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From imaging to microstructural quantification: 
Clustering behavior in irradiated Fe-Cr alloys



Abstract
The Fe-Cr system is the basis for most of structural steels currently considered for the nuclear applications. While simple in appearance, it presents experimental and theoretical challenges that if solved would provide unique insights into the processes controlling microstructure evolution under irradiation. Experimentally, Cr is a slow diffusing element in α-Fe, which precludes studying the precipitation of the Cr-rich α′ phase under thermal conditions for temperatures < 400 C.  Alternatively, irradiation may be a mean to accelerate diffusion-controlled processes and access α′ precipitation in the low temperature regime. However, the irradiated microstructures appear to be strongly dependent on irradiation conditions suggesting that cascade ballistic mixing may play a significant role on the formation of α′. While defining the role of irradiation on the extent of Cr clustering and precipitation, we will also discuss challenges in quantifying small clusters from atom probe tomography data and approaches taken to address these experimental limitations.

Biography
Emmanuelle Marquis is currently an Associate Professor in the Department of Materials Science and Engineering at the University of Michigan (http://marquislab.engin.umich.edu/), and the Director of the Michigan Center for Materials Characterization (http://mc2.engin.umich.edu/). Emmanuelle obtained her PhD from Northwestern University, followed by post-doctoral and staff positions Sandia National Laboratories in Livermore, CA and a Royal Society Dorothy Hodgkin Fellowship at the University of Oxford in the UK. Emmanuelle’s research combines detailed and high-resolution characterization of microstructures and imaging technique development with applications on understanding and quantifying the mechanisms controlling microstructural evolution. Current projects focus on aging responses of light alloys, oxidation and corrosion behavior, and irradiation effects in different alloy systems
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