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Message from Chairman

Warm greetings to all the members of IIM Kalpakkam
chapter. It is my privilege to present the Materials Matter-
2019, the e-newsletter of IIM Kalpakkam Chapter. During
this period, the Chapter has conducted several programs,
courses and meetings along with annual flagship events. It is a
matter of pride for all of us that [IM-KC has won 2nd best
chapter award during NMD-ATM 2018. Also, many of our members have won several na-
tional and international awards and honors. I congratulate all of them.

We have successfully conducted Prof. Brahm Prakash Memorial Materials Quiz
(BPMMQ), Dr. Placid Rodriguez Memorial Lecture (PRML), and [IM Foundation Day
lecture. We have also conducted two theme meetings, one on Fatigue deformation & dam-
age and the other on “From Materials development to performance - Key issues faced &
lessons learnt”. A One day Workshop on “Stainless Steels for Nuclear Projects (WOSSP
2018)” was organized by IIM-KC chapter jointly with Indian Society for Non-destructive
Testing (ISNT) Kalpakkam chapter and Society for Failure Analysis (SFA), Chennai
Chapter. To provide a platform for Young Scientists, a technical meeting called Young
Scientist Forum (YSF) was conducted by IIM, Kalpakkam chapter. Also, for the benefit of
HBNI research scholars, our chapter conducted a half day technical meet on Current Ad-
vances in Materials and Processing (CAMP)- 2019. Several visiting dignitaries have deliv-
ered technical lectures on vide range of topics. All these could not have been achieved
without the active support and encouragement of Dr. Shaju. K. Albert, Director, MMG &
MSG, Dr. G. Amarendra former Director, MMG&MSG, and Dr. A. K. Bhaduri, Director,
Indira Gandhi Centre for Atomic Research, Kalpakkam. Finally, we rededicate ourselves to
strive for the high standards in all our future endeavors.

Dr. Divakar R.,
Chairman, I[IM Kalpakkam Chapter.
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2nd Best Chapter Award

.“,mx‘mwmwcnwf*w-&m&;mwv’:

o IIM Kalpakkam chapter has bagged the second
prize of best chapter award for the year 2017-18
in the large category
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Editorial

We are happy to bring you the latest issue of the newsletter. It con-
tains all the important activities/events organized by IIM Kalpak-
kam Chapter during the year 2018-19.

It is a matter of pride for all of us that [IM-KC has won 2nd
best chapter award during NMD-ATM 2018. Also, our Chairman,
Dr. R. Divakar has been conferred the Metallurgist of the Year
Award in Metal Science category for the year 2018 by the Ministry
of Steel, Government of India. This year, our chapter has organized
many events, which catered the technical needs of its members but
also sensitized several academic institutes about the need for
knowledge in materials science and engineering. The 26th BPMMQ
was organized in IGCAR campus on 5th & 6th of October 2018.
This event saw participation of 37 teams representing 22 I1IM chap-
ters across the country. This year the PRML was delivered by Dr.
Samir V. Kamat on “Materials for Future Defence Systems:
Aeroengines” and the IIM foundation day lecture was delivered by
Dr. G. Amarendra, Director, MMG & MSG, IGCAR on the topic
“Radiation Effects in Materials: Role of Defects & Diffusion”. The
excerpts of all these events and lectures have been presented in this
newsletter. This year we had five technical lectures delivered by
visiting dignitaries from different places across the country. A brief
report about the YSF, CAMP, various theme meetings and Work-
shops has been incorporated in this issue. This issue also has a tech-
nical article by Dr. B. Anandkumar & Manu Harilal on “Advanced
Confocal Laser Scanning Microscope and its application in the field
of concrete bio-deterioration and control studies”. Also, we are hap-
py to share with you the awards, honours and distinctions earned by
our IIM members. Hope you enjoy reading this newsletter. Your
comments and suggestions for further improvements are most wel-
come.

Membership Update

Dr. Chanchal Ghosh

Physical Metallurgy Division, Met-
allurgy & Materials Group, IGCAR

E-mail : chanchal@igcar.gov.in

Dr. G. Sainath

Materials Development & Technol-
ogy Division, Metallurgy & Materi-
als Group, IGCAR

E-mail : sg@igcar.gov.in

We are happy to inform you that during the period of this report, 7 new members (6 as Asso-
ciate members and 1 as Life member) have joined our Chapter. We welcome on board all new
members and look forward for their active role in the chapter activities. The current member-
ship of the Chapter stands at 228 with 155 life members (LM), 10 Fellow of IIM, 55 Associ-
ate members (AM), 3 Ordinary members (OM) and 5 student members (ST).

