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Abstract
Additive manufacturing (AM) is revolutionizing how we synthesize, produce, and use metallic materials. How-
ever, out of hundreds of commercially available engineering alloys, only a handful are readily printable. This
arises from the extreme heating and cooling rates associated with AM, which lead to microstructures that are
far from thermodynamic equilibrium and highly anisotropic. This directly impacts the mechanical properties
of the printed alloys as well as their environmental resistance. In this talk, I will present strategies to break
down columnar solidification structures, randomize crystals orientations, and introduce special grain bound-
aries by tailoring the alloy composition or processing parameters. Emphasis will be placed on the metallurgical
mechanisms behind these strategies and their translatability across alloy families.
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University of Illinois at Urbana-Champaign. Marie graduated with a PhD in Materials Science from Mines
ParisTech in 2017, focusing on thermo-mechanical processing. Before joining UIUC in Fall 2021, she was a
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