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3. (Conferences Organized or Cosponsored)
(a) (The Second Japan-China Workshop on
Automobile Materials for Environment and Safety (AMES2004))
16 3 11

Date: 2004/3/11
() 1
Venue: Conference Room 1, NIMS
30 30 60
Participants: NIMS 30, outside NIMS 30, total 60

The Second Japan-China Workshop on Automobile Materials for Environment and
Safety (AMES2004) 16 3 11
14 5 Memorandum of Understanding (MOU)

MOU 1 14 9 20
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The Second Japan-China Workshop on Automobile Materials for Environment and Safety
(AMES 2004) was held in the #1 Conference Room, Sengen site on March 11, 2004. In May 2002,
our center and CISRI signed a Memorandum of Understanding (MOU), and this workshop was an
undertaking of a specific cooperation activity based on the conclusion of the MOU. The first one
was held in Shanghai, China on September 20, 2002.

The theme of this second workshop was environment/safety and materials. The topics for the
workshop were provided from the aspects of automobile production without utilizing
environmentally burdening substances, automobile production that reqires more recycling,
automobile production with better safety, and from various topics regarding materials. The
workshop was planned to clarify the topics that should be collaborated on by the two countries.

There was a total of 10 presentations, 5 from China and 5 from Japan, and meaningful
discussions were held throughout these sessions. Some comments from the Chinese side that
gathered special attention from both the presentations and the questions and answers period are
shown below, not necessarily in the order stated.

e “China, Japan, and Korea control almost 40% of the world’s steel production and
automobile manufacturing, and these values are expected to increase to 50% in the near
future.” “The production of crude steel in China will reach 2.5 tons in 2005 and will probably
exceed 3 tons in 2010. Resource and environmental problems that result will become a life and
death problem.” (CISRI)

e “It has taken China 12 years till 2002 to produce 1 million tons of steel sheets for
automobiles; however, it has taken them only one year to increase that amount from 1 to 2
million tons. The production of high strength steels will continue to increase as a result of fuel
efficiency and safety.” “80% of the high strength steels at Baosteel are a dual phase steel, and
they are producing steel up to 781 Mpa.”(Baosteel)

e “Regulations regarding the fuel efficiency and the amount of CO, that is released are
strict in EU and Japan. China is also looking into the regulations for fuel efficiency and is
planning to enforce them in 2008.”  “The material cost for Mg and Al are basically the same
in China. A policy for utilizing Mg in automobiles is being promoted.”(FAW)

® “1390 MPa high strength bolt (ADF1) was installed into a small scale bus, the IVECO
model A59.21, and the in-vehicle test on reliability was passed.” “ADF bolt was screw
shaped by cold form rolling following QT. The residual compressive stress was utilized, and
the subject of die life was resolved.” (YUEJIN Motors)

o “The 1490 MPa bolt was manufactured on an experimental basis and passed the engine
rig test twice. The atmospheric corrosion tests have been conducted at the yield stress level
from May 2002 till the present and have not shown any fracture.” (CISRI)

In these ways, China is exhibiting the following characteristics:

1. its production is expanding rapidly

2. the development and the application of highly efficient materials as a measure
towards the problems of resources and safety are flourishing

3. the movement towards the legislation for the various types of regulations that are
being considered as a measure for the ever increasing environmental problems is
making progress

The third AMES is scheduled for two years from now in China. We must strengthen our
cooperation with the specialists of resources and safety so that we can investigate
resources/environment and safety which is a life and death problem for both countries in much
detail.

(Kaneaki Tsuzaki, Deputy Director-General, Steel Research Center)
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(b) NIMS-MPA Workshop
16 3 17
Date: 2004/3/17
() 1
Venue: Conference Room 1, NIMS
40 50 90
Participants: NIMS 40, outside NIMS 50, total 90
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"NIMS-MPA Workshop on Long-term Strength and Reliability of High Cr Ferritic Creep
Resistant Steels", co-hosted by our center and the Materials Information Technology Station:
MITS, was held on March 17, 2004 in Conference Room 1 at the Sengen site of NIMS.