In this period, 2 of our life members namely Dr. R. Sandhya and Dr. Saroja Saibaba have su-
perannuated from their service in IGCAR. Kalpakkam chapter places on record its apprecia-
tion of the services rendered by these life members to the materials and metallurgy communi-

ty and wishes them a healthy and prosperous life.
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Visit of officials from Head Office

PAGE 2

As part of an initiative by IIM Head Office to enhance and strengthen collaboration with
constituent chapters, representatives of [IM HO namely Secretary General (Sri Kushal Sa-
ha), Deputy General Manager (Ms. Atashi Saha) and Financial consultant (Sri S.C.
Chakrabarti) visited Kalpakkam chapter on 16™ May 2018. After a brief presentation of the
chapter activities by Secretary and the financial status of the chapter by Treasurer, the HO
team addressed our queries related to GST, finance, membership processes and affiliate
chapters. The EC also provided their feedback to HO team on online subscription payment
and casting of local chapter news in the IIM website.

Technical Lectures

1§Il(; Date Name Organization Topic
th o Development of SMAW elec-
1 11 May Dr. T. K. Pal, Jadavpur University, trode for Austempered Ductile
2018 Kolkata
Iron (ADI).
Structural evolution, mechani-
14" Ma Indian Institute of cal and corrosion behavior of
2 2018 Y | Dr. Rahul Mitra Technology, NiyZr; 4 alloy thin films pro-
Kharagpur cessed by DC magnetron co-
sputtering
. . Exploring nanoscale magnetic
17" Oct | Dr. Jyoti- Indian Institute of material and their time dynam-
3 . Technology, . . .
2018 RanjanMohanty ics with microscopy and model-
Hyderabad ing
Development of low tempera-
23 Jan Nagaoka University | ture irradiation apparatus for
4 2019 Prof. Suematsu of Technology, detection of color centers in
Japan NacCl irradiated by pulsed in-
tense relativistic electron beams
s |7"Feb |y praveen Kumar | 1dian Institute of Creep in bending for small vol-
2019 Science, Bangalore ume testing
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26th Prof. Brahm Prakash Memorial Materials Quiz Grand
Finale (BPMMQ 2018)

The 26th Prof. Brahm Prakash Memorial Materials Quiz Grand Finale was conducted by
IIM Kalpakkam in a grand manner at Indira Gandhi Centre for Atomic Research (IGCAR)
campus on the 5th and 6th of October 2018. This event saw participation from 37 teams
representing 22 IIM chapters across the country. On October 05, 2018, a visit to nuclear
facilities in Kalpakkam, popularly known as the ‘Metal Camp’ programme was arranged.
After a brief address by Dr. G. Amarendra, Chairman, BPMMQ Organising Committee,
followed by a video on “A Question of Science” on the science of nuclear energy, the stu-
dents and escorts visited the FBTR, MAPS and BHAVINIL

On October 06, 2018 Prof. Brahm Prakash Memorial Materials Quiz Grand Finale
(BPMMQ 2018) started with preliminary rounds held in six parallel sessions. The winner
and runner of each session were chosen for semi finals held in two parallel sessions. Six
teams from the semi finals, namely, Trichy A, Chennai B, Raigarh A, Ranchi A, Mumbai
and Bhopal qualified for the finals. Following this, the elocution contest for quiz partici-
pants was conducted. The topics of the essay given were; “Data Storage - Materials Limi-
tations and Innovations”, “Artificial Photosynthesis - A Clean and Affordable Energy
Source” and “Additive Manufacturing of Biological Tissues and Organs”. Four best essays
out of fifteen essays were selected for elocution contest and the selected students demon-
strated their oratory skills for eight minutes each in the presence of a three member jury of
eminent experts. The winner of the elocution was Anshul Srivastava, Delhi Public School,
Azad Nagar, Kanpur on the topic “Additive Manufacturing of Biological Tissues and Or-
gans” and the runner was Shashank Katiyar, from the same school on the topic “Artificial
Photosynthesis - A Clean and Affordable Energy Source”.

The Prof. Brahm Prakash Memorial Lecture 2018 was delivered by Dr. A. K. Bha-
duri, Distinguished Scientist and Director, IGCAR on the topic “Improved Materials &
Fabrication Technologies for the Indian Fast Breeder Reactor Programme”. He took the
participants on a virtual tour detailing the evolution of Indian Nuclear Programme and lu-
cidly described various innovative techniques for fabricating various components of the
fast breeder reactor.

The BPMMQ Grand Finale was conducted by Dr. Sumanth C. Raman, a popular
quiz master. In a closely contested final, [IM Trichy Team comprising of Jeya Amirthan
and S. Natarajan from Sri Jayendra Saraswathi Swamigal Silver Jubilee MHSS won the
first prize and IIM Chennai Team comprising of G. Karthik Balaji and Manav Tathacharva
from Padma Seshadri Bala Bhavan Senior Secondary School, KK Nagar, Chennai won the
second place. Dr. David Vijayanand V, Convener BPMMQ 2018 proposed a vote of
thanks.
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26th Prof. Brahm Prakash Memorial Materials Quiz Grand
Finale (BPMMQ 2018)
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Dr. Placid Rodriguez Memorial Lecture - 2018

