aM VsDuksy‚th ¼,vkbZ,lVh½] 
rksgksdw fo'ofo|ky;] tkiku }kjk ^^vlsacyh 
eks'ku Iykfuax^^ dk çf'k{k.k fn;k x;kA-

- fnukad 02 tuojh 2019 dks ¶yksfjMk 
fo'ofo|ky;] ;w,l,] çks- ds jaxk ukjk;.ku] 
fofy;e vkSj Vªslh dhjksyx v/;{k vkSj çfrf"Br] 
dsfedy bathfu;fjax }kjk ^^rjy vkSj Bksl  
/kkrqvksa vkSj rjy inkFkZ ds chp lrg ds ruko 
vkSj lrg dh ÅtkZ dks ekius ds miU;kl dk 
eryc gS& ,MhVho fofuekZ.k] varfj{k &lapkyu 



92

- “Successful	 Detection	 of	 Early	 Stage	
Breast Cancer and Cardiovascular 
diseases by simple Immuno-sensing 
Technique”,	 By	 Dr.	 Monidipa	 Ghosh,	
Associate Professor, NIT Durgapur, on 
5th 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 22nd March 2019

3. Visitors to CMTI Campus

•	 Visitors from Defense Organizations to 
CMTI  

- Total	 98	 course	 participating	 officers	
from Communication Training Institute 
Air	 Force	 (CTI	 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.

dks l{ke djus ds fy, vkosnu dk çf'k{k.k 
fn;k x;kA-

- fnukad 8 Qjojh] 2019 dks vkbZvkbZ,e] dydÙkk 
ds ekdsZfVax] ,pvkj ,aM ,tqds'ku ds iwoZNk= 
lykgdkj] Jh ds'koewfrZ }kjk] ^^m|ferk^^ ij 
,d çf'k{k.k fn;k x;kA

- 22 Qjojh 2019 dks Jh ,u th y{ehukjk;.k] 
eq[; &O;olk; fodkl] ,uvkjMhlh] ubZ 
fnYyh us ^^,uvkjMhl xfrfof/k;k¡ vkSj lsok,¡ 
vkbZih laj{k.k vkSj çkS|ksfxdh O;kolk;hdj.k 
esa^^ ij ,d çf'k{k.k fn;k x;kA

- fnukad 19 Qjojh 2019 dks uSukseSdsfu;y VsLV 
baLVªwesaV] ljQsl esVªksy‚th xzqi }kjk ^^vkosnu 
vkSj uohure fodkl esa uSuksbaMsaVs'ku ^^ ij ,d 
çf'k{k.k fn;k x;kA  ] 

- fnukad 06 ekpZ 2019 dks eSllZ jsuy l‚¶Vos;j 
ds Jh çeksn] ,Iyhds'ku Lis'kfyLV] esDVªksfuDl 
d‚UlsIV ,aM opqZvy dfe'kfuax }kjk ^^,u,Dl 
esDVªksfuDl dkalsIV fMtkbu lhesal^^ ij ,d 
çf'k{k.k fn;k x;kA

- fnukad 01 ekpZ 2019 dks eSllZ }kjk chd‚u Vhe 
}kjk ̂ ^l‚fyM odZ~l bysfDVªdy l‚¶Vos;j^^ ij 
,d çf'k{k.k fn;k x;kA

- fnukad 05 ekpZ 2019 dks ,uvkbZVh nqxkZiqj 
ds ,lksfl,V çksQslj] M‚- eksfunhik ?kks"k }kjk 
^^ljy bE;wu&lsaflax rduhd }kjk çkjafHkd 
pj.k Lru dSalj vkSj ân; jksxksa dh lQy 
tkap^^ ij ,d çf'k{k.k fn;k x;kA
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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,	 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.

- fnukad 22 ekpZ 2019 dks M‚- ds,e 'kjFkdqekj] 
vkj,aMMhfuns'kd] ,e,ljeS;k ;wfuoflZVhv‚Q 
,IykbMlkbalst] cSaxyksj] }kjk ^^mPp v/;;u 
¼ih,pMh] ,e-Vsd] vuqla/kku }kjk ,e,l½ ds 
fy, voljij ,d çf'k{k.kfn;kx;kA

3 lh,eVhvkbZ ifjlj esa vkxarqd

• j{kk laxBuksa ls fnukad 08 twu 2018] 26 tqykbZ 2018] 
20 flracj 2018 dks vkxarqd lh,eVhvkbZ esa vk, 

- lapkj çf'k{k.k laLFkku] ok;qlsuk ¼lhVhvkbZ 
,,Q½ ds dqy 98 ikBîØeksa esa Hkkx ysus okys 
vf/kdkfj;ksa us vius çf'k{k.k dk;ZØe ds rgr 
lh,eVhvkbZ dk nkSjk fd;kA

- ok;qlsuk rduh dh d‚yst¼,,QVhlh½ ds dqy 129 
ikBîØeksa esa Hkkx ysus okys vf/kdkfj;ksa us vius 
çf'k{k.k dk;ZØe ds rgr lh,eVhvkbZ dk nkSjk 
fd;kA

• lh,eVhvkbZ ifjlj dk nkSjk djus okys Nk= 

 vkxarqd fofHkUu 'kS{kf.kd vkSj bathfu;fjax laLFkkuksa 
ds dqy 733 Nk=ks adks vkS|ksfxd nkSjs ds ,d Hkkx 
ds :i esa lh,eVhvkbZ dk nkSjk fd;k FkkA

4- vçSy 2018 ls ekpZ 2019 ds nkSjku fons”k esa çfrfu;qä  
vf/kdkfj;ksa dh lwph

1. Jherh [kq”kcw] oSKkfud& ch] çh&f”kiesaV Loh—fr ijh{k.
kksa dk lapkyu djus ds fy, fnukad 29&07&2018 ls 
05&08&2018 rd eSllZ Vsyj g‚Clu fyfeVsM] yhlsLVj] 
;wukbVsM fdaxMe ¼;wds½ dk nkSjk fd;kA

2.  oSKkfud] fujatu jsìh ds] us fnukad 16&09&2018 ls 
23&09&2018 rd iwoZ f”kiesaV Loh—fr ijh{k.kksa dk lapkyu 
djus ds fy, eSllZ Vsyj g‚Clu fyfeVsM] yhlsLVj] 
;wukbVsM fdaxMe ¼;wds½ dk nkSjk fd;kA

3. M‚- ukxguqe¸;k] funs’kd] fofHkUu laLFkkuksa vkSj ;wukbVsM 
fdaxMe esa Hkkjr&;wds foKku vkSj uokpkj usVodZ ds 
rgr ;wukbVsM fdaxMe esa ^mPp ewY; fofuekZ.k^ ij fnukad 
28&11&2018 ls 03&11&2018 rd vuqla/kku ç;ksx”kkykvksa dk 
nkSjk fd;kA

4. lrh”k dqekj ,l] la;qä funs”kd] ey;rkVks us 24osa osVªks 
egklHkk vkSj f}okf’kZd dkaxzsl esa Hkkx fy;k] isukax Ý‚e 
fnukad 18&11&2018 ls 24&11&2018 rd nkSjk fd;kA

5. nhik vkj] lkbafVLV&lh] esllZ dsuksflLVsd ,lvkj,y] 
bVyh ls fnukad 24&11&2018 ls 01&12&2018 rd] bysDVª‚u 
che ok’ihdj.k ç.kkyh ij iwoZ&çs”k.k ijh{k.k] Loh—fr vkSj 
çf”k{k.k dk nkSjk djus ds fy, x,A

6. g’kkZ ,l] oSKkfud&lh] esllZ dsuksflLVsd ,l- vkj- ,y-] 
bVyh ls fnukad 24&11&2018 ls 01&12&2018 rd] bysDVª‚u 
che ok’ihdj.k ç.kkyh ij iwoZ&çs’k.k ijh{k.k] Loh—fr vkSj 
çf”k{k.k dk lapkyu djus ds fy, nkSjk fd;kA
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lh&chMh,l,l&O;kikj fodkl vkSj lgk;rk lsokvksa ds fy, dsaæ
4.7 Centre for Business Development and Support Services

1. 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	 meets,	
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	
CMTI.The	 following	 are	 the	 22	 technologies	
developed by CMTI over a period of time for 
technology	transfer/licensing:

•	 Ultra Precision Turning 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

1. çkS|ksfxdh foi.ku vkSj ewY; o`f) lsy

 lh,eVhvkbZ }kjk fd, x, vuqla/kku vkSj fodkl 
ifj;kstukvksa ds ifj.kkeksa ls çkIr Kku dks m|ksxksa }kjk 
mi;ksx fd;k tk ldrk gSA çkS|ksfxdh vkSj Kku dk 
gLrkarj.k çn”kZu] lEesyu] dk;Z”kkyk] O;kolkf;d cSBdsa] 
vkSj çf”k{k.k ikBîØe tSlh Kku gLrkarj.k xfrfof/k;ksa 
ds ek/;e ls fd;k x;k FkkA

 lh,eVhvkbZ us Hkkjrh; e”khu midj.k vkSj fofuekZ.k 
m|ksx ls lacaf/kr mi;qä vkSj çHkkoh çkS|ksfxfd;ksa dks 
LFkkukarfjr djus ds fy, çkS|ksfxdh foi.ku vkSj ewY; 
o`f) d{k dh LFkkiuk dh gSA Lons”kh :i ls fodflr 
rduhdksa dks çnf”kZr djus ds fy, ç;kl fd, x, tks 
ns”k esa viuh rjg ds igys gSa] ftUgsa lh,eVhvkbZ }kjk 
fodflr fd;k x;k gSA

 bl laca/k esa lh,eVhvkbZ dk çkS|ksfxdh foi.ku vkSj ewY; 
o/kZu d{k ¼Vh,e vkSj oh,lh½ lh,eVhvkbZ }kjk fodflr 
çkS|ksfxfd;ksa dks lwphc) djus okys çkS|ksfxdh çksQkby 
dh ,d lwph ds lkFk lkeus vk;k FkkA

