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Influence of Particle Size and Crystal Grain Size on Core Loss

Properties of Powder Cores by Fe-Si Atomized Powders

Satoshi Takemoto and Takanobu Saito

Synopsis

Soft magnetic powder cores have been widely used for choke coils and reactors of switching regulators and DC-DC converters

of power supplies. Recently, Fe-Si powder cores have been applied to inverter systems of hybrid cars. One of the demands for

powder core is low cores loss regarding of the need of high efficiency of the electric devices. In this paper the authors have
studied the magnetic properties of Fe-3 mass%Si powder cores to explore the influence of particle size and crystal grain size. And

we concluded as follows.

1) The particle size that gives minimum core loss decreases with increase of frequency.

For example, the optimum particle size of B,,=0.1 T is:
At 3 kHz:69 um, at 10 kHz: 54 um, at 100 kHz:23 um

2) It is considered that the optimum particle size is determined by the frequency dependency on hysteresis loss, classical eddy

current loss and excess loss regarding which loss is dominant.

3) As crystal grain size increases, domain width increases. It causes the increase of excess loss, P,,..
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Fig.1. Core loss characteristics at different particle size

and frequnecies.
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Fig.2. Particle size dependency of core loss at 3 kHz.
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Fig.3. Particle size dependency of core loss at 10 kHz.
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Fig.5. Microstructures of cross section of powder cores.
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