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I'MBKUE 3KPAHDBI QJIEKTPOMATI'HUTHOI'O U3JIYYEHUSA
HA OCHOBE YTVIEPOJOCOJAEP/KAIIINX KJIEEBBIX COCTABOB
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AHHoTanusi. IlpencraBieHsl  pe3yibTaThl  HCCIEJOBAaHHWA MpoLecca IONyYeHHS THOKHX OKpaHOB
JIEKTPOMAarHUTHOTO M3JIYYEHHs METOJOM HWHKODPIOPHPOBAHUS YAacTHI TEXHHYECKOI'O YIJIEpola B COCTaB
BOJIOKHHUCTOW WJIM BCIICHEHHOH OCHOBBI IIOCPEICTBOM IIPOIMTKH YIIIEPOAOCOACPKALIMMHU  KJICEBBHIMHU
coctaBamu. [IpuBenensl MukpodoTorpaduy MOBEPXHOCTEH M IMONEPEYHBIX CPE30B HCCIEAYCMbIX 00pasIioB,
KOTOpBIE IIOKa3bIBAIOT paclpefelieHne 4YacTHIl Yriepoia B Marepuaie. lIpoaHanM3MpoBaHBl YacCTOTHBIC
XapaKTePUCTUKHU K03 DHUIIMEeHTa OTpaKEHHS U NIepelauu MMOJTyIeHHBIX YTIIIEPOA0COACPKALIMX MAaTEPHAIIOB.

Kniouegvie cnosa: TEXHWYECKHH YITIEpOJ, BOJOKHUCTBIC MaTepHaibl, IOTIOTUTENN 3JIEKTPOMAarHUTHOTO
n3IydeHus, Koo HuImeHT oTpaxkeHus, KOAPPUIMEHT eperayu.

Abstract. The research results of obtaining process of flexible electromagnetic radiation shields with particles
incorporation in fiber or foam base by impregnating carbon-containing glued compounds are given. Micrographs
of surfaces and cross sections of the samples which show the distribution of carbon particles in the material are
shown. Frequency characteristics of reflection and transmission coefficients of such carbonaceous materials are
analyzed.

Keywords: technical carbon, fibrous materials, absorbers of electromagnetic radiation, reflection coefficient,
transmission coefficient.
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BBeaenue

Ha ' ceromnamHuii AeHb TpU  NPOCKTUPOBAHMH  YIJIEPOJOCOJEPKAIIUX  3KPAHOB
3JIeKTpoMarHUTHOrO u3nydenust (OMU) craBsatcs 3amaun 3(p(HEKTUBHOCTH IOAABJIECHUS CUTHAJIOB
OINPEJEIICHHOTO  YacTOTHOTO  JMana3oOHa, YMEHBLICHHWS MAaccOorabapUTHBIX  XapaKTepUCTUK
KOHCTPYKLMH, = YIPOILIEHUS TEXHOJOTMYECKOro Impouecca npousBoxactsa. Ilpu 3tom  oxHOMI
U3 TPOoOJIeM SIBISIETCS. BHIOOP OCHOB JUIsSi KOHCTPYKIMH 3KPaHOB JJIEKTPOMATHUTHOTO HW3IY4CHUS,
KOTOpbIE JOJDKHBI 001a1aTh (GU3MKO-MEXaHUIECKHUMH CBOMCTBAMH TMOKOCTH, IPOYHOCTH, JIETKOCTH
U T. .- C 3TOil TOYKH 3pEHUs] MOXHO MPEANOJOKUTH, YTO BOJIOKHUCTHIE M IMOPUCTHIE BCIECHEHHBIE
MaTepHabl ABISIOTCS Haubolee MepCreKTHBHBIMU.

