difSs ufadast
ANNUAL REPORT .

2009-10

it DlPlRE Ik olelliSp

bhelh leliplo

"? o
(4-; 3 CSIR - Advanced Materials and
% 8 J Processes Research Institute



Y O N
dli¥Yon Ylddgoel

2009-10




Published by
Dr. Anil K. Gupta
Director, CSIR-AMPRI, Bhopal

Editorial Advisory Committee
Dr. A.H. Yegneswaran

Mr. P.D. Ekbote

Dr. M.J. Nandan

Special Assistance
Mr. K.K. Rao

Mr. N. Vishwanathan
Dr. Manisha Dubey




(ONTENT

From Director's Desk
foreoes Bl FHord &
Vision

Mandate
Organization Chart

Research & Development Report

Lightweight Materials
Waste to Wealth
Nano Materials
CSIR-800

Significant R&D Achievements

Compressive Deformation Behaviour of
Aluminium Composite Foam
Compressive Deformation Behaviour of
2014-10 Wt.% SiCp Composite

Sintering Behaviour of Cryo-milled
Aluminium Powder

Wear Behaviour of Cu-Al-Tic Composite
Electromagnetic Forming Technology of
Metals and Alloys

Modified Johnson-Cook Model for Hot
Deformation Processing

Evaluation of Efficiency of Hot Welding of
Sisal Fiber Reinforced PP and HDPE
Composites

Wear Resistance Dependence on
Compressive Strength of PVC Foam
Composites with Rice Husk-PVC Foam
Composites

Effect of Alkali Treatment on Mechanical
Properties of Sisal Fiber Powder Poly Vinyl
Alcohol (PVA) Film Composites

Abrasive Wear Behaviour of PP/UHMWPE
blend with and without Hygrothermal
Treatment

High Stress Wear Study of Sisal-Glass
Fibre Hybrid Composites

Effect of Temperature on the Mechanical
Behaviour of Jute Fly-ash Filled Polymer
Composites

01-03
04-06
07
07
08

11-14
14-15
15-18

18

21

22-23

24

25-26
26

26-29

30

31-32

32

33

34

34-35

Assessment of Comparative Characterization 35-37

of Different Industrial Waste Particles

General Information

Research Council
Management Council
Budget

Human Resources
Research Publications

39-40
41
42
43
44

Foreign Patents in Force
Indian Patents in Force
Ongoing Projects

e Grant-in-Aid

e Sponsored

e Consultancy

e CSIR EFYP - Network
e CSIREFYP - Rural
List of Completed Projects
Research Publications
Visits Abroad

Awards & Recognitions

Memorable Occasions

Technology Day Celebrations

CSIR Foundation Day Celebrations
National Science Day

35th Research Council Meeting
Inauguration of New Entrance Gate
36th Research Council Meeting
Inauguration of Lightweight Materials
Processing Laboratory

Review Meeting of RSP Projects

New Equipment Facilities

Horizontal Cold Chamber Pressure Die
Casting Facility

Controlled Atmosphere Heat Treatment
Furnace

Magnesium Melting Facility

Hot and Cold Rolling Mill

Universal Testing Machine

Thermal Conductivity Meter

Contact Angle Measuring System
Pin-on-Disc Sliding Wear Testing Machine
Nano Imprint Lithography

Fibre, Fabric and Composites Testing
Machine

Annexure

Staff News
Staff Position - March 31, 2010

TSI arfafafera

fEeat fdaa ToRiE
fereclt i
ddoficp! feog! BRI

iaret

45
46

47
48
48
49
49
50-51
52-56
57
58

61
61-62
63
63
64
64
64-65

65

67

67

68
68
69
69
70
70
71
71

73
74-78

81
82
82
82



CSIR-AMPRI

From the Director’s Desk

From the Director’s Desk

| am extremely delighted to present the Annual Report of the CSIR-Advanced Materials and Processes
Research Institute, Bhopal for the year 2009-10. For me this period is a significant one, as the institute is
under repositioning after its name change from Regional Research Laboratory to Advanced Materials
and Processes Research Institute. The repositioning and reengineering of a R&D institute is an
important and vital journey and needs sustainable efforts.

The most immediate concerns are identifying niche areas according to its recent name change and
providing necessary infrastructural facilities to build the image of this institute. To take up the first
initiative, efforts were put to immediately organize a Research Council Meeting, which couldn’t take
place from past two years. It was the 35" Research Council meeting, where Chairman and Members of
the Research Council made important recommendations that the name change of the institute has a
great potential to develop products and technologies pertaining to lightweight materials and it is the right
time that CSIR-AMPRI should carryout brain storming sessions to focus on few important
areas/projects. Taking this into concern, we have conducted a series of brain storming sessions on
Light Weight Materials, Smart Materials, Building Materials and Nano Materials and consolidated our
expertise for Strategic, Societal, Industry oriented and In-house innovations. Our ultimate aim is to
develop innovative products/components along with industry for their successful commercialization.
With this Mantra, we are planning our future strategies and preparing a road map of AMPRI for taking up
sustainable initiatives which will be a way forward for us during 12" Five Year Plan.

On the R&D infrastructure front, a Centralized Materials Characterization Laboratory has been setup in
CSIR-AMPRI to facilitate Materials Characterization activities like hardness testing, micro structural
analysis, thermal and physical analysis of various engineering materials at a single place. These
equipments were previously kept at different places leading to difficulty in operation and maintenance.
Further the utilization efficiency of the equipment has gone up. During last one year, the institute is
equipped with the state-of-the-art facilities viz., Universal Testing Machine (up to 600°C), Vickers
Hardness Tester (50 kg), Impact Tester (-50 to 150°C), Universal Fiber Testing Machine, Universal
Macro Hardness Tester, High Temperature Viscometer (Max.1000°C), High Temperature Contact
Angle Measuring Device, Thermal Conductivity Meter, Thermal Analyser, Nano Imprint Lithography,
Pin on disc Sliding Wear Testing Machine, Magnesium Melting Furnace, Horizontal Cold Chamber
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Pressure Die-Casting facility, Ultrasonic Vibrator, Liquid Nitrogen Plant and CNC Turn Mill Centre. To
make the institute a promising materials characterization and processing center, efforts are being made
to procure Field Emission Scanning Electron Microscope (FESEM) with features like ESD and EBSD for
in-depth characterization studies.

The institute was started in May 1981 as “Regional Research Laboratory” (RRL) and is situated in the
current premises which was originally built to accommodate a Co-operative Training College. The
presentinfrastructure is not in a position to cater the R&D needs of the institute. Taking this into concern,
we have prepared a Master Plan which will help in identifying the priorities and organized planning of
infrastructure of the institute. The newly constructed main entrance road has been widened and
plantation work has been taken along the pavement. Apart from this, the whole campus needs
ambience improvement. We have initially taken up the job around the institute and later spread the same
to the whole campus. The most important thing to mention here is that after the ambience improvement
of the campus landscaping was done in all the areas and plantation/horticulture activities have been
carried out in association with Central Institute of Agricultural Engineering (CIAE) and Forest
Department of Govt. of Madhya Pradesh.

The present manpower includes 47 scientists (against the sanctioned strength of 56) that are well
trained in different disciplines of materials science and other related areas along with 86 supporting staff.
The number of scientists is planned to increase in the near future in view of the widened range of R&D
activities. The overall objective of AMPRI is to achieve a world-class status in the area of engineering
materials, component and process development. Accordingly, the HR Profile and S&T
infrastructure would address to the needs of fundamental and applied research, technology
development and business development in the area of materials of the future. During the last one year,
six JTA's and twenty project assistants have been recruited and the recruitment of scientists is under
process.

Without having industry-institute interactions engineering laboratories could not produce sustainable
and innovative products. CSIR-AMPRI being placed under Engineering Science Cluster, it is very much
essential to focus on product/component development where industry should be involved right from the
beginning. Taking this into concern, we have organized two Institute-Industry meets on wood
substitutes and lightweight materials to bring synergy between CSIR-AMPRI and the Industry for
enhancing and deepening Public-Private Partnership. In Wood substitutes, our institute has expertise
and we would like to upgrade this technology for product innovation and explore the possibility for
technology transfer and commercialization. CSIR-AMPRI has established its expertise in the areas of
Material Characterization, Processing, Simulation and Modeling since long time. In the Eleventh Five
Year Plan, the institute is operating a major Network Project on lightweight metallic materials for
advanced engineering applications. The institute-industry meet on light weight materials was organized
with an aim to involve the industry right from the development of components/products till their
commercialization. Eaton Corporation, M/s. Shivam Autotech Ltd, Hero Group of Industries, General
Motors R&D, Aeronautical Development Agency (ADA), Ashok Leyland, Tata Motors and Eicher Group
attended the meeting. All these agencies have proposed to take up short, medium and long term
projects with CSIR-AMPRI. Apart from this a road map of lightweight materials research is being
prepared for working on a consortium mode in the 12" Five Year Plan.
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From the Director’s Desk

CSIR-AMPRI

CSIR-AMPRI has made sustained efforts to excel in terms of research publications and patents. The
SCI publications have been increased from 32 (2008) to 48 (2009) and ratio per scientistis ~ 1. Twelve
scientists were deputed for foreign visits, eleven scientists attended CSIR Leadership Program (LDP)
and twenty three staff members were sent for other trainings. The institute carried out various activities
aimed at enriching research and work environment through a large number of invited lectures and
inhouse seminars. The institute hosted the visits of Prof. S.K. Joshi, former DG, CSIR during CSIR
Foundation Day — 2009 , Prof. Vinod K. Singh, Director, IISER, Bhopal during Technology Day — 2009
and Dr. Krishan Lal, Former Director, NPL during National Science Day 2010.

We are experiencing many positive changes in the CSIR under the dynamic leadership of Prof. Samir K.
Brahmachari, DG, CSIR. This is the right time and opportunity that we must look at how CSIR-AMPRI
may contribute to national challenges. If CSIR-AMPRI has to come forward as a major force in
technology development, many changes are still required as we have to align ourselves in line with
demand from industry and maintain the pace of research based on current standards and anticipate
future needs. | am sure that the CSIR-AMPRI family will stand up to the expectations and meet these
challenges.

| take this opportunity to gratefully acknowledge the guidance and support from Prof. Samir K.
Brahmachari, DG, CSIR and Dr. G. Sundararajan, Chairman, RC and distinguished members of the
Research Council who are constantly helping in repositioning this important institute. | also wish to
place on record the unstinted support from my staff who are continuously putting untiring efforts to
position this institute as a prestigeous institute on Materials Research.

Cllp

(Anil K. Gupta)
Date : March 25, 2011 Director, CSIR-AMPRI
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foepfra et i Jftieh HATTaTT feams St & 3ik T8t et 797 & o uosht bt o ovecayui &t /aRaistenatt w &l
Hiosd FHeat eq AR FHelel el MRV 3 F1d P €161 A TG GU EHot IICUHR QT TS Ugrelf, a1t foraator
TN qe olelt ugie W e (AR FHee 351 ARifeid fohu 3 et fgvsal &t Juishiaees, e, 3T
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TleT, J&F AeTen fIgeiwwr, q Uvd aifaes fwcver S uqld e BRIl & T U Feied uard
3ifrcTeroTer TRleTeeT 2nfUd &t 3Rl €1 & 3uHe gd F gUph-gud e W 3R 3, R 6 391 uidarerst aun
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CSIR-AMPRI
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MU ST o1 | PTG [IHey & &5 3 g Jewmel bt fagivsia & 3R &1 37 Wit &1 3aue fasr & fore
3T T qUl TIIRIDHUT UG Tenf3Ten! gdicevT & T TaMdemd ety ooetl Iied & | .0, 3118, 3R, ~Uadt of
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Vision and Mandate

CSIR-AMPRI

VISION

CSIR-AMPRI, Bhopal is committed to develop
edge, internationally competitive, energy
environmental friendly technologies/prod
advanced materials for societal benefits :
Nation's Economy.

Mandate

* Research & Development on Engineering Materials for Strategi
Societal Applications

* Materials, Processes and Technology Development for Component
engineering materials, including Metals & Alloys, Composites, Polymers, Buildig
and materials from Waste to Wealth

* To undertake consultancy, sponsored, grant-in-aid, network & other nationa
projects for both publicand private sectorsin above areas
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CSIR-AMPRI

— 1

An overview of the CSIR-AMPRI
R&D Activities

CSIR-AMPRI is engaged in the development of
lightweight materials, building materials, natural
fibers and materials from industrial wastes. R&D
expertise of AMPRI lies in the areas of material
synthesis, processing and characterization
supported by computer simulation & modeling
studies. Significant progress has been made in
the area of light weight materials, such as
aluminium and magnesium based alloys, metal
matrix composites, metallic foams, polymers,
natural fibres, nanomaterials, shielding materials
etc. The name change from Regional Research
Laboratory (RRL) to Advanced Materials and
Processes Research Institute (CSIR-AMPRI)
provided challenging opportunity to set up new
programs for the development of cutting-edge
technologies and deliver cost-effective, green
and energy efficient technologies. AMPRI is
placed under Engineering Sciences Cluster and
has a mandate to carry out R&D in engineering
materials for strategic, high performance and
societal applications.  During the period of
reporting, a series of brain storming sessions
were conducted to identify niche areas in
composites, foams, smart materials and
nanomaterials. Greater emphasis is being given
to commercialization of already developed
technologies of the institute like Brake Drum,
Radiation Shielding Materials etc.

