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Project Objective

The size requirements of power electronics are determined by the necessary components. Magnetic materials contribute to this significantly, and to maximize efficiency
and size, new magnetic materials are required. One of the main challenges has been developing materials that work in conjunction with high frequency semiconductor
switches. This year we have focused on identifying and optimizing synthetic routes to yield phase pure iron nitrides and then incorporating them into composites. This has
resulted in materials with good performance up to | MHz.
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Develop new soft magnetic materials that work in
conjunction with high frequency semiconductor
switches

»  Current magnetic materials experience
significant loss as frequency is increased

(J,) and electrical resistivity than Si steel
» Use of abundant elements (Fe and N) will
keep costs low

Synthesis and purification of iron nitride
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» Current methods don’t work for Fe and Ni
» Need new method

» Using a heat treatment, commercial
Fe(,.4N can be converted to 95 %
phase pure Fe,N
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allow for isolation of
desired product

Incorporation of iron nitride into soft magnetic composites
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» Several systems are being evaluated

, > Preliminary data indicate low core loss at high
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