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Message from the Chairman

Warm Greetings to all of you!
I am happy to observe that the 2nd issue of volume 6 of Materials Matter roll by, thanks to the efforts of Dr.Chanchal Ghosh and Dr Vijay Anand. I also congratulate them who on their professional front too achieved their doctorate degrees. Indeed exceptional performance! We owe all
our successes to the motivation, guidance and fine encouragement from our Group Director,
Dr.G.Amarendra. Honours to our members have been many and I congratulate all those for their
achievements, awards and recognition / honours. In particular I congratulate Dr.A.K.Bhaduri,
Director, IGCAR who was selected for delivering Prof. Rodriguez Memorial Lecture, the elevation
of Dr.U.Kamachi Mudali as Vice President of IIM for its Metal Sciences Division. The newsletter
looks very vibrant with the contents- an interesting technical article on dislocation dynamics and
excellent coverage of many events where our members have actively participated which reflects
one of the most important aspects of progression in all spheres of life viz- the offering and provision of service to others without any thought whatsoever of reward or self-gratification. Our Chapter is now gearing up to the forthcoming 25th year BPMMQ-2017 which is scheduled on 9th Sept
2017. I appeal to all the members to actively join the celebrations in some way or other. I wish all
of you all the very best!
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Congratulations...

Dr. U. Kamachi Mudali, Director, Materials Chemistry & Metal Fuel Cycle Group, IGCAR
and active member of IIM-KC, has been elected as Vice-President of IIM and Chairman,
Metals Science Division, IIM since August 2016. Hearty congratulations to him. His
continual support, guidance and encouragement will help us accomplish many activities
pertaining to our chapter in the coming years.
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Prof. Brahm Prakash Memorial Materials Quiz &
Elocution Contest (BPMMQ-2016), 23-24 September
2016
The Prof. Brahm Prakash Memorial Materials Quiz and Elocution Contest 2016 was held at the Anupuram Convention Centre, Kalpakkam on 24th September 2016. Total of thirty nine (39) teams comprising
of seventy eight (78) students of class XI and XII participated in the programme. From all over India,
twenty two (22) chapters of Indian Institute of Metals have supported the participation of their teams in
the quiz programme. Morning session started with an inspirational speech by Dr. G. Amarendra,
Director, MMG & MSG. In his speech, he mentioned about Prof Brahm Prakash’s brilliance and his contributions to DAE. Prof Brahm Prakash was an outstanding scientist, with excellent administrative and
organizational abilities, becomes the first project Director of Nuclear Fuel Complex. Every one of us
should try to acquire such qualities and take our country forward. Also, Dr. Amarendra briefly mentioned
the genesis behind the Prof. Brahm Prakash Memorial quiz. Later, the preliminary rounds were held in
six (6) parallel sessions and the winner and the runner-up teams from each session were chosen for the
semi-finals. In addition, 6 best teams from the semifinal round were also chosen for the finals. Thus six
teams from Chennai, Coimbatore (2 teams), Raigarh, Trichy, and Kalpakkam participated in the closely
contested finals.
The Grand finale was conducted by Dr. Sumanth C. Raman, a renowned doctor belonging to TCS,
Chennai and a popular quiz master who also conducts programme on Doordarshan. Dr Sumanth had
interacted with the audience with extra questions, to feel challenging and made the session very interesting. All the participants thoroughly enjoyed the programme, thanks to Dr. Sumanth’s inimitable style.
In a closely competed final, the team from Trichy comprising of Masters Bharath Arun and V. Harish
Sidharth of Sri Jayendra Swamigal Silver Jubilee Matric HSS, Tirunelveli won the first prize and the
team from Kalpakkam comprising of Masters S. Harishankar and N. Praveen Chander of Kendriya Vidyalaya No.2, Kalpakkam emerged as runners up. Both the winners and runners were presented trophy
and certificates of Merit by President of the occasion Dr. A. K. Bhaduri, Director, IGCAR. In his presidential address, he congratulated all the students who have participated in this 24th Prof. Brahm Prakash
Memorial Materials Quiz Grand Finale and he impressed upon the students to have patience to learn
basic concepts of science which will give them confidence to achieve larger goal in the future. O.P.Jindal
Award for the quiz, carrying total cash prize of Rupees twenty five thousand was divided as Rupees fifteen thousand for the winners and Rupees ten thousands for the runners up teams. The winners and
runners of the quiz event were also invited to receive their awards during the 54th NATIONAL METALLURGIST DAY CELEBRATION on 14th November 2016 at IIT, Kanpur.
The Prof. Brahm Prakash Memorial Lecture was delivered by Shri. S.S. Mohanty, Formerly Technical &
Commercial Director, Steel Authority of India Ltd, New Delhi on “Steel in the Circular Economy - the Indian Perspectives”. He spoke about history of science with emphasis on evolution of materials for various applications.
The essay cum elocution contest organized as part of the programme drew enthusiastic participation
from students. Participants of the quiz were given a choice to write their essay with 2000 words from one
of the three topics:
1. High Entropy Alloys (HEA)
2. Negative Refractive Index Materials (NRIM)
3. Solid Oxide Fuel Cells (SOFC)
In total, there were twenty (19) entries were received (HEA: 6; SOFC: 8; and NRIM: 5) of which the best
six were: Master Siddharth Kumar Rai (HEA), W.H. Smith Memorial School, Sigra, Varanasi, Anup
Gourav Sahoo (HEA), DAV Public School, Angul, Babin Dutta (NRIM), O.P. Jindal School, Raigarh,
Chhattisgarh, Pramit Majumder (NRIM), DAV Model School, Durgapur, Abhijit Behera (SOFC), DAV
Public School, Angul, Vaishnavi S.G (SOFC), AGN Matric Higher Secondary School, Salem. The
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selected participants made oral presentations for 10 minutes in presence of a three member jury comprising of
Dr. V.Chandra Shekar, Dr. K. Laha and Dr. R. Divakar.
It was undoubtedly a splendid rendering of their verbal skills. The brilliance of the students not only in the topics covered in their speech but also in their replies to the queries that were greatly appreciated by the audience
and the invitees. The winner of the elocution was Ms.Vaishnavi S.G (SOFC), AGN Matric Higher Secondary
School, Salem and Abhijit Behera (SOFC), DAV Public School, Angul was declared as runner. The winner
and runner of the essay cum elocution contest received the cash prize award (Rs. 15,000/- for winners and Rs.
10,000/- for runners) along with their trophy and certificate from Shri. S.S. Mohanty. A Souvenir was brought
out to mark this event which contained edited versions of selected six elocution entries sent by participants of
the quiz.
Another interesting feature of this year’s quiz programme was a Metal Camp including a visit to Madras Atomic
Power Station at Kalpakkam, Indira Gandhi Centre for Atomic Research and BHAVINI on 23rd September. During their visit to IGCAR, Dr. P. Parameswaran, Chairman IIM Kalpakkam Chapter welcomed the participants
and their escorts. Dr. G. Amarendra, Director, MMG & MSG, IGCAR delivered a lecture narrating the materials
importance for nuclear program and also various nuclear reactors at Kalpakkam.
The Quiz was sponsored by several well-wishers and promoters of science, including, the Indian Institute of
Metals, Department of Atomic Energy, Govt. of India, Indira Gandhi Centre for Atomic Research, Anton Paar
India Ltd., International Advanced Research Centre (ARCI), The ILE Co, Jindal Steel, Madras Atomic Power
Station, BHAVINI, SIMCO Global Technologies, Mansha Vacuum, Metallic Bellows, ICON Analytical equipments Pvt. Ltd., ELTEL Shieldings, ABS Insutruments, Techscience Services Pvt Ltd, Laser Science, Star
Testing, Chennai Metco, CGCRI. A vote of thanks was proposed by Dr. Anita Toppo, co-convener, BPMMQ2016.

