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Abstract:

The purpose of this presentation is to introduce the most interesting contemporary issues in metals printing to
a broad audience. Additive manufacturing allows printing of unique metallic components such as patient
specific implants, single crystal components and alloys with site specific properties from digital drawings.
However, the selection of alloys, process variant and variables result in an exceptional diversity of
microstructures, properties and defects. Controlling these attributes based on the existing knowledge of
metallurgy is challenging. Furthermore, optimizing structure and properties of components by trial and error is
not a viable option because of the large number of variables involved and the high cost of

feed stock and machines. Mechanistic models of additive manufacturing, when adequately validated, can
provide insight about the evolution of solidification structure, microstructure, common defects and
printability. Since AM is relatively new, mechanistic understanding of various aspects of AM is

still emerging. Machine learning algorithms aided by data enable printing of defect free parts. A digital

twin or a digital replica of the printing machine consisting of mechanistic models, big data, machine learning
and sensing and control can reduce the number of trial and error tests to obtain the desired product attributes
and reduce the time required for part qualification. Better understanding of the metallurgy of metal printing
and the application of the emerging digital tool have the potential to significantly accelerate progress in metal
printing.
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