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MM 8.1 Mon 11:45 H 0107
On the path from disorder to long-range order in condensed
matter — ePETER HAussLER — Chemnitz University of Technology,
Institute of Physics, 09107 Chemnitz

We well know how molecules form, but we are still lacking a deep
understanding how long-range structural order is arising. Liquid and
amorphous systems are predetermined to solve this situation. Both
are following the completely disordered state and are precursors of the
crystals. They should still show individual features of the elements
involved, but should also show features of ordering. The emergence of
medium-range order, as well as the correlated emergence and evolution
of physical properties are in the focus of our research.

After the preparation of very different amorphous thin films we stud-
ied their structure and electronic transport properties over a large
range of temperature and composition. In this contribution we will
report on several involved scenarios, as well as new techniques to an-
alyze the data, in particular the structural ones. We will report on
pure elements, binary as well as ternary inorganic alloys, irrespective
whether they are insulating or stay metallic. Our description will be
the most simple to imagine, will deal with a few global species only,
which themselves consist of collectively acting subspecies. Along this
line we are able to reduce the tremendous number of parameters to
describe e.g. 1023 individual atoms/ions to a few parameters only.
Accordingly, we are able to understand the major structure-forming
effects.

MM 8.2 Mon 12:00 H 0107
Non-isothermal crystallization kinetics of metallic glass by
differential fast scanning calorimetry — eBIN Yanc!, YuLal
Gao?, and CHrisToPH ScHICK! — 1AG Polymer Physics, Institute
of Physics, University of Rostock, Germany — 2School of Materials
Science and Engineering, Shanghai University, Shanghai, P.R. China

The thermal stability and the kinetic fragility of AI86Ni6Y4.5Co2Lal.5
(%wt.) metallic glass were investigated by ultra-fast non-isothermal
thermal analysis. The differential fast scanning calorimeter (DFSC)
traces revealed that the material undergoes a three-stage crystal-
lization for heating rates ranged from 5 to 40,000 K/s. Combin-
ing DSC and DFSC, the kinetics of the glass transition and crys-
tallization of Al86Ni6Y4.5Co2Lal.5 metallic glass was investigated.
The kissinger plot can express the temperature dependence of growth
rate of this metallic glass. Furthermore, the kinetic fragility for
Al86Ni6Y4.5Co2Lal.5 metallic glasses is evaluated. Depending on the
fragility index, this metallic glass is a liquid of very high fragility, sim-
ilar to several organics.

MM 8.3 Mon 12:15 H 0107
Effect of minor additions on the structure and dynamics of bi-
nary Zr-Cu melts — eZacH EVENsON, FAN Yang, DirRk HoLLAND-
MoriTz, and ANDREAS MEYER — Institut fiir Materialphysik im Wel-
traum, Deutsches Zentrum fiir Luft- und Raumfahrt (DLR), 51147
Koln

The formation of bulk metallic glasses can be greatly enhanced through
the minor addition of another element, although the underlying phys-
ical mechanisms remain largely unknown and often speculative. It
has been suggested that minor additions can lead to a more sluggish
melt kinetics as well as thermodynamically suppress competing crystal
phases. However, very few studies are actually carried out in the melt
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to directly test these assumptions. We report on the effect of minor
additions of Al and Ti on the structure, dynamics and glass-forming
ability of binary Zr-Cu liquids. In order to accurately investigate the
physical properties of chemically reactive metallic melts and gain ac-
cess to the metastable undercooled liquid, we employed electrostatic
levitation (ESL) as a versatile containerless processing technique. In-
vestigations of a Zrs0Cuso liquid with minor additions of only 4 at.%
Al or Tireveal a complex interplay between structure and dynamics as
a result of chemical short-range order, extending beyond simple con-
siderations based on free volume or atomic packing. The impact of
minor additions on the glass-forming ability of this system is discussed
in terms of non-ideal interactions between the melt constituents.

MM 8.4 Mon 12:30 H 0107
Effects of hydrogen-microalloying on the properties of bulk
metallic glasses — eDAvIDE GRrANATA, ERWIN FISCHER, and JORG
F. LOorrFLER — Laboratory of Metal Physics and Technology, Depart-
ment of Materials, ETH Zurich, Switzerland.

Microalloying, i.e. the addition of small amounts of alloying elements,
has been found to be a viable tool to significantly improve the glass-
forming ability (GFA) of metallic systems. In this work we identi-
fied hydrogen to be an ideal microalloying element to simultaneously
improve the GFA and mechanical properties of bulk metallic glasses
(BMGs). We processed various BMGs under a hydrogen-containing at-
mosphere and thus directly introduced hydrogen as an alloying partner
to the resulting glass structure. Using this hydrogen-microalloying ap-
proach we found a simultaneous enhancement of the attainable critical
casting thickness and malleability. The effectiveness of this process-
ing route depends on how strongly hydrogen is incorporated into the
microstructure and thus how strongly hydrogen (out-)diffusion can be
suppressed. Based on these results, we will also discuss implications
for future BMG design.

MM 8.5 Mon 12:45 H 0107
Influence of micro alloying on the bulk metallic glass for-
mer PdANiP — eNikrLAs NoLLMANN, ISABELLE Binkowskl, HARALD
ROsNER, and GERHARD WILDE — Westfilische Wilhelms-Universitét,
Miinster

When describing the deformation of bulk metallic glasses (BMGs), two
different modes have to be distinguished. For high temperatures and
low stresses homogeneous flow occurs, whereas for low temperatures
and high stresses the flow becomes inhomogeneous. During inhomoge-
neous deformation of metallic glasses (e.g. in compression or bending)
the strain is localized in thin regions, the so-called shear bands. In
general, bulk metallic glasses show almost no ductility during plastic
deformation. For instance, in compression tests BMGs fail catastroph-
ically mostly at the location of one shear band that is typically inclined
at about 45 degrees with respect to the load axis. The investigated
PdANiP glass features a high ductility in bending compared to differ-
ent metallic glasses. By the use of micro alloying, the mechanical
properties of metallic glasses can be influenced. In our investigation,
we demonstrate that the ductility in bending and compression of the
PdNiP bulk metallic glass can be altered by adding small amounts of
a differing element. Whereas cobalt additions improve the ability of
plastic deformation, an iron addition leads to an almost complete loss
of ductility. The results are discussed concerning the possible interre-
lation between minor alloying and plasticity enhancement.



