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IIpenyoskeHsl KOHCTPYKLUH PaJAHMONOTIOTHTEICH Ha OCHOBE BJIArocojAepKalldX BOJOKHUCTBIX
MaTepHaJIOB PACTUTEIBHOTO IIPOMCXOXKJEHUS M HCCIIEAOBAaHBI YaCTOTHBIC 3aBHCHUMOCTH HX
SKPAHUPYIOMIMX XapaKTepUCTHUK B auamnazoHe dvactoT 0,7...17 [T, ornuyaromuecss HU3KUM
KO3((ULNEHTOM OTpPaKEHUS B ILIMPOKOM JHMana3oHe 4YacTOT, BBICOKOW TEXHOJOTUYHOCTHIO
(opMHpOBaHUS M JIOCTYHHOCTBIO HCXOIHBIX cocTaBistomux. [lokazaHo, 4To paspaboTaHHBIC
KOHCTPYKIMHU 001a7aroT 3P PeKTHBHOCTEIO0 3KkpaHupoBaHus DMU mo 45 nb mpu MUHAMaIEHOM
k03¢ punneHTe oTpaxkeHus B pasmepe —15 nb B ncciaenyeMom quana3oHe 4acTor.

Kniouesvie cnosa: OKpaH 3JICKTPOMAIrHUTHOI'O HU3JIYyUYCHUS, PaAUOIOTIIOTUTCIIb, KOMHOSI/II_II/IOHHHﬁ
MaTtepual, BOJIOKHHCTBIA MaTtepuall paCTUTCIIBHOTO MPOUCXOKIACHHNA.

BBenenune

DNEeKTpOMarHuTHOE U3y4YeHHE — HEOTheMIIeMasi COCTaBIIAIONIAs COBPEMEHHON IUBUIIN3AIINN.
CeroaHs HEBO3MOXHO NPEICTABUTL ce0e Halle CyLIeCTBOBaHUE 0e3 TEXHWYECKOW MH(PacTpyKTyphl,
OXBaThIBaIoOIIEil aOCOMOTHO Bce cdepbl AEATENbHOCTH dYenoBeka. MHpopmaruzanus oOiiecTsa
npuBeNa K TOMY, YTO 3JEKTPOHHO-BBIYHCIUTENLHBIE CUCTEMBl KOHTPOJIUPYIOT Hauboyiee BaKHBIC U
CIIOXKHBIE TIporecchl. X OTCTpaHEeHHE WM BHE3AITHOE OTKIIOYEHHE MOXKET MPUBECTH K CEPHE3HBIM
(MHAHCOBBIM, SKOJIOTMYECKUM UM  COLMAIBHBIM  MOCHeACTBUsM. Ilo3ToMy HEoOXoOUMOCTh
COCYIIIECTBOBaHMSI C TEXHUYECKOH CpEIOW SBISETCS OYEBUAHBIM (akroM. Pabora J00BIX
3JEKTPOHHBIX TEXHUYECKUX CPENICTB CBA3aHA C HCIOJIH30BAHHEM 3JIEKTPOMArHUTHOM 3HEPTUU B TOU
win uHoi ¢opme. Kpome Toro, MHOTHE yCTpOMCTBa SIBISIOTCS HENOCPEACTBEHHBIMH MCTOUYHHKAMHU
TaKMX M3IYYEHUH B IIMPOKOM JMAla30HE YacTOT M MOIIHOCTEH, YTO CO3AaeT HEOE30MacHylo Cpeay
Ui (QYHKIIMOHMPOBAHHS JPYTUX TEXHUYECKUX YCTPOHCTB, a TaKKe KHU3HEICATEIbHOCTH JKHUBBIX
OpPraHU3MOB B HEIIOCPEICTBEHHON OJIM30CTH C UCTOYHUKAMH TAKUX HU3ITYyUEHHH.

PagnosnexTponHas anmnaparypa (0T OBITOBBIX IPHOOPOB A0 CHCTEM HA36MHOM U CITyTHUKOBOMH
CBA3M), KaK MpPaBmiIO, (PYHKIHOHHPYET B MHUKPOBOJIHOBOM JAManazoHe. YTo mopokmaeT mpobdiemy
3JEKTPOMArHUTHONH COBMECTHMOCTH, a TPH BBICOKMX MOIIHOCTSAX H3ITy4aeMBIX BOJH W 3aIIUTy
0o0OpyIOBaHMsI M I€pCOHajla OT WX HEraTMBHOTO BO3ACHCTBHA. JIEKTPOHHO-BBIYMCIMTEIbHAS
TEXHMKAa WCIOJb3yeT BEChbMa INMPOKHMHA YaCTOTHBIA WANa30H M YyBCTBUTENIbHA K BO3JEHCTBHIO
MPAKTHYECKH JTIOOBIX 3JIEKTPOMArHUTHBIX MOJIEH 1 HaBOJAOK [1].