Teoperuueckuii aHaIU3

Hcnonp30Banue B Ka4eCTBE OCHOBEI AJId SKPAHOB 3JICKTPOMATIrHUTHOT'O U3JTYUYCHUA PA3JIAYHBIX
BUJOB MaTpull SABJIACTCA BECbMa AKTYyaJIbHBIM BBUIAY COXPAaHCHUA CBOMCTB OCHOBEI (HpO‘IHOCTI/I,
FI/I6KOCTI/I) nu HpI/I06p€TeHI/I$I HOBBIX CBOICTB (3KpaHI/Ip0BaHI/Ie SJICKTPOMArHuTHOT'O I/I3J'Iy"IeHI/I$I) 3a
CUYCT BBCJACHUA MPOBOAAIINX YaCTUILI. HpI/I 9TOM BO3HHKACT BOIIPOC BLI60pa METOJa BBCACHUA HaCTHIL
B COCTaB MaTpuil. O)IHI/IM U3 TaKuX MCETOAOB ABJISICTCA HWHKOPIIOPUPOBAHUEC YAaCTUI[ METOJIOM
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MPOITUTKH MATPHI] B BOJHBIX pacTBopax. MHKopropupoBaHUe pa3iMyHBIX MMOPOIIKOBBIX MAaTEPHAIIOB
MOXET O0ECHeUHTh yNydlleHHEe WX DKPaHUPYIONMX XapaKTepPUCTHK. briaronmapss HaHOpa3MEPHOCTH
yactur, yoiepoaa  (13-120 uM) mpemiokeHa  METOAMKA — CO3JaHHMsS THOKHMX — MAaTephalioB,
SKPAHUPYIOIIUX 3JICKTPOMArHUTHOE WU3JydeHUE, Ha OCHOBE TMPOIMUTKUA BOJIOKHUCTBHIX TKaHEH
KIICEBBIMH YTIIEPOJIOCOJICPXKAIIMMU pacTBopaMu. Ves MaHHOW METOJUKH COCTOMT B 3aIllOJHCHUH
YacTUIIAMU YTIIEpOJia MHKpONOp MarepHuaia, Kak TokazaHo Ha pwuc. 1. Tak, mo0OaBieHue
B BOJIOKHUCTYIO WJIH JUAJICKTPUYECKYIO BCICHCHHYK) OCHOBY YIJICPOJCOJNEPIKAIIMX BKIIFOUCHUIMA
00yCIIOBIMBAE€T  BBICOKHE CBOMCTBA  OCIAOJICHUS  AJIEKTPOMATHUTHOTO  M3IIyYEHUS  STUMU
MaTepragaMu, a 0COOEHHOCTh CTPYKTYpHI (HaJIM4rie OONBIIOr0 YHCIa COOOMAOMNXCS MEeXIy co00it
rmoyiocTeil) obecneunBaeT HU3KUHA KOd(DPUITHMEHT OTpasKeHHUS.

Puc. 1. Moenu BOJOKHUCTBIX (@) U BCIICHEHHBIX MAaTepHAoB (6)
JUTSL CO3/IaHMA SKPAHOB DJIEKTPOMATHUTHOTO H3JTyUCHHSI

Panee ObUTH npOBeeHBI UccienoBanus [1, 2] SKpaHUPYIONHUX SIEKTPOMATHUTHOE U3ITyYCHHE
MOTJIOTUTEJIEH HAa OCHOBE YIIEPOIOCOIepKaluX NopowmkoB. Ha nmepBom stane uccnenoBaHust ObUIO
YCTAHOBJIEHO, YTO B pe3yJbTaTe TMPOMHUTKH YIIEPOAOCOACPKAIIUX TOPOIIKOB (TEXHHYECKOTO
yriaepoaa, akTUBMPOBAHHOTO YIVIS, IOPOILIKOOOPAa3HOro INyHrWra, rpaduTa) 3HAYUTEITHHO
ymeHbiaetcs ko durment nepenayn [3]. [Ipu sToM Juts HCoTh30BaHUS MMPOMTUTAHHBIX TTOPOIIKOB B
KOHCTPYKIHSAX OKPAaHOB O3JIEKTPOMArHUTHOTO H3NYyYCHHST HEOOXOAMMO OOCCIEeUYUTh HAJICKHYIO
repMernsanuio. Ha cremyromem Jtame ucciefoBaHus Obula NpeIioKeHa KOHCTPYKIMS SKpaHa
9JIEKTPOMArHUTHOTO M3Jy4YCHUS] HA OCHOBE BBEHEHHMS IOPOIIKA TEXHUYECKOIO YIJIEpOoAa B COCTAB
MAalmrHHO-BA3AHHOI'O0 MOJHUAKPUJIIOHUTPUIIOBOrO0 IIOJOTHA IIYTEM MNPONWTKU HACBIIICHHBIM BOAHBLIM
pacTBOpOM  XJIOpUCTOro Kamblst. OnmHAKO Jjisi TakoW KOHCTPYKIMHM Takke TNOoTpeboBaitach
JIOTIONIHUTEIbHAST TePMETH3allUsl, BBHAY BBICOKOrO Bojpoconepkanus [4]. IIpencraBneHHble B TaHHON
paloTre pe3yabTaThl MCCIEAOBAHUMN SIBISIOTCA NMPOJODKEHHEM CEPUU 3KCIIEPUMEHTOB IO CO3JaHUIO
THOKHMX YTJIEPOJOCO/AEPKAIMX HOITOTUTENEH 3JIEKTPOMarHUTHOro wu3mydeHus. Llembio paGoTsh
SIBJISIETCS] HCCIIEIOBAHUE XaPaKTEPUCTHK SKPAHOB AIICKTPOMArHUTHOTO M3JIyYeHHSI HA OCHOBE BBEIICHHMS
YaCTHIL TEXHUYIECKOTO YIIIEpOAa B COCTAB BOJIOKHHUCTBIX MaTEPUaIOB C TOMOIIBIO KJIEEBBIX COCTABOB.

