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Performance of nickel ferrite replaced by different ions and
optimization design of absorbing coating
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(No. 603 Faculty, Xi’an Research Institute of High Technology, Xi’an 710025, China)

Abstract: The binary nickel composite ferrites NigsAgsFe;O4 (A=Zn, Co, Mn, Cu) were prepared under the same
condition via sol-gel method. The powder structure and electromagnetic properties were characterized by X-ray
diffractometry (XRD), scanning electron microscopy (SEM), vibrating sample magnetometer (VSM) and vector network
analyzer, and its absorbing coating was optimized. The results show that the replacement of four kinds of ions can form
pure nickel ferrite powders with super paramagnetic at room temperature. After the ions replacement, the real part &' of
complex permittivity of the ferrite samples increases, and the imaginary part ¢” of complex permittivity of the ferrite
samples decreases in 2—6 GHz and 13—18 GHz while increases in 6—13 GHz. The real part ' of complex permeability of
the samples replaced by Zn*', Mn*" or Cu®" has little change compare with that of NiFe,Oy, while x' of the sample
replaced by Co®'is greater than those of other samples whether being replaced or not; the imaginary part 4" of the
samples replaced by Zn>*, Co®" or Mn®* becomes larger in 2—11 GHz, and that of NigsZngsFe,Oy is the largest one, that
of the sample replaced by Cu®" has little change compared with that of the sample before replacement. It is found by the
design of coating optimization that the composite ferrite replaced by Co®" has no match point, and the composite ferrite
replaced by Zn*" has the best match point. The minimum microwave reflection loss is —36.26 dB under the match
thickness of 5.63 mm, and the bandwidth less than —10 dB can reach 4.7 GHz.
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Fig. 1
different ions: (a) Cu®*; (b) Mn*"; (c) Co*"; (d) Zn*"

XRD patterns of composite ferrites replaced by
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Fig. 2 SEM images of composite ferrite replaced by different ions: (a) NigsZngsFe;Oy; (b) NigsCogsFey04; (¢) NigsMngsFe,Oy;

(d) NigsCug sFe;04
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by different ions
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Fig. 7 Impedance matching solution maps and microwave absorption diagrams for different ions composite ferrite coatings:
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