B mnacrosmee Bpemst pa3paboTka SKpPaHOB OJJIEKTpOMarHuTHoro wusznydeHus (OMU) u
KOHCTPYKIMH, 00eCTIeYNBAIOLINX 3alIUTy MEPCOHATa U TEXHUYECKUX OOBEKTOB OT HEXKEIaTeIbHOTO
BozzeiictBua OMU, sBigercs mMpoOKOMacIITaOHBIM IMPOIECCOM, B KOTOPBIH BOBJIEYEHO MHPOBOE
Hay4YHOE COOOIIeCTBO. YUeHble MHOTMX CTpaH padoTaloT HajJ CO3JaHHEM BBICOKO3((EKTUBHBIX
METOI0B M CPEICTB 3amuThl OT Bo3feiicTBus OMMU. HemanoBaxHbIM (aKTOPOM SIBIISETCS
JIOCTYITHOCTh KOMITOHEHTOB CHCTEMBI M HAJEKHOCTh T'OTOBOM 3alUTHON KOHCTPYKIIUH, YTO MOXKET
OBITH O0YCIIOBIIEHO TEPPUTOPHEH CO3/IaHUS U IKCIUTyaTauy 3KpaHoB OMU.
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Lenpto HacTOsmel pabOTHl SABISETCS CO3MaHME U HUccienoBaHue A((HEKTUBHOCTH
KOHCTPYKITUHM IMUPOKOMONOCHBIX paauonornoTureneii CBY-nnamazoHa, OTIWYAOMIAXCA HU3KHM
KOO(PGUIIMEHTOM OTpaKEHHs] B IIHPOKOM JHANa30HE YaCTOT, BBICOKOW TEXHOJIOTHYHOCTHIO
dbopMUPOBaHUS H  JOCTYITHOCTBIO HCXOJHBIX MAaTePUAJOB M3  BOJOKOH  PacTUTEILHOIO
MIPOUCXOXKICHUSI.

O6ocHoOBaHME BHLIOOPA KOMIIOHEHTOB PAIHOMOIIOTUTEJIS

O(h(eKTUBHOCTD 3KpaHUPOBAHHS OMpPEIENseTcss MPOLeccaMl OTPAXEHHUS W TOTJIOMICHHS
aeKTpoMarHuTHoro u3nydeHus (OIMUN) B maTepuane sxpaHa:

931<p:30Tp' Onorn’ 3M0pr (1)

e Dsp — 00mast 3¢ (HEeKTUBHOCTD 3KPAHUPOBAHUS; Dorp — IPPEKTUBHOCTH SKPAHUPOBAHHS 33 CUET
OTpaKeHHsI IEPBUYHON MaAatouield 3JeKTPOMarHuTHOM BOJHBI (OMB) OT moBepXHOCTH dKpaHa; Drnorn
— 3(PeKTHBHOCTh IKPAHUPOBAHUSA 32 CUET IOTJIOMIEHUS (BHYTPEHHHUX NMPEeoO0pa3oBaHUil) SJHEPTUH B
cpene dKpaHa MpH MPoxXoxaAeHHnd DOMB CKBO3b TOJNIIMHY CTEHKH AKPaHa; Dyvorp — IDPEKTHBHOCTH
SKpaHUPOBAHMS 3a CUET MOTeph 3Hepruu OMB OT MHOTOKpaTHBIX MEPEOTpaXeHUH OT BHYTPEHHUX
TpaHuIl dKpaHa [2].

[[Inpoko W3BECTHHIMH W PACHPOCTPAHEHHBIMH SIBIISTIOTCA OSKpPaHBl W3 METaJUIMYECKUX
MaTepuanoB. B 3aBHCUMOCTHM OT 4YacTOTHOTO [JHara3oHa TaKWe OKPaHbl MOTYT BBIIOJIHATHCS
CIUTOIITHBIMHM MJIM CETYaThIMU. DPPEKTHUBHOCTh TaKMX 3KPAHOB MOXKET OBITH paccuMTaHa UCXOHs U3
TOJIIINHBI CIIOSI, TPOBOJIMMOCTH M MarHUTHBIX CBOWMCTB MeTaJula. BeICOKas BeIMYMHA MPOBOAMMOCTH
MeTaiioB o0ycmoBnuBaeT 99%-Hoe oTpakeHHe dHeprun nagaromero IMU.