The 10th Placid Rodriguez Memorial Lecture was organized on S5th October 2018 at
IC&SR Auditorium, IIT Madras, Chennai, jointly by Kalpakkam and Chennai Chapters of
Indian Institute of Metals. Dr. Srinivasa Rao Bakshi, Chairman, IIM Chennai Chapter wel-
comed the gathering and Dr. M. Kamaraj, Member, PRML Committee, briefly dwelt upon
the genesis of Dr. Placid Rodriguez Memorial lecture and the details of the series of lec-
tures conducted since 2009. Dr. U. Kamachi Mudali, Vice President, IIM, Chairman &
Chief Executive, HWB, Mumbai in his presidential address recollected the significant con-
tributions of Dr. Placid Rodriguez to the materials development for Fast Reactor pro-
gramme of the country and in shaping up human resources for defence programmes and
academic institutions. Dr. R. Divakar, Chairman, IIM Kalpakkam Chapter introduced the
PRML 2018 speaker Dr. Samir V. Kamat, the Director General of Naval Systems and Ma-
terials, working on the development of various advanced materials for defence applica-
tions.

In his PRML 2018 lecture titled “MATERIALS FOR FUTURE DEFENCE SYS-
TEMS: AEROENGINES” Dr. Samir V. Kamat stressed that the materials for future de-
fence systems will be required to satisfy diverse requirements in terms of speed, strength,
precision, survivability, signature, materials selection, cost, weight, and commonality. The
speaker focused on materials technologies for military gas turbine aero-engine which is
one the most complex and cutting edge defence system powering all fighter aircraft and
where advancement in materials have the most significant impact. He presented the three
main fronts along which the improvement and development of materials for aero-engine
applications is developing: the improvement of current material properties by refining
composition and novel processing methods for new applications; the application of current
materials in new and novel structures and the development of new materials. Dr. Samir V.
Kamat summarized his excellent talk by stressing the significance of Integrated Computa-
tional Materials Engineering (ICME) in converting material capabilities to delivery of
hardware for military aero-engines as well as other defence systems.

The lecture was very well received by the 100-strong audience comprising scien-
tists, and young research scholars who participated in the event. Dr. U.Kamachi Mudali
presented the PRML memento to Dr. Samir V. Kamat and the programme concluded with
a vote of thanks by Dr. Rani P. George, Convener, PRML2018, followed with high tea.
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Dr. Placid Rodriguez Memorial Lecture - 2018

Dr. Samir V. Kamat delivering
Placid Rodriguez Memorial
Lecture - 2018

Lecture notes released by guest of honor Dr. V. Jagadeesh Kumar, Dean(Academic Courses),
IIT Madras during the event.




VoLuME 8, IssuE 1, 2019

Article
Confocal Microscopy in Concrete Biodeterioration and its Control

Anandkumar. B., and Manu Harilal
Surface Modification and Characterization Section, Corrosion Science and Technology Division, MM G, IGCAR, Kalpakkam

Deterioration of concrete structures is a global concern due to the significant economic burden on re-
pair and maintenance. Concrete structures exposed to aquatic environments are prone to fouling by mi-
croorganisms (bacteria and fungi) which will result in corrosion, affect their durability and integrity,
and change their aesthetic appearances. The microorganisms form a biofilm over the surface of con-
crete and the metabolic activities of microorganisms leads to release of chemically aggressive ions that
initiate the deterioration processes. These biogenic acids will react with the cementitious materials of
the concrete and ultimately form gypsum and ettringite leading to volume expansion, internal cracking
and spalling of concrete. The deteriogenic biofilms contain cyanobacteria, fungi, protozoa and variety
of small plants and animals. Biogenic deterioration has also been reported as a serious issue in subsea
pipelines, oil and gas pipelines, sewer systems, offshore platforms etc.

Concrete surfaces have been studied with microscopic tools such as scanning electron microsocpe and
optical microscope in sub-level only to the extent of two-dimensional (2D) planes. There was much
need in analyzing the concrete surfaces in three dimensional (3D) planes to get the information about
the voids and pores in the concrete. Similarly, biofilms and its influence in concrete biodeterioration

need to be analyzed with an advanced microscopy to get in-depth biofilm profiling and well in-focus
biofilm images with the use of specific fluorophores or ligands [1]. The above mentioned tasks / objec-
tives can well be approached with an advanced Confocal Laser Scanning Microscope (LSM880, Carl
Zeiss, Germany) equipped with seven laser lines covering the whole visible range (405-633 nm) and
three simultaneous detectors.

CLSM installed and commissioned in CSTD was extensively used in the field of concrete biodeteriora-
tion and control studies. The following three studies have been presented to project the strength of
CLSM in the characterization of biofilms and visualizing biofilm control on modified concrete surfac-
es.

