BRATER

BATER > Fe-Si RO ORI RIT T Si 08 57

B Technical Data

Fe-Si REML O DOETHFIEICRIET SiEORE

i NI

Influences of Si Content on Magnetic Properties of Fe-Si Powder
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Synopsis

Soft magnetic powder cores have been used for choke coils, reactors of switching regulators and DC-DC converters for power
supplies. Recently, Fe-Si powder cores have been applied to inverter systems of hybrid cars, so the role of powder cores has been
more important. The demands to powder cores are to have higher magnetic flux density which makes core size smaller and to
have smaller core loss. In this paper the author has studied the influences of Si content on core density, B-H curve, core loss and

DC bias characteristic in the Fe-Si powder cores.
When the amount of Si content increases,

1) Core density and relative density decrease.

2) Magnetic flux density decreases.

3) Core loss decreases. Both hysteresis loss and eddy current loss decrease.

4) DC bias characteristic becomes lower.
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Table 1. Chemical compositions of Fe-Si powders.
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12 1000 zm LLTIZHf - 72,

Chemical composition (mass%)
(© Si Mn P S Cu Ni Cr Mo 0 N
Fe-1 mass%Si 0.006 | 0.84 | 0.03 | 0.004 | 0.007 | 0.01 | 0.01 | 0.03 [ 0.01 | 0.12 ] 0.002
Fe-3 mass %Si 0.003 | 295 | 0.02 | 0.004 | 0.003 | 001 [ 0.01 | 002 | 001 [ 0.21 | 0.004
Fe-5 mass %Si 0.006 | 490 | 0.05 | 0.004 | 0.005 | 001 [ 0.02 | 002 | 0.01 [ 0.35 | 0.004
Fe-6.5 mass%Si 0.002 | 6.31 0.16 | 0.010 | 0.009 - 0.01 [ 0.07 - 0.17 | 0.002
Table 2. Particle size distributions of Fe-Si powders.
Particle size distribution [ %]

~106 | 106~75 | 75~63 | 63~45 ~45

M m M m #m Mm #m

Fe-1 mass%Si 26.5 25.1 12.3 15.0 21.1

Fe-3 mass %Si 579 234 14.7

Fe-5 mass%Si 29.5 31.6 13.0 13.2 12.7

Fe-6.5 mass%Si 14.5 26.2 13.2 16.9 29.2
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Fig.1. SEM Photographs of Fe-3 mass%Si powder(a) and cross section of microstructure of Fe-3 mass%Si powder

core(b).
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Fig.2. Influence of Si content on core density and

relative density.
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Fig.4. BH curves in different Si content of powder core.
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Fig.3. Influence of compaction pressure on core density and relative core density.
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Fig.5. Influences of Si content and relative core density on
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Fig.6. Influences of Si content and relative core density on magnetic flux density.
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Fig.7. Influences of Si content on core loss properties at 10 kHz and 30 kHz.
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Fig.9. Influences of Si content on hysteresis loss (Ph) and eddy current loss (Pe) in different frequencies.
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