B HEKOTOpBIX CilyyasiX yCIOBHE CHIDKCHHS KOMIIOHEHTa Oorp SBISETCS HEOOXOIMMBIM.
Martepranbl U KOHCTPYKITUH, IEHCTBHE KOTOPBIX OCHOBaHO Ha 3ddexTte mormomenuss OMU cpemoit
DKpaHa, Ha3bIBAIOT PAJUONOTIOMANINMHA wWin nornoturensmu  OMU  [3].  DopmupoBanue
paZMoNOIIOTUTENEH OCHOBAaHO Ha COIJIACOBAaHMHM BOJHOBBIX IapaMETPOB CJIOEB MaTepuana cC
napamMeTpaMyd CBOOOJHOTO TIPOCTPAaHCTBA M paccessHMH dHeprun OMB 3a cueT reoMeTpuyecKux
HEOJTHOPOTHOCTEH TTOBEPXHOCTH KOHCTPYKIIMH PaTAOTIOTIIOTHTEIIS.

OTenpHOr0 BHUMaHUs TPeOYIOT BOAOCOAEpIKaIIMe MaTepuaiibl s3kpanoB OMMU. Boxa siiser-
cs1 HanboJee MIMPOKO paclpoCTpaHeHHBIM HornotuteraeM DMU MUIITMMETPOBOTO JMania3oHa 3a CUeT
JIUDIIEKTPUYECKON TONSPU3AIMOHHON JHUCIIEPCHH, OOECIIEUMBAIONICH BBICOKHE AMIJICKTPUUYECKHUE
norepu B CBY-mmamazoHe. BonbIIMHCTBO MaTepHalioB YCTYIAIOT BOJAE MO 3TOMY ITOKa3aTefo.
OnHako mosBisieTcst Apyras npoOieMa, KOTopas 3akiitodaeTcs B (HOPMHUPOBAHUM OIpeesICHHOM
MPOCTPAHCTBEHHON CTPYKTYPHI HA OCHOBE BOJIBI B XKHUAKON (paze, Tak Kak MMEHHO KHJIKOE COCTOSHHE
BOJIBI 00ECTICUMBAET BBICOKHE JMAICKTPUYECKUE MOTepH. JnanekTpudeckas MpOHUIIAEMOCTh CHIIBHO
3aBHCHUT OT BJArocofep)kaHvs B MaTepuaie, TeMIepaTypbl M dYacTOThl u3nydeHua. C pocToM
BJIAroCoZIepKaHMs MaTepualla YBEIMYUBACTCS KOMIUIEKCHAs NUANIEKTpUYecKas MPOHMIIAEMOCTb: Kak
JIUCTBUTEIbHAS YaCTh, TaK U (hakTop moreps [4, 5].

B [6] mpuBeaeHb! 3HAaUEHHSI COCTABISIOIINX KOMIUIEKCHON AUAJIEKTPUUYECKON IPOHUIAEMOCTH
JUIsl pa3nuuHbIX BerecTB npu Temmeparype 20 °C u 25 °C na gacrote 10 I'T'm B 3aBUCHMOCTH OT
Blarocojiepxanns. Ha OCHOBaHMM 3THX NaHHBIX, YUHTHIBas 3aKOHOMEPHOCTh TaKOW 3aBUCHUMOCTH,
MOJKHO CMOJICIMPOBATh CpeJHUE 3HAa4YeHWss € W €' I Pa3IidHOTO COAEpIKAHWS BJIard B
Mmarepuaie (tadi. 1).

Tabmmma 1. CooTBeTcTBHE 3HAUeHHIH €' M €' M coflep:kaHusl BJIaru B MaTepuaJie Ha yacrore 10 I'T'x

¢ g" W, % macc g g" W, % macc
7,7 3,4 10 38,3 17,0 50
11,5 51 15 53,7 23,8 70
23,0 10,2 30 69,0 30,6 90

3aBUCUMOCTh JTUAJICKTPUYECKOH MPOHMUIIAEMOCTH OT d4acToThl B amamazone CBY wocut
HeNMHEHHBIA xapakrtep. [Ipu sTomM HanOomblliee BIMSHHE OKa3bIBACT YaCTOTa HA JIEHCTBUTEIHHYIO
COCTABJISIONIYIO €'. DTO MOATBEP)KIACTCS SKCIIEPUMEHTATHHBIMA U PACUETHBIMH JTAHHBIMH.

