FRM Il
—~ Forschungs-Neutronenquelle
Heinz Maier-Leibnitz Technische Universitat Miinchen

Starting spring 2022, the working group “High Density Nuclear Fuels” at the research neutron source Heinz
Maier-Leibnitz (FRM 1) is looking for a

B.Sc. student / M.Sc. student /working student
/ internship

EBSD and XRD Characterization of PVD Zirconium Layers

The research working group “High Density Nuclear Fuels” at the research reactor FRM Il is working on the
qualification of newly-developed high-density nuclear fuels in Europe. The most promising candidates are a
metallic uranium-molybdenum alloy fuel (U-Mo) or high-density uranium silicide (U3Si2), both using aluminum-
based cladding. Therefore, scientists in the fields of physics, chemistry, engineering, physical technology and
computer science are working intensively together on fuel fabrication technologies, the determination of
material properties as well as the irradiation behavior of such fuels.

For metallic uranium-molybdenum fuel systems a zirconium diffusion barrier is established using Physical
Vapor Deposition (PVD) in order to prevent intermixing. The mechanical properties of these zirconium layers
are essentially determined by their growth structure and can be altered with deposition parameters such as
deposition power, applied bias voltage to the substrate and heating. Therefore, the scope of this project is to
produce zirconium layers with various parameters and to investigate the resulting microstructure and preferred
orientation with respect to the used parameters using Electron Backscatter Diffraction (EBSD) and X-ray
Diffraction (XRD) measurements. The practical work will also include sample preparation techniques such as
ion milling and mechanical polishing.

Best suited are students studying physics, engineering, materials science or comparable studies. The scope
of the project can be adjusted according to the degree of graduation.

We are looking forward to receive your application.

Further information on the fuel development at FRM Il can be found at
https://www.frm2.tum.de/en/fuel-development

For questions and applications, please contact

Bruno Baumeister (bruno.baumeister@frm2.tum.de; +49 89 289 13967)
Julia Mausz (Julia.Mausz@frm2.tum.de ; +49 89 289 14419)

Framework conditions
The tasks typically involve working in radiation protection areas with open handling of radioactive materials
such as uranium. The high security standard of FRM Il generally requires a security clearance according to
the German atomic law.
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