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Abstract — The opportunity of application of honeycomb
structures in antenna techniques for improvement of their char-
acteristics of durability and maintenance of the set radiation
pattern of the antenna is investigated at high loadings on her.

1. BBegeHue

AHTEHHbl Ha KOCMUYECKUX neTaTenbHbIX annapartax
JOMKHbI HapexHo pabotaTb B YCMOBUSIX MOBbILLEHHOMO
YPOBHS paguaLum, Hanuuusi MUKpOMETEOPUTOB, AnUTenNb-
HOro BO3AENCTBUA yNbTpatuoneToBOro CONHEYHOro Uany-
YeHusl, NO3TOMY K KOHCTPYKLMSIM KocMuyeckoro obopyao-
BaHUs1 NPeabSABNAIOTCA Bbicokue TpeboBaHWA K HaJexXHOo-
CTU 1 hyHKUMOHANBHOCTY, Tak Kak pacxofkbl, CBsi3aHHbIe C
BbIBEEHWEM KOCMMYECKOrO Kopabnsi BENUKW, TO XecTkue
TpebGoBaHVs BbLIABUrAOTCA M K Macce, reoMeTpu4ecknm
pasmepaM, MeTanI0eMKOCTU KOHCTPYKUWIA. B cBsian ¢ atum
aKTyanbHbIM sIBNsieTcst paspaboTka cknagHbIX KOHCTPYKUUIA
aHTEHH.

B poknape npuBoauTCs onucaHwe TeXHWYecKoro pe-
LUEHMS1 KOHCTPYKLIMU @HTEHHOro OTpakaTesnsi BbINOMHEHHO-
o Ha OCHOBE COTOBOWM KOHCTPYKLIMM, UCMOSb30BaHWe KoTo-
poro BeAeT K yMeHbLLEeHUIO Macchl M rabapuToB aHTeHHb!.

2. OcHOBHas YacTb

B poknage npegnareTcs  ycoBepLUeHCTBOBaHHa
KOHCTPYKUVSI aTeHHOro oTpaXaTenst C MCronb3oBaHWeM
CBOMCTB 30H @peHenss U COTOBOM  KOHCTPYKLIMK
packragHoro pedrekTopa, 3a c4eT Yero obecrneuvBaeTcs
CHIWKEHWe MacCbl  KOHCTPYKUMM, YyMeHblueHue ee
rabaputoB, a crnegoBaTenbHO M 3aTpar  Ha
TPaHCMOPTUPOBKY, NPV COXPaHEeHWM TeX e MnapameTpoB
30HasIbHOW aHTeHHbI dpeHensi.

3apaya ycoBepLUEHCTBOBaHUSI peluaeTcsi Gnarogapsi
TOMY, YTO B pas3BepTbiBAEMOM 3epKaribHOM oTpaxartene,
coaepXallieM oTpaxaloLLyto NOBEPXHOCTL U3 siieek B BUae
3epKasibHbIX 31EMEHTOB, KOTOpble BbINOMHEHbI M3 COBO-
KYNHOCTU WOEHTUYHbIX NPU3M, 3aKpenneHHbIX Ha pamMkax,
MEXaHU3Mbl pasBepTbiBaHMS, LUAPHUPbI U UKcaTopbl

(puc. 1).

Puc. 1 (Fig. 1)

Adeltkn BLINOSTHEHb! LLECTUIPaHHON (YOPMbI OAUHAKO-
BbIX Pa3MepoB U NPUMBIKAIOT K siHelke, pacrosioXeHHON B
LieHTpe, ¥ ApYTUM siYeiikam no rpaHsM, obpasys pacnoro-
YEHHbIEe MO Kpyry nepudepuitHbie 30Hb! C OBLLIUM LIEHTPOM.
Ha onpepeneHHbIX NpUMbIKAIOWMUX MPaHsIX siYeek pacro-
NOXeHb! WapHUpbl, MexaHU3Mbl pasBepTbiBaHUs 1 dukca-
Topbl. AYerika, pacronoxeHHas B LieHTpe, cHabxeHa ane-
MeHTamy KpenneHusi pasBepTbiBaeMoro 3epKanbHoro oT-

