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Australia 8 Philippines 1
Austria 2 Portugal 2
Belgium 3 Romania 1
Brazil 1 Russia 5
Bulgaria 1 Saudi Arabia 1
Canada 1 Singapore 4
China 41 Slovenia 1
Czech Republic 3 South Africa 2
(Egypt) 0 Spain 2
France 5 Sri Lanka 1
Germany 8 Sweden 2
Hong Kong 5 Taiwan 31
Hungary 3 Thailand 3
India 19 The Netherlands 3
Indonesia 1 U.K. 3
Ireland 1 U.S.A. 39
Israel 2 (Ukraine} 0
Italy 1 Uzbekistan 1
Japan 1003 Venazuela 2
Korea 61 Vietnam 3
Malaysia 2 Yugoslavia 2
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Young Researcher Award 2H¥—%

%£-2 [IUMRS-ICA-97
[A] A5.1 P. Leclere (Belgium)
[B] B3.4 Masatoshi Kobayashi (Japan)
B4.0 Robert Moerkerke (Belgium)
[c] C-28 Toko Arai (Japan)
C-30, 31 Sang Yong Nam (Korea)
[D] D2.1 Jia-Min Lin (Taiwan)
D2.5 Ken Kojio (Japan)
'E} E4.4 Hiroshi Hasebe (Japan)
E7.3 Eiichi Akiyama (Japan)
E7.5 Hirokazu Yamane (Japan)
[F] F1.9 Michael Wong (USA)
F5.4 G. Q. (Max) Lu (Australia)
[G] G3.4 Haruichi Kanaya (Japan)
G3.10 V. Petrykin (Japan)
[H] Hl.4 Ken-ichi Goto (Japan)
H4.4 Shao-Liang Cheng (Taiwan)
H4.8 Takaaki Aoki (Japan)
(1] 12.4 Takako Nakamura (Japan)
16.13 Denis Arcon (Slovenia)
1 J2.20 Morihiko Matsumoto (Japan)
J2.21 Fan Wei (China)
J3.8 Nobuhiro Matsushita (Japan)
J5.5 Yoshitaka Kitamoto (Japan)
19.6 Yadoji Purushotham (India)
J11.4 Xiu-Feng Han (Chine)
[K] K2.3 Masato Yoshiya (Japan)
K6.5 Koji Watari (Japan)

[L] L2.7 Kazuyuki Kumeda (Japan)
L4.2 Koji Watari (Japan)
L5.3 Atsushi Takata (Japan)
[(M] M3.2 Wojciech Suchanek (Japan)
M4.6, 5.11 Alexei Vertegel (Russia)
M6.4 Hiroyuki Morioka (Japan)
[N] N6.5 Craig A. J. Fisher (Japan)

N6.7 G. E. Nikiforova (Russia)

N8.12 A. M. Mebed (Japan)
[O] 02.2 Yutaka Wakayama (Japan)
02.7 Masato Ohnuma (Japan)
03.4 E. H. Buchler (Japan)
03.14 Bo Bian (Japan)
03.19 Hisato Koshiba (Japan)
{P] P1.21 Masahiro Suzuki (Japan)
P1.28 Masayoshi Kamijo (Japan)
[QJ Q3.4 Kazuo Tkuta (Japan)
Q3.9 Katsuhide Kawamata (Japan)
Q5.14 Hei Wong (Hong Kong)
[R] R6.1 Masatsune Kato (Japan)
[S] S2.2 Y. F. Han (China)
[T] T1.8 Jingwen Xue (Japan)
T2.35 Murt Redington (Ireland)
{ul Ul.5 Y. C. Peng (Taiwan)
U3.6 Takashi Tokuda (Japan)
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The Max-Planck-Institut fur Metallforschung in Stuttgart, Germany
a brief presentation

Director of Special Research, National Research Institute for Metals, Prof. Siegfried Hofmann