The institute has an excellent combination of R&D
expertise which works for the high end
engineering applications and in the same time
also working for the under privileged
communities. The institute carried out work on
various rural development and dissemination
activities related to CSIR-800 with emphasis on
contributing to rural sector through transfer of
technologies.

Major activities carried out under the CSIR
eleventh five year plan projects and other
significant achievements are summarized in
subsequent sections.

RESEARCH & DEVELOPMENT REPORT

Lightweight Materials

Development of Advanced Lightweight Metallic
Materials for Engineering Applications

Development of lightweight high performance
metallic materials for engineering applications in
various sectors like automobile, aerospace,
defense and general engineering is one of the
major thrust of this project. Emphasis is being
given for the development of materials like Al/Mg
alloys, ultra fine particle reinforced aluminum
matrix composites, aluminum foam with uniform
cell size and distribution. Facilities have been
developed to prepare magnesium alloys under
protective atmosphere with an aim to develop
materials with improved strength and creep
resistance. The facilities for developing ultrafine
particle reinforced Al MMCs through ultrasonic
vibration, pressure die-casting, semisolid
processing etc. have been added. Secondary
processing like rolling with hot and cold rolling
facilities have already been setup for processing
of Al and Mg alloys and their composites.
Deformation processing maps for a series of Al
alloys, and Al composites have been established
which could be used for efficient secondary
processing of these materials.

All these facilities are being developed to make Al
MMC brake drums, Al foam filled crash boxes, Al
foam filled bracket, and sandwich panels, Mg
alloy etc. Interactions have been made with
automobile industries for the development of Al
foam components. Studies on aluminium
syntactic foam synthesized by stir casting
technique were carried out by AMPRI. Properties
of closed cell Al foam with finer size pores were
evaluated for crash worthiness applications. The
Al alloy foam is produced inside the mild steel
channels. These channels are further joined and
the bracket is made for noise and vibration
attenuation for application in automobile sector.
Foam core density varied between 0.3-0.6 g/cc.




Brakedrum -

150 mm dia

Extrusion of Al-Composites

Successful attempts were made to extude Al-alloy
based composites made with fine SiC particle
(size between 10-20 micron). The extruded rods
at extrusion ratio 10:1 and 15:1 have been
characterized for metallographic, mechanical,
sliding wear and hardness properties.

Die Designing and Fabrication

A number of extrusion dies for extruding to rods,
tubes in different shapes like cylindrical, square
and rectangular have been designed and
fabricated. These have been heat treated and
later tested for workability using Al-alloys for
extrusion. These dies will serve as a basic
infrastructure for extruding other alloys and
composites synthesized at AMPRI, Bhopal.

Forgeability Studies for Aluminium Alloy Based
Composite

Al-alloys and composites synthesized have been
investigated for their forgeability and the forged
samples characterized for microstructure, sliding
wear and hardness properties to compare with the
cast and extruded materials. Further an attempt
has been made to predict the forgeability of an Al-
alloy and verification by actual experimentation.

Development of Pulsed Electromagnetic Welding
Technique for Refractory Materials Used in High
Temperature Reactors

The main objective of this activity is to establish
the optimum parameters of joining plates and
tubes of Ti-Zr alloy used for reactors using pulse
power technique and assessing their quality
through metallographic investigations of the
joints. The project has been sponsored by the
Board of Research in Nuclear Sciences [BRNS].
The project is being carried out with AMPRI,
Bhopal and BARC, Mumbai as collaborators.
Preliminary samples have been joined
electromagnetically at BARC, Mumbai and
investigations related to joining is being presently
investigated.

0102-600¢ 1H40Od3d TVNNNY
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Comparison of Processing Route and the
Material for Producing Cost Effective Spider Key
Bar Profile With Improved Property

The spider key bar is an integral part of the
hydrogenerator assembly presently fabricated
through machining of thick plates. The spider key
bar is specially strengthened at the lower end of
the outer periphery to carry the weight of the rim
and poles. The lower end is designed as a short
cantilever subjected to bending. At present the
strengthening of lower end of spider key bar is
achieved by taking a thick bar and machining its
entire length except lower lip. In this process a lot
of scrap is generated. Suggesting an alternate
method of strengthening and comparing the two
methods especially from the strength aspect is
the basic aim of the project.

The suggested alternate method is to build up the
lower lip by weld deposit, during fabrication stage
(i.e. before stress relieving). Commonly used
welding methodology and materials can not be
adopted for building up of the lip, however
superior quality weld material under optimised
parameters can successfully build up the lip.

Due to implications of testing such component
and non-standard type of testing, much thought
has been focused for designing of the
fixtures/holders. Final adoptable system will
designed after real trial. Scaling down (1: 6) of the
dimension for real testing seems to be difficult as it
results in lip of 5 mm. Suitable dimensions have
been selected for the study. The experimental
work is in progress after initial simulation study of
the life size actual component.

Institute-Industry Meet on Lightweight Material
Development

Lightweight materials are preferred substitutes for
traditional materials. These novel materials help
automotive manufacturers increase fuel
efficiency and reduce the emission of harmful
pollutants, without compromising on
performance, size, and utility. AMPRI, Bhopal is
committed to development of advanced materials
and processes that offer advantages of being

RESEARCH & DEVELOPMENT REPORT

cost effective, environmental friendly and energy
efficient. AMPRI has developed a commendable
expertise in the areas of Material Processing,
Characterization, Simulation and Modeling. In
the Eleventh Five Year Plan the institute is leading
and implementing a CSIR network project on
Lightweight Metallic materials for advanced
engineering applications. With a view to bring
together industry, user agencies from automobile
and aerospace sectors to map technological
opportunities in lightweight materials AMPRI
organized an institute-industry meet on March 18,
2010.

Senior executives from automobile and
aerospace sectors were invited to attend this
meeting. Representatives from Eaton India
Engineering, M/s. Shivam Autotech Ltd, Hero
Group of Industries, General Motors R&D,
Aeronautical Development Agency (ADA), Ashok
Leyland, Tata Motors and Eicher Motors
participated in the deliberations.

Dr. Anil K. Gupta, Director, AMPRI, Bhopal
welcomed the delegates and said that the
objective of the meet was to initiate sustainable
interactions with the industry. He expressed
confidence that the interaction meet would
eventually facilitate preparation of a national road
map for light weight materials research and it will
be implemented during CSIR 12" Five Year Plan
Program. In his detailed presentation Dr. Gupta
gave a panoramic view of R&D capabilities and
achievements of AMPRI in the area of light weight
materials particularly, metal matrix composites,
metallic foams, natural fibres and polymer
composites. He informed that AMPRI possessed
processing capabilities such as pressure die
casting and rolling of aluminum alloys and would
soon develop similar expertise in magnesium
alloys. The processing capabilities are backed
with a strong computer simulation and modeling
capability. He hoped that the present industry
interaction meet would help to identify
opportunities in component development based
on pressure die casting, sheet forming, extrusion,
hydro-forming in consultation with user agency
i.e., automobile and aerospace sectors.
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All the participating agencies have proposed to
take up short, medium and long term projects with
AMPRI in the areas of MMC brake drums, crash
box natural fiber panels, metallic foams (ferrous
and nonferrous), magnesium housing and
cylinder blocks, aluminum and magnesium
components for engine valve trains.

Institute-Industry Meet on
Lightweight Materials

Waste to Wealth
Wood Substitutes

In the area of Waste to Wealth, the institute has
largely worked on the utilization of flyash and red
mud. The institute has developed wood
substitute's technology using redmud, flyash and
natural fiber. The composites developed are of
high strength, corrosion resistant and can be

processed at room temperature. The technology
developed was named as R-Wood Technology
and has potential applications for making doors,
panels, partitions and furniture.

Institute-Industry Meet on Wood Substitutes

CSIR-Advanced Materials and Processes
Research Institute (AMPRI), has developed a
wood substitute technology. In this aspect, a one
day programme on Institute-Industry Meet on
Wood Substitute Technology was organized on
February 22, 2010 at AMPRI Bhopal to explore
the possibility for technology transfer and
commercialization of Wood Substitutes
developed by the institute. Around fifty delegates
attended the program. The participants were from
different industries,  agencies and promoters
involved in building materials, policy making
authorities, officials from different organizations
like CPWD, Housing Board, Bhopal Development
Authorities etc., from Madhya Pradesh
Maharashtra, Chhatisgarh and New Delhi. At the
outset, Dr. Anil K. Gupta, Director AMPRI
addressed the gathering and highlighted
significance of the wood substitute products
developed by the institute. He informed that
AMPRI would conduct a series of institute-
industry interaction meetings to promote
awareness on available technologies and the
current meeting was the first in the series. He
briefly described R&D activities of AMPRI,
particularly those in the areas of alternate building
materials and components based on natural
fibres and industrial wastes, such as, fly ash and
red mud.

Dr. Shailesh Kr Agrawal, Executive Director,
BMTPC, Ministry of Urban Affairs and Poverty
Alleviation, Government of India, New Delhi
briefly highlighted upon the demand of wood in
construction industry in India and the importance
of manufacturing alternative for wood so that
deforestation and various environmental
problems can be resolved. He opined that the
wood substitute technology developed by AMPRI
Bhopal had potential applications in building
industry.
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During the meet, an exhibition was arranged in
which various wood substitute products were
displayed. All the participants visited the exhibits
and had detailed discussion with AMPRI
scientists on various aspects of products quality
and related applications. A visit to the Technology
Enabling Centre (TEC) was also arranged where
the details of making of wood substitute products
and required machineries was explained to all the
participants. All the participants evinced keen
interest in the wood substitute technology and
various R&D activities of AMPRI.

Institute-Industry Meet on Wood Substitutes

Radiation Shielding Materials

AMPRI has developed a new material and novel
process for making effective shielding phases
utilizing red mud and fly ash for making advanced
new radiopac materials. The shielding efficiency
of these radiopac materials was evaluated by
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Radiation Standards and Safety System Division
of BARC, and Atomic Energy Regulatory Board
(AERB), Mumbai. The HVT (half value thickness)
i.e. shielding thickness of the materials developed
by AMPRI materials is as thin as Lead for
Diagnostic X-ray of 100kV and 60% less in
comparison to conventionally used concrete for
gamma radiations.

In the second phase, a project on development of
y-ray shielding materials in collaboration with
Nuclear Power Corporation of India Limited
(NPCIL) was undertaken and the results
indicated that the HVT of the developed material
is 60% of cement-concrete shielding material
used currently for such applications. Further work
is in progress and exploratory work has been
initiated for development of neutron as well as
EMI shielding materials.

Nano Materials

AMPRI has been working on the development of
various hanomaterials and powders. The institute
has carried out synthesis and characterization of
inorganic nanopowders through chemical routes
such as controlled precipitation, sol-gel and
emulsion routes for engineering applications
(Mn,O,-MnOOH, TiC, SiC, ZrO, etc).

Synthesis of nano sized Mn,O,-MnOOH and TiC

Manganese bearing nano sized powder was
synthesized using controlled precipitation
technique in the presence of a surface active
agent. Rod shaped MnOOH and spherical Mn,O,
particles were obtained. MnOOH rods could be
converted to oxide phase by application of small
energy such as by ultrasonication. Manganese
oxide finds applications as a catalyst for several
chemical reactions.

For the synthesis of nano-sized titanium carbide,
a novel process was adopted where in titanium
bearing gel and nano-carbon particles derived
from soot were reacted at different temperatures
(1300-1580°C) to obtain hollow rods and cube
shaped particles of TiC. Titanium carbide is a hard
material and is widely used as abrasive material.
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X-ray Diffractogram of nano size sample showing the X-ray Diffractogram of aceton dispersed nano size
presence of Mn,O, and MnOOH phase sample showing the presence of Mn,O, phase

HRTEM images of titanium carbide synthesized at 1580°C.
Inset shows selected area diffraction Pattern and TiC particle at higher magnification
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XRD pattern of the samples obtained by firing titanium
precursor with nano size carbon particles under argon at
different temperatures: (a) 1300°C (b) 1400°C (c) 1500°C
(d) 1580°C. The phases present are: (v) TiC, m) Ti,O,
and(e®) Ti,O,.

Development of Aluminium and Copper-based
Nano Composite Materials

Nanostructured aluminium and copper-based
nano composite materials produced by (a) in-situ
casting route followed by cryogenic rolling/ forging
and (b) powder metallurgy route (cryo and / or
high energy milling, compaction followed by
microwave/ vacuum) leads to the development of
superior mechanical, thermal and tribological
properties. Preliminary work carried out on cast
in-situ Cu-TiC composite, Al-TiB, composite and
Cu-TiC (P/M route) has exhibited microstructure
consisting of ultra fine (upto 5 um) ceramic
particles with improved properties. The current
work involves synthesis of Cu-TiC composites by
powder metallurgy route involving milling,
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compaction and vacuum sintering followed by
characterization.