(i) Exposure studies of modified concrete surfaces to seawater for 180 days
(ii) Studies on fungal biofilm formation and its inhibition on modified concrete surfaces

(iii) Exposure of concrete surfaces to sulfate reducing bacteria (SRB), a chief species implicated in mi-
crobiologically influenced corrosion (MIC)

In all the studies, CLSM was used to evaluate the extent of biofilm formation and subsequent biodete-
rioration on four different concrete surfaces- a) CC- Control concrete consisting of 100 % Ordinary
Portland cement (OPC), b) CF- CC replaced with 40 wt.% fly ash ¢) CFN — CF replaced with 1 wt. %
nano-TiO; and 1 wt.% nano- CaCO; and d) CFNI- CFN replaced with 2 wt.% sodium nitrite based cor-
rosion inhibitor.
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The specimens were stained with different dyes targeting differential detection of proteins, spatial dis-
tribution of total cells by virtue of their nucleic acids and carbohydrates and thereby the overall for-
mation of the biofilm over the surface. The selected stains, their excitation wavelengths, and their cor-
responding targets are described below.

Specimens exposed in bacterial / fungal cultures were washed initially with sterile water to remove any
unbound particles present over the surface. Then FITC solution (10 mg/l, 10 ul) was added on to the
selected areas over the surface of the specimens and stained at room temperature for 1.5 h. FITC solu-
tion (Excitation wavelength — 488 nm and emission wavelength — 500 to 550 nm) is used to visualize
the protein content in the biofilm formed over the surface. Eventually, Con A solution (250 mg/I, 100
ul) was added on to the specimen for 45 minutes. Staining with Con A solution (Excitation wavelength
— 543 nm and emission wavelength — 550 to 600 nm) helps in the estimation of carbohydrates. The
specimens were then fixed with formalin and then stained immediately with 200 ul of DAPI solution
(1.0 mg mL—1) (Excitation wavelength — 405 nm and emission wavelength — 410 to 480 nm) for 15
minutes to visualize the nucleic acid of microbial cells adhered to the surface as described elsewhere.
After each stages of the staining procedure, the samples were washed with phosphate-buffered saline
solution twice in order to remove the excess stains from the surfaces [2-4].

The stained biofilm architecture was examined with the 20X Plan-Apochromat objective with a numer-
ical aperture of 0.8. For orthogonal analyses, a series of horizontal (xyz) optical sections were captured
throughout the entire length of biofilm and analyzed using LSM 880 Zen 2 Black software (Carl Zeiss).
Confocal images of Pseudocolored blue (DAPI), green (FITC) and red (Con-A) fluorescence were con-
ceived simultaneously using a multitrack mode. The confocal data for protein, carbohydrates and the
total active cells adhered on the surface were recorded sequentially. The orthographic views, tile scans
and 3-D views of biofilms were reconstructed with LSM Image Browser (Carl Zeiss Microscopy
GmbH, Munich, Germany). The thickness of the biofilm formed over the specimen surface was ana-
lyzed using the CLSM image stacks at micro-scale. The depth of biofilm formation over the surface
was determined through the digital image analysis of the CLSM images [5]. The micro-scale biofilm
structure was quantified with the help of Image analyzer J V1.45 and COMSTAT 2 software. Parame-
ters including biovolume, biomass, maximum thickness, surface to volume ratio, roughness coefficient,
and the average diffusion distance were analyzed with the help of COMSTAT 2 software as described
elsewhere [6].

The 3-D confocal micrographs of the concrete specimens visualized under CLSM are shown in Fig. 1.
The surface of CC specimens exhibited large number of pores as evident from the micrograph. The po-
rosity decreased on the surface of CF and CFN specimens as compared to CC specimen. A compact
surface was observed over CFNI specimen surface with negligible number of pores. This confirms that
the porosity and the pore distribution on CFNI specimen surface have been refined by the combined
action of nanomodifiers and inhibitor by the formation of more cementitious materials.

(i) CLSM imaging of concrete surfaces exposed to seawater for 180 days

The surfaces of the test specimens exposed to seawater were visualized under the CLSM and the 3-D
confocal micrographs of the DAPI stained surfaces are shown in Fig. 2. The biofilm thickness was
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Fig. 1. 3-D Confocal micrographs of concrete specimens at the age of 28 days a) CC b) CF ¢) CFN d)
CFNI

found to be the maximum in CC specimens (68.19 = 0.03 um) and the least in CFNI specimens (28.93
+ 0.02 um) as seen in Fig. 2a and 2d, respectively. CF (59.69 + 0.04 um) and CFN (43.12 + 0.02 pm)
specimen surfaces showed reduction in biofilm thickness compared to CC specimens as indicated in
Fig. 2b and 2c.

Table 1 shows the various biofilm parameters like diffusion distance, thickness distribution, biofilm
coverage area etc. obtained through detailed CLSM image analysis using COMSTAT2 software. The
values of all the biofilm parameters were very high on the surface of CC specimens compared to all
other modified specimens. This shows that modified concrete surfaces inhibited the biofilm formation.
Reduced surface roughness (0.20 pm), penetration of TiO, nanoparticles and inhibitor are responsible
for reduced microbial attachment over the CFNI surfaces.