MeTtoauka

MeTtoanKka M3rOTOBJICHHS YTIIEPOAOCOACPIKAIINX JKPAHOB IJIEKTPOMATHUTHOTO HW3ITyYEHUS
Ha OCHOBE KJIEEBBIX COCTABOB COCTOHUT U3 CJEAYIOIIUX 3TAIOB!

— TIOATOTOBKA MOPOIIKA TEXHHYECKOTO yriiepo/ia (IPOMBIBKA, CYIIKA);

— pacKpoil CHHTETHYECKOTO TTOJIOTHA;

— INPUTOTOBJICHHE KJIEEBOI'O PAcTBOpa (OMpenesieHHe MAacChl CYXOro MOPOIIKOOOPa3HOTO
MaTepHuaja W KJIEEBOIO HAIlOJHUTEINS; MOMEIIEHHE MOPOIIKOOOpa3HOro Marepuasia M HaroJHUTEIs
B CMEIIMBAIONINN MEXaHU3M);

— IIOMEIIICHNEe CHHTETUYECKOTO IIOJIOTHA B E€MKOCTh C KIIEEBBIM YTJIEPOIOCOACPKAIINM
pacTBOpOM Ha 5 MuH;

— TPOCyIIKa MPOMUTAHHOTO MaTepualia B TeueHue 48 U Mpu KOMHATHOW TeMIiepaType;

—u3MepeHrne Kod(pQUIMEHTa OTPaXKCHUS H Tepeladd DIEKTPOMAarHUTHOTO H3ITyYeHHUs
MPONHUTAHHOTO BOJIOKHHCTOI'O MaTepuana.

B kauecTBe CMHTETHYECKOTO MOJIOTHA OBLIM BBHIOPAHBI HETKAHbIH BOJIOKHHUCTBIA MaTepuall U
ANIACTHYHBIN meHononuyperad. Hetkanoe nmonotao Ha 70 % COCTOMT U3 MONMUIPHUPHBIX BOJIOKOH U HA
20 % — W3 MONMIIPONMJICHOBBIX BOJOKOH. TOJIIMHA IOJIOTHA W3MeHseTcss oT 4,7 MM 110 6 MM,
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IOBEPXHOCTHAs MIOTHOCTH — 250-305 r/M°. JlaHHBIH MaTepHan o0aacT CleayOIHMH CBOMCTBAMY:
HEOJHOPOIHOCTh ~ CTPYKTYpBI, HPOYHOCTh, BBICOKAS T'MIPOCKONUYHOCTb, HE HAaKaIUIMBAacT
ANMEKTPUUYECKUI 3apsil. 3a c4eT HEOTHOPOJHOM CTPYKTYphI YacTHIBI yriiepoga CBOOOJHO MOTYT
MPOHHUKATh BIIIyOb MaTepualia W 3aKperisiThbcd B HEM. DJNaCTHYHBIA MEHONONIWYpPETaH OTHOCHTCS
K KJIacCy Ta30HANOJHEHHBIX IUIACTMACC WM MeHomIacToB. OO0beM BO3myXa B IEHONOJIHypETaHe
cocraBmsieT 110 90 %. brarogapst MeNKOsSUEHCTON CTPYKType NMEHOMOIMYPeTaH 00JIaaeT XOPOIIMMHI
MOKa3aTessIMU 3JIACTUYHOCTH M BO3AYXONpPOHUIIaeMocTH. [ uccienoBanusl IPOHUKHOBEHUSI YacTHUI]
yriiepoja B BCICHEHHBIC MaTepualbl IPH HMX MPOMUTKE KICCBHIMH pPAcTBOpaMH ObLI BBIOpaH
3JACTUYHBIN NEHOMONINYPETAH TONILHUHON 5 MM.

