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Abdtract: There is growing interest in power inductors in which metal soft magnetic powder and epoxy resin are
combined. In this field, the process technology for increasing the packing density of magnetic particles in an injection
molding process is very important. However, little research has been reported in this regard. In order to improve the
packing density, we investigated and compared the sedimentation heights of pastes for three types of soft magnetic aloy
powders as a function of the mixing ratios and the type of resin used. Experimental results showed that the packing
density was the highest (71.74%) when the mixing ratio was 80 : 16 : 4 (Sendust : Fe-Si : CIP) according to the particle
Size using an SE-4125 resin. In addition, the packing density was found to be inversely related to the layer separation
distance. As a result, it was confirmed that the dispersion of solid particles in the paste was important for curing;
however, the duration of the curing process can greatly affect the packing density of the final composite.
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Table 1. Mixing ratios of magnetic powders.

Sample No. Sendust [vol%] Fe-Si [vol%] CIP [vol%]
No.7-1 15 15
_— 70
No.7-2 25 5
No.8-1 10 10
e 80
No.8-2 16 4

| Magnetic powder || Epoxy | | Gelation time
AB-Epoxy resin A.B-Epoxy resin, Hardener
‘ Paste mixer 1min, 175°C
| Mixing |
Paste mixer 5min
| Viscosity | | De-airing | | Sedimentation

25 30min 25%C, 10cm

i

Injection molding

Teflon mold

175%C 1hr

Evaluation

i

SEM. image analyzer

Fig. 1. Experimental flow chart.
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Fig. 2. SEM images of magnetic powders (8) sendust, (b)
Fe-Si, and (c) CIP.
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Fig. 3. Viscosity of durries with solid loading.
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Fig. 4. Sedimentation height of durries (@) A-resin and (b) B-resin.
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Fig. 5. Viscosity of epoxy resins with temperature.
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Fig. 6. Gelation time of epoxy resin with milliequivalent ratio.

Table 2. Separation and area percent with paste composition.

Composition Separation [%] Area percent [%)]
No.7-1 53 61.23
No.7-2 9.8 62.82
A-resin
No.8-1 9.3 68.28
No.8-2 135 7174
No.7-1 4.8 55.32
No.7-2 8.7 58.75
B-resin
No.8-1 8.8 62.25
No.8-2 10.8 68.35
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Fig. 7. Cross section images of composites according to the
mixing ratio of magnetic powder using A-resin; (a) No.7-1, (b)
No.7-2, (c) No.8-1, and (d) No.8-2.
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