Wear Performance Evaluation of Ni-Ti Based
Shape Memory Alloys and Composite under
Sliding and Cavitation-Erosion Conditions

CSIR-AMPRI has characterized the Ni- Ti based
shape memory (Ni-Ti-Cu and Ni-Ti-Fe) alloys and
Ti-Ni TiC composites developed by BARC with a
view to assess their suitability for wear related
applications involving cavitation-erosion and
sliding wear and to understand the material
removal mechanisms under cavitation erosion
and sliding modes of wear. The wear response of
a Ti-47Ni-3Fe shape memory alloy in sliding
mode of wear under varying speeds (1.0-6.25
m/sec) and applied pressures (1-10 MPa) has
been carried out. Friction coefficient and
temperature rise during sliding were monitored in
addition to the wear rate. Pressure (P) - Velocity
(V) limit has been determined for the alloy in dry
and partially lubricated conditions to see the safe
working regime. The wear rate increased with
pressure and velocity whereas friction coefficient
and frictional heating were affected by the
parameters in a mixed manner. The SEM
examination of wear surfaces, sub-surfaces and
debris were carried out to understand the
mechanism of material removal during sliding.

Nanomaterials and Nanodevices in Health and
Disease

The objective of this activity is separation of
biomolecules using micro/ nano fluidics and
development of lab-on-a-chip device for analysis
of neurotransmitters. A simple straight channel
design has been tested and multimers of A-DNA
has been separated successfully about 30 times
faster than conventional pulsed field gel
electrophoresis. Microfluidics channels have
been tested for rapid determination of
sulfonamides in milk using micellar electro kinetic
chromatography with fluorescence detection.
Validation of micro fluidic channel has been
carried by surface treatment of silica channels
with polymer coatings for the separation of bio
molecules. Basic proteins have been separated
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by capillary electrophoresis using capillary coated
with poly-vinyl alcohol. Biogenic amines have
been separated by micellar electrokinetic
chromatography with fluorescence detection after
derivatization with fluorescamine.

CSIR 800

Sisal Potential for Rural Development and Green
Technologies

Sisal is considered to be promising natural fiber
out of all available natural fibers because of its
strength, durability, and ability to stretch, affinity
for dyeing and resistance to weather conditions.
Sisal is a plant fiber obtained from its long knife-
shaped leaves which is primarily used for the
production of ropes, anchors and handicrafts. The
yarn and textile made out of this fiber is used for
making composites for applications in sectors like
housing, automobile, geotextiles, etc. The
tremendous potential of sisal as a resource has
not so far been exploited in India for value addition
and employment generation in rural and semi-
urban sectors. Preliminary investigations indicate
that there is a great potential for the development
of sisal based technologies for rural and
engineering applications.

AMPRI carried out work on sisal fiber
technologies to evolve know-how, processes,
technologies, machinery and products on a
mission mode approach for creating sustainable
employment in rural areas. The major objectives
ofthe project are:

o Development of improved methods of sisal
fiber extraction forindustrial applications,

® Processing and Characterization of sisal
fibres for yarn and textile making,

® Development of various prototype viz.,
building materials, instant house, buffing
wheel, fishing boat and geo-textiles.

AMPRI made efforts in improving the efficiency of
sisal fiber extraction machine by rigid fixing of
cutting blades for lower damage of fibers, non-
swirling action for uniform and continuous fiber
extraction and dual leaf operation capability for
higher fiber production and lower energy
consumption.

In the subsequent sections significant findings of
R&D works of AMPRI are presented.
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Compressive Deformation Behaviour of
Aluminium Composite Foam

Metal foam is known for its excellent combination
of physical, mechanical, damping and thermal
management properties. It sustains sudden
impact and able to convert much of its impact
energy into the plastic energy and absorbs more
energy than a bulk material. Because of these
interesting combination of properties, it is used as
a high-energy absorbing material in crash
protectors, packaging, door panel, front hood,
bumpers, roof panels, bonnets and body frame
element etc. One of the most important
applications of Al composite foam is in automobile
crash box for crashworthiness.

The properties of the foam were as below:

Relative density : 0.1-0.3
Size of pore 1-2mm
Cellwall thickness : 200-300um
Energy absorption  : 4-7 Mj/m’
Modulus : 4-5GPa
Plateau Stress : 10-12MPa

The samples of aluminium composite foam were
subjected to compression test at temperatures
RT, 100°C, 150°C, & 200°C and at strain rates of
0.01/sec, 0.1/sec & 1/sec.

ain gra

(a) Effect of Temperature
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04

True strain

True strain

(b) Effect of Strain Rate

True stress - True strain diagram of Al foam :
(a) Effect of Temperature (b) Effect of Strain Rate

Al-SiC Foam

Increasing the temperature reduced the plateau
stresses because of softening of metallic matrix.
Strain rate enhanced the plateau stress. At RT,
plateau stress decreased at high strain rate. And
at 100°C plateau stress constant with strain rate.
Further at 150-200°C plateau stress increased at
high strain rate.
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Compressive Deformation Behaviour of
2014 -10wt.% SiCp Composite

The compressive deformation behaviour of
aluminium composites containing 10wt.% SiC
particles (size: 20-40um), in homogenized
condition were tested at different strain rates
(0.01/secto 10/sec) and at different temperatures
of 200°C, 300°C, 400°C and 500 °C. The
objective of this study was to understand the hot
deformation behaviour of AA2014 alloy in
presence of SiC particle dispersion. The flow
stress and Zener-Holloman parameter of Al
composites were evaluated and hot deformation
mechanism was studied.

Homogenized samples were machined for
compression test with dimensions of 10 mm
diameter and 15 mm length. The samples were

subjected to compression test at temperature of
200°C, 300°C, 400°C & 500°C at strain rates of
0.01/sec, 0.1/sec, 1/sec & 10/sec. The samples
were homogenized for 300 seconds at each set
temperature, before the compression test.

It was observed that the flow stress is represented
by a ZenerHolloman parameter (Z) in the
hyperbolic-sine equation. It is observed that Z is
decreasing with deformation temperature and
increasing with strain rate. The activation energy
for hot deformation is decreased with strain rate
upto values of 1/sec, and then increased at a
strain rate of 10/sec.. This phenomenon is
observed in all set of test temperatures. It
indicates that at higher strain rates, above 1/sec,
Al composites might not be suitable for hot
deformation. The deformed microstructure
exhibited elongated grains of ductile Aland CuAl,
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phase along the grain boundaries. The ductile Al
grains elongated in the direction perpendicular to

the hard SiC particles. The dispersed SiC
particles engulfed with Al and flows along with the

CSIR-AMPRI

the direction of compression. During deformation
process, the load transferred from matrix towards

Al matrix.
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SEM micrograph of Al 2014-10wt. % SiC patrticle
composite showing distribution of SiC particles and elongated
Al grains (Temperature : 200°C; Strain rate : 10/sec).
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Interface

Micrograph showing the interface bonding.
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Sintering Behaviour of Cryo-milled
Aluminium Powder

Mechanical Milling, especially milling under
Cryogenic condition is an effective approach to
synthesize large quantity of Nanocrystalline
Metallic Powder. Compaction and sintering
studies of cryo-milled Aluminum Powder were
carried out. Pure Al Powder was milled in Liquid
Nitrogen slurry (Ball to Powder ratio: 32:1) for 1 hr
and Compaction of the Milled powder was done at
500 MPa. Sintering in Conventional Furnace at
600 °C for 30 min. at N, atmosphere (Heating rate-
5 deg/min as well as in Suscepter assisted
sintering in 2.45 GHz Microwave Furnace at 600
°C for 30 min. at N, atmosphere (Heating rate-50
deg/min).  Microstructural, densification and
hardness studies were conducted. The

» L

X588 SBum 8085 AMPRI

(a) (b)

properties and microstructures of the samples
were summarized below. Significant amount of
densification could not be observed possibly due
tothe presence of oxide layer on powder particles.
Micro structural examination of microwave
sintered sample revealed the presence of
stronger interfacial bonding between particles as
compared to the conventionally sintered one may
be due to bulk heating in microwave sintering.
Total process time reduces to 20% in Microwave
sintering in comparison with Conventional
sintering.

Sintered | Hardness

density

Condition Green
density

Conventional | 94.3% 94.4% 33+2
(500 MPa) | (500 MPa) | (500 MPa)

Microwave 92.7% 92.9% 35+2

(500 MPa) | (500 MPa)| (500 MPa)

588 S8wm BEES AMPRI

(c) (d)

SEM micrographs of (a) As received Al powder (b) cryo-milled Al powder
(c) Conventional sintered sample (d) Microwave sintered sample

Reduced sintering time in microwave sintering
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Wear Behaviour of Cu-Al-TiC Composite

Cu-based composites offer attractive features like
superior mechanical and tribological properties
even at elevated temperatures when compared
with the matrix alloy. They also have the potential
for replacing bronzes in different applications.
Wear studies on copper-based composites were
carried out at AMPRI pertaining to their sliding
wear behaviourin comparison to the bronzes.

Composite samples typically of 20 wt% TiC
particles (<10 ym) dispersed in Cu-10Al alloy melt
were prepared by stircasting method. Worn
surfaces examined using SEM (JEOL JSM
5600). Dry sliding wear tests carried out using a
pin-on-disk machine with sliding velocity: 1 m/s
and 2.68 m/s and Sliding Distance: 500 m. The
pressure was applied from 1 MPa to up to
seizure.

Material/ | Composite = Matrix Ni-Al
property alloy bronze

Hardness | 206+4HV | 132+2HV 1562 HV
Density = 7.19g/cm® 7.41g/cm® 7.56 g/cm’

Composite : higher hardness and less density,
NAB : higher density and intermediate hardness

Wear rate increased with pressure and speed.
The composite exhibited lower wear rate up to 3
MPa at 1 m/s. Intermediate wear response
observed in composite. NAB showed higher wear
rate at both the sliding speeds. In general slope of
the plot for max. temperature rise vs applied
pressure is sharper in all the materials. Maximum
temperature rise attained by NAB up to (3 MPa)
seizure pressure. Composite showed higher
temperature rise at both speeds and all applied
pressures in comparison with matrix alloy.

Composite showed higher steady state friction
coefficient than matrix alloy at all applied
pressures in both the speeds. NAB showed
decreasing friction coefficient at 2.68 m/s and at 1
m/s increasing trend at increasing applied
pressures.

Wear rate (110”'] mim
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Wear Behaviour of Cu-Al-TiC Composite
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Sliding Speed and Seizure pressure of
various composites

Lowest seizure pressure was attained by Ni-N
bronze amongst all the materials at both speeds.
Seizure pressure of composite and matrix alloy
equals 1 m/s sliding speed. Composite exhibited
lower seizure pressure at 2.68 m/s sliding speed
in comparison with matrix alloy. In general as the
applied pressure and sliding speed increased
surface damage goses on increasing. Smoother
wear surface observed in matrix alloy at both the
speeds fallowed by composite and NAB. Seizure
of the specimens at the speed of 2.68 led to more
sever damage, stick slip pattern microcracks and
fragmented dispersoid were observed. Extent of
wear surface damage was higher in composite,
fallowed by NAB and matrix alloy at 2.68 m/s
sliding speed. Addition of TiC dispersoid to the
matrix alloy caused a significant increase in
hardness while density decreased.

Electro Magnetic Forming Technology
of Metals and Alloys

Electro Magnetic forming (EMF) is a high velocity
forming process which uses electromagnetic
forces to form sheet-metal and joining or
assembling similar/dissimilar metal components.
A pulsed magnetic force produced due to
interaction of two oppositely directed magnetic
field, forms the work piece.

Typical parameters range of EMF process are
given below :

e Voltage (peak) -------------- 2kV - 50kV

e Current (peak) -------------- 10kA 100k

e Mag. Field (peak) ---------- 10-50T

* Frequency ------------------- 3KHz 150 KHz
* Pressure (peak) -------- hundreds of MPa
e Time of deformation ------ 10100 ps

* Speed of Deformation ----- 50-300 m/sec
e  Strain Rate ----------------- 1000-10000/s

AMPRI carried out extensive studies aimed at the
development of the following automotive
automotive components such as: 1. Crash box
for Automobile, 2. Shock Absorber, 3. Wheel
Disc.

Modified Johnson-Cook Model for Hot
Deformation Processing

The need of a generalised flow curves
considering strain (e), strain rate (_e) and
temperature (T) is a primary requirement for
material modelling related to several conventional
and strategic mechanical processing to meet
critical and non-critical engineering applications.
The realistic coefficients of flow curves need to be
obtained for such model. A modified
Johnson—Cook (JC) material model has been
proposed with physical significance. Six
constants of this model can be obtained through
the regression analysis. When compared to the
JC model, proposed model is found to be more
reliable for Al-2024 alloy. The convergence and
accuracy of such model depends on the basic
assumptions which are expected to satisfy certain
requirements including the following:

1. They must maintain continuity that does not
break at any realistic value of parameter.

2. They must cover the whole range of
processing conditions.

3. Algorithm involve must be simple.
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4. They should contain minimum number of
arbitrary constants.

5. All the arbitrary constants must have some
physical significance

o unr ] -l |

Where, o, = Reference stress or Yield stress of
the material,

g,= Normalizing reference strain rate
T,.= Melting point of the alloy
T,=Reference temperature

o,,= True stress at the melting point

The proposed model has some other excellent
properties that are as follows:

(1) Model has completely dimensionless terms.

(2) It allows any dimensions of the parameter -
whether standard or non-standard. The only
need of this model is that the unit should be
homologous.

(8) Thisformula has only 6 numbers of constants
to define a flow stress value which are very
less in comparison to other similar formula
[10] that contains in general 48 numbers of
constant.

