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Abstract

The application of new electromagnetic materials in the design technology of aircraft radome is in-
troduced. On the basis of frequency-selective effect, by means of three-dimensional metamaterial
design and the combination of non-metal microstructure and traditional metal microstructure, the
shielding and absorption of electromagnetic wave is realized at the same frequency band. The de-
sign of absorptive/transmissive integrated radome is expected to improve the stealth effect of it. The
statistical results show that the absorbing/transmissive integrated radome with wall structure of 11
mm composite metamaterial can absorb 72.34% - 96.47% of the L-band and achieve absorption of
78.45% - 94.49% at the Ku-band.
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Figure 1. Wall construction of (a) monolithic, (b) A-sandwich, (c) C-sandwich and (d) multilayer radome
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Figure 2. Multi-layer wall structure of radomes
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Figure 3. Selective transmission component of radomes: (a) Cross-section of A sandwich, (b) Topology of metallic unit structure
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Figure 4. Selective absorption component of radomes: (a) Topology of metallic unit structure integrated with non-metallic mi-
crostructure, (b) Unit cell of metamaterial
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Figure 5. lllustration of a radome panel with selective transmission and absorption integrated functions
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Figure 6. S21 curves of the selective transmission component: (a) TE mode, (b) TM mode
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Figure 7. S21 curves of the wave absorption component of radome: (a) TE mode, (b) TM mode
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Figure 8. S21 curves of a radome panel with selective transmission and absorption integrated functions: (a) Transmission in
TE mode, (b) Transmission in TM mode, (c) Reflection in TE mode, (d) Reflection in TM mode, (€) Absorption in TE mode,
(f) Absorption in TM mode
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Table 1. Average values of the transmission and absorption rates of an absorptive/transmissive integrated radome panel
1l MBR—ARUREEFLIRNERE., RESITFI9E

NI ) TE 3% (%) T™ 3% (%) TE W& (%) T™ B (%)
0 88.5% 88.5% 94.5% 94.5%
10 88.3% 88.8% 94.4% 94.6%
20 87.6% 89.6% 94.4% 94.6%
30 86.4% 91.0% 94.3% 94.5%
40 84.2% 92.7% 93.5% 93.2%
50 80.1% 94.8% 91.1% 88.3%
60 72.3% 96.5% 83.6% 78.5%
4. #5ig

KSR T R PR BAR OB — R LE R 2 5 i, Sl it TIEBEN 7 mm Ak
FHPHFELEA 4 mm IR, BT ELE D 11 mm JEER RSB AR e U IR 1
ft. MR, 76 0°~60° NI MLV, LB TM X T &k % 72.3%~88.5%, TE X Ti&
B2y 88.5%~96.5%. HUt[FR, Ku B TE B FRILETE 83.6%~94.5% [F], TM X TR ILHRLE
78.5%~94.5%2 [f] .
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