ITouck Hecyleid OCHOBBI WJIM MAaTpHULBbI JJISl JKUJIKOTO HAMOJHUTENS SIBISETCS aKTyallbHOU
3aadyeil Ipu pa3paboTKe BIIATOCOASPIKAIIMX KOMITO3HIIMOHHBIX 3KPAaHUPYIONIMX MartepuaioB. [lis
ATUX LeJed HCHOJB3YIOTCS pa3IMyHble KaNWLISPHO-TIOPUCThIE MOPOIIKOBBIE W BOJOKHHUCTBHIE
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MaTepuaibl. V3BecTHBl KOHCTPYKIMM HAa OCHOBE CHIIMKareis, OCHTOHWTAa, TKaHOT'O W HETKaHOTO
MOJIOTHA, IMyHTUTa W Jp. C Pa3INYHBIMA CIOCOOAMH TepMeTH3alui JUid  CTaOWIH3aruu
Biarocojepxanus kommosura [7—10]. TlogoOHbIe MaTepHaIBl CIIOCOOHBI 00ECIEYNBATh KO (DUIIMEHT
nepemaun  OMU  we wmenee -10ab mnpum  MuHUManbHOM — KO(QOUIMEHTE  OTPaKEHUS
—10...-15 b B CBY-gnana3one. B HacTosmieit pabore paccMaTpruBaeTcs BO3MOXHOCTh TPUMEHEHUS
MIOPUCTON BOJIOKHUCTOM OCHOBBI, B KQUECTBE KOTOPOM HCHOJB3YETCSl IPEBECHAs CTPYKKA XBOMHBIX
nopoA. JepeBo IMPOKO M3BECTHO KaK BOJIOKHHMCTBIHA AJIEKTPOM3OJIIMOHHBIA MaTepuan. M3 Bcex
COCTaBHBIX YacTe JPEBECHHBI BOJIOKHHCTBIM CTPOEHHEM OO0JIafaeT TOJIBKO IIEJUTI0N03a,
coneprkarnasica B konndectse 10 50 % oT Beca aOCOMIOTHO CyX0il ApeBecuHbl. llemmrono3a — onuH u3
CaMBIX OCHOBHBIX BHJOB NOJMMEPHBIX MAaTEpPHajOB, MMEET BOJIOKHHUCTOE CTPOSHUE W SBISETCA
TJIABHOW COCTaBHOM YacThIO CTEHOK PACTHTENBHBIX KIETOK, M BMECTE C CONPOBOXKIAIOIIUMH €e
BEIIECTBAMH COCTAaBJISIET TBEP/BI OCTOB BCEX PACTEHHIA, MPUIaBas UM MEXaHUIECKYIO MPOYHOCTh H
amactuaHOCTh [11]. BomokHucTass CTpyKTypa, THUTPOCKOIMWYHOCTh, a TaKKe JIOCTYIMHOCTH,
9KOJIOTUYHOCTh U MAaJIbIi BeC HMCXOJHOTO CHIphsi 00YCIaBIMBAIOT BBHIOOP NAHHOTO MarepHana Kak
HECyIeH OCHOBBI ISl KMIKOTO HAmoJHHUTENA. B KauecTBe >KMAKOTO HAINOJIHUTENS IMpeJiaraercs
WCTIONB30BaTh TUAPOGHMIBHBIA BONHBIM PAacTBOpP XJIOpWJA KallblUs, KOTOPBIA obOecrednT
CTaOMIIM3AIMIO YPOBHS BIArocoaep KaHusl.

BoaHbili pacTBOp XJOpHIa KalblHs OO0JANAeT TMOBBILIEHHOH 3JEKTPOIPOBOJHOCTHIO II0
CPaBHEHHIO C BOJOH 3a CUET MOSBICHHUS CBOOOIHBIX HOHOB, SIBJISIOIIMXCS HOCHUTEISIMU 3apsiaa. Takxke
W3-32 TIPUCYTCTBHS HMOHOB TPOHMCXOJUT CYIIECTBEHHAas MOIUPUKAIUS CTPYKTYPHI  BOJEI,
COIIPOBOK/AAIONIASACS ~ CHIDKEHHEM AMAJICKTPUYECKON MPOHUIIAEMOCTH BOJBI C OJHOBPEMEHHBIM
YMEHbBIIIEHUEM BpEMEHH TUAIIEKTpIUecKoil penakcanuu [12]. Ilpu aToM yBenudeHne oTpakeHus, 00y-
CIIOBJICHHOE BO3pPACTaHHWEM YAEIBHOW AIIEKTPOIIPOBOJTHOCTH PACTBOPA, C M30BITKOM KOMITEHCHUPYETCS
yYMEHbBILIEHHEM JOJHM OTpakeHHOW 3Heprun OMMU, cBsI3aHHBIM C YMEHBIIEHHEM JUAJIEKTPHUUECKOM
MMPOHUIAEMOCTH BOJbI U COIJIACOBAHUEM BOJIHOBBIX COHpOTI/IBHCHI/Iﬁ Marepuajia u CBO6OILHOFO po-
CTPaHCTBA.