(ii) CLSM analysis of concrete specimens exposed to fungal culture

Depth coded 3-D confocal micrographs of the specimens are shown in Fig. 3 where the depth
upto which the biofilm formation has taken place over the entire surface was assessed. CC specimen
surface showed a depth of 80-100 um which gradually reduced on CF (70-90 um) and CFN (40-60
um) specimens. The least depth was found over the surface of CFNI specimens (30-40 um) further
confirming the enhanced resistance to fungal biofilm formation.
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68.19+0.03 um 59.69+0.04 um

+0.02 um ] | 28.93£0.02 um

Fig. 2. 3-D confocal micrographs of specimens exposed to seawater after 180 days showing the thick-
ness of biofilm formed over the surface a) CC b) CF c¢) CFN and d) CFNI

Table 1. COMSTAT analysis on confocal images of specimens after 180 days of exposure to seawater

Type of Area occu- Diffusion Maximum Surface area Average Surface Rough-
Speci- pied Distance Thickness to Biovolume  Thickness ness
men (um2) (um) (nm) l‘izlth \ (Biomass) (nm)
(um’/pm’) (um)

CC 26877.16 33.86 108 2.03 68.19 1.96
CF 9500.26 20.13 97.5 1.85 59.69 1.75
CFN 7784.12 6.56 85.5 0.93 43.12 0.49
CFNI 2695.34 5.83 48 0.72 28.93 0.20

(iii) Biofilm architecture on modified concrete specimens exposed to SRB culture

The biochemical constituents in the biofilm like protein, carbohydrate and nucleic acids formed over
the surfaces of concrete specimens exposed to SRB culture were also differentially visualized using
CLSM. The biofilm exposed surfaces were stained with FITC solution, Con A and DAPI to visualize
the components sequentially. Fig. 4 shows the differences in the biochemical composition of the bio-
film in conventional concrete surface (CC) and inhibitor admixed concrete surface (CFNI).
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Fig. 3. Depth coded 3-D confocal micrographs of concrete specimens exposed in fungal media for a
period of 90 days. The depth of biofilm formation is indicated by the scale bar

Fig. 5 represents the 3-D images of biofilms formed over the specimens in SRB culture. An increasing
trend was also noticed in the thickness of SRB biofilms formed over the surface in the order CFNI<
CFN< CF< CC and values are 0.1 + 0.01 pm, 11.0 + 0.02 pm, 20.0 + 0.01 pm, 45.0 + 0.03 um, respec-
tively.

With confocal microscopy, three-dimensional images of the concrete surfaces imaged by acquiring a
series of images of the surfaces at consecutive focal planes. From the confocal images, volumetric rep-
resentations have been generated that yielded the additional information on the voids and cracks that
cannot be obtained from the 2-D sections or by surface characterizations.

CLSM characterization of biofilms showed the reliability and strength of this advanced microscopy
over conventional fluorescence 2-dimensional microscopy. This advanced microscopy helped in deter-
mining the quantification of biofilm components (different fluorophores for individual biomolecules)
and thereby establishing the anti-bacterial and antifungal properties of modified concrete surfaces.

Thus, Confocal Laser Scanning Microscopy is a most versatile technique in the characterization of bio-
films formed over the surfaces of concrete specimens to evaluate the extent of biodeterioration and its
control.
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Fig. 4. The estimated protein content (greem), carbohydrate content (red) and the nucleic acids

(pseudo-blue) in the biofilm formed over (a-c) CC (d-f) CFNI

20.00 £ 0.01 pm

11.00 £ 0.02 um 0.1020.01 um

Fig. 5. DAPI stained confocal micrographs of concrete specimens exposed to sulfate reducing bacteria
(SRB) culture under controlled conditions showing biofilm thickness.
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Theme meetings

The Kalpakkam chapter of Indian Institute of Metals conducted two theme meetings during
Oct-Nov 2018 on topics namely (i) Fatigue deformation & damage and (ii) From Materials
development to performance - Key issues faced & lessons learnt. The first meeting was con-
ducted on 29th October, 2018 & consisted of five lectures on topics such as low cycle fatigue,
creep-fatigue interaction, thermo-mechanical fatigue and fatigue crack growth behavior of fast
reactor structural materials. The topics presented in the second theme meeting organized on
30th November, 2018 ranged from microstructural aspects of Ti-5Ta-1.8Nb alloy and
INRAFM steel, interface of dissimilar welds, fracture behaviour in ferritic-martensitic steels,
precipitation behaviour using non-destructive evaluation techniques and low-dose irradiation
effects on SS304L(N) and SS316L(N). The speakers comprised of senior members from [IM
Kalpakkam and the meetings were well attended by over 80 members with useful discussions
and interactions resulting in dissemination of knowledge.

A few glimpses...

