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Suggestion of Guidelines for Reducing Core Loss of Soft Magnetic
Composite Cores by Quantitative Analysis of Factors Affecting Coercive
Field
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Abstract:

Suggestion of guidelines for reducing core loss of soft magnetic composite (SMC) core was investigated by the
quantitative analysis of hysteresis loss related microstructural factors for expanding the application of soft magnetic
composite cores. The analysis of core loss of SMC cores by the quantitative analysis model revealed that crystal grain
coarsening is effective approach for reduction of core loss. The core loss of SMC core (made from the iron powder
with a particle size of 75 um) with B=1.0 T, /=1 kHz when the crystal grains were coarsened to the maximum was
calculated by the analysis model, and the loss could be reduced to the same as the core loss of the electrical steel

thickness of 0.2 mm.
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Fig.1 Schematics of microstructure of SMC (Soft Magnetic
Composite) cores
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Fig.3 Production process of SMC cores
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Table 1 Powder properties of raw material iron powders

; i ; Chemical composition (mass%
PowderID Apparent (15:3ﬂS1ty Aver.age particle size p ( 0)
Mgm ) diameter (mm) C S o) N
A 3.53 187.3 0.002 0.001 0.032
B 3.47 147.9 0.003 0.001 0.027
<0.001
C 3.43 107.5 0.002 0.001 0.024
D 3.50 75.8 0.003 0.001 0.027
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Table 2 Properties of SMC cores

CorelD Iron loss (1LOT, 1 kHz) Wkg™") | Coercive t'{eild, Core densiitzy, Crystal grain Dislocationﬁczlensity,

Hysteresis, W, Eddy, W, H. (Am ) p.Mgm ) size, d\ (Wm) pa(m 7)
A’ -873 46.0 42.1 102.8 7.64 31.3 3.8-10"
B’ -873 45.9 31.8 104.9 7.61 27.8 3.0 10"
B’ -973 44.8 398.9 105.7 7.64 32.7 42 10"
C 873 51.3 18.5 120.8 7.62 24.1 1.6 - 107
D’ -673 97.7 7.9 242.9 7.62 25.9 3.7+ 10"
D' -773 74.6 6.9 181.2 7.64 22.6 8.2+ 10"
D’ -873 55.4 11.2 131.8 7.63 20.3 24-10"
D’ -973 51.8 545.1 123.6 7.66 22.0 47+ 10"
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