In October 2002, our center and MITS signed the Memorandum of Understanding with the
State Materials Testing Institute at Stuttgart University in Germany (Staatliche
Materialpriifungsanstalt: MPA) (November 2002 issue of NIMS NOW) with the purpose of
promoting joint research regarding the assessment of the reliability and strength of structural
materials. Since then, NIMS and MPA have hosted workshops alternatively to exchange
information, with this one being the fourth workshop. At this workshop, there were 4
presentations from both NIMS and MPA, 2 each from Japanese and European industries, and a
special lecture by Emeritus Professor Toshio Fujita from the University of Tokyo. In addition to
NIMS and MPA, many active creep resistant steel researchers from all over the world including
approximately 70 participants from Japan, Germany, Italy, Denmark, Finland, The United States,
and Korea, came and took part in the active discussions.

At this workshop, opinions were exchanged on the main theme of “an assessment of
long-term strength of high Cr ferritic creep resistant steel”. The modified 9Cr-1Mo steel which
was developed in the United States during the early 1980°s and the modern 9-12% Cr ferritic steel
(ASME P92, P122) which was later developed had better long-term creep strength than the
existing ferritic creep resistant steels of that time. They contributed greatly towards improving the
energy efficiency of thermal power generation plants and have been utilized as a high temperature
structural component for more than 10 years. Therefore, the life extension and maintaining the
reliability of the plants used beyond its original design life based on the precision life assessment
have become important technological subjects. The low-stress and long-term creep strength, creep
fatigue and microstructural degradation, several types of modeling and a prediction method of
creep life or deformation behavior based on the optimization of some parameters of the high Cr
ferritic creep resistant steel, such as the modified 9Cr-1Mo steel were discussed at this workshop.
Strength evaluation of a welded joint, creep damage under multiaxial loading condition, an
internal pressure creep test and life assessment of the components used in the plants for long term,
and the mechanical strength of the full size components were also mentioned. Furthermore, the
effects of heat treatment condition, chemical composition, and microstructure on the creep
strength were summarized to come up with a guideline for designing materials with a much
higher strength.

The extremely high potential that NIMS maintains, especially on the assessment of long term
creep property and the design and development of heat resistant steel were verified at this
workshop; however, there seemed to be a lot of points that could be learned from the researchers
at MPA and Europe regarding the theoretical analysis based on the basic science of high
temperature strength and the establishment of a prediction method for creep deformation.

At the end of the workshop, Professor Toshio Fujita was asked to look back at his research
career spanning a period of 50 years, which also outlined the history on the development of high
Cr ferritic creep resistant steels. The workshop concluded with the professor’s words of
encouragement that had a strong effect on us with an expectation towards the future development
on the re

To solve the energy and environmental problems, the high efficiency of thermal power plants
has become an important topic throughout the world. The research on the development of heat
resistant materials including high Cr ferritic steels is very active, especially in Japan and Europe,
and it will become necessary for NIMS and MPA which constitute the core in this research, to
promote the research in this field vigorously through collaborating in future workshops and by
working hard within their respective institutes.

(Heat Resistant Design Group, Yoshiaki Toda)
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(c) ICASS2004

16 4 14-16
Date: 2004/4/14-16
BAO STEEL
Venue: BAO STEEL, Shanghai, China
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The Second International Conference on Advanced Structural Steels (ICASS 2004) was held
on April 14 to 16 at the Bao Steel Research Institute in Shanghai, China.

The conference began with an opening speech by Bao Steel’s female president Qihua Xie
and was followed by a plenary session with reports on the contents of the forefront research in
their respective countries by Yuqing Weng from CSM, China, Wung-Yong Choo from POSCO,
Korea, Mauro Pontremoli from CMS S.p.A., Italy, and Kotobu Nagai from NIMS Japan. There
were 227 presentations during the 3 days of the conference, and approximately 20 percent of them
were from Japan.