Ha ocHoBe npezcTaBieHHON METOANKH OBUTH M3TOTOBIICHBI CIICAYIONIHE 00pa3IIbI:

—obpaserr Ne 1 (puc.2) — CHHTCTHYECKHI BOJIOKHHCTBIH MaTepHall, MPONUTAHHBIA BOAHBIM
LIEIOYHBIM PACTBOPOM CIJIMKATOB HATpys (CUIIMKATHBIN KJIeH) ¢ 100aBIeHNEM TEXHUYECKOr0 YIJIEpOaa,;

— obpaser Ne 2 (puc. 3) — CHHTETUYECKH BOJIOKHHUCTBIH MaTepral, MpONUTaHHbIA IMYJIbCHCH
nonuBuHUIaleTara (ke [IBA) ¢ noGaBieHreM TEXHUYECKOTO yIiiepoa;

—obpazerr Ne3 (puc. 4) — a7macTUYUHBIA NMEHOMOJIMYPETaH (IIOPOJIOH), MPOMUTAHHBIA BOIHBIM
IIEJIOYHBIM PACTBOPOM CHITMKATOB HATPHS (CHITMKATHBIN KJIel) ¢ JoOaBIeHHEM TEXHIIECKOTO YIIIepoIa;

—o0pazery Ned (puc.5) — >IacTHYHBIA TEHOMOJUYpPETaH (MOPOJIOH), HPOIMUTAHHBIN
aMyJbcHel monuBuHMIaleTaTa (ke [IBA) ¢ mobaBieHreM TEXHUYECKOTO YIiIepoa.

Puc. 2. lludpoas portorpadus moBepxHOCTH (@) ¥ NONEPEUHOT0 cpe3a (6) CHHTETHYECKOT'0 HETKaHOTO
MaTepHaa, MPONUTAHHOTO BOJHBIM IIEIOYHBIM PACTBOPOM CHIIMKATOB HATPHs (CHIIMKATHBIN KIIeH)
¢ 100aBIICHUEM TeXHUYECKOTO yriepona

a o
Puc. 3. [udposas dpororpadus moBepxHOCTH (a) ¥ NONEPEUHOT0 cpe3a (6) CHHTETHYECKOT0 HETKAHOTO
Matepuaa, IPONUTAHHOTO IMYJIbCHEH MONMBHHMIIALIETATa C JOOABICHHEM TEXHUUECKOTO YIiIeposa

a
Puc. 4. Ludposast oTorpadust MOBEpXHOCTH (¢) M ONEPEHHOT0 cpe3a (6) ANACTUIHOTO IIEHOTIONMYPETaHa, IIPOITUTAHHOTO
BOJIHBIM IIEJIOYHBIM PACTBOPOM CHIIMKATOB HATPHSI (CHITMKATHBII KIIeit) ¢ I00aBIIEHIEM TEXHIYECKOTO YIiieposia
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0
Puc. 5. lludposas dortorpadus moBepxHOCTH (@) ¥ HONEPEYHOTO cpe3a (6) 3TaCTUYHOTO TICHOIIOJIMYpEeTaHa,
MPOMUTAHHOTO YMYJILCHEH MOJMBUHHIIALIETATA C 100aBICHUEM TEXHUYECKOTO YIIepoaa

Jns vccnenoBaHus SKpaHUPYIOIINX XapaKTEepUCTHK B Auamna3zone 8—12 I'T'n memomb3oBancs
rmaHopaMHbld m3MepuTenb ocinabimenns 1 KCBH SI12P—67 ¢ 'KU—61 u BOJHOBOJHBIM TPAKTOM,
KOTOPBII OOECTIeYMBAEeT BBHIIEICHUE W JCTEKTHPOBAHWE YPOBHEH MaAaromield W OTPAKEHHOW (WiIH
MPOILEALICH) BOJH 3JIEKTPOMArHUTHOTO H3ITyUYCHUSI.

Kospdurmment mnepemaun DOMU  (S) onpenensercss OTHONICHHEM HAMpPSHKEHHOCTEH
Majaronield BOJIHBL M BOJIHBL, IpOIIEALIEH uepe3 oOpasel, W TNPEACTaBIsIeT coOOH BEIMUYHUHY,
0o0paTHY0 0CIa0JICHHUIO.

