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Abstract Goals of this thesis:

o We present a novel way of producing cm-scale rare-earth based anisotropic bonded Print highly loaded, anisotropic bonded magnets 1Qq
magnets through additive fabrication. The high-load compounds are based on industrial aligned using a passive flux source Srenoble Electrical Engneenng
grade NdFeB and SmFeN powders (up to 63 vol%) in a PA12 nylon matrix. and a directional deposition strategy
In our technology, the particles are axially prealigned by a magnetic field (500 mT)

Extruder head : —\ Y,
- Archimedes screw (continuous flow)

- ' CEL

- piston (volumetric) institut

produced by an external permanent magnet flux source surrounding the extrusion nozzle. High powder load

This pre-alignment happens immediately before the material’s extrusion and subsequent - pellets rather than filament spool
deposition onto the printer hotbed. In the best cases the degree of alignment (DOA) of the
deposited material can reach 83%, with remanence up to 0.56 T (as deposited).

Directional deposition strategy :

. These state-of-the-art results are achieved thanks to several technological . .
. . . . » , - head trajectory defines poles
Innovations, both to the compound composition, extrusion head, and deposition strategy. » & cm _ multiple poles (in-plane)
The high-load raw material was formulated into granulates/pellets instead of continuous > 60 %,,,
filaments, for structural cohesion. Experiments were carried out on composites based on Regions de
various types and sizes of particles, to determine the optimal parameters : Permanent magnet aligner : MagREEsource
" . g : : : - pre-aligns particles before extrusion
- composition, magnetic field, alignment time, temperature range, extrusion pressure. . .
h o) d includ g btained f led ind ol s g - designed following DOA f(H) study
The particles tested include powders obtained from recycled industrial sintered magnets. _ axial field 515 mT @240°C
. One main obstacle hindering particle alignment during deposition, and preventing finer

NdFeB/PA12 (52 %,.,, dgs = 75 um)

resolution, is the mechanical spread resulting from contact with the nozzle.
Extrusion-induced porosity and post-deposition magnetization are the next hurdles.
Preliminary tests have also been carried out with fully magnetized particles.

Composites : pellets
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Permanent magnet anisotropy : various scales
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Nozzle movement Nozzle movement Samples => XYZ hysteresis cycles

SmFeN specimen aligned during deposition
SmFeN/PA12 (61 %

Trajectory of extrusion head defines direction of anisotropy
dys =3 um) 10 mm Change of direction => multiple poles (in plane)

vol.

Filament extruded from pre-magnetised SmFeN
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