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Prof. Dieter Senk, Aachen University, Germany

Steel is at the beginning of its career! Thisis
one of the messages from the 7th Workshop on the
UltraSteel, held a the Tsukuba International
Congress Center, Tsukuba, Japan, on June 24 and 25,
2003. In spite of a period of about 150 years of
industrial steel making, the potential of the material
is so high that no limits can be recognized, today.
Modern methods of information technology in the
design of new steel grades and in process metallurgy
alow the creation of new steel grades for roughly all
applications in our technical life. The range of steel
properties covers high ductility grades for deep
drawing of complex shapes, high strength grades for
bridge-holding wires or construction sheets, tough
materials for earthquake resisting constructions,
ultra fine grain steel grades for heavy duty bolts and
nuts, corrosion resisting material in chemical and
food industry, and many other properties for special
applications. The ability of recycling of goods made
of steel is so high that it is expected to convert
nearly al iron and aloying elements used in steel
production.

However, there is more to steels than
recycling since its potential is much higher by
considering the sensible combinations of chemical
elements, the controllable grain structure during
forming and annealing, and the potential of coating.
Therefore, a new approach to restart research is
necessary. In Japan, phase 1 of the Ultra-Steel
project was started in 1997, and the project moved
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on to phase 2 in 2002.

A new Steel Research
Center was established at
NIMS (Nationa Institute
for Materials Science,
formerly National Research
Institute for Metals, NRIM)
in Tsukuba. Now the center
is carrying out national
projects. UltraSteel project, Millennium relevant
project, and Transfer project. They are aiming to
develop more steel grades for extremely high
performances e.g. between 800 and 1500 MPa in
strength for constructional steels, corrosion resisting
steels to meet the requirements of titanium materials,
and new heat resisting steel grades.

More than 50 oral presentations and more than
100 poster presentations were given during the
workshop, which is held annually to review the
results of projects and to provide a place for
discussions with Japanese scientists and industrial
users as well as with colleagues from abroad,
particularly from USA, Europe and Asia. The
workshop was structured into a plenary session
which showed surveys of steel making in Europe,
specia results from USA on inclusion types to
increase the steel strength and the status of the
Ultra-Steel Project, as well as five technical sessions,
five scientific symposiums, and a large poster
session. (continued to page 2)
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(continued from page 1) There was enough
opportunity especialy during the poster session to
talk to young scientists about their results and future
perspectives. All the information is also published in
the proceedings. The conference venue,
organization, and time schedule were planned and
carried out to perfection. Once more, | would like to
give my congratulations to al the organizers of the
7th Workshop on the Ultra-Steel.

The presentations showed that nearly all
aspects on the development of new steels were taken
into consideration:

* Resources: chances and limits of scrap use in
steel making and iron ore effects. Severa
presentations dealt with steel properties when copper,
molybdenum, nickel and other elements contained in
the scraps had higher concentrations than usual.
Investigations have been carried out on allowing and
using higher amounts of phosphorous coming from
the iron ore and the blast furnace/ converter route.
There was a specia presentation that dealt with an
outlook of sted technology from a
Life-Cycle-Assessment standpoint of view which
considered materials, resources, energy sources, life
time of products, recycling rate, treatment of waste
and so on.

* Application of new stedd making processes
like strip casting by using water cooled drums to
produce a rapidly solidified hot strip. Scientific
contributions on solidification effects were given,
and advantages e.g. in terms of tolerance in the
relation of chemical elements and steel properties
could be redlized by this method. A survey of the
European  steel making  industry,  where
near-net-shape casting processes are currently in
progress, was presented

*Several participants presented a survey of
micro grain size and nanotechnology. There was a
particular interest in nanotechnology concerning
controlled precipitations like carbides, nitrides,
sulphides and oxides. In addition, a set of measuring
instruments was developed and is being improved to
control and to assess precipitations in those small
size ranges.

* Welding, especialy laser welding was a topic
that was presented and discussed by severa
participants. There are two major trends of laser
welding applications: welding of thick plates by
multilayer techniques, and welding of ultra fine
grain materials for high strength steels while
minimizing the HAZ (heat affecting zone). The
topic of welding of coated sheets for corrosion
resistance was also presented.

*Many researchers presented their results on
the material investigations of specia and newly
developed steel grades. There were investigations on
as-cast steels, hot rolled and cold rolled sheets and
other treated materials. In addition to the description
of the phenomena, the scientific explanations and
very interesting discussions of the results
contributed to the wide variety of scientific
interactions between the presenters and the audience.

* Heat resisting steels containing relatively high
amounts of nickel, chromium, silicon, or tungsten
are developed in terms of heat exchanger tubes or
tool steels. In power plant stations the tubes made of
new steels will alow the operation temperature to
increase, which will lead to an increase in the
efficiency of energetic resources. Results of creep
tests complete the prediction of the long-life
application of the new steel material.

eCorrosion resistance is investigated newly
mentioned major national projects with a broad
approach. TiO, coatings, organic-silicate composite
coatings, or thermal spray technologies seem to be
alternatives to hot dip galvanizing with zinc.

The 7th Workshop on the Ultra-Steel had the
sub-title:  Reguirements from New Design of
Constructions. In all aspects of material and process
development, there was a clear connection of steel
producers and users of steel  products.
Representatives of automotive industry, architecture,
shipbuilding, and civil engineering were present to
discuss the course of the national projects. The
requirements are coming from the application of
steel products in the market, domestic and overseas,
and scientific research is on its way to meet those
targets. On the other hand, new scientific results will
lead to new steel applications, which require
additional processes, testing procedures and
treatment methods. The potential of steel will be
clearer and more usable for industry and users from
these projects.

Phase 2 is now under progress, and we can
expect many interesting results from the on-going
research and development. We also hope that the
exchange of results between the Japanese R&D in
the framework of NIMS with scientists from other
countries where similar programs are being carried
out, will be continued into the future because the
high potential of steel can be redized from the
combined efforts.

Congratulations again to the organizing and
executive team of NIMS and to al the related
researchers, and good luck in the future in obtaining
the defined goals.
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