(5) This model is based on compression test
whereas Johnson-Cook model needs
compression and torsion tests both.

(6) Torsion test is more complicated than
compression. So, proposed model is better
as it does not need torsion test data. Here,
the need of torsion test data has been
eliminated by the addition of only one
constant.
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Comparison of flow curves at 100/s strain rate and 450°C

There has been a strong push to produce high
toughness in Al and Mg alloys through generation
of ultra-refined grains. Al and Mg alloys may
achieve high strength, but at the cost of ductility
making them inadequate for major practical
applications.

A number of methods have been attempted to
improve the strength & ductility. While most of the
earlier approaches improved ductility at the
expense of yield strength, a few most recent
approaches, Equal Chanel Angular Pressing
(ECAP) has succeeded in simultaneously
achieving high toughness.

In the light of above approach we proposed cryo-
forming as an alternative to the above with more
simplified processing to achieve the prominent
properties of a structural material. The
incorporation of high strength and good ductility
would lead to many special applications of light
weight metals, ideal for component development.

In order to achieve good strength and ductility,
age hardenable Al & Mg alloys are competent
where the strength may be enhanced by nano
precipitation of second phase, where as the
ductility can be retained with the generation of
ultra-fine grains.

The processing steps for this approach include:

1. Solution-treating the Al/Mg alloy to dissolve a
critical amount of second-phase and
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quenching it to produce an oversaturated
solid solution.

Cryo-processing (both upsetting and rolling)
at various set temperatures and strain rates
to  produce ultrafine-grained (UFG) micro-
structures.

Aging the deformed material to produce
highly dispersed nano second- phase for
optimum hardness (strength).

4.

5.

Characterization for Microstructure evolution,
hardness, yield strength at each stage.

Generation of Process Map & Microstructure
Map for microstructure optimization.

Development of component with the use optimum
mechanical properties and their field trial.

Process map of cryo formed Al-2024 at 0.4 true strain
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4D Process Map

Previously only hit and trial method is the only
mean to obtain the best processing condition and
control the microstructure of the particular metal
or alloy. But, as a result of lack in continuity of the
observation of processing parameters, the hitand
trial method may sometimes be unable to reach
the best suitable condition. Thus, it is necessary
to link the processing model to some material's
visual continuum model that depicts the continuity
in deformation parameters. Process map is the
outcome of the continuum model which is based
on FEM simulation that forms a link between
different deformation stages and helps in
optimizing the processing parameters from the
point of view of hot workability and control of
microstructure. It was suggested earlier that
process maps at different strains do not show
much difference and the strain components only
define the frame of the microsystem. The visual
process modeling is also important in showing the
effect of stress and strain that particularly helps in
designing the elevated temperature working
processes, as well as for solving the problems
encountered in every metal working practice

Process maps are generally a 2D visualization,
which shows the efficiency as contours in strain
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rate and temperature space, they do not show the
effect of strain in one visual representation.
Advancements in software like Statistica,
Sigmapro and D-plot, etc., allow the plotting of
efficiency and instability values in 3D space of
temperature, strain rate and strain, and thus
provides a clear visualization and delineation of
the deformability parameters as a function of
these three processing variables. Such 4D
visualizations are generally used in other
scientific fields such as biotechnology,
microbiology and forensic sciences, and is being
used for the first time to study energy dissipation
and instability during metal processing. Since 2D
maps can correspond to one strain value only, a
minimum of five processing maps (for the five
strains) would be needed, but the reader will not
be able to connect optimum deformability ranges
between one map to the next. On the other hand,
in the 4D map, the efficiency and instability values
are shown as a continuum in the entire
deformation space, and can be viewed in a
contiguous fashion.

In view of the above we generated a new hybrid
4D process map that illustrates power dissipation
n and instability with a variation in strain rate,
temperature, and strain.
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Evaluation of Efficiency of Hot Welding of
Sisal Fiber Reinforced PP and HDPE
Composites

The utilization of light weight, low cost natural
fiber provides opportunities for substitutes in
mineral, ceramic and synthetic fibers and fillers
for many applications in automotive and
aerospace sectors. Joining of composite material
is an issue because traditional joining COMPOSITION(in %)
technologies are not directly transferable to
composites. Until recently, joining of plastic did
not receive much attention. Plastic parts most of
them non-structural , could be molded in sufficient
complexity to avoid the need for assembly. The
joining of plastics and plastics composites are
used for many applications. It is being used in
complex structural assemblies where joining
consideration and costs are becoming important.
The emerging structural (load-bearing)
applications of plastics require structural joints
that must withstand static and fatigue loads.
Joining products like automotive bumper is used
in many demanding structural applications. In this
work the joint efficiency of composite lap & butt
joints which was welded after making composite
sheet of Sisal-HDPE and Sisal PP was studied.
The advantage of this new process are ease of
joining, good joining strength, ease of carrying out
mass production and low cost with time efficient.
Natural fibers which contribute to biodegrability
and easy availability were used. HDPE and
Polypropylene were used for carrying out the
study. Mechanical Properties are shown in the
following figures :

EFFICIENCY[in%)

Sisal fibre-HDPE Composite joint efficiency with
respect to (a) Composite plain (b) Lap 21mm
Sisal-PP composite joint efficiency with respect to
(c) composite plain (d) Lap 20mm

g

The joint efficiency of Sisal fiber PP and HDPE
composites showed that lap joints are stronger
than butt joints.

1OMN{in %)
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Wear Resistance Dependence on
Compressive Strength of Rice Husk- PVC
Foam Composites

Foamed polymer composites offer the benefits of
the reduced material usage , weight and cost.
Rice husk is an agricultural waste produced in
bulk quantity during rice milling. Rice husk has
been proved to be efficient agro filler for
developing light weight polymer based
composites. Rice husk filled and unfilled PVC
foams can be candidate materials for light weight
and partly bio degradable applications. In the
present study, tribological characterization of rice
husk filled PVC compound foam has been done.

Composites were made 10 (PRH10), 20 PRH20)
and 30 % (PRH30) of untreated rice husk and
treated rice husk (PTRH10, PTRH20, PTRH30)
with foaming agent.

Abrasive wear measurements were done on
three different grit size SiC abrasive papers,
having average particle size 83 micron to
evaluate the response of composites. The disc
was rotated with a rotational speed of 200 rpmin a
wear track diameter of 6 cm. 10 N load was
applied for 10, 20, 30, 40 and 50 secs which
correspondedto a sliding distance of 6.28, 12.56,
18.84, 25.12 and 31.40 m respectively. The
weight loss was measured after each run after
cleaning the sample using a soft brush. The
specific wear rate (K,) was calculated from the
equation:

K, = AW /pLD

where AW is the weight loss, p is density, L is the
load and D is sliding distance.

The observations indicated that with increasing
abrading distance, the specific wear rate (K))
decreased gradually. Obviously this is attributed
to the multipass condition in which the severity of
the abrasives decreased with repeated passes
causing minimum wear for maximum test
duration.

Wear resistance and compressive strength
dependence is proposed for filled and unfilled
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PVC foam. Wear resistance (W) shows linear
relation with compressive strength (C,) of both
untreated and treated rice husk PVC foam
composites and follows the following relation
W, = a C, + b where a and b are constant. The
values of a and b are 0.874, -40.87 and 0.514, -
20.64 respectively for untreated and treated rice
husk PVC foam composite.

Compressive Strength { MPa)

Compressive Strength | MPaj

Wear resistance (Nm/m’) vs Compressive strength
(MPa) of untreated and treated composites
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Micro graph shows the deep wear grooves generated
as a result of the repeated traversals of abrasive grit in
the abrading direction.

Effect of Alkali treatment on Mechanical
Properties of Sisal Fibre powder Poly Vinyl
Alcohol (PVA) Film Composites

Polymers can be combined with organic natural
fibres to produce total biodegradable composites.
Cellular materials such as natural fibres, wood
fibres and agro wastes, combined with polymers
are known as Biodegradable composites. The
main reason for combining sisal fibers with
Biodegradable polymers is to create a new
material. These composites can be superior to
the neat PVA polymer in terms of material cost.

Composites were made having 0 %, 1% & 3 %
sisal powder. The surface of sisal powder was
modified by using NaOH for improving the
coupling with the polymer. Some results are
shownin the following table :

Films Sample name
Tested at 10mm/min

Tensile |Elongation
strength' % at Max

MPa

PVA 38.7 350.2

PVA+1wt% (untr.sisal Powder) 29.01 208.8

PVA+3wt% (untr.sisal Powder) 23.79 163.3

PVA+1wt% 34.7 204.3
(5%NaOH tr. sisal Powder)
PVA+3wt% 27.21 188.8

(5%NaOH tr. sisal Powder)

Tensile strength values of 0, 1 and 3 wit%
untreated sisal fibore powder filled PVA films are
found to be 38.3, 29.01 and 23.8 MPa
respectively. Percentage elongation values of
these composites are 350.2, 208.2 and 163.3
respectively. This shows that increase of sisal
fibore powder loading decreased the tensile
strength of composite film similar to other filled
polymers. PVA composites were prepared with 70
hrs 5% NaOH treated sisal fibre powder. Tensile
strength values of 1 and 3 wt%, 70 hrs 5% NaOH
treated sisal fibre powder filled PVA films are 34.7
and27.21 MPa.

The following figures shows the microstructures
of 0,1and 3 wt % sisal powder PVA composites.

- Ay Y = .
SkV X600 20pm 2841 36 57 SEI

PVA

5kv X800 20pum 2847 10/AUGHMO

PVA+1% sisal Powder

Skv X600 20um 2850 10fAUGHO

PVA+3% sisal powder
Microstructures of sisal powder PVA composites
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Abrasive wear behaviour of PP/ UHMWPE
blend with and without hygrothermal
treatment

Blending of polymers an important industrial
technique, economical and versatile way in which
new materials can be produced with a wide range
of properties by merely using conventional
processing equipment such as extruders or
internal mixers. It is developed to substitute the
pure polymer systems for a variety of
applications. Find new applications in the areas of
automobile, marine and aerospace industries.
These applications demand lightweight, custom
designed, cost effective materials. Polypropylene
(PP) is an important commodity polymer, finding
increasing use in industry.

Virgin Isotactic polypropylene (Koylene ADL
grade-AS 030NS), of M/s IPCL, Vadodara, India,
density 0.9 gm/cc and MFI 3.0 dgm/min was used
in the study.

Ultra high molecular weight polyethylene

(UHMWPE) a high abrasion resistant engineering

untreated

RESEARCH & DEVELOPMENT REPORT

polymer, having density 0.93 g/cc, MPFI 0.1
dgm/min was used. The average particle size was
75um.

Abrasive wear testing was performed in mulii
pass mode. The wear rate of PP/ UHMWPE
(90/10) was determined and compared with PP.

Hygrothermal treatment of PP/ UHMWPE based
blend was carried out at 60°C temperature and 65
% RH (Relative Humidity) for different times.
PP/UHMWPE (90/10) blend samples were
prepared by using a mechanical extruder.
Hygrothermal treatment was carried out for
different time periods 200, 300, 400, 500 hours.

The worn microstructure clearly demonstrated
that PP/UH (90/10) showed very less wear rate.

Hygrothermal treatment of PP and PP/UHMWPE
blend reduced abrasive wear rate with longer
treatment time. This reduction is more in PP
where as reduction in PP/UHMWPE blend is
comparably less. Wear rate decreases with
increase in sliding distance of hygrothermal
treated blend.

200 Hrs 400 Hrs

Microstructure of PP/UHMWPE blend

Hr TR T HAVEDTT)

Hygrothermal treatment of PP and PP/UHMWPE Blend




High Stress Wear Study of Sisal - Glass
Fibre Hybrid Composites

Excellent mechanical and tribological properties
of synthetic fibres proved them effective material
for reinforcement in polymer resin but the
environmental issues advocate the use of natural
fibores as reinforcing material due to their
biodegradability. The hybridization of natural fibre
with synthetic fibres as reinforcement in
composites may exhibit balanced mechanical
properties. Hence a series of composites of
epoxy resin reinforced with glass fibre (CSM),
sisal paper and their combination were
developed and studied for abrasive wear.

Epoxy resin was mixed with the hardener in a
ratio of 10:8 at room temperature. Glass fibers in
the form of Chopped Stranded Mat (CSM) having
350 GSM was used which has a density of 2.55
g/em’,

Different composites of Sisal-Glass- Epoxy were
prepared by using sisal paper, glass CSM and
epoxy resinin 5 different compositions.

Pin-on-disk wear tester was used for this abrasive
wear study. Test samples were hold in vertical
direction on a counter face having silicon carbide
(SiC) abrasive paper of 400 grit size under
multipass condition. Rectangular samples were
used having10 mm width and 5 mm thickness.
Abrasive wear performance of composites was
evaluated at different loads to determine the
response of composites in different pressure
conditions. The composites were tested on three
loads 10, 12.5 and 15 N. Five abrading distances
were selected 6.28, 12.56, 25.12, 31.4 and 37.68
m for the study.

The incorporation of sisal fibre increased the
wear resistance of composites under high stress
abrasive wear. Composite having only sisal fibre
exhibited lowest wear rate at all applied loads
and composite having only glass fibre shows
opposite behavior.

