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Objective

Conventional Processing Vs LPBF

❑ Efficient use of Materials

❑ Complex geometries

Key Terms in Permanent Magnets

Materials and Methods

Results Microstructure

❑ Melt pools exhibit a hierarchical structure (RD-5)

❑ Higher laser power increases melt pool depth and fusion 

while higher scan speeds reduce melt pool depth.

❑ 150/700 Parameter combination produced high density part.

Acknowledgements

This work was supported by the Nebraska Public Power 

District through the Nebraska Center for Energy Sciences 

Research at the University of Nebraska- Lincoln and the 

National Science Foundation under

 the award number CMMI: 2415193

Conclusions and Outlook
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Vs

Demagnetization curves of the printed components exhibit 

moderate coercivity Hc with the highest value observed at a 

volumetric energy density (Ev) of 71 J/mm3

X-ray computed tomography (a) RD-5 (b) RD-7 revealed 

generally low porosity, although surface cracks were observed. 

P laser power (W)

v scan speed (µm/s)

h hatch spacing (µm)

t layer thickness (µm)

Motivation

❑ Process Optimization: Tune L-PBF parameters to enhance 

printability and microstructural stability of Nd-Fe-B powders RD-

5 (Nd₁₄.₄Dy₀.₀₀₀₄Fe₇₈.₄₆Co₀.₀₀₁₁B₇.₁₃) and RD-7 

(Nd₁₂.₇₃Dy₁.₂Fe₇₇Co₂B₇).
❑ Structure–Property Correlation: Link processing conditions to 

defect formation and microstructure using XCT and optical 

microscopy.

❑ Broader Impact: Advance sustainable magnet fabrication for 

EVs and renewable energy by minimizing material waste and 

enabling design flexibility.

The prototypes were printed using a 

commercial Lumex Avance–25 Hybrid 

Metal 3D Printer with a Ytterbium fiber 

continuous wave laser 1070 nm with 

a spot diameter of 200 µm.

Defect Analysis (XCT)

❑ LPBF processed high-density Nd-Fe-B magnets were 

successfully fabricated using gas-atomized powders. X-ray 

Computed Tomography (XCT) data indicating a DVR of 

0.01% which has a part density of 99.99%.

❑ Future research should focus on refining process 

parameters (laser power, scan speed, and hatch spacing) to 

improve magnetic properties and post-processing 

techniques.

❑ Integrating computational modeling with experimental 

studies can streamline the optimization process, 

accelerating the development of high-performance AM-

fabricated permanent magnets
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