1. Outline and History

The Max-Planck-Society for the promotion of sciences
( Max-Planck-Gesellschaft ( MPG )
Wissenschaften) was created in 1947 in Gottingen as the

zur Forderung der

legal successor of the Kaiser-Wilhelm-Gesellschaft which
was founded in 1911 and dissolved in 1946 after the end of
the second world war. The basic principles of the non-profit
research organization have been retained, including the
creation of a research institute around an eminent scientist
and to give him / her as much freedom as possible for
research. Basic funding is by about 909§ given by the federal
and state governments without having direct influence on
research topics. Today,/the Max-Planck Society, with a total
( 3,000 of them are
scientists ), operates 75 institutes which cover almost any

staff of about 11,000 employees

branch of sciences—including humanities — with emphasis on
fundamental research. Usually, the institutes are run by a
board of directors ( with a managing director position
rotating with a 2-3 years period ). The directors are
appointed to so-called scientific members of the MPG by the
self-administration body. In addition to the staff employees
there are about 5,500 temporary guest researchers, almost
half of the number are from foreign countries.

Fig. 1 The buildings of the two Max-Planck-Institutes in Stuttgart-
Buesnau ( 1975 ) : (a) MPI fir Festksrperforschung ( solid state
research); (b) and c) belong to MPI fiir Metaliforschung, inst. f.
Physik (b) and Pulvermetallurgisches Labor (c), and common faciiities
are: (d) Lecture Hall; (e) Library and Cafeteria: (f) Electron
microscopes. ( From Zeitschrift fir Metallkunde, 87, 822(1996) with
permission ).{ The main part of the Inst. fir Werkstoffwissenschaft
( materials science ) of the MPI fiir Metallforschung is still on its
original site in the city and not shown here).

The “Max-Planck-Institut fiir Metallforschung” ( MPI
for Metals Research) is one of the oldest institutes of the
MPG, first founded in 1921 in Berlin with the name of
“Kaiser-Wilhelm-Institut ( KWI ) Metallforschung.”
Closed in 1933 as a result of the economic depression it was
reopened in 1934 near the city center of Stuttgart. After

fiir

having been destroyed by air raids during the second world
war, it was quickly rebuilt thereafter and had its first main

11

extension in 1959 when the building of the “Institut fiir
Sondermetalle” (Institute for Special Metals”) was opened
with Prof. Erich Gebhardt as its director. Under his
this part of the MPI fiir Metallforschung,
which focused its research activities on nuclear reactor and

leadership,

refractory metals and their reactions with gases (“gases in
metals”), created several highly specialized laboratories, e.g.
the “Laboratory for High Purity Metals” in 1967, and the
“Powdermetallurgy Laboratory” in 1968, which was the
nucleus of the “Laboratory for Ceramics Research”, the
largest of its kind in Germany.

Depending on the appointment of new directors, the
Max-Planck-Institut fiir Metallforschung had some change
and renaming of subdivisions (“institutes”). From 1973 to
1996 the two autonomous parts were the “Institut fiir
Wekstoffwissenschaft” and the “Institut fiir Physik” which
were unified in 1997, and these names were abolished.

On the occasion of the 75 th anniversary of the
Max-Planck-Institut 1996, an
excellent historical review by Prof. Manfred Riihle, the
present Executive Managing Director, appeared in the
“Zeitschrift fiir Metallkunde” (vol.87, 816-826, 1996).

Figure 1 shows the building complex of major parts of
the MPI fiir Metallforschung (MPIM) (Inst. f. Physik and
Pulvermetallurgisches Labor of the Inst. f. Werkstoff-
with the
Max-Planck-Institut fiir Festkorperforschung ( solid state
research, founded in 1969).

fiir Metallforschung in

wissenschaft ) together its sister institute,

Today, the MPIM has 230 permanent employees, of
which 70 are scientists. In addition, there are about 30
( postdocs,
fellowships, most from other countries ), and about 100

contract researchers, 70 guest researchers
doctorate students. The present six directors are at the same
time professors at the University of Stuttgart.

