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Electromagnetic Characteristics Analysis of Aircraft Grille Structure

WANG Yijun, Al Jungiang, CUI Li,ZHANG Weiren
(AVIC The First Aircraft Institute, Xi” an 710089, China)

Abstract ; Aircraft grille structure can prevent electromagnetic waves from entering the cavity structure to
bring about intense backward scattering. To study the electromagnetic shielding laws of the diamond-shaped
cell grille,the principle of electromagnetic shield of the homogeneous grille is analyzed by using the theory
of waveguide propagation and Floquet theorem. The variable parameter models are established referring to
five geometrical parameters of the cell ,such as the edge length ,the wire thickness and the angle of adjacent
edges, etc. And then both the propagation parameter S,, and the shielding bandwidth radio are calculated.
Numerical simulations indicate that,the edge length and the grille depth are the main factors to influence
the shielding effectiveness ; with the angle of the adjacent edges increasing, the shielding effectiveness at TE
and TM polarization shows inversion results. Finally, an inlet cavity covered by a grille based on the
optimized cell is modeled ,and the scattering characteristic is calculated at grazing angle. The results show
that the grille can shield the scattering of the cavity to a quite low level at the horizontal polarization as well
as the vertical polarization.
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Fig. 1 The front and side views of one cell structure
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Tab. 1 Definitions and notations of geometrical parameters
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VP 4 bR, 7E XM BE PR, 2R OB R ), ko T
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Tab. 2 The shielding effectiveness of various cell edge lengths

e S,,/dB A RE
TE Hefk  TM#Ak  TE AL  T™ #ifk
2(A/16)  -113.85  =79.50 1.0000  1.0000
4(A/8) -55.03  -52.24 1.0000  1.0000
8(A/4) -23.13  -21.82 0.9950  0.9930
16(A/2) -3.84  -3.22 0.5900  0.5230
24(30/4)  -0.25  -0.21 0.0600  0.0470
32(A) -0.20  -0.05 0.0400  0.0100
64(2)) -0.17  -0.02 0.0300  0.0040
128(4A) -0.01 -0.01 0.0023  0.0023
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B2 FL#2H4K 8~16 mm TE F1 T™M #R4L S,, #iZk
Fig.2 S,, curve of cell edge lengths ranging
from 8 mm to 16 mm for TE and TM polarization
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Tab. 3 Shielding effectiveness of different cell edge
lengths for TE and TM polarization

fo/GHz n
L/mm
TE #fk  TM #fk  TE# L T™ #efk
8 18. 00 17.52 1. 000 0.972
10 12. 88 12.12 0.711 0. 667
12 9.29 8.89 0.507 0. 485
14 6.93 6.74 0.374 0.363
16 5.41 5.24 0.288 0.279
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Fig. 4 S,, curves of cell tilt angles ranging
from 20° to 90° for TE and TM polarization
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Tab. 4 Shielding effectiveness of cell tilt angles for
TE and TM polarization

5 1o/ GHz n
) Tiphie MR TE R TM Bt
90 11.31 11.19 0. 622 0.615
60 12.72 12. 30 0.701 0.677
50 14. 06 12. 60 0.777 0. 694
40 16.24 13.75 0.901 0.759
30 18. 00 15.20 1. 000 0. 841
20 18. 00 16. 30 1. 000 0.903
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Fig. 5 S,, curves of cell depths ranging
from 3 mm to 9 mm for TE and TM polarization
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Tab. 5 Shielding effectiveness of cell depths
for TE and TM polarization

Jo/GHz n
h/mm
TE bk  TM &4k  TE#HA TM &k
3 8.99 8.78 0.490 0.479
5 12. 88 12.20 0.710 0. 667
7 14. 31 13.50 0.791 0.748
9 15. 47 14. 20 0. 857 0.792
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Fig. 6 S,, curves of cell wire thicknesses ranging
from 0.5 mm to 1.5 mm for TE and TM polarization
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Tab. 6 Shielding effectiveness of cell wire thicknesses
for TE and TM polarization

Jfo/GHz n
w/ mm
TE #%ft  TM &  TE#H{L T™ ik
0.5 12.52 11. 65 0. 69 0.641
1.0 12. 88 12. 12 0.71 0. 667
1.5 13.17 12.51 0.727 0. 689
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Tab. 7 The impact of parameters on the angle of cell adjacent edges

6/(°) Jo/GHz n
TE#&fk TM#%{k  TE#HfL  T™M ik
70 9.93 15.90 0.544 0. 881
90 12. 88 12.12 0.710 0. 667
110 18. 00 9.48 1. 000 0.518
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fully enclosed carrier,open cavity on the carrier,and adding
a grille on the cavity based former carrier
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