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Design and electromagnetic wave absorbing
properties of foam sandwich structure
without reflective layer
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Abstract: For the purpose of electromagnetic requirement without reflective layer, the absorbing
properties of sandwich structures were calculated. According to the calculated results, different kinds
of absorbing foams were prepared and the electromagnetic properties of foams were characterized. The
radar cross section (RCS) of wave absorbing foam sandwich structures was also investigated. The
calculated results show that sandwich structure has the optimized broadband absorbing property,
when dielectric constant is 2. 3-2. 7 and dielectric loss is 0. 24-0. 26. There is obvious change law for
the dielectric constant of foam with carbon black absorber. The electromagnetic property of PMI foam
is close to that of the optimized absorbing foam through calculation. The sandwich structure of wave
absorbing PMI foam with 8% (mass fraction) carbon black absorber has the optimized broadband
stealth performance, which is corresponding to the calculated result. The sandwich structure can
achieve electromagnetic wave stealth through wave transmitting in low frequency band and wave
absorbing in high frequency band.
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Sample numbers and electromagnetic

Table 1

parameters of wave absorbing foam

Sample ¢ tand
1% 1.07-1. 10 0. 003-0. 004
2% 1.50-1. 60 0. 25-0. 30
3% 2.30-2.70 0. 24-0. 26
4% 2.90-3. 50 0. 31-0. 34
5% 3.20-4. 20 0.51-0. 60
6% 2.30-2. 40 0.05-0.12
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Fig. 1 Calculated reflection coefficiency of different foam

sandwich structure with no reflective layer
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Table 2 Conditions of different types of

wave absorbing foams

Type of Mass Density/
Sample Absorber

foams fraction/ % (kgem ?)

PU foam PU-6 6 Carbon black 200

EP foam EP-0.6 0.6 Short carbon fiber 180-200
EP-1.0 1.0
EP-1. 6 1.6

PMI foam  PMI-6 6 Carbon black 270-280
PMI-8 8
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Fig. 2 Microstructures of wave absorbing foam (a)PU-6;(b)EP-1. 0; (c)PMI-6
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Fig. 3 Electromagnetic parameters of different wave absorbing foams (5. 85-8.2 GHz) (a)e’;(b)tand
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Fig. 4 Electromagnetic parameters of different wave absorbing foams (2. 65-8. 2 GHz) (a)e'; (b)tand
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