A few glimpses from the event….

Dr. G. Amarendra, Director, MMG
and MSG, IGCAR, addressing the
participants before the start of
BPMMQ-2016 event
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Dr. C Sumanth Raman, Quiz
master conducting BPMMQ2016 Grand finale

Dr. G. Amerandra, Director, MMG
and MSG, IGCAR along with all participants and organizers
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Dr.Placid Rodriguez Memorial Lecture (PRML)- 2016
The Eighth Placid Rodriguez Memorial Lecture was organized on 14th October 2016 at IC&SR Auditorium, IIT Madras. Prof. Uday Chakkingal, Chairman, IIM Chennai Chapter, warmly welcomed the gathering.
Dr. U. Kamachi Mudali, Member, PRML Committee; Vice President, IIM; Outstanding Scientist and Director,
Materials Chemistry & Metal Fuel Cycle Group, briefly dwelt upon the genesis of Dr. Placid Rodriguez Memorial
lecture and the details of the series of lectures conducted since 2009. He explained how the Indian Institute of
Metals has instituted “Dr. Placid Rodriguez Memorial Lecture” in memory of Dr. Placid Rodriguez, a renowned
metallurgist and eminent scientist and technologist, to perpetuate his significant contributions to science and
technology by organizing a memorial lecture every year. Kalpakkam and Chennai chapters of IIM have organized the memorial lecture every year, as a mark of respect to Dr. Placid Rodriguez. Dr. Placid Rodriguez Memorial Lecture Series was first inaugurated by Dr. Baldev Raj, Chairman, PRML Committee & Director, NIAS,
on 26th November 2009 at Indira Gandhi Centre for Atomic Research, Kalpakkam. Since then, eminent metallurgists like Prof. Atul Chokshi, IISc., Bangalore (2009), Professor Seeram Ramakrishna, National University of
Singapore (2010), Dr. S.Srikanth, Director, National Metallurgical Laboratory, Jamshedpur (2011), Prof.
B.S.Murty, IIT, Madras (2012), Prof. Indranil Manna, Director, IIT Kanpur (2013), Dr. Amol A. Gokhale, Director,
DMRL, Hyderabad (2014) and Dr. G.K. Dey, Distinguished Scientist & Associate Director, Materials group,
BARC, Mumbai (2015) have delivered Dr. Placid Rodriguez Memorial Lecture.
Prof. Bhaskar Ramamurthi, Director, Indian Institute of Technology Madras in his presidential address
recalled the role played by Dr. Placid Rodriguez in teaching, nurturing and motivating young students and researchers at IIT Madras, in the field of Metallurgy. He explained that it is very appropriate that Kalpakkam and
Chennai chapters of IIM are organizing the memorial lecture every year, as a mark of respect to Dr. Placid Rodriguez.
Dr. Baldev Raj Chairman, PRML Committee & Director, National Institute of Advanced Studies, Bangalore expressed his happiness for being able to join this year programme. He explained how Dr. Placid Rodriguez played a very decisive role in shaping the activities of The Indian Institute of Metals, at the national level.
He listed out the significant contributions of Dr. Placid Rodriguez to the advancement of science and technology
in our country by (i) establishing the vibrant field of nuclear metallurgy, (ii) leading the country to fast breeder
technology, (iii) developing human resources for DRDO, and (iv) teaching and nurturing young students and
researchers at IIT, Madras and NITs.
Dr. A.K. Bhaduri, Distinguished Scientist and Director, IGCAR, Kapakkam was invited to deliver “Placid
Rodriguez Memorial Lecture-2016” on “Issues and Challenges in Welding and Hardfacing of Prototype Fast
Breeder Reactor Components”. Dr. P. Parameswaran, Chairman, IIM Kalpakkam Chapter introduced the PRML
2016 speaker Dr. A.K. Bhaduri. He anchors the development of materials and their fabrication technologies for
Indian programmes on sodium-cooled fast reactors, fusion reactors and advanced ultra supercritical thermal
power. He is a recipient of the National Metallurgists’ Day Metallurgist of the Year Award (2003), Homi Bhabha
Science & Technology Award (2002), Indian Nuclear Society Medal Award (2002), VASVIK Award (2005), DAE
Group Achievement Awards (9 times) during 2006-2014 (including 3 times as Group Leader), Sir L.P. Misra
Memorial Lecture Award (2010), and IIW-India Golden Jubilee Welding Ratna Award (2016).
Dr. A.K. Bhaduri shared his comprehensive experience on the development of welding and hardfacing
technology for PFBR. He explained the planning and implementation of extensive research-backed technology
development for materials, welding consumables, fabrication of stringent-specification components and finalization of quality assurance procedures of fabricated components prior to the start of construction of the 500 MWe
materials and welding consumable manufactures, and the fabrication industries, played a prominent role to
overcome the challenges during fabrication of all the structural welds and pipes.
The lecture was very well received by the 200 scientists, and young academic scholars who had participated in the event. Dr. Baldev Raj presented the PRML memento to Dr. A.K. Bhaduri and Prof. Bhaskar Ramamurthi released the PRML 2016 booklet containing the lecture delivered by Dr. A.K. Bhaduri on the occasion.
The programme ended with a vote of thanks by Dr. Rani P. George, Convener, PRML 2016 and EC member of
The Indian Institute of Metals, Kalpakkam Chapter.
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Memories from the event....