2. Research Fields

The main fields of research include the following topics:
Structure and bonding in the solid state

Constitution and thermodynamics of alloys
Metallography

W BN

High-Purity Materials; preparation, characterization and
properties

Interaction of metals with gas atmosphere

Surfaces and interfaces

. Radiation damage and lattice defects

0 N O Ol
. .

Solidification, phase transformation and precipitation
processes

9. Amorphous and molten metals and alloys

10. Mechanical properties
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11. Microstructure mechanics
12. Metallic high-performance materials
13. Powder metallurgy and ceramics
14, Ceramic high-performance materials
15, Composite materials
16. Transmission electron microscopy studies of materials
17. Micromaterials and electronic materials

Figure 2 shows a survey of the main research fields of
the MPIM from a viewgraph of a lecture given in 1995 by
Prof. G. Petzow, director of the Laboratory for Ceramics at
MPIM. Somehow typical for fundamental research, materials
theory is at the center focus, surrounded by the three main
fields of materials synthesis (constitution and thermodynamics),
characterization ( chemistry and structure on the atomic
scale ) and properties (in relation to microstructure and
chemical composition ). The outer circle of more special
research topics represents those of current (and future)
directors at the MPIM.

of Real Systems
Theory of Functional
aud Structural
Materials

Microsh‘ucm,.a /
Topocherm, ,-Sn}

Fig. 2 Research fields of the MPI fir Metallforschung (courtesy of
Prof. G. Petzow)

Within the major fields, the most important themes
include the following:

In the field
Thermodynamics” a large amount of work is done on

“Materials Synthesis, Constitution and

thermodynamic determination equilibria, in
ordered and

metastable phases, computer calculation of phase diagrams,

of phase
multinary  systems, thermodynamics of
preparation of high purity and doped metals and alloys,
preparation of single crystals, foils, powders and thin films
by means of zone melting, electrolysis, evaporation and
sputtering in UHV.

Rapid solidification and amorphous materials, mechanical
alloying, superalloys, oxide-dispersion -strengthened (ODS)
alloys and intermetallics are studied. Powder metallurgy,
sintering mechanisms, structure of tungsten-based heavy
SmCo and
NdFe-based hard magnetic materials, ceramic materials such

metals and of beryllium and its alloys,

as aluminium and silicon nitride, and ceramic high-7T.
superconductors are among the materials most extensively
subjected to the
relationships.

In the field
microstructure, their interdependence and effect on certain

evaluation of  structure-property-

“Characterization”, chemistry and

properties are studied on the atomic scale. Reaction kinetics

of metals with gases and with carbon ( H, N, O, C),
thermodynamics and constitution of the binary and ternary
systems as well as sulfidation and oxidation were
extensively studied since the mid sixties.

Surfaces and interfaces, particularly segregation and
distribution of foreign atoms and their quantitative analysis
by electron spectroscopy (AES, XPS) and depth profiling by
ion sputtering are major topics. For example, these methods
are used to disclose the monolayer chemistry of passivated
alloys in corrosion studies and of oxidation layers formed at
high and low temperatures. Structure of grain and phase
boundaries in metals, ceramics and metal-ceramic
composites are studied with high resolution transmission
electron microscopy. Determination of local chemical
composition is done by analytical electron microscopy.

Radiation damage and lattice defects causing anelastic
or magnetic relaxation, internal friction as well as stress
induced phase transformation, continuous and discontinuous
precipitation, and diffusion-induced grain  boundary
migration are other important topics.\

The field “Properties with Relation to Microstructure
and Chemistry” includes fundamental studies on plastic
deformation of bce and hcp metals. Strength, deformation
and fracture are studied by tensile strength, fatigue and
creep experiments, completed by lifetime prediction and
computational analysis of mechanical properties, e.g., by
finite element methods. Correlation between microstructure
and composition of layered and particulate composites and
of hard stresses and
microcracking in ceramics are further topics studied.

