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fUoe AT &A1 Ahdigdd HIUR higel IR Ied UGN dlel Udb URd UThIA &I Ueeid f&ar & | fasiad
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P - Parameter Value
- Height of Drop 5 0 meters
- Weight of Drop 190kg
" Wughwfhe
.. crash box 8209
‘ oy Peak acceleration 25ms
- Equivalent sped of
B the vehicle 66 24 kmmh
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Director’s Message

CSIR-AMPRI, Bhopal is marching ahead on the path of glory and growth in the areas of
Smart & Functional Materials, materials for radiation Shielding & Cement Free
Concrete, Integrated Approach for Design & Product Development, Light Weight
Metallic Materials, Advanced Construction materials And Water resources& Rural
Technologies.

Workshops, Conferences, Public Outreach Programmes besides other regular
Interaction and discussions with Industry and Scientific Community took place during
the year. One of our technology on Advanced Hybrid Composite Wood & Wood Substitute (ACWood) has
also beentransferred.

Dr.GirishSahni, Director General, CSIR & Secretary, DSIR, Government of India visited our Institute and
deliberations regarding the Mission mode Projects on Innovative & Intelligent materials took place
wherein Directors of Five CSIR Labs./Instt. were also present.

| am optimistic that the high end R&D work done at CSIR-AMPRI with the full support and cooperation of the
Administration, Finance and Stores & Purchase, will take us to newer heights and enable us to contribute to
the growth of the Nation andthe Publicatlarge.

(Avanish Kumar Srivastava)
Director

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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About CSIR-AMPRI, Bhopal

Research Council

Prof. Indranil Manna

Director

Indian Institute of Technology (IIT), Kanpur
Kanpur-208 016.

Chairman

Dr. T. Jayakumar

Distinguished Scientist &

Director, Metallurgy & Materials Group
Department of Atomic Energy

Indira Gandhi Centre for Atomic Research
Kalpakkam - 603 102.

External Member

Prof. Vinod Kumar Singh

Director

Indian Institute of Science Education and Research
Indore By-pass Road, Bhauri

Bhopal - 462 030.

External Member

Prof. B.S. Murty

Professor

Department of Metallurgical and Materials Engineering
Indian Institute of Technology, Madras

Chennai - 600 036.

External Member

Prof. Umesh Waghmare

Professor

Theoretical Sciences Unit

Jawaharlal Nehru Centre for Advanced Scientific Research
Jakkur P.O., Bengaluru - 560 064.

External Member

Dr. Sathya Prasad M

General Manager

Advanced Engineering, Technical Center
M/s Ashok Leyland

Vellivoyal Chavadi, Chennai - 600 103.

External Member

Prof. Pramod K. Verma

Director General

M.P. Council of Science & Technology (MPCST)
Vigyan Bhawan, Nehru Nagar

Bhopal - 462 003.

Agency Representative

Dr. S. Chandrasekhar

Director

CSIR-Indian Institute of Chemical Technology (IICT)
Uppal Road, Hyderabad - 500 007.

DG Nominee
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Prof. Santosh Kapuria Sister Laboratory
Director

CSIR - Structural Engineering Research Centre (SERC)
CSIR Road, Taramani

Chennai - 600 113.

Prof. B.K. Mishra Cluster Director
Director

CSIR - Institute of Minerals & Materials Technology (IMMT)
Bhubaneswar - 750 013.

Dr. S. Das Director
Director CSIR-Advanced Materials and Processes Research Institute
Hoshangabad Road, Habibganj Naka

Bhopal - 462 026.

Head or his Nominee Permanent Invitee
Planning & Performance Division

Council of Scientific and Industrial Research
Anusandhan Bhawan

2, Rafi Marg

New Delhi-110 001

Management Council
(From 01.01.2016 to 31.12.2017)

Director Chairman
Dr. Satanand Mishra, Scientist Member
Dr. N. Sathish, Senior Scientist Member
Dr. Md. Akram Khan, Principal Scientist Member
Dr.(Mrs.) Rupa Dasgupta, Chief Scientist Member
Dr. J. P. Pandey, Senior Technical Officer (3) Member
Dr. K. Muraleedharan, Director, CSIR-CGCRI, Kolkata Member
Dr. J. P. Barnwal, Chief Scientist & Head, PPD Member
CoFA/FAO Member
Sr.COA/COA/AO Member-Secretary

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Vision

CSIR-AMPRI, Bhopal as one of the world's class leading institute
amongst research institutes in the area of advanced, novel materials
made through conventional and advanced processing technique with
its proven expertise and facilities ultimately contributing to the CSIR

mandate to fulfil the Nations' need and expectations.

Mandate

® Creating end products from more projects to substantiate

industries and society's needs
® Fromsupporting companies to create start-up industries

® From physical institutes to world class competitive collaborative
institutes

® collaboration to co-create for scientific , economic and societal

advancements

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Organization Structure

Management Council

Research Areas

Light Weight Metallic
Materials

Smart & Functional
Materials

Advanced Construction
Materials

Material for Radiation
Shielding & Cement
Free Concrete

Integrated
Approach for Design &
Product Development

Water Resources
Management & Rural
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Administration

Engineering

[ Services

General — Guest House

— Dispensary
Finance &
Accounts
Stores &
Purchase

R&D Management

Project Planning &
Evaluation

Information
Technology




Performance Indicators

Ongoing and Completed Projects

Ongoing & Completed Projects

12
10
8
6
4
: -7
12th FY Plan Major Lab CSIR Grant in Aid Sponsored Consultency
projects Projects Translational Projects Projects Projects
Projects
Patents
Patents In-force
[ Abroad India
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Budget / Revenue

Budget Allocation (in Lakhs)

Pian
Non Plan 1352.673

1223.082

w Plan mlMNon Plan

EXTERNAL CASH FLOW (in Lakhs)

Private (18.937)

Government (229.333)

LAB RESEARVE FUND (in Lakhs)

Generate
d

Brought Forward
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Ongoing and Completed Projects

CSIR 12" Five Year Plan Projects

S.No. | ProjectTitle

1 ESC0101
Novel Energy Effective Metallic Materials for Engineering Applications Nodal Lab: CSIR-AMPRI
2 ESC0201

Design and Development of Thermo Responsive & Magnetic Shape Memory Materials and
Devices for Engineering Applications Nodallab : CSIR-AMPRI

3 ESC0103

Development of Novel CSIR Technologies for Manufacturing Tailored and Patient-Specific
BioceramicImplants and Biomedical Devices at Affordable Cost (BIOCERAM)

Nodal Lab : CSIR-CGCRI

4 ESC0104
Advanced Ceramic Materials and Components for Energy and Structural Application (CERMESA)
Nodal Lab : CSIR-CGCRI

5 CSC0134
Molecules to Materials to Devices (M2D)
Nodal Laboratory: CSIR-NIIST

6 ESC0306

Development of Spatial Decision Support Systems (SDSS) and Hydrological Modelling for
Assessment and Management of Nutrient and Pesticide Pollution Load as NPS pollution in
Agricultural Watersheds Nodal Lab: CSIR-NEERI

7 1SC0102
CSIR Knowledge Gateway and Open Source Private Cloud Infrastructure (KNOWGATE)
Nodal Lab : CSIR-NISCAIR

CSIR Major Laboratory Projects

S.No.| ProjectTitle

1 Additive Manufacturing of Advanced Micro Lattice

Structures made of Graphene Composite Materials
2 Aluminium Composite Foams (ACFs) for Crashworthiness Application
3 Fibre and Particulate Reinforced Hybrid Polymeric

Composite as Architectural Interior for Building
Construction Sector

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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CSIR Translational Research Projects

SNo

Project Title

1

Evaluation of High Strain Rate Response of an Automotive Crash Box Filled with Hybrid CNT-
Graphene/SiCReinforced Al-foam

Development of Metallic Bellow through High Speed Forming/ Electro-hydraulic forming
Process

Highly Porous Open cell Stainless Steel and Titanium Foams for High Temperature Filters and
Other Engineering Applications

Design and Development of automatic actuators for various automobile applications using
shape memory materials.

Multilayered Light-weight Metal-Intermetallic hybrid laminates composites containing Al-Al3Ti-
Tilayers for armour application via Powder metallurgy route

Development of Polymeric ASSEMBLED FOAM

Grant-in-aid projects

Sl. No. | Project Title Agency

1 Deformation Behaviour of Aluminium Alloy Sheet in Non-Axisymmetric DST
Stretch Flanging Process by Experimentation and Finite Element Method

2 R&D studies on development of advanced geopolymeric coating materials MPCST
for protection of corrosion of mild steel reinforcement used in concrete
structures

3 Modeling of Soil Behavior change due to Ground Water Level Variation for MPCST
Rural Water Resource Management

4 Water Oxidation Catalysis by Cheap and Abundant First Row Transition DST
Series Metal Oxides

5 Development of Fly ash based Geo-polymeric Cementitious block through NTPC
utilization of Sea Sand and Sea Water for potential application at
NTPC, Simhadri

6 Bulk utilization of Red mud for making advanced Ligno-Silico MOEF
Aluminous ( LSA) Geopolymeric materials

7 Manufacturing Light weight high strength and glossy finish polymeric DST
Composites from marble and granite waste stream

8 Development and dissemination of technologies for sustainable rural DST
development of primitive Bharia Tribal in Patalkot Valley, Chhindwara
district, Madhya Pradesh, India

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE %‘4}‘3
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9 Upscaling of technology for making advanced Non-Toxic radiation DST
shielding materials of strategicimportance, utilizing industrial waste

10 Light weight foam as an electrode for Lead acid batteries DST

11 Feasibility studies and process development on the conversion of fly/ NTPC Limited
pond ashinto fine aggregate Noida, U.P.

12 Development of domestic defluoridation filter using synthesized nano DBT

gamma alumina particles as adsorbent material

13 Development of multi-elementally and nano morphologically DST
modified advanced light weight carbon nano tubes based radiation Woman
shielding bandage useful for broad application spectrum Scientist

Scheme

Sponsored Projects

Sl. No. | Project Title Sponsor
1 Development of Advanced Material utilizing Malanjkhand Hindustan Copper
Copper Ore Tailings for Hindustan Copper Limited, Malanjkh Limited, Malanjkhand,
and Copper Project, District Balaghet, MP Balaghat (M.P.)
2 Assessment of Impact of leaching on downstream of existing Ash banjay Gandhi Thermal
Dyke. Power Station,
Umaria, M.P.
3 Development of AlMMC Brake drums by Pressure Die Casting Tata Motors,
Pune

Consultancy Projects

SI. No. | Project Title Sponsor
1 Use of Fly Ash in Agriculture at Adani Power Maharastra Limited, Adani Power Maharastra
Tirora, Gondia, Maharastra Limited, Tirrora, Gondia,
Maharastra

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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List of Project completed till 31" March 2017

Grant-in-Aid Projects

SI. No. | Project Title Agency

1 Use of Cenosphere for Making Cost Effective Aluminium MPCST
Cenosphere Syntactic Foam for Engineering Applications and
Metal Artifacts

2 Development of Fly Ash Based Advanced Ligno Silico Aluminious BMTPC
Geopolymeric Binder Useful for Making Cement Free Concrete

Status of Patents 2016-17

Filed in India

SNo | NFNO Title Inventors

1 0088NF2016/IN A novel multifunctional material Amritphale Sudhir Sitaram, Chouhan
for workability of geopolymeric Ramesh Kumar, Mudgal Manish,
system and its process thereof. Verma Sarika, Das Satyabrata

2 0181NF2016/IN A composition for polymeric foam Syed Azhar Rasheed Hashmi,

structure without using foaming Satyabrata Das, Prasanth
agents and process thereof Narayanannair, Ajay Naik
3 0193NF2015/IN A novel process for making Amritphale Sudhir Sitaram,
"advanced cement free concrete Verma Sarika, Khan Mohammed
and panels" by utilizing sea Akram, Padmakaran Prabha,
sand and sea water. Anshul Avneesh, Das Satyabrata
4 0056NF2016/IN Low cost process of preaparing Indra Bhushan Singh, Archana
nanoparticles of gamma alumina Singh

useful for the defluoridation of
drinking water

5 0214NF2016/IN Advanced non-toxic Red Mud Amritphale Sudhir Sitaram, Verma
based Nano gel type functional Sarika, Das Satyabrata
radiation shielding materials and
the process thereof

6 0014NF2017/IN Lock-unlock Shape Memory Alloy Bhargaw Hari Narayan, Dasgupta

(SMA) actuator device for Latch Rupa, Das Satyabrata, Hashmi
assembly Syed Azhar Rasheed

7 0059NF2016/IN process for making non- toxic, Amritphale Sudhir Sitaram, Verma
homogeneous, radiation shielding Sarika, Das Satyabrata
glass utilizing of brine sludge and
fly ash

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Complete after Provisional cases filed in India

SNo | NFNO Title Inventors
1 0201NF2014/IN A novel machine for making fine Asokan Pappu, Goel Manmohan
thin yarn from sisal fibre Dass, Morchhale Rajesh Kumar,

Murali Shiramdas, Khan Mohammed
Akram, Mishra Deepti, Kulshreshth
Ajay, Amritphale Sudhir Sitaram,

Lahiri Swati
2 0018NF2016/IN A novel process for making Amritphale Sudhir Sitaram,
advanced nano phosphatic hybrid Mishra Deepti, Singh Archana,
inorganic - organic geopolymeric Anshul Avneesh, Das Satyabrata
corrosion resistant coating material
for mild steel substrate
Filed in Foreign Countries
SNo | NFNO Country | Title Inventors
1 0070NF2014/US |US An apparatus for testing shape | Hashmi Syed Azhar Rasheed,

memory effects in liquid bath Bhargaw Hari Narayan, Ajay Naik,
Pandey Jagdish Prasad, Yadav
Mulayam Singh, Navin Chand

2 0176NF2015/US |US Functionalized brine sludge Amritphale Sudhir Sitaram,
material and a process for the Verma Sarika, Das Satyabrata
preparation thereof

3 0209NF2015/US |US Advanced non-toxic radiation Amritphale Sudhir Sitaram,
shielding materials from tailored| Anshul Avneesh, Verma Sarika,
brine sludge and a process for Khan Mohammed Akram, Das

the prepration thereof Satyabrata

A 0018NF2016/US |US A novel process for making Amritphale Sudhir Sitaram,
advanced nano phosphatic Mishra Deepti, Singh Archana,
hybrid inorganic - organic Anshul Avneesh, Das Satyabrata

geopolymeric corrosion
resistant coating material for
mild steel substrate

List of Technology/Knowhow Transfer

Date of
S.No.| Name of Knowhow Name of Party Agreement
1 Advanced Hybrid Composite Wood and | Eco Bright Sheet Private Limited, 11/C,| 07.03.2017

Wood substitute (AC Wood) Street No. 11, Sector-l, Bhilai,
Chhatisgarh- 490001

5 53
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Research and Development Activities
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Materials for Radiation Shielding and Cement-Free Concrete

CSIR-AMPRI has been working on developing materials for shielding from X-Ray, Gamma-Ray and
Neutron radiation with application in various sectors ranging from X-Ray diagnostic centre to Nuclear
Power plants. The group of dedicated scientists and technical staff with supporting staff and AcSIR
students to form a strong multi disciplinary team of Physics, Chemistry, Chemical Engineering and Civil
Engineering. The materials are made from industrial waste like Fly-Ash, Red Mud and other industrial
wastes by using unique Geo-polymerization processing to form advanced shielding phases and also
having good mechanical strength. Below is the group member and group photo graph.

Group Members:

Dr. S.S. Amritphale (Acting Director)

Dr. S. K. Sanghi, Sr. Principal Scientist, Head
Dr. Manish Mudgal, Principal Scientist

Dr. Mohd. Akram Khan, Principal Scientist

Dr. Deepti Mishra, Principal Scientist

Dr. Surender Kumar, Scientist

Mr. Mohammad Ashiq, Scientist

Dr.ShabiT.S., Scientist

Er.R.K. Chouhan, Principal Technology Officer
Dr. V.Sorna Gowri, Senior Technology Officer
Dr. Prabha Padmakaran, Senior Technology Officer

Mr. Rajendra Soni, Senior Technology Officer
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Development of Fly Ash based Advanced Lingo-Silico-Aluminious (LSA)
Geopolymeric Binder useful for Making Cement Free Green Concrete

R&D Project Summary:

Ligno Silico (LS) alkaline activator was developed using agro waste i.e. rice husk and alkaline
chemical.

Developed LS Alkaline Activator was used for the preparation of Ligno-Silico-Aluminious (LSA)
based Geopolymer concrete for which various mix design was developed by varying the ratio of
LS Alkaline Activator/Fly Ash,. All cubes were thermally cured at 60 °C for 48 h and maximum
compressive strength obtained was 30.8 MPa at 0.47 ratio after 28days.

Different grades of concrete were developed by changing the molarity of LS Alkaline Activator
using LS Solution M15, M20 and M25 LSA Geopolymer concrete was developed at both ambient
and thermal cured conditions and for optimized composition flexural beam was casted and
tested for 28 days the flexural strength of 3.4MPa, 4.5MPa and 5.2MPa was obtained at 8.75,
11.25and 12.5 Molar LS solution.

The cubes and beams were casted at different temperature ranging from 30 to 150 °C using
optimized LS alkaline activator for the curing period of 48 h and maximum compressive strength
obtained at 120 °Ci.e. 46.3 MPa and maximum flexural strength obtained at 120 °Ci.e. 7.75MPa
at 28days.
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Bulk Uilitization of Red Mud for Making Advanced Ligno-Silico-Aluminious (LSA)
Geopolymeric Materials

Red Mud is a solid waste produced in the process of alumina production from bauxite following the Bayer
process. Depending on the raw material processed 1.0 - 2.5 tons of red mud is generated for every ton of
alumina produced. More than 5 million tons of red mud is generated annually in India only. Presently, it is
dumped on land near alumina refineries. However its high alkalinity is a potential pollution threat for water,
and high costs are associated with the large area of land required for storage of the residue. India is
amongest the major producers of alumina in the world. Significant achievements in treatment and
utilization of red mud mud have been made in India in the last decade. Now there is an urgent need for bulk
utilization of red mud in India. CSIR-AMPRI, Bhopal proposed to carryout the project activity by utilizing
huge availability of red mud and fly ash through a wider spectrum potential in the form of geopolymeric
approach. This will find application in development of redmud-fly ash based advanced lingo-silico-
aluminious (LSA) geopolymeric binder. The aim of our work is to define the most favorable conditions
enabling the utilization of the geopolymerization process in the development of construction materials
based on red mud using fly ash. On the basis of results the optimal conditions for geopolymerisation and the
effect of the main synthesis parameters would be determined with respect to satisfactory mechanical and
other properties of the developed LSA geopolymeric materials. The developed inorganic polymeric
materials produced by the geopolymerization of red mud using fly ash would develop satisfactory
compressive strength leading to use of these materials for construction industry. This will ensure the bulk
utilization of two industrial waste namely red mud and fly ash.