Koaddumnuent orpaxkeHus ompenensercs dYepe3 KO3(PPHUIMEHT crosiueli BOJHBI 110
Hanpspkenuto (KCBH) usmepurensHOro Tpakra ¢ o0paslioM B peXHMax COIVIACOBAaHHOM Harpysku
(S11) 1 KOPOTKOTO 3aMbIKaHUS (S11(me)) C YCTAHOBICHHBIM METAIUTMYECKUM OTpakaTeIeM:

KCBH -1
Suucme) = 20108 e oy 2P

Pe3y.]'ll)TaTbI H X OGCY?K)ICHHC

Kak BumHO W3 puc. 2, 3, 4acTHUIlBl yriiepo/ia MPOHHUKIN BHYTPh CHHTETHYECKOTO MaTepualia
W 3aKPENIKCH C TOMOIIBIO CBA3YIOMIEro MaTepraia Ha BOJIOKHAX B BUJe arnoMepatoB. HeoOxoaumo
OTMETHUTB, YTO MPOCTPAHCTBO MEXKIY BOJIOKHAMH 3aIlOJHEHO KJIEEBBIM COCTABOM C TEXHHUYECKUM
yraepoaoM. [IpomuTka 53IacTUYHOTO IEHOMOJIMYPETaHa CHIIMKATHBIM KJIGEM ¢ TEXHHUYECKUM
YIJIepoJOM HE CHOCOOCTBYET ~TIIYOOKOMY TMPOHUKHOBEHHUIO VYIJIEPOJHBIX 4YacTUI[ B MaTepHal
(puc. 4, 6). bonbplias yacTh yriepoJa 3aKkpelyieHa B IOpax IOBEPXHOCTHOTO CJIOS THOKOTO
neHonoanyperana (puc. 4, a).

B pesynbraTe MPONMUTKU 3JIACTHYHOTO TMEHOMOIMYpPETaHA 3MYJbCHEH IOJIMBUHHIIANCTATA
C J00aBIeHWEM TEXHHYECKOrO YIJIepoja MPOUCXOJUT 3aroJIHEHHEM MOp Marepuana 4YacTUIaMU
TEXHUYECKOro yriaepona (puc. 5, a). Ilo TommuHe Marepuana 4YacTHIBI YIJIEpoaa B pe3yibTaTe
MPONUTKH PACTIPEIEISIFOTCSI paBHOMEPHO (puc. 5, 6).

Ha puc. 6,7 mnpenctaBieHbl YacTOTHBIE 3aBUCHMOCTH  KOI(D(MUIMEHTA OTpaKCHUS
u kKod(duIMeHTa mepenayn dNEKTPOMArHUTHOTO u3NMydeHus, rae rpapuk Nel — oOpaser
CHUHTETHYECKOTO BOJIOKHHCTOTO MaTepHhaia, MNPONUTAHHOTO BOJHBIM IMICJIOYHBIM PacTBOPOM
CIJINKATOB HATpHsl (CWJIMKATHBIM Kiel) ¢ Jo0aBieHHEM TEXHHUYECKOro yriepona; rpagpuk Ne 2 —
o0pasel] CHHTETHYECKOTO BOJIOKHHCTOTO MaTepHala, MPOIMUTaHHOT'O SMYJIbCHEH TOJIMBUHUIIAICTATA
(kneir TIBA) ¢ moOaBieHMEM TEXHHUYECKOTro yrieponaa; rpapuk Ne3 — obOpasel 3JacTHYHOTO
MEHOMOJINypeTana (MOPOJIOH), MPOMUTAHHOTO BOJHBIM MICTOYHBIM PACTBOPOM CHIIMKATOB HATPHSI
(cuiuKaTHBIN KjeH) ¢ 100aBIeHHEM TEXHUYECKOro yrieposa; rpaguk Ne 4 — oOpasel] 3JaCTHYHOTO
TIEHOTIONINypeTaHa (TIOPOJIOH), TPOINUTAHHOTO SMYyJIbCHed monmBuHIWIANeTata (ke [IBA)
c no0OaBjeHHEM TEXHHWYECKOro yriepoia. HammeHbinii xKo3(GUIMEHT OTpaKeHUs MOJIyYeH JUIs
obOpasna Ne 1, ero 3HaueHus wusMeHsoTcs B mpeaenax —13,5...-157 nb B amamazone wacrot
8-12 I'Tu, npu sToM ko3ddunuent nepenayn cocrasisier —9 nb. s oOpasua Ne 2 kosdduiueHT
OoTpakeHHUs U KO3(DPHUIIMEHT mepenadn TakKe UMEIOT HU3Kue 3HadeHus, —11... 14 1b u —6... 7,7 nb
COOTBETCTBEHHO, 4YTO OOBSCHSETCS PAaBHOMEPHBIM PpAaCHpPEACICHUEM YIJIEPOIAHBIX arjoMepaToB
B CTPYKTYpE BOJIOKHHCTOTO MaTepHania.
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Puc. 7. YactoTHbIe 3aBUCHMMOCTH K03 dunreHTa oTpakerus: SMU, naMepeHHOro B peKuMe KOPOTKOTO
3aMbIKaHus (@) ¥ COTNIacCOBaHHOW Harpysku (6) B auamasone wactot 8—12 I'Ty

