JlokJiAnpl BI'YHP DokLADY BGUIR

2017, Ne 2 (104) 2017, No. 2 (104)

VK 537.531:621.039.537-037.87

I'MBKHUE YI'VIEPOJOCOAEPKAINUE ITIOTJIOTUTEJIN
AJIEKTPOMATI'HUTHOTI'O U3JIYYEHUA
HA OCHOBE BOJIOKHUCTBIX MATEPHUAJIOB

E.C. BEJIOYCOBA!, AM.A. MOXAME/I?, S1.T.A. AJIb-AJIEMU?
YBenopyccruii zocyoapemeennviii yuusepcumem mpancnopma, Pecny6nuxa Benapyce

2Benopycckuii 2ocydapcmeennbiii ynugepcumem ungopmamuru u paouosnexmponuxu, Pecny6uuxa Berapyce

Hocmynuaa 6 peoakyuro 13 mapma 2017

AnHotanus. IIpeacTaBiaeHsl pe3ynbTaThl HCCIEIOBAHMS IPOLECCa HAHECEHMSI MOPOIIKOB YIIIEpOaa METOAOM
MPONUTKH  YTIIEPOAOCOAEPKAIIMM ~ pPacTBOPOM  BOJIOKHHCTBHIX ~ MaTepHaOB Ha  CBOHCTBA  SKPAaHOB
9JIEKTPOMAarHUTHOTO M3JIy4eHHs Ha WX OCHOBE. IIpuBeneHsl MUKpo(dOTOrpaduu MOBEPXHOCTEH M MOMEPEUHBIX
CPe30B HCCIEyeMbIX 00pa3loB, KOTOpBIC IIOKa3bIBAIOT pAacIpeieieHHe YacTHIl yIJIepoja B Marepuare.
[Tpoananu3MpoBaHbl YacCTOTHBIE XapaKTEPUCTUKH KO3(GHUIMEHTAa OTPAXEHWS M TEPeAadd IOIyYEeHHbBIX
YTJIEpOIOCOAEPIKAIUX MaTePHAIOB.

Kniouegvie crosa: TEXHUYECKHH YITIEpOJ, BOJIOKHHCTBIE MaTepHalbl, HOTJIOTUTENH 3IIEKTPOMarHUTHOIO
n3IydeHus, Koo HUIMEHT oTpakeHHs., KOAPPHUIMEHT repeiayu.

Abstract. The research results of influence fiber materials drenching carbonaceous solution on attenuation
electromagnetic radiation properties are presented. 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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BBenenune

IIpu pa3zpaboTke KOHCTPYKIUH O3KpaHOB 3JEKTpOMarHuTHOro wusmydeHus (OMU) wim
[IOTJIOTUTENIEN SJIEKTPOMArHUTHBIX BOJIH HCIONB3YIOTCA pa3lHyHble MaTepuansl. Tak, HampuMep,
yriaepoacoaepkamue Skpanel OMU  o0namaroT  cHOCOOHOCTBIO  OTpakaThb MM IIOTJIOLIATH
3IEKTPOMArHUTHBIE U3Iy4YE€HHUS B OTPEACIEHHOM JHara30He YacTOT 3a CUeT BBICOKOM MPOBOAMMOCTH.
OnHako TakWe SKpaHbl 00JaJaroT OONBIIMMH MaccOrabapUTHBIMH TapaMeTpaMH U HE HUMEIOT
ru0kocTy. CyIIECTBYIOT TEXHOJIOTHHM CO3AaHUs THOKUX SKPAHOB 3JEKTPOMArHUTHOTO M3TY4YEHHUs Ha
OCHOBE CHHTETHYECKMX TKaHEH, colepalliX HAaHOCTPYKTYpPHpPOBaHHbIE (eppOMAarHUTHBIE BOJIOKHA
WM METaJUIN3UpOoBaHHbIe HUTH [1]. TeXHOMOTHs N3rOTOBIEHNS TAKUX KPAHOB SBJSETCS CIIOKHBIM H
JoporocrosmuM npoueccoMm. Iloaromy 3amaua cosfgaHusl yriaepoaoOCOAepXkKalldX MaTepUanoB Ha
OCHOBE BOJIOKHHCTBIX MaTepHaJIOB SIBJIAETCS BECbMa aKTyaJlbHOM.

