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MM 24.1 Sa 14:45 TU H111

Computersimulation der Kondensation von Nanopartikeln aus
der Gasphase — eRALF MEYER — Département de physique, Univer-
sité de Montréal, C.P. 6128 succ. Centre-Ville, Montréal (Québec) H3C
3J7, Kanada

Die Bildung von Ni Nanopartikeln aus der Gasphase wird mit Hil-
fe von Molekulardynamik-Simulationen untersucht. Diese Simulationen
zeigen, wie sich zunéchst sehr heifle fliissige Nickeltropfchen bilden, die
im weiteren Verlauf kristallisieren und schliefilich zu groferen Teilchen
agglomerieren. Die strukturellen Eigenschaften der resultierenden Teil-
chen sind denen von experimentell hergestellten Nickel Nanopartikeln
sehr #dhnlich. Die Kiihlung in den Simulationen erfolgt durch die Wech-
selwirkung der Nickelteilchen mit den Atomen eines diinnen Argongases.
Eine Analyse der Aufteilung der kinetischen Energie zeigt, dass dabei die
verschiedenen Freiheitsgrade des Systems unterschiedlich schnell therma-
lisieren. Die in den Translations- und Rotationsfreiheitsgraden der Teil-
chen gespeicherte kinetische Energie nimmt deutlich langsamer ab die
Energie in den Schwingungsfreiheitsgraden der Teilchen. Insbesondere
die {iberproportional hohe Rotationsenergie kénnte dabei einen Einflufl
auf die Struktur der entstehenden Teilchen haben.

MM 24.2 Sa 15:00 TU H111

Modeling of the ECAP process: Misorientation evolution
eRALPH JORG HELLMIG!, HYOUNG SEOP KiMm2, and JURI ESTRIN! —
nstitut fiir Werkstoffkunde und Werkstofftechnik, TU Clausthal, Agri-
colastr. 6, 38678 Clausthal-Zellerfeld — 2Dept. of Metallurgical. Eng.,
Chungnam National University, Daejeon, 305-764, Korea

Using Equal Channel Angular Pressing (ECAP) an ultrafine grained
microstructure can be achieved. It has been demonstrated that FEM cal-
culations based on a dislocation density related constitutive model are
a suitable method to describe the structure refinement as well as the
evolution of mechanical properties and overall texture [1,2]. So far, the
evolution of the average misorientation between neighouring dislocation
cells was not included in this model description. A simple extension based
on experimental evidences introduced in the FEM code allows to trace
the evolution of the average misorientation angle. Results of modeling
will be compared with experimental data.
(1] S.C. Baik, R.J. Hellmig, Y. Estrin, H.S. Kim; Z. Metallkd. 94 (2003)
754.
(2] S.C. Baik, Y. Estrin, R.J. Hellmig, H.T. Jeong, H.G. Brokmeier, H.S.
Kim; Z. Metallkd. 94 (2003) 1189.

MM 24.3 Sa 15:15 TU HI111

Designing tools for ECAP processing — eMIKHAIL V. PopPov,
TORBJZRN LAMARK, RALPH JORG HELLMIG, and JURI ESTRIN —
Institut fiir Werkstoffkunde und Werkstofftechnik, TU Clausthal, Agri-
colastr. 6, 38678 Clausthal-Zellerfeld

In recent years Equal Channel Angular Pressing (ECAP) became one
of the most important methods for the production of ultrafine grained
materials. General ECAP tools are simple in design, but to have really
good processing conditions to achieve homogeneous microstructures more
advanced tools including features like backpressure or even sliding walls
are necessary. In this talk, an introduction on the critical parameters
of ECAP processing will be given followed by a discussion of possible
solutions for obtaining high performance ECAP equipment.

MM 24.4 Sa 15:30 TU H111

Molecular dynamics investigation of the coalescence of iron
nanoparticles — eNORBERT LUMMEN and THOMAS KRASKA — Uni-
versitit zu Koln, Institut fiir Physikalische Chemie, Luxemburger Str.
116, D-50939 Koln

Coalescence is an important process over the course of the formation
of nanoparticles. It significantly influences the properties of the result-
ing particles. In this work we have investigated the coalescence of iron
nanoparticles in the gas phase. Argon has been added in order to repro-
duce the experimental situation in an inert gas aggregation source (IGA).
The heat generated during the coalescence is removed from the system
via the inert gas atoms. For the calculation of the interaction between
the iron atoms a further development of the embedded atom method for
iron taken from the literature has been employed.

The investigation shows that the coalescence of structured clusters
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evolves via three steps. Each of these steps happens on a different time
scale and at different degree of heat exchange with the inert gas. So far
such investigations have been performed without an inert gas and there-
fore the cooling down of the particles during the coalescence has been
omitted.

MM 24.5 Sa 15:45 TU H111

Highly ordered nanoparticle arrays with tunable shape, size and
spacing — e¢YONG LEI, JORG WEISSMULLER, and GERHARD WILDE
— Institute of Nanotechnology, Research Center Karlsruhe, P.O.Box
3640, D-76021 Karlsruhe, Germany

We report an approach to fabricate highly ordered semiconductor
or metal nanoparticle arrays with controllable shape, size and spacing.
Nanometer-sized discs, hemispheres, hemi-ellipsoids, and conical mor-
phologies have successfully been obtained. The nanoparticle arrays are
fabricated on Si or Si/SiOs substrates, using ultra-thin alumina mem-
branes as evaporation masks. The shapes and the sizes of the nanopar-
ticles are adjusted by changing the aspect ratio of the apertures of the
nanostructured masks and the amount of material deposited through
the nanoporous membranes. The size of the arrayed nanoparticles can
be adjusted from 10 to 200 nm. The nanoparticle arrays reported here
have been applied in some areas, including field emission and electronic
devices. In addition, the nanoparticle arrays are well-suited for inves-
tigations concerning size-dependent phenomena due to their extremely
narrow size distribution.



