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Microwave Absorption Properties of Sr;Co,Z Hexaferrites-graphite-epoxy Composites
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Z-type Sr-hexaferrites (Sr;Co,Fey, Og1, x =—1.0, 0.5, 0.0, 0.5, 1.0) were prepared by solid-state reaction processes. XRD analysis
revealed that almost single Z-type hexaferrite phase could be obtained at the Fe-deficient composition of x =—1.0. In SEM analysis, it
is found that the grain size gradually decreases with increase of x. For the single phase Sr;Co,Fey,., 041 (x =—1.0) powder samples, the
Sr;Co,Z powder-epoxy-graphite composites were prepared with varying graphite amount (0.00, 1.25, 2.50, 3.75, 5.00 wt%). The
height of real and imaginary part of permittivity spectra gradually increases with increasing the graphite amount, whereas the
permeability spectra does not show significant variation with the graphite amount. The peak of imaginary part of permeability at ~3
GHz corresponds to the ferromagnetic resonance of the Z-type hexaferrites. The reflection loss (RL) which reflects the electromagnetic
wave absorption performances was calculated as functions of frequency and thickness. The minimum RL values are in range of
—53 dB~-38 dB and the frequency of minimum RL decreased from 3.18 GHz to 2.49 GHz with the increase of graphite addition.
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Fig. 1. (Color online) XRD patterns of Sr;CorFey 04 (x=-1.0,
-0.5, 0, 0.5, 1.0) hexaferrites.
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Fig. 2. (a)~(e) SEM images of Sr;Co,Fen:,041 (x =-1.0, —0.5, 0, 0.5, 1.0) hexaferrites.
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Fig. 3. (Color online) (a, b) complex permittivity (&, ") and (c, d) complex permeability (¢, 1) spectra of the Sr;Co,-Z hexaferrite powder-

epoxy-graphite (0.00, 1.25, 2.50, 3.75, 5.00 wt%) composite samples.
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Table I. Graphite addition amount (x), real part of permittivity at
1 GHz (&), imaginary part of permittivity at 1 GHz (&"), real part of
permeability at 1 GHz (), maximum imaginary part of permeability
(4" nay), and the frequency of maximum imaginary part of permeability
(furmax) Of the hexaferrite powder-graphite-epoxy composites.

x g’ g 7 " Surmax
W%) (@IGHz) (@IGHz) (@IGHz) *™ (GHz)
0.00 7.82 0.255 2.90 192 3.17
125 8.79 0.292 2.85 186  3.19
250 11.2 0.489 272 173 328
3.75 134 0.738 281 183 324
5.00 14.6 1.05 272 174 325
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Fig. 4. (Color online) (a)~(e) Reflection loss (RL) spectra of the Sr;Co,-Z hexaferrite powder-epoxy-graphite (0.00, 1.25, 2.50, 3.75, 5.00 wt%) at

each thicknesses.
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Fig. 5. (Color online) (a)~(e) RL maps of Sr;Co,-Z hexaferrite powder-epoxy-graphite (0.00, 1.25, 2.50, 3.75, 5.00 wt%) composites.
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Table II. Graphite addition amount (x), first minimum RL (RLn1)
and second minimum RL (RL,;.») values, and the respective
thicknesses (drz1, dri2) and frequencies (fzz1, frr2) at the first and
second RL minimum points.

X RLint Jrel drei RLiin2 Jriz dria
(Wt%) (dB) (GHz) (mm) (dB) (GHz) (mm)
0.00 —41.0 3.18 4.6 -33.4 11.1 2.9
1.25 -38.3 3.10 4.6 -30.2 11.1 2.7
2.50 -53.4 2.87 4.5 -26.7 114 24
3.75 —43.1 2.64 4.4 -254 11.8 2.1
5.00 -38.1 2.49 4.6 -32.1 12.5 2.0
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