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Fig. 1. Schematic description for measurement of electrical resistance.
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Fig. 2. Shape of Ni-Zn ferrite spheres and its surface morphology
observed by SEM.
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Fig. 3. Scanning electron micrograph of Ag-plated NZFS: (a) 4 g/LL
AgNO;, (b) 6 g/L. AgNO3, (c) 10 g/ AgNO:,

£ & ¥ue] mAzz HslE BoETh NZFS 20 gof] o3l
AgNOs9 F57} 4¢/12) A% Fig. 3(aplret 2o & ¢
A& networks HATHA] £33 island TFE HUYE 6y
L AgNOs?| 52| 79 Fig. 3(byllMel 2o] o= A=
T 2 e E& & ATk 22 NZFS EH9) %
Fold B/ wWiiEel] e &) ol YAt & ¥
TEo] OJFoR|A] skt 10 gL AgNO3
FEE =38 A Fig 3(cpPlreh 2ol NZFSe] BE X
Hel gYs & =a9¢] IHE A& B 5 ok

3.2. 25 HiZlo|E 2ol T [XE
=2 o TAEE Wiste P 59 st 2o A4
Palol A7 AR S Rl BF AR A18HE %

= NZFS9] A7|Agre Ao l A2 E HP34401A HE]U]E
2 SR & 7 100 MQ oPde] v 2 A7
< YRR Fig 45 E58 '5—4 AgNO; F% Z719

o2 & T3 NZFse| A|XE WEle Rax x3d o
ol Fol w¢ HE 4gL AgNO;®| ASele PAEo]
networkS BA3HA] Xgt island TEE YERNY] Wil
100 MQ oPde] - & 7|143E Yehidltt. eyt v



~204 -

10’
10°F

o~

g N

g

S 10°F

8

o

2

& 107
10'3 1 S P L 1 i 1 i

4 5 6 7 8 9 10 11 12 13

AgNO(g/L)

Fig. 4. The variation of electrical resistance with increase of AgNO;
concentration.
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Fig, 5. Material constants of silicon rubber composites containing silver-plated ferrite particles: (a) non-plated NZFS, (b) 4 g/L. AgNOs, (¢) 6 g/L,

(d) 10 /L AgNO;.
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Fig. 6. Calculated reflection loss as a function of thickness: (a) non-
plated NZFS, (b) 5 g/L. AgNOs, (¢) 10 g/L AgNO;.
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Microwave Absorbing Properties of Silver-coated Ni-Zn Ferrite Spheres
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The present investigation provides an electromagnetic radiation absorptive composition which comprises silver-coated ferrite
microspheres dispersed in silicon rubber matrix for the aim of thin microwave absorber in GHz frequencies. Ni-Zn ferrite spheres with
50 pm size in average were prepared by spray-drying and sintering at 1130°C. Conductive silver layer was plated on ferrite spheres by
electroless plating. Conductive Ni-Zn ferrite sphere with uniform silver layer were obtained in the concentration of 10 g/L. AgNOj; per
20 g ferrite spheres. For this powder, electrical resistance is reduced as low as 10~10"° Q. The most sensitive material parameters
with silver plating is real and imaginary parts of complex permittivity. The conductive Ni-Zn ferrite spheres have large values of
dielectric constant. Due to this high dielectric constant of microspheres, matching thickness is reduced to as low as 2 mm at the
frequency of 7 GHz, which is much thinner than conventional ferrite absorbers.

Key words : Microwave Absorber, Ni-Zn Ferrite, Silver Coating, Electroless Plating, Dielectric Constant



