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MM 21.1 Tue 10:15 H6
Plastische Verformungen und Schmelzerscheinungen beim
makrospréden Bruch von Polyithylenkdrpern. — eHEINZ HaNs
WALTER PRrREUSs — Hameln

Berichtet wird iiber eine bislang weitgehend unbeachtet gebliebene
Entdeckung aus dem Jahre 1962 [1, 2, 3], die jiinst bestétigt wurde
[4]. Bei elektronenmikroskopischen Untersuchungen von Kohlenstoff-
abdriicken der Bruchflache von Niederdruck-Polyathylen-Proben wa-
ren morphologische Erscheinungen gefunden worden, wie sie nur nach
dem Zerreiffen einer zahfliissigen Substanz entstehen kénnen, insbe-
sondere Zapfen mit verdicktem abgerundeten Ende. Die Proben waren
mit einer Biegevorrichtung mit Lastvorgabe bei Raumtemperatur und
bei der Temperatur des flissigen Stickstoffs gebrochen worden. Die der
endgiiltigen Trennung vorausgehenden lokalen plastischen Deformatio-
nen fithren dank der niedrigen Warmeleitfahigkeit des Materials zur
Erwirmung bis zur Schmelztemperatur (1150C), so dass die Trennung
ortlich differenziert in zahfliissigen Phase erfolgt. Die urspriinglichen
Abrissformen bilden sich nach der Trennung in abgerundete Formen
und erstarren in der beobachteten Gestalt. Literatur: 1 H. H. W. Preuf,
Plaste und Kautschuk, 10 (1963) Nr. 3, 161 2 H. H. W. Preug, Plaste
und Kautschuk, 10 (1963) Nr. 6. 330 3 H. H. W. Preuf, Dissertation,
Leipzig, 1963 4 I. Brough, R. N. Haward, G. Healey, A. Wood, Polymer
45 (2004) 3115 - 3123

MM 21.2 Tue 10:30 H6
Deformation behavior of polycrystalline intermetallic com-
pounds YAg and YCu — eRoLr ScHaarscHucH!, CARL-GEORG
OErTEL!, GuancHUI Ca02, and WERNER SkRrRoTzKI! — lInstitut fiir
Strukturphysik, Technische Universitdt Dresden, 01062 Dresden, Ger-
many — 2Department of Materials Engineering, Shanghai University,
Shanghai 200072, P.R. China

The influence of texture on the deformation behavior of YCu and YAg,
intermetallic compounds with B2 structure, was studied by compres-
sion at room temperature on hot extruded polycrystalline material.
The phase constitution and texture of the materials were determined
by X-ray diffraction. The texture is characterized by a weak <110>
fiber along the extrusion axis. The compression with a strain rate of
about 10~%s~! was done parallel and perpendicular to the extrusion
axis. The deformation experiments show a higher flow stress for YAg
in comparison to YCu. This may be caused by a small amount of
second phase YAgs. Because of the weak fiber texture the flow stress
perpendicular to the extrusion direction is slightly higher than parallel.
The results are discussed with respect to the ductility of intermetallic
compounds with B2 structure.

MM 21.3 Tue 10:45 H6
Dislocations in the Complex Metallic Alloy T-Al-Mn-Pd —
eMarc HEGGEN, LoTHAR HOUBEN, and MICHAEL FEUERBACHER —
Institut fiir Festkoerperforschung, Forschungszentrum Juelich GmbH,
D-52425 Juelich, Germany

The deformation mechanisms of complex metallic alloys - crystalline
solids containing up to thousands of atoms per unit cell - are widely
unknown. Due to the large lattice parameters of these materials, con-
ventional dislocation mechanisms are prone to failure. We investigated
the complex metallic alloy T-Al-Mn-Pd with 156 atoms per unit cell

Location: H6

using aberration-corrected high-resolution transmission electron mi-
croscopy. We found a highly complex deformation mechanism, based
on the movement of a dislocation core mediating strain and separate
escort defects. Upon deformation, the escort defects move along with
the dislocation core and locally transform the material structure. This
mechanism implies the coordinated movement of hundreds of atoms
per elementary glide step. Nevertheless it can be described by simple
rearrangement of basic structural subunits.

MM 21.4 Tue 11:00 H6
Complementary Climb Systems: Deformation Mechanism in
Complex Metallic Alloys — eMICHAEL FEUERBACHER, STEFAN
Rorrsch, and Marc HEGGEN — Institut fuer Festkoerperforschung,
Forschungszentrum Juelich GmbH, 52345 Juelich

Complex metallic alloys (CMAs) are hallmarked by a high number of
atoms per unit cell and a cluster based substructure dominated by
icosahedral atom coordination. Due to their large lattice parameters,
conventional dislocation-based deformation mechanisms are prone to
failure in these materials. In recent years we have experimentally char-
acterized the plastic deformation mechanism of a number of CMAs. We
find that in many instances, strain is mediated by dislocations moving
by pure climb. In uniaxial compression experiments we find two sets
of dislocations. One set is moving on planes perpendicular to the com-
pression direction by positive climb. This leads to shortening of the
sample by removal of atom planes and consumes vacancies. The second
set has habit planes perpendicular to the compression direction. This
set moves by negative climb and hence acts as a vacancy source for
the first system. The complementary action of the two sets avoids va-
cancy depletion and breakdown of the plastic deformation mechanism.
The measured dislocation densities lead to vacancy diffusion distances
consistent with the applied deformation rates in our experiments. We
demonstrate the action of this mechanism in a number of CMA phases.

MM 21.5 Tue 11:15 H6
Crack tip opening displacement and propagation rate of mi-
crostructurally short cracks in austenitic stainless steel —
eMICHAEL SCHARNWEBER', INGMAR RoTn?, MARTIN KUBBELER3,
CARL-GEORG OERTEL!, WoLFGaNG TirscHLER!, HANs-JURGEN
Curist?, CLaus-PETER FrITZEN?, ULRicH KrRUPP?, and WERNER
SkroTzkI! — !nstitut fiir Strukturphysik, Technische Universitit
Dresden, 01062 Dresden — 2Institut fiir Werkstofftechnik, Univer-
sitdit Siegen, 57076 Siegen — 3Institut fiir Mechanik und Regelung-
stechnik, Universitét Siegen, 57076 Siegen — 4Fakultét fiir Ingenieur-
wissenschaften und Informatik, Fachhochschule Osnabriick, 49009 Os-
nabriick

Austenitic stainless steel (X2 CrNiMo 18 14 3) has been cyclically de-
formed at RT in air under plastic strain control with an amplitude of
5%10~4 for N=10000 cycles to initiate microstructurally short cracks.
Average crack propagation rates were measured with the scanning elec-
tron microscope (SEM) in steps of AN=5000 cycles. Additionally,
the crack tip opening displacement (CTOD) was obtained via in-situ-
deformation in the SEM. It is the aim of the present study to quantify
the influence of grain boundaries on crack growth and determine the
correlation between the two values measured. This may offer the pos-
sibility to replace time consuming measurements of the crack propa-
gation rate by the much quicker measurement of the CTOD.



