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Preparation of a conformal impedance membrane and its influence on mechanical and stealth performance
of composites
ZHAO Yong"?, LI Haoyang"?, SHAO Xiaoqing"’, ZHOU Han"?, WANG Jigang"’
(1. Aviation Key Lab of Science and Technology on High Performance Electromagnetic Windows, AVIC Research Institute for Special Structures of

Aeronautical Composites, Jinan 250023, China; 2. Innovation Center for Electromagnetic Functional Structures, Jinan 250023, China)

Abstract : An integrated impedance membrane suitable for use in resin matrix composites was fabricated using printed circuit
board etching and screen printing. The effects of placement position on the mechanical property and stealth performance for radar of
the integrated structure were investigated. The sheet resistance of the membrane continuously decreases from 2 500 /] to 0 /]
along the designed direction, with a deviation from the theoretical of less than 10%. Placement position significantly influences
mechanical performance: when positioned in the mid-layer, interlaminar shear strength decreases by 26.3% while flexural strength
increases by 14.9%. When positioned in the sub-surface layer, tensile, compressive and flexural strengths decrease by 8.15%, 8.41%
and 8.64% respectively, with the tensile stress-strain curves exhibiting two failure characteristics, confirming that the impedance
membrane area has a weak connection. The dominant failure mode is cohesive failure within the carbon paste layer, with a combined
morphology of smooth facets and dispersed particles on the fracture surfaces, attributed to the debonding of flake graphite with parti-
cle size of 1-20 pwm and spherical activated carbon with particle size of 30—120 nm from epoxy matrix. Placement position shows
no significant effect on stealth performance. Within the —90° to —30° angular domain, the average reductions of radar cross section
exceed 9.0 , 22.0 and 13.0 dBsm for P, L and X bands, demonstrating excellent traveling wave suppression capability across a wide
frequency range under large angle incidence conditions.

Keywords :conformal impedance membrane ; multifunctional structure ; mechanical properties ; cohesive failure ; RCS reduc-
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Tab.1 Elastic modulus of carbon paste layer and impedance

membrane

Specimen type Specimen No. Modulus/GPa

1 3.00

2! 4.02

Carh | 3* 3.41

el
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Mean 3.94

Variance 0.85

1 3.92

2f 4.12

3" 3.99
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Tensile ’

¢ ) 5* 4.10

Mean 4.04

Variance 0.08
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