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Abstract  To study loss mechanisms of magnetic loss radar absorbing coatings (RACs) , two kinds of carbonyl
iron powders and a kind of ferrite were used. The permeability and permittivity were tested by coaxial method, the
attenuation constant, phase constant, wavelength, and attenuation loss of microwave with frequencies at 1~18 GHz
in RACs were investigated. And the input impedance of RACs on microwave were calculated. The results show that
the attenuation loss of microwave at 18 GHz by type S absorbing coating with thickness of 2 mm is —24. 9 dB, which
shows the electromagnetic energy is reduced to only 0. 3% of the original energy. These frequencies of maximum of
real input impedance Re (Z,) of RACs stay the same with frequencies of maximum of reflection loss of radar

absorbing materials separately. The impedance matching of real input impedance Re (Z,,) of RACs with intrinsic

impedance of free space is not the only factor of reflection loss of radar absorbing coatings.

Key words Magnetic loss, Attenuation constant, Impedance matching, Phase constant, Radar absorbing coating
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Tab.1 Lossy materials and mass percent in the three kinds
of radar absorbing materials

Sample Lossy materials Mass percent/%
X-1 X carbonyl iron 45
X-2 X carbonyl iron 50
X-3 X carbonyl iron 55
X-4 X carbonyl iron 60
S S carbonyl iron 50
K K ferrite 50
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Fig. 1 Electromagnetic parameters of the microwave absorbing coatings
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Fig. 3  Attenuation constant and energy loss of the microwave in microwave absorbing coatings
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Fig. 4 Phase constant and wavelength of microwave in microwave absorbing coatings
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Fig. 5 The real part of input impedance of microwave absorbing coatings
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Fig. 6 Reflection loss of three kinds of microwave absorbing coatings
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Sample JIGHz d/mm Re(Z, )/Q) R/dB
X-1 15.28 1.5 377.8 -9.9
X-1 8.14 2.5 386.3 -8.2
X-1 11.37 2.5 384.2 -9.4
X-1 6.44 3 377.3 -7.6
X-1 9.42 3 370.3 -85
X-1 10.52 2 383.5 -9.2
X-1 14.94 2 369.7 -9.9
X-2 8.82 2 375.4 -13.7
X-2 11.46 2 377.7 -17.4
X-3 7.97 2 376.7 -19.1
X-3 9.33 2 375.3 -21.9
X-4 6.86 2 364.3 -29.1
S 4.83 2 321.5 -21.6
K 16.64 2 380.8 -15.6
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