 çkS|ksfxdh gLrkarj.k /	ykblsaflax ds fy, lh,eVhvkbZ  
}kjk fodflr 22 çkS|ksfxfd;k afuEu fyf[kr gSa%

• vYVªk fçfltu VfuaZx e”khu¼uSuks’ksi Vh250½

• ,czsflo çokg fQfuf”kax e”khu¼,,Q,Q,e&150Mh½

• lw{e 2Mh ekbØks Qsfczds”ku ç.kkyh

• lsaVjysl ckj VfuaZx e”khu¼Vhchlh&36½

• lsaVjyslxzkbfMax e”khu¼th,u&3050½

• Qsflax ,aM Vsij cksfjax e”khu&,QVhch&320

• ykbu cksfjax e”khu

• ;wfuolZy csyukdkj xzkbafMax e”khu¼;wthlh&260½

• fQfu”k VfuaZx e”khu¼Vhthihvkj&lh,ulh½

• fQfu”k vkSj cksfjax e”khu¼,Qch&50½

• lh,ulh dhLVksu fiLVu dh fjax xzkbfMax 
e”khu¼thdsihvkj& lh,ulh½

• vYVªk fçfltu gkbMªksLVsfVd LykbM¼uSuks LykbMos 
,p,l 200½

• lh,ulh ySFks ds fy, {ks= dh eSfiax ,VSpesaV

• fVYV ,aM VuZ Vscy¼VhVhVh&45½

• mPp fçfltu v‚fIVdy ekud Xykl Ldsy
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•	 Machine	 Health	 Management	 System	 -	
Machine	Fault	Diagnosis	Module

•	 Diamond	like	Carbon
•	 Steel	on	Aluminium	Bronze	Bimetallic	Parts
•	 Bronze	on	Steel	Bimetallic	Parts
•	 Remanufacturing	of	Parts	Through	Additive	

Manufacturing
•	 Steel-Carbon	Nano	Tube	Metal	Matrix	Composites

2. Business Promotion Activities
-    Participation in Exhibitions 
• IMTEX / Tooltech - 2019 participation: 

Key achievements/outcome 

 CMTI participated as one of leading 
exhibitor	 in	 recently	 concluded	 IMTEX/
Tooltech 2019. CMTI had three stalls. The 
main	 stall	 was	 at	 Hall-5/A	 122.	 Second	
was	 at	 Hall-6/B	 104	 (Factories	 of	 Future)	
and	 the	 complementary	 stall	 was	 offered	
by IMTMA in Hall 3C/ E 112. Institute 
considered	IMTEX	2019	as	major	platform	
to	promote	and	bring	awareness	of	CMTI	
developed technologies among machine 
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. 

• mPp fçfllu rk v‚fIVdy dSfyczs”ku ekLd

• e”khu LokLF; çca/ku ç.kkyh&e”khu +=qfV funku e‚Mîwy

• dkcZu tSlk ghjk

• ,Y;wehfu;e dkaL; ck;esVsfydHkkxksa ij LVhy

• LVhy ck;esVsfyd ikVZ~l ij dkaL;

• ,fMVho fofuekZ.k ds ek/;e ls Hkkxksa ds iqu%fofuekZ.k

• LVhy&dkcZu uSuks Vîwc esVy eSfVªDl daiksftV

2.  O;kikj lao/kZu xfrfof/k;k¡%

•		 çn”kZfu;ksa esa Hkkxhnhjh

• bEVsDl /VwyVsd & 2019 Hkkxhnkjh% çeq[k miyfC/k;ka /ifj.kke

 lh,eVhvkbZ us gky gh esa laiUu bEVsDl / VwyVsd 2019 esa  
vxz.kh çn”kZd ds :i esa Hkkx fy;kA lh,eVhvkbZ esa rhu LV‚y 
FksA g‚y &5/, 122 esa eq[; LV‚y FkkA nwljk g‚y &6/ch 108 
¼Hkfo”; dh QSDVªh½ esa Fkk vkSj g‚y 3 lh/ bZ122 esa vkbZ,eVh,e, 
}kjk LVky dh is”kd”k dh xbZ FkhA laLFkku us vkbZ,eVhbZ,Dl 
2019 dks c<+kok nsus ds fy, çeq[k eap ekuk vkSj iwjs ns”k esa 
e”khu Vwy m|ksx ds chp lh,eVhvkbZ fodflr rduhdksa ds ckjs 
esa tkx:drk ykukA “kks ds nkSjku lh,eVhvkbZ çkS|ksfxfd;ksa ds 
ckjs esa tkx:drk vkSj çkS|ksfxdh gLrkarj.k vkSj ykblsaflax ds 
voljksa ds ckjs esa vf/kd tksj fn;k x;kA

;wihMhVh,e ds fy, lh,eVhvkbZ dks ,QvkbZb ZvokMZ] lh,eVhvkbZ LVky ij vkxarqdksa ds lkFk ckrphr djrs gq, funs”kd
FIE	award	awarded	to	CMTI	for	UPDTM,	Director	interacting	with	the	visitors	to	CMTI	Stall
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•	 CMTI showcased the following 
technologies and products

- Ultra -precision Diamond Turning 
Machine(Nanoshape T250)

-	 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)

- IOT enabled 5-Axis milling

- IOT 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 24th Oct. 2018

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

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

- CMTI participated in the 4th Edition of the 
International Conference on Emerging 

• lh,eVhvkbZ us fuEufyf[kr rduhdksa vkSj mRiknksa dk 
çn”kZu fd;kA

& vYVªk&fçfltu Mk;eaM VfuaZx e”khu ¼uSuks”ksi Vh250½

& ?k”kZ.k çokg fQfuf”kax e”khu ¼,,Q,e&150Mh½

& fotu vk/kkfjr ç.kkyh

& FkzsM ekiu ç.kkyh

& fLiaMy =qfV eki vkSj fo”ys”k.k ç.kkyh ¼fLiaMy ,jj Ldksi½

& LdSfuax Vufyax ekbØksLdksi ¼uSuks voyksd ,lVh,e½

& vkbZvksVhbuscy 5&,fDll fefyax

& vkbZvksVhbuscy 3Mh fçafVax

• lh,eVhvkbZ us ÞvYVªk fçfltu Mk;eaM VfuaZx e”khu 
ukuks”ksi 250ß ds fy, ,QvkbZbZ buksos”ku vokMZ thrk] 
ftlds lkFk ,QvkbZbZ lfVZfQdsV vkSj # 2 yk[k dk 
iqjLdkj çkIr fd;kA ;g fiNys 40 o’kksaZ ls Hkkjr esa e”khu 
Vwy çkS|ksfxdh esa uokpkj djus ds fy, fn;k tkrk gSA

•		laxks’Bh /	lEesyu /	dk;Z”kkyk

- vkbZ,eVh,e, {ks=h; ¼nf{k.k½cSBd fnukad 24 vDVwcj 2018 
dks lh,eVhvkbZ esa vk;ksftr dh xbZA

- vkbZlh,l,lih 2018% 7oha Bksldj.k foKku vkSj çlaLdj.k 
ij varjkZ’Vªh; lEesyu¼vkbZlh,l,lih &2018½] dk vk;kstu 
fnukad 19&11 uocaj] 2018 fd;k x;kA

- 50oka “kkafr Lo:i HkVukxj eseksfj;y VwukZesaV 
¼,l,lch,eVh&2018½fnukad 08&11 fnlacj 2018 dks 
nqxkZiqj esa vk;ksftr gqvkA

- lh,eVhvkbZ us cSaxyksj ¼16 oha&19 ohafnlacj 2018½ ls 
vk;ksftr beftaZx bysDVª‚fuDl ij varjkZ”Vªh; lEesyu ds 
pkSFks laLdj.k esa Hkkx fy;kA

 csaxyq: esa vk;ksftr vkbZlhbZbZlEesyu esa lh,eVhvkbZ LV‚y 
ij nkSjs ds nkSjku lh,eVhvkbZ oSKkfudksa dh ckrphr

• vUuk ;wfuoflZVh] psUub Zesa 13&15 fnlacj 2018 dks 7oka 
varjkZ’Vªh; ,oa 28oka vf[ky Hkkjrh; fofuekZ.k çkS|ksfxdh] 
fMtkbu vkSj vuqla/kku lEesyu 2018 ¼,vkbZ,eVhMhvkj 
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Electronics held at Bangalore from  
(16th-19th December 2018).

- 7th	 International	 &	 28th 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	IISc.,	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	 22nd	 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	26th April 2019.

-	 Awareness	 programme	 on	 Smart	
manufacturing		and	 Industry	 4.0	 with	 CII	
was	held	at	Coimbatore,	Tamilnadu	on	21st   
June 2019.