3. Examples of Research Work

Although it is impossible here to present specific

research activities of the MPIM in detail ( abstracts of

papers and research reports in English are compiled in the

coatings, analysis of internal

yellow Ab-size volumes “Mitteilungen aus dem Max-Planck-
Institut fiir Metallforschung”), a few brief examples of the
field of surface and interface research, which is one of the
key issues in advanced materials science and technology,
will illustrate the activities:

1972 with the first
spectrometer in a materials science institute in Germany, the

Starting in Auger electron
group on Applied Surface and Interface Analysis in the
Laboratory of High Purity Metals of the MPIM has since
then, in close cooperation with researchers from many
countries, considerably contributed to understanding the
microchemical behaviour of surfaces and interfaces on the
nanometer scale, mainly by applying Auger- and
photoelectron spectroscopies ( AES and XPS). Already in
1974, a characteristic, Mg or Al containing oxide phase of
about 3 nm thickness at the grain boundaries of hot pressed
SisNs was determined by in-situ grain boundary fracture
studies with AES. Ten years the results were

confirmed in much more detailed studies with high resolution

later,

and analytical transmission electron microscopy (TEM).

Studies of thermodynamics and kinetics of surface



segregation (O on Nb, Sn on Cu, S on Cu, In(S) on Ni, B on
Ni;Al) and grain boundary segregation (Ni(Fe, O, C) in W,
Sin Ni, In in Ni, Si, P, C, in Fe, B in NizAl, Sb, S in Ni, Ni
in NiAl, Bi in Cu), have led to the pacemaking method of
using surface segregation for quantitative determination of
diffusion constants down to 10 m/s, and to a patent on
cleaning of metal foils the
temperature by combining segregation with sputter removal.

below recrystallization
Among the main topics covered by applied surface
analysis are studies of aqueous corrosion of stainless steel
and oxidation of Fe~Ni-Cr alloys, of NizAl and of nitride
coatings, interfacial reactions in layered thin film structures
and basic work on high resolution sputter depth profiling.

@
<

Y
=3

9000

-aHY (kJ/mof)
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Fig. 3 Grain boundary segregation diagram for P, C, Si in alpha-Fe
showing the segregation enthalpy as a function of the boundary tilt
angle around the [ 100] axis and the solid solubility parameter —
[T'nx*]max.

As an example of research results on grain boundary
segregation, Fig. 3 shows the first experimental grain
boundary diagram, obtained in 1992 for Fe- 3.5 at% Si
To
determine the grain boundary composition, the bicrystals

bicrystals with low content of phosphorus and carbon.

were fractured in an AES instrument and the generated
fracture surfaces were analyzed. From a study of some
hundred samples with different grain boundary orientation
( symmetric tilt boundaries around the [ 100] axis) and
annealed at different temperatures, a detailed picture of the
segregation enthalpies of Si, P and C in alpha-iron as a
function of the orientation of tilt boundaries was obtained as
shown in Fig. 3. Together with the maximum solubility
parameter, — [ TInX * ] max, this diagram can be explained
the be

combination of a structural term (see the “cusps” at certain

assuming segregation enthalpy to a linear

“special” orientations in Fig. 3) and a chemical term
(described by  the Further

generalizations allow a prediction of the segregation
enthalpy for other alpha-iron based systems as well as

maximum  solubility).

extrapolations to the mechanical properties of specific
boundaries.
4. Outlook to Future Developments

Advanced materials science and technology increasingly
focuses on new, complex materials with well-controlled,
tailored properties.  This fact
in basic
atomic

imposes a challenge to
materials research aspects of structure and
chemistry on the level, involving
characterization and theoretical modeling.

synthesis,
To meet these
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demands, the MPIM has concluded to open new divisions,
each headed by a director, the topics of which correspond to
the outer circumference of Fig. 2. Whereas solid state
kinetics thermodynamics and materials synthesis are still the
backbone of research on more complex materials, covalent
and ionic-bonded materials (i.e., ceramics) are of increasing
interest. Micromaterials in mesoscopic dimensions close the
gap between macroscopic and nanostructured materials.

More and more basic research will aim at understanding
systems far off thermodynamic equilibrium, metastable
systems and their behaviour.

Major effort for basic research will certainly go for a
better theoretical understanding of the behaviour of atoms in
solids, based on applied quantum mechanics and improved
mathematical methods. Collective phenomena such as
magnetism and superconductivity will be more extensively
studied. The structure and composition of surfaces and
interfaces, and any other theoretical and experimental aspect
of micro- and nanostructures will be prevalent in future
research activities.

