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Project Objectives: /N
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Develop high performance permanent magnets (PM) for
traction motor with internal PM rotor :

requires elevated temperature (180-2 00 e C) oper ati on,
needs

Increased high temperature magnetic performance more critical than
RT

Reduce manufacturing cost of PM traction motors:

bonded PM can utilize injection or compression molding technology
. net shape forming for mass production of rotors

Achieve high performance and reliability for bonded magnets:
Increase volumetric loading
minimize irreversible magnetic losses (oxidation)
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Obstacles to development of fine spherical gas
atomized magnet powders
Microstructure, process dependent phase compositon

. Overall quench rate similar to melt spinning at low wheel speeds.

. Heat flow (3-D radial) within droplet contrasted to melt spinning
heat flow (2-D)

Chemistry

. Compositional losses during alloy charge formulation by plasma
melting must be accommodated.

. Compositional (RE) losses during melting of atomization charge
similar
to large scale melt spinning and must be accommodated

. Challenge of melt handling in gas atomizer with elevated superheat
and reactive elements.




Overcoming Challenges to
Development of Fine Spherical /N
ey Powder AMES LABORATORY

Obstacles to development of fine spherical gas
atomized magnet powders

Stability
. Significantly higher surface area in as-solidified form
A Oxidation sensitivity
A Passivation needed to moderate explosivity

. Similar surface area of fine spherical powder compared to milled
flake

A Corrosion/oxidation protection needed
Processing Cost

. Experimental atomization run requires 40 times more material and
10 times more labor to produce one run, compared to melt spinning.

. Full-scale production potentially far cheaper for gas atomization
In existing industrial capacity.
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R ldentification of Solidification A
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Hypothesis:

iﬁeduced undercooling of large powders
promotes nucleation of27 phase.

i’—léLl dendrites form in interior on further

cooling.
Dy-Fe-B