 

;wihMhVh,e ds fy, lh,eVhvkbZdks ,QvkbZbZvokMZ] lh,eVhvkbZ LVky ij vkxarqdksa ds lkFk ckrphr djrs gq, 
Interaction	of	CMTI	scientists	during	the	Visit	to	CMTI	Stall	at	ICEE	conference	Held	at	Bangalore

2018½ dk vk;kstu gqvkA

• 17 &19 fnlacj 2018 dks vkbZvkbZ,llh] cSaxyksj esa ,f”k;kbZ 
,e,e,l 2018 vk;ksftr fd;k x;kA

3. cSBdsa /	nkSjs%

& lh,eVhvkbZ dh çkS|ksfxfd;ksa ds çkS|ksfxdh gLrkarj.k esa 
mudh lsokvksa dk ykHk bmBkus ds fy, ,uvkjMhlh vkSj 
lh,eVhvkbZ ds chp ,d le>kSrk Kkiu ij gLrk{kj djus 
ds fy, ,d dkjZokbZ “kq: dh xbZ gSA bl laca/k esa fctusl 
fodkl ds çeq[k] ,uvkjMhlh] ubZ fnYyh }kjk 22 ohaQjojh 
2019 dks vkbZihvkj ij lh,eVhvkZ esa cSBd vkSj çLrqfr Hkh 
nh FkhA

& lh,eVhvkbZ esa miyC/k çkS|ksfxfd;ksa ij tkx:drk QSykus 
ds fy, 21 Qjojh] 2019 dks ihU;k baMfLVª;y ,lksfl,”ku 
¼ihvkbZ,½ ds lkFk cSBd vk;ksftr dh xbZAblh fujarjrk 
esa] vius lnL; m|ksxksa dks bu rduhdksa ds ckjs esa çdk”k 
Mkyus ds fy, ihvkbZ,esa ,d tkx:drk dk;Z’kkyk vk;ksftr 
dh tk,xhA

& 26 vçSy 2019 ds nkSjku gqcyh esa lhvkbZvkbZ ds lkFk LekVZ 
fuekZ.k vkSj m|ksx 4-0 ij tkx:drk dk;ZØe vk;ksftr 
fd;k x;kA

& 21 tqu 2019 ds nkSjku dks;EcVwj] rfeyukMq esa lhvkbZvkbZ 
ds lkFk LekVZ fuekZ.k vkSj m|ksx 4-0 ij tkx:drk 
dk;ZØe vk;ksftr fd;k x;kA

4- O;kolkf;d cSBd

 lh,eVhvkbZ esa igyh ckj] fctusl ehfVax 27 ekpZ 2019 
dks lh,eVhvkbZ ds 58 osa LFkkiuk fnol lekjksg ds nkSjku 
lh,eVhvkbZ ds çkS|ksfxdh gLrkarj.k dks c<+kok nsus vkSj 
Hkkjr esa e”khu VwYl vkSj fofuekZ.k çfØ;k çkS|ksfxdh ls lacaf/
kr çkS|ksfxdh varjky dh igpku djus ds fy, vk;ksftr 
dh xbZ FkhA iwoZ funs”kdksa] la;qä funs”kdksa] m|ksxifr dks 
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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

lh,eVhvkbZ }kjk m|ksx 4-0 ij jktdksV] gqcyh vkSj dks;acVwj esa tkx:drk dk;ZØe dk vk;kstu 

4.0	awareness	program	conducted	by	CMTI	at	Rajkot,	Hubblli,	and	Coimbatore	

bles aHkkx ysus vkSj lh,eVhvkbZ ds ckjs esa vius fopkj 
lk>k djus ds fy, vkeaf=r fd;k x;k FkkAcSBd ds nkSjku 
ç”ukoyh l= vk;ksftr fd;k x;kA

5- le>kSrk Kkiu /	,uMh, gLrk{kj /	lg;ksx%

& m|ksx vdkneh fyadst foÙkh; o’kZ ds nkSjku] lh,eVhvkbZ 
us vkSipkfjd ppkZ] fMtkbu vkSj fodkl] vkSj çkS|ksfxdh 
ds gLrkarj.k ds fy, vukSipkfjd ppkZ vkSj lykg ds :i 
esa m|ksx&vdknfed ckrphr dks etcwr fd;k gSAlaLFkku 
us xq.kkRed vkSj ek=kRed] laLFkku dh ç—fr&m|ksx 
fyadstdks c<+kus ds fy, ç;kl fd;k gSA leh{kk/khu o’kZ 
ds nkSjku lh,eVhvkbZ us fuEufyf[kr laxBuksa ds lkFk 
le>kSrk Kkiu ij gLrk{kj fd,%

& vuqla/kku vkSj fodkl lgdkfjrk ds fy, lh,eVhvkbZ vkSj 
vrfj;k çkS|ksfxdh laLFkku ds chp le>kSrk Kkiu ij 
gLrk{kj fd, x,A rfj;k ds lkFk le>kSrkKkiuijgLrk{kj

& lh,eVhvkbZ us vius m|ksx lac) dk;ZØe ds fy, Hkkjrh; 
foKku laLFkku] lhbZ,u,lbZ ds lkFk tqM+k gSA vkbZ,ih dk 
mn~?kkVu 24 twu 2019 dks lhbZ,u,lbZ] vkbZvkbZ,llh esa 
vk;ksftr fd;k x;k FkkA
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vf=;k ds lkFk le>kSrk Kkiu ij gLrk{kj
Signing	of	MoU	with	Atria		

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

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

Hkkjrh; foKku laLFkku- lhbZ,u,lbZ esa mn~?kkVu lekjksg 
During	inaugural	function	at	IISc-	CeNSE

6. 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	30th April 2019 and group started 
working	 on	 the	 actions	 points	 as	 suggested	
by the BAG

6 O;kolkf;d lykgdkj lewg ¼ch,th½

 lh,eVhvkbZ dh xofuaZx dkmafly us dqN lnL;ksa] 
oSKkfudksa] m|ksxifr;ksa] çca/ku vkSj foi.ku is”ksojksa ds 
çfrfuf/k;ksa okys O;kolkf;d lykgdkj lewg dk xBu 
fd;kA rnuqlkj] O;kolkf;d lykgdkj lewg dh cSBd 

30 vçSy 2019 dks vk;ksftr dh xbZ vkSj lewg us ch,th 
}kjk lq>k, x, dk;ksaZ ds fcanqvksa ij dke djuk “kq: dj 
fn;kA
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igyh O;kolkf;d lykgdkj lewg lnL;ksa ds lkFk lh,eVhvkbZ v/;{k ,oa vkeaf=r funs”kd
First	Business	Advisory Group members along CMTI President and Director as Invitees
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laijhf{kr ys[kk fooj.k 2018-19
AUDITED STATEMENTS OF ACCOUNTS

2018-19
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laijhf{krys[kk fooj.k 2018-19
AUDITED STATEMENTS OF ACCOUNTS 2018-19

Our Bankers

1.	 State Bank of India
Yeshwanthpur
Bengaluru - 560 022

2.	 Bank of Baroda
APMC Yard
Yeshwanthpur
Bengaluru - 560 022

3.	 Central Bank of India
Peenya Ind. Area Branch
Jalahalli Cross
Bengaluru - 560 057

Our Auditors for the year 2018-19

1.	 M/s. ABS & Co.,
Chartered Accountants
Bengaluru - 560 003

gekjs cSadj

1- Hkkjrh; LVsV cSad
 ;'koariqj
 csaxyq#& 560 022

2- cSad v‚Q cM+kSnk
 ,ih,elh ;kMZ
 ;'koariqj
 csaxyq#& 560 022

3- lsaVªy cSad v‚Q bafM;k
 ihU;k] vkS|ksfxd {ks=] 'kk[kk Peenya Ind. Area Branch

 tkykgYyhØ‚l] 
 csaxyq#& 560 022

2018&19 ds fy, ys[kk ijh{kd

1- eSllZ ,ch,y ,aMdaiuh
 pkVZfjr ys[kkdkj
 csaxyq#& 560 022
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okf’kZd ys[kk fooj.k
5. Annual Accounts Statements

5.1. Independent Auditor’s Report

To,

The Members of Central Manufacturing 
Technology Institute, Bangalore.

Report on the standalone Financial Statements

Opinion

We	 have	 audited	 the	 accompanying	 financial	
statements of M/s. Central Manufacturing 
Technology Institute	 which	 comprises	 the	
Balance	 Sheet	 as	 at	 March	 31,	 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.

5-1- Lora= ys[kk ijh{kd fjiksVZ

lsok esa]

dsUæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku ds 
lnL;

LVSaMvyksu Qkbusaf'k;y LVsVesaV ij fjiksVZ jk;

geus eSllZ dsaæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku ds 
foÙkh; fooj.kksa ds lkFk v‚fMV fd;k gSA 31 ekpZ] 2019 
rd cSysal 'khV vkSj o"kZ ds fy, vk; vkSj O;; [kkrs ds 
fooj.k ds :i esa lEfefyr fd;k] vkSj foÙkh; fooj.kksa 
dksuksV fd;k] ftlesa ,d lEfefyr egRoiw.k Zys[kkadu 
vkSj vU; O;k[;kRed tkudkjh 'kkfey gSA

gekjh jk; esa vkSj gekjh tkudkjh ds vuqlkj vkSj gesa 
fn, x, Li"Vhdj.k ds vuqlkj] mijksä foÙkh; fooj.k 
vf/kfu;e }kjk vko';d tkudkjh dks vko';d rjhds 
ls nsrs gSa vkSj daiuh ds ekeyksa dh fLFkfr ds vuqlkj 
31 ekpZ] 2019 dks lekIr frfFkrd Hkkjr esa vkerkSj ij 
Lohdkj fd, tkus okys fl)karksa ds vuq:i ,d lgh 
vkSj fu"i{k –f"Vdks.k nsrs gSaA

jk; vk/kkj

geus Hkkjr ds pkVZMZ ,dkmaVsaV~l laLFkku }kjk tkjh 
v‚fMfVax ds ekudksa ds vuqlkj viuk v‚fMV fd;kAgekjh 
fjiksVZ ds foÙkh; fooj.k vuqHkkx dh ys[kkijh{kk ds fy, 
mu ekudksa ds rgr gekjh ftEesnkfj;ksa dks v‚fMVj dh 
ftEesnkfj;ksa esa vkxs of.kZr fd;k x;k gSAge lh,eVhvkbZ 
ls vkpkj lafgrk ds vuqlkj Hkkjr ds pkVZMZ ,dkmaVsaV~l 
}kjk tkjh dh xbZ uSfrd vko';drkvksa ds vuqlkj 
Lora= gSa] tksfoÙkh; fooj.kksa vkSj gekjs fu;eksa ds v‚fMV 
ds rgr çklafxd gSa] vkSj geus viuh vU; uSfrdrk dks 
vko';drkvksa vkSj vkpkj lafgrk ds vuqlkj ftEesnkfj;k 
dks iwjk fd;k gSA

foÙkh; fooj.kksa ds fy, çca/ku dh ftEesnkjh funs'kd 
eaMy bu foÙkh; fooj.kksa dh rS;kjh ds fy, ftEesnkj 
gS tk Hkkjr esa vke rkSj ij Lohdkj fd, x, fl)
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Responsibility of Management for the 
Financial Statements

