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Development of Rare Earth-saving Magnet Using Localized Diffusion Method
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A magnet in which rare earth content is reduced
by means of a localized diffusion method has been
developed in order to reduce the volume of dysprosium
used in Nd,Fe,,B sintered magnets employed in the
drive motors of hybrid, electric and other vehicles.

Based on the fact that the distribution of the
demagnetization fields to which the magnets in
a motor are subject is not uniform, but rather
concentrated at the corners of the magnets, the
necessary coercivity distribution for the magnets was
quantified using CAE, and a magnet with localized
Dy diffusion was developed in order to realize
this coercivity distribution. Evaluation of motor
characteristics showed the developed magnet to
possess identical demagnetization characteristics to a
conventional magnet.

Dysprosium resources represent a particular
issue among the rare earths more generally, and the
technology developed in this project is able to reduce
dysprosium use in magnets by 30% or more while
maintaining motor performance.
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Fig. 2 Material prices for Nd and Dy
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Fig. 3 Temperature-dependence of magnet property
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Fig. 12  Coercivity map for localized Dy diffusion
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