Dr. A.K. Bhaduri,
Director, IGCAR,
Kalpakkam delivering
Placid Rodriguez Memorial Lecture 2016 at IIT
Madras on October 14th,
2016

Dignitaries on the dais
with PRML 2016 lecture
notes released by
Prof. Bhaskar Ramamurthi, Director, IIT Madras
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Synthesis

and

A theme meeting on the “Materials Synthesis and Characterization – MSC 2016” was organized on
28th November, 2016 at MDL Seminar Hall, IGCAR, Kalpakkam. Progress in most technological areas is driven
by synergistic developments in synthesis and characterization of advanced materials. Synthesis of materials
designed to have desired functional properties often calls for application of specialized characterization techniques and conversely, ability to probe materials with specialized techniques at high-resolution allows process
optimization or design refinements leading to improved performance of the materials. The main aim in organising MSC-2016 was to provide a glimpse of recent developments in the field of materials synthesis and characterization.
Dr .P. Parameswaran, Chairman, IIM Kalpakkam Chapter warmly welcomed the august gathering and
briefed them on the idea behind the organisation of the meeting and also introduced the speakers. Shri E. Mohandas, Head, Materials Synthesis and Structural Characterisation Division in his opening remarks brought out
the importance of materials synthesis and characterization in the present day materials research in a lucid manner. This was followed by four technical talks. The first speaker was Dr. Sitaram Dash, Head, Surface &
Nanoscience Division and Thin films & Coatings Section, Materials SG. He discussed about his wide experiences in the field of thin film synthesis and surface analytical studies. The next lecture was from Dr. P. Kuppusami, Centre for Nanoscience and Nanotechnology, Sathyabama University, Chennai. He discussed about
the role of thin films and coatings in energy applications. This was followed by a lecture from Dr. M. Sundararaman, Dept of Metallurgical and Materials Engg. IIT Madras on the characterization of materials and versatility of
electron microscopes. He has nicely described the various TEM based techniques and how they can solve the
materials related issues. The final talk has been delivered by Dr. R. Divakar, Head, HRMCS(MSSCD) & IMES
(PIED), MMG, who shared his experience on the High-resolution structural characterization of materials and
descried the necessity of quantitative understanding of HRTEM images.
The concluding remarks were delivered by Dr. U. Kamachi Mudali, Vice President, IIM, Outstanding Scientist
and Director, Materials Chemistry & Metal Fuel Cycle Group. He described the role of these theme meetings in
the growth of scientists and young researchers. He also presented the memento to the speakers and Shri E.
Mohandas. This meeting was very well received by over 60 scientists and young researchers who participated
in the event.

A few glimpses....
Dr .P. Parameswaram, Chairman, IIMKC is welcoming the august gathering
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A few more....

Dr. M Sundararaman is delivering the
technical lecture

Dr. R Divakar is delivering the technical lecture

Dr. U Kamachi Mudali, Vice President,
IIM delivering the concluding remarks
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Memories from the event....

Dr. U Kamachi Mudali, Vice President,
IIM felicitating Dr. Sitaram Dash,
speaker of the meeting.

Dr. U Kamachi Mudali, Vice President,
IIM felicitating Dr. P Kuppusami,
speaker of the meeting.

