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Ferrites are the most common used materials in power electronics magnetics components. The design phase of magnetic
components deeply rely on the magnetic losses reliability that will have a critical impact on the final design. This study presents a
comparative experimental analysis based on measurements conducted using three distinct test benches. Results are compared to

the datasheet and between benches.
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1. Introduction

Ferrite materials, particularly MnZn-based compositions,
remain widely used in power electronics due to their high
resistivity and favorable magnetic properties at medium
frequencies. However, despite decades of research and
characterization, the accurate determination of magnetic losses
in these materials remains a major challenge due to a large
uncertainty in the datasheets concerning the losses. This
uncertainty complexifies the This study presents a comparative
experimental analysis based on measurements conducted using
three distinct test benches.

2. Methods

All benches measure the losses on toroidal samples. The same
sample is used for all measurements. The two first benches
belonging to Ampere-lab, both use the IEC60404-1 standard
and are quite similar in their approach but differ in some
technical details (hardware and software). One is commercial
and entirely closed (Elettrofisico) and the other one has been
designed and assembled entirely by our lab (Ampére). The third
bench (CEA) differ in his approach as it does not follow the
IEC60404-1 (except for the sample). Technical details about all
benches will be given in the extended version. The materials
under test include several commercial MnZn ferrites commonly
used in transformers and inductors for switched-mode power
supplies. In this abstract only results measured on a FairRite77
material will be presented.

3. Results and discussion

Figure 1 shows measurements of magnetic losses versus
frequency on a toroidal Fair-Rite77 material measured by the
3 benches at 2 different amplitudes B=50 mT and B=100mT
with B imposed as sinusoidal waveform.
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Figure 1: Losses versus frequency for amplitudes B=50mT and
B=100mT

Results clearly show that all benches measure lower losses
than expected in the datasheet except for one pointat 50mT in
high frequency.

4. Conclusion

Despite the fact that measurement protocols exist for a
long time for toroidal samples. The differences between
benches is still present and some errors with the datasheet can
occur. This contributes to give a bad image (black magic) of
the magnetic materials/components sizing for power
electronics. This study calls for more collaboration between
teams about measurement of losses of ferrites and (re)define if
needed some protocol.
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