A large drop curtain surrounded the ICASS 2004 steel research institute, and the ICASS flag
was raised along side the Chinese national flag and the Bao Steel company flag.

We arrived in the midst of a huge welcome and were greeted by TV video cameras and
newspaper reporters who televised the event immediately on the news and reported it in the
following morning’s paper.

After arriving at the steel research institute, we were guided to an exhibition hall and
introduced to the history and the steel technology of Bao Steel company and were able to see the
body of the Volkswagen that was being manufactured there right before our eyes.

There were 28 presentations at the session on heat resistant steels where I, Hiroshi Ohkubo
and my colleagues made our presentations. Over half of all the presentations in this session were
made by the Japanese researchers, and the tendency to activate the research in the field of heat
resistant steels could be heard in this room filled with standing people. I made a presentation on
“Effect of Thermomechanical Heat Treatment in the Magnetic Field on the Creep Properties and
Microstructures of the High Cr Ferritic Heat Resistant Steel”. I was extremely happy with the
applause that I received for my presentation; however, in the next instant, I was attacked by
arrows of questions relating to creep properties and microstructures. I felt that the ensuing
discussions were more involved than the ones at the conference which was sponsored by the steel
institute this spring and proved to be very meaningful.

About twenty of us from the Steel Research Center who spent 3 days together during ICASS
2004 usually do not have much opportunity to exchange information on our research activities on
a personal basis although we belong to the same institute. However, by spending lots of time
together and relaxing for 3 days in a foreign country, we were able to develop friendships which
are still continuing after our return to Japan.

The next ICASS will be held 2 years from now in Kyongju, Korea. I would like to end this
report by expressing my hope that the next conference will be even larger and more active than
this one.

(Heat Resistant Design Group, Hiroshi Okubo)
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(d 8 (8" Ultra Steel WS)
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Venue: Tsukuba International Congress Center
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The 8th Ultra-Steel Workshop was held on July 21 and 22, 2004 at the Tsukuba International
Congress Center. 267 participants from 12 countries came to this workshop from the early
morning hours in the midst of record breaking high temperatures which occurred during those
days in the eastern part of Japan. This year only 2 parallel sessions were scheduled so that the
participants could attend the sessions of their choice as much as possible. In addition, each
participant paid a 3000 yen participation fee this year to cover the expenses for materials.

The plenary sessions with the theme of “International Trends in Steel Research and
Technology” reported the results of steel projects that are being conducted in both Korea and
Japan and the research network that is aiming towards usable materials. This workshop also
decided to incorporate lectures from the technological fields surrounding materials. Professor de
Meester gave a talk on the importance of a close collaboration between weldability and materials
development.

The theme of this year’s workshop was “Proposal of New Constructions with Ultra-Steel”.
At the technical sessions, interdisciplinary discussions were held on the new structural designs for
ultra-steels and the specific mechanical properties to materials that are being demanded by the
people from the civil engineering and the architectural engineering fields. There was a suggestion
towards realizing a new structural system for ultra-steels at one of the sessions. An actual design
was proposed which helped to clarify the properties that are necessary for materials and resulted
in an extremely worthwhile discussion session. These sessions were held in conjunction with the
Japanese Society of Steel Construction, and we would like to express our deepest appreciation to
everyone there for their support. The participants at the other technical session on the welding of
ultrafine grained and high strength steels also took part in enthusiastic discussions.

A short talk presentation was established within the poster session this year to allow each
presenter to give a two minute summary of his paper. The new idea received favorable remarks in
that even if the talks were short, it was still possible to understand the contents of many papers.
We would definitely like to continue the short talk presentations next year.

At the scientific sessions, internationally prominent researchers gave talks on interesting
subjects which included advanced nanoindentation technique as a key technology for futuristic
steels, advanced solidification processes for recycled materials, and advanced heat resistant
materials for USC plants exceeding 650 . A wide range of discussions took place ranging from
highly specialized ones to those on international technological trends.

