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Nickel is one of the most important alloying elements in steel, because it has very
good influence on the toughness under dynamic load.
The reason for these influence is not perfectly cleared. In the literature, meanly three
mechanisms for the increased toughness can be found: a) Nickel reduces the γ/α‐
transformation temperature and thus leads to a much finer microstructure which
means a better toughness. b) Nickel has a strong influence on the segregation
behavior on grain boundaries and the dislocation dynamic on steels. c) Jolley [1],
Arsenault [2] and Norström [3] assume that screw dislocations can easily cross
slipping due to the interaction with the Nickel atoms. Thus promotes the plastic
deformation towards the brittle fracture, what should lead to a higher toughness.
Compared to most of the other alloying elements, Nickel is very expensive, and
therefore the steel industry is very interested in substituting the Nickel or at least
minimizing its use. To find new steels without Nickel but with an adequate
toughness, the exact mechanism of the toughness improvement of Nickel has to be
understood. With this knowledge new processes like thermo‐mechanical procedures
or new alloying elements with the same effect on the toughness, could be developed.
The aim of the work is the investigation of the influence of Nickel on the toughness
by combining micromechanical testing and microstructure investigation with atomic
resolution. One of the advantages of micromechanical testing is the determination of
"monocrystalline" samples: with the help of the focused ion beam technique, it is
possible to make a target preparation of the material and to design samples much
smaller than the grain diameter. The effect of segregation shall also be investigated
by micromechanical tests in combination with the atom probe tomography.
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Very good English command. Bachelor in Materials Science, Chemistry, Physics or
related disciplines. Master in Materials Science or related disciplines. Knowledge of
German will be appreciated but not compulsory.
The general requirements for the DocMASE program regarding courses, seminars,
summer schools, etc must be fulfilled. Particulraly, 30 ECTS of lectures have to be
validated at the end of the PhD and you are expected to publish the results of your
studies in international peer‐reviewed journals.