Effect of Temperature on the Mechanical
Behaviour of Jute Fly-ash filled Polymer
Composites

Natural fibers have many advantages over man-
made fibers in that they are cheap, abundantly
available and renewable, low-density, high
specific properties as well as bio-degradable. In
this research natural fibre composites have been
developed using jute cloth as reinforcement in
thermoset polymer matrix with fly ash studies
have been done to access the mechanical
properties of jute fly ash polymer composites at
20° C temperature to check the composites
properties for possible application under low
temperature. Results indicate that polymer
composite did not effect when exposed in low
temp and have good potential in the future for use
in low temperature region as a substitute for
wood-based material in many applications.

Composites of 5- 6 mm thick sample specimen
were development under compression molding
system. Tensile strength and Flexural strength of
fly ash composites was tested as per ASTM D638
and ASTM 790 respectively. Impact strength of
fly ash composites was performed as per ASTM
D 256.

Tensile strength of fly ash jute polymer composite
was 22.62 MPa (unexposed) and 19.35 MPa
(expose at - 20°C 1 day) and 18.72 MPa (expose
at - 20°C 7 days ) , result showed that there is no
effect of temperature in tensile strength.

Young's Modulus of fly ash jute polymer
composite was 1137.5 MPa (unexposed) and
1131.75 MPa (expose at - 20°C 1 day) and
1036.25 MPa (expose at - 20 °C 7 days) result
showed that there are not very much effected with
low temperature exposure.

Flexural strength of fly ash jute polymer
composite was 18.090 MPa (unexposed) and
17.038 MPa (expose at - 20°C 1 day) and 17.35
MPa (expose at - 20°C 7 days ) , result showed
that there is no effect of temperature in Flexural
strength.
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Impact strength of fly ash jute polymer composite
was 2572.5 J/m® (unexposed) and 2870.0 J/m’
(expose at - 20°C 1 day) and 2750.0 J/m® (expose
at-20°C 7 days), result showed that there was no
effect on Impact strength with temperature.
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Assessment of Comparative
Characterization of Different Industrial
Waste Particles

In the present study attempt were made to
characterise (TGA/DTG, XRD, SEM and FT-IR)
industrial wastes such as red mud, marble waste,
jarosite waste and fly ash and to assess their
potential for recycling and utilizing as raw
materials for developing value added products.
Results from the studies indicated that
considerable quantity of waste produced from
thermal power plants, aluminium industry, marble
and mining industry can be recycled in developing
building materials such as brick, light weight
aggregates, roofing, flooring tiles, cements and in
composites.

The red mud from Bharat Aluminium Co. Ltd.
(BALCO) Korba, Chhattisgarh State, marble
waste  from marble processing industries,
Jodhpur, Rajasthan, Jarosite waste from
Hindustan Zinc limited (HZL), Debari, Rajasthan,
and fly ash from Electro Static Precipitator of
Satpura Thermal Power Station, Sarni were
collected.

The XRD indicates that the mineral phase of
jarosite waste is potassium iron sulphate
hydroxide and iron sulphate hydrate, in fly ash
dominant phases are quartz, mullite, and
hematite. Marble dust shows quartz, kaolinite as
the major phase. The mineral phases of red mud
are hematite, boehmite, goethite, and calcite.
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The FTIR spectrum of red mud shows the peaks
at 1410 and 1450 cm’ represent the existence of
CaCO, and the peaks at 1000 cm™ is for the SiO,.
Functional groups of marble waste were
observed sharp peak around at 3625cm’ region,
which corresponds to OH vibration bond. The
jarosite wastes are shown OH stretching region at
the 3300 cm™. The spectrum of fly ash reveals
that Kaolinite is present as one of the principal
mineral matter at 3590, 3450 cm™ band.

The SEM microstructure, it is evident that jarosite
waste is irregular in shape with multiple humps.
Fly ash is spherical and hollow shaped. The red
mud powders are flake and spherical particles.
The marble waste shows lumpy quartz particles

and platy clay particles along with relatively bright
lime bearing phase.

The thermal degradation of red mud is very sharp
at the temperature of 250, 400, 500 and 650°C.
This indicates the decomposition of hydro
hematite, AI-OH, Fe-OH and calcite. The
decomposition of marble waste is shown an
endothermic peak at 700°C with 22.71% weight
loss due to the CaCO, decomposed in CaO.
Similarly the thermal analysis of jarosite has
shown five mass loss steps at 125, 365, 564, 700
and 790°C with 45% weight loss. Fly ash also
decomposed in different mass steps of 300, 800,
950°C.

XRD of (a) Red mud (b) Marble waste (c) Jarosite waste
and (d) Fly ash

FT-IR of (a) Red mud (b) Marble waste (c) Jarosite
waste and (d) Fly ash
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SEM images of (a) Red mud (b) Marble waste (c) Jarosite waste and (d) Fly ash
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TGA/DTG/DSC of (a) Red mud (b) Marble waste (c) Jarosite waste and (d) Fly ash (d)
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Year Other Publications SCI Journals
2001-02 38 26
2002-03 40 24
2003-04 44 27
2004-05 32 15

2006 40 30

2007 44 37

2008 28 32

2009 50 48

i | i |

2001-02 2002-03 2003-04 2004-05

Other Publications

2006

2007

SCl Journals

2008

44
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Foreign Patents in Force

S.No. Title of the patent

1. A process for the manufacture of
aluminum graphite particulate composites
using unquoted graphite particle for
automobile & engineering application.

2. A process for the manufacture of aluminum
graphite particulate composites using unquoted
graphite particle for automobile & engineering
application.

3. A process for the manufacture of aluminum
graphite particulate composites using unquoted
graphite particle for automobile & engineering
application.

4. A Low temperature process for making alkali free
high surface area, amorphous, silicon precursor
and its application making advanced ceramic
materials such as silicon carbide, mullite.

5. Low temperature process for making radiopac
materials utilizing industrial/agricultural waste
as raw material

Date of Grant

14/03/1990

07/08/1990

19/09/1990

08/03/2007

28/4/2009

Patent Country.
No.

2194799 UK

4946647 USA

610516 AUS

19952337 Germany

7524452 USA
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Indian Patents in Force

S.No. Title of the patent Date of Grant Patent

1. A process for the extraction of potash useful for fertiliser 29.12.2000 184097
application from feildspar

2. An improved process for the preparation of alumina silicon 28.03.2003 188036
carbide composites

3. A process for production and application of glazing material 15.03.2004 190600
produced from foundry slag

4. An improved process for the preparation of beta-silicon 30.11.2004 191807
carbide whiskers useful for making metal/ceramic/glass
matrix composites

5. A process for recovery of zinc by oxidizing roasting of zinc ash 13.01.2006 193952

6. A non toxic composition useful for cleaning/descaling of 20.01.2006 193953
apertures/pipes and process for cleaning/de scaling of
Apertures/pipes

7. A composition of red mud - thermopalstic composites useful 10.02.2006 194596
for environment friendly domestic and industrial application.

8. An improved process for making value added products such 07.04.2006 194600
as ceramic tiles

9. An Improved process for the preparation of metal matrix ¢ 23.06.2006 196946
omposites

10. A process for melts blending of incompatible non-interactive 07.07.2006 195804
polymers in homogeneous mixture

11. A Process for preparation of tiles and slabs from waste slag 12.01.2007 202357

of foundry cupola
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Ongoing Projects

. Grant-in-Aid

S.No. Details of the Project Cost

Rs. Lakhs

1 GAP 0053-BRNS-03 23.620
Wear performance evaluation of Ni-Ti based Shape Memory Alloys
and composite under sliding and cavitation erosion conditions

2 GAP 0057-BRNS-08 23.100
Development of lead free, multicomponent composite materials using
conventional and advance ceramic route for simultaneously and
synergistically shielding of gamma and neutron radiation

3 GAP 0058-TIFAC-08 270.600
Demonstration of the competence to develop automobile
components using Electro Magnetic Forming (EMF) process

4 GAP 0059-MAPCOST 15.440
Ancient technology of Wootz steel making process upgradation,
revival, dissemination and provision of safety net

5 GAP 0060-BRNS-09 15.237
Feasibility studies on development of pulsed electromagnetic welding
technique for refractory materials used in high temperature reactors

6 GAP 0061-MAPCOST-09 6.63
Development of Noise Absorbing Materials (Noise Barriers) from
industrial rubber waster for use in engineering applications

7 GAP 0062-MAPCOST-09 15.6
Utilization of low cost minerals of Madhya Pradesh for the
development of hyperbranched aluminosilica (HAS) and
mesoporus to silica to sequester the effects

8 GAP 006-MOS-09 62.4
Alternate Complimentary route of direct steel making with reference to
Indian raw materials
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. Sponsored

S.No. Details of the Project Cost
Rs. Lakhs
1 SSP 0030-CT-05 6.612

Modifications of PPG/PEF floor Lining

2 SSP 0032-GMDC-06 10.000
Rapid Environmental Impact Assessment for Beneficiation of Plant
modernization and fluorspar mining at Ambadunagar

0102-600¢ 1H0Od3d TVNNNY

3 SSP 0034-BHEL-07 9.900
Alternative environment friendly material as replacement for the asbestos cloth

4 SSP 0035-BHEL-07 9.900
Alternative environment friendly material as replacement for the asbestos putty

5 SSP 0036-BRNS-10 17.528
Testing of grooved tensile specimens of a nuclear reactor material under subzero
temperature to determine failure probabilities in ductile to brittle transition
temperature range

6 SSP 0037-BHEL-10 22.000
Comparison of processing route and the material for producing cost effective
spider key bar profile with improved property

Consultancy

1 CNP 0097-TIFAC-06 15.000
Field demonstration cum training programme for use of fly ash in
agriculture in farmer's field at Sarni Thermal Power Station of MPSEB

2 CNP 0099-GMDC-06 5.000
Rapid Environmental Impact Assessment and environmental
management plan for Lignite Mine at Umarsar, Dist Kutch.

48




CSIR-AMPRI

GENERAL INFORMATION

. CSIR EFYP - NWP

S.No.  Details of the Project CostRs. Lakhs

1 NWP 0028
Development of Advanced Light Weight Metallic Materials 2950.000
for Engineering Applications.
AMPRI-NIIST-NML-NPL

2 NWP 0029 150.000
Non-oxide Ceramic based Advanced Structural materials for
Application in Armours
CGCRI-AMPRI-SERC

3 NWP 0035 182.000
Nanomaterial and Nanodevices for application in Health and
Diseases
CCMB-CEERI-AMPRI-CECRI

4 NWP 0037 15.500
Discovery and Preclinical Studies of New Bioactive Molecules
(Natural and Semi-Synthetic) & Traditional Preparations
IIIM-CIMAP-CDRI-NBRI-IICB-IICT-AMPRI-NCL-NEIST-IHBT

5 NWP 0046 61.770
Sustainable Development and Management of Water
Resources in Different Problematic Terrain
NGRI-AMPRI-NEERI

6 NWP 0051 Nanostructured Advance Materials 257.000
NML-AMPRI-CEERI-CGCRI-CMERI-IMMT-NAL-NCL-NPL

. CSIR EFYP RSWNET RSP
7 RSP 0001 450.000
Sisal- Potential for Rural Development & Green Technology
8 RSP 0002 50.000

Dissemination and Showcasing of Rural Technologies
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. List of Completed Projects

S.

Type of

No.| the project

10

SSP-0022-RSMML-04

SSP-0029-NMRL-05

CNP-0086-BHEL-05

(CNP-0094-RIL-05)

(CNP-0102-UNICEF-06)

(GAP-0031-DST-03)

(GAP-0045-BRNS-05)

(GAP-0049-BRNS-05)

(COR-0005-CSIR-02).

(COR-0008-CSIR-04)

Project Title

Risk assessment and safety audit for
industrial beneficiation plant (phosphate
division) of RSMML, Udipur

Development of cast in — situ copper
based metallic matrix composites for
naval application and Simulation of their
micro structuralv features vis-a-vis
properties through FEM analysis

To advice on suitable FRP material and
to Develop prototype V block for hydro
Generator

Rapid environmental impact and risk
assessment for hydrocarbon terminal
at Abu road, Rajasthan

Rapid assessment of drinking water
quality in the State of Madhya Pradesh

Establishment of permanent GPS station

Development of a noval and energy
efficient process for Making Lead and
rare earth free ceramic shielding material
using industrial waste

Micro meso and macroscopic analysis of
ductile fracture using FEM

Development of Techniques and
methodologies for exploration,
assessment and management of
groundwater in hard rock areas

Industrial Waste Minimization

Sponsoring

Agency

RSMML

NMRL

BHEL

RIL

UNICEF

DST

BRNS

BRNS

CSIR

CSIR

Project
Cost
(Rs. Lakh)

3.00

9.90

06.90

09.00

16.06

10.35

11.855

35.28

103.68

101.00
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Sl

No.