There was an enjoyable attraction at the banquet in the evening on the first day of the
workshop. A horn player gave us a performance. This mouthpiece was built using the Ni-free high
nitrogen stainless steel, which was developed at our center and is gentle to the body. It is the
preliminary version of our sample product. According to the horn player, Mr. Hajime Hama, “This
mouthpiece produced a clearer sound than my brass mouthpiece, and I liked it very much”. We
hope that there will be many more entertaining events like these in the future.

The Ultra-Steel workshops provide a place to have interdisciplinary discussions with people
who excel beyond various specialized fields. The next workshop is being planned for July 22 and
23, 2005. We hope that you will attend and participate in the discussions at the workshop next
year.

(Chairman of the Ultra-Steel Workshop Executive Committee, Susumu Tsukamoto)
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(Workshop on the Present Situation and Future Research Works of the
Steelmaking Process-Towards the New Scope of the Utilization of Recycled
Steel)
16 12 10
Date: 2004/12/10
() 1
Venue: Conference Room 1, NIMS
39 18 57
Participants: NIMS 18, outside NIMS 39, total 57

( )

We have been holding workshops every year to report the progress on the research work on
the production of high quality steel from steel scrap that are being promoted at our center as an
essential technological task to help the resource circulating society achieve their goals. At this
workshop we presented our research results on the utilization of impurities through the
solidification and cooling process and reported our investigation on the impurities in steel scraps.
In addition, there was a lecture on the present situation and future research subjects relating to the
steelmaking process by Professor Kimihisa Ito of Waseda University, and we received lots of
valuable scientific and technical suggestions from the participants towards the realization of the
impurity utilization process.

(Yoshinao Kobayashi, Metallurgical Processing Group)
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4, (Collaboration between the Industry, the Academism,
and an Independent Administrative Institution)

(€) (Memorandum of Understanding [MOU])

C )

Max-Planck-Institut fir Eisenforschung GmbH (MPIE), Germany
2004 2 26
Date: Feb. 26, 2004

C )

Central Iron & Steel Research Institute, China
2002 4 6
Date: Apr. 6, 2002

MPA

MPA University Stuttgart, Germany
2003 10 11
Date: Oct. 11, 2003

Welding Research Institute - Industrial institute of Slovak Republic, Slovakia
2003 7 3

Date: Jul. 3, 2003

(b)

(Collaboration with the Industry and the Academism)

24
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5. (Visitors)

2004 15 Hysitron, Inc., Sales and Marketing, Director, James M. Burkstrand

2004 15

2004 21

2004 30 7

2004 2

2004 10

2004 13

2004 18 2

2004 19 2

2004 20

2004 23

2004 12 Chalmers University of Technology, Prof. Bengt Kasemo
Swiss Federal Institute of Technology Zurich (ETHZ),
Prof. Marcus Textor
National University of Singapore (NUS), Prof. Swee-Hin Teoh
University of Twente, Prof. Jan Feijen
University of Pensilvenia, Prof. Larry Kricka

2004 8 16 NIMS 20

2004 15

2004 18

2004 21 ICYS

2004 22

2004 23
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Zhang Tongyi
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EPSON

Prof. Lian Zhou 6
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P. Klamo
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JFE

Lawrence Berkeley National Laboratory,
Andrew M. Minor
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University of Cambridge, Cavendish Laboratory,

Munawar M. Chaudhri

Universite catholique de Louvain,

Prof. B. de Meester
USTB

Prof. D.Cang

CSM Dr. G. Porcu, Dr. llaria Salvatori

POSCO

11

Dr. Duk-Lak Lee

33

Chosun University, Prof. Choe Han-Choel 1

Prof. J. W. Morris, Jr

Hysitron,Inc., Ulvac-Phi, Inc. James M.Burkstrand

Greg Lance
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Ms. Nathalie Kopaczewski

Prof. Bohumir Strnadel
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Indira Gandhi Centre for Atomic Research
Dr. Baldev Raj

6 2 5

Slovak University of Technology in Trnava,
Department of Welding Prof. Milan Maronek

