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ABSTRACT

In this work, Microwave absorbing coatings were prepared in the X-band region, in
a form of three layers of ferrite powder (MnFe,0,), iron powder and manganese oxide
powder (MnO,) with (1)mm thickness for each layer. A study of layer exchange effect on
absorption, when exposed to direct radiation was conducted. In this case, a standing wave
ratio SWR system was used in which it was found that when the three layer coating
(3mm thickness) were exposed to direct microwave radiation, a greater absorption values
were obtained (86%). Hence, an exchange of coating layers does have a good impact on
absorption values at specific frequencies.
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MnO, 1.5 1.5 1.5 1.00 0.0465
(MnO,)
(2) 3)
)
(3)
(2)
4—
1) -




168

................ RAM
M I F

M1 M1 1 1l F1 Fl

2 F2 M2 F2 M2 2

F3 13 F3 M3 I3 M3
A

)
(8GHz)
SWR (Vinax=20) SWR
SWR (Viin=1) SWR
VSWR 2
«( )
(Vminzl)
(8)GHz ( )
SWR
SWR (Vinax)
(8.0,.....12.4)GHz .SWR
(0.2)GHz
(2)
VSWR

VSWR (6,5,4) (A%)

(17-12)




(A %)

(A %)

98 -
94
90 -
86 -
82 -
78 -
74 -

70

169

——F1,12,M3 —=&—F1,M2,I3

78 82 8.6

98 A
94 A
90 -
86 -
82 A
78 -
74 A

70

9 94 98 102106 11 11.411.812.2126
f (GH2)

(Gmm)  (FI,M2,13) (F1,12,M3)

——|1,M2,F3 ——11,F2,M3

78 82 86 9

9.4 9.8 10.210.6 11 11.411.812.2 12.6
f (GH2)

(3mm) (11,F2,M3) (I1,M2,F3)



170

)

98 - ——M1,F2,13 ——ML1,12,F3
94 -
90 -
S 86
<
82 -
78 -
74 -
nt+————r 1+
78 82 86 9 94 98 102 106 11 11.4 11.8 12.2 126
f(GHz)
6
(3mm) (M1,12,F3) (M1,F2,I3)
4)
F1 (F1,12,M3)
M3 12
(8.6-11.2)GHz (96%) (88%)
(F1,M2,13)
.(8-10.2)GHz (92%) (84%)
(86%) (8.2-10.6)GHz (I1,F2,M3)
(96%)
(I1,M2,F3)
(6) .(8.4-11.6)GHz (96%) (86%)
(8.4-10.6)GHz (91%) (84%)

(M1)

3)



171

X)
(MnFe,0y)
(3)mm (MnO,)
(70%) A
(X)
2
(93%) (F1,12,M3) (5.4)
(11,F2,M3) (9.4-10.8)GHz
(91%) (8.6-10.2)GHz
(MnFe,0y) (2007 )
(5.4) (MnO,) 3
(87%) (F1,M2,12)
(11,M2,F3) (8.4-9.8)GHz (90%)
.(8.4-11.6)GHz (90%) (86%)
6) 4
M1) (8.6-10)GHz (86%)
(M1,F2,13) (M1,I12,F3)
)
.(2002 ) (Amin and james, 1981)

1985



172 RAM

.2002

.1986

.2007

1977

.1989

Amin, M.B., and James, J.R., 1981. Techniques For Utilization of Hexagonal Ferrites In
Radar Absorbing. Partl Broad Band Planer Coating. The Radio and Electronic
Engineer Vol.51, No.5, pp.209-218.

Connor, F.R., 1972. Wave Transmission. Edward Arnold, London, 31p.

Dixon, P., 2004. Damping Cavity Resonance Using Absorber Material. Microwave
Technology, pp.16-19.

Hatakeyama, K., and Inui, T., 1985. Electro-Magnetic Wave Absorbing Material. United
State Patent No. 4, 538, 151p.

Ishino, Ken, and W., Takashi, 1978. Coating for Preventing Reflection of
Electromagnetic Wave and Coating Material for Forming Said Coatings. United
State Patent No.4, 116, 906p.

Lance, A.L., 1964. Introduction to Microwave Theory and Measurements. Mc Graw —
Hill, USA, 34p.

Narumiya, Yoshikazu; Hashimoto, Yasuo; Yui, Hiroshi, and Kageyama, Y oshiteru, 1987.
Electromagnetic Shielding Material. United State Patent No.4, 690, 778p.

Pradyot, Patnaik, 2001. Handbook of Inorganic Chemicals. MC Graw-Hill, London,
pp.552-553.

Ruck, G.T; Barrick, D.E; Stuart, W.D., and Krichbaum, C.K., 1970. Radar Cross Section
Handbook. Pleunum Press, New York.

Satoshi Sugimoto, 1999. Compositional Dependence of the Electromagnetic Wave
Absorption Properties of BaFe;,,T1i,Mn,O9in the GHz Frequency Range.
Materials Transaction, JIM, Vol.40, No.9.

Seeger, J.A., 1986. Microwave Theory. Component's and Devices. Prentice —Hall, New
Jersey.

Vinoy, K.J., and Jha, R.M., 1996. Radar Absorbing Materials, from Theory to Design and
Characterization. Kluwer Academic Publishers, Boston, Dordrecht.