METOI[I/IKa NMPOBEACHUSA IKCIICPUMEHTA

Jna uccienoBaHust ObUT M3TOTOBJIEH KOMITO3WITMOHHBIM MaTepHaj Ha OCHOBE JPEBECHOU
CTPYKKH XBOMHBIX MOPOA, NMPONWTAHHOM BOAHBIM PACTBOPOM XJIOPHIA KaJbLHA B PaBHOBECHOM
KOHLIEHTpalyy. M3 nonuMepHo! MmiieHKH ObUTH C(OPMHUPOBAHBI JIOKAJIbHBIE MOIYJIN JUISl 3aII0JTHEHUS
KOMITO3UIIMOHHBIM MAaTepUaJioM, YTO IO3BOJHIIO 3aMKCHUPOBATH HAIOIHUTEIh W OOECHEUUTh €ro
MeXaHU4YeCcKylo 3amury. CoequHEeHHE OTAENbHBIX MOIYJIEH MeXIy co0O0il JIerKo OCyIIeCTBISETCS
TepM00OpaboTKoil. ['oTOBBIE 00pa3Lbl KOHCTPYKLMHA 3KPaHOB IPEICTAaBICHbI B JIBYX BapHaHTax
WCTIOJTHEHHUSI C PAa3IMYHON JITTMHOMN BJIAarocoIepXallux y4acTKOB.

Kak mokazano B [13], HauOousbiied 3PPEKTUBHOCTHIO 3KPaHUPOBAHUS 00JaNal0T
KOMITO3UIIMOHHbIE MaTepHajbl C HaWOOJIBIIMM BJIAarocoJep)kaHueM. Pe3ynbTaTel HCClEIOBaHUN
9KPaHUPYIOIINX XapaKTEPUCTUK KOMIIO3MLMOHHBIX BIIAroCOACP)KAIINX BOJIOKHUCTBIX MAaTepUalIOB
PacTUTENHLHOTO MPOUCXOXKACHUS B YACTOTHOM jauanazoHe 8...12 I'T1 mo3BONSIOT NPeAIokKUTh UX JJIs
(GbopMHPOBaHUs PAAMONOINIOIIAIOIINX KOHCTPYKUMH B 0Oolee IIMPOKOM JWAala3oHe YacToT.
HccnenoBanbl 1Ba TUma o00pasloB KOHCTPYKLUMI: C MOAyJIsIMH KBaapatHod (puc. 1,a) u
npsMoyrosibHO# (puc. 1, 6) dopM, 3aroJHEHHBIMU BJIAroCOACPKAIIMM BOJIOKHUCTBIM MAaTEPHAJIOM.
Pasmepsl Mmoaynieit coctaBisitor 5X5 cM u 525 cM i1t 00pa3ioB ¢ KBaJAPATHBIMU U MPSIMOYTOJILHBIMU
MOJYJISIMA COOTBETCTBEHHO. TOJIIMHA KOHCTPYKLHUH cOCTaBIseT 0KoI0 10 MM.

DKpaHHPYIOIIKME CBOMCTBA pa3pabOTaHHBIX KOHCTPYKIIMH OLIEHHBAJIKCh MYTEM H3MEpPEHUsI
kodpdunmentop mepegaunn u orpaxkenus OMU B gumanazonme uwactor 0,7...17 TTn. Onenka
SKPaHUPYIOIINX XapPaKTEPUCTHK HCCIIEAYEMbIX 00pa3loB NPOBOAMIIACH B JTA0OPATOPHBIX YCIOBHSIX C
NoMoIIbI0 n3MeputensHoro kommiekca SNA 0,01-18. Ilpu npoBeneHnn U3MeEpEeHU MCCIIEoyeMBbIH
oOpazer] ’KpaHa 3aKperuBuIcs MEXAy pyHopamMH aHTeHH H3MEpPHUTENhHOro Tpakra. B KkauecTBe
MCTOYHHUKA TECTOBOI'O CHI'Hajla MOIIHOCTBIO Mopsaka | MBT ncnonb3oBancs reHepaTop Kadaroencs
yacToThl. B Xone m3aMepeHuid ObLIM MMOJyYEHBI YaCTOTHBIE 3aBUCHMOCTH KO3()(UIIMEHTOB mepenadn
So1 (Mo momymo paBeH 3(G(EKTUBHOCTH DKPAHUPOBAHUS OSJIEKTPOMATHUTHOTO W3JIYYCHUS) U
OTpakeHHUs S11.
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MCCTa COCTHHCHHA ABYX

