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KOHCTPYKIMH JIMINITUYECKOMA AHTEHHBI

B.C. KOPKYEBA
(IIpeocmaeneno: kano. mexu. nayk, ooy. B.®@. AHYIIIKEBHY)

B cmamve nposeden ananuz KOMOUHAYUOHHBIX COCMAGTAOWUX MEH30PA OUITIEKMPUYECKOU NPOHUYAEMO-
cmu 6 pexcume 83auMoOeticmeuss paOUOUMNYIbCHBIX CUSHATIO8 C AHUSOMPONHBIMU CPEOAMU HAO Yeie8000p00-
HolMU 3anexcamu. Mcnoaw3yemcs 6epmukaibhas NOAAPU3AYUsL JIeKMpoMacHUmnbIx 60an. Hccnedosano enusnue
VOCNbHOU NPOBOOUMOCTNU CPEObl HA PACAPOCTPAHEHUE PAOUOUMNYIbCHBIX CUSHAL08. [{aHbl peKoMeHOAyUlL N0 UC-
NOb308AHUI0 ONMUMATBHBIX XAPAKMEPUCUK 30HOUPYIOWUX CUsHA08. Pesynomamul uccnedosanuii mozym ouvtims
UCNONL308AHBL 8 NOUCKOBOU 2e0qhusuKe.

Knroueswvie cnosa: OJIEKMPOMACHUMHAA 60JIHA, AHU3OMPONHAs cpeda, yZJle@O()OpO()Hble 3anescu.

B crartbe onucaHo KOHCTPYKUUS aHTeHHBL. OnpeeneHbl pe30HaHCHBIC JITHHBI BOJH 3JUTHIITHIECKOTO BHIA
pe3onaTopa. KOHCTpYKIMS aHTECHHBI BBIOJIHEHA Ha JHAJICKTPUISCCKOM OCHOBAaHHH.
Bremrauii Bun pazpadaTeiBacMol aHTEHHBI IIPUBEICH Ha pUCYHKax 1 u 2.

Pucynok 1. — CTopoHa A aHTeHHbI Pucynok 2. — Ctopona b anTeHHBI

BrinosiHeHa aHTeHHA Ha TUAJIEKTPUIECKOM OCHOBAHHH, C OJJHOH CTOPOHBI IO BCEHl IUTOMAAN AUIIEKTPUKA
METAJJIMYECKUI 3KpaH CO LIEJIBIO B BUJIE AJLIUIICA, C APYTOM CTOPOHBI METAUIMYECKUN PE30HATOP ILUIMIITHYE-
CKOT'O BHJIA C IOABEACHHOM JIMHUEH nuTanust. Bo30yxaeHne aHTeHHBI IPOUCXOJHUT OT AUCKPETHOTO HOPTa C BOJI-
HOBBIM conpoTuBieHreM 50 Om.

Pe3onaHCHBIE ATMHBI BOJH 3JUIMITHYECKOTO BUAA PE30HATOPA MOXKHO ONPEIEIUTh U3 BBEIPAXKECHUS

s,e
Aoy =M [S, 8/ [

e e=+a’ —b’/a — skcientpucuTeT SIHICa;

g5¢ — n-it KopeHb YeTHOH mi HedeTHOH QyHKIMH MaTbe IepBOro poJa M-To mopsxa.

Pe3onarop smmuntuueckoil hopmel 00a1aeT XOPOIITHMMHU THAMTA30HHBIMYM CBOWCTBAMU U B OCHOBHOM HC-
MOJIB3YETCs B HEPE30HAHCHBIX MUKPOIIOJIOCKOBBIX aHTCHHAX.

IIpoBenem snexTpoarnHaMu4deckoe moaenupoBanue B HFSS ocHoBaHO Ha MCTIOIB30BaHUM METOJA KOHEY-
HbIx nementoB (Finite Element Method, FEM).