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 

karksa ds vuqlkj daiuh dh foÙkh; fLFkfr vkSj foÙkh; 
çn'kZu dk lgh vkSj fu"i{k –f"Vdks.k nsrk gSA bl 
ftEesnkjh esa laLFkku dh ifjlaifÙk;ksa dh lqj{kk ds 
fy, vf/kfu;e ds çko/kkuksa ds vuqlkj i;kZIr ys[kkadu 
fjd‚MksaZ dk j[kj[kko vkSj /kks[kk/kM+h vkSj ;k =qfV ds 
dkj.k vU; vfu;ferrkvksa dks jksdus vkSj irk yxkus 
ds fy, Hkh 'kkfey gS  ys[kkadu uhfr;ksa ds mfpr 
dk;kZUo;u vkSj j[kj[kko dk p;u vkSj vkosn u; 
fu.kZ; vkSj vuqeku yxkuk tks mfpr vkSj foosdiw.
kZ gS vkSj i;kZIr vkarfjd foÙkh; fu;a=.k dk fMtkbu] 
dk;kZUo;u vkSj j[kj[kko] tks fd ys[kkadu ds fjd‚MZ dh 
lVhdrk vkSj iw.kZrk lqfuf'pr djus ds fy, çHkkoh<ax 
ls dke dj jgs Fks] tks foÙkh; fooj.k dh rS;kjh vkSj 
çLrqfr ds fy, çklafxd gS tks ,d lgh vkSj fu"i{k                         
–f"Vdks.k nsrs gSa vkSj lkexzh ds nq#i;ksx ls eqä gksrs 
gSaA

foÙkh; fooj.kksa dks rS;kj djus ds fy,] laLFkku ds    
çca/ku dh ftEesnkjh gS fd og ,d fopkj] çdVhdj.k] 
tSlk fd ykxw gks] fopkj ls lacaf/kr ekeyksa vkSj ys[kkadu 
ds pyrs fopkj ds vk/kkj dk mi;ksx djrs gq, tkjh 
j[kus dh laLFkku dh {kerk dk vkdyu djsA

foÙkh; fooj.kksa dh ys[kk ijh{kk ds fy, ys[kk 
ijh{kd dh mÙkjnkf;Ro

gekjk mís'; foÙkh; fooj.kksa ds ckjs esa mfpr 
vk'oklu çkIr djuk gS gekjh jk; esa ;g iwjh 
rjg ls lkexzh ds nq#i;ksx] /kks[kk/kM+h ;k =qfV 
ds dkj.k ls eqä gSa] vkSj v‚fMVj dh fjiksVZ 
tkjh djus ds fy, ;ksX; gSAmfpr vk'oklu 
mPp Lrj dk vk'oklu gS] ysfdu ;g xkjaVh 
ugha gS fd ,l,,l ds vuqlkj fd;k x;k v‚fMV 
ges'kk ekStwn gksus ij fdlh lkexzh ds xyr 
gksus dk irk yxk,xkAxyfr;k¡ /kks[kk/kM+h ;k 
=qfV ls mRiUu gks ldrh gSa vkSj ekuk tkrk 
gS fd lkexzh] ;fn] O;fäxr :i ls ;k dqy 
feykdj] rks mUgsa bu foÙkh; fooj.kksa ds vk/kkj 
ij fy, x, mi;ksx drkZvksa ds vkfFkZd fu.kZ;ksa 
dks çHkkfor djus dh vis{kk dh tk ldrh gSA

,l,,l ds vuqlkj ,d v‚fMV ds Hkkx ds :i 
esa] ge is'ksoj fu.kZ; ysrs gSa vkSj iwjs v‚fMV esa 
is'ksoj lansg dks cuk, j[krs gSaAge Hkh%
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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

& /kks[kk/kM+h ;k =qfV ds dkj.k] pkgs os 
tksf[keksa ds çfr mÙkjnk;h gksa] v‚fMV çfØ;k 
dks fMtkbu djsa vkSj fu"ikfnr djsa] vkSj 
v‚fMV lk{; çkIr djsa tks gekjh jk; ds fy,                      
vk/kkj çnku djus ds fy, i;kZIr vkSj mfpr gksA  
/kks[kk/kM+h ds ifj.kke Lo:i gksus okyh lkexzh 
ds xyr fooj.k dk irk ugha yxkus dk tksf[ke 
=qfV ds ifj.kke Lo:i gksus okys ,d ls vf/kd 
gS] D;ksafd /kks[kk/kM+h esa feyhHkxr] tkylkth] 
tkucw>dj pwd] xyr c;kuh] ;k vkarfjd 
fu;a=.k dh vksojjkbM 'kkfey gks ldrh gSA

&mi;ksx dh xbZ ys[kkadu uhfr;ksa dh mi;qärk 
vkSj çca/ku }kjk fd, x, ys[kkadu vuqekuksa 
vkSj lacaf/kr [kqyklksa dh rdZ'khyrk dk ewY;kadu 
djsaA

ge fjiksVZ djrs gSa fd%

d- geus mu lHkh lwpukvksa vkSj Li"Vhdj.kksa dks 
ekaxk vkSj çkIr fd;k gS tks gekjs v‚fMV ds 
mís';ksa ds fy, gekjs Kku vkSj fo'okl ls 
mfprFksA

[k-	 gekjh jk; esa] dkuwu }kjk vko';d [kkrs dh 
mfpr iqLrdksa dks daiuh }kjk vc rd j[kk 
x;k gS] D;ksafd ;g mu iqLrdksa dh gekjh 
ijh{k.k ls çdV gksrk gSA

x-	 bl fjiksVZ }kjk nh xbZ rqyu i= vkSj vk; ,oa 
O;; fooj.kys[kk dh fdrkcksa ds lkFk gSaA

—rs ,ch,l ,oadaiuh
pkVZfjrys[kkdkj
,Qvkj,u% 082035

     g/&
¼,p-th- vkuan½

ikVZuj
,e- ua-% 206226

fnukad% 25-09-2019
LFkku% csaxyq#
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gekjh frfFk dh fjiksVZ ds vuqlkj] —rs 
,ch,l ,oa daiuh pkVZfjr ys[kkdkj QeZ 

iath- la--008203,l

g/&
¼jek ds-½

ofj”B ys[kk vf/kdkjh

g/&
¼ iwju dqekj vxzoky½
fo-l-,oa eq-ys-vf/k

g/&
¼M‚- ukxguqe¸;k½

funs”kd

g/&
¼,p-th- vkuan½
ikVZuj ,e-
ua-206226

LFkku% csaxyq#
fnukad% 25-09-2019

5-2- laijhf{kr ys[kk fooj.k ¼rqyu i=½
dsUæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku] csaxyq#

31-03-2019 ds vuqlkj rqyu i=

¼jkf”k e es½

fooj.k vuqlwph 31-03-2019 rd 31-03-2018 esa

iwath fuf/k vkSj nsunkfj;ka 

lkekU; fuf/k 1 2]711]838]205 2]612]122]056

b;j ekdZ fuf/k 2 31]389]148 35]415]336

vU; fuf/k;ka 3 182]353]548 130]053]992

orZeku ns;rk,a vkSj çko/kku 4 497]325]244 372]178]057

dqy 3]422]906]145 3]149]769]441

ifjlaifÙk;ka

LFkk;h laifÙk;ka&ldy Cy‚d 5&5, 2]643]104]915 2]433]780]402

de% lafpr ewY;ºzkl 1]148]380]201 1]016]340]300

'kq/n Cy‚d      1]494]724]714 1]417]440]102

iwath çxfr 6 754]057]395 193]876]443

fuos'k 7 192]749]014 191]000]000

orZeku ifjlaifÙk vkSj _.k 
vkSj vfxze

8 981]375]022 1]347]452]896

dqy 3]422]906]145 3]149]769]441

egRoiw.kZ ys[kk uhfr;k¡ 16

vkdfLed ns;rk,a vkSj 
[kkrksa ds fy, uksV~l

17
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5.2. Audited Accounts Statements (Balance Sheet)

CENTRAL MANUFACTURING TECHNOLOGY INSTITUTE, BENGALURU

BALANCE SHEET AS AT 31.03.2019
                            ( Amount in  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	&	
Provisions

4 497,325,244 372,178,057

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	
Depreciation

1,148,380,201 1,016,340,300

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	
&	Advances

8 981,375,022 1,347,452,896

TOTAL 3,422,906,145 3,149,769,441
Significant	Accounting	
Policies

16

Contingent	Liabilities	and	
Notes to Accounts

17

Sd/-
( RAMA.K )

SENIOR	ACCOUNTS	OFFICER

Sd/-
(	PURAN	KUMAR	AGARWALLA)

FA	&	CAO

Sd/-
(DR. NAGAHANUMAIAH)

DIRECTOR

       As per our report of even date,
									for	ABS	&	Co.,

         Chartered Accountants
								Firm	Regn	No.008203S

Sd/-
    (H.G.ANAND)

PARTNER
M.No 206226

Place:	Bengaluru
Date:	25.09.2019
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dsUæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku] csaxyq#
 31-03-2019 dh lekfIr ij vk; ,oa O;; ys[kk