Dr. U Kamachi Mudali, Vice President, IIM
felicitating Mr .E. Mohandas.
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One day programme on “Glimpses of Metallurgy (GEM)” at
CKCET
A one day theme meeting on the topic “Glimpses of Metallurgy (GEM-2016)” was conducted by IIM Kalpakkam
chapter at CK college of Engineering and Technology (CKCET), Cuddalore, on Dec 17 (Saturday), 2016. This
programme was organized for the faculty members and UG/PG students belonging to Departments of Mechanical Engineering, CKCET. The aim of the programme was to impart and educate the participants about
the role of metallurgy and materials science in proper design, selection of materials, manufacturing and performance assurance of engineering components.
The programme consisted of three lectures on materials characterization and 2 lectures on materials performance. Following the welcome address by Dr. M. Prabhakaran, HOD/ Mechanical Engg, the key note address
was delivered by Dr. U. Kamachi Mudali, IGCAR. He presented an overview of the Indian Institute of Metals
(IIM) as a professional body uniting metallurgical professionals from industry, research and academia. He
highlighted the broad range of activities of IIM, the various chapters spread across the country and brought out
the benefits of membership and affiliation with IIM.
The first lecture was delivered by Dr. P. Parameswaran on Materials - selection, treatment and characterization, where he dwelt on various aspects of material selection, heat treatments and the techniques of microstructural characterization with few examples. The second lecture was presented by Dr. V. Karthik on the various techniques for mechanical property characterization of materials. The third lecture was delivered by Dr.
Rani. P.George on various aspects of corrosion and its industrial significance. Dr K.V. Rajkumar presented the
fourth lecture on various non-destructive techniques for material characterization and performance evaluation.
The final lecture was delivered by Dr. V.S. Srinivasan on mechanical behavior of materials presenting an overview of various mechanisms associated with deformation and failure.
About 40 delegates comprising of faculty and students from Mechanical, Civil and Electrical engineering departments attended this theme meeting and interacted with the speakers through questions and lively discussions. The participants gave a positive feedback for the theme meeting. The management of CKCET thanked
IIM and IGCAR engineers for accepting their request conducting this special theme meeting for the benefit of
their faculty and students.
Thanks to the efforts of Dr. Venugopal Sivasankaran, a faculty of the college and a life member of IIM who
was instrumental in conducting this event with the guidance of Dr Kamachi Mudali, Vice president, IIM and Dr
P. Parameswaran, Chairman IIM KC. The institute has requested for carving an affiliate students chapter at
CKCET, Cuddalore, attached to Kalpakkam chapter and the same has been forwarded to IIM HQ for approval.

Snapshots from GEM 2016….
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Current Advances in Materials and Processing CAMP-2017
Under broad research areas encompassing the activities of Metallurgy and Materials Group (MMG) of Indira
Gandhi Centre for Atomic Research (IGCAR), the Indian Institute of Metals, Kalpakkam Chapter (IIM-KC), organised a two-half day (9th and 10th Feb, 2017) technical meet on “Current Advances in Materials and Processing-CAMP-2017” for research scholars of MMG. In total 11 talks were presented by the research scholars
from various divisions under MMG such as Mechanical Metallurgy Division (MMD), Mechanical Testing Division
(MTD), Physical Metallurgy Division (PMD), Non-Destructive Evaluation Division (NDED) and Corrosion Science
and Technology Division (CSTD).
Dr. P. Parameswaran, Chairman, IIM-KC, Dr. V. Karthik, Secretary, IIM-KC, and Dr J. Jayaraj, Convener, CAMP-2017 were present. The Chairman welcomed the gathering of scholars and invited Dr Saroja,
Head, PMD to address the gathering. She made a motivating and inspiring address and stressed the importance
of improving the presentation skills and added that CAMP-2017 was a good opportunity to display their achievements to their friends and colleagues.
The meeting was kicked off with the presentation from the research scholar Mr. K. C. Sahoo of MMD
and he shared his findings on the effect of thermal ageing on microstructure, tensile and impact properties of
Indian Reduced Activation Ferritic Martensitic Steel (9Cr-1.4W-0.06Ta-0.22V). Then, Mr. V. Shiva, MMD, presented his results on the flow behaviour of modified 9Cr-1Mo steel where he emphasized the role of temperature
and strain rate. Ms. Gajji Aneesha, MTD, presented her results based on the direct current potential drop technique that she developed for online crack length measurement during fracture toughness testing and expressed
that in future she will be focusing on the modeling of crack behavior. The presentation of Mr. R. Santhosh, PMD,
opened with a detailed introduction to phase stability and transformation of U alloys that are available in the literature and his findings on U-15Cr alloys, generating intense discussions and interest among the audience as
the work is related to the metallic fuel and the clad interactions. Followed by, Mr. Santosh Kumar, MTD, who
maintained the momentum and presented his work on the adiabatic shear banding behavior in 316L(N) austenitic stainless steel. Mr. K. G. Raghavendra, PMD, was excited to show his new findings on ODS alloy development using ZrO2 dispersions in Fe-based alloys.
The highlight of the first day of CAMP-2017 meeting is the felicitation of the speakers by Dr. G. Amarendra, Director, MMG. He motivated the scholars, appreciated their efforts and wished them a great success for all
their future endeavors. In particular, he congratulated the members of IIM-KC, and the Convener, CAMP-2017,
for initiating this exclusive student activity under the umbrella of IIM-KC. Indeed he has advised the IIM-KC to
conduct the CAMP meetings twice a year for the benefit of the research scholars and assured that he would
support to greater extent for the success of future CAMP meetings.
The second day was also started with high spirits from the students and the talk delivered by Mr. T.
Suresh Kumar, MMD on his research work on low cycle fatigue studies on type 316L(N) austenitic weld joints
was received well. Then, Mr. Sambasiva Rao, NDED, switched gears to the field of NDE, in which he has focused on the fundamentals, methods for different flaw geometry and application of pulsed eddy current technique. Mr. Vikas Kumar, MTD, made an excellent presentation by introducing his weld pattern analyzer equipment which was developed by him and his colleagues that has the ability to make one to one co-relation of the
weld bead quality to the power source, weld consumables and even the skilled and un-skilled welders. This was
followed by, Mr. Chiranjit Poddar, CSTD, who gave an introduction to metallic glassy alloys and their advantage
for high corrosion resistance applications. Further, he has presented the air oxidation behavior of the Ni60Nb40
glassy alloy and its corrosion behavior in boiling nitric acid with and without fluoride ions. The final talk was delivered by Mr. J. Abuthahir, NDED, on the magnetic force microscopic studies on pure iron and also on the polycrystalline Fe-alloys. The presence of martensitic phase and the applied magnetic field directions were correlated. For the second day of the meeting, Dr. R. Sandhya, was our guest to encourage and felicitate the speakers.
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The feedback received from the scholars recorded their appreciation for the idea of an exclusive technical
meeting for scholars within the campus and wished that the CAMP meetings to be continued in future too. One
of the suggestions was that such meetings need not be restricted to the scholars form MMG alone, and could
also include research scholars from other groups.
Dr. Jayaraj, Convener, CAMP-2017, summarized the event and thanked the senior research scholars
for sharing their knowledge by making excellent presentations and appreciated the junior research scholars for
actively participating throughout the program. He extended his thanks to all the EC members of IIM-KC for their
constant support for the success of CAMP-2017.

