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Background and Motivation

e Future inductive power transfer (IPT) applications
demand higher power density.

e However, the development of high-power IPT is
constrained by ferrite materials due to their low
saturation limits and poor thermal stability.

e Fe-based alloy materials offer promising potential but
face unique challenges stemming from their structural
anisotropy.

Proposed Viaduct Structure for Laminated Cores
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e This high-power-density design wutilizes Fe-based
nanocrystalline materials, capitalizing on their
excellent thermal stability and high saturation flux
density.

e The design combines cores with different lamination
orientations: horizontally laminated cores (H-cores),
which serve as magnetic flux conductors, and vertically
laminated cores (V-cores), which act as magnetic tlux
balancers.

e For the H-cores, Fe-based transverse field-annealed
nanocrystalline material is employed due to its
exceptional core loss performance. Meanwhile, the V-
cores utilize crushed nanocrystalline ribbons, chosen
for their high flexibility and tunable effective
permeability.
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e Homogenization method is applied.

Flux Density Distribution - Pain Point of
Laminated Cores and The Solution

e Comparison of laminated cores and isotropic cores.
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e Viaduct structure — Balanced flux density distribution.
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e The flux density becomes significantly more uniform

in the H-cores. While the V-cores exhibit some

hotspots, the overall loss remains minimal due to their
thin design.

Experiments and Results
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e Complete structure.
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e With the viaduct structure, the efficiency see a direct
increase with a complete elimination of the edge
hotspots and near-zero shielding loss.

Potential of Fe-based Alloys

e Manipulation of domain wall and grain sizes.
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e The magnetic structure can be tailored to achieve
flexible permeability and extremely low core loss.

e A comprehensive improvement of hysteresis loss,
excess loss and eddy current loss.
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