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The rapid evolution of additive manufacturing (AM) presents many novel opportunities for
the development of advanced magnetic materials. In this project, we explored the potential
of AM techniques to produce three types of magnetic materials: Fe-Cr-Co, Al-Ni-Co, and
Nd-Fe-B. Our goal was to understand how additive manufacturing can influence magnetic
properties and to assess the practical applications of 3D printed magnets.

Our investigation was structured into three main branches:

1. Powder Manufacturing: We developed and optimized the processes for producing
high-quality powders suitable for AM. This involved analyzing particle morphology,
size distribution, and composition to ensure the powders met stringent performance
criteria.

2. Additive Manufacturing: Utilizing Laser Powder Bed Fusion (LPBF) and Material
Extrusion (MEX) techniques, we successfully fabricated complex magnetic struc-
tures. Through extensive experimentation, we identified key printing parameters
and post-processing conditions that influenced the magnetic properties of the
printed materials.

3. Application Development (Use Cases): We assessed the practical usability of our
3D printed magnets in real-world applications including magnetic lifting systems,
sensor technologies and valve mechanisms, where our predefined objectives were
well met.

Our findings indicate a significant relationship between the additive manufacturing process
and the resulting magnetic properties of the materials. While we demonstrated the poten-
tial of AM for creating functional magnetic components, the complexity of achieving spe-
cific magnetic characteristics was also evident. In conclusion, this research highlights that,
although additive manufacturing can produce useful magnetic materials, careful considera-
tion of processing parameters is essential to meet application-specific requirements. At-
tendees will gain insights into our methodologies, key results, and implications for future
developments in magnetic material applications.

Advanced Materials & Battery Technologies for a Sustainable Future
M-ERA.NET Call 2021 success stories: enabling innovation through collaborative projects | 1-2 April 2025


mailto:siegfried.arneitz@tugraz.at

