Friday

MM 49: Phase Transitions VI

Time: Friday 11:45-12:45

MM 49.1 Fri 11:45 H 0107
Comparative investigation of nucleation undercooling of Zir-
conium using the electromagnetic and electrostatic levita-
tion technique — oSTEFAN KLEIN'2 and DIETER M. HERLACH!
— Mnstitut fiir Materialphysik im Weltraum, Deutsches Zentrum
fiir Luft- und Raumfahrt, 51170 Ké6ln, Germany — Z2Institut fir
Festkorperphysik, Ruhr-Universitdt Bochum, 44780 Bochum, Ger-
many

Containerless processing techniques are applied to deeply undercool
metallic melts by avoidance of heterogeneous nucleation on container
walls. In this work we investigate the nucleation undercooling of Zirco-
nium processed by the electromagnetic and the electrostatic levitation.
While in the first case the samples are processed within ultra high pu-
rity inert gas atmosphere, the electrostatic levitation allows to process
the melts in ultra high vacuum.

We achieved large melt undercoolings of up to 400 K. A statisti-
cal analysis of the maximum undercooling observed within a modified
model by Skripov gives information about the nucleation mechanism.

The project was funded by Deutsche Forschungsgemeinschaft, under
contract No. HE 1601/21.

MM 49.2 Fri 12:00 H 0107
Investigation of the reverted austenite phase in carbon free
stainless maraging steel after long term heat treatment —
oSTEFAN HORING, DANIEL ABOU-RAS, NELIA WANDERKA, and JOHN
BANHART — Hahn-Meitner-Institut Berlin, Berlin

The main aim of this work was to investigate the microstructure evo-
lution of the carbon free stainless maraging steel Corax after long term
heat treatment at 798 K. The mechanical properties of maraging steels
are influenced by the amount of reverted austenite. Therefore, the
volume fraction, the grain size and the location of the reverted austen-
ite was determined by X-ray diffraction (XRD), scanning electron mi-
croscopy (SEM) and electron backscatter diffraction (EBSD). Results
of all investigations confirmed that even after long aging time (3000
h) the volume fraction of the austenite is still nearly unchanged. The
correlation between crystal orientation of martensite- and the austen-
ite phases is studied by means of EBSD measurements. The austenite
grains reached sizes up to 0.05 mm. Long term annealing leads to the
formation of new phases located mainly at the grain boundaries. The
results of micro-hardness measurements of Corax steel are correlated
with the evolution of the microstructure.

MM 49.3 Fri 12:15 H 0107
Formation of Amorphous Domains and Crystalline Precip-
itates in Precursor Derived Si-C-N-Ceramics — eWOLFGANG
GRUBER and HARALD ScHMIDT — TU Clausthal, Institut fiir Metal-

Location: H 0107

lurgie, AG Materialphysik

Precursor derived ceramics of the system Si-C-N are prepared by solid
state thermolysis of pre-ceramic polymers at temperatures of about
1100 °C. The materials are free of sinter additives and exhibit a
good high-temperature stability and oxidation resistance making them
attractive for applications in various branches of technology. As-
thermolized ceramics are already separated in silicon rich and carbon
rich amorphous phases. Annealing in nitrogen atmosphere at tempera-
tures above the temperature of thermolysis leads to a coarsening of the
amorphous phases and at length to the formation of micro crystalline
silicon nitride and nano crystalline silicon carbide. According to the
phase diagram of the system Si-C-N carbon and silicon nitride are in
equilibrium at a nitrogen partial pressure of 1 bar and at temperatures
below 1484 °C. At higher temperatures silicon nitride reacts with car-
bon and silicon carbide and gaseous nitrogen are formed. This reaction
and therefore the micro structure of the ceramic strongly depends on
temperature and on the nitrogen partial pressure. In this study we
investigated the formation kinetics of amorphous domains and crys-
talline precipitates at different nitrogen partial pressures using small
angle X-ray scattering (SAXS) and X-ray diffractometry (XRD).

MM 49.4 Fri 12:30 H 0107
Phase-field simulations of cubic-cubic phase transformations
under external load (application to nickel-based superalloys)
— ®GUILLAUME BOUSSINOTY2, ALPHONSE FINEL!, and YANN LE BOUAR!
— !Laboratoire d’Etude des Microstructures, ONERA/CNRS, 92320
Chatillon, France — Z2Institut fur Festkorperforschung, Theorie 3,
Forschungszentrum, 52425 Jiilich, Germany

In the case of solid-solid transformations involving cubic phases with
negative anisotropy (2 C44 > C11 - C12), the three (100)-type di-
rections are equivalent and are the directions perpendicular to which
plate-like precipitates minimize the elastic energy (soft directions-
Khachaturyan 1983).

When an external uniaxial stress or strain is applied, the equiva-
lence of the (100)-type directions is broken. In superalloys, where an
intermetallic phase is dispersed in a disordered matrix, this symme-
try breaking leads to an anisotropic coarsening of the microstructure
known as rafting. This phenomenon is of great importance in under-
standing the macroscopic mechanical properties of these systems (via
dislocation motion which is almost restricted to the disordered phase).

We will present phase-field simulations of elastically-driven rafting
(rafting can be also plastically-driven), requiring the elastic inhomo-
geneity between the two phases to be taken into account. Different
types of rafting are then obtained, which are understood by analyzing
the soft directions within an approximation of small inhomogeneity
(good for superalloys).