Advanced (Cement Free) Solid form Geopolymer Binder based Concrete Rigid Pavement
Road, at All India Institute of Medical Science (AlIIMS)

A cement free Pavement Quality Green Concrete road of dimension 23 x 3.5 x 0.11 m, was constructed at
AlIMS Bhopal for demostration. The following are the engineering properties i.e. Density: 2400 - 2600
Kg/m3, Compressive Strength: 35 MPa, Flexural Strength: 4.0 MPa, Slump: 110-120 mm. Four tonnes of Fly
ash and 8.85 m’ cement free concrete was used for construction of the road. The road was ready to use after
aweek.

Advantages as Compared to Conventional Cement Concrete Road:

> Industrial waste utilized for this road
» Obviates the need of water curing
> Road gets "Ready for Use" within a week

Demonstration of Cement Free Geopolymer Concrete at AlIMS Bhopal
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R & D studies on development of advanced geopolymeric coating materials for
protection of corrosion of mild steel reinforcement used in concrete structures

Mild steel is used as structural steel in pipes, wire, marine applications, nuclear powered transportation,
reinforcement, fencing, metal-processing equipments etc. all over the world. It is subjected to adverse
environmental conditions which causes corrosion and resulting in decrease in life of mild steel based
structures. In order to address this problem, research is in progress all over the world for the development
of advanced coating materials with improved properties of corrosion resistance and adhesion to the parent
surface. Geopolymers, which are alkali activated amorphous to semi crystalline alumino silicate materials
are widely studied in recent years as coating materials. In the present work, different compositions of
phosphatic geopolymeric coating material were developed utilizing fly ash, red mud, metakaolin,
phosphate and other additives by novel process and coated on mild steel plates by dip, spray and paint brush
coating techniques. Coated mild steel plates were tested for adhesion strength, high temperature
resistance, fire resistance, and water resistance and corrosion resistance properties. Coated mild steel
plates indicated adhesion strength upto 3.5 MPa and coating is found to be stable upto 500 °C. Developed
coating material compositions were tested for corrosion resistance properties by weight loss method using
3.5 % NaCl. Corrosion protection efficiency of coated mill steel plates was found to be 80 to 85 % and
corrosion rate is 2-3 times lower than uncoated mild steel. Electrochemical measurements were performed
for testing of corrosion resistance using an anodic polarization method. The small passage of current
through geopolymer coated mild steel plates confirms the strong resistance of the coated materials towards
corrosion. Accelerated corrosion test was performed in salt spray chamber. Onset of corrosion started after
20-22 hours confirms again the strong resistance of the coated materials towards corrosion.

Geopolymer coated mild steel tubes and Plate

X-ray diffraction pattern of coating compositions indicated presence of geopolymeric phases like sodium
silicate and hydrated sodium aluminium silicate. SEM images indicated strong binding of the coating
material on the surface (mild steel). Results indicated that developed coating material possess promising
corrosion resistance characteristics. Further studies on development of novel coating material
compositions with improved adhesion strength and corrosion protection characteristics are under progress.

Feasibility study and process development on the conversion of fly / pond ash into Fine
aggregate

PROJECT OBJECTIVE-The main objective of the project is to convert both Fly ash as well as Pond ash into fine
aggregates using geopolymeric route. The R&D Study will be a single step solution to both environment as
well as fast depleting river sand.
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»  Concrete is the most used constructional material across the world and in concrete, maximum
part is fine aggregate. On one side large scale utilization of limited river sand resources and
imposition of restrictions on river sand supply has forced for finding an alternative, on the other
side large quantity of coal ash is being produced every day in Thermal Power plants, leading to
many environmental problems. Coal ash utilization will help to reduce the consumption of
natural resources. Pond ash being coarser and less pozzolanic is generally not being used in
construction industries. The studies will also include use of pond ash for conversion into fine
aggregates.

Detailed Methodology

»  Chemicalreaction mechanism (variation in time and temperature)
»  Role of materials (variation in components and concentration)

»  Characterization of developed material
>

Comparative study between geopolymeric sand and conventional sand (chemical and civil
property as per Indian standard)

»  Optimizing the parameters. Full / part replacement of river sand with synthetic sand obtained
from pond/fly ash.

ANTICIPATED BENEFITS: The study will help to reduce the demand of natural sand, fly ash related
environmental problems, landfill area requirement and contribute towards energy conservation. The work
isto focus on enhancing fly ash utilization rate to maximum extent in a gainful way.

Fine aggregates (sand sized) prepared by fly ash

Development of Advanced Material Utilizing Malanjkhand Copper Ore Tailings.
awarded by M/s Hindustan Copper Limited (H.C.L.) Malanjkhand, District Balaghat (M.P.).

In connection with the project work, a team of scientists from CSIR-AMPRI, Bhopal visited Hindustan Copper
Limited Malanjkhand, District Balaghat (M.P.) in the first week of December 2015. Tailings dam site was
visited and locations were identified for the collection of new and old copper ore tailings. Around 6.0 tonnes
of copper ore tailings was collected from the H.C.L. Malanjkhand site and was transported by road to Bhopal
for R & D purpose. The samples upon arrival at CSIR-AMPRI, Bhopal were coded properly for old and new
copper tailing samples and the samples were subjected to detailed physico-chemical characterization. The
density of old and new copper ore tailings was found to be 1.40 gm/cc and 1.60 gm/cc respectively and was
compared with conventional river sand. The density of conventional river sand was found to be 1.60 gm/cc.
pH was found to be around 7.0 for both new and old copper tailings. Chemical analysis of the samples
showed presence of around 85% silica as major constituent followed by 6-7% alumina and presence of
around 1% Ca0, 1.5%, MgO and 4% of Iron Oxide. The concentration of copperin old and new copper tailings
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was found to be in the range of 200-500 ppm and was analyzed using Atomic absorption spectrophotometer.
FE-SEM analysis showed that copper tailings particles have irregular shapes and some of the small particles
are attached to each other or to the larger particles. The X-ray diffraction (XRD) of the samples were done to
study the presence of various mineralogical phases present in old & new copper tailings and found that
Quartz (SiO,) is present as major constituent in mineral phase followed by Goethite (alpha- FeO(OH)),
Hematite (Fe,0,), Magnetite (Fe,0,) and Sillimanite (ALSiO,) as minor phases. After physico-chemical
characterization samples were prepared through different routes. Geopolymeric mortar cubes were
prepared and 7-day compressive strength was found in the range 24.8-30.6 MPa in new tailings and 12.6-
18.0 MPa in old tailings. After geopolymeric approach, copper tailings were utilized through total sand
replacement route. The 7-day compressive strength of these samples made from new copper tailings was
found to be in the range of 11.0-13.0 MPa and the 28-day compressive strength of samples was obtained to
be in the range of 21.6-23.0 MPa. The next potential application of copper tailings was the development of
paver block. The copper tailings (new and old) were used as 100% replacement of conventional river sand for
the preparation of paver blocks along with other conventional ingredients like cement and 10 mm down
aggregates. The process leads to saving of precious river sand and is environment friendly. During the
preparation of paver blocks, it was observed that around 25%-30% of copper tailings were used in the mix
preparation which resulted in total replacement of conventional river sand. The average compressive
strength of paver blocks made from new copper tailings was found to be 27.4 MPa in comparison to
conventional paver block having average compressive strength of 25.9 MPa. Around 5000 numbers of
pavers block were made and demonstrated at Scientist Apartments at CSIR-AMPRI, Bhopal. The
inauguration of pavers block made using copper ore tailings of H.C.L. Malanjkhand was done by Shri O. N.
Tiwari, Executive Director, Hindustan Copper Limited, Malanjkhand Copper Project, Malanjkhand, District
Balaghat (M.P.) in the presence of Dr. S. Das, Director, CSIR-AMPRI, Bhopal during his visit for Project Review
Meeting on 2™ December 2016 at CSIR-AMPRI Bhopal.

Assessment of Impact of Leaching on Downstream of Existing Ash Dyke at Sanjay Gandhi Thermal Power
Station Birsinghpur, Dist. Umaria (M.P.)

The project has been awarded to CSIR-AMPRI Bhopal by M/s Sanjay Gandhi Thermal Power Station (SGTPS),
M.P.P.G.C.L., Birsinghpur, District Umaria (M.P.) to assess the impact of leachate from existing ash dyke by
conducting detailed study on impact of leachate potential on surrounding region and possible impacts, if
any, arising out of the leachate from existing ash dyke. The objective of the study is to analyse different
physico-chemical properties at 12 locations of surface water and 15 locations of ground water in nearby
villages of SGTPS Birsinghpur during pre-monsoon and post-monsoon season respectively. In all, 27 water
samples were collected during the study period. Apart from this, 5 soil samples, 2 ash pond samples and 2
fly ash samples were also collected for mineralogy and heavy metal characterisation. In addition water
samples were collected and analysed for dissolved oxygen (DO). Assessment has been done in both pre-
monsoon and post-monsoon period. The pH values of Surface water sample and ground water was found
within the range 6.5 - 7.8 during pre-monsoon and 7.6 - 8.4 during post-monsoon analysis. The DO was
found in the range of 4 mg/L to 12.6 mg/L during pre-monsoon and 8 mg/L to 13.4 mg/L during post-
monsoon. In soil samples, Total hardness ranged between 25 mg/L to 70 mg/L during pre-monsoon analysis
and 16 mg/L to 56 mg/L during post-monsoon analysis. pH of fly ash & pond ash samples were found in the
range of 7-7.2 during pre-monsoon where as during post-monsoon it was found that pH lies in the range of
5.4-5.9forflyashand 7.2 to 7.4 for pond ash, it indicates that fly ash and pond is slightly alkaline in nature.
Based on the study it was found that almost all the water samples were within the acceptable limits of
standards as per Indian Standards for drinking water (BIS: 10500, 2012) and is suitable for drinking and
domestic use. It can be concluded for pre-monsoon and post-monsoon seasons that the water quality of the
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region is overall healthy and no adverse impact is observed on the water quality and soil quality of the region
due to the industrial process operations of SGTPS Birsinghpur. Additional samples of Johilla river were
collected and analysed for water quality of the entire stretch of Johilla river from its origin at Amarkantak to
its confluence point with river Son to understand the possible impact, if any, due to discharge from SGTPS
into Johillariver.

Development of Fly Ash Based Geo-Polymeric Cementitious Block through Utilization of Sea Sand and Sea
Water for Potential Application at NTPC, Simhadri

The above project has been awarded to CSIR-AMPRI (Govt. of India), Bhopal by NTPC Limited, EOC Noida
Office, NOIDA, (U.P.). The detailed R&D activities were effectively carried out at CSIR-AMPRI Bhopal. The
sample of sea sand was collected for site assessment for carrying out mineralogical analysis to enable its
suitability for making geo-polymeric materials. The sample of fly-ash was collected from silos for carrying
out mineralogical analysis to enable its suitability for making geo-polymeric materials. The collected
samples were subjected to detailed physico-chemical characterization. pH of sea sand near the shore, sea
sand away from the shore, silo fly ash and sea water was found to be 7.5, 8.0, 7.4 and 7.3 respectively. Heavy
metal analysis of the samples was done using Atomic Absorption Spectrophotometer. Elements like Ni, Cd,
Cu, Mn, Zn, Fe, Pb and Co were analysed through flame mode using air-acetylene fuel followed by Cr analysis
in nitrous oxide flame mode and Hg was examined through hydride generator VP100. In sea sand near the
shore and away from sea the shore Mn, Zn, Fe, Cd and Cr was found to be in the range of 44-48 ppm, 0.64 -
4.05 ppm, 1980.29-2326.96 ppm, 24.94 - 25.80 ppm and 7.63 - 8.33 ppm respectively whereas in silo fly ash
Mn, Zn and Fe was found to be in the range of 54.8 ppm, 2.25 ppm, 6319 ppm respectively. Other metals
were found to be in BDL range. For sea water, the heavy metals analysis shows the presence of 0.058 ppm Fe
and 0.035 ppm Zn and other metals were below detection limit. In order to co-relate the strength of
developed tetrapods, cubes of size 15x15x15 cm3 were prepared at CSIR-AMPRI Bhopal, from the
optimised geopolymeric mix of M-30 grade (Design Mix) and the compressive strength of cubes was found
to beintherange of 37.3-41.7 MPa. The tetrapod moulds were fabricated on the basis of AMPRI's expertise
and design. Based on optimised mix design obtained using sea sand, sea water and NTPC Simhaderi silo fly ash
through geopolymeric route, for the first time in the world Geopolymeric Tetrahedral Blocks (Tetrapods)
were successfully demonstrated at NTPC Simhadri Site during 20-25 June, 2017. The developed tetrapods
have potential application at coastal sites and can be effectively used as breakwaters to protect anchorage
from the effects of both weather and long shore drift. The tetrapods have been designed to dissipate the
force of incoming waves by allowing water to flow around rather than against it and to reduce displacement
by allowing arandom distribution of tetrapods to provide effective interlock.

Geopolymeric Tetrapods in Moulds developed by Finished and Properly Coded
CSIR-AMPRI, Bhopal Geopolymeric Tetrapods at NTPC Simhadri
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Network Project on Molecules to Materials to Devices (M2D) Project No. : CSC 0134
Major objectives:

° Functionalization and characterization of fluorescence and electrochemical materials
synthesized by NIIST, NCL, CECRI, CSMCRI, CLRI, NEIST and IICT for sensor applications.

° Microfluidics support for detection of analyte by Raman active probes.

) Fluorescence and electrochemical detection of S containing biomolecules (cysteine, methionine
& glutathione).

®  Application of fluorescent markers for various diseases like Alzheimer’s, Cancer and Filariasis
and sensors for explosives; Studies for exploring possibilities for probable application as
biomarker orimaging reagents and analysis of biological samples.

1. Analysis of Human Serum Albumin and Beta-2 Microglobulin in urine by capillary electrophoresis
with fluorescence detection using untreated fused silica capillary Column.

Developed a fast and sensitive fluorescence detection method for the clinical application using
capillary electrophoresis with fluorescence detection. The biomarkers used in the study are human
serum albumin and beta-2 microglobulin. These biomarkers are detected with precolumn
fluorescence derivatization using fluorescamine as tagging reagent.

2

Fluorescence Intensity

T
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The urine sample from a normal male (a) spiked with both proteins at 1 ugml-1 each. (b) Urine sample
fromanormal male. 1) HSA, 2) Beta-2 Microglobulin, * Unknown peaks.

2. Determination of prostate cancer biomarkers using Capillary electrophoresis with fluorescence
detection forimproving prostate carcinoma diagnostics.

Developed a fluorescence detection method for the clinical application using capillary electrophoresis
with fluorescence detection using FITC. The biomarkers used in the study are Argnine, Tyrosine,
Leusine, Proline, Sarcosine and Aspartic acid.
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Smart and Functional Materials

In Smart and Functional Materials group, we have been working on shape memory alloys and developing
actuator using the SMAs as part of 12" five year plan project. Apart from the SMAs we have developed Pulse
power forming techniques and its simulations for developing multifunctional materials joining and forming.
A strong groups of Scientist, technical officers and PhD students from various streams like physics to
metallurgy and materials science background work together on next generation functional materials and
processing techniques.

Group Members

Dr. Rupa Dasgupta, Chief Scientistand Head
Mr. H. N. Bhargaw, Principal Scientist

Dr. Sanjay Panthi, Scientist

Mr. Meeraj Ahmed, Scientist

Mr. Abishek Pandey, Scientist

Dr. Tilak Joshi, Scientist

Mr Mohit Sharma, Scientist

Mr. T.S.V.C.Rao, Senior Technical Officer
Mr. Anup Kr. Khare, Technical Assistant

Cu-Al based shape memory alloys with high temperature stability and high mechanical
properties including high ductility under Project 'Design and Development of Thermo
Responsive & Magnetic Shape Memory Materials and Devices for Engineering
Applications

A complete set of compositions with different alloy systems namely Cu-Al-Ni, Cu-Al-Mn and Cu-Zn-Al with
different alloying additions and grain refiners has been made and optimized conditions under which they
exhibit the best shape memory properties has been drawn. The findings confirm the possibility of
improvement on the shape memory properties like martensite formation, higher transitions temperatures
and longer retention in selected alloys through proper alloying additions and heat treatments. Higher
transformation temperatures have been reached and samples that have shown potential have been rolled
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to strips. A wire drawing machine has been purchased and installed. A complete data bank of alloys with
potential of making shape memory products with properties has been drawn up.

Actuators for automobiles like door, petrol tank and dickey openers have been made and tested using Nitinol
wires replacing pneumatic actuators. Later the commercially available wires will be replaced by the SMA
wires developed at CSIR-AMPRI, Bhopal. At present and based on the above achievements, continuous and
batch production of Cu-based SMAs wires/strips of desired dimensions are being taken up that will
culminate in making of actuators from CSIR-AMPRI developed SMA wires.

Microstructure[compared in quenched condition]: ( i)
Before rolling and (ii) after rolling

Electromagnetic Manufacturing
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Recently AMPRI have procured a 40 KJ, 20 KV Electromagnetic forming machine (Fig 1). This machine can be
operated at upto 15 kHz frequency and is suitable for electromagnetic forming/joining (EMF) and electro

hydraulic forming application. This facility will enable to
work on new application in metal forming and joining.
This high strain rate technique is superiority to
conventional methods in terms of formability, springback,
wrinkling, drawability and joinability, productivity, No HAZ
etc. It can be implemented in Research institute,
Automobile, Aerospace, Nuclear, Home Appliances and
Power sector. Some typical examples of application are
shown in Fig. 2. New projects are being initiated with
BHEL, RRCAT and other industries. Both applied and basic
researchis being carried out.
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Fig. Electromagnetic Manufacturing machine ( 40 KJ)

Smart Material Actuator

Smart material actuators for automobile/vehicle applications; the developed actuators for locking-
unlocking the door latch assembly, fuel filler door/petrol lid release actuator and dickey latch release
actuator system.