¼jkf”k #- esa ½

fooj.k vuqlwph 2018&19    2017&18

d- vk;

fczØh ,oa lsokvksa ls vk; 9 435]855]384 316]092]402

Hkkjr ljdkj ls çkIr vuqnku 150]000]000 156]500]000

vftZr C;kt 10 37]124]555 32]186]136

vU; vk; 11 4]885]661 3]698]636

dk;Z&çxfr esa o`f) / ¼deh½ 12 ¼49]260]000½ 28]761]000

dqy ¼d½ 578]605]600 537]238]174

[k- O;;

LVksj ,oa iqtsaZ dh [kir 134]711]026 112]466]896

LFkkiuk O;; 13 279]280]016 321]699]719

vU; ç'kklfud O;; 14 76]154]219 53]560]206

ewY;ºzkl 5 116]311]111 112]273]950

dqy ¼[k½ 606]456]372 600]000]771

x- o"kZ ds fy, vk; ls vf/kd 
O;; ¼d&[k½

¼27]850]772½ ¼62]762]597½

tksM+sa / ¼?kVk,a½% iwoZ vof/k dh 
vk; / ¼O;;½

15 1]694]122 390]327

?k- cSysal ¼deh½ / ljIyl 
tujy QaM esa VªkalQj 

¼26]156]650½ ¼62]372]270½

egRoiw.kZ ys[kk uhfr;k¡ 16

vkdfLed ns;rk,a vkSj ys[kk ij 
uksV~l

17

g/&
¼jek ds- ½

ofj”B ys[kk vf/kdkjh

g/&
¼iwju dqekj vxzoky½
fo-l-,oa eq-ys-vf/k

g/&
¼M‚- ukxguqe¸;k½

funs”kd

gekjh frfFk dh fjiksVZ ds vuqlkj]
—rs ,ch,l ,oa daiuh pkVZfjr ys[kkdkj 

QeZ iath- la--008203,l

g/&
¼,p-th- vkuan½

ikVZuj ,e- ua- 206226
LFkku% csaxyq#
fnukad% 25-09-2019
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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	
Services	

9 435,855,384 316,092,402

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-
in-progress

12 (49,260,000) 28,761,000

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 
Income for the year(A-B)

(27,850,772) (62,762,597)

Add/(less):	Prior	Period	
Income / (Expenses)

15 1,694,122 390,327

D.Balance Being (Deficit) 
/Surplus transferred to 
General Fund

(26,156,650) (62,372,270)

Significant	Accounting	Policies 16
Contingent	Liabilities	and	
Notes on Accounts

17

Sd/-
( RAMA.K )

SENIOR	ACCOUNTS	
OFFICER

Sd/-
( PURAN KUMAR 
AGARWALLA)
FA	&	CAO

Sd/-
(DR. NAGAHANUMAIAH)

 DIRECTOR

As per our report of even date,
for	ABS	&	Co.,

Chartered Accountants
Firm	Regn	No.008203S

Place:	Bengaluru
Date:	25.09.2019

Sd/-
(H.G.ANAND)

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.

1. BASIS	 OF	 PREPARATION	 OF	 FINANCIAL	
STATEMENTS:

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

2. INVENTORY	VALUATION:

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

3. SUNDRY	DEBTORS

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

4. FIXED	ASSETS

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

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

5. DEPRECIATION

5.1. Depreciation	 is	provided	on	Straight	Line	

egRoiw.kZ ys[kkadu fufr;ka

laxBu voyksdu%

 dsUæh; fofuekZ.kdkjh çkS|ksfxdh laLFkku¼lh,eVhvkbZ½] 
csaxyq#] fofuekZ.k çkS|ksfxdh ds {ks= esa ,d çeq[k vuqla/
kku vkSj fodkl laLFkku gS] tks o"kZ 1962 esa LFkkfir 
fd;k x;k FkkA ;g dukZVd lkslk;Vh iathdj.k vf/
kfu;e 1960 ds rgr ,d lkslk;Vh ds #i esa] o"kZ 1962 
esa iath—r ,d Lok;Ùk fudk; gSA ;g laLFkku Hkkjh 
m|ksx foHkkx ds ç'kklfud fu;a=.k ds v/khu dk;Zjr 
gSA

1- foÙkh; fooj.kksa dh rS;kjh djus dk vk/kkj%

 foÙkh; fooj.k vU; fooj.kksa dks NksM+dj ys[kkadu ds 
laxzg.k vk/kkj ij vkSj ,sfrgkfld ys[kk dUos'ku ds 
vuqlkj rS;kj fd, x, gSA ,uihvksa ds fy, vkbZlh,vkbZ 
}kjk fn, x, fn'kk funsZ'kksa vkSj ys[kk ekudksa dks 
c<+ksÙkjh ds fy, viuk;k x;k gS fd os foÙkh; fooj.
kksa dh rS;kjh esa çR;{k #i ls ykxw fd, x, gSA ys[kk 
egkfu;a=d¼lhth,½ ds }kjk fu/kkZfjr çk#i ds vuqlkj 
foÙkh; fooj.k rS;kj fd, x, gSA

2- lwph ewY;kadu%

 LVksj vkSj iqtksaZ ¼e'khujh iqtksaZ lfgr½ dh ykxr dk 
ewY; fudkyk tkrk gSA çxfr esa dk;Z dks vuqekfur 
ykxr ls de esa ewY; fn;k x;k gSA

3- foo/k nsunkj

 laLFkku 3 o"kZ ls vf/kd vof/k ds lafnX/k _.kksa ij 100% 
dk çko/kku nsrk gSA

4- vpy laifÙk

4-1 vpy laifÙk] Hkhrjh HkkM+k ds foLr`r vtZu dh dher 
dks dgk x;k gS] MîwVh dj vkSj çR;{k dj vtZu ls 
laca/kfr gSA

4-2 ckgjh ifj;kstuk ls lacaf/kr fQDLM ,lsV~l dks ,d 
vyx Cy‚d ds :i esa tkuk tkrk gSA vf/kxzg.k vkSj 
ifj;kstuk ds vU; lacaf/kr [kpksaZ ij fd, x, O;; dh 
lHkh iwathxr oLrqvksa dks fuf'pr ifjlaifÙk;ksa vkSj blh 
çdkj iwath fuf/k ds rgr ifj;kstuk fuf/k [kkrs esa tek 
fd;k x;k gSA

ewY;ºzkl

4-1- ifjlaifÙk ds thou vkSj muds fuiVku ewY; ij fopkj djrs 
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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

7.1 Plan grants 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.

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

8. INTEREST	 ON	 FIXED	 DEPOSITS	
OUT	OF	PLAN	GRANTS

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

9. FOREIGN	CURRENCY	TRANSACTIONS

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

gq, fu/kkZfjr njksa ds vuqlkj lh/kh js[kk i)fr ij ewY;ºzkl 
çnku fd;k tkrk gSA

4-2- ewY;ºzkl dh x.kuk ml fnu dh la[;k ds vk/kkj ij 
dh tkrh gS ftl fnu laifÙk dk mi;ksx fd;k tkrk 
gSA

5- jktLo vfHkKku 

 jktLo dks bl gn rd igpkuk tkrk gS fd ;g laHko 
gS fd vkfFkZd ykHk lkslk;Vh dks feysaxsA lkekuksa dh 
fcØh ls gksus okys jktLo dks ekU;rk rc nh tkrh gS 
tc lkeku laLFkku ds dUQeZ v‚MZj ds fo#) Hkstk 
tkrk gSA laLFkku ljdkj dh vksj ls eky vkSj lsok 
dj tek djrk gS vkSj blfy,] ;s daiuh ds fy, gksus 
okyk vkfFkZd ykHk ugha gSaA  fcØh fcØh fjVuZ] NwV vkSj 
O;kikj NwV ds 'kq) gSaA nh?kZ vof/k dh ifj;kstuk fcØh 
ds laca/k esa] fcØh jktLo vuqcaf/kr 'krksaZ ds vuqlkj iwjk 
gksus ds pj.k ds vk/kkj ij ekU;rk çkIr gSA

 C;kt dk fglkc ds vk/kkj ij fd;k tkrk gSA lnL;rk 
dk ys[kk&tks[kk udn vk/kkj ij fd;k tkrk gS

7-   ljdkjh vuqnku

7-1 dsaæ ljdkj ls çkIr ;kstuk vuqnku dks vuqnku ds 
mi;ksx ij lkekU; fuf/k esa ;ksxnku ds :i esa ekuk 
tkrk gSA mä vuqnkuksa dk ys[kk&tks[kk ljdkj ds 
ikl gSA ;kstuk vuqnku ls feys Loh—fr ds vk/kkj vkSj 
O;; dk ys[kk&tks[kk udn vk/kkj ij fd;k tkrk gSA

7-2 dsaæ ljdkj ls osru vkSj vU; ç'kklfud vksojgsM~l 
ds fy, çkIr vuqnku vk; vkSj O;; [kkrs esa tek fd, 
tkrs gSaA

8- ;kstuk ds ifj.kkeksa ls lacaf/kr tekvksa ij C;kt

8-1 lgk;rk vuqnku esa ;kstuk ls ckgj fd, x, vYikof/k 
tek ij vftZr C;kt dks Hkkjh m|ksx foHkkx dks okil 
dj fn;k tkrk gSA

8-2 ;kstuk fuf/k;ksa ls lacaf/kr lkof/k tek dk ewy/ku tek 
fd;k tkrk gS vkSj foÙkh; o"kZ ds nkSjku çkIr C;kt dks 
fQj ls tek ugha fd;k tkrk gSA

9- fons'kh eqæk ysu&nsu

 ysu&nsu dh rkjh[k esa çpfyr fofue; nj ij fons'kh 
eqæk esa laçsf"kr ysu&nsu dk fglkc yxk;k tkrk gSA

10- lsokfuo`fÙk ykHk
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10. RETIREMENT	BENEFITS

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

11. EMPLOYEES	BENEFITS

Short	Term	Employee	Benefits

All	 employee	 benefits	 payable	 wholly	 within	
twelve	 months	 of	 rendering	 the	 service	 are	
classified	 as	 short	 term	 employee	 benefits	
and	they	are	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

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 

1.   CONTINGENT	LIABILITIES:

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

Financial	
Year

Amount 
Rs.

