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Microwave Absorbing Characteristics of
Silicon carbide —ferrite surface Films
Produced by Plasma —spraying(I)
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ABSTRACT

Plasma-spraying was conducted to produced the microwave absorbing surface films on the alumu-
numn-alloy used for the fuselage to protect the aircraft against the RADAR detction, The surface
films were produced by plasma-spraying the mechanically mixed composite powders of the silicon
carbide and Ni-Zn ferrite.

This M /W absorbers were designed experimentally and fabricated trially, as a result of which
the relative frequency bandwidth of 7.6 to 8.4% were obtained under the tolerance limits of the re-
flection coefficients lower than —6dB(absorption ratio 75%), and the maximum absorption thick-
ness becomes 0.5 to 0.55mm, which is much thinner than that of the conventional ones,
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Table 1. The Physical characteristics of matrials for

M /W absorbers.
properties | permitivity conductivity density | melting mean
( permeability) (U/m) point partikle
material 105 Hz 25C () |size(um)
carbon black 5.68 7x104 1.15
silicon carbide 10.2 1x103 3.217 2300 34
ferrite (1000} 100 5.0 21
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Table 2. Variation of relative permitivity by weight

ratio{ferrite /silicon carbide)of sintered body
{specimen)

(measurment frequency:9.4GHz)

weight ratio| 0.4 0.5 0.6 0.7 0.8
permitivity

e 94 | 103 | 11.1 | 11.9 | 12.7

e 0.4 0.5 0.5 0.6 | 0.6
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Table 3. Composite ratio of silicon carbide —ferrite for

plazma —spraying and coating thickness

design thickness
(mm) | 025 | 0.35 | 0.45 | 0.55 | 0.65 | 0.75
copmposite(S:F)
NA(1 : 0.44) 0.23 1032041053059 | /
NC(1 : 0.64) 0.22 034 | 040 [ 052 | 058 | /
NE(1 : 0.84) 0.22 | 0.33 ] 042 | 0.55 | 0.60 | /
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Table 4. Plasma-Spraying Parameters of carbor-

undum-—Ni-ZnFe:0s ferrite.

arc current (A) 500
arc voltage (V) 64~70
plasma gas
argon(primary gas)
pressure (psi) 75
flow rate (kg /hr) 80
hydrogen(secondary gas)
pressure (psi) 50
flow rate (kg /hr) 15
powder carrier gas({Ar)
pressure (psi) : 75
flow rate (kg /hr) 37
powder feed rate(kg /h) 70
air pressure(psi) 50
spray distance (mm) 80~100
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composite ratio thickness| mm] .
r
(S:F) (center frequency :GHz) | ¢ r(observed) Lt
theoratical observed
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