Shape Memory Materials are a broad class of smart materials [metals, polymers and ceramics] which are
capable of holding a shape until a suitable stimulus is applied after which they regain their original shape.
Shape Memory Effect (SME) properties are reported in terms of strain recovery rate, stress recovery rate,
shape fixity, etc. Its unique property of retaining different types of shapes at different fixed temperatures
can be used for actuation systems effectively. SME effect is presented in SMA by mainly two phases which
are changes from martensite to austenite and vice versa and this transformation due to either (i)
temperature changes resulting in one way shape memory and/or two way shape memory or (ii) generating
the martensitic phase in SMAs by applying load in the austenitic phase which is capable of storing large
strains. These properties and reasons of SMA is exhibiting very high energy density; therefore SMA based
actuators are compactand lightweight as the alternatives to other types of actuators.

Ina modern car, different types of latches are used to control various functions of the car as well as providing
comfort/safety to the driver. A latch is used to perform the task of a mechanical fastener which either
operates by mechanical lever or electrical excitation. An automobile incorporates numerous special-
purpose latches such as components of doors, hood/bonnet, trunk/boot door and the petrol tank lid etc.
Presently, most of latches are mechanically operated either by applying tension through cable wire or by
electro-mechanical means which is activated by DC motor or by solenoids. These actuators would be
replaced by an alternative SMA technology for activating the latches of the vehicle. Since last couple of years
CSIR-AMPRI is working actively in the area and smart material developed. During the execution of the 12"
FYP and translation project, CSIR-AMPRI has developed expertise in smart material based actuator
development especially using Nitinol shape memory alloy in wire form. The actuators were developed for
automobile for locking-unlocking the door latch assembly, fuel filler door/petrol lid releasing actuator and
dickey releasing actuator system for the vehicle/car. These actuators were designed and developed and
their trial and testing is underway in cars. The figures of the developed actuators are shown below and one
of prototype actuator was installed in car door for trial and testing as well as demonstrating technology. The
electrical resistive heating method is most suitable and easily controlled method to achieving the
transformation temperature.
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Thistechnologyis applied for patent

Specifications

Transform Temp.
Stroke Length
Heating Pulse
a. Frequency
b. Duty Cycle
Peak current

Max Pull/Push Force :

2250g
70-90°C

1 1-4Hz
1 10-80%
:1.47A

Facilities available

° Induction Melting Furnace
400 Tonne Hydraulic Press with Extrusion facility
200 Tonne Hydraulic Press
Differential Scanning Calorimeter
Wire drawing machine [Installed in this financial year
Electromagnetic Forming [EMF] Facility
MiniRolling Mill
Double Acting 50 Tonne Hydraulic Press
Electromagnetic forming machine-40kJ
Electro-chemical etching grid marker

Double acting Hydraulic press

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE




Annual Report zo617 JJf

Light Weight Metallic Materials
Members:
Dr. D. P. Mondal, Senior principal Scientist, Head
Dr. I. B. Singh, Senior Principal Scientist
Mr. Gaurav Gupta, Scientist
Mr. A. N. Ch. Venkat, Scientist
Mr. S. Sriram, Scientist,
Mr. P. Banerjee, Sr. Technical Officer
Mr. N. Prasant, Technical Assistant
Mr. Safique, Technical Assistant
Mr. Abhay Yadav

Al-SiC composite brake drums through high pressure die casting

Aluminium alloy metal matrix composites (Al MMCs) are drawing considerable industrial and scientific
attention now-a-days. Major limitations in Al MMCs is the casting by gravity route, which limits their
engineering application and their characteristics/performance could be improved through faster pouring of
the melt in the mould and by higher rate of solidification. Thus pressurized solidification by pressure die
casting could be a very potential technique. Pressure die casting of AlMMCs has been explored over the past
to a very limited extent and hence requires more to be studied systematically by varying various processing
parameters like injection pressure, temperature and time, etc, to reap the benefits of the material system as
well as the processing technique in practice. Therefore the present work carried out involved the
development of Al MMCs Brake Drum using pressure die casting technique that could enable to ultimately
get good quality castings/components.

In the present work two alloys compositions with optimum percentage of SiC particles have been tried. The
characterization of these materials for various physical, mechanical, thermal and wear properties have been
carried. The simulation of casting of break drum has also been taken up. First the solid modelling of existing
die casted brake drum has been prepared using ABAQUS, software. Then it is taken into casting software to
dothe pressure die casting simulation. As the brake drum is of cast iron available in the market, whichis to be
replaced with AIMMC brake drum, both these materials are considered in the present casting simulation.
Therefore two separate casting simulations have been done using these materials. The regions of the brake
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drum solidify in different stages were also seen. The last solidification region is compared with maximum
stress region of the brake drum found in the simulation results. Wear testing of cast iron and aluminium
metal matrix composite plates were carried out for different time of 5min, 10min, 15min and 20minutes.
The rise of temperature and rate of cooling results were also studied. The wear property result of existing
cast iron material is compared with the developed ALMMC materials. These wear tests were carried out
against the braking material. The understanding of wear property will help in the use of developed ALMMC
materialin brake drum.

Fig.1 Casting Simulation of Brake Drum Component : (a) Solid Model; (b) Solidification Results

Fig. 2 Wear Test Sample plates: (a) Cast Iron; (b) Developed ALMMC

Al-SiC nose cone for torpedoes as specified by NSTL, Vishakhattanam

The dimension and property requirement for nose cone have been given by NSTL. The composite materials (LM13-
10% SiC particles) have been designed and synthesize of using stir casting technique. The composite exhibited yield
strength of 140 MPa. The damping capacity of the composites have been examined. The materials after
characterization and satisfying the requirement of NSTL, the component has been made. Finally the component has
been tested forits leak proof by NSTL. The prototypes have been supplied to NSTL for performance evaluation.

Bioactive Ti-based Porous composite for Bio-implant applications

Ti-cenosphere syntactic foams using cenospheres of different seizes and volume fractions were made using powder
metallurgy technique. The foams were characterized in terms of mechanical properties and microstructures. The
foams with 50% cenospheres exhibited strength of 250-300 MPa. Its modulus varies in the range of 15 to 30 GPa. The
same foams have been characterized for understanding corrosion behavior. These foams exhibited excellent
corrosion resistance in Hank's solution. The Ti-cenosphere foams with and without HAP coating were used for invitro
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tests (cell viability). Furthermore, these foams were examined for cell or tissue adherences. It is observed that Ti-
foams with 50% cenosphere and having cell size of 250 micron exhibited better cell viability and cell adherences. HAP
coating exhibited improved cell viability.

Ti-cenosphere syntactic foam Cell viability of HAP coated Ti-cenosphere foam
Use of cenospheres for making Al-cenosphere syntactic foams

Cenospheres of different size ranges were extracted from thermal power plant waste fly ash. These
cenospheres are hollow spheres primarily consisting alumino-silicate phases. These are stable up to 1000°C
andthe shells are strong. In view of these low cost bi-product of thermal power plant was used as micro-pore
formation in aluminium alloys to make aluminium cenosphere syntactic foams. The density of aluminium
cenosphere syntactic foams comes to be around as low as 1.9 gm/cc. The remelting of aluminium
cenosphere syntactic foams followed by solidification, leads to generation of functionally graded syntactic
foams. These foams further tested for electromagnetic shielding and found that thay have improved EMI
shielding as compared to aluminium alloy. The absorption coefficientis also much higher thanthealloy.

Microstructure of Al-cenosphere syntactic foam Functionally graded Al-cenosphere foam
billet.
Ti-foams for bone-scaffold and filtration

Applications Open cell Ti-foams with 40 to 80% porosities and 50 to 250micron cell sizes were made through
powder metallurgy technique. The pores are uniformly distributed and are precisely controlled. The
compressive yield strength and modulus of these foams were found to be in the range of 20 to 350 MPa and
12 to 40 GParespectively depending on the pore size and extent of porosity. The invitro tests of these foams
were carried out using different cell liners. It is noted that the foams with 250 micron cell size and 50 to 60%
porosity exhibited excellent cell viability and cell proliferations. The corrosion tests demonstrates that these
foams are highly corrosion resistant against our biofluid. After all such characterization, these foams were
coated with HAP and the similar tests were carried out. Improved performance were observed. Finally these
foams were also tested for filtration. These Ti- or SS foams exhibited good filtration capability. The prototype
filter and possible bio-implantare made in the laboratory using the optimized process parameters.
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Pilot scale manufacturing of Aluminium composite foams

A semiautomatic set up has been established to make 35 kg of aluminium foam billet (Fig) which can be used
for making bigger size sandwich panels (Fig) and other prototype components (Fig.). CSIR-AMPRI has
developed the capability to make 100 kg of aluminium foams of different density (0.25 g/ cc to 0.9 gm/cc) of
aluminium foams per day. The aluminium foam can be made at a cost of Rs 1000/per kg. The foams exhibits
strength as high as 30 MPa and energy absorption as high as 14-15 MJ/m’.

Giant Aluminium foam billet and foam core sandwich panel

Aluminium Foam for Crashworthiness Applications

CSIR-AMPRI has taken the activity for making cost effective high strength and energy absorbing aluminium
foams for crash-worthiness applications. The high strain rate testing of aluminium foam exhibits plateau
stress of 45 MPa at a strain rate of 1500 S-1, for its density of 0.7 g/cc (Fig). Aluminium foam filled crash boxes
exhibited 100% improvement in energy absorption. The testing at ARAI, pune states that filling of 400g of
aluminium foam in a crash box of 1000 gm increased the energy absorption from 9.9 kJ to 19.9 KJ at a speed
of 54 Km/hr (Fig). This is sufficient to mitigate impact energy of a car weighing 750 Kg. Thus these foams can
also be used excellently in other transportation sectors like rail to avoid damage due to train accidents.
These could be excellent materials for blast resistance applications. AMPRI, Bhopal has developed the
competence in making foams with different density in large scale.
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- — Parameter Value
il Height of Drop 5.0meters
Weight of Drop 190kg
i Weight of the
g =i crash box 8209
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Drop weight test (force-displacement diagram) Aluminium foam blocks (35 kg size) and Al-foam core sandwich panels

Steel foam asfilters

Stainless steel foams were also developed using ss powder and different space holders through powder metallurgy
technique. The SS-foams with porosity in the range of 50 to 85% and pore size of 50 to 250 micron are made in
laboratory scale. Foam blocks, discs and cylinder are made. These foams exhibits strength as high as 300 to 400 MPa.
The porosity size and volume fraction can precisely be controlled by controlling the size and quantity of space holder.
The process schedule changes with the change of space holder. For each type of space holder the process flow chart
has been optimized. Foams are then used for making prototype filters, which have also been tested.

SS-foam blocks with 80% porosity SS-foam disc filter (pore size 50 micron)
(pore size 250 micron)

Carbonfoam

Initial attempts have been made to make carbon foams with varying densities and cell size. Template route
has been used. The carbon foams with density 0.3 g/cc to 0.7 g/cc were made . These foams were also
reinforced with cenosphere to examine its effect on electromagnetic shielding. Finer size cenosphere and
higher cenosphere content improve the EMI shielding as well as absorption coefficients. Carbon foams of
sizes 100 mm x100 mm x10 mm are successfully made. Attempts are being made to use these material for
battery applications as well as sandwich panel applications.

Development of domestic defluoridation filter using synthesized nano gamma
aluminaparticles as adsorbed material

The main objectives of the project are
i) Bulk synthesis of nano gamma alumina particles through different process routes

ii) Adsorption kinetics and desorption studies of the synthesized nano alumina particles
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iii)  Effect of different anions on the defluoridation rate and physic-chemical analysis of the raw and
treated water

iv)  Development of water filter candle /column of synthesized materials usable at domestic level

vi)  Demonstration and commercialization of synthesis process and development of defluoridation
filter/column

Under this project synthesis of nano-gamma alumina via different processes route are started and their
characterization through XRD, FTIR, SEM etc are going on . After trying of different synthesis processes, one
cost effective process of synthesis of nano-alumina will be selected for their use in incorporation in water
filter/candle and in making of defluoridation device/modem.
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Advanced Construction Materials

Group Members

Dr. R.K. Morchhale, Chief Scientist and Head
Dr. P. Ashokan, Sr. Principal Scientist

Dr. S. Murali, Principal Scientist

Dr. Alka Mishra, Scientist

Ajay Kulshrestha, Sr. Technical Officer

Manufacturing hybrid lightweight, high strength and glossy finish polymeric composites from marble and
granite waste stream

Project Objectives

Survey, inventory on marble and granite wastes availability/ generation, current utilization and
recycling potentialin the State of Rajasthan

Feasibility study to use marble and granite waste for development of polymer based composites
and understanding its material performance to potentially use as an alternative to wood/timber
for building, construction and furniture industry.

Fibre (Natural & synthetic fibre) incorporation with marble & granite waste and development of
hybrid advanced composites "Marble Wood" as an architectural interior for transport system
and otherinfrastructure.

Testing, evaluation and validation of marble and granite waste reinforced composites.

Prototype manufacturing, durability & LCA studies of marble wood composites, networking and
interaction with industry for commercial exploitation, documentation, report preparation,
dissemination of research finding and participation in exhibition & showcasing and
Commercialization of marble wood composite technology.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Research Background

Marble occurs abundant in nature. It is used and mined at many places in India since early time. In India
about 85% of marble production is received from Rajasthan and mostly all mining and processing activities
are under operation around Udaipur and Makrana. India status on marble waste management,
Environmental issues, necessity to this study. Rajasthan has more than 4000 marble mines and about 1100
marble processing units. The marble processing industry involves mines, processing plants for
manufacturing walls tiles, floors tiles, articles, waste production and other secondary activities. The marble
industry is now one of the very important industrial sectors in Rajasthan employed over one million people.
The marble deposit in Rajasthan is estimated to be more than 1,231 million tones. The granite reserve is
estimated to be 9190 m3. The marble reserve in Rajasthan found in various colors and shades. Rajasthan
possesses around 1,100 million tones of reserves of superior quality in 20 districts of the State leading
largestin the country.

Marble waste slurry is produced at almost every operation and it has been disposed off nearby area. When it
gets dried it causes air pollution and health hazard. The marble processing industry consumes huge water
for its different operations for cooling and flushing different discharge. In these operations large volume of
wastewater has been discharged and water pollution of the region is caused by discharging such marble
slurry. Also dried air borne waste residues deposited on vegetation hampers their growth. Mines under
operation abandoned mines, dumping sites, slurry waste sites, deposition of dried slurry site are major
causes for pollution hazards in Marble industry. Huge quantity of marble is being released from marble
cutting, polishing, processing and grinding. Improper handling and mismanagement of marble wastes
create major environmental and ecological problem as it contaminates soil, ground water and dissipate air
pollution and affect human health. To safeguard the environment and efforts would be effectively utilize the
waste produced during marble, granite extraction, cutting, grinding efforts are being made for recycling
different wastes and utilize them in valuable applications. Granite and marble sawing powder wastes is
widespread by-product of industrial processes in India. Generally these wastes pollute and damage the
environment due to sawing and polishing processes. Accordingly, the amount of mining and processing
waste has increased. Marble and granite waste is generally a highly polluting waste due to both its highly
alkaline nature, and its manufacturing and processing techniques, which impose a health threat to the
surroundings. The marble and granite industrial cluster in India is imposing an alarming threat to the
surrounding communities.

The proposed project targets to demonstrate that marble and granite waste particulates can be used as a
potential reinforcement and filler to synthesize lightweight composites, high strength composites, sandwich
composites, hybrid composites with glossy finish using suitable polymeric binder / fibers system. The
outcome of the proposed program is expected to show significant improvement in the composites with a
flexibility of light and stiff components for various utility and also may open an avenue to beneficially exploit
the abundantly available marble/granite resources as a potential raw materials in partially replacing glass
fine composites and other petroleum based synthetic products in different engineering applications. The
proposed hybrid composites would have tremendous scope in wide range of applications such as partition,
flooring and ceiling, load bearing and non-load bearing walls as architectural panels in construction
industries. The possible uses of these composites in construction, housing and locomotive applications are
berth panels, seat support panels, doors, roofing panels, partition and furniture. There is great scope for use
of the proposed hybrid marble/granite waste composites in consumer goods and other strategic
applications. The hybrid composites would be free from insects, fungus, termite and corrosion attack. The
composites proposed in this research program will have significant role for commercial use in composite
industry for sustainable development as well as address effective use of marble and granite wastes and
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avoid environmental pollution.

The scope of proposed research aims to achieve dual benefits to maximize the utilization of marble and
granite waste particulates generated in mass quantity in India with suitable binder / fibers system for making
light weight, high strength, glossy finish green composites, which can be used as an alternative materials for
timber or conventionally available timber substitute materials, plastic and GRP composites. The proposed
research program and their expected outcome have great scientific, technical and industrial relevance to
meet the current and future challenges on hybrid green composites.

Progress made from December 2016

° Survey and data collection of Marble and granite waste samples collection from different parts
of Rajasthan.

) Procurement of raw materials such as polymer, natural fibres
Processing of marble and granite wastes

° Feasibility study, synthesis and development of marble waste particulates reinforced
composites

Panels made out of Marble wastes for possible Sandwich composite made out of Marble wastes

application in wall tiles and floor tiles for possible application in partition wall

Fibre and Particulate Reinforced Hybrid Polymeric Composite as Architectural Interior for Building
Construction Materials

Project Objectives
Phasel

° To develop lightweight hybrid wood substitute green composites with glossy finish using waste
particulates andfibres.