Panee Obu1i poOBeieHBI HCCIIETOBAHMS [2, 3] 3KpaHUPYIOMIMX AJIEKTPOMAarHUTHOE M3ITyYEeHUE
MOTJIOTUTENIEl Ha  OCHOBE  YIJIEPOAOCONEpKAIIMX  MOPOMIKOB  (TEXHWYECKOTO  YIiepoaa,
AKTUBHPOBAHHOTO YIJIsSL, IOPOIIKOOOPA3HOro LIYHTUTa, rpadura), NPONMUTAHHBIX Pa3THYHBIMH
pacTBOopaMu. YCTaHOBJIEHO, YTO IPU MPOMUTKE TEXHUYECKOro yriiepoja IUCTUIIIIMPOBAHHOM BOJOU
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ko3 uIueHT oTpaxkeHus cocrtaBiusier —4 b, kosddunuent nepemaun —15 nb. HeoOxomumo
OTMETHUTh, YTO TAKHE IOMIOTHTEIM UMEIOT KOHCTPYKTHBHBIC HEIOCTaTKu. Hampumep, HE0OX0auMo
o0ecreynTh HANSKHYI0 TepMETH3alMI0 W UCKIIOYHTh TOMaJaHKe BO3JyXa, YTO SIBISETCS
TEXHOJIOTHMYECKU CIIOKHBIM TPOIleCCOM. B kadecTBe pelieHus ObUTa TMPEUIOKEHA KOHCTPYKITHS
9KpaHa BIICKTPOMATHUTHOTO M3ITyYeHUsT HAa OCHOBE MOPOIIKA TEXHUYECKOTO Yriiepoa, MPOMUTaHHOTO
HACBIIICHHBIM BOJHBIM DPAaCTBOPOM XJIOPUCTOrO Kajblus. JlaHHAas CMECh MCIIOIb30Bajgach Kak
MIPOMEXKYTOUYHBIA CIIOM MEXIY 3IaCTUYHBIMHU IMECHOMOIMYPETAHOBBIMH TMOJIOTHAMHU C IMOCIEAYIONICH
repMeTH3alueil B MOJNMATHICH-TaBcaHOBOM 1ieHke [4]. IlpencraBieHHbie B JaHHOW paboTe
pe3yIbTaThl UCCIICAOBAHUN SBISIFOTCS MPOJOJDKCHUEM CEPHH SKCIEPUMEHTOB 110 CO3JIAHUIO THOKHX
YTIEPOOCOCPIKANIMX TOTTIOTUTEIICH AIEKTPOMArHUTHOTO n3ny4eHus. [lenpro nanHoi paboThl OBLIO
WCCIICIOBAHUE  CBOWCTB  DKPAHUPOBAHUS  JJIEKTPOMATHUTHOTO  M3JIyYCHUS  BOJOKHUCTHIMH
MaTepHalaMi, MPOMUTAHHBIME yTIIEPOAO0COACPIKAIIUME PACTBOPAMH.

