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Small scale deformation behavior of high performance ma-
terials - Advanced mechanical testing meets high end mi-
crostructure characterization — ∙Verena Maier-Kiener, Irm-
gard Weißensteiner, Benjamin Schuh, Anton Hohenwarter,
and Helmut Clemens — Montanuniversität Leoben, Austria
Alloy design for modern high performance materials requires exact
knowledge of the microstructure evolution during processing, but also a
fundamental in-depth knowledge of the dominating deformation mech-
anism. Therefore, a direct combination of advanced microstructural
characterization techniques with sophisticated micromechanical test-
ing under various conditions is required. In the first part the poten-
tial of nanoindentation as a high throughput screening technique for

probing phase decompositions in novel HEAs will be demonstrated.
Together with APT studies it is shown that an increase in the Young’s
Modulus after various heat treatments in highly deformed conditions
can be correlated to a phase decomposition of the initially single phase
HEA into a multi-phase composite. The second part will focus on
a CoCrW alloy used for biomedical application. Under mechanical
loading, these alloys tend to a strain-induced martensitic transforma-
tion. In our studies, we combined macroscopic mechanical tests using
a deformation dilatometer with small scale in-situ high temperature
nanoindentation and high resolution EBSD analysis. This approach
allowed the quantification of the onset strain for phase transforma-
tions, and further scale bridging insights regarding the influence of
deformation rate and temperature on the plastic flow behavior.
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