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AIMS OF THE WORK:

1. Preparation of soft magnetic composites

3. Investigation of temperature dependence
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TEMPERATURE SETTING:
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COMPLEX PERMEABILITY VERSUS TEMPERATURE
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(a) Real and (b) imaginary permeability of hybrid composites with different content of soft magnetic ferrite coating ranging
from 0 to 10 vol% measured at temperature of 30 °C (dashed lines) and 110 °C (solid lines).

Sviatoslav Vovk, Samuel Dobak, Jan Fiizer, Peter Kollar, Radovan Bures, Maria Faberova, Loss separation and thermal studies of Fe/SiO2/ferrite soft magnetic composites,
Journal of Alloys and Compounds Volume 9455, 2023, Article number 169254.
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Conclusions:

Ferrite content greatly affects
Fe/SiO2/ferrite composites'
magnetic properties;a high Curie
temperature ferrite is crucial for
optimal performance.

Fe/SiO2/2vol% ferrite composites
exhibit an initial permeability of 84,
stable across frequencies and
uniform insulation coating with
high resistivity yields an energy loss

of 57 J/m3 at 0.1 T and 35 kHz.

SMC s series N2l

Higher temperatures in iron/ferrite
SMCs reduce loss increase at
higher frequencies, with the lowest
excess loss correlating to efficient
domain wall movement.

The use of ferrite as an insulating
layer in the soft magnetic
composites has tremendous
potential in satisfying the stringent
requirements within the high
frequency range.
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Conclusions: SMCs series N°3

The new Fe/SiO2/Mn-Zn
Incorporating SiO2 into an ferrite composite maintains
Fe/Mn-Zn ferrite composite its structure from -30°C to
enhances its thermal 200°C, leading to increased
stability. permeability and reduced
magnetic loss.

Although SiO2 inclusion
causes a drop in
permeability, the

consistency is retained after
thermal cycling.

Optimal ferrite content in Excess loss plays a
the composite lies between significant role in mid-
2% to 4%, based on frequency range, suggesting
operational frequency a need to further study
needs. domain structure in SMCs.
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