Bosmosknoctu Ansoft HFSS:

— TEPUOJMYECKUE TPaHUYHBIC YCIOBUS, MPEeIHA3HAYCHHEIC [T aHATN3a aHTCHHBIX PEIIeTOK;

— cHCTeMa MaKpOCOB, 3HAYHUTEIIEHO PACIIMPSIONIYI0 BO3MOKHOCTH MPOTPAMMBIL;

— HOBBIC BO3MOXKHOCTH BH3YaJIM3allUH PE3yIbTATOB aHAIN3a, B YACTHOCTH, aHUMAIIUU KapTHH IOJIS, T10-
CTPOCHHE TPEXMEPHBIX TUarpaMM HaMpPaBICHHOCTH U T.1.;

— ob6mmupHeie 0a3bl ganHeix 10 CBY martepuanam nu CBY KOMIIOHEHTaM;BO3MOXHOCTh MapaMeTpHye-
CKOT'0 aHAJIN3a U ONTUMH3ALUH [TAPAMETPOB CTPYKTYPBI.
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Perienne rpaHUYHON 33/1a41 UILETCS B YaCTOTHOW oOnacTy. Vcnonp30BaHne METOa KOHEYHBIX 3JIEMEHTOB
obecrieynBaeT BEICOKYIO CTETICHb YHHBEPCAIBHOCTH YHCICHHBIX aJITOPUTMOB, KOTOPBIE OKa3bIBAIOTCS BECbMa d(-
(heKTHBHBIMHU AJISI ITUPOKOTO KPyTa 3a7ad OT aHAIM3a BOJTHOBOAHBIX M IIOJIOCKOBBIX CTPYKTYP 10 MOAEINPOBAHUS
AHTEHH U CJIOKHBIX HEB3aUMHBIX YCTPOMCTB, COIEPIKAINX THPOTPOIIHBIE CPEIBI.

B nanHOM BHE HCCIEAOBAHUS HY)KHO ONPEACINTh KaK M3MEHSIOTCS ITapaMeTphl aHTCHHBI OT U3MEHEHHS
TOJIINHBI TOANTOKKH. Matepuanom nudnektpuka B HFSS 6b11 Bet6pan Rogers RO3003 ¢ auamekTprdaeckoit mpo-
HHUIAEMOCTBIO € =3 TommmHOH 1,575 MM, 2 MM, 3 MM. B KadecTBe MaTepHana H3Iydaromeil TOBEPXHOCTH BbI-
Opana Menp TommuHON 0.3 MM. [nuna anteHHb! 40 MM, mupuHa 35 MM.

Ha pucynkax 3, 4 nmpuBeaeHs! 1uarpaMMbl HAITPABICHHOCTH HCCIIEAYEMBIX aHTCHH.

KoadduurenT HampaBieHHOTO NIefiCTBHS aHTCHHHI paBeH 1.44, aHTEeHHA Tak jke M3IydacT M B 0OpaTHOM
HaIpaBJICHUH, IINPHHA TUarpaMMbl HAIIPaBIEHHOCTH paBHAETCS 91°.

upraa nuarpamMMbl HampaBiIeHHOCTH paBHa 106°, K03(UIMEHT HANPABICHHOTO JEHCTBHUS aHTEHHEI
paser 1.17, B HanpaBieHnn 0° morydaeTcss HeOOMBIION POBA AHarpaMMBbl HalpaBJIeHHOCTH A0 1.13, aHTeHHA
TaK K& HE3HAYUTENILHO U3JTy4aeT B 0OpaTHOM HaIpaBJICHUU.
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Pucynok 3. — luarpaMmma HanpaBJIeHHOCTH PucyHnok 4. — luarpaMma HanpaBJIeHHOCTH
1-ii aHTeHHBI 2-ii aHTeHHBI

BoiBoa. TosnuHa AU3IEKTPUKA BIUSET Ha LIMPOKOINOJIOCHOCTD JUIMITHYECKON aHTeHHBI; [IpoBeneHHbIi
aHaJIM3 II0Ka3aJl, YTO TOJIIIMHA JUIEKTPUKA TAK)KE BIUSAET HA HAIIPaBJICHHBIE CBOMCTBA aHTEHHBI; B pe3ynbrare
MIPOBEIEHHBIX HCCIIEIOBAHMUI YCTAHOBIJICHO TOJIIIMHA IUAJIEKTPUKA OKasbIBaeT BiusHUe Ha BennunHy KCBH,
IIPY yBEJIWYEHUH TOJILMHBI IOJUIOKKU COIVIACYIOIHUE CBOMCTBA YXYJIIAIOTCI M HEPABHOMEPHOCTh YaCTOTHOM
xapaktepuctuku KCBH 3HauuTensHO yBEIMUNBAETCS.
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