CJIOCB TCPMOILICHKH

Puc. 1 Cxemaruueckoe n3o0paxkeHne KOHCTPYKLUH paguonorinorutenaeid OMU Ha ocHoBe
BJIarOCOAEPIKAIINX BOJIOKHUCTBIX MaTEPHUANIOB. & — C KBaJIPaTHBIMU MOIYJISIMU; 6 — C IPSIMOYTOJIbHBIMH

MOAYJIAMU

(2)

p

U
1
U
rae Sz1 — koadgduuuent nepexaun, ab; Upp — aMIUIMTYAHOE 3HAYCHUE HAIPSHKEHHS MPOLISALIErO

yepes odpaszer; OMU, B.; Uy, — aMIuMTyiHOE 3HaUCHHE HANPsDKEHUS majaronieir OMB, B.

11|

Pacuernble popMysbl H3MEPUTENBHOTO POLIEcCca IPUBEACHBI HIDKE:

S21 =

U

3)

S11 =

U ax

rae Su — ko3pounment orpakenus, 1b; Uorp, — aMINIUTYyIHOE 3HAUYCHHUE HANPSDKEHHS, OTPAKEHHOTO

ot obpa3sia, B.; Uy, — aMIuuTyiHOE 3HaUCHUE HaIpsbKeHus nagaromieii OMB, B.

B mnmpounoecce H3MepeHHﬁ AJil CpaBHCHHA 3a 06pa3uaMH YCTaHABJIMUBAJICA METaJUITNYSCKUN

OTpaxaTeJib (aJ'IIOMI/IHI/IeBaH CI)OJ'II:Fa) Ha OUSJICKTPUYCCKO

7 1,5 1o 5 mm.

W IIOAJIOKKE TOJIIWMHOMU OT

v

Hanuuue cios mpoBozsiiero marepuaia IO3BOJISIET IIOIYYUTb MHOTOCIIOMHYHO KOHCTPYKLMIO C
YIy4YIICHHBIME XapaKTEPUCTUKaMU 3PQPEKTHBHOCTH 3KpaHHpoBaHus OMU, a Takke UMUTHPOBATH

HCIIOJIb30BAHUC pa3pa63TLIBaeMo

Bapsuposanue

v

U KOHCTPYKIMU Ha MCETAJNIMYCCKOU IMOBCPXHOCTHU.

v

U BapvaHT MHOTI'OCJIOMHOMH

OpaTh ONTUMAJIHHBI
KOHCTPYKIIUH C HAWTYUIINM COTIIACOBAHUEM MapaMETPOB CIIOCB.

TOHHII/IHOﬁ BCIICHCHHOI'O0 IIOJIMMEpPA ITI03BOJISACT BbI

PesyabTaThl 1 X 00cy:KIeHHE

Koadduuuent nepemaun OMU nnst paspaboTaHHBIX KOHCTPYKUME mocturaer —25 b ans

WHBIX KOHCTPYKIIMM C METAINIMYCCKUM

OpasioB u 1o —45 nb g aByxcio

oTpaxaTeseM (CM. puc. 2).

OJHOCJIOMHBIX O

C

Hanmenpmmm  ko3dduuueHToMm mnepeaadn o0nagaroT oOpasibl

IpAMOYTOJIbHBIMHU BJIAaroCOACPIKALIUMU MOAYJISIMU. HpI/I 9TOM HaIpaBJICHUC PACIIOJIOXKCHUA JAaHHBIX

bunMeHT nepenadn CyniecTBEHHOTO BIUSHUS

MOJIyJIeH B ClTydae JBYXCIONHONH KOHCTPYKIIMH Ha KO3
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He oka3biBaeT (puc. 2, 6). OcoObIil HHTEpEC MPEICTaBIsIeT HU3KOYaCTOTHAS 00J1acTh SKPaHUPOBAHHUS B
muanaszone 0,5...3 I'Tn, roe HanMmeHbmwmit Kod(duipenT nepemaun (MeHee -40 nb) obecrieunBaeT
JIIBYXCIIOMHBIA 0oOpazen. OmHOCTOWHas KOHCTPYKIHS Oojee 3¢¢eKTHBHA B YAaCTOTHOM JHAIla3oHe
3,5...17I'Tu (puc. 2, a).