Forum	 where	 dispute	 is	
pending

2013-14 43,39,677 Employees	Provident	Fund	
Appellate	 Authority,	 New	
Delhi (in the case of CMTI 
Employees	Provident	Fund	
Trust)

 xzsP;qVh vkSj bZ,y ,udS'kesaV tSls fjVk;jesaV csfufQV~l 
ds laca/k esa ns;rk dks ,Dpqvjh oSY;w,'ku }kjk fu/kkZfjr 
fd;k tkrk gS vkSj fjokbTM vdkmafVax LVSaMMZ & 15 
ds vuqlkj [kkrksa dh iqLrdksa esa çnku fd;k tkrk gSA

11- deZpkfj;ksa ykHk

 vYikof/k deZpkjh ykHk

 lsok çnku djus ds ckjg eghuksa ds Hkhrj lHkh deZpkjh 
dks iwjh rjg ls ykHk feyrk gS] ftUgsa vYidkfyd 
deZpkjh ykHkksa ds :i esa oxhZ—r fd;k tkrk gS vkSj 
mUgsa ml vof/k esa ekU;rk nh tkrh gS ftlesa deZpkjh 
lacaf/kr lsok çnku djrk gSA

 ifjHkkf"kr ;ksxnku ;kstuk,¡ 

 Hkfo"; fuf/k esa ;ksxnku mfpr vf/kdkfj;ksa ds lkFk tek 
fd;k tkrk gS vkSj ml vof/k ds nkSjku vk; vkSj O;; 
[kkrs ij yxk;k tkrk gS] ftl vof/k ds nkSjku deZpkjh 
lacaf/kr lsok çnku djrk gSA laLFkku ds vius ekfld 
;ksxnku ls ijs Hkfo"; fuf/k ;kstuk ds rgr dksbZ vkSj 
nkf;Ro ugha gSA

 ifjHkkf"kr ykHk ;kstuk,a

 laLFkku us vodk'k udnhdj.k vkSj xzsP;qVh ds laca/k esa 
dksbZ ifjHkkf"kr ykHk ;kstuk ugha cukbZ gSA

12- okjaVh ds fy, çko/kku

 okjaVh ds çko/kku dh x.kuk okLrfod ,sfrgkfld [kpksaZ 
ij vk/kkfjr ykxr dk vkdyu djds vkSj orZeku 
fcØh ls lacaf/kr Hkfo"; ds [kpksaZ dk vkdyu djds 
rduhdh bathfu;jksa }kjk çek.khdj.k ds vk/kkj ij dh 
tkrh gSA okjaVh ds çko/kku ds f[kykQ okLrfod okjaVh 
ykxr dk 'kqYd fy;k tkrk gSA

 lgk;d laLFkk,¡ vkSj vf/klwpuk,¡ Lohdkj djrh gSA

1-   vkdfLed ns;rk,a%

 fookfnr nsunkfj;ksa ds lkjka'k dks Lohdkj ugha fd;k 
x;k gS D;ksafd _.k dks la{ksi esa çLrqr fd;k x;k gSA

foÙkh; o"kZ jkf'k ¼`½ Qksje tgka fookn yafcr gS

2013&14 43]39]677 deZpkjh Hkfo”; fuf/k 
vihyh; çkf/kdj.k] ubZ 
fnYyh ¼lh,eVhvkbZ 
deZpkjh Hkfo”; fuf/k VªLV 
ds ekeys esa½
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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.	

2.   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.

3.    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. 

4.    INVESTMENTS

	 Investments	 in	 IDFC	 Bonds	 balance	
confirmation	yet	to	be	received

5. 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.

 çca/ku dk ekuuk gS fd fd;k x;k nkok vfLFkj gS vkSj 
mUgsa pquko yM+k jgk gSA fjiksfVaZx frfFk ds vuqlkj] çca/
ku mijksä ekeys ds vafre ifj.kke dks fu/kkZfjr djus 
esa vleFkZ gSA çca/ku dks bu dk;Zokfg;ksa ds ifj.kke ds 
foÙkh; ifj.kkeksa ij çfrdwy çHkko gksus dh mEehn ugha 
gSA

 # 1]90]306/ & ds ,Vh,e fdjk, ij # 34]255 th-,l-
Vh- laxzg.kh; gSA blfy, ;g LoHkko ls vkdfLed gSA

 ,Vh,e fdjk, ij 34]255 laxzg.kh; th-,l-Vh- #- 
1]90]306 /& gSA blfy, ;g LoHkko ls vkdfLed gSA

 lzksr cdk;k ij dj dVkSrh 31-03-2019 rd #- 102]802] 
laLFkku us ns;rk ds :i esa Lohdkj ugha fd;k gSA 

2-   iwath çfrc)rk%

 laLFkku Hkkjr ljdkj }kjk vuqeksfnr ckjgoha ;kstuk 
ls tkjh fofHkUu ;kstuk ifj;kstukvksa dks fØ;kfUor dj 
jgk gS vkSj ;kstuk vk;ksx ftlesa Hkkjh m|ksx foHkkx 
}kjk Hkkjrh; iwathxr oLrq {ks= dh oSf'od çfrLi/kkZ 
dh ;kstuk lao/kZu ds rgr Loh—r iwath fofu;ked 
vkSj ;kstuk ifj;kstuk,a 'kkfey gSaA ;kstuk O;; dk 
ys[kk&tks[kk ljdkjh ç.kkyh ds vuqlkj fd;k tkrk 
gSA

3- vpy laifÙk;ka

 vuqlwph 5, esa mfYyf[kr njksa ds vuqlkj ckgjh 
ifj;kstuk ds fuf'pr ifjlaifÙk;ksa ij ewY;ºzkl dks 
lh/kh js[kk ds vk/kkj ij çHkkfjr fd;k x;k gSA ,slh 
ifj;kstuk ls lacaf/kr fQDLM ,lsV~l ij ewY;ºzkl 
çkstsDV QaM [kkrs esa MsfcV fd;k x;k gS vkSj  
lacaf/kr fQDLM ,lsV dk Js; fn;k tkrk gSA ftlls 
o"kZ 2018&19 ds fy, vk; vkSj O;; [kkrs ds fooj.k 
ds fy, ckgjh ifj;kstuk ds [kkrs esa dksbZ ewY;ºzkl ugha 
fd;k tkrk gSA

4-    fuos'k

 vkbZMh,Qlh ckaM~l esa fuos'k dh iqf"V vHkh rd ugha 
gqbZ gS

5- çxfr ij iwath dk;Z

 çxfr esa iwathxr dk;Z esa [kjhnh xbZ vkSj çkIr dh 
xbZ vpy laifÙk;k¡ 'kkfey gSa] ysfdu ftudk ijh{k.k 
/ LFkkiuk ;k deh'ku fd;k tkuk ckdh gSA çxfr esa 
iwath ds dke esa vpy laifÙk;ksa dh ykxr 'kkfey gS 
vkSj lkFk gh muds vf/kxzg.k ls lacaf/kr çR;{k O;; 
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6. CURRENT	ASSETS,	LOANS	AND	ADVANCES

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

b. The	Sundry	Debtors	balances	are	subject	
to	 confirmation.	 Sundry	 debtors	 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). 

c. As	 per	 the	 accounting	 policies,	 100%	
provision to be made on debts exceeding 
3	years.	 	 Instead	of	 year	wise	break	up	 ,	
Bill	 wise	 break	 up	 of	 sundry	 debtors	 is	
maintained for this purpose.

d. Advances	&	Deposits	 are	 unsecured	 and	
considered good. 

e. 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.

7.     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.

8.      TAXATION

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

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

10.			Figures	are	rounded	to	the	nearest	rupee

vkSj fofHkUu ;kstuk ifj;kstukvksa ds fy, flfoy dk;ksaZ 
ds fu"iknu ds fy, lhihMCY;wMh dks # 57-99 djksM+ 
dk Hkqxrku fd;k x;k gSA

6-  orZeku laifÙk;ka] _.k vkSj vfxze

a- çca/ku dh jk; esa] ekStwnk ifjlaifÙk;ksa] _.kksa vkSj 
vfxzeksa dks O;kikj ds lk/kkj.k ikBîØe esa çkfIr ij 
ewY; gS] tks cSysal 'khV esa fn[kk, x, dqy jkf'k ds 
cjkcj gSA

b- fofo/k nsunkfj;ksa dh iqf"V iqf"V ds v/khu gSA 2017&18 
&# 26]30]170 ¼dr½ ds fy, çkI; lzksr ij ?kVk, x, 
dj vkSj 2016&17 #-2]73]719 ¼djksM+½ ds fy, lzksr 
çkI; ij ?kVk, x, dj 'kkfey gSaA

c- ys[kkadu uhfr;ksa ds vuqlkj] 3 lky ls vf/kd ds _.k 
ij 100% çko/kku fd;k tkuk pkfg,A o"kZokj czsd vi 
ds ctk;] bl ç;kstu ds fy, fofo/k nsunkjksa ds fcy 
okj dks cuk, j[kk tkrk gSA

d- vfxze vkSj tek vlqjf{kr vkSj vPNs ekus tkrs gSaA

e- #i;s 380 yk[k ,lVhMh,Q ifj;kstuk dh lhek rd 
fQDLM fMi‚ftV vkSj # 31-15 yk[k ,evksih,e,y 
ifj;kstukvksa dks ;kstuk çfrc)rkvksa ds fy, vfxze ds 
rgr oxhZ—r fd;k x;k gSA 