Qin Lin  Longmei Wang
3
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Special Metals, Quality&Technology Director Dr. Lesh Patel
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6-1. (Publications)
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6-2. STX-21 (Preface for STX-21 News)
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2
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16 7

Old Material Rediscovered
Professor Hu-Chul Lee, Seoul National University, Korea

“We believe there is nothing significant left to do in steel
research” This was the answer that a former steel researcher I met in
the U.S.A. gave as the reason why his company had completely
closed down its steel research lab. He himself showed serious doubts
about doctorate research works on steel being conducted in
universities. It was already 17 years ago and he himself had switched
his area of research to magnetic materials. This seemed to be the
prevailing point of view for quite some time, but this all changed
following the launch of the ultra-steel project in Japan in 1997 and
other subsequent major steel programs such as the “Hypers-21
project” in Korea and the “New Generation Steel Project” in China. In iy
pursuing its extreme goals with conventional steel grades using . ~
conventional processing facilities, these steel projects revived the P ¢ f:_;__;
interest in steel research and we, steel researchers, started to realize I ﬁ’u 'r.. :
that we do not know enough about steel metallurgy yet. International il L S
conferences on steel, which had previously almost come to a halt, have now started to flourish again.
The international conference on structural steels (ICASS) is a representative example. The 1st ICASS
was organized by NIMS, Japan, in 2002 and the 2nd one (ICASS 2004) by China in April of this year.
More than 200 papers were presented at this conference, including 35 from Japan, 16 from Korea and a
total of 12 from various European and Asian countries other than China. At this conference, many
successful developments, including new grades of weathering and corrosion resistant steels, high
strength delayed fracture resistant alloys and heat resistant steels, were presented. In the sessions
involving ultra fine grained steel, many successful applications of grain refining technology to hot
rolled products, wires, bar products and screws were reported.

In spite of all these success stories, however, research designed to obtain a fundamental
understanding of this new generation of steels is not progressing as well as it might. For example, it has
already been known for several years that the heavy deformation of super cooled austenite can result in
very fine, 1-2 pm sized, ferrite grains, however the physical metallurgy of this grain refinement has not
yet been satisfactorily explained. Even the terminologies used in ICASS 2004 to describe this
phenomenon differ from one researcher to another. Chinese scholars called it DIFT (deformation
induced ferrite transformation), whereas the Korean group called it SIDT (strain induced dynamic
transformation). Japanese scholars do not seem to want to differentiate it from the ordinary austenite to
ferrite transformation. These differences probably stem from the different points of view which are held
on the physical nature of the ferrite transformation during the heavy deformation of super cooled
austenite.

To obtain a clear understanding of the nature of this transformation, a lot more theoretical
research is needed. Whilst it is probably true that, to obtain continuous support for such projects from
the government or industry, eye opening cases of resultant applications are required, for continuous
progress to be made in the development of this technology, basic research is also essential. More
feasible ways of bringing about such grain refinement need to be found and the mechanical properties
of these ultra fine grained materials need to be improved, in order for the full potential of fine grained
steel technology to be realized. In this sense, I would like to see greater participation by universities in
these newly developing steel projects. In the next ICASS, to be held in 2006 in Geongju, Korea, which
is the ancient capital city of the Shilla dynasty, the emphasis will be placed on the fundamental aspects
of steel metallurgy. Separate sessions will be organized to discuss the theory of ferrite grain refinement
and the mechanical properties of fine grained alloys. It will be up to us, steel researchers, who
rediscovered the potential of our old material, to develop it to its full potential.
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From Dream to Reality
Professor B. de MEESTER, Université catholique de Louvain, Belgium

To summarize things very briefly, the initial objective of the
Ultra-Steel Project was to create steels with “double strength or
double lifetime”. Moreover, this target was not limited to a
particular type of steel but extended to a great variety of steel
grades: structural steels with strength over 800 MPa, ultra-high
strength steels with strength over 1500 MPa, corrosion resistant
steels and heat resistant steels. At the outset of the Project in 1997,
this was considered as very ambitious, if not unrealistic, and many
people doubted that it could be achieved before a long time.
Nevertheless, five or six years later, ultra-steels with “double
strength or double lifetime” were successfully created in NIMS
laboratories. New targets for materials development, even more
ambitious, could be fixed.

