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Soft magnetic composite (SMC) is an artificial aggregate of magnetic particles that are electrically isolated
by resin coating on the particles. This isolation enables it to suppress eddy current flowing inter-particles, and
thereby its iron loss at high frequency is very low compared with that of conventional silicon steel. This paper
presents an analysis model of the SMC including the magnetic particles in order to accurately predict the SMC
performance. Experimental results show that the calculation accuracy of the iron loss of the SMC is improved by
considering the magnetic particles with its isolated coating. Moreover, the proposed model clarifies that the
inter-particle eddy current loss becomes dominant when the particle size is gradually decreased; that is, the effect of
reducing iron loss by finer particle size is basically limited.
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Fig. 1 Schematic diagram of SMC.
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Outer diameter 55 mm
Inner diameter 45 mm
Height 5 mm

Resistivity of core 235 nQQ*m

Ring core
Fig. 2 Specifications of a ring core made of SMC.
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Fig. 3 Configuration of experimental system.
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Fig. 4 Exciting coil and search coil.
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Fig. 5 Analysis model of SMC including the magnetic
particles.
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Fig. 7 Electric circuit model of one particle of SMC.
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Fig. 8 2-D FEM model of SMC.
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Fig. 10 Eddy current density distribution in the isolated
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Fig.11 Eddy current loss of a ring core.
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Table 1 Specifications of each analysis model

Model A Model B Model C Model D Model E
Particle size [jim] 140 120 80 60 40
Thickness of isolated coating [pml] 0.7 0.6 0.4 0.3 0.2
Resistivity of isolated coating 23.2 mQ-m
Space factor 98 %
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