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Abstract

The CST Microwave Studio electromagnetic simulation software was used to simulate and design
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the reflectivity of interference type absorbing materials, lossy absorbing materials and interfe-
rence/lossy double-layer absorbing materials. The simulation results show the maximum absorp-
tion frequency point of the interference type wave absorbing material, that is, the interference
frequency moves to the low frequency with the increase of the material thickness, and the maxi-
mum absorption rate is determined by the material thickness; the maximum absorption frequen-
cy point of lossy absorbing material moves to low frequency with the increase of material thick-
ness, and the maximum absorption rate is determined by the electromagnetic parameters of the
material. The interference/lossy double-layer absorbing material can effectively combine the ad-
vantages of the two absorbing materials to broaden the absorption frequency band and increase
the optimal reflectivity. The interference/loss type double-layer rubber-based flat plate absorbing
material was prepared and tested. The results showed that it not only effectively broadened the
absorption bandwidth (-10 dB) of the flat plate material, the effective bandwidth was 9 GHz, but
also achieved strong absorption near the interference frequency of peak (-47.8 dB), which is a
“broadband, high-efficiency” design method for absorbing materials.
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Figure 1. Design principles of single-layer interference-type materials
E 1. BEFSEMERITREREE

2.2. FEEG I RE
Wl 2 Fras, PAETYI R R e R NI M R, HLRE R IR PUE I AR FE S TR
TR T LA AR B AR TR S RE R M R HcE, AT B2 G e AR« AR E G 2Ee
MR IHTTA Zo B0 E B S RIBHPTN Z B ERA R, HB RER 2
R=(Z2-2,)/(2+Z,) (1)
ﬁ¢,z:wmﬂ“%ﬁﬁﬁmﬁ,aﬁmém%mﬁ@mjmo%ﬁﬁﬁﬁﬁﬁ,mﬁm%%mﬁm
XN HER oy RNARTE u =4/ +ju", & =&'+je" o« H, S5 w0 f e RAE TAHEHEREA R, W
WAL REFN L2, T REHS 1" F " RAE T MRHIMAL SRFE . BRAEA 5 AT BRI 1) 2 IR RE 0 FH FE R FE AR I
Yltanse = &/’ FHARFEA IEV) tanom = "/ RKow, HADBRK, FEIREE 18R, RN, HAXQ)RE
SRS, BB ARBR=0, THL:
,U' _ g', #n _ g" (2)
AR, [F— A AR w, A e, FE LA A LA F(2), RIHZA AR S8 2000, an, AN
J& FIRBHBTUCEC A, BV EMRE A — o e A NS S RO s, TiEdE Ao = AR S B RUNE[6]

NGB

E-HER

NREERHE s

NTRIEE RS

Figure 2. Design principles of single-layer absorbing materials
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Figure 3. Array unit model structure
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Table 1. Electromagnetic parameters of silicone rubber

1 OERREHMESEIIR

i 3%
%iz\f}; 2 GHz 4 GHz 6 GHz 8 GHz 10 GHz 12 GHz 14 GHz 16 GHz 18 GHz
&' 2.646 '2.548 2.614 2.564 2.607 2.590 2.597 2.587 2.562
g" 0.155 0.096 0.121 0.138 0.130 0.132 0.140 0.155 0.122
vy 1.13 1.112 1.116 1.139 1.095 1.089 1.071 1.065 1.030
p" 0.221 0.103 0.030 0.045 0.046 0.037 0.039 0.044 0.062
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Figure 4. Absorbing performance of interference absorbing materials
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Table 2. Electromagnetic parameters of silicone rubber/89% carbonyl iron powder
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u 3.841 2.841 2.350 2.182 1.889 1.762 1.334 1.384 1.100
p" 2.137 1.997 1.659 1.436 1.364 1.296 1.256 1.103 1.111
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Figure 5. Absorbing performance of lossy absorbing materials
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Figure 6. Absorbing performance of Interference/Loss Type Double-layer materials. (a) Absorbing performance when H1
(surface layer) is 2.2 mm; (b) Absorbing performance when H1 (surface layer) is 2.4 mm; (c) Absorbing performance when
H1 (surface layer) is 2.6 mm; (d) Absorbing performance when H1 (surface layer) is 2.8 mm
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Figure 7. Measured performance of interference type/lossy type double-layer medium microwave absorption
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