Dr.R. Sandhya delivering a lecture
during a theme meeting on “Fatigue
deformation & damage“ held on
29th October, 2018

Dr. Ningshen delivering a talk
and other participants during a
theme meeting on “From Materi-
als development to performance
- Key issues faced & lessons
learnt.“ held on 30th November,
2018
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Workshop on “Stainless Steels for Nuclear
Projects (WOSSP 2018)

A One day Workshop on “Stainless Steels for Nuclear Projects (WOSSP 2018)” was joint-
ly organised by Kalpakkam Chapters of Indian Society for Non-destructive Testing (ISNT)
and Indian Institute of Metals (IIM) and Society for Failure Analysis (SFA), Chennai
Chapter on September 27, 2018 at Sarabhai Auditorium, IGCAR. Around 120 participants
from various DAE units at Kalpakkam attended this workshop. Six technical lectures were
delivered covering various metallurgical and fabrication aspects of Stainless steel Compo-
nents, Basic and Advanced Welding process in stainless steel, QAP, NDT, Mechanical and
Chemical testing procedures, and procedure adopted for procurement of raw materials was
deliberated during the Workshop.

The participants expressed their full satisfaction on the deliberations and found to be useful
covering the technical aspects of design, fabrication and inspection procedures. The vote
of thanks was delivered by Shri N. Raghu, Convenor of the workshop.

Young Scientist Forum (YSF-2019)

A technical meeting called Young Scientist Forum was conducted by IIM, Kalpakkam
Chapter, on 19th March, 2019, at IGCAR, Kalpakkam. The aim of this programme was to
provide a platform for Young Scientists/Metallurgists to share their achievements in field
of research on materials science, metallurgy and related aspects, paving way for exchange
of ideas and knowledge amongst IIM members. The programme commenced with the
opening remarks by Dr. G. Amarendra, Director, MMG & MSG, in which the importance
of such types of exchanges and the sharing of knowledge in the current scenario of scien-
tific research was stressed. The meeting comprised of three talks delivered by young metal-
lurgist/scientist on diverse topics with (i) Dr. Haraprasanna Tripathy presenting on
“experimental and modelling studies on the thermo-physical properties and recrystalliza-
tion behaviour of IFAC-1 Steel, (i1) Dr. Kishore Kumar Madapu on “Probing of 2D plas-
mons in InN nanostructures and their SERS activity” and (iii) Dr. Barid Baran Lahiri on
Magnetic fluid hyperthermia. All the lectures were scientifically stimulating and generated
a lot of interactions amongst the audience and the speakers. The programme ended with
vote of thanks by the Secretary [IM KC.
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IIM Foundation Day lecture

IIM Kalpakkam chapter commemorated the foundation day of the Indian Institute of Met-
als (IIM), which falls on Feb 24, by organising a special lecture at IGCAR on February 21,
2019. In his welcome address, Dr. Divakar R. highlighted the similarities in the mandate
and goals of IIM and IGCAR and recollected the services of various eminent members in
the past who shaped the Kalpakkam chapter as well the [IM head office. Dr.G. Amarendra,
Distinguished Scientist &Director, MMG and MSG, IGCAR, delivered the foundation day
lecture on the topic “Radiation Effects in Materials: Role of Defects & Diffusion”. Starting
from atomistic imperfections, Dr. G. Amarendra presented a broad overview of neutron
radiation damage and their engineering consequences in a nuclear reactor. His talk covered
various aspects of radiation damage studies which included (i) studies carried out in collab-
oration with VECC Kolkata (ii) use of positron annihilation and Auger electron spectrosco-
py to probe the helium nucleation/ growth and swelling behaviour of steels irradiated in
particle accelerator facility and (iii) depth resolved defect studies at surfaces using positron
beam and the (iv) dual ion irradiation facility and the upcoming insitu irradiation creep set-
up. The talk was well received with participation of over 120 members and lively discus-
sions towards the end.

Dr. G. Amarendra delivering the IIM Foundation Day




VoLuME 8, Issue 1, 2019 PAGE 16

Theme meeting on Current Advances in Materials and
Processing-CAMP 2019

Our chapter conducted a half day technical meet on “Current Advances in Materials and
Processing-CAMP 2019” on April 10, 2019. The objective of this theme meeting was to
provide a platform for young members in IIM to present their research findings and enable
interactions and cross collaborations amongst them. This theme meeting comprised of
about 5 technical lectures delivered by members who are mainly research scholars in
HBNL

The talks included thermal mechanical fatigue studies of 316LN weld joints by Sri T
Suresh Kumar, small punch technique for aging studies by Sri S. Abdul Rehman, numeri-
cal simulation of orbital welding of 316LN pipes by Sri M Ragavendran, phased array ul-
trasonic imaging by Ms. Sumana and nano-indentation studies of defects in nanoporous
gold by Sri Lakshmanan. The speakers were presented with certificates and mementos. Sri
Vasantharaja, Convener, CAMP-2019, concluded the programme with vote of thanks..

Snapshots of the event
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Awards & honours received by IIM KC Members during 2018-19

. Ms. Alphy George, received the Young Scientist Assembly (YSA) Award from International
Federation of Societies for Microscopy (IFSM) in 19th International Microscopy Congress
(IMC-19) held in Sydney, Australia during Sept 2018.

