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This Special Issue Reprint presents a range of cutting-edge research advancements and
scientific developments in metal powder-based additive manufacturing (AM), an ever-
evolving field. The works presented here demonstrate significant progress in understanding
microstructure–property relationships, process optimization, and novel alloy design.
Focusing on the unique characteristics of metal AM techniques such as powder bed fusion
and directed energy deposition, the Reprint highlights solutions for manufacturing complex
geometries with tailored microstructures. Contributions systematically investigate the
interplay between process parameters, thermal history, and resultant mechanical properties
across diverse material systems. Key themes include the computational modeling of
microstructural evolution, the experimental characterization of defect-formation
mechanisms, and innovative approaches for multi-material processing. A particular
emphasis is placed on developing high-performance alloys specifically engineered for AM
process requirements, ranging from structural steels to advanced materials like high-entropy
alloys and bulk metallic glasses. Several papers establish novel frameworks for predicting
microstructure development during layer-wise fabrication, providing valuable tools for
process parameter selection. By bridging fundamental materials science with practical
engineering considerations, this Special Issue Reprint serves as both a reference
compendium and catalyst for future innovation.
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MDPI Books offers quality open access book publishing to promote the exchange of ideas and
knowledge in a globalized world. MDPI Books encompasses all the benefits of open access – high
availability and visibility, as well as wide and rapid dissemination. With MDPI Books, you can
complement the digital version of your work with a high quality printed counterpart.

Open Access
Your scholarly work is accessible worldwide without any restrictions. All
authors retain the copyright for their work distributed under the terms of the
Creative Commons Attribution License.

Author Focus
Authors and editors profit from MDPI’s over two decades of experience in open
access publishing, our customized personal support throughout the entire
publication process, and competitive processing charges as well as unique
contributor discounts on book purchases.

High Quality & Rapid Publication
MDPI ensures a thorough review for all published items and provides a fast
publication procedure. State-of-the-art research and time-sensitive topics are
released with a minimum amount of delay.

High Visibility
Due to our global network and well-known channel partners, we ensure
maximum visibility and broad dissemination. Title information of books is sent
to international indexing databases and archives, such as the Directory of Open
Access Books (DOAB), and the Verzeichnis Lieferbarer Bücher (VLB).

Print on Demand and Multiple Formats
MDPI Books are available for purchase and to read online at any time. Our
print-on-demand service offers a sustainable, cost-effective and fast way to
publish MDPI Books printed versions.
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