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1. 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 | 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 pursuing its
extreme goals with conventional steel grades using
conventional processing facilities, these steel projects
revived the interest in steel research and we, steel
researchers, started to realize that we do not know
enough about steel metallurgy yet. International
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
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alloys and heat resistant
steels, were presented. In
the sessions involving ultra
fine grained steel, many
successful applications of ' ]
grain refining technology to Fous
hot rolled products, wires, N
bar products and screws .‘ﬁ:'.mtf“ b
were reported. il . L
In spite of all these A ﬁ :
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 um 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
(continue to page 4)
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(continued from page 1) 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
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realized. In this sense, 1 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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