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Akinobu Shibata, Yuji Momotani, Takashi Yonemura, Kazuho Okada, Yazid Madi, Jacques
Besson, Nobuhiro Tsuji: “Hydrogen-related fracture behavior of martensitic steels” .
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Polycrystals: Microstructure and Effective Properties Workshop, Oxford University,
England, 2018/3/27-29
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MINES ParisTech (another name, Ecole des Mines de Paris) at France was established in 1783 by
King Louis XVI. Main campus of MINES ParisTech is located close to Luxembourg Park in Paris.
Centre des Matériaux, which is a teaching and research center of MINES ParisTech, is located at Evry
city (Essonne) 25 km south of Paris. The appearance of building of Centre des Matériaux is shown in
Figure 1. It consists of four major research clusters; MIMEX (Microstructure, Mécanique,
Expérimentation), SIMS (Simulation des Matériaux et des Structures), SIP (Surfaces, Interfaces,
Procédés), and FAMHES (Fabrication Additive des Matériaux Hors Equilibre et des Systémes).
During my stay at Centre des Matériaux, | belonged to MIMEX group. There are about 200 people
including researchers, technicians, and doctoral students. It should be noted that a lot of technicians
are hired by Centre des Matériaux. Because technicians are basically responsible for experimental
facilities, researchers and students can concentrate on their research works very much. Probably this
Is one of the important strong points for researchers and students in Europe, and I think that universities
in Japan should refer to this system.

Figure 1
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There are a lot of immigrants in France, and in the similar way many researchers and students with
nationalities other than Europe, such as Algeria, Morocco, Cameroon, China, Guatemala, etc., belong
to Centre des Matériaux. Their attitudes for research were sometimes very different from that of
Japanese. By spending the research life together with them, | can understand their wide ways of
thinking very much.

Even though there was no periodical research meeting in MIMEX group, researchers, students, and
technicians frequently made a discussion to understand their research progress each other. |
understood that such the daily discussions were very important, because the discussions often led to
new collaboration works inside Centre des Matériaux. Actually, as a result of such the daily discussion,
| started to participate some research programs during my stay at Centre des Matériaux.

In the present research program, | studied hydrogen-related fracture of martensitic steels.
Specifically, | conducted tensile tests using axisymmetric notched-bar specimens with different notch
radii, and compliance tests using compact tension specimens (Figure 2). For the tensile test, length
and radius changes during test were precisely measured by extensometer and CCD camera technique,
respectively.  All of the experimental results were analyzed by finite element simulation using Z-set
code (http://www.zset-software.com/), which has been developed by Centre des Matériaux. For
example, cohesive zone model was applied to evaluate effect of hydrogen on cohesive energy. The
obtained results are quite interesting and novel in the research filed of hydrogen embrittlement. A part
of the results has been presented at “Polycrystals: Microstructure and Effective Properties Workshop”,
held at Oxford University (England), 2018/3/27-29, as an invited talk. The presentation title and
authors are “Hydrogen-related fracture behavior of martensitic steels”, Akinobu Shibata, Yuji
Momotani, Takashi Yonemura, Kazuho Okada, Yazid Madi, Jacques Besson, Nobuhiro Tsuji (authors
with underline are my colleagues at Centre des Matériaux, MINES ParisTech, France). | am now
preparing the manuscripts for submitting to international journals.
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Figure 2
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Based on the present research project, Professor Jacques Besson and | have already started to prepare
new international collaboration research project concerning with hydrogen embrittlement. | am going
to stay again at Centre des Matériaux, MINES ParisTech for several weeks in near future. In addition,
I also plan to establish student exchange program between MINES ParisTech and Kyoto University.

Finally, 1 would like to express my sincere thanks to Professor Jacques Besson for accepting me to
stay at Centre des Matériaux, MINES ParisTech. 1 spent a fruitful research life, and the experience
must be beneficial to my future research activity. | also greatly appreciate the financial support by
Young Scholars Overseas Visit Program & Supporting Program for Young Scholar’s Home
Laboratories “The John Mung Program”, Kyoto University.