few moments from the event

Presentations by our senior research scholars during CAMP-2017, 9th & 10th Feb.
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Dr. G. Amarendra,
Director, MMG, addressing the gathering during

Felicitation of the senior research scholars during CAMP-2017, 9th & 10th Feb.

Feedback-interactive session during CAMP-2017, 10th Feb.
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One day programme on “Metallurgy for Mechanical
Engineers (M4M-2017)” at AVIT
A one day theme meeting on the topic “Metallurgy for Mechanical Engineers” was conducted jointly by IIM
Kalpakkam chapter and Aarupadai Veedu Institute of Technology (AVIT) on Feb 24 (Friday) 2017 at AVIT, Paiyanoor. This programme was organized for the UG/PG students belonging to Department of Mechanical Engineering of AVIT with the aim of imparting and educating them on the role of metallurgy and materials science in
proper design, selection of materials, manufacturing and quality assurance of engineering components. About
40 students and faculty from mechanical engineering department participated in this programme.
Following the welcome address by the principal of AVIT, the key note address was delivered by Dr. U. Kamachi
Mudali, IGCAR. Stressing the role of materials in our day today life, he cited few examples where knowledge of
metallurgy and material science is very important for mechanical engineers and other related disciplines. He
presented an overview of the IIM and its activities and urged faculty and students to enrol in IIM. Five lectures
on various topics like mechanical behaviour of materials and testing, corrosion, microstructure characterisation
and non-destructive testing were delivered by members of IIM Kalpakkam chapter. The speakers included Dr.
P. Parameswaran, Dr. V.S. Srinivasan, Dr. S. Ningshen, Dr. V. Karthik and Dr K.V Rajkumar. The management
of AVIT thanked IIM and IGCAR engineers for accepting their request conducting this lecture series for the
benefit of their faculty and students. The institute has requested for carving an affiliate students chapter at
AVIT, Paiyanoor, attached to Kalpakkam chapter and the same has been forwarded to IIM HQ for approval.

Snapshots from M4M 2017….

Dignitaries of M4M 2017
programme
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IIM Founder’s Day celebration
The founder’s day of the Indian Institute of Metals (IIM) which falls on Feb 24 was commemorated by organising an invited lecture at Kalpakkam chapter. In his welcome address, Dr P. Parameswaran, Chairman IIM KC
recalled the genesis of IIM and highlighted the growth of the institution. A.K. Bhaduri, Director and Distinguished scientist, IGCAR, delivered a special lecture on the topic “Materials for future sodium cooled Fast reactors”. Stressing the role of advanced materials for future fast reactors, he presented the roadmap for developing
and productionisation of various reactor components like the cladding & wrapper tubes, permanent core structures, steam generators and highlighted the material issues and challenges involved. The audience interacted
with the speaker through questions and discussions. The programme concluded with vote of thanks by Dr R.
Divakar, Vice Chairman, IIM KC.

Memories from IIM Founder’s Day Celebration….

Dr .A. K. Bhaduri, Director, IGCAR, delivering the IIM founder’s day celebration talk
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Article
Early Stages of Stage-I Fatigue Crack Propagation in Austenitic
Stainless Steel — 3D Dislocation Dynamics Study
Prasad Reddy G.V., Fatigue Studies Section, Mechanical Metallurgy Division, IGCAR, Kalpakkam
In a nuclear reactor, many primary side components inside the reactor vessel are inaccessible for in-service inspection and hence determination of propagation of surface microcracks plays an important role in their overall fatigue
behavior. Growth of microcracks occupy larger fraction (70 to 80%) of the low amplitude fatigue life, before reaching
long crack lengths to be detected by practical non-destructive techniques. Hence it is important to study the crack
propagation behavior of microcracks within the grain and across many grains. These cracks initiate from a localized
cyclic deformation zone known as persistent slip band (PSB). The microcracks propagate essentially under shear
mode (mode II) along a certain crystallographic slip plane of PSB, and are hence named as stage-I fatigue cracks.
The propagation rate of stage-I cracks is strongly influenced by dislocation microstructure near the crack front, associated crack tip slip displacement and the microstructural barrier (e.g. grain boundary in a single-phase material).
Microcrack growth rates are of the order of few Burgers vector and the relevant methods to describe such low crack
growth rates are atomistic simulations or dislocation dynamics (DD) simulations. The former one is more relevant to
study the shape of dislocation core and its influence on dislocation generation and motion. On the other hand, DD
simulations are very important when the local description of plastic strain and stress in the nanometer to micrometer
regime is essential. DD studies attempted so far to simulate microcrack propagation have been mainly 2dimensional (2D) in nature and are able to capture important aspects of cyclic plasticity and microcrack growth
rates. However, 2D simulations could not reproduce many important features of plastic deformation such as crossslip and internal stress which are by nature 3-dimensional (3D). In this context, for the first time, DD simulation of
early stages of stage-I fatigue crack propagation are performed in 3D discrete space and concomitant crack growth
rates are evaluated [1-3]. These aspects are briefed in this article.
The 3-dimensional DD code named ‘TRIDIS” (developed at SIMaP laboratory, Grenoble, France) is used in
the present study. The austenitic stainless steel properties for DD simulation are given elsewhere [1]. This Fortran
DD code simulates dislocation dynamics and their interactions on a mesoscale lattice based on edge-screw discretization. Exclusive Matlab tools have been developed for pre– and post-processing of data. The simulated grain
(Fig.1a) is presumed to be a surface grain with impenetrable grain boundary facets except one free surface from
which dislocations emerge and create surface slip steps. The grain consists of a reference PSB dislocation structure, a crack across the PSB and Frank-Read sources near the crack front (Fig.1b). A crack placed at right PSBmatrix interface (referred as PSB-R) is shown in Fig.1b. Similarly, the same crack can be placed at left interface
(PSB-L) or at the center of PSB (PSB-C).