° Property evaluation and validation of proposed composite's properties with target to use as
architectural interior wall panels in construction sector.
Phasell

° Up-scaling and full scale prototype manufacturing of hybrid wood substitute green
composites, technology transfer, commercialization and create new industries

Significant Achievements
Mobilisation of work, arrangement of raw materials (chemicals, polymer, particulates, polymer). Processin
preparation and procurement of major equipment such as Digital compression molding machine, Mixing

system, raw materials processing equipment. Fabrication of Mould, calendaring system, mixing machine.
Lab scale experiments and process development for manufacturing waste particulates and jute textile fibres

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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reinforced hybrid glossy finish green composite materials. Cost benefit analysis of hybrid glossy finish green
composite materials with comparison to commercially available synthetic materials such as particle board,
MDF, ply wood, teak wood. R&D is in progress for further improving the process parameters, testing
evaluation of hybrid composites performance and raw materials processing.

The cost benefit analysis indicate that Hybrid composites developed in the present study is four times
stronger than teak wood and about 30% cheaper than teak wood. As compared to synthetic wood, it reveals
that the hybrid composites are about seven times better in quality but the price is almost the same. Hybrid
composites are highly durable & resistance to weather, moisture, corrosion, termite & fungus and fire self-
extinguishing nature.

Hybrid glossy finish green composite doors (35 numbers) have been manufactured in pilot scale (2 metre
x1metre x0.3metre). About 15number of full scale doors have been fixed in the renovated admin building in
CSIR AMPRI Bhopal as a demonstration trials. Fabrication of improved quality of architectural cladding
panels have been completed. To popularize and attract industrial client and customer for possible
technology commercialization, a Table Calendar 2017 was prepared highlighting the significance of hybrid
composite panel products and were disseminated.

CSIR- AMPRI Bhopal has organized an "Industry Meet - 2016 " in association with Govindpura Industries
Association (GIA) Bhopal to ease the commercialization of Advanced Hybrid Green Composites Technology
on 8th Nov., 2016 at GIA Convention Hall, Bhopal. The workshop aim to create more opportunities for
existing industries, start-up industries and entrepreneurs. Networking with industries for commercial
exploitation in progress. Four industries clients, entrepreneurs, start-up are networking with us in last four
months for possible technology licensing, Out of which one industry namely M/S. Eco-Bright Sheet Co. Pvt
Ltd Bhilai from Chhattisgarh has licensed CSIR-AMPRI Bhopal Hybrid Composite Technology namely
"Advanced Hybrid Composite Wood and Wood Substitute Materials (AC- Wood)" on 7March 2017. Shri
Suresh Kumar Sahu, MD, Eco-Bright Sheet Pvt Ltd Bhilai, CG along with his officials and technicians consisting
of nine members have arrived CSIR-AMPRI Bhopal on 21March2017 and they are taking complete training
from AMPRI Bhopal for commercial production of Hybrid Composites and setting-up industry in Bhilai CG.

Advanced Hybrid Composite Wood and Wood Substitute Materials (AC- Wood) developed at CSIR-AMPRI Bhopal and have
been demonstrated for use as floor tiles, door, partition panels, false ceiling

CSIR-FTT Project outcome

Samples and full scale prototype materials / panels of different colour, thickness texture, surface finish have
been fabricated and pictures of the same have been shown below.
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Glossy finish hybrid green composites panels developed
using flyash particulates reinforced in jute cloth

Ak
we Tl .~

Hybrid green composites for possible use in architectural partition panels

Hybrid green composites sandwich panels

g A . . ) Centre table made of hybrid composite
(Skin sunmica and core is hybrid composite)

Hybrid composites door, installed / fitted in CSIR-AMPRI

renovated admin building for demonstration
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Technology Demonstration on "Use of Fly Ash in Agriculture" at Adani Power Maharashtra
Limited (APML), Tirora, Gondia, Maharashtra.

The project aims at demonstrating and popularizing the safe and bulk utilization of Fly ash generated by
APML in agriculture. The Fly ash from APML was characterised for physical and chemical properties along
with nutritional content and trace and heavy metals. A Class-IV wasteland of about 1.5 acres is being
developed by the application of APML Fly ash @ 60 tonnes/ha (T1) and 110 tonnes/ha (T2) in separate
treatments and compared with the control plot (TO), where ash is not applied. Paddy (Oryza sativa) and
chana (Cicer arietinum) crops were raised in kharif 2016 and rabi 2016-17 respectively. The crop Yield data is
presentedinTable.

Table 1. Crop yields during kharif 2016 and rabi 2016-17 cropping seasons

Fly ash Treatment Paddy Crop (Kharif 201  6) Chana Crop (Rabi 201 6-17)
Yield (Q/ha) Yield (Q/ha)

TO (Control or No ash) 58.67 10.78

T1(60T/haFlya sh) 68.00 13.02

T2 (110 T/ha Fly ash) 74.67 13.60

With the application of Fly ash, the paddy crop yield increase was 15.91 % and 27.27% in T1 and T2
respectively over control. The chana crop also got encouraging response in rabi 2016-17, with an increase of
20.77% and 26.74% in T1 and T2 over control respectively. With the application of Fly ash, the pH, Electrical
Conductivity and Water Holding Capacity of the soils increased slightly. The levels of available phosphorus,
potassium and sulphur in soil have increased significantly with the application of Fly ash. The available
micronutrients viz., copper, zinc, manganese, iron and boron of soils have also increased considerably. With
reference to the trace and heavy elements, the application of Fly ash has little impact and the changes are
not significant, which are below the permissible limits.

Kisan Melas and Training Programmes Organised by CSIR-AMPRI, Bhopal on Fly ash
Utilisation in Agriculture:

(1) Kisan Mela-cum-Training Programme

A Kisan Mela-cum-Training Programme with live demonstration on "Technology of Utilization of Fly ash in
Agriculture" was organised jointly by CSIR-AMPRI and APML at Berdipar village, Tirora under the supervision
of Dr. S. Murali, Principal Scientist, CSIR-AMPRI, for 56 local farmers on 9th June 2016. During this event, a
Technical Brochure in Marathi entitled "S<0=T aTefa=ITATS! IATSTH-IT FelTs 3T STATT " was released for
the popularisation amongthe farmers and villagers on the benefits of Fly ash use in agriculture (Fig 1.).

(2) Kisan Melain Rabi 2016-17 cropping Season

A grand Kisan Mela was organised under the guidance of Dr. S. Murali, Principal Scientist, CSIR-AMPRI, for
the local farmers at Kachewanisite, Tirora on 3rd February 2017, in which technical guidance was given to 82
local farmers on the use of Fly ash in agriculture (Fig. 2). The programme was graced by Shri Anil ingle,
District Agricultural Officer, Gondia, Dr. Rajiv Marathe, Principal Scientist, ICAR-Central Citrus Research
Institute, Nagpur, Shri C. P. Sahoo, Station Head, Shri A. P. Singh, AGM, Shri Samir Mitra and Shri C.V.S. Pratap,
Vice Presidents, Shri Nitin Shiralkar, Co-ordinator, Adani Foundation APML, Tirora.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Integrated Approach for Design and Product Development

CSIR-AMPRI has been working actively on the development of polymer composite over a decade, has
experience on design, simulation and Product development using various materials and processes to
support industries near Bhopal. During the 12th plan project, we have actively participated in developing
CNT reinforced Shape Memory Polymers composites and its applications. We also developed high strength
insulating polymer composites. In the year 2015, we started working on making single layer Graphene (2D
allotrope of Carbon arranged in honeycomb lattice) through RTP-CVD. In order to lead AMPRI in the new
emerging manufacturing technologies, we have recent initiative on developing Graphene based composite
materials and components through 3D printing technologies. In another direction our scientist are also
working on Atomistic Molecular Dynamics simulation, Finite Element Simulation and failure analysis. Group
consist of strong scientific & technical staffs & AcSIR students from multidisciplinary backgrounds from
engineering and science working on cutting edge research on materials science and processes.

Group Members:

Dr.S. A.R.Hashmi, Sr. Principal Scientistand Head
Dr. A. K. Singh, Sr. Principal Scientist

Dr.Sanjeev Saxena, Principal Scientist

Dr. N. Sathish, Senior Scientist

Dr.R.K.Bharilya, Senior Scientist

Mr. Nikhil Gorhe, Scientist

Dr. Ajay Naik, Sr. Technical Officer

Mr. N. Prashant, Technical Assistant
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CNT Reinforced Shape Memory Polymer Composites

Shape Memory Materials are a class of smart materials which are capable of holding a temporary shape until
a suitable stimulus is applied after which they regain their original permanent shape. Under the Project for
12th FYP on "Design and Development of Thermo Responsive & Magnetic Shape Memory Materials and
Devices for Engineering Applications" an activity of improvement in shape memory polymer composites
was undertaken. Shape Memory Polymers (SMP), are being studied extensively for various engineering
applications. The stimuli for SMPs include heat, moisture, solvent or change in pH value light, stress etc.
SMPs possess exceptional high recovery strain but their low recovery-stress, thermal and electrical
insulation result in limited applications. The methods such as increasing the cross-linking density, adding
inorganic fillers to polymer matrix, changing polymer chemistry or changing deformation conditions, etc.
have been adopted to increase the elastic modulus and in turn the recovery stress of SMPs. The
reinforcement of SMPs with CNTs has been investigated in CSIR AMPRI to improve their mechanical and
electrical properties.

The shape memory effects in the samples were observed using conventional thermo mechanical cycle, as
well as a modified thermo mechanical cycle designated as PSRS (Progressive Stretch-Relax-Stretch) cycle.
The conventional SMCP involves; i) heating the sample to TH which is higher than the glass transition
temperature, Tg, ii) deforming/stretching to a certain level, iii) bringing down the temperature below Tg
without relaxing the deformation strain, iv) removal of imposed strain (clamps etc.) and allowing the sample
to relax and attain a fixed length, If, or a temporary shape. Sample is now ready to evaluate shape memory
effects as shape memory has been created in the specimen. As mentioned in step (ii), sample was stretched
continuously to a certain length Is at temperature TH in conventional SMCP, whereas under the modified
SMCP the deformation step (ii) was replaced with PSRS scheme of deformation. Accordingly, the maximum
strain in step (ii) was attained in several steps with intermittent relaxation. In other words small strain is
followed by relaxation and stretching, and further followed by second relaxation and stretching. The process
continues until the maximum designed strain is achieved. Steps (iii) and (iv) remained the same as in
conventional method for creating shape memory in the polymeric materials.
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Figure 1. Stretch and recovery curves of SMPU deformed by PSRS.

Different test specimen were prepared and were designated as SMPU, PUCNT1, PUCNT2, PUCNT3, and
PUCNT4 having 0, 0.063, 0.125, 0.188 and 0.250 phr MWCNT in SMPU respectively. Figure-1 shows three
stress strain curves and three recovery stress strain curves of polyurethane (SMPU) samples corresponding
to PSRS scheme of development and characterization of shape memory polymer. The maximum strain was
attained in three steps; first sample was stretched 17% and relaxed, then stretched up to 34% and relaxed,
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finally in third steps the sample were stretched to 51%. After allowing them to fix a temporary shape,
recovery stress was determined as per standard procedure. The recovery stress of SMPU at 70°C was
observed as 1.09 MPa. The strain recovery was 77.75% in this case. Similarly Figure 2 shows three stress
strain curves and three recovery stress strain curves of CNT reinforced polyurethane (PUCNT1) samples
corresponding to PSRS scheme of development and characterization of shape memory polymer.
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Figure. (i) Stretch and recovery curves of PUCNT1 deformed by PSRS. (ii) Recovery-Stress curves of various
samples deformed by (1) PSRS method and (2) conventional method.

Figure 3 Shows the recovery stresses of deformed samples at different strain by 1) conventional method and
2) PSRS method. The samples were stretched to the maximum (51%) strain at 70°C by conventional and PSRS
method. The stretched samples were brought to ambient temperature, and relaxed. The recovery stresses
were measured corresponding to deformed strain once the samples were brought to 70°C and the strain was
relaxed slowly with constant strain rate. The recovery stresses of SMPU, PUCNT1, PUCNT2 and PUCNT3 were
found to be 1.04, 1.14, 1.58 and 2.11 MPa, respectively for PSRS and 0.88, 1.06, 1.55 and 1.97 MPa,
respectively for conventional deformation. Higher values in recovery stresses were observed in the PSRS
scheme as compared to conventional scheme.

A High Mechanical Strength Environment Friendly Electrical Insulation

Natural fibre based electrical insulating materials provide an alternative to conventional electrical insulation
due to their eco-friendliness and biodegradability. Sisal fibre is one of the most promising natural fibre for
application where the combination of electrical and mechanical properties is required. The sisal fibril based
epoxy composites with different fibril loadings composite could be used where maximum mechanical
strength and good electrical insulations are required like press board in transformer and its assembly used in
transformer manufacturing.

The sisal fibrils were treated by 5% NaOH solution for accomplishing the desired results. The mechanical and
electrical properties of untreated sisal fibril reinforced epoxy (USFE) and treated sisal fibril reinforced epoxy
(TSFE) composites were evaluated. The effect of frequency variation on dielectric constant ?' and dissipation
factor tan? of TSFE composites are also shown for different fibril loadings; 10, 20, 30 and 35 wt. %. The tests
were carried out at room temperature in frequency range of 1-10 kHz. It was observed that the dielectric
constant ?' and dissipation factor tan ? of TSFE were decreased with increased frequency Fig. 2 and Fig.3
respectively.
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Fig. 4The tensile strength and Modulus of
USFE and TSFE composites with loading of
sisal fibril

Fig. 5The Flexural strength and Modulus
of USFE and TSFE composites with loading
of sisal fibril

High quality single layer Graphene on Cu foils through RTP-CVD

Last year we have successfully demonstrated high quality single layer Graphene on Cu foils. The developed
processis unique and enables us to make Graphene through cheap technology. Only by developing such low
cost technology in future we could achieve the Graphene fibers by expanding our low cost Rapid Thermal
Processing - Chemical Vapour Deposition (RTP-CVD). This year we have carried out several experimentation
and optimized the results for growth of above 90% single layer Graphene over an inch Cu foils. Hence we
have demonstrated the growth of Single Layer Graphene the next step will be to make large area uniform
single layer Graphene on Cu foils. The Graphene grown are of very high quality and ratio of intensity of 2D
peak and G peak is close to 4.0. Which shows the device quality Graphene on Cu foils. We have made
collaborative research with IISER, Bhopal for Raman mapping to confirm the quality of the Graphene. Also
further process of making devices and utilize the Graphene to make various devices.
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Fig : Raman spectra shows high quality with 1,,/1. ration 3.83

Advanced Micro Lattice Structures made of Graphene composite materials

We have utilized the metal 3D printing through collaboration from RRCAT, Indore and carried out work on
optimizing the laser parameters of Al/Graphene composites. Laser additive manufacturing (LAM) is one
of the advanced manufacturing technologies capable of manufacturing complex engineering
components with superior material properties by layer by layer deposition of material directly from
CAD model. Layer-by-layer addition of material empowers LAM in selective deposition of pre-defined
composition of material shaping the engineering components making it a feature based design and
manufacturing technology. The LAM built components largely depends on LAM processing
parameters and the quality of single deposited layer. Hence selection of appropriate processing
parameters is one of the mandatory requirements for achieving superior mechanical properties LAM
built components. This paper reports the LAM of aluminum/grapheme (AI-G) composite on Al and SS
substrate. 2 kW fiber laser based additive manufacturing with 2 mm laser beam diameter at substrate
was used to deposit AIG layers (Al + 1%wt G) at different combinations of laser scanning speed and
laser power. Effect of laser power and scanning speed on the quality of deposited layers was investigated
and optimum parametric window was identified. The Optimum range of energy intensity is 50 to 400 J/mm
which favors material deposition (< 50P/v - < 400 J/mm). Thus prepared samples were subjected to
optical microscopy, scanning electron microscopy and microhardness measurements. A good quality
continuous track is observed at 108 J/mm energy intensity and there is very slight change in
hardness observed on Al substrate). A significant increase in micro hardness is observed on SS
substrate. The maximum value of HV is 463.6 at 0.6 m/min. laser scanning speed and 1.2 kW laser
power. These LAM built Aluminium grapheme composite have potential applications in the field of
light weight and high strength material for manufacturing of complex shape and cellular structure

A metallic microlattice is composed of a network of interconnecting hollow struts. Metallic microlattices are
characterized by very low densities. Mechanically, these microlattices are behaviorally similar to elastomers
and almost completely recover their shape after significant compression. This gives them a significant
advantage over earlier aerogels, which are brittle, glass-like substances. This elastomeric property in
metallic microlattices furthermore results in efficient shock absorption. Metallic microlattices may find
potential applications as thermal and vibration insulators such as shock absorbers, and may also prove
useful as battery electrodes and catalyst supports. Automotive and aeronautical manufacturers are using
microlattice technology to develop extremely lightweight and efficient structures that combine multiple
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functions, such as structural reinforcement and heat transfer, into single components for high-performance
vehicles. In CSIR-AMPRI we have developed and 3D printed various micro lattice structures and studied its

mechanical properties.

