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examining complex geometric shapes
in various sizes and orientations,
reproducibility in dimension was
identified. An optical measurement
system was used to calculate the range
of errors, and the results showed that
the dimensional accuracy of the
features in the printed part was within
acceptable tolerance limits,
demonstrating the effectiveness and
efficiency of the SLM technique in
precision manufacturing.

These results provide significant
contributions to understanding the
capabilities and challenges associated
with  Selective  Laser  Melting
technology, recognizing that this
technique is not only capable of
achieving high precision but also
faces limitations that can be overcome
through continuous research and
development.

Keywords: Additive Manufacturing,

Selective Laser Melting, 316L,
Benchmark artifact, Complex
geometric  profiles,  Dimensional
accuracy.
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Abstract

This article presents a detailed study
on Selective Laser Melting (SLM)
technology for manufacturing
standardized  engineering  parts,
focusing on assessing dimensional
accuracy, surface quality, and the
technical constraints of the system.
This study aims to explore the final
characteristics of the parts
manufactured using this technology,
as additive manufacturing is an
important step towards achieving
engineering freedom and
customization for innovative products.
However, this technology faces
prominent challenges in printing
complex geometric shapes of small
and composite sizes.

The primary goal of this study is to
design and produce a modular
prototype that includes various
features in different shapes and sizes
across all three dimensions, used to
evaluate the ultimate capabilities of
SLM systems in manufacturing parts
with the highest possible dimensional
accuracy from stainless steel 316L.
Through analyzing the orientation of
the build in conjunction with the
physical  properties used and
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