(c)
Fig. 1: (a) Simulated grain geometry along with PSB dislocation structure, (b) initial dislocation structure with a
crack introduced at the right PSB-matrix interface, (c) CTSD as a function of distance of crack front to the grain
boundary.
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All the simulations were performed at 300 K. As the crack (in Fig.1b) propagates from the near-surface region to the
grain-boundary, crack tip slip displacement (CTSD) decreases in magnitude (Fig.1b) for crack lengths above 10µm.
This is due to slip dispersion i.e. formation of tangled dislocation networks on 2-3 new slip systems other than those
in PSB. Figure 2a shows typical slip dispersion and associated crack front blunting for the crack length of 18µm.
Accordingly, crack growth rate also decreases as the latter is directly proportional to CTSD. Indeed, the difference in
propagation rates is also observed even for the crack at different locations across the PSB. From Fig.1b, DD simulations indicate that microcracks would sustain crack propagation along PSB-R for crack lengths < 10 µm, beyond
which PSB-L favors the propagation. This is examined by finding ‘number of cycles required to reach 5 µm crack
length’ based on the proposed expression for microcrack propagation rate [2-3]. Figure 2b justify the simulation results that a crack on PSB-R takes less cycles compared to other cases. It is also observed that CTSD reduction is
more pronounced in larger grains as slip dispersion is observed to lessen with lowering of grain size, thereby causing
rapid crack growth in smaller grains [2].
The above results pertain to the stage-I crack propagation in a single grain. Once the microcrack in primary grain
(grain-1) reaches the grain boundary, either it gets arrested at grain boundary or propagate to adjacent grain (grain2), depending upon the orientation of adjacent grain (Fig.3). Crack propagation to grain-2 can occur by direct transmission of crack (which is energetically unfavorable) or indirect crack transmission in which grain-2 develops micro-

(a)

(b)

Fig.2: (a) Crack front morphology and associated dislocation microstructure, and (b) Comparison of cycles required
crack that join with the arrested crack in grain-1. In order to examine indirect crack transmission, simulations are
conducted with different grain-2 orientations obtained by rotation of grain-2 about the crystal axes [-101], [-12-1] and
[111] corresponding to tilt, twist and theta angles between two grains. The arrested crack is presumed to lie on (111)
crystallographic plane

Fig.3: Bi-crystal geometry defining tilt, twist & theta angles between two adjacent grains. The active slip plane
(111) (i.e. incipient crack plane) and the Burgers vector [-101] in the deforming grain is marked.

VOLUME 6, ISSUE 2, 2017

Page 20

and oriented at 45o to the load axis. In the absence of crack in grain-1, dislocation structures develop in the entire grain-2,
in the form of PSBs. In the presence of crack in grain-1, however, grain-2 orientation determines whether the plasticity in
grain-2 is localized or homogeneous. In Figs.4a,c corresponding to low tilt, twist and theta angles, plastic strain is localized into few pronounced slip bands generating sharp and fast growing surface relief which accelerates the indirect crack
transmission. On the other hand, large tilt and twist angles (Figs.4b,d,e) causes more homogeneous spread of plastic
strain generating comparatively smoother and slower relief accumulation thereby enhancing the probability of slower microcrack transmission due to complete/partial crack tip shielding. The influence of twist angle on the crack arrest time can
be related to the energy to fracture the grain boundary area between the arrested and incipient crack (Fig.4f). Indeed, it is
shown experimentally that at certain twist angles, crack plane switches onto different parallel planes of same slip system,
by gradually fracturing the barrier area on the grain boundary [4]. The DD simulation results fairly showed equivalence
with the results of crack initiation/arrest times obtained from actual experiments [5].
To summarize, 3-dimensional DD simulations enhance the understanding of local cyclic plasticity associated with the microcracks that provides a platform to establish link between the microcrack growth rate and crack tip dislocation activity.

Fig.4: Influence of tilt, twist and theta angles on development of PSB traces and associated Von-Mises plastic-strain field
for (a) -18o tilt angle, (b) -55o tilt angle, (c) -18o tilt + 15o theta, (d-e) two twist angles (slip band trances are shown both on
surface and in the bulk of grain); (f) Shows grain boundary area to be fractured for coalescence to take place between
arrested and newly created crack, in case of large twist angles.
Microcrack transmission between the neighbouring grains is a challenging area to be investigated in 3-dimensional space,
and DD is an important tool in realizing this as it enables to identify favourable grain orientations that accentuate or arrest
the microcrack propagation based on the slip distribution.
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List of Technical Lectures
Talk

Presenter

No.
1

Prof. Jyotsna Dutta Majumdar,
IIT Kharagpur

Title
Ultra-fast Laser Assisted Surface Processing of
Materials

Prof. R. Arvind Singh,
2

Bannari Amman Institute of Technology,
Sathyamangalam, Tami Nadu
Prof. Veronique Anne L Vitry,

3

4

5

University of Mons.
Belgium
Prof. Andrew John Pinkerton,
Lancaster University, United Kingdom

7

Curtin University, Perth, Australia

viewpoint

Bannari Amman Institute of Technology,
Sathyamangalam, Tami Nadu
Dr. R. T. Rajendra Kumar,
Bharathiar University, Coimbatore