Structures made by us using PLA

Unit cell of B0 Micra lattice structure Unit cell of BCTs Micro lattice structure of
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Navel Calabi-Yau based micro lattice structures for light weight applications have been developed. Calabi-
Yau manifold is a unique structure which particularly made by algebraic geometry. The extraordinary
microarchitecture of this manifold excite the researcher to envisage the mechanical properties of the
structure. In order to identify the mechanical properties of the structure, this study has been undertaken.
The structure have been designed on Rhinoceros-Grasshopper with certain geometrical parameter such as
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dimension (6D, 7D, 8D, 9D, 10D) and 3D
printed by FDM printer with PLA material.
Making of cellular materials of complex
geometrical structures to reduce strength to
weight ratio are the leading application part
for additive manufacturing. Furthermore 3D
printer is used to manufacture uniform
cellular solids which is having high strength
accompanied by a relatively low mass,
better energy absorption characteristics,
making them suitable for high value
aerospace, medical and engineering
applications.
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Water Resource Management and Rural Technologies

Group Member

1. Dr. J.P.Shukla, Principal Scientist
2.Dr.S. Mishra, Scientist
3.Dr. N.Saha, Pr. Technical Officer

Water Resources Management and Rural Technology Group has mandate to carry out studies in water
resources management. Main capabilities of the Centre exist in Resource Modelling and Analysis. Aim of
the groupistoapply Scientificand Industrial R & D that maximizes the economic, environmental and societal
benefits for the people of the country through Watershed and Wasteland development, Rainwater
Harvesting, Water Resources Management, Improvement of Irrigation, Rural Employment, Economic
growth of Tribal Community. The activities of Group are given in the following figure :

Modeling of Soil Behavior Change Due To Groundwater Level Variation for Rural Water Resource
Management

In the study two study sites were selected for instrumentation. One of the selected sites pertains shallow
ground water levels and other site fall within deep groundwater zone. Both the selected sites are coming
under Tawa river catchment area of Hoshangabad district M.P. In each site instruments were installed for
regular monitoring of soil moisture and temperature. The installed instruments contain data loggers
connected with sensors (soil moisture & temperature sensors). These sensors are deployed at different
depths (5,7 & 10feet) and are sensing the data continuously. After data generation analysis were carried out
and relationship between soil moisture/temperature within soil profile was established (Fig.5). Also at these
test sites water level depth is monitored regularly in a nearby dug well. Furthermore pre & post monsoon
water level depth (Fig.1&2) have been recorded in dug/ bore wells at various locations in the watershed to
observe the seasonal fluctuation of groundwater level.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE é
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Fig.1: Pre-monsoon Depth to water level (May2016 Fig.2:Post-monsoon Depth to water level (Oct.2016)

Surface soil moisture was measured at various locations of the watershed manually with the help of soil
moisture probe (Fig.3). Soil sampling were done and carried for soil moisture and soil texture analysis in the
laboratory. Besides this, land surface temperature (LST) mapping was carried out during May 2016 to Jan.
2017 from satellite and in-situ observations. LST map (Fig.4) showing the spatial distribution of land surface
temperature in the watershed. Relationship between satellite derived & in-situ observed land surface
temperature were developed (Fig.6).
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"Clean Water: Sustainable Option, Development of Spatial Decision Support System (SDSS) and
Hydrological Modeling for Assessment and Management of Nutrients and Pesticide Pollution in

Agricultural Watershed" - ESC-0306.

Under the project work pre-monsoon and post-monsoon water sampling were done at various locations of
the watershed and their analysis was carried out in the laboratory. The parameters of water which were
analyzed include; pH, TDS, Ec, Phosphate, Iron, Manganese, Chlorine, Sulphide, Sulphate, Nitrate, and
Fluoride. A bargraph of each parameter were made which is displaying the concentration of that parameter
presentin the groundwater. The results of water analysis have showed that at some locations iron is present
above permissible limit (> 0.3 ppm). Manganese is found above permissible limit (> 0.1ppm) at many places
of the watershed. Nitrate was also found at some locations above the permissible range. The other
parameters analyzed were falling in normal range. Furthermore, information about the pesticides,
fungicides and fertilizers applied there on crops and vegetables were collected. There effect on groundwater
has been traced at many locations, which ensure that some chemicals and nutrients are leaching from the

soiland getadded in groundwater regularly.
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Supporting services
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Performance Planning Division

Planning & Performance Division (PPD) works as a focal point for monitoring and evaluation of the scientific
projects and programs of the institute. PPD work as bridge between lab and CSIR HQ for management of
research and development activities. Coordination for Intellectual Property Right Management,
International collaboration, Business Development activities, drafting of agreements related with Research
and Development, Technology/Knowhow transfer is being done through PPD. PPD acts as central repository
of the project documents, progress reports, and utilization reports, project completion reports. PPD is the
central agency for monitoring and evaluation of the projects for the committed deliverablesin a time bound
manner and progress of utilization of the funds to meet the mandated objectives of the project.

PPD is also a key player in framing projects for five year plans / short term projects of CSIR through
transparent consultative process among the CSIR-AMPRI scientists and other interested appropriate
network project partners.

Facilitation and implementation of the programmes by release/ rephrasing and re-appropriation of funds
and issue of the new project numbers. Participation in project review meetings, implementation of mid
course corrections, organising the Research Council meetings, Prepration of Agenda and Minutes of the
meeting and Coordination with Audit related with R&D activities, are the other activites of the Division.

Members:
1.Dr.S.K.S. Rathore, Head PPD
2.Dr.J.P.Chaurasia, Sr. Scientist
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Business Development Cell

Workshop on Flyash Utilisation organized by Adunik Padampur Power Plant, Jamshedpur and L&T-
Sargent & Lundy Limited in Association with CSIR-AMPRIBhopal on 17Feb 2017 inJamshedpur

The focus of the above workshop was to disseminate fly ash based technologies & research findings of CSIR-
AMPRI Bhopal among various local industries and create new industries and maximizing use of fly ash on
different sectors. About 60 officials were participated n the program from brick , concrete, civil
infrastructure and furniture and composite manufacturing industries. More than 10 industries have showed
keen interest on AMPRI's technologies on fly ash utilisation and an new opportunity for collaborative
program and technology commercialization is expected soon. Adunik Power and Steel industry,
Jamshedpur is closely networking with the AMPRI for Geo-Polymer concrete and Hybrid Composites
technology transfer.

Presentation and showcasing CSIR-AMPRI Technologies to the Fly ash utilisation 2017 Conf. organized by
Mission Energy Foundationin New Delhion 27-28 Feb17 at Vivanta International, New Delhi.

CSIR-AMPRI Bhopal has participated in Fly ash utilisation 2017 Conf. organized by Mission Energy
Foundation on 27-28 Feb17 in New Delhi. Dr. Asokan Pappu has showcased large scale size of Hybrid Green
Composite materials with different texture, colour and thickness in the exhibition. This was attracted by
many industries. On 28 Feb 2017, Dr. Asokan has presented and disseminated CSIR-AMPRI's Fly ash based
Technologies to industries, participants and fly ash producers. Officials from various industries from Prism
Cement Ltd., Satna, Tata Power Mumbai, Jindal Steel & Power Angul, Thermax Ltd, POWER Division Pune,
Star Cement, Gawahati, Zaak Tech GmbH Germany, Bajaj Group Delhi, Gujarat Industries Power Co. Ltd,
Surat, and many more industries were showed keen interest on our hybrid Composites among the 200
participantsin the program. Details discussion was held with all those interested participants, and expected
more business opportunities and collaborative program.

Showcasing CSIR-AMPRI Technologies at the National Conference held at NPL New Delhion5 March 2017

The 4th National Conference on Innovation in Indian Science &Technology with a Focus on Rural Housing
organized by NPL & Swadeshi Science Movement of India was held during 4-5 Mar.17 at NPL New Delhi.
During the conference, CSIR - AMPRI has showcased Hybrid Green Composite Materials in full scale. Several
delegates and industry participants have been attracted with our composites and those participants have
discussed with details for possible licensing and creating new Industries for manufacturing Hybrid
Composites.

Technology
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Knowledge Resource Centre

The objective of the Knowledge Resource Centre (KRC) is to provide knowledge updates to the research
personnel of the Institute through subscribing various technical journals, books, magazines and other
means. NKRC has been an important means to make available the required technical information/services
from different publishers/agencies in order to keep our R&D personnel abreast with the current worldwide
scientific developments in their areas. The technical resources currently available at CSIR-AMPRI are
available online for the convenience of the researchers. At present, CSIR-AMPRI KRC is using proprietary
software for library management system called "LIBSYS" for managing its resources. To make the
information storage, retrieval and sharing exercise more effective, activities pertaining to the creation of a
CSIR distributed library/virtualized union OPAC system with CSIR holdings using Z39.50 protocol & Open
source integrated library management software are in progress. As far as activities at AMPRI-KRC are
concerned, nearly 12000 entries of books, journals etc. have been migrated to the newly developed
integrated library management system. This includes Open Public Access Catalogue (OPAC) which is
compatible with Z39.50 protocol. The current year saw an addition of 83 books on different technical areas
based on recommendations of CSIR-AMPRI staff to the library. The Institute has developed its own
Institutional repository and is maintaining the research publications authored by AMPRI-staff and reports
generated at the Institute.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Information Technology Centre

This Information Technology group looks after the day-to-day operation of internet, intranet, web and email
services in the institute with a view to smooth and effective operation of the system. The network utilizes a
mixture of optical fibre, UTP cables and switches. The access to internet is provided through a gateway to the
external world via a 10 Mbps leased line from BSNL. A local Area Network has been set up which connects
together approximately 150 computers spread over the AMPRI campus. Migration to a more efficient
infrastructure with new servers to improve the quality of service has already been done. Multi-layered
firewall, anti-spam engine, antivirus solution has also been implemented to enhance the overall network
security.

The group also helps the Institute to plan forimproving the quality of the services in terms of increasing the
capacity and speed of the internet system. This has been done keeping in mind the growing demand of the
institute in view of its increasing activities and manpower, and establishing a less paper working system for
more effective monitoring of the progress of various activities. The major activities of the Information
Technology (IT) Centreisto:

° Utilization of ICT tools for effective and efficient R&D Management along with other requirement of
theinstitute.

° Showcasing the niche areas, expertise and knowledge of the institute through institutional website.
° Supportto CSIR-AMPRI scientists ITsavvy

° Utilize IT to realize economy of scales in common functions in transparent manner.

° Establishment and maintenance of digital document-based decision support system

° State -of- the -art data centre

Major Programmes

The major programme of the IT centre is: "Building a scientific knowledge grid, ICT infrastructure and
services for CSIR-AMPRI." The centre is providing support to high-end technology in developing scientific
Management Grid solutions for enhancing the productivity of scientists through computing facilities to
increase the pace of R&D activities. The group also rendering services to provide accurate, efficient, relevant
information to the citizens in timely manner. To set up minimum benchmark for institute's website
"Guidelines for Indian Government websites" formulated by National Informatics Centre adopted by the
Department of Administrative reform and public grievances which are mandatory are being implemented
to make the institute's website conform to the UUU trilogy i.e., user centric, user friendly and universally
accessible. Toimplement these GIGW guidelines, the group is ensuring a consistent and tested framework
for maintaining the uniformity to meet the citizen expectation at all times; authentic, accurate easily
accessible website. The centre has also developed "Online Application submission" system application for
calling online applications for recruitment of various positions/vacancies needed by the institute time to
time.
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Academy for Science Innovation in Research (AcSIR) at CSIR-AMPRI, Bhopal

AcSIR [Academy of Scientific and Innovative Research] at AMPRI, Bhopal since 2014 is offering Ph.D.
programmes in Engineering Sciences (Materials Science and Technology) and Chemical Sciences. Students
with high academic performance are selected after an open interview and only candidates with fellowship
are admitted. However there is provision of industry sponsored candidates also and such candidates based
on AcSIR norms are also admitted. Students are required to complete a certain number of credits which are
obtained through class room courses followed by three compulsory courses on CSIR-800, Review paper
writing and Project Writing courses. On successful completion as judged by the students performance based
on mid-term, end-term examination and continual assessment during the semester, credit points are
earned by the candidate. In the Engineering Sciences stream three core level courses, seven level 2 and
eighteen level 3 courses are being offered, whereas in Chemical Sciences stream the numbers are 3, 11 and
11 respectively. Faculty is drawn from interested CSIR-AMPRI Scientists and Technical Officers. A
Comprehensive examination where the candidate is judged by a panel of experts, including at least one
external member, specially designed for each candidate and approved by Director of the Institute and AcSIR
is held after the candidate has earned the requisite credit points and only on its successful completion is the
candidate registered at AcSIR for Ph.D. Simultaneously, usually from the second semester the students after
selecting their topic of research in consultation with their guide begin their journey into the field of research
which include the areas in which CSIR-AMPRI, Bhopal is pursuing active and cutting edge research like
lightweight and high strength materials, shape memory materials, nanostructured alloys and composites,
natural resources and waste utilization, natural fibre based construction materials, radiation shielding
materials, environmental and industrial chemistry.

AcSIR at AMPRI Bhopal usually inducts fresh candidates twice a year in its January and August session. With
pride it may be mentioned that two candidates have submitted their thesis in the recent pastin the Chemical
Sciences stream.

AcSIR-AMPRI students have published around 16 SCl journal publications besides attending conferences to
showcase their research outcomes and are being commended. In order to appreciate the good work being
done by the research scholars of AcSIR-AMPRI, Director AMPRI since last year is giving awards to those who
have made significant publications. These students receive a cash award and a certificate of merit for the
same on CSIR Foundation Day celebrations at CSIR-AMPRI, Bhopal.

Students of AcSIR-AMPRI with Core Committee Members of AcSIR at AMPRI

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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General Information
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Visit of Dr. Girish Sahni, DG, CSIR And Secretary, DSIR, Govt. of India

Dr. Girish Sahni, Director General (DG), CSIR and Secretary, DSIR, Govt. of India visited CSIR-AMPRI Bhopal on
June 11, 2016. Dr. B.K. Mishra Director CSIR-IMMT, Bhubaneswar, Dr. K. Muraleedharan Director CSIR-
CGCRI, Kolkata, Dr. Rakesh Kumar Director CSIR-NEERI, Nagpur, Dr. P. K. Singh Director, CSIR-CIMFR,
Dhanbad, Dr. N. Gopalakrishna Director, CSIR-CBRI, Roorkee, and Dr. Raj Hirwani, Head -CSIR Unit for
Research & Development of Information

Products, Pune were also present on the day of DG's visit. Other dignitaries who were present on that day
included Dr. B. Singh, Chief Scientist CSIR-CBRI, Roorkee and Dr. Debanik Roy, Scientist & Chief Programme
Officer, BRNS, DAE, Mumbai .

The purpose of the visit of these dignitaries was to get apprised of various Research and Development (R &
D) activities being carried out at CSIR -AMPRI, Bhopal along with detailed discussion on Mission Mode
Project on Innovative and Intelligent Materials.

To appraise DG of the different R&D activities being carried out at the Institute, a display related to the
research output/products/technologies developed by the scientists was made. DG and other Directors
praised the efforts made and success achieved at CSIR-AMPRI in spite of the limited numbers of Scientists
here. The R&D activities displayed included efforts of AMPRI in the areas of (i) Radiation shielding and
cement free concrete material (ii) utilization of sea water sand sea-sand and fly ash for making cement free
concrete (iii) utilization of Copper mine tailing from Malanchkhand for making value added materials (iv)
development of advanced cost effective flexible and moldable EMI shielding materials (v) development of
non-toxic lead free radiation shielding material for simultaneous shielding of X-ray and gamma rays for
nuclear power plants (vi) development of cement free concrete material useful for road applications (vii)
development of non-toxic lead free radiation shielding material for cost effective geo polymeric coating in
mild steel substrate (viii) development of Smart and Functional material (ix) Light weight Metallic materials
including composites and foams (x) Hybrid composites (xi) water filter based on Nano Adsorbent.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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DG directed all present to make it a point that beneficiaries should be asked to acknowledge the R&D
contributions of CSIR on each occasion to indirectly put a stamp mark on the efforts of researchers/scientists
by tagging it worthwhile, useful and trustworthy. "Acknowledgement by beneficiaries is the biggest
recommendation for CSIR" he added.

DG CSIR visiting the exhibition

DG-CSIR, Dr. Sahni laid the foundation stone of 'Centre for Advanced Radiation Shielding Materials' at CSIR-
AMPRI, Bhopal in the presence of Dr. Debanik Roy, Chief Co-ordinator of BRNS, Mumbai. The development
of advanced radiation shielding material is among the thrust area of CSIR-AMPRI and the developed non-
toxic lead free shielding material has been accredited by Atomic Energy Regulatory Board (AERB), Mumbai
for construction of diagnostic X- ray rooms in India. Meanwhile, CSIR-AMPRI, Bhopal and DST, New Delhi are
sponsoring this centre for upscaling of the process for making Advanced Non-toxic X-ray, gamma rays and
neutron radiations useful for broad application spectrum ranging from moldable and flexible
simultaneously shielding EMI and X-ray radiation shielding to simultaneously shielding gamma neutron
radiation in various matrices namely ceramic, concrete and polymeric matrices useful for nuclear power
plants and other strategic sectors.

In his address to the staff, DG-CSIR, emphatically stressed on need-based research in CSIR and inspired
young researchers to explore more possibilities in the R&D world, especially by making optimum usage of
technology, under seniors' guidance. He said, "Integration of technology is a must while we conduct various
projects asitis the fastest and best mode to reach out at global level, not just national." However, he showed
concern regarding 'microscopic visibility' of CSIR brand, in spite of commendable R&D. He suggested
improving terms and conditions in the external projects as well as in technology transfers by Institutions.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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CSIR FOUNDATION DAY CELEBRATIONS

AMPRI, Bhopal celebrated 74th CSIR Foundation Day on September 27, 2016. Prof. Bharat B. Dhar, Former
Director CSIR-Central Mining Research Institute, Dhanbad & Former Sr. Vice President Ritnand Balved
Education Foundation, Presently Member, National Accreditation Board for Education & Training and
Accreditation Committee, Quality Council India(QCI) and Advisor Higher Education Systems, Research,
Training and Sustainable Development was the Chief Guest and delivered the Foundation Day lecture on
"MANAGEMENT OF HIGHER EDUCATION INSTITUTIONS/ SYSTEMS : NEED AND STRATEGIES" . He highlighted
the higher education scenario in India and mentioned that the management strategies are changing today.
He underlined the role of skill development, human face, empowering environment, Information
technology, competence to lead, commitment and clarity of vision in the management of higher education
institutions giving examples of different management strategies.

Dr. S.Das, the then Director welcomed the guests and highlighted the R&D achievements of CSIR - AMPRI
and the expertise in various R&D activities relating to Al foam, lightweight materials, non toxic radiation
shielding materials, hybrid composites, etc. here.

Dr.SAR Hashmi, Sr. Principal Scientist, AMPRI, in his address spoke about CSIR Foundation Day and
underlined the activities of CSIR labs. He highlighted the position of CSIR in all the government funded R&D
institutions all over the world. Dr. Rupa Dasgupta, Chief Scientist proposed the vote of thanks.

On this occasion mementoes were given to the staff for completing 25 years of service in CSIR and to staff
who have retired on superannuation during the last year. Apart from this, awards for Best worker, Best
Research Paper, and Director's award were also given away. Winners of AC Khazanchi Badmintan
Competition, BC Pal Table Tennis Competition, PK Rangari Photography Competition, Arati Roy Chess
Competition and TP Prasannan Carrom Competition organized by AMPRI Staff Club were also awarded. The
winner school students of the Prof. Brahm Prakash Memorial Science Quiz were awarded by the Chief Guest.
AcSIR students of AMPRI were awarded for the highest CGPA and best publications.

