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Matching Condition Design of Composite Microwave Absorbers with Various
Mixing Ratio of Three Kinds of Ferrite

FEE, gEsr, dadl’, ABd"
(Young-Jun Ryu®*, Cheol-Han Kim*, Hong-Bae Jun®, Geon Sa-Gong**)

Abstract

Ferrite/rubber composite specimens have prepared by molding and curing the mixture of matrix silicon
rubber and three kinds of filler particle Mn-Zn ferrite/Ni-Zn ferrite/Ni,Y ferroxplanna which are synthe-
sized by the coprecipitation method. The mixing ratio of three kinds of ferrite filler particle was changed
to adjust the material constant of composite microwave absorbers,

Material constants of composite specimens were calculated from measured variables(s-parameter) over
the frequency range from 1 to 126+ by means of a Network Analyzer(HP8722D) with a co-axial type air
line, It was able to predict the matching condition(frequency and thickness) of some kinds of composite

" specimens from the impedance matching map,

On S-9 and S-10' composite specimens, the band width’ was more broaden and the reflection loss. was
larger in comparison with only one fernte/rubber composite specnmens We were able to make composite
microwave absorbers that the reflection loss was more than 20{dB] in the frequency range from 2 to 4cs
[S-band] and from 4 to 8as[C-band) by changing the mixing ratic of three kinds of ferrite filler parti-
cle.
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Table 1. Chemical composition ratio of ferrite powder(md. %) .

FeOl, | FeCI, | MnCl, | Nicl, | BaCh | - . 1 - .. . 1. .
- T ZnCl Precipitator | Coprecipitates
- 4H,0| - 6H,0 | -4H,0 | -6H,0 | - 2H,0] “PUR | Trecpiater | Loprec
70~80T,
Mn-Zn ferrite | 70.41 | - 1752 | - - | 1207 | NaoH
pH11
70~80T,
Ni-Zn ferrite | - | 74.30 - | 1633 | - | 937 NaOH
pH1l
Ni.Y NaOH, H,0,, | 50~60T,
- | 71.09 - 13 | 16| -
ferroxplana Na,CO, pHS
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Table 2. Classification of specimens with
various mixing ratio (wt.%)

Specimen | Mn-Zn Ni-Zn Ni,Y
No. ferrite ferrite | ferroxplana
S-1 100 - -
S-2 - 100 -
S-3 - - 100
S-4 60 20 20
S-5 20 60 20
S-6 20 20 60
S-7 40 40 20
S-8 40 20 40
S-9 20 40 40
S-10 33.3 33.3 33.3
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Fig. 1. Complex permeability loci of specimens on the impedance matching map
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Fig. 2. Reflection loss of specimens
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Table 3. Matching condition of Specimens .
_ 1 - ' L {2
Spec f, d -+ B ~4f | Rlpax f. d ‘B 4f | RLg,,
| o) | [om) [ou] [os] | [dB) ] [os] | [mn) [os) (] | [a8)
S-1 423 | 8.2 2,05~2,60 | 0.55 34 6.23 5.0 6.00~6.565 | 0.55 31
S-2 1210 6.8 1.80~2.55 | 0.75 49 11,17 | 3.2 | 10.60~11.45] 0.85 29
S-3 |11.64] 2.0 | 11.55~11.45( 0.20 29 11.64 | 2.0 | 11.55~11.45] 0.20 29
S-4 | 256 | 8.0 2.25~2.85 | 0.60 45 6.20 | 4.8 5.85~6.50 | 0.65 37
S-5 1220 ) 7.6 1.95~2.55 | 0.60 34 879 | 34 8.10~9.20 | 1.10 51
S-6 - - - - - - - - - -
S-7 1248 ] 1.7 2.15~2.75 | 0.60 34 7.00 4.1 6.50~7.30 | 0.80 35
S-8 | 438 | 6.6 4.00~4.76 | 0.75 43 5.01 5.1 4.65~5.65 | 1.00 39
S-9 | 4.03 | 5.7 3.60~4.40 | 0.80 42 6.17 | 4.3 5.70~6.65 | 0.95 36
S-10 | 3.55 | 6.3 3.25~4.00 | 0.75 37 6.05 4.5 5.65~6.60 | 0.95 38
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