But materials development cannot be limited to creating new
materials in laboratories. For the dream to become a reality, those newly developed materials
must be used in real life, either as new products, or integrated into other advanced constructions.
The time has thus come to pass to larger scale investigations closer to applications. To succeed in
this technological transfer, it is necessary to create new links between all the contributing actors.

This requires a close cooperation between the research centres and universities on the one
hand, which may help in understanding the underlying phenomena and in solving problems and
on the other hand the industrial companies which have the equipments and tools to manufacture
test pieces and samples in sizes comparable to those that will be used in real applications. Another
very close cooperation between the materials producers and the designers as well as the
manufacturers, is also needed. Indeed, new materials permit to create new products and their
optimal use may require new design criteria.

Similarly, new materials imply new possibilities and/or constraints during manufacturing or
even require new manufacturing processes, . g. welding. This need for a multi-disciplinary
approach involving materials scientists, designers and manufacturers as well as for a close
cooperation between researchers and field engineers has apparently been very well understood in
Japan.

What I saw at the last Ultra-Steel Workshop, confirmed me in that impression. There were a
great number of participants (267) coming from 12 countries. This conference is thus able to
attract a large number of attendees. But, more than the numbers of attendees, the fact that they
belonged to many different engineering disciplines and came from both research centres or
universities and the industry that impressed me. I have therefore little doubt that those materials
will soon pass from the stage of dreams of engineers and scientists to that of objects and
structures of the real life.

I was also impressed by the number of contributions (104) including a plenary session, 3
scientific sessions, 3 technical sessions and a poster session. This last session presented an
unusually high number of posters (71) of great quality giving an exceptional opportunity to get an
idea of the current research at NIMS and in Japan. Altogether, this stay in Tsukuba was a very
interesting and fruitful experience.

Congratulations and thanks again to the organizers of the conference who invited me.
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New Ultra High-strength Steels for Industry
Dr. Lubos Mraz, Welding Research Institute —
Industrial Institute of Slovak Republic

I would like to thank NIMS for the opportunity to join the
research programme STX-21, to visit the institute and also to
attend the 8th Ultra-Steel workshop devoted to this very
progressive and specific topic. I am also thankful for the
opportunity to be in contact with this new and most recent
programme based on theoretical knowledge concerning the
influence of grain size on mechanical properties of structural
materials. Such programme requires a deep knowledge, highly
qualified specialists, and a research environment consisting of

testing facilities and technology. All of these are available at

NIMS and also at other Japanese research institutes. I have also
noticed that great support must be available for such research not only from the industry but from
the Japanese government as well.

Personally, I was deeply impressed by the research programme which is performed at NIMS
and also by the high concentration of physical metallurgists dealing with all kinds of steel
production technology as well as the application of subsequent metal processing operations such
as welding. Different research approaches such as numerical modelling and testing on precise and
sophisticated testing equipment make it possible to obtain excellent research results.

Most of the presentations at the workshop showed the original research approach that is
oriented to the definition of specific properties and characterized the behaviour of newly
developed ultra-high strength steels. Many posters confirmed the high standard of research and
also the trends for achieving the best properties of ultra-high strength structural materials. The
results have shown that there is still space, both for improving the properties of existing steels and
also for the development of new structural steels.

I have got many valuable technical information concerning the concepts and also for the
possible use of ultra high strength steels. Thanks to my colleagues from NIMS, I was able to
perform a specific weldability test in our laboratories under MOU, using the newly developed
filler wire with a specific low martensitic transformation temperature, developed especially for
the welding of ultra high-strength steels.

I also hope that these results will extend the knowledge related to stress built up and also the final

distribution of residual stresses in the vicinity of welds in ultra high-strength steels.
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