Owing to the ongoing founding of new Max-Planck-
Institutes in the “Neue Lidnder”, i.e., former East Germany,
budget cuts are often severe and require an increase in
research efficiency for compensation. In particular, the
of the Max-Planck-Institutes
challenged to adapt to a more advanced and efficient style
and structure. In contrast to the founding times of the
Kaiser-Wilhelm-Society 86 years ago,

management system is

today nobody is
capable of really thoroughly knowing a major part of
science, and the political conditions have changed to more
democratic self-understanding attitudes in society. Therefore,
it is felt that the autocratic leadership of an institute
should be
management mechanisms and by transfer of responsibilities
to the senior researcher middle level of
independent researchers should be created. This would also

director replaced by more transparent

level, ie., a
reduce the well-known problems with “leftover people” after
a director resigns or dies, and a related stagnant period of
sometimes more than three years before a new one is
appointed.

Although international cooperation already is at a fairly
high level, it should be further increased by intensified
cooperation with research institutions in other countries,
notably by creating satellite laboratories and international
research groups. Making use of worldwide growing research
experiences of highly qualified researchers will greatly
enhance the high level of creativity needed to achieve an
optimum research output.

*) About the author: Before being appointed to “Director of Special
Research” at the National Research Institute for Metals in
Tsukuba, Japan, in 1996, the author was leader of the group on
“Applied Surface and Interface Analysis” at the Max-Planck-
Institut fiir Metallforschung in Stuttgart, Germany. He is adjunct
Professor of Physics at the University of Hohenheim near Stuttgart.
Correspondence : Prof. Siegfried Hofmann, National Research
Institute for Metals, Tsukuba, 305 Japan. Phone: (0298)-59-2802; e-
mail siegho @nrim.go.jp
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Vol.1 Transaction of the Materials Society of Japan
¥28,500
Vol. 2 Symposium on Innovations in Basic Sciense into the

21st Century— A Renaissance for Materials Science in Japan

¥7,000
Vol. 3 Symposium on Aluminum Nitride ¥7,000
Vol. 4 Symposium on the Reliability and Lifetime
Prediction of Engineering Ceramics ¥10,000
Vol. 5 Symposium on Forming and Binders ¥6,000
Vol. 6 Symposium on Zirconia Ceramics ¥6,000
Vol. 7 Symposium on Advanced Materials ¥7,000
Vol. 8 The 3rd International Symposium on Structural
Imperfections in Si0O:-based Amorphous Materials
¥15,000
Vol. 9 Materials Design by Computers ¥6,000
Vol.10 Symposium on the Development of Opto-Bio
Materials/Symposium on Hydrothermal Reactions
¥5,000
Vol.11 Symposium on Alumina and Al-Compounds
¥8,000
Vol.12 Symposium on Advanced Ceramics IV ¥6,000
Vol.13 Symposium on Zirconia Ceramic, Advanced
Materials and Precision Machining ¥5,000
Vol.13B Symposium on Advanced Materials ¥5,000
Vol.14A Ceramic, Powders, Corrosion and Advanced
Processing ¥20,000
Vol.14B Magnetic, Fullerlene, Dielectric, Ferroelectric,
Diamond and Related Materials ¥18,000
Vol.15A Biomaterials, Organic and Intelligent Materials
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Vol.15B Information Storage Materials ¥17,000
Vol.16A Computation, Glassy Materials, Microgravity and
Non-Destructive Testing ¥14,000
Vol.16B Composites, Grain Boundaries and Nanophase
Materials ¥20,000
Vol.17  Laser and lon Beam Modification of Materials
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Vol.18A Ecomaterials ¥16,000
Vol.18B Shape Memory Materials and Hydrides ¥15,000
Vol.19A Superconductors, Surfaces and Superlattices
¥16,000
Vol.19B Frontiers in Materials Science and Engineering
¥15,000
Vol.20 Joint Proceedings of the Symposia of the MRS-J
1997 ¥8,000
Vol.22 Symposium on Photonics, Organic Materials and
Devices(1997)
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To the Overseas Members of MRS-J

New materials and myself sssssserssseennanaaananns B
Kazuo Movigaki, Professor of Hiroshima Institute of Technology
and Emeritus Professor of the University of Tokyo