In the afternoon an Open Day Programme was organized for the students, to help them in getting
acquainted with the activities of CSIR - AMPRI. Engineering and school students interacted with the
scientists and visited various laboratories. The students presented their queries and the scientists attended
tothem.

Kisan Mela on "Use of Fly ash in Agriculture"

A Kisan Mela on "Utilization of Fly ash in Agriculture" was jointly organised by CSIR-Advanced Materials and
Processes Research Institute (AMPRI) and Adani Power Maharashtra Ltd., (APML) at Tirora, near Gondia
(Maharashtra) on 16th September 2016. About 80 local farmers attended the Kisan Mela from nearby
villages. Dr. S. Das, the then Director, Dr. S. Murali, Principal Scientist CSIR-AMPRI and Dr. Rajiv Marathe,
Principal Scientist, ICAR-Central Citrus Research Institute, Nagpur addressed the farmers in the programme
and provided the technical guidance to the farmers on safe use of Fly ash in agriculture.

CSIR-AMPRI scientists developed the innovative technology to improve fertility of wastelands with the
application of Fly ash in requisite quantities to enhance the agricultural production and safeguard the
environment. The technology demonstration project on "Use of Fly Ash in Agriculture" is being successfully
executed by CSIR-AMPRI and sponsored by Adani Power Ltd., Ahmedabad. A Class-IV wasteland of about
1.50 acres was developed by the application of Fly ash @ 60 tonnes/ha (T1) and 110 tonnes/ha (T2) in
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separate treatments and compared with the control (TO), where ash was not applied. Paddy (Oryza sativa)
and wheat (Triticum aestivum) crops were raised in kharif 2015 and rabi 2015-16 respectively.

With the application of Fly ash, the soil physical properties like Water Holding Capacity, texture and bulk
density of the soils are modified favourably. The available major crop nutrients viz., phosphorus, potassium,
sulphur and crop micronutrients viz., copper, zinc, manganese, iron and boron in soils have increased
significantly. The trace and heavy elements have little impact and the changes are not significant. As result of
the enhanced fertility status of soils due to application of fly ash, the paddy crop yield increased by 17.34 %
and 21.70% in T1 and T2 respectively over control. The wheat crop also got encouraging response in rabi
2015-16, withanincrease of 11.26% and 13.59%in T1 and T2 over control respectively.

On 16th September, 2016 the PMC members reviewed the progress and offered suggestions for the
successful execution of the project. The PMC meeting was attended by Dr. Vijay Suryavanshi, IAS, District
Collector, Gondia, Dr. S. Das, Director, Dr. S. Murali, Principal Scientist, CSIR-AMPRI, Dr. Rajiv Marathe,
Principal Scientist, ICAR-Central Citrus Research Institute, Nagpur, Shri C.P. Sahoo, Station Head, Shri A.P.
Singh, AGM (Environment), Heads of the Departments, APML, Tirora and Officials from Forest Department,
Pollution Control Board and District Agriculture Department (Gondia) participated in the meeting. The
members visited the project demonstration site and expressed satisfaction with the progress of the project
andits objective to serve the local farmers with the use of Fly ash.

Workshop on Smart and Functional Materials

A one day workshop on Smart and Functional Materials was organised on August 8, 2016 jointly with Bhopal
chapters of IIM, MRSI, TSI and ISCA. Thekey speaker at the workshop was Prof. Sanjeev K. Khanna,
Department of Mechanical and Aerospace Engineering, University of Missouri, Colombia, USA, who
presented a lecture on Weight Efficient and Energy Efficient Materials"". Other topics covered for discussion
and presentation were Smart Materials, Shape Memory Alloys, Additive Manufacturing , Non Toxic
Radiation Shielding Materials for Diagnostic Centre, Metal Foam for Biomedical Applications, Polymer
Based Hybrid Composite Panels and Use of Industrial Waste.

Workshop on "Manufacturing and Commercialisation of Advanced Hylbrid Green Composite
Materials" at Govindpura Industries Association, Bhopal

A workshop was conducted with industrialists to share the latest R & D work related to Green hybrid
composite going on at CSIR-AMPRI, Bhopal on November 8, 2016 at Govindpura Industrial Association(GIA),
Bhopal. About 70 industrialists participated in the workshop. Director CSIR-AMPRI, Dr. S. Das, inaugurated
the workshop. President GIA, Mr. Mukesh Sachdeva was the guest of honour.

b
)




Annual Report 2016-17

Dr. S. Das addressed the gathering highlighting the ongoing activities and expertise of CSIR-AMPRI, Bhopal.
He highlighted the importance of the workshop with regards to the mission programs on Make in India,
Clean India and Advanced Manufacturing Technologies of the Nation. He said that the workshop is of great
industrial relevance addressing to the industrial & societal needs followed by introducing a new class of
green composite to composite industry.

Mr. Mukesh Sachdeva, President, GIA, said that in present time when deforestation is increasing day by day,
there is a need to produce usable products from industrial waste. Due to ecological imbalance, industrial
waste is to be used in best way and produce substitute materials. He also said that this workshop will be
usefulin making low cost products and help in benefitting industrialists of the area.

Thereafter a detailed technical presentation about hybrid green composite was made by Dr. Asokan Pappu,
Sr. Principal Scientist, CSIR-AMPRI Bhopal. He presented various possibilities of using hybrid green
composite as a substitute to wood and said that by using this technology consumption of timber in building
and house construction can be minimised. Furthermore, this will be a potential solution for effective
utilisation of different industrial wastes such as red mud, fly ash and other mineral wastes leading to solves
various environmental threats associated with mismanagement of industrial wastes, deforestation and
ecologicalimbalance.

This material developed by CSIR-AMPRI is stronger than Teak wood and Synthetic wood such as MDF,
Particle board, Ply wood, highly durable, resistant to any type of weather conditions, corrosion, termite,
fungus and moisture, fire retardant, self-extinguishing nature, cost effective & maintenance free. It can be
used in variety of applications like doors, false ceilings, flooring, partition/ wall panels, furniture etc.. An
exhibition was also put on display on the occasion showcasing the materials. It was inaugurated by Mr. S. P.
Bansal, aleadingindustrial consultant for GIA.

Vote of thanks was proposed by Mr. Pankaj Bindra. He appraised that CSIR-AMPRI has come to our home
with latest technology and has enlightened us about hybrid composites. He said this was first time that such
afruitfulinteraction between scientists and industrialists happened.

Two Day National Conference on "Advances in Smart and Functional Materials "(ASFM)

A Two Day National Conference on " Advances in Smart and Functional Materials "(ASFM) was inaugurated
today at CSIR - Advanced Materials and Processes Research Institute, Bhopal. The Conference is jointly
organized by CSIR- AMPRI, Bhopal and Bhopal Chapters of The Indian Institute of Metals, Materials Research
Society of India & Tribology Society of Indiaon January 13-14, 2017.
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At the outset at the inaugural function, Dr. S. Das, Director, CSIR - AMPRI, Bhopal welcomed the guests. He
said that AMPRI has achieved a respectable status amongst the CSIR labs. and its name has made an
important place in the broad area of materials. Convener of the conference and Chief Scientist, CSIR -
AMPRI, Dr. Rupa Dasgupta briefed the gathering about the conference being organized in the Platinum
Jubilee Celebrations of CSIR and said that the conference is a platform for the possible future collaborations
in research and teamwork.
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Guest of Honor, Dr. Rajiv Asthana, Professor, University of Wisconsin- Stout, USA in his address expressed
pleasure on being a part of the conference.

Guest of Honor, Dr. V. Sampath, Professor, IIT, Madras in his address appreciated the good work being done
at CSIR - AMPRI and said that AMPRI will be on the world map of Advanced Materials soon. Chief Guest, Dr. P.
Mathur, Director, IIT Indore said that the topic covered in the conference is timely and significant. It
embodies the interdisciplinarity as it involves a large number of branches during the process, bringing
people of various domains together. He expressed that CSIR-AMPRI and IIT, Indore will be collaborating
more for expanding the scope of R&D.

Dr.S.S. Amritphale, Chief Scientist, CSIR - AMPRI, Bhopal proposed the vote of thanks.

The inaugural function followed by four technical sessions on Thermo Responsive Materials and
Applications, Cellular Materials, Composite Materials and Functional Crystalline Materials.

On the second day papers were presented on Nano Materials and Smart and Functional Materials. The
participants took keen interest in the topics and discussions took place. There were in all 48 technical papers
presentedin 11 sessions.

At the Valedictory Function, Sh. CK Patil, DG, MP Council of Science and Technology was the Chief Guest .At
the outset Dr. S. Das, Director, CSIR - AMPRI welcomed the guests and underlined the importance of Smart
Materials and Shape Memory Alloys in today's world and highlighted the work being done by AMPRI in these
areas. Dr. Rupa Dasgupta, Chief Scientist, AMPRI and the Convenor of the conference summed up the
happenings at the conference. Dr. Edward Peters and Sh. JP Singh receiveved the best poster awards.

Chief Guest Sh. CK Patil in his address said that developing Smart and Functional Materials isthe need of the
hour. These materials will make our life much easier and much better in the future. At the end the
participants gave feedback about their experience at the conference.
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On the occasion Dr. S. Das, Director, AMPRI was also felicitated by CSIR - AMPRI and Bhopal Chapters of
MRSI, TSI and IIM to underline his contributuions and achievements in his career of CSIR - AMPRI for the last
over 33years.

Atthe end Dr. SAR Hashmi, Sr. Principal Scientist proposed the vote of thanks.
Transfer of Technology of Advanced Hybrid Composite Wood and Wood Substitute Materials (A C- Wood)

CSIR- Advanced Materials and Processes Research Institute, Bhopal, India transferred the technology of
Advanced Hybrid Composite Wood and Wood Substitute Materials (A C- Wood) to M/S. Eco Bright Sheet
Company Pvt.Ltd., Bhilai (Chhattisgarh) on07thMarch, 2017.

CSIR- Advanced Materials and Processes Research Institute (AMPRI), Bhopal developed this technology for
making advanced hybrid green composite materials using industrial wastes and natural fibres in polymeric
system. These composites have great potential to use as an alternative material to timber, synthetic wood,
plastic contributing to minimize consumption of wood, petroleum based products, glass fibre, avoid
deforestation and reduce environmental pollution, and global warming. Industrial waste particulates and
natural fibres have been used as filler, surface finish and reinforcing materials in making "Hybrid Green
Composite Materials".

This material is stronger than wood & plastic, durable & weather resistant, resistant to moisture, corrosion,
termite and fungus, fire self-extinguishing nature, cost effective & maintenance free. The material can be
used in a variety of applications as alternative materials to Timber, Plastic, Particle Board, Rice Husk Board,
Ply Wood, MDF Products for making doors, roof & false ceilings, floor & wall tiles, partition, furniture,
electrical and architectural cladding panels.

Building construction and infrastructure industries can use this technology effectively and economically.

The ceremony of the transfer of technology took place at CSIR-_AMPRI, Bhopal today. Dr. J S Chauhan,
Director, Samrat Ashok Institute of Technology, Vidisha was the Chief Guest on the occasion. At the outset Dr.
S.S.Amritphale, Acting Director, CSIR - AMPRI welcomed the guests. The developer of the technology, Dr. P.
Asokan, Sr. Principal Scientist, CSIR - AMPRI described various aspects related to the technology. The Chief
Guest Dr. J.5.Chauhan said that technology transfer is every scientist's dream. Everyone of us should think
about the increasing exploitation of nature and contribute something to fight this. Technologies with
minimum waste should be developed, he said.The entrepreneur Sh. S.K.Sahu expressed pleasure on beinga
part of the technology .
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Dr. S.Das, Former Director, AMPRI and Dr. Mohini Saxena, former Senior Scientist, AMPRI were also present
onthe occasion. The meeting ended with vote of thanks from Dr. Rupa Dasgupta, Chief Scientist, AMPRI.

National Science Day

National Science Day was celebrated on February 28, 2017 at CSIR - Advanced Materials and Processes
Research Institute, Bhopal. This day is celebrated every year to commemorate the discovery of 'Raman
Effect' by eminent scientist Sir CV.Raman.

Prof. M.D. Tiwari, Vice - Chancellor, Barkatullah Univercity was the Chief Guest on the occasion and Dr.
Arvind Shrivastava, Chief Engineer & Head, Civil Engineering Group, Nuclear Power Corporation of India
Limited, Mumbai and Dr. J.S.Chauhan, Director, Samrat Ahok Institute of Technology, Vidisha were the
Guests of Honour at the function.

At the outset, Dr. S. S. Amritphale, Acting Director, CSIR - AMPRI, Bhopal welcomed the guests and
underlined the commitment of AMPRI to vigorously pursue Science and Technology in the service of the
nation. He underlined the work done in in AMPRI in the areas of Cement Free Concrete, X-ray shielding Tiles
and the forthcoming Centre of Advanced Radiation Shielding Materials at AMPRI. Dr. Rupa Dasgupta, Chief
Scientist highlighted the importance of this celebrationin her address.

Dr. Arvind Shrivastava delivered the Science Day Lecture on " Emerging Materials and Technologies for
Design and Construction of NPP Structures" on the occasion. In his presentation, he highlighted the role of
innovative materials like Fly Ash in construction. He said that emerging materials are used to provide
solutions for the challenges. He said that any research is useful only when it reaches the society. Guest of
Honour Dr. J.S. Chauhan in his address highlighted the theme of this years National Science Day function,
"Science for the society". He said that our responsibility is to understand the need of the society . The
requirements of air , water and land are to be addressed first, he said. He appreciated the work done by
AMPRI and said that today's youth can positively influence the future by contributing for the society.

The Chief Guest Prof. M.D.Tiwari, in his address mentioned various efforts made for the popularization of
science. He said that science has to be closely associated with science for the benefit of it. He appreciated
the research work being done at AMPRI, Bhopal .Dr. D.P.Mondal, Dr. S.K.Sanghi and Dr. SAR Hashmi, Sr.
Principal Scientists introduced the guests. Dr. R.K.Morchhale, Chief Scientist presented the vote of thanks.

Public Outreach Programme of India International Science Festival ( IISF - 2016 )

Ministry of Science and Technology and Ministry of Earth Sciences in association with Vijnana Bharati will be
organizing the 2nd India International Science Festival (1ISF- 2016 ) during December 7-11, 2016 at the CSIR -
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National Physical Laboratory,(NPL) New Delhi. The programme is coordinated by Council of Scientific and
Industrial Research, New Delhi. The objective of this programme is to showcase the Indian science
achievements andinnovations for the students, young researchers and general public.

As a precursor event of IISF - 2016, a one day public outreach programme was organized at CSIR - Advanced
Materials and Processes Research Institute, Bhopal on November 16, 2016. Shri Jayant Sahastrabuddhe,
National Organizing Secretary, Vijnan Bharati wasthe Chief Guestand Prof. Akhilesh Pandey, Chairman, MP
Private Universities' Regulatory Commission was the Guest of Honour on the occasion.

Four students and teachers from the state - Ms. Akriti Saxena, Jabalpur, Master Rishabh Garg, DPS, Bhopal,
Mrs. Anjali Saxena, Science Teacher, Jabalpur and Sh. Gajendra Singh Rathore, Physics Teacher, Ratlam were
felicitated on the occasion for their contribution and active engagement in the field of science education.
The students and teachers visited various laboratories of CSIR - AMPRI, Bhopal to get acquainted with the
latest R&D activities of the institute. Films on the achievements of CSIR and Vijnan Bharati were also shown.
To enable the visitors to see the R&D achievements of the Institute at one place, an exhibition on the
research activities of CSIR - AMPRI was displayed on the day. The students interacted with the scientists
during the event. About 300 students and teachers visited the institute on the day.

ShriJayant Sahastrabuddhe, in his address said that S&T is the best instrument that can help the mostin the
development of a nation. The combination of our traditional knowledge with the modern scientific
development can do wonders, he said. He underlined that we can lead the world in the field of knowledge
through our rich treasure of traditional knowledge and provide support to other neighbouring countries
also.

At the outset, Dr. S. Das, Director, CSIR - AMPRI, Bhopal welcomed the guests and outlined the important
activities of AMPRI. Dr. SK Sanghi, Sr. Principal Scientist, AMPRI and coordinator of the programme
presented the details of IISF - 2016 before the students. He said that the students can be a part of various
activities of this 5 day international festival.

The six monthly magazine of AMPRI, AGRASAR was also released on the occasion. Dr. J.P.Barnwal, Chief
Scientist proposed the vote of thanks.
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Vigilance Awareness Week

Vigilance Awareness Week was celebrated at CSIR - AMPRI, Bhopal during 31.10.2016 to 05.11.2016. Oath
was administered to the staff members. Essay and Slogan competitions were organized for the staff
members on this occasion . Shri PankajJha, DGM(Vigilance) was the Chief Guest at the valedictory Function.

He made a presentation on the Vigilance Awareness and gave away the prizes to the winners of the
competitions.
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Rajbhasha Activities
Hindisaptah at CSIR - AMPRI

The Hindi week started from September 8, 2016 concluded on September 14, 2016 as Hindi Divas
Samaroh. The Principal Commissioner Income Tax, Dr. R. K. Palival was the Chief Guest at the main
function.

Various competitions, such as Chitra aur Vichar, Prashnottari, Nibandh and Noting were organized for the
staff during the week.

At the start of the programme Sr. Controller of Administration Sh. Y. Ramakrishna welcomed the guests
and Dr. Manisha Dubey, Hindi Officer introduced the Chief Guest.

At the main function, Dr. S Das, Director welcomed the guests and underlined the importance of working in
Hindi. He said that hindi is an easy language and because of this, it is being spread. He underlined the
progress made by AMPRIinimplementation of Hindi in official work.

In his address the Chief Guest Dr. Palival very interestingly described the status of hindi in the society. He
underlined that the proposal of making Hindi the official language of India was supported by non- Hindi
speaking leaders . He said that the ultimate pleasure for a scientist is the dissemination of his work to the
masses . The scientific research can be disseminated to the common people in their language only, he said.
He also emphasised on the use of simple language for dissemination.

The Chief Guest gave away the prizes for the winners of the competitions and incentives for working in
Hindi. He also released the annual hindi magazine of the institute, SOPAN and Anusandhan Sandesh, a
collection of Technical Research Papersin Hindi on the occasion.

