RAMTER

Bt @ > O Fe-Si # OB JE 23

B Technical Data

[E#3 /0 Fe-Si ¥ DOBIF

AP, EE L

Development of Fe-Si Powder for Compressed Cores

Kosuke YOSHIMOTO and Hiroyuki TAKABAYASHI

Synopsis

Compressed cores have been used for choke coils, reactors of switching regulators and DC-DC converters for power supplies.

Advances in semiconductor technology have led to higher switching frequencies, requiring lower core loss. In this study,
compressed cores were made with gas atomized Fe-Si fine powders, and the effects of Si content on magnetic properties and
microstructure in cores were investigated. The following results were obtained.

(1) Eddy current loss decreases with gas atomized powder, and hysteresis loss is dominant.
(2) Core loss at different Si contents from 3 mass% to 6.5 mass% showed the lowest value at 5.5 mass%Si. The reason for the
large hysteresis loss of Fe-6.5 mass%Si is that magnetic annealing decreased strain during compression molding less than for

other powders.
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Table 1. Chemical composition and mass median diameter of sample powders.

Material Chemical composition (mass%) Mass median diameter
Fe C Si 0] dso (MM)
Fe-3Si Bal. 0.004 3.04 0.042 25.3
Fe-4.5Si Bal. 0.004 4.52 0.044 24.7
Fe-5Si Bal. 0.004 4.97 0.039 24.7
Fe-5.5Si Bal. 0.003 5.41 0.019 27.7
Fe-6Si Bal. 0.004 5.94 0.019 28.3
Fe-6.5Si Bal. 0.004 6.50 0.047 24.8
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Fig. 1. XRD patterns of annealed powders at 1023 K for
10.8 ks.
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Fig. 2. Effect of Si content on core density and relative
core density.
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Fig. 3. Initial magnetization curves of powder cores .
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Fig. 4. Effect of Si content on core loss at 30 kHz, 0.1 T.
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Fig. 5. Effect of Si content on core loss at 100 kHz, 0.1 T.
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Fig. 6. Effect of Si content on core loss at 30 kHz, 0.1 T.
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Fig. 7. IPF maps (a), (b) and (c); and KAM map (d), (e) and (f) of Fe-5Si.
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Fig. 8. IPF maps (a), (b) and (c); and KAM map (d), (e) and (f) of Fe-6.5Si.
(a), (d): annealed powder; (b), (e): compressed core (as compressed); (c), (f): compressed core after 1023 K
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Fig. 9. Effect of core heat treatment temperature on
crystal grain size and KAM.
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Fig. 10. Effect of Si content on (a) hysteresis loss and (b)
KAM.
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