. Dr. U. Kamachi Mudali, received the Frank Newman Speller Award from NACE Interna-
tional, USA and the Distinguished Alumnus Award of IIT Bombay during 2018-19

. Dr. Rani P. George, received the NACE Fellow Honor 2018 for sustained contributions to
corrosion control, from NACE, USA

. Dr. Anita Toppo, received the Corrosion Awareness Award-2018 for Distinction in Corro-
sion Science & Technology in Research & Education, from NACE International Gateway
India in October 2018

. Dr. U. Kamachi Mudali has been elected as Fellow of National Academy of Sciences India,

Allahabad and also the Fellow of Indian Institute of Chemical Engineers (IIChE), Kolkatta.
. Dr. Arup Das Gupta has been elected as Fellow of Electron Microscopy Society of India.

. Dr. U. Kamachi Mudali has been appointed as Chairman of (i) Advisory Committee of
DAE-ICT Centre, Mumbai, (ii) Research Advisory Board of PSG Institute of Advanced Stud-
ies, Coimbatore, (iii) Corrosion Protection and Finishes Committee (MTD-24) of Bureau of
Indian Standards, New Delhi and (iv) CII-Corrosion Management Committee.

. Dr. R. Divakar has been conferred the Metallurgist of the year Award in Metal Science cate-
gory for the year 2018 by the Ministry of Steel, Government of India.

. Dr. U. Kamachi Mudali has been serving as member of the Board of Nuclear Fuel Complex,
Hyderabad, Nuclear Recycle Board of BARC, Mumbai, Governing Council of Atomic Ener-
gy Education Society, Mumbai and Expert Advisory Committee of ONGC Energy Centre,
New Delhi. He is also serving as Adjunct Faculty of PSG Institute of Advanced Studies, Co-
imbatore; and, Institute of Chemical Technology (ICT) (University), Mumbai.

. Dr. C.K. Mukhopadhyay, received the National NDT Award in R&D from Society for Non
Destructive Testing (ISNT) during National Seminar on NDE at Mumbai, December 2018

. Dr. U. Kamachi Mudali has been elected as (i) President of Electrochemical Society of In-
dia, IISc, Bengaluru and (ii) member of Governing Council of Indian National Academy of
Engineering, New Delhi

. Dr. U. Kamachi Mudali delivered the (i) Dr. Baldev Raj Memorial Lecture at National De-
sign and Research Forum of The Institution of Engineers (India) in May 2018, (i1) IV Dr. Ab-
dul Kalam Memorial Materials Science Lecture Series at DMSRDE, Kanpur, in Oct 2018,
(ii1) Prof. CK Murty Memorial Award and Lecture of IIChE, during CHEMCON 2018 at
NIT, Jalandhar, Dec 2018 and (iv) Prof. GRD Endowment Lecture, PSG Institutions, Coim-
batore, Feb 2019.
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Awards & honours received by IIM KC Members during 2018-19

. Dr. Ch. Jagadeeswara Rao has been recognized as a “Faculty Member of Homi Bhabha Na-
tional Institute, in Chemical Sciences

. Dr. J. Christopher was awarded the DAE Young Applied Scientist/Technologist Award for
the year 2017.

. Dr. A. Nagesha received the DAE Science and Technology Excellence award for the year
2017.

. Ms. Raktima Basu was awarded the Young Scientist award (Physics), Runner up - I by Dr.
K V Rao Scientific Society, Hyderabad

. Shri. Govind Sharma and his team received the DAE Group achievement award 2017 for
“Identification and Replacement of failed Steam Generator in FBTR”.

Editorial Responsibilities

. Dr. U. Kamachi Mudali has editorial responsibilities as (i) Co-Editor in [IM-Springer Book
Series, (i1) Associate Editor of Journal of Electrochemical Society of India (iii) Key Reader
of Metallurgical Transactions A, and is serving as Member of editorial boards of International
Journals of Corrosion Reviews, Transaction of [IM & Materials Science and Technology

. Dr. Shaju K. Albert has been inducted as Associate Editor of the Welding in the World, an
Official Journal of International Institute of Welding

. Dr. A. Nagesha has worked as co-editor for Structural Integrity Assessment - Proceedings of
ICONS-2018 (2nd International Conference on Structural Integrity, IIT Madras, December
2018), Ed: Raghu V. Prakash, R. Suresh Kumar, A. Nagesha, G. Sasikala and A.K. Bhaduri.

Best Paper Awards

. Ms. Raktima Basu, received the Best research contribution award, during Research Scholars
Meet HBNI - On Materials Science and Engineering of Nuclear Materials (RSM-MSENM-
2018, May 7-9) IGCAR, Kalpakkam

. Dr. B. K. Sreedhar, Dr. Shaju. K. Albert and Dr. A. B. Pandit have been awarded Dr. S.
Parthasarathy Memorial Award for the year 2017 by Ultrasonics Society of India for the pa-
per titled “Computation of Erosion Potential of Cavitation Bubbles in Ultrasonic Pressure
Field” published in Journal of Pure and Applied Ultrasonics.
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Best Paper Awards

. Alphy George received the Micrography Contest Award (TEM), Dislocation structure in SS
316LN, in International Conference on Microscope and XXXIX Annual Meeting of Electron
Microscopy Society of India held during July 2018 at, Bhubaneswar, Odisha (EMSI-2018).