Max-Planck-Institut Für Eisenforschung
GmbH, Düsseldorf, Germany
Dr. A.K. Singh,

9

Defence Metallurgical Research
Laboratory, Hyderabad
Dr. Shubhabrata Datta,

10

11

SRM University, Kattankulathur,
Tamil Nadu
Prof. Masakazu Okazaki,
Nagaoka University of Technology, Japan
Dr. G.V.S. Murthy,

12

13

14

Advances in Laser Surface Engineering
Coating Specifications from an academic

Dr. Sriram Venkatesan,
8

Electroless Nickel-Boron coatings, from formation of single coatings to composites

Prof. Rolf Gubner,

Dr. Amitabh Wahi,
6

Tribology from Macro- to Micro/ Nano- Scales

National Metallurgical Laboratory,
Jamshedpur
Prof. M. Jayaprakash,
Nagaoka University of Technology, Japan
Prof. R. N. Ghosh,
IIT Kharagpur

Image Processing Applications in Material
Characterization

Date
08 April
2016
11 April
2016
10 May
2016
17 May
2016
26 May
2016
28 June
2016

Fabrication of vertically aligned ZnO Nanorod/
Polymer Hetro-junction based UV sensors

05 August

Advanced Electron Microscopy on Epitaxial
Functional Systems

05 August

Orientation Dependent Flow Behaviour of Nibased
Solid Solution Alloys

24 August

Materials Modeling and Optimization: The
Computational Intelligence Based Approach

04 October

Small Creep-Fatigue Crack propagation around
cooling holes in Heat resisting Alloys

20 January

Magnetic study on the Sensitization behavior in
SS 304LN

15 February

Fretting Fatigue Design Curve
Remaining Life Assessment of Engineering
Components

2016

2016

2016

2016

2017

2017
13 March
2017
27 March
2017
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Awards & Honours for IIM-KC Members
(April 2016– March 2017)
Awards and Honors (April 2016- Mar 2017)
We are very happy to inform that many of our members have obtained significant recognitions
from national/international organizations and various professional bodies. We congratulate all the
following members who have received awards and honours during the year, and wish all members
awards/honours in the coming years:

•

Dr. A. K. Bhaduri was awarded the Carl-von-Bach medal by Materials Testing Institute, University of Stuttgart for outstanding services in Research, Development and Teaching in the
area of materials testing and strength calculation.

•

Dr. A.K. Bhaduri has been elected as member of the Board of Directors of the International
Institute of Welding

•

Dr. A. K. Bhaduri delivered the 8th Dr. Placid Rodriguez Memorial Lecture of IIM in October
2016.

•

Dr. U. Kamachi Mudali has been elected as the Vice-President of IIM & Chairman, Metals Science Division, a prestigious position occupied by our Chapter member after Dr. P. Rodriguez
and Dr. Baldev Raj. He continues as Chair of East Asia Pacific Area of NACE International,
USA, AICTE-INAE Distinguished Visiting Professor, and Chairman of Engineering HeritageMetallurgy of INAE.

•

Dr. U. Kamachi Mudali received the ‘Distinguished Achievement Award’ from ASM International, Chennai Chapter (2016).

•

Dr. Saroja Saibaba has been elected as Fellow of Academy of Sciences, Chennai.

•

Dr. B.P.C. Rao has been appointed as Chairman of NDT Sectional Committee MTD 21, Bureau of Indian Standards.

•

Dr. P. Parameswaran has been elected as Fellow of Indian Institute of Metals.

•

Dr. R. Divakar was conferred Fellowship of the Electron Microscope Society of India during
the Annual Meeting of EMSI held during July 2-4, 2016 at IIT BHU, Varanasi.

•

Dr. M. Vasudevan received the Metallurgist of the Year (Ferrous) Award from the Indian Institute of Metals.

•

Dr. R. Divakar and Dr. Anish Kumar received the DAE Science & Technology Excellence
Award-2015.

•

Dr. Rani P. George received “Corrosion Awareness Award 2016” for meritorious contribution
to research and education in ‘Corrosion Science and Technology’, from NACE International
Gateway India Section during “CORCON-2016”, New Delhi, Sept. 18-21 (2016).

•

Shri. T. Shakthivel and Shri. T.K. Haneef were awarded the DAE Young Engineer and DAE
Young Applied Scientist Award respectively for the year 2015.
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Awards & Honours for IIM-KC Members
(April 2016– March 2017) Continued….
•

Dr. Hasan Shaikh was awarded the Sir L. P. Misra Memorial Lecture by the Indian Institute of
Welding in 2016 for outstanding contribution to Welding Research and Education. ( He delivered the Lecture at the National Welding Seminar at Kolkata on 15 December 2016)

•

Dr. G. K. Sharma, Non-Destructive Evaluation Division, MMG, received "Dr. T. K. Saksena
Memorial Award" for the best Ph. D. thesis titled “Ultrasonic NDE of Type 316 Austenitic Steel
by Time Frequency Analysis" by Ultrasonics Society of India.

•

Dr. P. Parameswaran and Dr. J. Jayaraj were chosen as members of the Study Group on Indian Engineering Heritage on Metallurgy of INAE, New Delhi.

•

Dr. J. Jayaraj has been invited by Alexander von Humboldt, Foundation, Germany, for a renewed research stay for the Humboldt Fellows, at Leinbiz-Institute for Solid State and
Materials Research (IFW-Dresden), Germany.

Best paper awards for IIM-KC Members
(April 2016– March 2017)
•

J. Veerababu, Sunil Goyal, R. Sandya and K. Laha, Estimation of Fatigue Life of Notched
Specimens of P91 Steel by Analytical Approaches, 2nd International Conference on Fatigue, Durability and Fracture Mechanics (Fatigue Durability India 2016), Indian institute of
science, Bangalore, 10-12 March 2017 (Best Oral Presentation Award).