Dr. S.A.R. Hashmi, Sr. Principal Scientist proposed the Vote of thanks and the programme was conducted
by Dr. Manisha Dubey, Hindi Officer.

Hindi Workshops

° A Table Workshop for the nodal officers of all the divisions of the Institute was organized on
May 11, 2016 to appraise them in ways of filling up the Quarterly report proformain groups
of 3-4 staff members. Dr. Manisha Dubey, Hindi Officer appraised all the officers on the
theme.
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A half day workshop on use of Unicode for implementation of Official Language Policy Of

Govt. of India was organized on May 13, 2016. Sh. R.S. Ahirwar, Principal Scientist explained
the newly joined and transferred staff of the Institute the use of Unicode to present the text
inhindiandtrainedthemtodoit practically also.

A Technical Workshop was organized on June 22, 2016. Director, Dr. S.Das was the Chief
Guest at the function and Dr. S. S. Amritphale, Chief Scientist chaired the Technical Session.
In his address Dr. Das underlined the responsibilities of the scientists to disseminate the
results of their work to the masses. Dr. JP Shukl a, Principal Scientist presented on Activities
of AMPRI in the area of Rural Technology", Dr. SAR Hashmi, Sr. Principal Scientist on "
Sanyojit Foam", Dr. Satanand Mishra, Scientist on "Watershed Management"”, Sh. RS
Ahirwar, Principal Scientist on "Information Technology in AMPRI"and Dr. Rajiv Kumar,
Inspire Fellow on "About Carbon Foams".

Rajbhasha Workshop was organized on July 11, 2016. Sh. Dheeraj, Finance and Accounts
Officer, AMPRI made a presentation on the "Recommendations of the 7th pay commition"
in Hindi.

Shri Pavan Kumar Srivastava, Protocol Officer given lecture on "ERP in CSIR - AMPRI and Shri
R.D. Chinchulkar, SO(Stores and Purchase) given lecture on "Purchase Procedure" in Hindi
on27.10.2016.

Shri G. Aadinarayan, Security Officer given a lecture in Hindi on "Types of Fires and Uses of
Fire Extinguishers" on 23.03.2017.
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® CSIR - AMPRI hosted the Half Yearly Meeting of Town Official Language Implementation
Committee on 23.12.2017. Dr. S. Das, Director, CSIR - AMPRI welcomed the participants and
underlined the activities of the Institute in the area of implementation of Official Language Policy
of GOL. Shri Harish Chauhan, Officer -in Charge, Department of Official Language, Home Ministry
appreciated the work done by AMPRIin this area.
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41. Chaitali Nalawade, Sanjeev Saxena and Akash Mohanty, Evaluating the effect of side grooving
parameters on critical SZW parameter, Engg fracture mechanics, 153, 1-10, 2016

42. Gaurav Mahajan, Sanjeev Saxena, Akash Mohanty, Numerical characterization of compact pipe
specimen for stretch zone width assessment, 2016, Fatigue fracture of engg materials and
structures.39, 859-865, 2016

43. |.B. Singh, G. Ruhi, O.P. Modi, M. Singh, Oxidation behavior of sol-gel zirconia coated 9Cr-1Mo ferritic
steelinairatmosphere’, Ind.J.chem. Technol, 533-537,2016

44. |.B. Singh, Archana Singh, A facile and low temperature synthesis of Li4 Mn5 012 nanorod’, Colloid
Polymer Science, 295(1) 689-693, 2017

45. Swati Dubey, Archana Singh, Bhumika Nim, I. B. Singh, Optimization of molar concentration of AICI3
salt in the sol—gel synthesis of nanoparticles of gamma alumina and their applicationin the removal
of fluoride of water, J.Sol-Gel Sci. Technol., 82,468-477,2017

46. S.L.Ahirwar, Mukesh Pandey, D.P. Mondal, S. Birla, Effect of shot peening and peening pressure on the
low stress abrasive wear behavior of Intercrically annealed medium carbon steel, Int. J. Sci. and Engg.
Research,5,510-518,2017

47. S. L. Ahirwar, Mukesh Pandey, D.P. Mondal, S. Birla, Effect of shot sizes and peening pressure on low
stress abrasive wear behavior of annealed medium carbon steel, Int. J. Engg. And Appl. Sci. Research 4,
125-135,2017

48. S.L.Ahirwar, Mukesh Pandey, D.P. Mondal, S. Birla, Comparison of effect of heat treatment schedules
and shot peening parameters on the abrasive wear behavior of as-received and quenched and
tempered medium carbon steel, Int.Res. ). Engg.Tech.,4,797-813,2017

49. DK Rajak, LA Kumaraswamidhas, S Das, S S Kumaran, Characterization and analysis of compression
load behaviour of aluminium alloy foam under the diverse strain rate, Journal of Alloys and
Compounds 656,218-225,2016

50. DKRajak, LAKumaraswamidhas, S Das, SS Kumaran, Characterization and analysis of compression load
behaviour of aluminium alloy foam under the diverse strain rate, Journal of Alloys and Compounds
656,218-22,20165

51. DKRajak, LA Kumaraswamidhas, S Das, SS Kumaran, Characterization and analysis of compression load
behaviour of aluminium alloy foam under the diverse strain rate, Journal of Alloys and Compounds
656,218-225,2016

52. DK Rajak, LA Kumaraswamidhas, S Das, Experimental analysis to improve energy absorption

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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53.

54.

55.

56.

57.

58.

properties of rectangular metal section subjected to axial loading, Materials Today: Proceedings, 3 (6),
2207-2212,2016

LA Kumaraswamidhas, DK Rajak, S Das, An Investigation on Axial Deformation Behavior of Thin-Wall
Unfilled and Filled Tube with Aluminum Alloy (Al-Si7Mg) Foam Reinforced with SiC Particles, Journal of
Materials Engineering and Performance, 25 (8), 3430-3438, 2016

M. Muhamed Shafeeq, G. K. Gupta, M. M. Malik, V. Sampath & O. P. Madi, Influence of quenching
methods on martensitic transformation and mechanical properties of P/M processed Cu-Al-Ni-Ti
shape memory alloys., Powder Metallurgy, 59(4) 271-280, 2016

Asokan P. and Thakur VK, Towards sustainable micro and nano composites from fly ash and natural
fibers for multifunctional applications , Vacuum, Elsevier
https://doi.org/10.1016/j.vacuum.2017.05.026, 2017

Asokan P., Saxena M., Thakur VK., Sharma A., Haque R., Facile extraction, processing and
characterization of bio-renewable sisal fibers for multifunctional applications., Journal of
Macromolecular Science, Part A, 53(7):424-432,2016

Thakur MK., Thakur VK., Gupta RK., Asokan P, Synthesis and Applications of Biodegradable Soy Based
Graft Copolymers: A Review, ACS Sustainable Chem.Engg.,4(1), 1-17,2016

Harish Prasad, S A R Hashmi, H N Bhargaw, Ajay Naik, Improved shape memory effects in multiwalled
carbon nano tube reinforced thermosetting polyurethane composites,

DO0I.10.1002/APP 44383, Journal of Applied Polymer Science, J. Appl. Polym. Sci., 134 (7), 2017

59.

60.

Rahi Jain & Satanand Mishra, Potential implications of climate change on water quality and water-
borne diseases in Hoshangabad district (Madhya Pradesh, India), Indian. J of Geo-Marine Science, SCl,
45(5),639-652,2016

Rahi Jain & Satanand Mishra, Climate change modeling based public health resource planning for
Narmada basin, India, Indian.J .of Geo-Marine Science, SCI 45 (5), May 2016, 621-638, 2016

Papers Presented/published In conferences/seminars/workshops

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE

Vishal Diwakar, D. P. Mondal , Open cell Ti6Al alloy foam through P/M route using ammonium bi-
carbonate as a space holder, 13-14th Jan, 2017, Recent Advances in Smart and Functional Materials
AMPRI, Bhopal , pp.87, CSIR-AMPRI

D.P.Mondal, Open cell Metal foams: Multi functional Materials (Planery Lectures), 13-14th Jan, 2017,
Recent Advancesin Smart and Functional Materials, AMPRI, Bhopal, CSIR-AMPRI

G.K.Gupta, M.Safique, O.P.Modi, D.P.Mondal, An effective conventional powder metallurgy route
using elemental powder for the development of Cu-Al-Ni alloy, 13-14th Jan, 2017, Recent Advances in
Smart and Functional Materials, AMPRI, Bhopal , CSIR-AMPRI

Rajeev Kumar and D.P.Mondal, Designing of Carbon Cenosphere light weight composite foam for high
performance electromagnetic interferences shielding, 13-14th Jan, 2017, Recent Advances in Smart
and Functional Materials, AMPRI, Bhopal , CSIR-AMPRI

A.N.Ch Venkat, D.P.Mondal, S.Das, Rana Pratap Singh, Effect of peak aging on deformation behaviour
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of high strength aluminium alloy composite closed cell foams, A13-14th Jan, 2017, Recent Advancesin
Smartand Functional Materials, AMPRI, Bhopal, Page no. 56-57, CSIR-AMPRI

6. Sanjeev Saxena, D.P.Mondal Rupa Dasgupta, FEM based assessment of SMA materials for device
development,, 13-14th Jan, 2017, Recent Advances in Smart and Functional Materials, AMPRI, Bhopal
Pp 60, CSIR-AMPRI

7. M. Safique M, Gaurav Kumar gupta, Anup Khare, M.M.Malik, O.P.Modi, D.P.Mondal, Influence of
synthesis route on microstructureal features and phase transformation properties of Cu-Al-Ni-Ti SMAs
13-14th Jan, 2017, Recent Advances in Smart and Functional Materials, AMPRI, Bhopal , Pp 62, CSIR-
AMPRI

8.  Shyam Birla, D.P.Mondal, S.Das, Amit Vishwakarma and J.P. Singh, Effect of cell shape and anisotropy
and cenosphere particle size on the compressive deformation behaviour of AALM13-cenosphere
hybrid foam 13-14th Jan, 2017, Recent Advances in Smart and Functional Materials, AMPRI, Bhopal,
Pp 73, CSIR-AMPRI

9. Pradeep Singh, D.P.Mondal and I.B.Singh, Crystallography and Microstructureal evaluation of Ti-2Al-
0.02nano TiO2 milled powder mixture with milling time and their effects on mechanical parameters of
the foam made by the use of milled powders and space holder technique, 13-14th Jan, 2017, Recent
Advancesin Smartand Functional Materials, AMPRI, Bhopal, Pp 74, CSIR-AMPRI

10. Hemant Jain, D.P.Mondal, S.Das, Ajay Kumar Barnwal, and Rajeev Kumar, Open cell Ti-Ag alloy foam
using NH4HCO3 as Eveporative space holder through powder metallurgy route, 13-14th Jan, 2017
Recent Advancesin Smart and Functional Materials, AMPRI, Bhopal, Pp 75, CSIR-AMPRI

11. Shaily Pandey and D.P.Mondal, Effect of Ti-cenosphere foam on biological stud, 13-14th Jan, 2017,
Recent Advancesin Smart and Functional Materials, AMPRI, Bhopal, Pp 76, CSIR-AMPRI

12. Ajay Kumar Barnwal and D.P.Mondal, Open cell Cu-Zn-Al alloy foam through powder metallurgy route
using mechanically alloyed powder, 13-14th Jan, 2017, Recent Advances in Smart and Functional ,
Materials, AMPRI, Bhopal, Pp 79, CSIR-AMPRI

13. A.K.Tuli,S.Das and D.P.Mondal, An overview of Thixo-forming techniques, 13-14th Jan, 2017, Recent
Advancesin Smartand Functional Materials, AMPRI, Bhopal, Pp 80, CSIR-AMPRI

14. Bishnu Nand Yadav And D.P.Mondal, Compressive deformation behaviour of aluminium foam ,
einforced with SiC (10 wt%) made through Stir-casting technique., 13-14th Jan, 2017, Recent Advances
inSmart and Functional Materials, AMPRI, Bhopal, Pp 81, CSIR-AMPRI

15. KaushalShibhare, G.K.Gupta and D.P.Mondal, On the effect of Ti addition and milling time on AI7075-Ti
composite, 13-14th Jan, 2017, Recent Advances in Smart and Functional Materials, AMPRI, Bhopal Pp
85, CSIR-AMPRI

16. J.P.Singh, D.P.Mondal, Shyam Birla, Effect of cenosphere particles size on the compressive deformation
behaviour of Aluminium cenosphere hybrid foams, 13-14th Jan, 2017, Recent Advances in Smart and
Functional Materials, AMPRI, Bhopal, Pp 86, CSIR-AMPRI

17. D.P.Mondal;, Gaurav Kumar and Amit Vishwakarma, Dry sliding wear behaviour and compressive
deformation behaviour of LM13-SiC-CNT hybrid composite, 13-14th Jan, 2017, Recent Advances in
Smart and Functional Materials, AMPRI, Bhopal, Pp 89, CSIR-AMPRI

18. Sanjeev Saxena, D.P.Mondal and Harish Rao, Use of FEM in functional Design of External pins Fixture

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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19.

20.

21.

22.

23.

24.

assembly used in fracture treatment of tibial bone, 13-14th Jan, 2017, Recent Advances in Smart and
Functional Materials, AMPRI, Bhopal, Pp 90, CSIR-AMPRI

DFurgesh Dwibedi and D.P.Mondal, Synthesis and Characterisation of copper foam by powder
metallurgy route, 13-14th Jan, 2017, Recent Advances in Smart and Functional Materials, AMPRI,
Bhopal Pp 91, CSIR-AMPRI

Gaurav Raikwar and D.P.MOndal, The effect of CNT as reinforcing particle on microstructure and
compressive deformation of Al-SiC-CNT hybrid compsosite foam, 13-14th Jan, 2017, Recent Advances
inSmart and Functional Materials, AMPRI, Bhopal, Pp 95, CSIR-AMPRI

Amit Abhash and D.P.Mondal, Effect of cobalt concentration variation on the compressive deformation
behaviour of Ti-6AlCo foams, 13-14th Jan, 2017, Recent Advances in Smart and Functional Materials
AMPRI, Bhopa, Pp 97, CSIR-AMPRI

Shyam Birla, D. P. Mondal, S. Das, Effect of cenosphere volume fraction and cell orientation on the
compressive deformation behavior of Aluminum-cenosphere hybrid foam”, 11-14 Nov. 2016”,
international conference NMD-ATM, 11-14 Nov. 2016”, SIIT, Kanpur,|IM, Kolkata

Shyam Birla, D. P. Mondal, S. Das, ® on December 29, 2015., Effect of particle size on the compressive
deformation behaviour and energy absorption capacity of LM13- cenosphere hybrid closed cell
aluminium foams”, 11-14 Nov. 2016”, international conference NMD-ATM, 11-14 Nov. 2016”, S IIT,
Kanpur, [IM, Kolkata

,Shyam Birla, D. P. Mondal, S. Das, Amit Vishwakarma , Effect of cell shape anisotropy on the
compressive deformation behavior of AA-LM13-cenosphere hybrid foam for crash worthiness

Applications, India International Science Festival (IISF) - (YSC), Dec 8- 11, NPL., New Delhi, [ISF

25.
26.
27.
28.

29.

30.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE

Asokan P. Saxena M., Morchhale RK., Mishra A., Das S. Advanced Hybrid Composite Materials for
Multifunctional Applications. Proc. National Seminar on Advances in Smart and Functional Materials.
Eds. CSIR-AMPRIand IIM, Bhopal, MRSI, TSI Bhopal, pp. 57. 13-14 Jan 2017.

Asokan P., Edward P, Ajay K.., Murali S., Saxena M. Sisal fibre - an eco friendly engineering material for
multifunctional applications. Proc. National Seminar on Advances in Smart and Functional Materials.
Eds. CSIR-AMPRIand IIM, Bhopal, MRSI, TSI., Bhopal, pp.92-93.13-14 Jan 2017.

Edward P., and Asokan P. Sustainable scientific rural development approach of CSIR-AMPRI for the
development of the residence of Bhariya Premitive tribes in Tamia block at Patalkot Valley, Chindwara
dist, M.P. Eds. Research News, Rajbhasa-Hindi, CSIRAMPRIBhopal, 4(1):19-24,2017.

Asokan P., Saxena M., Morchhale RK., Mishra A., Ajay K., Peters E., Das S. Advanced Hybrid Green
Composite Materials for Multifunctional Applications. Proc. Workshop on smart and functional
materials. Eds. CSIR-AMPRI, MRSI, [IM, TSI, ISCA Bhopal, pp 16-18. 8Aug. 2016.

Asokan P.New and Advanced Building Materials: Hybrid Composites for Multifunctional Applications.
National Workshop on Emerging Trends and Challenges in Civil Engineering. Jaypee University of
Engineering & Technology, Madhya Pradesh. JUET, Guna, 9 April 2016. 1-2.

Solid wastes recycling in building construction materials. National Workshop on Emerging Trends and
Challengesin Civil Engineering. Jaypee University of Engineering & Technology, Madhya Pradesh. JUET,
Guna, 10 April 2016. 2-4.
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31.

32.
33.
34.
35.

36.

37.
38.

39.

40.
41.
42.

43.

Harish Chandra Prasad, S. A. R. Hashmi, Ajay Naik Influence of multi-walled-carbon-nanotube on the
thermal, mechanical and shape memory properties of thermosetting polyurethane composite”
National Conference on “Advances in Smart and Functional Materials” (ASFM-2017) January 13-14,
2017 Organised by CSIR-Advanced Materials & Processes Research Institute (AMPRI), Bhopal.

Environment friendly electrical insulation from sisal fibril based polyester composites: effect of NaOH
treatment" in “Advances in Smart and Functional Materials” ASFM-2017 conducted by CSIR-AMPRI,
MRSI, TSI, [IM held on January 13-14, 2017 at CSIR-AMPRI, Bhopal, India.

Rajnish Kumar, SAR Hashmi, Subhash Nimanpure and Ajay Naik, “Influence of fibre length on kenaf
epoxy composites” International Conference of Young Researchers on Advanced Materials (IUMRS-
ICYRAM) held on Dec. 11-15, 2016, at Indian Institute of Science (11Sc), Bangalore, India.