. Alphy George, R. Mythili, Arup Das Gupta, J. Ganesh Kumar and G.V. Prasad Reddy,
Effect of Nitrogen on precipitation in SS 316LN during long term thermal ageing, Interna-
tional Conference on Microscope and XXXIX Annual Meeting of Electron Microscopy Soci-
ety of India (EMSI-2018), Bhubaneswar, Odisha, July 2018 (Best Poster Award)

. A. Saikumaran, Dr. R. Mythili, Dr. S. Saroja, Dr. Rajesh Ganesan, Theoretical and ex-
perimental study of structural characteristics in Equiatomic CeFeMoV Alloy, International
Conference on microscope and XXXIX Annual Meeting of Electron Microscope Society of
India (EMSI-2018), Bhubaneswar, Odisha, July 2018 (Best Paper Award)

. A. Poonguzhali, S. Ningshen, and G. Amarendra, Effect of cold working on corrosion fa-
tigue behavior of austenitic stainless steel in acidified chloride medium, 2nd International
Conference on Structural Integrity, DMRL, Hyderabad, July 2018 (Best Paper Award)

. J. Sangeetha, T. Saravanan and Dr. John Philip, Comparative Study of the Diagnostic X-
ray Attenuation property of B-Bi2O3 and Bi Nanoparticles Based Nanocomposites, Interna-
tional Seminar on Advanced Nanomaterials (ISAN-2018), National Centre for Nanoscience
and Nanotechnology, University of Madras, Chennai, February 2018 (Best Paper Award)

. V.V. Jayaraj, Bijay Kumar Ojha, V Anandaraj, Ran Vijay Kumar, M Padalakshmi, S.
Vinod kumar, C. Padmaprabu, V. Karthik, C. N. Venkiteswaran and R. Divakar, Per-
formance Evaluation of MOX Sphere-pac test fuel pins, DAE- BRNS Conference, Indige-
nous Nuclear Fuel Program in India (INFPIN 2019), BARC Mumbai, Jan 2019 (Best Paper
Award).

. Chiranjit Poddar, J. Jayaraj and Dr. S. Ningshen, Oxidation and Corrosion behavior of Ni
-based Amorphous Alloy in the Nitric Acid Environment, International Corrosion Prevention
Symposium for Research Scholars (CORSYM-2018) IIT Madras, Chennai, March 2018 (Best
Paper Award)

. B. Madhura, E. Vetrivendan, Dr.Ch. Jagadeeswara Rao, A. Udayakumar and Dr. S.
Ningshen, Optimization of CVD Silicon Carbide Interlayer for Plasma Sprayed yitria on
High Density Graphite for Pyrochemical Reprocessing, International Corrosion Prevention
Symposium for Research Scholars (CORSYM-2018) IIT Madras, Chennai, March 2018 (Best
Paper Award).

. Geetisubra Jena, B. Anandkumar, S.C. Vanithakumari, Rani P. George, John Philip
and G. Amarendra, A novel Composite Coating with Enhanced Antibacterial Activity and
Improved Corrosion Resistance, CORCON 2018, Jaipur, Sept 2018 (Best Paper Award).

. B. Madhura, E. Vetrivendan, Ch. Jagadeeswara Rao and S. Ningshen, Self-healing Plas-
ma Spray Coatings on Graphite for High Temperature Applications, CORCON-2018, Jaipur,
Sept 2018 (Best Poster Award).
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Best Paper Awards

. Ran Vijay Kumar, C. Padmaprabu, C.N. Venkiteswaran and R. Divakar, Failure Analy-
sis of Monel 400 Steam Generator Tubes from a Nuclear Reactor, 2nd International Confer-
ence on Structural Integrity (ICONS-2018), IIT Madras, Dec 2018. (Best Poster Award)

. R. Nikhil, S.A. Krishnan, G. Sasikala, A. Moitra, Plastic “eta” factor for compact tension
geometry with wide range of weld strength mismatch and width, 2nd International Confer-
ence on Structural Integrity (ICONS-2018), IIT Madras, Dec 2018. (Best Poster Award)

. Madhura B., Ch. Jagadeeswara Rao, E. Vetrivendan, P. Venkatesh and S. Ningshen,
Uranium Melting Study on Yitria coated HDG with SiC interlayer for Pyrochemical Repro-
cessing Application, Research Scholars Meet on Materials Science and Engineering of Nucle-
ar Materials-HBNI, May 2018, IGCAR, Kalpakkam, India, (Best Paper Award)

37th AGM of 1IM Kalpakkam Chapter

37th Annual General Body of The Indian Institute of
Metals, Kalpakkam Chapter, held on April 23, 2019 at
IGCAR, Kalpakkam




