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Additive manufacturing promises a major transformation of the production of high economic value metallic
materials, enabling innovative, geometrically complex designs with minimal material waste. While 3D printed
superalloys are likely to replace cast components in many applications, there is not a detailed understanding
of the differences in cast vs. additive structure. TriBeam tomography, which integrates electron, ion and
femtosecond laser beams to acquire high resolution chemical, structural and crystallographic information has
been employed to study Ni- and CoNi-base printed materials. New insights on 3D aspect of printed
structure, including cell/dendrite and grain morphology evolution, misorientation accumulation, defect
formation and melt pool dynamics will be reviewed. Differences in single crystal vs. additive structure will be
highlighted, along with implications for properties. Future directions for the design of “printable” alloys will
also be discussed.
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