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Two Fe-Based Flaky Alloy Powders
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In this paper, we studied electromagnetic wave noise absorbing properties for quasi-microwave band with Fe-based magnetic
composite sheet. The magnetic composite sheets were made of polymer and of soft magnetic FeSiCr flake powders and Fe80Ni flake
powders with the thickness of about 0.5~1.0 pm. In the composite sheets for clarifying the mixing effect of two kind of the magnetic
powders, the magnetic properties such as saturation magnetization and residual magnetization by use of VSM, and such as the
complex permeability by impedance analyzer, and then the electromagnetic wave absorption properties and the shift of the matching
frequency were investigated by Network Analyzer.
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Fig. 1. SEM images of flaked metal alloy powders. (a) FeSiCr (b)
Fe80Ni Permalloy.

Table I. Magnetic characteristics of each flaked powders from VSM
data.

Material Coercive Saturation mag. Residual mag.
(Oe) (emu/g) (emu/g)

FeSiCr 0 178.39 2.52

Fe80Ni 0 94.84 1.24

200 +

150 +

100 +
50 —’
! ' ' ' + + 4 N

+ + + t t t
4000 3000 2000 1000f| 1000 2000 3000 4000
S04

T 100 1

Magnetization (emu/g)

150 1
200 +

Coercivity (Oe)
(b)

Fig. 2. Magnetic hysteresis curve of the flaked soft magnetic metal powders. (a) FeSiCr (b) Fe80Ni.
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Fig. 3. (Color online) SEM images of electromagnetic wave sheets according to the change of content of FeSiCr and Fe8ONi powders. (a) plane of
sheet with FeSiCr 100% (b) cross-section of sheet with FeSiCr 100% (c) plane of sheet with FeSiCr 85% and Fe80Ni 15% (d) cross-section of

sheet with FeSiCr 85% and Fe80Ni 15%.
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Table II. Magnetic characteristics of according to the contents of
Fe80Ni powder in FeSiCr powder from VSM data.

Material Coercive  Saturation mag.  Residual mag.
(Oe) (emu/g) (emu/g)
Fe80Ni 0% 0 167.9 1.94
Fe80Ni 5% 0 164.0 1.86
Fe80Ni 10% 0 159.5 1.75
Fe80Ni 15% 0 154.0 1.22
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Fig. 4. Complex permeability characteristics according to the contents
of FeSiCr and Fe80Ni powders. (a) real part of complex permeability
(¢) (b) imaginary part of complex permeability (4" (c) loss factor
tand. Fe80Ni Contents: (1) 0%, (2) 5%, (3) 10%, (4) 15%.
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Table III. Real part of complex permeability (u) according to the
contents of Fe80Ni in FeSiCr powders.

Freq. (MHz) 0% 5% 10% 15%
10 20.38 21.13 26.00 29.00
100 16.42 16.41 20.00 22.58
300 14.36 12.35 15.10 16.54
500 14.18 11.45 13.80 15.06
800 13.57 10.38 12.25 13.35
1000 13.83 10.26 12.13 13.02
1300 13.89 9.95 11.70 12.42
1600 13.77 9.55 11.20 11.93
1800 14.00 9.37 11.11 11.74
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Fig. 5. Reflection parameter S;; of composite sheet according to the
contents of Fe80Ni in FeSiCr powders.
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