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Impact of co-curing electric heating membrane materials on performance of sandwich structures
ZHANG Xue,PENG Jian, WANG Tielin, HAN Linxuan, CHEN Guiyong, FANG Xiong, HE Jian
[Chengdu Aircraft Industrial (Group) Co.,Ltd.,Chengdu 610073, China]

Abstract : Electrical heating anti/de-icing is the mainstream anti-icing and de-icing technology at that time. However, the
traditional electrical heating de-icing method use conventional resistance elements such as heating wires and heating sheets. After
embedding them into the composite structure, the mechanical properties of the sandwich structure were deteriorated. At the same
time, the parts prone to icing are often the key parts of electromagnetic wave scattering. The existence of traditional heating elements
such as heating wires and metal sheets lead to the deterioration of their scattering characteristics. By selecting conductive fabric
prepreg as the resistance element and co-curing it with the composite, relevant mechanical property tests were carried out for verifi-
cation. The results show that the interlaminar shear strength and flexural strength of the composite laminate SK/YJL2" with conduc-
tive fabric prepreg added are 85.7 MPa and 454.7 MPa respectively, and those properties of SK/YJL1" are 79.5 MPa and 519.2 MPa
respectively. The mechanical properties of the laminate with conductive fabric added decrease to a certain extent, but still meet the
usage requirements. The verification of the influence of the co-cured conductive fabric layer on the wave-absorbing performance of
the sandwich structure was carried out. The results show that when the resistance value of the conductive prepreg is in the range of
2 400-3 600 ()/sq, the vertical reflectivity of the co-cured sandwich test piece prepared by the conductive fabric prepreg and the
wave-absorbing honeycomb in the X-band is less than —10 dB.By adjusting the sheet resistance of the conductive fabric prepreg, the
impedance matching design of the electric heating membrane and the wave-absorbing honeycomb structure was carried out, so that
the wave-absorbing performance met the stealth requirements. The structure composed of conductive fabric prepreg, wave-
transmitting prepreg and wave-absorbing honeycomb could meet both the anti-icing and stealth requirements.

Keywords : anti-icing/deicing ; electrothermal components ; conductive fabrics ; impedance matching ; reflectivity
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Fig. 1 Flow chart for process preparation of test picces
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Tab.1 Reflectivity data of different honeycomb cores in S-Ku band

Average reflectivity/dB
Waveband Freggncy/ HC-3 HC-5 HC-J

“ "HH VvV HH VvV HH VWV
S 24 —443 -479 —3.62 403 -1.61 —0.76
C 48 —7.70 -838 —10.07 1098 —7.61 -3.63
X 812 -830 —8.25 —15.93 —13.71 —10.06 —5.76
Ku 12~18  —8.08 —6.44 —11.19 -879 -7.70 -5.17
S-Ku 2~18  —738 —698 —9.44 -888 —6.62 —4.05
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Tab.3 Mean values and specific frequency data of HC-5 honeycomb core material system in S-Ku band

Average reflectivity/dB
Frequency/ ¥ #
Waveband GHz HC-5/SK/YJL1 HC-5/SK/YJL2 HC-5 HC-5/SK
HH \'AY% HH \'AY% HH \'AY% HH \'AY%
S 2~4 -7.63 —6.98 —6.64 -7.37 —3.62 —4.03 —6.47 —6.60
C 4~8 -26.55 -19.82 -18.03 -20.87 -10.07 -10.98 —15.50 -16.88
X 8~12 -14.32 -12.08 -12.35 —14.55 -15.93 -13.71 -11.95 -12.21
Ku 12~18 =575 —8.56 -8.25 —8.96 -11.19 -8.79 -6.77 =7.04
S-Ku 2~18 —8.82 —-10.20 -9.93 —-10.90 -9.44 —8.88 —8.86 -9.15
3 #ig WE S BILA T 458,

e R R O B BRI , 5 A 3
WAL, TFJE T AR G Ay 2 PR BE A B M R I 56

(1) SK/YJL2 R i i) J2 8] 55 U1) 5 J38 2 il i 8
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