11

12

13

14

15

16

17

18

19

20

GENERAL INFORMATION

Type of
the project

(COR-0009-CSIR-04)

(COR-0012-CSIR-04)

(COR-0021-CSIR-04)

(COR-0022-CSIR-04)

(CMM-0011-CSIR-03)

(CMM-0019-CSIR-02)

(CMM-0020-CSIR-04)

(CMM-0022-CSIR-03)

(CMM-0023-CSIR-03)

(SMM-0005-CSIR-04)

Project Title

Quality Enhancement of Coal for its
effective Utilization

Design Analysis and Health Assessment

of Special Structures including bridges

Developing Capabilities in Advanced
Manufacturing Technologies

Technology for Engineering Critical
Assessment

Developing Capabilities and Facilities
for MEMS and Sensors

Developing New Building Construction
Materials and Technologies

Mathematical Modeling and Computer
Simulation

Custom Tailored Special Materials

Capacity Building for Coastal Mineral
Mining

Fugitive Emission Monitoring and
Development of Emission Factors for
Petroleum Storage

Sponsoring
Agency

CSIR

CSIR

CSIR

CSIR

CSIR

CSIR

CSIR

CSIR

CSIR

CSIR

Project
Cost
(Rs. Lakh)

97.00

50.00

13.8

134.50

173.83

140.60

216.00

82.27

37.90

56.00
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. Research Publications - 2009

Anshul A, Amritphale S S, Chandra N,
Ramakrishnan N, Shrivastav A, Verma U S P

Chemically formulated ceramic gamma ray
irradiation shielding materials utilising red mud
Advances in Applied Ceramics,

108, 7, 429-437, 2009

Asokan P, Osmani M, Price AD F

Assessing the recycling potential of glass fibre
reinforced plastic waste in concrete and cement
composites

Journal of Cleaner Production, 17, 2009,
821-829

Ansarifar A, Wang L, Osmani M,
Asokan P

Assessing the Effect of thermoset polyester
resin waste powder on the processing and
mechanical properties of natural rubber
Journal of Rubber Research,

12,1,2009, 12-26

Chand N, Das Jhod B, Kumar V

Development, Mechanical, Thermal and
Electrical Properties of Linseed Husk Powder
Filled PVC Composites

Journal of Biobased Materials and Bioenergy, 3,
2,165-171, 2009

Chand Navin and Nigrawal A

Development, dielectric and thermal studies on
HAF carbon filled polyester gradient
Composites

Journal of Composite Materials,

43, 24, 2009, 2859-2869

Chand Navin, S K Bajpai and Grace Mary

Coper (Il) and copper nanoparticles-loaded
chemically modified cotton cellulose fibres with
fair antibacterial properties

Journal of Applied Polymer Science,

113, 2009, 757-766

Chand Navin, S A R Hashmi, U K Dwivedi

Concentration Profile of Glass Fiber Bundles in
Epoxy- Based Gradient Composites During
Centrifugation

Journal of Applied Polymer Science,

113, 2009, 3840-3846

Chand Navin, Das Jhod B

Mechanical, electrical and Thermal Properties of
Maleic Anhydride Modified Rice Husk Filled
PVC Composites

Bio Resources

3 (4), 2009, 1228-1242

Chandra Navin, Meenakshi Sharma,
Deepesh Kumar Singh and S S Amritphale

Synthesis of nano-TiC power using titanium
gel precursor and carbon particles
Materials Letters, 63, 12, 2009, 1051-1053

Dwivedi U K, Navin Chand

Influence of Fibre Orientation on Friction and
Sliding Wear Behaviour of Jute Fibre
Reinforced Polyester Composite

Appl. Compos Mater., 16, 2009, 93—100
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Dwivedi U K, Navin Chand

Influence of MAg PP on abrasive wear
behaviour of Chopped sisal fibre reinforced PP
Composites

Journal of Materials Processing Technology
209, 2009, 5371

GENERAL INFORMATION

Dwivedi U K, Ajoy Ghosh, Navin Chand

Role of PVA Modification in Improving the
sliding wear behaviour of Bamboo
Bio Resources, 4, 2, 2009, 522-528

Grace M, Chand N, Bajpai, S K

Copper Alginate-Cotton Cellulose (CACC)
Fibers with Excellent Antibacterial Properties
Journal of Engineered Fibers and Fabrics

4, 3, 2009, 24-35

Gupta Nitish, S S Amritphale, Navin
Chandra

Removal of lead from aqueous solution by
hybrid precursor prepared by rice hull
Journal of Hazardous Materials

163, 2-3, 30, 2009, 1194-1198

Gupta Neelmani, Murari Prasad, N Singhal,
Vineet Kumar

Modelling the adsorption kinetics of divalent
metal ions onto pyrophyllite using the integral
method Ind. Eng. Chem. Res., 48, 4, 2009,
2125-2128

Hashmi S A R and Dwivedi, U K

SiC Dispersed Polysulphide Epoxy Resin Based
Functionally Graded Material
Polymer Composites, 30, 2, 2009, 162-168

Hashmi S A R, Dwivedi U K, Chand N

Concentration Profile of Glass Fiber Bundles in
Epoxy-Based Gradient Composites During
Centrifugation Journal of Applied Polymer
Science 113, 6, 2009, 3840-3846

Majumder A K

A Device for Measuring Thin Fluid Flow Depth
Over an Inclined Open Rectangular Channel
Journal of Fluids Engineering-Transactions of
The ASME, 131, 10, 2009

Majumder A K, Shah H, Choubey S, Barnwal
J P, Kundu A K, Dhillon P S

Applicability of a Dense-Medium Cyclone and
Vorsyl Separator for Upgrading Non-Coking
Coal Fines for Use as a Blast Furnace Injection
Fuel,

International Journal of Coal Preparation and
Utilization, 29, 1, 2009, 23-33

Mondal D P, Das S, Jha Nidhi

Dry Sliding wear behavior of Aluminium
syntactic foam

Materials & Design

30, 7, 2009, 2563-2568
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Mondal D P, Goel M D, Das S

Compressive deformation and energy
absorption characteristics of closed cell
aluminum-fly ash particle composite foam
Materials Science and Engineering: A,
507, 1-2, 2009, 102-109

Mondal D P, Das S, Badkul A, Jha N

Modelling of Evaporative Cooling of Porous
Medium Filled with Evaporative Liquid
CMC-Computers Materials & Continua

13, 2, 2009, 115-134

Mondal D P, S Das, N Ramakrishnan, K Uday
Bhaskar

Cenosphere filled aluminum syntactic foam
made through stir-casting technique
Composites Part A: Applied Science and
Manufacturing, 40, 3, 2009, 279-288

Mishra D, Khan MA, Mudgal M, Padmakaran
P, Chakradhar B

Performance evaluation of an effluent treatment
plant for a pulp & paper mill

Indian Journal of Chemical Technology

16, 1, 2009, 79-83

Mondal D P, Goel M D, Das S

Effect of strain rate and relative density on
compressive deformation behaviour of closed
cell aluminum-fly ash composite foam
Materials & Design, 30, 4, 2009, 1268-1274

Panthi S K, Ramakrishnan N, Ahmed M,
Singh S S, Goel MD

Finite Element Analysis of sheet metal bending
process to redict the spring back
Materials & Design 31, (2), 2009, 657-662

Padmakaran P, Chakradhar B

Assessment of ground water quality of
Bhavnagar Region, Gujarat

Journal of Scientific & Industrial Research
68, 11, 2009, 964-966

Prasad B K and Modi O P

Slurry Wear Characteristics of Zinc-Based
Alloys: Effects of Sand Content of Slurry, Silicon
Addition to Alloy System and Traversal Distance
Transactions of Nonferrous Society of China 19,
2009, 277-286

Prasad B K

Influence of Suspended Talc Particles in Oil and
Nature of Material Microconstituents on Sliding
Wear Characteristics of Cast Iron and Zinc-
Based Alloy, Canadian Metallurgical Quarterly,
48, 2009, 455-464

Pathak K K, Rajeev Arya, Neeraj Jain, Alok
Chaube

Preform map for mild steel upsetting and its
experimental verification

J. Brazilian Society Mechanical Engg.,

31, 3, 2009
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Prasad B K

Sliding Wear Behaviour of a Cast Iron as
Affected by Test Environment and Applied Load
Industrial Lubrication and Tribology,

61, 2009, 161-172

GENERAL INFORMATION

Pathak K K, Lomash S, Jha A K,
Ramakrishnan N

Process and Die Profile Design for Tube
Extrusion of g Iron

Structural & Multidisciplinary Optimization, 40,
1, 2009, 491-496

Pathak KK, Lomash S, Neeraj Jain, Jha A K

Tube extrusion design for some selected inner
profiles
Int. J. Physical Sc. 4, 2, 2009, 69-75

Ruhi G, Modi O P, Singh I B

Pitting of AISI 304 SS coated with nano
structured sol-gel alumina coating in chloride
containing acidic environment

Corrosion Science, 51, 2009, 3057-3063

Ruhi G , Modi O P, Singh I B

Corrosion behaviour of nano structured sol-gel
alumina coated 9Cr-1Mo ferritic steel in chloride
bearing environment

Surf. Coat. Tech., 204, 2009, 359-365

Ruhi G, Modi O P, Singh | B

Effect of sintering atmosphere on the corrosion
and wear resistance of sol-gel alumina coated
mild steel surface

Corrosion, 65, 2009, 758-764

Ruhi G, Modi O P, Jha A K, Singh | B

Characterization of corrosion resistance
properties of sol gel alumina coating in mine
water environment

Indian J. Chem. Tech. 16, 2009, 216-220

Rathod S, Modi O P, Prasad B K, A
Chrysanthou, D Vallauri, V P Deshmukh
A K Shah

Cast In-Situ Cu-TiC Composites: Synthesis by
SHS Route and Characterization

Materials Science and Engineering A,

502A, 2009, 91-98

Rao R N, Das S, Mondal D P, Dixit G

Dry sliding wear behaviour of cast high strength
aluminium alloy (Al-Zn—-Mg)

and hard particle composites

Wear 267,

9-10, 2009, 1688-1695

Saxena S, Ramakrishnan N

An improved method for numerical
determination of SZW using FEM
Nuclear Engineering and Design
239, 7, 2009, 1207-1211
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Sikand Rajiv, Arun M Kumar, Anil K
Sachdev, Alan A Luo, Vipin Jain and Anil K
Gupta

AMB3O0 porthole die extrusions—A comparison
with circular seamless extruded tubes
Journal of Materials Processing Technology,
209, 18-19, 2009, 6010-6020

Saxena S, Ramakrishnan N, Chouhan J S

Assessing fracture behaviour of circumferentially

TWC elbows subjected to closing and opening
moment

Nuclear Engineering and Design

239, 1, 2009, 9-15

Saxena S, Ramakrishnan N, Chouhan J S

Fatigue life prediction analysis of surface
cracked straight pipes

Transactions of The Indian Institute Of Metals
62, 3, 2009, 191-195

Singh | B, Mandal D P, Singh M, Das S

Influence of SiC particles addition on the
corrosion behavior of 2014 Al-Cu alloy in 3.5%
NaCl solution

Corrosion Science, 51, 2, 2009, 234-241

Saxena S, Ramakrishnan N, Dutta B K

Determination of stretch zone width using FEM
Engineering Fracture Mechanics
76, 7, 2009, 911-920

Xu HY, Prasad M, He XL, Shan LW, Qi SY

Discoloration of Rhodamine B dyeing
wastewater by schorl-catalyzed Fenton-like
reaction

Science in China Series E-Technological
Sciences, 52, 10, 2009, 3054-3060

Temel H A, Bozkurt V, Majumder A K

Selective Oil Agglomeration of Lignite
Energy & Fuels, 23, 1, 2009, 779-784

Xu HY, Prasad M, Liu Y

Schorl: A novel catalyst in mineral-catalyzed
Fenton-like system for dyeing wastewater
discoloration

Journal of Hazardous Materials

165, 2009, 1186-1192
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GENERAL INFORMATION

Visits Abroad 2009-10

10

11

12

Dr. Anil K. Gupta

Director

Dr. Navin Chandra

Scientist G

Dr. S. Das
Scientist F

Dr. J.P. Barnwal

Scientist F

Dr. Mohini Saxena

Scientist F

Dr. S.S. Amritphale

Scientist F

Dr. R.K. Morchhale

Scientist F

Dr. Murari Prasad
Scientist E-Il

Dr. S.K. Sanghi
Scientist E-II

Dr. I. B. Singh
Scientist E-II

Dr. D.P. Mondal
Scientist E-Il

Mr. S.S. Waghmare

Scientist C

Germany

USA

Switzerland

Russia

Russia

Germany

Singapore

Greece

Sweden

Canada

Italy

Singapore

01.09.2009
04.09.2009

14.03.2010
19.03.2010

25.06.2009
07.07.2009

13.05.2009
15.05.2009

21.11.2009
01.12.2009

15.09.2009
14.11.2009

01.06.2009
07.06.2009

20.05.2009
24.05.2009

25.05.2009
29.05.2009

31.05.2009
05.06.2009

20.06.2009
24.06.2009

01.06.2009
07.06.2009

Collaboration with GKSS
Research Center

International Conference

Training Program

International Organizing
Committee of World Mining
Congress

DST Delegation

DAAD Fellowship

Training Program at
Proceq

4th International
Symposium on Environment

Inspection and Training visit

8th Pacific Conference on
Ceramic and Glass
Technology

International Conference on
Advanced Computational
and Experimental
Engineering (ACE-X-2009)

Training Program at Proceq
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Awards & Recognitions 2009-10

S.No., Name of Scientist Details of Award/Recognition
1 Dr. AnilK. Gupta Board of Directors, M/s. Shivam Autotech Ltd. A group of Hero
Director Honda, Gurgaon and Haridwar
Chairman —Technical Advisory Committee, Department of Drinking
Water Supply, Ministry of Rural Development, Govt. of India
Member - Program Advisory Committee (PAC) on Fly ash, Dept. of
Science & Technology, New Delhi
Member - Selection Committee of Young Engineer & Innovative
Students Award of Indian National Academy of Engineering (INAE)
Cluster Director — Engineering Science Cluster of CSIR
Chairman — Indian Institute of Metals (1IM), Bhopal Chapter
Management Council Member for National Environment
Engineering Research Institute (NEERI) and Central Mechanical
Engineering Research Institute (CMERI)
Member - National Expert Committee on Flow Forming, Dept. of
Space, Govt. of India, Trivandrum
2 Dr. R.K. Morchalle, Surendranath Mukherjee Memorial Prize for the paper published in
Mr.M.D. Goeland Civil Engineering Journal of Institution of Engineers (1)
Dr. A.H.Yegneswaran
3 Dr.S.A.R. Hashmi Certificate of Merit— CSIR Leadership Development Program
Mr. Akram Khan
Mr. S. Murali
Dr. M.J.Nandan
4 Ms. Meenakshi Young Scientist Award in the area of Chemical Sciences

Sharma, SRF

M.P. Council of Science & Technology
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l Technology Day Celebrations 2009

Technology Day was celebrated on May 11, 2009
at CSIR-Advanced Materials and Processes
Research Institute (AMPRI), Bhopal to
commemorate the momentous accomplishments
of Science and Technology. At the outset, Dr.
A.H.Yegneswaran, Scientist G, AMPRI
welcomed the guests and introduced the event.