Ajay Naik, S. A. R. Hashmi Effect of multi walled carbon nano tube reinforcement on wear behaviour of
shape memory thermoplastic polyurethane and poly lactic acid blends, , National Conference on
“Advances in Smart and Functional Materials” (ASFM-2017) January 13-14, 2017 Organised by CSIR-
Advanced Materials & Processes Research Institute (AMPRI), Bhopal.

Dr J. P. Shukla, CSIR AMPRI activates in the area of Rural Technology Hindi Workshop at CSIR AMPRI,
Bhopal, 22-06-2016

Dr. Satanand Mishra, Water Supply and Sustainable Development , Hindi Workshop at CSIR AMPRI,
Bhopal, 22.06.2016

P. Bhardwaj, R. Gupta, K. Deshmukh, A. Singh, D. Mishra, M. Mudgal, S. S. Amritphale, 54th National
Metallurgists’ Day (NMD) celebration and 70th Annual Technical Meeting (ATM), November 11 — 14,
2016, lIT Kanpur.

R. Gupta, P. Bhardwj, D. Mishra, S. S. Amritphale, Advanced Geopolymeric Materials: Science of Green
Manufacturing Process and Advanced Applications, 54th National Metallurgists’ Day (NMD)
celebration and 70th Annual Technical Meeting (ATM), November 11—-14, 2016, lIT Kanpur.

Mohammad Ayub Ansari, Ashish Kumar Jain, Rupa Dasgupta, An assessment of the properties
affecting shape memory properties of Cu—12.5AI-5Mn alloy with addition of 1% of different alloying
additions, International Conference on Engineering and Material Sciences-ICEMS-2016 organised by
Jaipur National University, icems.jnujaipur.ac.in, March 17-19, 2016

Shahadat Hussain, Ashish Kumar Jain, Ayub Ansari, Abhishek Pandey and Rupa Dasgupta, Study of
effect of Fe, Cr and Ti on the martensite phase formation in Cu-12.5AI-5Mn SMA, International
Conference on Materials Science & Technology (ICMTech 2016), University of Delhi, March 1-4, 2016

Rupa Dasgupta, Abhishek Pandey, Ashish Jain, Shahadat Hussain and Ayub Ansari, CSIR-AMPRI’s
Endeavour in Cu-Based Shape Memory Alloys, Advances in Smart and Functional Materials, ASFM-
2017, CSIR-AMPRI, Bhopal, January 13-14, 2017

H N Bhargaw, Rupa Dasgupta, P. Sinha, T. K. Bandopadhyaya, SAR Hashmi, and S. Das, Mechatronic
designing and open loop control using pulse width modulation of Shape Memory Alloy (SMA) actuator,
Advancesin Smartand Functional Materials, ASFM-2017, CSIR-AMPRI, Bhopal, January 13-14, 2017

Abhishek Pandey, Ashish Kumar Jain, Shahadat Hussain, Md Ayub Ansari, and Rupa Dasgupta, A study
showing effect of silver on Cu-Al-Mn shape memory alloys, Advances in Smart and Functional
Materials, ASFM-2017, CSIR-AMPRI, Bhopal, January 13-14, 2017

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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44,

45.

46.

47.

48.

Sanjeev Saxena, D.P. Mondal and Rupa Dasgupta, FEM based Assessment of SMA material for device
development, Advances in Smart and Functional Materials, ASFM-2017, CSIR-AMPRI, Bhopal, January
13-14,2017

Ashish Kumar Jain, Ayub Ansari, Shahadat Hussain, Abhishek Pandey and Rupa Dasgupta, Effects of
Zirconium Addition on the Microstructure, Hardness, and Transformation Temperature of Cu-12Al-
4Mn Shape Memory Alloy, Advances in Smart and Functional Materials, ASFM-2017, CSIR-AMPRI,
Bhopal, January 13-14, 2017

Shahadat Hussain, Ashish K. Jain, Md Ayub Ansari, Abhishek Pandey and Rupa Dasgupta,Improvement
in Shape Memory Properties of Cu-Al-Ni-Zn Shape Memory Alloys due to Addition of Grain Refiners,
Advancesin Smartand Functional Materials, ASFM-2017, CSIR-AMPRI, Bhopal, January 13-14, 2017

Kumar Surendra, Panthi K. S., Ahmed M., Effect of sheet width and punch die clearance on crack
location and its propagation in stretch flanging process using finite element method, 70th Annual
Technical Meeting of the Indian Institute of Metals (NMD and ATM of IIM) , IIT Kanpur, India
November 11-14,2016.

Kumar Surendra, Panthi K. S., Ahmed M., Study the effect of initial flange length, punch-die clearance
and die radius on deformation behavior of sheet in stretch flanging process using FEM, Computational
Science Symposium (CSS) 2017, Indian Institute of Science (11Sc) Bangalore March 16-18, 2017.

Book Chapter Published:

Preeti Nigam Joshi, Subir Kundu, Sunil K. Sanghi and Dhiman Sarkar, Graphene Quantum Dots —From
Emergence to Nanotheranostic Applications, Smart Drug Delivery System, by book edited by Ali Demir
Sezer, ISBN 978-953-51-2247-0, published on February 10, 2016, INTECH, 2016.

Book edited and published

1.

D.P.Mondal, Invited lecture on ]Quasi static and dfynamic compressive deformation behaviour of
closed cell aluminium, foam, 23-24 Dec, 2016, International conference on Advances in metals
Materials Processing, IIT, Kharagpur, [IM, Kolkata

Innovative PSRS Programming improves recovery stresses in CNT reinforced shape memory
polyurethanes, S. A. R. Hashmi , Invited Lecture National Conference on “Advances in Smart and
Functional Materials” (ASFM-2017) January 13-14, 2017 Organised by CSIR-Advanced Materials &
Processes Research Institute (AMPRI), Bhopal

V.K.Thakur., M.K. Thakur and Asokan P., Hybrid Polymer Composite Materials Applications., 2017,
Elsevier Ltd., Cambridge, USA., First Edition 446, .ISBN:, 978-0-08-100786-0

V.KThakur.,, M.K. Thakur and Asokan P., Hybrid Polymer Composite Materials. Properties and
Characterisation., 2017, Elsevier Ltd., Cambridge, USA., First Edition 430, ISBN: 9780081007884

Key note address and Invited lectures delivered

1

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE

TS G BT RAPTHRA §Q TTd BISIRIS BRid BUISTIS UGIRUT HTARATOTTe AT0TfSTd [e0T, 4th National

Conf. on Innovation in Indian Science &Tech, Focus on Rural Housing, 4-5 Mar.17 in Delhi.,, NPL &
Swadeshi Sci. Movement of India, NPL New Delhi, 4 Mar.17, in Delhi.
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Manufacturing and commercialisation of advanced hybrid green composite materials using fly ash,
Fly ash utilization 2017 Conference & Expo AND Award Ceremony at New Delhion 27-28, Feb. 2017.

Mission Energy Foundation Mumbai, Hotel Vivanta Dwarka, New Delhi, 27-28, Feb. 2017.

Fly ash and industrial wastes are natural resources -opportunity for new industries, In Making Hybrid
Composites, Fly ash in Agriculture and use of fly ash in making Cement-free Geo-polymer Concrete,
Workshop on fly ash utilization, Adunik Power & Steel Plant, Janshedpur and L&T-Sargent & Lundy
Limited., Padampur Power Plant, Jamshedpur (L&T-Sargent & Lundy Limited)., 6 Feb. 2017

Advanced green Hybrid Composite Technology for creating new opportunity., Workshop “Emerging
Building Materials and Construction technology, 18 Nov. 2016 in New , BMTPC, New Delhi, New Delhi,
18 Nov. 2016

Advanced Hybrid Composites for multifunctional applications. CSIR Platinum Jubilee Celebration
Program, . India International Science Festival —CSIR Techno-Fest at Pragati Maidan

CSIR New Delhi, Pragati Maidan, New Delhion 17 Nov 2016
New and Advanced Building Materials: Hybrid Composites for Multifunctional Applications
National Workshop on Emerging Trends and Challenges in Civil Engineering., 9-10 April 2016

Jaypee University of Engineering & Technology, Guna, Madhya Pradesh, Jaypee University of
Engineering & Technology, Guna, 9 April 2016

Solid wastes recycling in building construction materials, National Workshop on Emerging Trends and
Challenges in Civil Engineering., 9-10 April 2016, Jaypee University of Engineering & Technology, Guna,
Madhya Pradesh, Jaypee University of Engineering & Technology, Guna 10 April 2016

Remote sensing for public oriented Administration Basic cum practical training programme for deputy
collectors of Madhya Pradesh at RCVP Naronha Academy of Administration 2 July 2016, Dr. J.P. Shukla.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Adhunik Power organises warkshop
on better utilisation of fly ash

PNE @ JAMSHEDPURA
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shop on etilisating of y ash 4@
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hiere om Friday
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seniior principal scientist
Advance Material  and
Processes  Research  Institute
IAMPR]D Iwv. Asoban Pappu
said thar “gone are the doys
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+Fly ash can be
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composite panels,
natural fibers and
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wood substitute

composite
materials

+A big
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Staff News

Retirement on superannuation

° Sh. Devilal Rathore, Technician, 30.5.2016
° Dr. Murari Prasad, Sr.Principal Scientist, 30.6.2016
° Shri UM Lakra, Sr.Technician, 30.6.2016
° Sh.BLPradhan, Technician, 31.7.2016
° Sh.R.K.Koshti, 30.11.2016
° Dr.J.P.Barnwal,Chief Scientist,31.12.2016
° Dr.S.Das, Director,31.01.2017
New Joining
) Sh. Saurabh Sethiajoined as Junior Stenographeron 10.06.2016.
° Dr.S.S.Amritphale, Chief Scientist appointed the Acting Director of CSIR -AMPRI, Bhopal on
01.02.2017.
° Sh.Sriram Sathaiah joined as Scientist1V(2) on09.03.2017.
° Dr.Tilak ChandralJoshi joined as ScientistIV(2) on 10.03.2017.
° Sh. Mohd. Ashique joined as Scientist IV(2) on 20.03.2017.
° Dr. Surendra Kumar joined as Scientist IV(2) on 20.03.2017.
° Sh. Mohit Sharma joined as Scientist IV(2) on 31.03.2017.
Transfers
° Sh.Y.Ramakrishna, Sr. COA joined CSIR - AMPRIon 22.06.2016 on transfer from IICT, Hyderabad.
° Sh. K.R.Balakrishna, COArelieved on 3.06.2016 to join CSIR - 4th Paradigm on transfer.
° Sh. Rajendra D. Chinchulkar, SO(S&P) joined CSIR - AMPRI on 7.09.2016 on transfer from NEERI,
Nagpur.
Promotions
) Dr. Rupa Dasgupta, Sr. Principal Scientist to Chief Scientist
° Dr. R.K.Morchhale, . Principal Scientist to Chief Scientist

Assessment under MACP Scheme

Awards

Ms. Anita Daniel was placed in GP 4600/- in the scale of Rs. 9300 - 34800 on assessment under
MACP Scheme.

Ms. Trishala Rangari was placed in GP 2000/- in the scale of Rs. 5200 - 20400 on assessment
under MACP Scheme.

Dr. Sarika Verma is DST -Woman Scientist at CSIR - AMPRI, Bhopal was awarded prize under
Young Scientist Conclave Award for Poster Presentation on "Advanced, Self Healing, Smart
Diagnostics X-ray Radiation Shielding Material" under the theme Waste to Wealth in 2nd India
International Science Festival (IISF) - 2016 was jointly organized by Ministry of Science and
Technology and Earth Sciences, CSIR in collaboration with Vijnana Bharti (VIBHA) and was hosted
by CSIR-NPL, during 7th -11th December 2016 at New Delhi. The developed material in the form
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of radiation shielding tape is useful for broad application spectrum in diagnostics X- ray and CT
scanner Rooms.

° She was also awarded Young Scientist Conclave Award at IISF 2016 on 14th January 2017 at
CSIR-AMPRI, Bhopal. She is also a recipient of "Best Oral Presentation Award" in National
Seminar on Role of Citizen on Pollution Control dated 23rd Feb 2017 organized by PNYS and
supported by EPCO, Bhopal. The title of her presentation was "Application of Green Chemistry
for Sustainable Development".

Sad Demise
) Sh. N.K.Pethari, Asstt. Gr.| Expired on 12.03.2017.

CSIR-ADVANCED MATERIALS AND PROCESSES RESEARCH INSTITUTE
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Staff List as on 31.03.17

Dr. S. S. Amritphale
Dr.(Ms) Rupa Dasgupta
Dr. R.K. Morchhale
Dr. S.A.R. Hashmi
Dr. S.K. Sanghi

Dr. D.P. Mondal

Dr. I.B. Singh

Dr. A.K. Singh

Dr. P. Asokan

Dr. R.K. Rawlley

Dr. S.K.S. Rathore
Mr. R.S. Ahirwar
Dr. Mohd. Akram Khan
Dr. Manish Mudgal
Dr. J.P. Shukla

Dr. Sanjeev Saxena
Mr. H.N. Bhargava
Mr. S. Srimanth

Dr. Deepti Mishra
Dr. S. Murali

Dr. J. P. Chaurasia
Mr. R.K. Bharilya
Dr. N. Satish

Dr. Sanjay K. Panthi
Dr. Meraj Ahmed

Mr.Gaurav Kumar Gupta

Dr. Alka Mishra

Dr. Satanand Mishra
Mr. Abhishek Pandey
Mr. Venkat A.N. Ch.
Mr. Sriram Sataiah

Dr. Tilak Chandra Joshi
Mr. Mohd. Aashiq

Dr. Surender Kumar
Mr. Mohit Sharma

Acting Director and Chief Scientist
Chief Scientist
Chief Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Sr. Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Principal Scientist
Senior Scientist
Senior Scientist
Senior Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
Scientist
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Dr. Narayan Saha

Er. R.K. Chauhan

Dr. Ajay Naik

Mr. P.Banerjee

Mr. Manik Chandra
Dr. J.P. Pandey

Dr. Edward Peters
Dr. V. Sorna Gowri
Dr. R. K. Soni

Mr. M.K. Ban
Mr.TSVC Rao

Mr. Ajay Kulshreshth
Mr. Anwar A. Bakhsh

Dr. Prabha Padmakaran
Mrs. Sangeeta Gamad
Mr. O. P. Chaurasia
Mr. D. K. Kashyap

Mr. B. Barkhaniya
Mr. Md. Shafeeq M.
Mr. Anup K. Khare
Mr. K. K. Naktode

Mr. N. Prasanth

Mr. R.K. Gurjar

Mr. Abhay Yadav

Mr. Madan Lal Gurjar
Mr. Akhtar Ullah

Mr. Arun Saxena

Mr. A.K. Asati

Mr. S.K. Suryavanshi
Mrs. S. Pal

Mr. L.N. Sahu

Mr. S.K. Batham

Mr. S.K. Raikwar

Mr. L.N. Mehra

Mr. N.S. Jadav

Mr. Indraj Yadav

Principal Tech. Officer
Principal Tech. Officer
Principal Tech. Officer
Principal Tech. Officer
Principal Tech. Officer
Sr.Tech.Off. I11(6)
Sr.Tech.Off. I11(6)
SrTech.Off. I11(6)
Sr.Tech.Off.111(6)
Sr.Tech.Off.111(6)
Sr.Tech.Off. I11(6)
SrTech.Off. I11(5)

Suptd. Engineer/
Sr.Tech.Off. I11(5)
SrTech. Gr.llI(5)
Sr.Tech.Off. Gr.llI(4)
Tech.Off. Gr.IlI(3)

Tech. Gr.llI(1)

Tech. Gr.llI(1)

Tech. Gr.llI(1)

Tech. Gr.llI(1)

Tech. Gr.llI(1)

Tech. Gr.llI(1)

SrTech. Gr.l1(4)

SrTech. Gr.l1(4)

SrTech. Gr.lI(4)

SrTech. Gr.l1(4)
Sr.Tech.(2) Gr.lI(4)
Sr.Tech.(2) Gr.lI(4)
Sr.Tech. Gr.lI(4)

Tech. Gr.lI(3)

Tech. Gr I(4)

Lab Asstt./ Tech. Gr 1(4)
Lab Asstt./ Tech. Gr 1(4)
Tech. Gr I(4)

Lab Asstt./ Tech. Gr 1(4)
Lab Asstt./ Tech. Gr 1(4)

Cs/p. o>
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100.
101.
102.
103.
104.

Mr. Anil Gond

Mr. Y. Ramakrishna

Mr. P.M.Verma

Mr. Dheeraj

Mr. R.N. Waghmare
Shri Pavan Kumar Shrivastava
Dr. Manisha Dubey

Mr. Atul Kumar Jain

Mr. Pramod Kumar Sinha
Mr. R. D. Chinchulkar
Mr. Sanjay Vinodia

Mrs. Shyamala Soman
Mrs. Mini Surendran
Mr. N. Vishwanathan
Mrs. Sathi Vijayan

Mr. Jaipal Kujur

Mrs. Asha Vinodia

Mr. Neelesh Jaiswal

Mr. Harihar Singh

Mr. Vijay Shrivastav

Mr. D.M. Chilbule

Mr. Vijay Nathiley

Mr. Shailendra Singh Tomar
Mr. Sourabh Sethiya
Mr. Gundu Adinarayana
Mrs. Antia Daniel

Mrs. Trishala Rangari
Mr. Mohd. Rafique

Mr. K.P. Tripathi

Mr. R.N. Pradhan

Mr. Devtanand Prasad
Mr. Dayaram

Mrs. Asha Golait

Lab Asstt./ Tech. Gr 1(4)
Sr. COA

SPO

F&AO

AO

Protocol Officer
Hindi Officer
SO(General)
SO(F&A)
SO(S&P)
SO(F&A)

Private Secretary
Private Secretary
Private Secretary
Private Secretary
Asst (Gen.)

Asst (Gen.)

Asst (Gen.)

Asst (Gen.)

Asst (F&A)

Asst (S&P)

Asst (S&P)

ASO (S&P)

Jr. Stenographer
Security Officer
Receptionist
Record Keeper

Driver/SrTech.(2) Gr.lI(4)
Security Guard
Security Guard
Tea & Coffee Maker
Safaiwala

Peon
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