Machining in Additive Manufacturing:
Enhancing Surface Integrity and Performance

Abstract

Additive Manufacturing (AM) of metal alloys provides
significant advantages for the production of near-net-shape
components with complex geometries, enabling consider-
able material savings and design flexibility. However, despite
these benefits, achieving the desired in-service performance
of AM parts often requires post-processing, particularly of
functional surfaces. Surface finish and dimensional tolerances
directly influence properties such as fatigue resistance, wear
behavior, and corrosion performance, critical to a compo-
nent’s operational reliability.

Among the various post-processing options, machining with
tools of defined geometry remains a key finishing process for
AM metal parts. However, this introduces unique challenges
due to the distinct microstructural characteristics of AM-pro-
duced alloys, which differ markedly from their wrought
counterparts, even when the chemical composition is
identical. These AM-induced microstructures, including
variations in grain morphology, porosity, residual stress, and
anisotropy due to build orientation, can significantly impact
material machinability, particularly in terms of tool wear, chip
formation, and surface integrity. | will highlight the link be-
tween these machining outcomes and the final in-service
behavior of the part, demonstrating that surface integrity—
affected during machining—can dictate performance under
real-world loading, fatigue, or corrosive environments. This
underlines the importance of integrating machinability con-
siderations into the AM process chain design, not merely as a
finishing step, but as a strategic phase in tailoring the perfor-
mance of the final component. The goal is to foster a holistic
view of AM-based production, where each stage—from print-
ing to finishing—is optimized to ensure that the part reliably

meets its functional requirements throughout its service life.

At the beginning of my talk, | will briefly introduce my univer-
sity,department, and the research focus of my group, which
centers on advanced manufacturing technologies.
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