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A Study on Applicability of Low-Density Surface Film Copper Mesh for Aircraft
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ABSTRACT

In this paper, the applicability of the low-density surface film copper mesh for aircraft
applications have been analyzed. Recently, low-density surface film copper mesh is developed
to reduce weight and cost compared with traditional surface film copper mesh. In order to
apply low-density surface film copper mesh to aircraft, it is needed to analyze its
electromagnetic effects as well as structural integrity with sandwich panels to prevent pinholes.
The structural integrity and electromagnetic characteristics have been analyzed for 2 samples of
low-density surface film copper mesh and 1 sample of surface film copper mesh. To review the
applicability of the low-density surface film, it is combined with sandwich composite panel to
confirm pinhole effects. The low-density surface film has been modeled as a periodic structure
and analyzed with 3D electromagnetic simulation tool. The simulation results has been verified
through measured electromagnetic transmission results using free space measurements. From the
results, it will be possible to use these results for the analysis and the applicability of
low-density surface film copper mesh for aircraft.
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Fig. 1. Typical multi-layered composite material
with copper mesh and film
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Table 1. Parameters of samples
Areal Areal V;(:tgigt Esti g
No. | Weight | Weight . stimate
(Film) (Mesh) (Film Welant
/Mesh)
0.045 Ib/ft2 | 0.015 Ib/ft2
" 019 gm2) | (73 gm2) 3 |1680 Ke
0.016 Ib/ft2 | 0.012 Ib/ft2
2 1. 788 K
(77 gm2) | (60 g/m2) 3 | 788K
0.020 Ib/ft2 | 0.022 Ib/ft2
3 (97 g/m2) | (107 g/m2) 09 11.74 Kg
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Fig. 2. Microscopic image of 3 samples laminated
with sandwich panels
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Fig. 3. Microscopic image of 3 samples

PBC

PBC

PBC

(b)

Fig. 4. Unit cell and periodic boundary condition
(a) sample-1 and -3 (b) sample-2

Table 2. Parameters of samples

Parameters| Sample-1 | Sample-2 | Sample-3
d (mm) 0.1 0.5 0.2
w (mm) 1.7 1.6 2.2
h (mm) 1.1 1.5 14
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Table 3. External RF EME Requirement for UAV

Electric Field (V/m)

Freq. Range (MHz)
Peak Ave.
0.01 2 88 27
2 30 64 64
30 150 67 13
150 225 67 36
225 400 58 3
400 700 2143 159
700 790 80 80
790 1000 289 105
1000 2000 3363 420
2000 2700 957 209
2700 3600 4220 455
3600 4000 148 "
4000 5400 3551 657
5400 5900 3551 657
5900 6000 148 4
6000 7900 344 14
7900 8000 148 4
8000 8400 187 70
8400 8500 187 70
8500 11000 6299 238
11000 14000 2211 94
14000 18000 1796 655
18000 50000 533 38
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Fig. 5. Transmission characteristics of 3 samples
(a) vertical polarization (b) horizontal
polarization
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Fig. 7. Comparison of transmission characteristics between simulation and measurement (sample-1),
(a) vertical polarization (b) horizontal polarization
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Fig. 8. Comparison of transmission characteristics between simulation and measurement (sample-2),
(a) vertical polarization (b) horizontal polarization
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