paxatens. flueiika, pacrnonoXeHHasi B LieHTpe, U SYenku
nepudepuinHbIX 30H YCTaHOBMEHb B OOHOM MMOCKOCTU.
dukcatopbl NpeanaraeTcs BbINOMHUTE MarHUTHbIMU U3
OBYX YCTAHOBMEHHbIX Ha NPUMBbIKAIOLLUX rpaHsIX siueek Ya-
cTell, oaHa U3 KOTopbiX UMmeeT ciepudeckyto pabodyto no-
BEPXHOCTLIO, @ Apyrasl yCTaHOBIIeHa C BO3MOXHOCTbIO Me-
pemelLieHns1 B MIIOCKOCTU pa3BepTbIBAEMOrO 3epKarbHOro
oTpaxarens.

3. 3aknioveHue

Brnaropgaps vMcnonb3oBaHWIO COTOBOW  KOCTPYKLWM
macca, reoMeTpudeckue pasmepbl U METannoeMKoCTb
pasBepTbiBaeMoro  pecdnektopa  yMeHbllieHbl,  HO
napameTpbl aHTeHHoro oTpaxarenst ®peHens ocranmcb
HeW3MeHHbIMU.

4. Cnucok nurepartypbl

[1] NaTeHT Ha BuHaxip Ne 96352 AnTeHui Binbusad / 3aiuesa
10.1., MenbHuk 1.B., MacnboH B.B. 25.10.2011, Bion. Ne 20.
[2] 3aitueBa HO.U. AHTeHHbIn oTpaxartens./ l0.W. 3anuesa,

W.B. MenbHuk, B.B. MacneH // MaT. 6-o1 MexayHap. mono-
OEXHON HayvyHO-TexHu4yeckoh KoHd. «CoBpemeHHbie npo-
6nemMbl paguoTEXHUKK U TenekoMMyHukauumin» (PT-2010). —

CesacTtononb: Map-so CesHTY, 2010. — C. 206.

DEPLOYABLE ANTENNAS REFLECTOR
Zaitseva Yu.l., Melnik, 1.V., Paslen V.V.
Donetsk National Technical University, Ukraine

Introduction. Antenna on the spacecraft must operate reli-
ably in case of high radiation levels, the presence of microme-
teorites, and a long-term ultraviolet solar radiation. There are
high demands for the reliability and functionality of the structure
of space hardware. Also, there are strict requirements to the
mass, to the geometric sizes, and to the quantity of metal in the
construction, due to the costs associated with the breeding of
the large spacecraft.

The report describes the technical solution design of the re-
flector antenna made with a honeycomb structure, the use of
which leads to a decrease in weight and dimensions of the an-
tenna.

The main part. Fresnel reflector antenna is a flat radio-
plate coated with the conductive concentric annular surfaces
located in the same plane. The report describes the improve-
ment of the antenna reflector design using the properties of
Fresnel zones and cellular clamshell design of the reflector. It
reduces the mass of the construction, reduces the sizes, and
therefore reduces the transportation costs, while maintaining
the same parameters of the Fresnel zone antenna.

The problem of improvement is solved thanks to the using
of the deployable antennas reflector, which consists of the mir-
ror sells of reflected surface (identical prisms mounted on the
framework), the deployment mechanisms, hinges and latches;
the cells are made hexagonal forms of the same size and are
adjacent to the cell located in the middle and other cells along
the edges, forming located around the peripheral zone with a
common center. In certain edges of cells the hinges, latches,
and deployment mechanisms are located. The cell, located in
the center, is equipped with fasteners of deployable mirror re-
flector. The cells, located in the center and peripheral zones are
installed in the same plane. Fasteners are invited to perform
from a magnetic material as two-parts elements installed on the
adjacent edges of the cells. One part of fasteners has a spheri-
cal working surface, and another one is set with the ability to
move in the plane of the deployed mirror reflector.

Conclusion. Through the use of a cellular construction, the
weight, the dimensions and quantity of metal of the deployable
reflector are reduced, but the Fresnel reflector antenna parame-
ters remained unchanged.

8-1 Mesicoynapoonas Monooeds*CHas HAyHHO-MeXHUYeCKas KoH@epenyus
«Cogpemennvie npobnemel paduomexnuku u menekommynukayui PT-2012y», 23 — 27 anpena 2012 2., Cesacmonons, Yxpauna



