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Some Impressions from Visit in Japan Sept. 1993

John f\gren / Dept. of Materials Science and Engineering,
Royal Institute of Technology, Sweden

Nippon Steel Advanced Materials and Technology Research Lab.
Kawasaki City (Sept. 1)

Dr. Tooru Matsumiya gave a short introduction to the
most impressive work that gose on at the division of
computational science of the future and frontier field
department. The computational approach involves, for
example, such complex problems as the flow of slag
particles in a molten steel by solution of the hydrodynamic
equations, first-principles calculations of the electronic
structure of TiAl intermetallics expected as future aero-
space materials and simulation of solidification of stainless
steels by application of fundamental thermodynamic and
kinetic data. The work presented to me is, without doubt,
of very high international standard and should be a most
valuable tool for the long-term development at the Nippon
Steel Corp. As a westerner scientist one is certainly not
used to see such a strong effort towards the fundamental
aspects of science and engineering at an industrial lab.

Nippon Steel Research and Engineering Center Futtsu (Sept. 2)

The new research and engineering center in Futtsu is a
part of the Technical Development Bureau and was com-
pleted in 1991. The center is specially designed to exploit
the creativity of the researchers and engineers by provid-
ing an excellent environment for interpersonal exchanges.
In addition to an impressive arsenal of experimental equip-
ment, including various electron microscopes and atom
probe, there is plenty of space for informal discussions and
leisure. Exchange of ideas and personnel with foreign
countries are encouraged. In addition to the more basic
experimental facillities mentioned the center contains large
scale equipment for simulation of industrial processes. For
example, the equipment for simulation of hot rolling is
more like a pilot plant rather than simulation equipment.

Workshop on Phase Diagrams Hotel Mt. Fuji (Sept. 3,4)

The workshop was held in honor of Professor Taiji
Nishizawa after his retirement and was organised by
Professor Ishida and other former students of Professor
Nishizawa. Around 100 participants, mostly former stu-
dents but also colleagues from abroad, had gathered at
Hotel Mt. Fuji. Unfortunately, there was a typhoon during
the meeting so Mt. Fuji could not be seen. Professor
Nishizawa gave the first lecture on the magnetic effect on
phase equilibria in steels, a field where Nishizawa made
pioneering contributions two decades ago. After Nishi-
zawa’s talk there were several talks on various aspects
of phase diagrams. For example, Professor Mats Hillert
discussed the L Chatelier’s principle, Professor Bjorn
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Uhrenius phase equilibria in carbide systems and Dr. Tim
Chart calculation of multi-component alloy phase diagrams.
However, to me the most interesting talks were given by
the former students of Professor Nishizawa. Even though
these talks were given in Japanese I could grasp the major
content from the transparencies with diagrams, micro-
graphs and equations. One may mention, for example, the
talks by Dr. Ohtani on phase equilibria in microsoldering
materials, by Dr. Togashi on graphitized steels and by Mr.
Akamatsu on carbon redistribution in clad steels and
finally the last talk by Professor Ishida on microstructural
control of new functional NiAl-based alloys by application
of phase diagrams. The presentations, covering a wide
range of topics, show the excellent quality of the students
produced by Professor Nishizawa. The meeting was held
in a most friendly atmosphere and there were many oppor-
tunities for valuable discussions.

COMMP'93 (Sept. 6-9)

The meeting was held at the Nippon Toshi Center in
Tokyo and had about 120 participants from many different
countries. The speakers had been asked to handle in their
manuscripts already during the spring and as a result each
participant was given a quite impressive volume of the
conference proceedings when registering. In the first 3
plenary talks overviews of computer simulations in mate-
rials engineering were given. Professor Schwerdtfeger
discussed various aspects of solidification, Professor
Doyama first principles calculations and Professor Kirkal-
dy heat treatment of steel. Although the different authors
had quite different points of view they all emphasized the
engineering aspect of simulations. The simulations are, at
best, a powerful tool in materials engineering. One should
not strive for the most exact solution of a problem but
rather the solution that may be applied to solve an engi-
neering problem. Professor Kirkaldy emphasized the
importance of empiricism in engineering. The last plenary
talk was given by Dr. Koszykowski and involved the usage
of massive parallel computing on distributed networks with
work stations. Since such networks are now available at
many laboratories it may be a cost-efficient way of having
super computer capacity without buying the actual super
computer.

The remaining contributions were divided into 3 parallel
sessions and a poster session. In each parallel session
several keynote lectures were given.

I chose to follow the session on characterization and
design of microstructure where I gave a keynote lecture
myself. During Tuesday the talks in this session covered
thermodynamics and diffusional transformations and dur-
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ing Wednesday texture development and grain growth.
The talks were generally of high quality. It is encouraging
to see that several groups are now tackling similar prob-
lems with similar approaches based on sound physical
insight. However, as was pointed out by professor Hillert
in a discussion, much effort is now spent in developing soft
ware rather than advancing the insight in the underlying
physics and much would be gained if the different groups
could agree upon the methods and the soft ware and
concentrate their efforts on the real problems. The situa-
tion was similar in Calphad a decade ago but now only a
couple of standard soft wares are used.

It is also clear from several talks that well assessed
input data are needed in order to obtain useful results.
More work is thus needed to obtain more thermodynamic
data and diffusion data.

Although the presentations I listened to were generally
good I think the conference as a whole would have been
better if it had not been condensed into 3 parallel sessions.
The conference started on Monday afternoon and Wednes-
day afternoon had only the poster session and the confer-
ence stopped during Thursday afternoon. If thus seems as

the time could have been used more efficiently without
dividing the program into three parallel sessions.

However, on the whole the conference was a success
although unfortunately the number of participants was not
as high as one would have expected.

Concluding Remarks

Generally speaking I am much impressed over the
research work I have seen in Japan. It is very ambitious
and based on sound principles and clearly it is of highest
international standard. However, I have met several
Japanese researchers who are now worried about the
decrease in funding to research. This decrease is a conse-
quent of the recession in Japanese economy.
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