•

U. Sudha, R.P. George, Vinita Vishwakarma, D. Ramachandran, Viswanathan and U.
Kamachi Mudali, Laboratory exposure studies on nanophase modified fly ash concrete, Internatl. Conf. on Nanoscience & Nanotechnology for Energy Applications (EApp-2016),
Sathyabama University, Chennai, June 27-29, 2016 (Best Paper Award).

•

E. Vetrivendan, A. Ravi Shankar, S. Ningshen, C. Mallika and U. Kamachi Mudali, Development of ceramic coatings by plasma spraying for sacrificial core catcher in fast breeder reactors, 2nd Internatl. Conf. on Heat Treatment and Surface Engineering (HTSE-2016), Chennai Trade Centre, Chennai, May 12-14, 2016, (Best Poster Award).

•

B. Anandkumar, R.P. George, C. Mallika and U. Kamachi Mudali for the paper ‘Biofouling
control of sea water cooled titanium condenser through in situ application of alternate anodic
and cathodic potentials’, “CORCON-2016”, New Delhi, Sept. 18-21 (2016) (Best Poster
Award).

•

P. Krishnaveni, PSGR Krishnammal College for Women, Coimbatore received the “Best
Thesis Award” for her M.Phil. (Chem) thesis titled “Electrochemical and corrosion behavior
of dissolver materials in fluorinated nitric acid medium” (guided by U. Kamachi Mudali and J.
Jayaraj) from NACE International Gateway India Section during “CORCON-2016”, New
Delhi, Sept. 18-21 (2016).

•

U. Sudha, R.P. George, Vinita Vishwakarma, D. Ramachandran and U. Kamachi Mudali,
Investigations on strength, durability, anti-bacterial activity and anti-corrosion properties of
nanophase modified fly ash concrete, Corrosion Awareness Day (CAD-16), Kalasalingam
University (NCCI & CECRI), April 08, 2016 (Best Poster Award).
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Best paper awards for IIM-KC Members
(April 2016– March 2017) Continued...

•

C. Praveen, J. Christopher and B. K. Chowdhary, Critical assessment of short term stress
relaxation studies for the prediction of creep properties of P91 steel, International Conference on Emerging trends in Materials and Manufacturing Engineering (IMME-17), National
Institute of Technology, Trichy, 10-12 March 2017 (Best Poster Presentation award).

•

A. Saikumaran, SRF, HBNI has won Best Micrograph Award under Category of SEM, in
the International Symposium for Research Scholars-2016 (ISRS-2016), IITM Chennai,
Dec.21-23,2016.

•

K. G. Raghavendra, SRF, HBNI has won Best Micrograph Award under Category of SEM.
in the International Symposium for Research Scholars-2016 (ISRS-2016), IITM Chennai,
Dec.21-23,2016.

Group Achievement Award (April 2016– March 2017)

DAE Group Achievement Award for “Development of Nitrogen Enhanced 316LN Austenitic
Stainless Steel for Primary Components of Sodium Cooled Fast Reactors” Dr. A.K. Bhaduri,
Dr. U. Kamachi Mudali, Dr. K. Bhanu Sankara Rao, Dr. M. D. Mathew, Dr. K. Laha, Dr. Shaju
K. Albert, Dr. B.K. Choudhary, Dr. C. Mallika, Dr.N. Parvathavathini, Dr. R. Sandhya,
Dr. P. Parameswaran, Dr. V.S. Srinivasan, Dr. M. G. Pujar, Dr. A. Nagesha, Dr. S. Ningshen,
Shri G. Srinivasan, Dr. S. Ravi, Dr. Vani Shankar, Dr. G.V. Prasad Reddy, Shri. J. Ganesh
Kumar, Shri M. Nandagopal, Dr. Sunil Goyal, Shri J. Christopher, Srimathi. P. Poonguzhuli,
Dr. Anitta Toppo, Shri David Vijayanand V, Shri T. Sakthivel, Shri R. Kannan, Shri Aritra
Sarkar, Shri Durga.Prasadrao Palaparti, Srimati M. Divya, Shri. K. Thyagarajan, Srimati N.
Sivaibharasi, Shri V. Ganesan, Shri Srinivas Mannepalli, Shri K. Mariappan, Kumari S. Panneerselvi, Shri A. Vinod Kumar, Shri N. S. Thampi, Shri K. Vaithiyanathan, Shri S. Sakthy,
Shri M. Arul, Shri M. Gandhi, Shri M. Srinivasarao, Shri M. Munivel, R. Uma Maheswari, M.
Jayalakshmi, Shri M. Govidaswamy, Srimati Indira Logu, Srimati M. Esakkiammal, Srimati N.
Santhi.
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Editorial
It has been an exciting and overwhelming for both of us to
bring the latest issue of the newsletter. It has been a period
filled with many activities, which our chapter could successfully
accomplish. Many lectures where organized in which eminent
people from both national and international level participated
to give technical talks. CAMP-2017 a technical conclave organized in IGCAR, gave the opportunity for our research
scholars to present their work. The technical interactions which
followed after each talk was beneficial to both the audience
and the speaker. The IIM Founders Day was celebrated for the
first time in Kalpaakma Chapter. The event was commentated
by an energizing talk by Dr. A. K. Bhaduri, Director IGCAR on
‘Materials for future sodium cooled Fast reactors’. In an effort
to spread more awareness about the exciting field of materials
and metallurgical engineering one day workshop was organized by the chapter in two colleges– AVIT, Paiyanoor and
CKCET, Cuddalore. This issue also has a technical article by
Dr. G.Varaprasad Reddy on the emerging field of dislocation
dynamics. Hope you enjoy reading this issue!
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