
1. Introduction

Álex Puyal-Ventura, Francisco José Pérez-Cebolla, Lucas Herrero-Gracia, 
Carlos Bernal-Ruiz

2. Measurement Setup

4. Conclusions 5. References

3. Experimental Results

818519@unizar.es

[1] K. Venkatachalam, C. R. Sullivan, T. Abdallah and H. Tacca, "Accurate prediction of
ferrite core loss with nonsinusoidal waveforms using only Steinmetz parameters," 2002 IEEE
Workshop on Computers in Power Electronics, 2002.

[2] J. Mühlethaler, J. Biela, J. W. Kolar, and A. Ecklebe. Core losses under dc bias condition
based on steinmetz parameters. In The 2010 International Power Electronics Conference -
ECCE ASIA -, pages 2430–2437, 2010.

[3] Lifang Yi and Jinyeong Moon. Direct in-situ measurement of magnetic core loss under
rectangular voltage excitation in power electronic circuits. In 2024 IEEE Applied Power
Electronics Conference and Exposition (APEC), pages 378–383, 2024.

[4] Filip Grecki and Uwe Drofenik. Calorimetric medium frequency loss measurement of the
foil inductor winding. In 2021 IEEE 19th International Power Electronics and Motion
Control Conference (PEMC), pages 611–614, 2021.

[5] M. S. Rylko, K. J. Hartnett, J. G. Hayes and M. G. Egan, "Magnetic Material Selection
for High Power High Frequency Inductors in DC-DC Converters," 2009 Twenty-Fourth
Annual IEEE Applied Power Electronics Conference and Exposition, Washington, DC, USA,
2009.

This work has experimentally proven that both the size
and geometry of magnetic cores can influence core
losses, even when the core material and winding
configurations remain unchanged. Through controlled
excitation of different core types, it was observed that
changes in physical dimensions lead to measurable
differences in energy dissipation.

While the volumetric losses (kW/m³) showed relatively
modest variation, the absolute losses (W) highlighted
more pronounced disparities, especially relevant for
compact magnetic components commonly used in
high-frequency power electronics.
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Magnetic components are essential elements
in power electronics designs. They are
commonly used for galvanic insulation,
regulation tasks, resonant converters, etc.
Making the proper design of these devices is
necessary to achieve optimal performance
and efficiency. However, designing a
magnetic component is a complex task due
to insufficient data provided by
manufacturers.
Typically, much attention has been given to
core excitation waveforms, thermal
conditions or material selection, but the
influence of core geometry and size is often
underestimated. This paper gives a reference
to designers on how these parameters affect
the behaviour of core losses by testing
multiple sizes and geometries of the same
material in different operation points.
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