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Figure 1 Absorbing structures with different unit cells.
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Figure 2 RCS of different unit cells with different sizes.
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Table 2 Relationship between sizes of hexagonal unit cells and incident wave length
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Figure 3 RCS of hexagonal unit cells with given sizes relative to incident wave length.
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Figure 4 RCS of hexagonal unit cells with different incident angles in different frequency values.

1061



DR yE A% M B0 e R G AR B PR RE AR AT PGS 0r

R, (dB)=201log|R|. (6)
PRARUG DL T BT SO RECHF, WK 2o 1z DL
(z=1), By Fle AHSE. S2br b, BHATICHC (W A4
LRI A I R I R S T A A R, PRI,
SO e BT I 0 5 R R e A Rl R e R R RS
254 D] EETMUN R BT

31 ERIBEEREIERSTEE S

KA1 TR oy By, IR AP e 3 et 24
O AR A 1/4 A TAEPA(37.5 mm), 285 %) Hgk
THRUG T ERBIAR RS PR R, WK 5
PR,

HE 5 &3k 3 v, fERMmiBaiE (24 GHz),
I TT RS (2%2, 4x4, 8x8)/NT- NGtk 1/4 P
I, 5 RECZ Moo RS g s HAE A S, Bl
FIFIHR, M0 R (%1, 2x2) KT N 1/4
WK, AT RBOR AR AR A Moo /N,
W BT IS SRR AR WS, IR R AR
TAHIA]; I RS P veg 52 s BAVEAR AL, R Ay 5
A 1.8 GHz, J&l Aty 1 ] P A %o 30 B A8 3 ik )

R (dB

32 AEMEI R H RE LI

EEICTS W TR S T < U AN /AR
fiia, RO RECSAE TRE, I RE N i R
IE NG IE D7 TE R R B 6 85 05 A A A R B &
#, w6 PFron, HrpE/NLERITTA) Li=4.6875
mm, 1FEAEHIC ) L,=4.945 mm, &S MG
R} Ly=4.615 mm.

HHIE 6 v, FEAN [ A B R Y, e es St i
I ARERER- AR I N N 7 B < 2 Y S £
R RE N, ETTRIRZ, BN/, B
Pre Ve AR ] J) AR Ak AT BRI, ZEAH R RBER,
B e C RSN T 174 DT AR, BB &AM
S, A ) U BT (1) S S AR e E A AR [R] R T
Ao v o N AR AL, H AR A AR TR, PRt ] BAR)
IR TT V83 BT Rt 90 e 8 I 0 2 A R W 8k P e

4 ZEig

EERAFRMBLGENILIE . IETT B BB )ik
U AT e b R N R = v S N TPTWN

--1x1 —- 2x2 —-4x4 —8x8
-75
2/150 3/100  4/75 5/60 6/50 7/42.8 8/37.5 9/33.33 10/30 11/27.27 12/25
f (GHz)/ A (mm)

5 ARERSTEROMESREENRHFE

Figure 5 Reflection coefficient of hexagonal unit cells with different sizes.
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Table 3 Sizes of hexagonal unit cells and wave length for resonant frequency

A% 1x1 2x2 4x4 8x8
B R ) 37.5 mm 18.75 mm 9.375 mm 4.6875 mm
VgL DT ES 3.6 GHz 5.4 GHz 7.2 GHz 9 GHz 10.8 GHz
T i W A1 23 R0 B 30 1K 83.33 mm 55.55 41.67 33.33 27.78
AR U AT N 1/4 K 20.83 mm 13.89 mm 10.42 mm 8.33 mm 6.95 mm
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Numerical analysis of absorbing property for structural
absorbing material (SAM) with honeycomb cores

QIU KePeng', WU Chen & ZHANG WeiHong

School of Mechanical Engineering, Northwestern Polytechnical University, Xi’an 710072, China

In order to explore the effects of inhomogeneity of structural absorbing material (SAM) with periodic sandwich cores
on its stealthy property, the frequency-domain finite element numerical computation and the retrieval technique are
adopted to evaluate the radar cross section (RCS) and the reflective index of honeycomb cores. And then we compare
the RCS and the reflective index of honeycomb cores with the different configurations. The size effect of periodic
honeycomb unit cells on the stealthy property is pointed out. To simulate the periodic boundary conditions, the PEC
(Perfect Electric Conductor) and PMC (Perfect Magnetic Conductor) are imposed on the unit cells in the different
periodic dielectric honeycombs. Moreover, the radar cross section is defined by the ratio of scattering power density
and incident wave power density. The reflective index is obtained by the scattering parameter retrieval method. On
this basis, the stealth property for structural absorbing material with honeycomb cores is evaluated. Numerical results
show that the configuration and size of honeycomb unit cells have the obvious influences on the RCS and reflective
index. When there is much difference between the size of honeycomb unit cells and incident wave length, the
inhomogeneity of sandwich cores results into the great variation of RCS values. With the size reduction, the RCS
values have the gradual variation. However the obvious scattering property appears in the different incident directions.
The research provides the basis for the analysis of the multifunctional design and application of structural absorbing
material with honeycomb cores.

honeycomb core, structural absorbing material, size effect, stealthy property, frequency-domain finite element
method
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