7-   vk; ,oa O;; ys[kk

 fiNys o"kksaZ dh rjg] laLFkku }kjk fu/kkZfjr njksa ij 
LVªsV&ykbu i)fr ij fuf'pr ifjlaifÙk;ksa ij ewY;ºzkl 
çnku fd;k x;k gSA LFkkbZ laifÙk dks ldy Cy‚d ds 
vk/kkj ij ewY;ºzkl fd;k tk jgk gS] u fd O;fäxr 
laifÙk dksA

 Hk.Mkj vkSj iqtksaZ dk miHkksx djus okys dPps eky] Je 
'kqYd] O;kolkf;d 'kqYd] lsok 'kqYd] ifjogu] ;k=k] 
LVksj vkSj miHkksX; lkefxz;ksa dh [kjhn vkSj cSVjh 
okil [kjhn ldrs gSaA

8- djk/kku

 laLFkku dks oSKkfud vuqla/kku laxBu ds :i esa vk;dj 
vf/kfu;e] 1961 ds ;w /,l 35¼ii½ ¼ii½ ds :i esa ekU;rk 
nh xbZ gSA

9- fiNys o"kZ ds vuq:i vkadM+s tgka Hkh vko';d gks] iqu% 
O;ofLFkr /iquO;ofLFkr fd, x, gSaA

10-   vkadM+s #i;s ds fudVre gSA



115

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

Sd/-
( RAMA K )

SENIOR	ACCOUNTS	OFFICER

Sd/-	
(PURAN		KUMAR	AGARWALLA)

FA	&	CAO

Sd/-	
DR.NAGAHANUMAIAH 

DIRECTOR

As per our report of even date,
for	ABS	&	Co.,

Chartered Accountants
Firm	Regn	No.008203S

Place	:		Bengaluru
Date:			25.09.2019

Sd/-
(H.G.ANAND)

PARTNER
M.No 206226

g/& 
¼ jek ds ½

ofj”B ys[kk vf/kdkjh

g/&
¼iwju dqekj vxzoky½
fo-l-,oaeq-ys-vf/k-

g/&
M‚- ukxguqe¸;k

funs”kd

g/&
vkt dh rkjh[k ds vuqlkj gekjh fjiksVZ

—Ùks ,ch,l ,aM daiuh
pkVZfjr ys[kkdkj

QeZ iath- ua- 008203,l

g/&
¼,p-th- vkuan½

ikVZuj
,e-ua- 206226LFkku % csaxyq#

fnukad%   25-09-2019

...................................................................................................................--

 foÙk o”kZ 2018&19 ds v‚fMV fd, x, okf”kZd [kkrksa dks lh,eVhvkbZ dh 134 oha xofuaZx dkmafly vkSj 54 oha 
tujy c‚Mh ehfVax esa j[kk x;k Fkk] tks 25]2019 dks vk;ksftr dh xbZ FkhA lh,eVhvkbZ okf”kZd [kkrs esa Loh—r vkSj 

vuqeksfnr fd;k x;k gSA

...................................................................................................................--



116

Page 1 of 9 

िव�त�य प्रदशर्न सारांश

 ` ला�� म�
िववरण 2018-19 2017-18 

आय
िवक्रय, सेवाए ंएवं अ�य 4358.55 3160.92 
अ�य आय 420.11 358.85 
गैर-योजना अनुदान प्रा��त 1500.00 1565.00 
कायर्-प्रगित म� व�ृ�द/(कमी) -492.60 287.61 
कुल आय 5786.06 5372.38 
�यय
वेतन एवं भ�ते 2792.80 3217.00 
भंडार उपभोग 1347.11 1124.67 

अ�य पिरचालन �यय (पूवर् अविध की शुद्ध आय / �यय) 761.54 535.60 
म�ूय�ास 1163.11 1122.74 

6064.56 6000.01 
जोड़/(घटा): पूवर् अविध की आय/(�यय) 16.94 3.90 
                           कुल �यय 6047.62 5996.11 

�यय से अिधक आय/
(261.56) (623.73) (आय से अिधक �यय)

वषर् के दौरान, योजना गितिविधयां िन�नानसुार हैः
` ला�� म�

योजना अनुदान की प्रा��त 1174.60 3636.10 

योजना अनुदान �यय 3642.26 2072.22 

5.3
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5.3 Summary on Financial Performance 

Rs. Lakhs
Particulars 2018-19 2017-18

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/ 
Expenses)

761.54 535.60

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



118

Draft Annual Report 2018-19 

Page 85 of 93 

REVENUE EARNINGS FOR PAST FIVE YEARS FROM DESIGN  
& DEVELOPMENT ACTIVITY  (Rs.Lakhs) 

REVENUE EARNINGS FOR THE PAST FIVE YEARS  
FROM SERVICE ACTIVITY (Rs.Lakhs) 
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REVENUE EARNINGS FOR THE PAST FIVE YEARS  
FROM MISCELLANEOUS ACTIVITY (Rs.Lakhs) 

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

Salaries, 2793

Other 
Administrative 
Expenses, 703

Stores & Spares 
consumed, 1347

Other Expenses, 59

Depreciation, 1163

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

Page 4 of 9 

2018-19 के दौरान �यय के मुख्य शीषर्   (` �ा�� म�)

31 माचर् 2019 तक कमर्चारी वगर् की ����त

वषर्
इंजीिनयसर् एवं 

वैज्ञािनक

सहायक तकनीकी कमर्चारी 

वगर्

सहायक गैर-तकनीकी 

वगर् कमर्चारी
कुल

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 

वेतन, 2793

��य 
प्रशासिनक  
�यय, 703

भं�ार� एवं पजु� म� 
�यय, 1347

��य �यय, 59

मू�यãस , 1163
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कुल ग्राहक िवतरण

TOTAL AGAINST INDUSTRY कुल उ���� 
2014-15 854 831 
2015-16 791 779 
2016-17 975 952 
2017-18 913 866 
2018-19 1225 996 

सामा�य
इंजीिनयिरगं

907
13.42%

सरकारी
5827

86.22%

िशक्षा सं��ान,      
24,0.36%

ग्राहक - मू�य�ार ` �ा�� म�

Draft Annual Report 2018-19 

Page 88 of 93 

5.4. USERS OF CMTI SERVICES

Clients - Number Wise 

Type No. of Clients Numbers	(	in	%	)	
General Engineering 993 81.06
Government 104 8.49
Educational Institute 128 10.45

Total 1225 100.00

Clients - Value Wise 

Clients	-	Value	Wise	
Type Rs.	in	Lakhs	 Value	(	in	%	)	
General Engineering 907 13.42
Government 5827 86.22
Education Institute 24 0.36

Total 6758.00 100

Clients - Value Wise Rs. in Lakhs 

General 
Engineering

907
13.42%

Government
5827

86.22%

Educational 
Institute,       

24,0.36%

Clients - Value Wise Rs. in Lakhs

5.4. Users of CMTI Services

xzkgd & la[;kokj
Clients - Number Wise

çdkj / Type xzkgdksa dh la[;k 
No. of Clients

la[;k ¼ % esa ½ 
Numbers ( in % )

lkekU; bathfu;fjax / General Engineering 993 81.06
ljdkjh / Government 104 8.49
f”k{kk laLFkku / Educational Institute 128 10.45

dqy / Total 1225 100.00

xzkgd & ewY;okj
Clients - Value Wise

xzkgd & ewY;okj / Clients	-	Value	Wise

çdkj / Type
yk[kksa esa ewY; ¼ e esa½

 Rs.	in	Lakhs
ewY; ¼ % esa½

Value	(	in	%	)
lkekU; bathfu;fjax / General Engineering 907 13.42
ljdkjh / Government 5827 86.22
f”k{kk laLFkku / Educational Institute 24 0.36

dqy / Total 6758.00 100

Clients - Value Wise Rs. in Lakhs

Page 6 of 9 

सीएमटीआई सेवाओं के उपयोगकतार्

ग्राहक - संख्यावार

प्रकार ग्राहक� की संख्या संख्या	(% म� ) 
सामा�य इंजीिनयिरगं 993 81.06 
सरकारी 104 8.49 
िशक्षा सं��ान 128 10.45 

कुल 1225 100.00 

ग्राहक - मू�यवार

ग्राहक - मू�य�ार
प्रकार ` ला�� म� मू�य	(	%	म�)
सामा�य इंजीिनयिरगं 907 13.42 
सरकारी 5827 86.22 
िशक्षा सं��ान 24 0.36 

कुल 6758.00 100 

ग्राहक – मू�यवार ला�� म�
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Total Clientele Distribution 

TOTAL AGAINST INDUSTRY TOTAL INDUSTRY 
2014-15 854 831 
2015-16 791 779 
2016-17 975 952 
2017-18 913 866 
2018-19 1225 996 

General 
Engineering, 
993, 81.06%

Government, 
104, 8.49%

Education
Institute    

128, 10.45%

No. of Clients

General 
Engineering

907
13.42%

Government
5827

86.22%

Educational
Institute,         

24,0.36%

Clients - Value Wise Rs. in Lakhs

dqy xzkgd forj.k
Total Clientele Distribution

o’kZ / Year dqy / TOTAL m|ksx / INDUSTRY
2014-15 854 831
2015-16 791 779
2016-17 975 952
2017-18 913 866
2018-19 1225 996
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2014-15 2015-16 2016-17 2017-18 2018-19
TOTAL 854 791 975 913 1225
INDUSTRY 831 779 952 866 996
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5.5. STAFF POSITION AS ON 31 MARCH 2019 