Dr. Anil K. Gupta, Director, AMPRI, Bhopal in his
address underlined the importance of the event
and highlighted the technologies developed by
AMPRI. He said that the Institute-Industry
interaction is to materialize on a large scale and
the R&D laboratories should engage in
development of technologies/ products which are
cost-effective, reliable, reproducible and are
directly relevant to Indian industries. With these
parameters, R&D laboratories could be made
innovative and many more success stories of
technology transfers are possible.

Technology Day Celebrations 2009

The Chief Guest of the programme Prof. Vinod
Kumar Singh, Director, Indian Institute of Science
Education and Research (IISER), Bhopal
delivered a lecture on “Bio-inspired Systems”. In
his lecture, he brought out nature's peculiar traits
and bio-mimetic technologies. He further said that
materials science is very important for our country
and AMPRI and IISER can have strong
collaborations. Mr. P.D. EKbote, Scientist G,

MEMORABLE OCCASIONS

AMPRI introduced the Chief Guest. The Guest of
Honor, Dr. S.D. Kulkarni, Acting Director, CIAE,
Bhopal in his presentation on “Agricultural
Engineering Technologies and their role in Indian
Agriculture” highlighted agri-business, rural
based agro-processing and other technologies.
He also underlined the ongoing collaborative work
between AMPRI and CIAE. Dr. Navin Chand
Scientist G proposed the vote of thanks. An
exhibition on the R&D achievement of AMPRI was
ondisplay during the occasion.

-

Dr. Anil K. Gupta, Director, CSIR-AMPRI Presenting a
Memento to the Chief Guest Prof. Vinod Kumar Singh

l CSIR Foundation Day Celebrations - 2009

The 67" CSIR Foundation Day was celebrated on
September 26, 2009 at AMPRI, Bhopal. Prof. S.
K. Joshi, Former DG, CSIR was the Chief Guest of
the occasion and delivered the foundation day
lecture. He said that the present day expectations
are very high and AMPRI must carve outa niche in
Advanced Materials Science which should have a
clear visibility in the society. He further
emphasized that the laboratory should develop
world class technologies and strengthen its basic
research capabilities. Dr. Anil K. Gupta, Director,
AMPRI delivered the welcome address. He
recalled the contributions of Pandit Jawaharlal
Nehru and Dr. S.S. Bhatnagar for establishing the
CSIR and its contributions to various sectors of
scientific and industrial research in our country.
He emphasized that the Ilaboratory should
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reposition and reorient according to its name
change and focus on societal, industrial and
strategic sectors.

CSIR Foundation Day Celebration 2009

On this occasion the staff members who were
superannuated and had completed 25 years of
service in CSIR were felicitated. Studentship
awards were given to the children of AMPRI staff
who have excelled in Board Examinations in the
Science subjects.

Chief Guest Prof. S.K. Joshi distributing
Studentship awards

CSIR-AMPRI Bhopal organized the Second
Technical Poster Presentation by Young
Researchers on September 18, 2009. The
presentation was exclusively for Project
Assistants/Research Fellows/Interns of AMPRI
Bhopal and 38 poster papers were presented by
young researchers. The Poster presentation was
inaugurated by Dr. P. K. Verma, Director General,
MAPCOST and Dr. Anil K. Gupta, Director

AMPRI. On this occasion Dr. H.P. Garg, Ex. DG,
MAPCOST and Dr. K. Basu Retd. Scientist G,
AMPRI Bhopal were present. Awards for the best
poster presentations were distributed during the
CSIR Foundation Day on September 26, 2009.

An exhibition on “R&D Achievements” of AMPRI
was organized on September 23, 2009. The
exhibition is annually organized as a part of CSIR
Foundation Day Celebrations and is opento all.

Dr. G. Sundararajan, Director, International
Advanced Research Centre (ARCI), Hyderabad
and Chairman, Research Council, AMPRI,
Bhopal inaugurated the exhibition. Dr. Anil K.
Gupta, Director, AMPRI and other scientists were
present on the occasion. Students from local
schools, colleges and visitors saw the exhibits
and displays and evinced keen interest in
research projects on light weight aluminium foam,
x-ray shielding materials, sisal fiber technologies
and alternate building materials.

Dr. G. Sundararajan, Chairman, RC inaugurating the
CSIR foundtation Day Exhibition

0102-600¢ 1H40Od3d TVNNNY

62




CSIR-AMPRI

l National Science Day

National Science Day was celebrated on
February 26, 2010 at AMPRI. This day is
celebrated every year to commemorate the
discovery of 'Raman Effect' by eminent scientist,
Sir C.V.Raman. Dr. Anil K. Gupta, Director, CSIR-
AMPRI while speaking on this occasion
highlighted the importance of this celebration and
informed that this celebration is very important as
it reminds us of the importance of science in the
societal transformation. He exhorted the scientific
community to remain dedicated towards the
cause of scientific and technological growth of the
country. Dr. Navin Chandra, Scientist G,
introduced the guests.

In his address on the occasion the Guest of Honor
Mr. Sanjay Shukla, IAS, Chairman and Managing
Director, MP Madhya Kshetra Vidyut Vitaran
Company Pvt. Lid. , Bhopal said that the scientific
community should keep in mind to work for the
society and they should collaborate to solve the
day- to- day problems of the society.

On this occasion, a National Science Day
Lecture was delivered by invited guest Dr.
Krishan Lal, FNA, INSA Senior Scientist and
Former Director, National Physical Laboratory,
New Delhi on "X-Ray Differaction: A Powerful
Tool for Materials Characterization ”. In his
lecture, he underlined the basics, applications
and dynamical theory of X-Ray diffraction.

National S
Celeh:

P zl
Dr. Krishan Lal, Chief Guest delivering the National
Science Day lecture

MEMORABLE OCCASIONS

The Biennial Report of the Institute for the period
2007-09 was released by Mr. Sanjay Shukla. Dr.
C.B.Raju, Scientist G proposed the vote of
thanks.

Mr. Sanjay Shukla, Guest of Honor and Dr. Anil K. Gupta
releasing the Biennial Report of CSIR-AMPRI, Bhopal

l 35" Research Council Meeting

The 35" Research Council Meeting of AMPRI was
held on September 23, 2009. The meeting was
also attended by all Senior Scientists, Projects
Leaders of the institute. Dr. Anil K. Gupta,
Director, AMPRI has made a comprehensive
presentation of AMPRI vision, strategy, action
plan and road map. Presentations were also
made by the project leaders of the ongoing
projects about the progress and future course of
action. After the meeting, an interactive session
was held where the Chairman and members
interacted with Scientists and Technical Officers
ofthe laboratory.

35" Research Council Meeting
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l Inauguration of New Entrance Gate

CSIR-AMPRI, Bhopal has recently completed the
construction of its new main entrance gate with its
new name “CSIR-AMPRI” after the name change
of the laboratory. The new entrance gate was
inaugurated by Dr. G. Sundararajan, Director,
International Advanced Research Centre (ARCI),
Hyderabad and Chairman Research Council,
AMPRI, Bhopal on September 22, 2009. Dr. Anil
K. Gupta, Director, AMPRI; RC Members and
staff of AMPRI were present during the
inauguration.

Dr. G. Sundararajan, Chairman, RC, inaugurating
the New Entrance Gate of AMPRI

l 36" Research Council Meeting

The 36" Research Council Meeting of AMPRI was
held on March 19, 2009. The meeting was
attended by all Senior Scientists, Projects
Leaders of AMPRI. Dr. Anil K. Gupta, Director,
AMPRI has made a comprehensive presentation
of AMPRI's R&D activities and way forward.
Presentations were also made by the project
leaders of the ongoing projects about the
progress and future course of action. The
Chairman and Members of the Research Council
discussed the progress made by the institute
under various R&D areas.

36" Research Council Meeting

Inauguration of Lightweight Materials
Processing Laboratory

CSIR-AMPRI, Bhopal recently completed the
construction of “Lightweight Materials Processing
Laboratory” that houses equipment procured
under CSIR Eleventh Five Year Plan network
project. Pressure Die Casting Machine, Ultra
Sonic Vibrator, Furnace for Semi Solid
Processing, Protective Atmospheric Drop down
Heat Treatment Furnace are some of the facilities
in the new laboratory. Dr. G. Sundararajan,
Director, International Advanced Research
Centre (ARCI), Hyderabad and Chairman
Research Council, AMPRI, Bhopal inaugurated
the laboratory on March 19, 2010.
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MEMORABLE OCCASIONS

RC Members visiting the Lightweight Materials
Processing Laboratory

Review Meeting of RSP Projects

. May 15, 2009

CSIR-RSWNET projects were identified and
initiated under Xl Five Year Plan aiming at the
upliftment of these target groups through
introduction of S&T in the contemporary and
traditional practices relating to their day-to-day
lives. Presently CSIR is working on 37 such rural
supported projects in its 18 laboratories catering
to vast areas like Agriculture, Drinking Water,
Leather, Building Materials, Natural Fibers,
Ceramics and Medicinal & Aromatic Plants.

The two-day Monitoring Committee Meeting of
RSWNET projects was organized at AMPRI
during May 15-16, 2009. During the inaugural
session, Dr. Anil K. Gupta, Director, AMPRI said
that these projects and technologies are meant for
the upliftfment of the rural people. These
technologies should be economic and
comparable to existing technologies. As per the
agenda “CSIR-800” conceived by DG, CSIR, 800
million people are expected to be benefitted by
CSIRtechnologies.

In his opening remarks, Dr. P.S. Ahuja, Director,
IHBT, Palampur and Chairman, RSWNET
Monitoring Committee said that rural technologies
are a two dimensional situation, one is from
product end and other is from resources end and a
good balance between both the ends is essential.
Under the RSWNET activity, AMPRI has taken up
a mission mode program on Sisal Fiber
Technologies for creating Sustainable
Employmentin rural areas. In addition to this, the
institute is largely disseminating CSIR Rural
Technologies.

2 Review Meeting of CSIR RSWNET Projects
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NEW EQUIPMENT FACILITIES

Processing Facilities

Horizontal Cold Chamber Pressure Die Casting Facility

Locking Force

Material Injection Speed
Shot Capacity for Aluminum
Casting Area

Die Heating

Shot Sleeve Diameter

Plunger Tip Diameter

Die Coat Spray

Temperature 1200°C

Operation Top feeding and
bottom quenching
facility

Atmosphere Air/Inert

Materials Heat treatment of Al,

Mg, Zn alloys and
composites, and steels

400 T

300-500 cm/sec
2.7 Kg

400 cm’
200-400°C

40 mm,50 mm,
60 mm, 65 mm
40 mm,50 mm,
60 mm and 65mm
Automatic
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Capacity

Maximum Temperature
Melting Practice
Controlled Atmosphere

Hydraulic Tilting Facility

Roll Dimensions

Roll Speed

Maximum Roll Gap
Minimum Thickness
Maximum Billet Width

Maximum Roll Temperature 400°C

Separating Force
Power
Material to be Rolled

Magnesium Melting Facility

30Kg

1000°C
Fluxless

Gas mixing and
purging facility
160°

Hot and Cold Rolling Mill

165 mm & x
250 mm

7.6 m/min
60 mm

1.5 mm

150 mm

75,000 Kg
18.65 KW
Al, Mg, Zn
alloys and
composites

68
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NEW EQUIPMENT FACILITIES

Characterization Facilities

Universal Testing Machine

Load 100 KN

Actuator Stroke 75 mm with built in LVDT

Test Space Height : 1279mm
Width : 664 mm

Testing Speed 1220 mm /s

Furnace RT-600 °C

Grips Hydraulic wedge grip
(Width: 50mm,

Thickness: 15.7 mm)
Round Specimen: 6-16 mm dia
Tests Tensile, Compression,
Flexural, Low Cycle &
High Cycle Fatigue, Fracture
Mechanics
Control Computer controlled using
Bluehill Software
Materials for analysis Metals, Alloys, Composites,
Ceramics, Polymers

Thermal Conductivity Meter

Temperature Range RT-600°C
Thermal Diffusivity Range ~ 0.001-10 cm?*/s
Thermal Conductivity Range 0.1- 500 W /m.k
Light Source Xenon flash lamp
Furnace RT-700 °C
Heating Rate 5-20 °C/min
Atmosphere Vacuum and inert
atmosphere
Materials for analysis Metals, Alloys,
Composites,
Ceramics
Polymers
Control Computer
controlled using
Xenon flash
software
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Characterization Facilities

Contact Angle Measuring System

e Temperature upto 1200°C
e Vacuum (10-2 millibar) and inner gas control

e (Contact angle and surface tension
measurement as a function of temperature

e Sesile drop technique with video capturing
facility

Pin-on-disc Sliding Wear Testing Machine

e Application Sliding wear tests in dry
and lubricated conditions

e Applied Load Upto 200 N
e Speed 0.3-10 m/s
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NEW EQUIPMENT FACILITIES

CSIR-AMPRI

Characterization Facilities

Nano Imprint Lithography

e Application Fabrication of patterns on nano
meter scale using polymers
e Operating Replicating substrate with

e TemperatureLimit nanometerdimension

Fibre, Fabric and Composites Testing Machine (5 KN)
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ANNEXURE

Assessment Promotions

© N o o B~ 0 Db =

©

10.
11.
12.
13.