Yactora, I'Tn
65 8 95 11 125 14 155 17
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S, 0B

o
Puc. 2 Kospduuuent nepenaun MU B auanazone 0,7...17 I'Th miist pazpaboTaHHBIX 00pa3IioB:
@ — OTHOCIIONHAsI KOHCTPYKIUS; O — ABYXCJIOWHAS KOHCTPYKIMSA ¢ METAJNIMYECKUM OTpaxkaTeneM; 1 — obpasen ¢
TOPH30HTAJIBHBIM PACIION0XEHUEM MIPSIMOYTOJIBHBIX MOJYyJIeH; 2 — 00pa3el] ¢ BEePTHKAIBHBIM PacloNIOKEHHEM
NPsIMOYTOJIBHBIX MOJyJIeH; 3 — 00pa3sen ¢ KBaJpaTHBIMHU BIarocoAepiKalliMi MOIYIIIMH

Kpurepruem oTHeceHUs! 3KpaHUPYIOLUIMX MAaTEPUAIOB M KOHCTPYKIMH K PaluOIOrJIOTUTENSM
SBIISICTCSl CHW)KEHUE XapakTepUCTUKU Kod(pduIueHTa oTpaxkeHuss Hmwke -8 nb. PesymbraThl
U3MepeHHsl ToKazaTensi Si1 mpelcTaBileHbl Ha puc. 3. IlokazaHo, 4to wuccienyemble 00pasiibl
3JIEMEHTOB KOHCTPYKLMH 53KpaHoB OMM ob0ecneunBaroT CpeAHIO BeJIWYMHY KO3 duIeHTa
orpaxkenus: nopsinka —10 nb. B mcciaeqyemMoM 4acTOTHOM JAuamna3oHe HaOMIOAAIOTCSl PEe30HAHCHBIE
BCIUIECKH K03 duiiMeHTa oTpaxkeHus Ha yactoTax nopsyjka 2 u 8 [T, OmHocaolHas KOHCTPYKIIMS
MI03BOJIAET MOJYYUTh MUHUMANbHOE 3HaYeHne ko3 dunuenta orpaxenus —20...—24 1b B vacToTHOM
muanazone 1...16 I'Tm (puc. 3, 6). bonee paBHOMEpHOU XapaKTepHCTUKON o0iamgaeT oOpasern c
KBaJIpaTHBIMH MOJIYJISIMH, 3aTIOJTHEHHBIMH BIIAT OCOJEPKAIINM BOJIOKHUCTBIM MaTEPHAJIOM.

JIByxcroitHast KOHCTPYKIMS C METAJUIMYECKHUM OTPaKArOIIUM CIIOEM IO3BOJISIET CHU3WTH
k0d(ppunmeHT ortpaxernus OMB ot moBepxHocTm skpaHa mo —15 ab (puc. 3, 6, 2). Xapakrep
YaCTOTHBIX 3aBHCUMOCTed Koddduuumenta orpaxenuss OMU B numamazone 0,7...17 I'To mus
OJTHOCIIOMHBIX M JBYXCIIOMHBIX KOHCTPYKIIMI MOXOX, T.K. HAMOOJNBIIAs A0S OTPAKEHHOH SHEPruu
OMB npuxonuTcs Ha BHEIIHUNA, OTHOCHTENBHO UCTOUYHUKA U3Ty4YEHHUS, BIAroCOAEP KALINI CIIOM.
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Puc. 3. UacToTHBIE XapaKTepUCTHKH Kod(ppunnenTta orpaxenuss MU o1HOCTIOWHBIME KOHCTPYKLIUSIMHU B
nuanasone 0,7...17 I'T: a — 06e3 MeTaNTHIeCKOro OTPaXKATEIIs; O — C METAJUTHUCCKUM OTpa)kaTesieM 3a
00pa31oM; IBYXCIOMHBIX KOHCTPYKIHI: 6 — 6€3 METaJUIMYECKOr0 OTpaXxarTens; I' — C MeTAJUINIECKUM
oTpaxareneM 3a 00pasnoM; 1 — oOpaszern ¢ rOpU30HTAILHBIM PACIIOJIOKEHHEM NPSAMOYTOJIBHBIX MOAYJIeH; 2 —
oOpaser] ¢ BepTUKAIBLHBIM PACIOIOKEHUEM MIPSIMOYTOIBHBIX MOIyIel; 3 — oOpasell ¢ KBaJpaTHBIMU
BIIArOCOAEPKAIUMHI MOLYJISIMU