Year
Engineers	&	

Scientists

Supporting

Technical	Staff

Supporting	Non-

Technical	Staff
Total

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 

76 84 75 72 75

105 96
99 95 86

69 62 64
55

50

250
242 238

222
211

0

50

100

150

200

250

300

2 0 1 4 - 1 5 2 0 1 5 - 1 6 2 0 1 6 - 1 7 2 0 1 7 - 1 8 2 0 1 8 - 1 9

Engineers & Scientists Supporting Technical Staff
Supporting Non-Technical Staff

31 ekpZ 2019 rd deZpkjh oxZ dh fLFkfr
5.5. Staff Position as on 31 March 2019

o’kZ / Year

bathfu;lZ ,oa 
oSKkfud

Engineers & 
Scientists

lgk;d rduhdh 
deZpkjh oxZ
Supporting 

Technical Staff

lgk;d xSj&rdu 
dh oxZ deZpkjh

Supporting Non-
Technical Staff

dqy
Total

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
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lh,eVhvkbZ ds lnL;ksa dh lwph ¼31-03-2019 rd½

6. List of CMTI Members (As on 31.3.2019)

1.	 Acharya Institute of Technology, Bengaluru - 560 107
2.	 ACOEM	Ecotech	Industries	Pvt	Ltd,Indore - 454 775
3.	 Adhiyamaan College of Engineering, Hosur - 635 109 
4.	 Advanced	Machine	Tool	Testing	Facility,	Bengaluru	-	560	022
5.	 Aeronautical Development Agency, Bengaluru - 560 079
6.	 Alliance	 University,	 Alliance	 College	 of	 Engineering	 &	

Design, Bengaluru - 562 106
7.	 Amity	School	of	Engineering	&	Technology,	Noida	- 201 301
8.	 Amrita	School	of	Engineering,	Bengaluru	-	560	035
9.	 B N M Institute of Technology, Bengaluru - 560 070
10.	 Bangalore Institute of Technology, Bengaluru - 560 004
11.	 Bangalore Technological Institute, Bengaluru - 560 035
12.	 Bapatla Engineering College, Bapatla - 522 101
13.	 B	T	L	Institute	of	Technology	&	Management,	Bengaluru	-	560	099
14.	 Bumper	India	Pvt	Ltd,	Nashik	-	422	010,	Maharashtra
15.	 Cambridge Institute of Technology, Bengaluru - 560 036
16.	 Canara Engineering College, Dakshina Kannada - 574 219
17.	 Cheran College of Engineering, Karur - 639 111
18.	 College of Engineering Roorkee, Roorkee -247 667
19.	 College of Engineering, Pune, PUNE - 411 005
20.	 C	V	R	College	of	Engineering,	Hyderabad	-	501	510	
21.	 Dayananda	 Sagar	 College	 of	 Engineering,	 

Bengaluru - 560 078
22.	 Dayananda	Sagar	University,	Bengaluru	-	560	068
23.	 Don Bosco Institute of Technology, Bengaluru - 560 074
24.	 East West College of Engineering, Bengaluru - 560 064
25.	 Fenwick	and	Ravi,	Bengaluru	-	560	090
26.	 Foremen	Training	Institute,	Bengaluru	-	560	022
27.	 Gayatri	Vidya	Parishad	College	for	Degree	&	PG	Courses	

School	of	Engg,	Visakhapatnam	-	530	045
28.	 Gears	&	Gears	Drives	India	Pvt	Ltd.,	Bengaluru	-	560	049
29.	 Global Academy of Technology, Bengaluru - 560 098
30.	 Gnana	Vikas	Polytechnic,	Chitradurga	-	577	501
31.	 Godrej	&	Boyce	Mfg.	Co.	Ltd.,	Mumbai	-	400	079
32.	 Government	Science	College,	Bengaluru	-	560	001
33.	 Guru Nanak Dev Engineering College, Bidar - 585 403
34.	 Indian Institute of Information Technology, Chennai - 600 127
35.	 Jain University, Ramanagar Dist- 562 112
36.	 Jansons Institute of Technology, Coimbatore - 641 659
37.	 J	S	S	Academy	of	Technical	Education,	Bengaluru	-	560	060
38.	 K	L	University,	Vaddeswaram	-	522	502
39.	 K	N	S	Government	Polytechnic	Samastipur,	Samastipur	-	848	236

1- vkpk; ZçkS|ksfxdh laLFkku] csaxyq# & 560107] dukZVd

2- ,lhvksbZ,e bdksVsd baMLVªht çkbosVfyfeVsM] e/; çns'k& 454775

3- vf/k;eku d‚yst v‚Q bathfu;fjax] gkslqj – 635109] rfeyukMq

4- ,MokaLM e'khu Vwy VsfLVax QSflfyVh] csaxyq# & 560022] dukZVd

5- ,jksu‚fVdy MsoyiesaV ,tsalh] csaxyq# & 560079] dukZVd

6- ,yk;al ;wfuoflZVh] ,yk;al d‚yst v‚Q bathfu;fjax ,aMfMtkbu]

csaxyq# & 562106] dukZVd

7- ,feVhLdwyv‚Qbathfu;fjax ,aMVsDuksy‚th] uks,Mk& 201301] mÙkjçns'k

8- ve`rk Ldwy v‚Q bathfu;fjax] csaxyq# & 560035] dukZVd

9- ch ,u ,e baLVhVîwV v‚Q VsDuksy‚th] csaxyq# & 560070] dukZVd

10- cSaxyksj baLVhVîwV v‚Q VsDuksy‚th] csaxyq# & 560004] dukZVd

11- cSaxyksj VsDuksy‚ftdy baLVhVîwV] csaxyq# & 560 035] dukZVd

12- ckiVyk bathfu;fjax d‚yst] ckiryk& 522 101] vka/kzçns'k

13- ch Vh ,y baLVhVîwV v‚Q VsDuksy‚th ,aM eSustesaV] csaxyq# & 560 099] dukZVd

14- cEij bafM;k çkbosV fyfeVsM] ukfld& 422 010] egkjk"Vª

15- dSfEczt baLVhVîwV v‚Q VsDuksy‚th] csaxyq# & 560 036] dukZVd

16- dsujk bathfu;fjax d‚yst] nf{k.k dUuM+k&574 219] dukZVd

17- psju d‚yst v‚Q bathfu;fjax] d:j & 639 111] rfeyukMq

18- d‚yst v‚Q bathfu;fjax #M+dh] #M+dh&247 667] mÙkjkapy

19- d‚yst v‚Q bathfu;fjax] iq.ks] iq.ks& 411 005] egkjk"Vª

20- lh oh vkj d‚yst v‚Q bathfu;fjax] gSnjkckn& 501 510] rsyaxkuk

21- n;kuan lkxj d‚yst v‚Q bathfu;fjax] dqekjLokeh ysvkmV] 

csaxyq# & 560 078] dukZVd

22- n;kuan lkxj fo'ofo|ky;] flaxlaMªk] csaxyq# & 560 068] dukZVd

23- M‚u c‚Ldks baLVhVîwV v‚Q VsDuksy‚th] csaxyq# & 560 074] dukZVd

24- bZLV osLV d‚yst v‚Q bathfu;fjax] csaxyq# & 560 064] dukZVd

25- Qsufod vkSj jfo] csaxyq# & 560 090] dukZVd

26- QksjeSu Vªsfuax baLVhVîwV] csaxyq# & 560 022] dukZVd

27- xk;=h fo|k ifj"kn d‚yst v‚Q fMxzh vkSj ihth dkslsZl Ldwy 

v‚Q bathfu;fjax] fo'kk[kkiÙkue& 530 045] ,ih

28- fx;lZ ,aM fx;lZ MªkbOl bafM;k çkbosV fyfeVsM] csaxyq# & 560 049] dukZVd

29- Xykscy ,dsMeh v‚Q VsDuksy‚th] csaxyq# & 560 098] dukZVd

30- Kku fodkl i‚fyVsfDud] fp=nqxZ& 577 501] dukZVd

31- xksnjst ,aM c‚;l eSU;qQSDpfjax daiuh fy-] eqacbZ& 400 079] egkjk"Vª

32- xouZesaV lkbal d‚yst] csaxyq# & 560 001] dukZVd

33- xq# ukud nso bathfu;fjax d‚yst] chnj& 585 403] dukZVd

34- Hkkjrh; lwpuk çkS|ksfxdh laLFkku] psUubZ& 600 127] rfeyukMq

35- tSu fo'ofo|ky;] jkeuxjftyk& 562 112] dukZVd

36- t‚ulu baLVhVîwV v‚Q VsDuksy‚th] dks;acVwj& 641 659] rfeyukMq

37- ts ,l ,l rduhdh f'k{kk vdkneh] csaxyq# & 560 060] dukZVd

38- ds ,y fo'ofo|ky;] oMns'oje& 522 502] vka/kzçsn'k

39-  ds ,u ,l xouZesaV i‚fyVsfDud leLrhiqj] leLrhiqj& 848 236] fcgkj
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40.	 Kalpataru Institute of Technology, Tiptur - 572 202
41.	 Kolhapur Institute of Technology's College of Engineering, 

Kolhapur - 416 234
42.	 M	S	Ramaiah	Institute	of	Technology,	Bengaluru	-	560	054
43.	 Madanapalle	 Institute	 of	 Technology	 &	 Sciences,	

Madanapalle - 517 325
44.	 Marian College of Engineering, Thiruvananthapuram - 695 582
45.	 Maturi	 Venkata	 Subb	 Rao	 Engineering	 College	

(MVSREC),	Ranga Reddy District, Hyderabad - 501 510
46.	 Mody	University	of		Science	&	Technology,	Rajasthan	-	332	311
47.	 Nagarjuna	 College	 of	 Engg.	 &	 Technology,	 Bengaluru	

Rural Dist - 562 164
48.	 National	Institute	of	Technology,	Silchar	-	788	010
49.	 National Institute of Technology, Tiruchirapalli - 620 015
50.	 Nitte Meenakakshi Institute of Technology, Bengaluru - 560 064
51.	 P	S	G	College	of	Technology,	Coimbatore	-	641	004
52.	 P	S	G	Industrial	Institute,	Coimbatore	-	641	004
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