HccnenoBanne xodpdunreHta  mepefaud oOpas3loB IEHOMOIUYpeTaHa, MpPONUTAHHBIX
YIIIEPOIOCOICPKAIIIMU  KIIEEBBIMH  COCTaBaMH, II0KA3aJ, YTO TIPH HCIHOJB30BAHUH SMYIBCHH
MOJIMBUHMIIAIIETATa C J00aBICHUEM TeXHUYECKoro yriepona (oopaserr Ne 4) ko duieHT nepeaaqn
cocraBisier —6,2... —8,1 nb B muamasone 4acror 8—12 I'T1. Haumenbmuii ko3dhduimeHT nepenadu
(-9,5...-11 nb) momyduen i meHomonuyperaHa (puc.6), MPOINHMTAHHOTO CHIMKATHBIM KJEEM
¢ mobaBieHHeM TexHHUYecKoro yriepona (obOpaser Ne 3), uto 00yCIOBIEHO CKOIUICHHEM OOIBIIOTO
KOJIMYeCTBa YaCTHI[ YIJepola y TOBEPXHOCTH TeHomonnyperaHa. /Jlias TeHomonnyperaHa,
NPONUTAHHOTO CHJIMKATHBIM YITIEpOIOCO/IEPXKAIMM KIieeM, 3HaueHHe Kod(duimeHTa oTpakeHus
n3Mensiercst B npeaenax —8,8... —9,4 n1b B nuamazone yacror §—12 I'T'y npu U3MEpeHUIX B pEXUME
COTJIACOBAHHOM — HArpy3kd W KOPOTKOTO 3aMblKaHus. HawmMeHbimuii k03QOUIMEHT OTpakeHUs
(-8,3...-12,31b) momyyen s obpasia  MEHONOJIMYpPETaHA, MPOIMUTAHHOTO  3MYJIbCHEH
nonuBrHIIaeTara (oopasen Ne 4) ¢ 106aBIeHHEM TEXHUYECKOTO yrieposaa (puc. 7, a).

3akiaouyenue

Ilo pesynmpraraMm TIPOBEICHHBIX WCCIEIOBAHUA MOXKHO ClIeNlaTh BBIBOJ, 4YTO THOKHE
YIIIEPOAOCOAEPKALIME MAaTEPUalIbl MOTYT OBITh CO3/IaHBI ITyTEM MPOMHUTKH BOJIOKHUCTBIX CHHTETHUECKUX
TKaHEH BOJHBIM LIETOYHBIM PACTBOPOM CHJIMKATOB HATPHS WM SMYyJIbCUEH MONMBHHMIIaNeTaTa. JJaHHbIE
CBSI3YIOIIIME BBICTYIAIOT B POJIM TPAHCIIOPTA YACTHIL yriiepoaa pasmepoM He Oosee 100 HM B CTpyKTYpy
MaTepralia U 3aKpeIuIioT UX BHYTPH, IIPH 3TOM YacTHUIIBI yriepoaa oOpa3yioT arperatsl. Koaddumuent
OTP@KEHUS TAaKMX MarepHaioB cocTaBisieT —14 nb, 4To COOTBETCTBYeT YMEHBIIEHHIO MOIIHOCTH
anekTpoMarHuTHOW BoyHBl Ha 80 %. Takum oO0pa3oM, C TOMOIIBIO TPOMUTKUA  KIJICEBBIMU
YIIIEPOAOCOICPKANIMMHA COCTABAMU BOJIOKHHCTBIX HETKAHBIX WIJIM BCIICHEHHBIX MaTEePUaJOB MOXKHO
COo3/1aBaTh THOKHE SKpaHbl SJICKTPOMATHUTHOIO M3IMY4YEeHHS C HHM3KUM KO3(D(HUIMEHTOM Iepenadu
(mo —20 nb) u xoahpuumenTom otpaxenus (10 —14 1b).
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