This preface concerns the author’s personal experiences of
semiconductor research, along with the international trends,
and his approaches to realize new materials of amorphous
multilayers, i.e., band-edge modulated structures.
Reort of the 4th IUMRS International Conference in Asia
Overview of IUMRS-ICA-97
Masahiro Director

Yoshimura, of Center for

Matevials Design, Materials and Structures Laborvatory, Tokyo

Professor,

Institute of Technology

The 4th IUMRS-ICA-97 was successfully held at OVTA of
Makuhari, Chiba, from Sept. 15 to 18. The participants and
the presentations were about 1,300 over 40 countries and
regions and 1160 papers in 22 symposia, respectively. Most
of them were satisfied with high quality of the presentations
and variety of the topics. In this conference, emphasis was
cast on poster sessions, and invitation of Asians and young
researchers as well as international authorities. The 3-hour
poster sessions with beverage and food successfully enhanced
essential discussion and friendship. These ventures were
accomplished by virtue of thorough self-management and
cost savings.

The organizing committee intentionally took a policy of
essential fairness, avoiding superficial equality, and did the
best to attain the fair partition, considering participant’s
circumstances. They would appreciate it, if all the
participants consent to this policy.

The organizing committee thanks for the great success to

all of the relevant members, supporting staffs and
volunteers.
SESSIONS A-l rerersrrererintetestotttassrcstrssstsesssecetsssecscscnscanaes p.4

* Symposium A © polymer surfaces-structure, property and
functions

+ Symposium B Intelligent Gel

+ SymposiumC : Polymer membranes for environment and
human bhody

+ SymposiumD : Polymer composites

* SymposiumE ! Liquid crystals and liquid crystalline
polymers for advanced technologies

« Symposium F : Adances in porous materials

+ SymposiumG High 7. superconductors for the 2lst

century’s technology

* SymposiumH ! Materials synthesis and modification by ion
and/or laser beams

» Symposium I :Super carbon

+ Symposium J : Ferrite- The science and technology of new
horizons
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+ SymposiumK ! Interfaces of ceramic materials —Impact on
processing and properties

» Symposium L : New shaping and forming process of new
materials

Soft

performance inorganic materials

* SymposiumM : solution processing for high-

* SymposiumN . Computer aided materials
simulation & CAMSE-97 in materials
+ SymposiumO : Nanomaterials

design and

« Symposium P : New fibers
+ SymposiumQ : Thin flms
* SymposiumR : Perovskite-related oxides—preparation,
properties and perspective
» SymposiumS .  Mechanical properties of  structural
intermetallics, ceramics and compounds
+ SymposiumT : Progress of new plant materials
+ SymposiumU . Advances in semiconductors
The Max-Planck-Institut fur Metallforschung in Stuttgart,
Germany a brief presentation ——— ¢=seeeeeracacecaniens p.11
Siegfried Hofmann, Director of Special Research, National
Research Institute for Metals
After remarks the Max-
Planck-Society and her institutes, a brief outline of the
history and the present state of the Max-Planck-Institut far

Metallforschung

a few introductory on

is given. A survey of the institute’s
activities in different research fields is further illustrated by
examples of research results on surface and grain boundary
segregation performed mainly in the group of Applied
Surface and Interface Analysis. An outlook to future
developments points out the scientific research fields which
are felt to be most important for enhancement of our present
understanding of materials synthesis, characterization and
with suggestions for
improvements in research management and in international

properties and concludes some

cooperation.
The 9th General Meting and Annual Symposia of MRS-J
.............................................................................. p14
Date: December 11-12, 1997
Venue: Kanagawa Science Park, Kawasaki-shi
Topics of Symposia:
(1) Nano-polymer Architechture, (2) Molecular
Superstructure, (3) Frontier Ceramics——Ceramic
Interface as a Functional Interaction Field, (4) Advanced

Materials (Poster session)

For further information, contact MRS-J office, Tel 044-819-
2001, Fax044-819-2009
Invitation to the MRS~ ceereeserrecicacaaces sessesnceesseretcctccnns p‘15
Errata