Dr.S. Das
Dr.AK.Jha

Dr. (Ms.) R. Dasgupta
Dr. R.K. Morchhale
Mr. R.S. Ahirwar

Mr. A.K. Singh

Mr. S. Murali

Mr. Sanjeev Saxena
Mr.N. Saha
Mr.T.S.V.C.Rao
Mr. Ajay Kulshreshth
Mr.M.K. Ban

Mrs. S. Pal

Transfers

Mr. A.P. Rao, FAO transferred to CCMB, Hyderabad on 23.06.2009
Mr. Surendra Kumar, SO(G) transferred to CSIR HQ on 31.07.2009.

Staff News

ScientistFto G
ScientistFto G
ScientistEll toF
ScientistElltoF
ScientistEIto E
ScientistElto E Il
Scientist CtoE |
Scientist Cto E|
TO CtoEl

TO BtoC

TO BtoC

TO BtoC
Technician

Gr.IV(5)to Gr.IV(6)
Gr.IV(5)to Gr.IV(6)
Gr.IV(4)to Gr.IV(5)
Gr.IV(4)to Gr.IV(5)
Gr.IV(3)to Gr.IV(4)
Gr.IV(3)to Gr.IV(4)
Gr.IV(2) to Gr.IV(3)
Gr.IV(2) to Gr.IV(3)
Gr.llI(5) to Gr.111(6)
Gr.ll1(4) to l1I(5)
Gr.lll(4) to Gr.1I(5)
Gr.lll(4) to Gr.11I(5)
Gr.ll(2) to Gr.11(3)

Mrs. N. Padma, COFA transferred on promotion to AMPRI from [ICT, Hyderabad on 12.08.2009.

New Joining

Mr. Deepak Kumar Kashyap joined as JTA, Gr. Il (1) on 22.2.2010
Mr. Muhamed Shafeeq M. joined as JTA, Gr. Il (1) on 08.3.2010

Mr. Balwant Barkhaniya joined as JTA, Gr. lll (1) on 08.3.2010
Mr. Anup Kumar Khare joined as JTA, Gr. lll (1) on 12.03.2010

Sad Demise

Mr. P.N. Patil, Tech Gr. Il (3) expired on 07.12.2009
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Staff During the year Ending 31, March 2010

Group IV

Dr. Anil K. Gupta

Dr. Navin Chandra

Dr. A.H. Yegneswaran
Dr. Navin Chand

Dr. C.B. Raju

Mr. P.D. Ekbote

Dr. AK. Jha

Dr. S.P. Narayan

Mr. R.S. Solanki

Dr. S. Das

Dr. O.P. Modi

Dr. J.P. Barnwal

Dr (Ms) Mohini Saxena
Dr. B.K. Prasad

Dr. M.S. Yadav

Dr. S.S. Amritphale
Dr. Alok K. Gupta

Dr. (Ms.) Rupa Dasgupta
Dr. S.A.R. Hashmi

Dr. R.K. Morchhale
Dr. (Ms.) Swati Lahiri
Mr. K.K. Kaul

Dr. Murari Prasad

Dr. R K Rawlley

Director

Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.

G

m MM M M M M M m m M m m m m @ O O @
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Dr.
Dr.
Dr.
Dr.
Dr.

Mr
Mr

Mr

Dr.
Dr.
Dr.

Mr
Mr

Dr.

Mr
Mr
Mr

Dr.

Mr
Mr
Mr
Mr
Mr

ANNEXURE

S.K. Sanghi

I. B. Singh

P. Asokan

D.P. Mondal

A.K. Majumdar
. A.K. Singh
. S.P. Pathak
. S. Shrimanth
. R.S. Ahirwar

J.P. Shukla

K. K. Pathak
Raghuvanshi Ram
. Mohd Akram Khan
. Manish Mudgal
(Ms) Deepti Mishra
. H.N. Bhargaw
. Sanjeev Saxena
. S. Murali

M.J. Nandan
. S.S. Waghmare
. Sanjay K. Panthi
. Meraj Ahmed
. M. Das Goel

. Gaurav K. Gupta

Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.
Sc.

E-llI
E-lI
E-ll
E-ll
E-lI
E-lI
E-I

E-l

E-lI

E-l
E-l
E-l

E-l
E-l
E-l
E-l

T W W W O
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Group il

Mr.N. Saha

Dr.(Ms.) Anita Bhushan
Mr. R.K. Chauhan

Mr. P.Banerjee

Mr. M. Chandra

Mr. Ajay Naik

Dr. J.P. Pandey

Mr. H.N.Rao

Dr. E. Peters

Dr. V.Sorna Gowri
Mr.T.S.V.C. Rao

Mr. A. Kulshreshta

Mr. R. K. Soni

Mr. M.K. Jain

Mr. M.K. Ban

Mr. A. A. Bakhsh
Dr.(Mrs). P. Padmakaran
Mr. K.K. Rao

Ms. S. Gamad

Mr. O.Chaurasia

Mr. D.K. Kashyap

Mr. Mhod. Shafeeq M
Mr. Balwant Barkhaniya

Mr. Anup Khare

TOE-I
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOC
TOB
TOB
TOB
TOB
TOB
TOB
STA

JTA
JTA
JTA
JTA
JTA
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CSIR-AMPRI

Group Il

Mr. A.H.Khan
Mr. U.M. Lakra
Mr. R.K. Kosthi
Mr. R.K. Gurjar
Mr. A.Yadav
Mr. Md. Rafique
Mr. M. L. Gurjar
Mr. A.Ullah

Mr. P.N. Patil
Mr. B. Patil

Mr. D. K. Singh
Mr. R.C. Malvi
Mr. G.S. Yadav
Mr. A.Saxena
Mr. A.K. Asati
Mr. S.K. Suryavanshi
Mrs. S.Pal

Mr. R. Kishore

Groupll

Mr. R.D. Kushwaha
Mr.B.L. Pradhan
Mr.L.N. Mehra
Mr.L.N. Sahu

Mr. S.K. Batham
Mr. S.K. Raikwar
Mr.N.S. Jadav

Mr. Indraj Yadav
Mr . Devilal Rathore
Mr . Anil Gond

Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician

Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
Technician
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Administration

Mr. S.K. Gupta
Mrs. N. Padma
Mr. P. K. Shrivastava
Mr. S. Majumdar
Mr. D.P. Singh
Mr. P.K. Sinha
Mr. G. Chand

Mr. A.K. Jain
Mrs. S. Soman
Mrs. M. Surendran
Mr . B. Divakar

Dr. (Mrs) M. Dubey
Mr. N.Vishwanathan
Mrs. S. Vijayan

Mr. D.M. Chilbule
Mr. P.K. Satyanesan
Mr. J. Kujur

Mr. S.Vinodia
Mrs. A. Vinodia

Mr. N.K. Pethari
Ms. A. Daniel

Mr. H. Singh

Mr. V. Shrivastava
Mr. S.Bhawsar
Mr. G. K. Dhakad
Mr. V. Nathiley
Mrs. T. Rangari

Mr. K.P. Tripathi
Mr. R.N. Pradhan
Mr. B. Gurung

Mr. D. Prasad

Mr. Dayaram

Mr. R.C.Pillai
Mrs. A. Golait

Controller of Administration (COA)
Controller of Finance & Accounts (COFA)
Protocol Officer

SO (General)

SO (S&P)

SO (F&A)

SO (F&A)

SO (Establishment)
Private Secretary
Private Secretary
Security Officer

Sr. Hindi Tran.

Sr. Steno

Sr. Steno

Assistant (S&P) Gr.|
Assistant (General) Gr.|
Assistant (General) Gr.|
Assistant (F&A) Gr.|
Assistant (General) Gr.|
Assistant (General) Gr.|
Receptionist (Isol.Post)
Astt. (G) Gr.lI

Astt. (G) Gr.lI

Jr. Hindi Translator

Jr. Steno

Asstt. (S&P) Gr.ll
Record Keeper

Jr. Security Guard

Jr. Security Guard

Jr. Security Guard

Tea & Coffee Maker
Safaiwala

Chowkidar

Peon
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TS Irfarfafera

CSIR-AMPRI

fe<t feaa gamRlE - 2009

TRTa Ut T Tehe Jfefieel et (TaRt), afture & 14 fider, 2009 i et feaw JeRlE 1 ST
{353 RN | 3 A W Il & IS dsiiferhl, UINeT foRisih Ifed 3icploles & Jed JufRid & |
THARIE Pl FETEIAT Tl P afSsS dsiiferch Sf. U.UY. IsiIadel gl i a15 |

JARIE & 3eFe] 3 3ot Igatelel A Fel b AT et HRd Ja Pt BRICRIST dIAdbIS Bt A1 & 3R
SIS JAA B (AT Foft T IR It IRYT A el TR, Alfch AT deTfoTdh, qdboiiap! 3R BRI M
&l 3 3 o Sedeet &l b |

3] A gRI JAe o 7-11 fiidee 2009 asb Tet fEoat Atare 3 ookl @ ufdenfrt oI off goapd
o |

&<t TE-2009 Ft FAAfBAT
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f=<t PrRigmeT

TRTA UGTe el okl Jejdieet Jeiel (TeHh), fturel & 19 FTaeer 2009 P! Uh-feaaiiy ATy HRIe o1
3MIISTeT o T | HRIAETT & A2eel & UANfeidh JAfeIahIRat ud detanf3at ot fciamfarar |

oft &9 AVETel, JFofiene] AAIPBIRY, AT 1T, I[E FATCR, HRA IR BRI 3 I iy & |

sft eTot of T Tt e Feat EU AT I forellovT Pt Jeosafft TR UhTeT STt 3R 3refede & Uiaershi bl
e 3 Sar | 3T& NARE Ioglet AN BRIoaTe &q SHIAR B P Aferariarsn, &rT 3 (3) s W
fiear & ot e gU Ui B TSR3t 1 Jeeet fha1 ae 38 AT & Sifermiferes BRI FHot q

Ulcaniea foma |
ddeia! feeat SR

TETA UGTe de Tshel Jfejeieiel Jeemet (THh), ftarel
H 05 BT, 2010 Pl AT AIH & Ugred
fisiel fdwaes UH-feaddla dsifers wRiwTET I
RS fRaT ST I8 HRIEmen féeat A forRd
dsiiferes TN Wl U2 dfega ot | 37 HRImen & 3o
e U5 Bt dEmferah! gRT Uadt 3 TR adtds &
Ud e Hd3M Bl T3t o1 JereneT fopa 3w |
PRI & JHeaID 1. TH.U. 37, B!, dsfifeip
3 I3 & SR & 323 UL TamTdl ST |

8. 3ifolel AR [, forcerd, TRl HRihH A

I MY &) Ef v.ea. Jeivaed, deferss St o
epoiichl 51 T HETEIC P |

3. ifeter PR I, [oQIIP, UAH Prlshal b I Jfdfe

f. JHfoTeT PR 3, of PRITCT P 3gdes Hed
TU IS BRIfoae] Pl ifrarRIdat &1 @ifcha
fopam 3 el b et o pret et IR €, 3 3
3iErh ST fFcTen aifeu |

Sl. 3Nl PR Il o “Urdiel AR T 31"
3R . IRR g A ‘I T3A A FT vEE”
ot 42 g Ot eqd fopu |

HRIACT P JaIerl ST, oo ga, I et
Jenfores g1 fafa am |

LS IRIG|

qIfiep ST G
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For further information & details please contact :

Dr. Anil K. Gupta, Director

ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE

Council of Scientific and Industrial Research, Hoshangabad Road, Bhopal, 462 064 M.P.
Tel : +91-755-2457105 Fax : +91-755-2457042

Email : director@ampri.res.in, Website : www.ampri.res.in
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CSIR-AMPRI
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