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INTERNATIONAL ADVANCED RESEARCH GENTRE FOR
POWDER METALLURGY AND NEW MATERIALS (ARCI)

=  An autonomous R&D institute of
Department of Science and
Technology, Govt. of India

=  Employs about 160 people
v’ 65 Scientists
v' 60 Technical Cadre
v' 45 Adm. & Supporting Cadre
v' Students (Around 100 Nos)
v' Services Out surced

ARCI'S MANDATE

 Development of High Performance
Materials and Processes for niche
market

 Demonstration of Technologies at
Prototype/Pilot Plant Scale

« Transfer of Technologies to the Indian
industry
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CENTRES OF EXCELLENCE

Centre for Nano materials | Centre for Carbon Materials
(Carbon Nano-materials)

Centre for Ceramic Centre for Non-Oxide
Processing Ceramics

Centre for Laser Centre for Engineered
Processing Coating

Centre for Sol-Gel Coating | Centre for Solar Materials

Centre for Characterization

Center for Fuel Cells & Center for Automotive Materials
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TECHNOLOGY TRANSFER TO INDUSTRIES
Technology Status

Electro Spark Coating Technology Transferred

Magnesia Aluminate Spinel Transferred

Ceramic Crucibles for C & S Analysis Transferred

Ceramic Honeycombs for Energy Efficient Air Heaters Transferred

Detonation Spray Coating Technology Transferred

Ceramic Honeycombs based Catalytic Convertors Ongoing

Heat Pipes Heat Sinks Ongoing

Evaporation Boats Transferred

PM Grade Iron Powder Ongoing

Sponge Iron Briquettes Ongoing
Micro Arc Oxidation (MAO) Technology Transferred
ESC Equipment Manufacturing Technology Ongoing

Calcium Aluminate Cement & Insulating Aggregates Ongoing

Ceramic Honeycomb Filters Ongoing
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TECHNOLOGY TRANSFER TO INDUSTRIES

Technology

Tech. Transfer
Status

Anti-bacterial Nanosilver Suspensions or Nanosilver Powder for
Catheter Applications

Ongoing

Development and transfer of technology to manufacture nano-titanium
dioxide based textile finishes for self-cleaning applications

Ongoing

Development and transfer of technology to manufacture nano-silver
based textile finishes for antibacterial applications

Ongoing

Nanosilver impregnation of ceramic water filter candles to impart anti-
bacterial function

Ongoing

EXFOLIATED GRAPHITE & ITS VALUE ADDED PRODUCTS
(Reinforced Graphite Sheets and Seals)

Transferred

Evaporation Boats for Metallising Industries
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Center for Ceramic Materials

Nano sbructured
“onel Powder
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CENTRE FOR NON-OXIDE CERAMICS (CNOC)

Large sl2s cold lso-
stafic praes (CIP)

vacuum sintaring
fumnacs

+ Metarials Synfresis and Fadrication, Charecterkefion and Testing
+ Profotype Development Techaology 7masfer
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CENTRE FOR LASER PROCESSING OF MATERIALS (CLPM)

Promoting and providing laser-based materials processing solutions and technologies for
industrial applications
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Center for Engineered Coatings

Frowiding a wide range of surface modification technologies and solutions to private and
public sector industries and transferring state-of-the-art technologies to Indian market.
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Center for Sol Gel Coatings
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CENTRE FOR SOLAR ENERGY MATERIALS (CSEM)

v curve of IS0 Vesoocraue Mg, Nencperices
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Decign and development of novel colar energy mabeciais
Flim deposifion and Device Fabrioafion
Performanoe Ascecament through Charaotertzation and Tecting
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CENTRE FOR FUEL CELL TECHNOLOGY (CFCT)

Proven capabllity to bulld Fusl cell System (Fusl call stack, Invertsr, Controls) of capacity up to 20 kW
modulss for any grid Independsnt powsr requirsment.
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Center for Automotive Materials

Prototype 43V module fabocated &
demonz=ated with 2-whediers

Prococype motors developed
using ARCTE magnetic materal
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CENTRE FOR MATERIALS CHARACTERIZATION AND TESTING (CMCT)

Structural Microstructural
' Fechdual cirecs " TEM , BAXE
" X-ray diffraction v Dual Bsam FIE-ZEM
v Wloro-XRD v FE-3EM /EE2D | ED3,

1EN

Amorphous C on LiFsP - Ch ﬂrﬂctenzalmn

Mechanical Elemu-nhemlual
v Hano-ribicicgy (Soraboh, ' Impedance tacting and

ipuet snsd Induntalion) Electrachamizal anafyclc
+ Cresp and UTM [RT & HT) =
+ Maora/Mior Hardness

Muli-ayer X.caotlon

DEJECTIVES OF THE CENTRE CORE STRENGTHS

= {iftera range of solutions for imiernal oharasterization needs | © Competent team 0 perform Birusture-Propery oreition:

" Condu bago researsh 10 AUpport ARCT'S teohnobgy + Btme of am sharetenzzion Dol 10 probe dflerent types of materalks tush = metis,
dEVEILDMET Frogrammes aloys and seramios, oovermg Al lengh soakes (bulk, 0TINgS and ranomaenas)

= Camy oui muft-saake, mut propeny sharasenion for v Advanced Mismmsthanial n=mng toines _ .
R [abratories, industes and Jsademio Rstrdons n v Compreherave samohemial sforasisnrnon o Bing RaErmE for ooy,

P.K. JAIN




aglor facllities
Microscopy

Trenamission ghectron microscope
Fieit Emasion SEN with EESD
Dual bears FIB-SENM
Commntions SEM wih EDS
Optical microscopy

X-ray

Sl angu Xty scaiering
K-t oy di™: acion
Vcro-d e acton
Fasbd ual strass

Machanical testing

Nano-ibclogy

Creep lesling
Tensde and com pressech testing
Indentation eatng (sasaimicro)

Nanomeohanioal
Elsctrochamlstry o —

Sectrocharical asalysis
Cydiic corrusecn testing faciity ) Optioal miorococpy & metaliography

Sample praparation . BN
=g

Netadiograplny
Viestory polishng
Nultigrep
Acgon on polistuag (MPS)
Twin-jet electropctishing
Dimple and disc grinders
Ullrsone: and mechanical disc pusc s
for TEM soacimerns

Bectrochamical
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Center for Carbon Materials

Exfoliated Graphite
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Aligned Patterned CNT & Fleid Emiczion ONP
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Field Emission Properties of CNT islands
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OILS DENSITY VISCOSITY

(gms/cc) (C.P) | B8
Diesel ol 0.8343 3.99 %

Hydraulic oil 0.8708 15.49
Transformer OiIl  0.8376 19.68 |

Shell SAE-90 0.8812 158.64

Engine Oil 0.8794 206.99

Shell SAE 140 0.8928 517.67
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Adsorption (ml)

Oil adsorption behavior of Exfoliated Graphite powder shows that viscosity of oil blays
an important role in adsorption (1 gram of EXx. Gr can adsorbs ~78 ml of Oil)




Flexible and free-standin

Intercalation

Themal
exfoliation

Graphite flakes Graphite intercalated
compounds (GIC)

Vacuum

filtration P
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HOO(

Oxygenation

eraphene oxide
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OPPORTUNITIES IN ARCI. HYDERABAD

Centre for Nano materials Centre for Carbon Materials
(Carbon Nano-materials)

Centre for Ceramic Centre for Non-Oxide
Processing Ceramics

Centre for Laser Centre for Engineered
Processing Coating

Centre for Sol-Gel Coating Centre for Solar Materials

Center for Fuel Cells Center for Automotive
Materials
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