3aKkiIouYeHue

PaccMOTpeHBI 4acTOTHBIE XapaKTEPUCTHKH KOA(PQGHUIMEHTOB Mepeaadyd M OTPaKEeHUsS st
00pasmoB KOHCTPYKIUI paguomnorioTuTenien DMIU Ha OCHOBE BIIaroCOAEPKAIlIUX BOJOKHUCTBIX
MarepuanoB B nuanaszone 0,7...17 I'Tu. [IpeacraBiensl pe3ynbTaTbl U3MEPEHUS TAaHHBIX apaMeTPOB
JUTsL OTHOCIIOWHBIX M ABYXCIOWHBIX KOHCTPYKLIHUH C METAJUIMYECKUM OTPAKAIOLIUM CIIOEM, a TAKXKE C
pa3IMYHBIMUA  BJIATOCOJAEPXAIIUMU  MOIYJISIMHU KBaJpaTHOM W TPSMOYTOJIbHOH  (POPMBIL.
Pazpaborannble KOHCTpYKIHMM o00manatoT 3(pQekTuBHOCTBIO 3KpaHupoBanuss ot 10 mo 45 nb.
Haumenbinedi BennumHoil koddduuumenta mnepemaun oOnamaroT oOpasibsl C  OPSIMOYTOJbHBIMH
BJIArOCOJIEpKAlIAMHA ~ MOJYJISIMH, YTO MOXET OBITh CBS3aHO C Oonblleidl  KOHIEHTpanuen
BJIArOCOZIEPKAIEr0 BKJIIOYEHUS B 00beMe »dJeMeHTa KOHCTpyKuuu. J[ms Biarocomep:kammx
MaTEpUaAIOB XapaKTEpHO JOCTAaTOYHO BBICOKOE 3HAYEHHE I[OKaszarens oTpaxenus OMB or
noBepxHOCTH. OHAKO MpensIoKeHHbIE 00pa3Ibl HA OCHOBE BOJIOKHUCTBIX MaTepHAIIOB M3 JPEBECHOM
CTPY>KKH, IPOTIMTAHHON PacTBOPOM, TTO3BOJISIOT MPH BHICOKOU 3((heKTHBHOCTH dKpaHupoBanus DMU
CHM3UTH KO3 ¢uuueHT orpaxenus no —15 nb B mmpokom amamazone uactor 3,5...17 I'T'm, uro
MOXET OBbITb OO0YCIIOBJICHO XJIONbENOJOOHOH ()OPMOH BOJIOKHHCTOTO HANONHUTENST U (QOPMOi
pacIoNiokKeHusl BIarocoiepxamux Moayieid. Hanmenbmum k03hGUIEHTOM OTpaskeHHs 00IanaroT
KOHCTPYKIMH C BJIArocoJepXamiMyd MOIYJISIMA KBaIpaTHOH (OPMBI, YTO MOXKET OBITH CBSI3aHO C
MEHbBIIEH KOHIEHTpaLUel BIarocoAepsKallero HarmoJHHUTENS B OTPaHMYEHHOM o0beMme oOpasiua, a
TaKkke ¢ Ooylee paBHOMEPHOW MEPHOAMYHOCTHIO BIArOCOAEPIKAIIUX MOIYJIEH, pa3[eIeHHBIX CIOEM
PasuoIIpPO3payYHOro repMEeTU3UPYIOILETO CIIOs.
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Takum 00pa3oM, pPacCMOTPEHHBIC BIIATOCOJCPKAIINE KOMITO3UIIMOHHBIC MaTepuajibl Ha
OCHOBE BOJIOKOH PACTHTEIBHOTO IPOMCXOXACHHUS, IMPOIUTAHHBIX BOIHBIM PAacTBOPOM XIIOpHIA
KaJIBIUsl, C JOCTATOYHOU 3()(heKTHBHOCTHIO MOTYT OBITh MCIOJB30BaHBI B Ka4eCTBE 3JIEMEHTOB Kak
SKPAHUPYIOIINX, TAK U PAJHOINOTIIONIAONINX KOHCTPYKIIHMIA JJIs 3aIlUThI TIEPCOHANA U 000pYI0BaHUS
OT HexenareiapbHoro BozneiicTeus OMU u yreukn mHpOpManny mo TexHudecknMm kaHaiam B CBU-
Juarna3oHe.

RADIOABSORBING STRUCTURES BASED ON COMPOSITE WATER-
CONTAINING FIBER MATERIALS OF VEGETATION ORIGIN

H.A. PUKHIR, M.A. VILKOTSKIY, ABOUKRAA AS. ABDULSSALAM, N.V. NASONOVA

Abstract

Radioabsorbing structures are designed on the basis of water-containing fiber composites. The
developed radioabsorbers are characterized by a low reflection coefficient in a wide frequency band,
high processibility and availability of the components. Their shielding characteristics were studied in
the frequency range of 0.7...17 GHz. It is shown that the developed structures are characterized by the
shielding effectiveness up to 45 dB and the reflection coefficient about —15 dB in the studied
frequency band.
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