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0 .0 Globalization in Joining Technology and Materials Science
0 Enhancing Collaboration Network in Greater Asia Regionl
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0. O 3rd International Conference in Africa and Asia
Welding and Failure Analysis of Engineering Materials (WAFA-2015)
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0 .0 Joining Technologies and Materials Science
0 Expand collaboration network in Middle East
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0 .10 Workshop on Joining and Welding Technology at Nanyang Technological
University, Singapore
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0.12 Jodooooo

Jean-Christophe VALMALETTE
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My main research field is the relation between micro-/nano-structures and the
optical properties of materials and more particularly the plasmonic materials, metamaterials and
nanoparticles assemblies. More recently, | aso started collaboration with biologists to study by spectro-
scopic methods, different mechanism taking place in living organisms (insects or diatoms) to imagine
new bio-inspired materials. | started collaboration with professor Satoshi OHARA and JWRI in 2010,
leading to severa publications, among them 3 papers published in Scientific Reports (Nature publishing
Group).

In 2015, | was awarded by a "short term” JSPS Fellowship to conduct my research activity at JWRI
on "Advanced joining of tailor-made metal nanocrystals and carbon nanotubes’.

During my previous visits in Japan, | also came to work on the life of the Japanese scientist and
philosopher, Kumagusu MINAKATA (1867-1942). | authored in collaboration with professor Satoshi
OHARA, a book entitled "Minakata Kumagusu : L’emergence d’'une pensee ecologique entre Orient et
Occident" (published by AnimaViva in March 2016) underlying the importance of his studies on the
21th century science and technology. This book will be aso available in English version by the end
of this year and a Japanese version is also in preparation.

| would like to express my gratefulness to JSPS and JWRI for giving me the great opportunity to
carry out my research activities during two months in Japan, thanks to the JSPS Fellowship.
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Semisolid aloys, whose microstructure in the semisolid state consists of globules of solid surrounded
by liquid, are thixotropic materials. When such materials are alowed to stand, the spheroids agglomer-
ate and viscosity increases, when these materials are sheared the agglomerates break apart and the vis-
cosity decreases, alowing the shaping, given that it flows as soon as it is sheared displaying a
viscosity similar to that of molten glass. The am of my Ph.D thesis is to develop new semisolid raw
materials based on cast irons aloyed to chromium (Fe-2.5C-xCr-1.5Si, x equal to 3, 5 and 7%Cr) with
good stahility and few microstructural variations which imply low levels of strain and viscosity during
the semisolid processing.

Considering this, one of the most important steps to understand the potential of an alloy as a semi-
solid raw material is understand the solid-to-liquid transition and the liquid phase formation during
heating. A powerful tool to understand these transformations is the high temperature in situ observation
employing a Laser Scanning Confocal Microscope (LSCM). Thus, my stay at the JWRI aimed to ex-
plore the solid-to-liquid transition and the liquid phase formation of the Fe-2.5C-xCr-1.5S alloys by
means of in situ heating experiments via LSCM. The LSCM facility available at JWRI / OU and the
experienced scientists under coordination of Prof Kazuhiro Ito provided me high quality research oppor-
tunities. |1 have joined the research group of Prof Ito working on the in situ experiments for a period
of two months.

During the in situ heating experiments the main transformations observed were graphite precipitation
on the austenite grain boundaries, chromium carbides and graphite precipitates growing and coarsening
with the increasing of temperature and the beginning of melt. Coarsened carbides at high temperatures
resulted in a liquid continuous network after melting. Thus, the liquid phase was formed surrounding
and wetting homogeneously the solid phase what favors its detachments from each other and leads to
the intended solid globules immersed in liquid. It was possible to design models for the melting of pri-
mary and secondary chromium carbides. In situ heating experiments provided an innovative understand-
ing of the melting behavior once only the solidification behavior is completely established for amost
al aloys.

The outstanding support of Prof Ito, Asst Prof Kazuyuki Kohama and Ph.D Candidate Hajime
Yamamoto was crucial for the successful results achieved. In addition, al the staff members of OU
were also exceptionally good helping me with al my issues during my stay in Japan.
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Postdoctoral Researcher
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My research area in Tampere University of Technology is related to novel materials and fabrication
methods for wireless identification and sensing systems.

| visited Professor Hiroshi Nishikawa and his research group in Joining and Welding Research
Institute, Osaka University, Japan, during 25.1.2016-5.3.2016. Professor Nishikawa and | are working
together in a European Union-funded Marie Curie International Research Staff Exchange Scheme
"Advanced Methods for Analyzing and Improving the Reliability and Security of Novel Environmental-
friendly Wireless Devices for Internet of Things' aka "AdviOT" (11/2013-10/2017).

We have together started to study conductive adhesives to be used to attach the IC (integrated cir-
cuit) strap to electro-textile and inkjet-printed RFID (radio frequency identification) tag antennas.
These wireless components need to endure harsh environments and thus the reliability of the joints is
essential. With our similar objectives but different backgrounds we have a great synergy in this area.
Based on the results achieved during my visit, we have aready been able to write two conference pub-
lications together. These results also give a good starting point for our future collaboration in this area.
During my visit | learnt that Professor Nishikawa has a very international and talented research group.

| stayed in Osaka University Toyonaka Campus International House and | had a great time in Osaka
with my family. | would very much like to visit Osaka University again.
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