DKpaHUpYIOIIEe XapaKTEPUCTUKH KOMITO3UIIMOHHBIX MAaTepHalloB ¢ J00aBJICHUEM YIJIepo/a,
HAHCCCHHBIX HAa apMUPYIOIIME OCHOBBI, OOYCIIOBJICHBI PACIPEICICHACM YacTHIl YIJIEpPOla B MaTpUIlS
BSDKYILIETO KOMITOHeHTa. [Ipu 3TOM dYacTwipl yriiepoja HE NMPOHHUKAIOT B apMHUPYIOIIEe OCHOBAHME,
KOTOpoe 00NiajaeT pajMoNpO3pavyHbIMUA CBOWCTBAMH. AKTYaJIbHBIM MPEJICTABISICTCS —HaIpapiicHHE,
CBSI3aHHOE C M3YYCHHEM METOJOB BHEAPCHUS YaCTHUI] YIJICPOIOCOJCPIKAINUX MATCpPUAIOB B THOKHUEC
apMUPYIOIINE OCHOBAHHUS, B KAUeCTBE KOTOPHIX MOTYT BBICTYIATh BOJIOKHHCTBIC OCHOBBI. OMHMM U3
TaKUX METOJIOB SIBJISICTCS IPOTMTKA BOJIOKHUCTHIX OCHOB BOJTHBIMHU PACTBOPAMH, COICPIKAIIUMH YIIIEPOI.

MeToaunka IKCIepUMEHTA

Ha ocHoBe paHee MOpOBEICHHBIX HCCICNOBaHMMA [2] B Kaue€CTBE pacTBOpA MPEIOKEHO
WCIIONIF30BaTh PACTBOP JUCTHJUTMPOBAHHOW BOJBI C TEXHUYECKHM YTJIEPOJIOM B COOTHOIIEHHH 1:1.
MeTouKa IPOTUTKHA BOJIOKHUCTHIX OCHOB BKITIOYAIIA CIIEAYIOMIUE TAIIbI:

— IPUTOTOBJIEHUE BOJHOTO YIJIEPOJOCOAEPIKALIET0 pacTBopa (ONpeAeseHHe MacChl CyXOro
MOPOLIKOOOPAa3HOTr0 MaTepuana M KUIKOCTHOTO HAIMOIHUTENS; MOATOTOBKA YTIIEPOI0COAEPIKAIIETO
MOpoIIKa (ITOMOJ, MMPOMBIBKA, CYIIKA); TIOMEIIEHHE TOPOITKOOOPa3HOTO MaTepralia U KUAKOCTHOTO
HaIOJHUTENS B CMEIIUBAIOIINI MEXaHHU3M);

— PacKpoil BOJIOKHHCTOTO MaTepHaja HeoO0XOIMMOro pa3Mepa, B KauecTBEe BOJIOKHHCTOIO
MaTepraga MOTYT OBITh BEIOPAHBI XJIOMTYaTOOYMa)KHBIE, TPUKOTAKHBIC WIIH CHHTETUIECKHE MTOJIOTHA;

— TIOMEIIeHHe BOJIOKHUCTOTO Marepualla B TIePMETUYHYID €MKOCTb C  BOJHBIM
yTIepOoI0COepKAIUM PacTBOPOM Ha 2 U;

—u3MepeHne KOod(PQUIMEeHTa OTPAKEHUS | Iepeladyd dICKTPOMATHUTHOTO H3ITYYSHHS
MIPOITUTAHHOTO BOJIOKHICTOTO MaTepHaa;

— IpOCYIIKa NPONMTAHHOTO MaTepuaja B CyIIWIbHOM Inkady mpu Temneparype 50 °C B
TedyeHue 1 4;

— u3MepeHne KO3 PUIMEeHTa OTpPaKEHUS | TIepeladyd dISKTPOMATHUTHOTO H3IyYSHHS
MIPOITUTAHHOTO BOJIOKHUCTOTO MaTepHara.

Jlnst uccneioBaHus SKPaHUPYIOIIUX XapaKTepucTuK B auamna3one 8—12 [T ucnosb3oBanics
naHopamHbiii u3meputenb ocnabnenus u KCBH A2P-67 ¢ 'KU-61 u BOTHOBOOHBIM TpakTOM,
KOTOPBIA OOECIIEYUBAET BHIIEICHUE M JETCKTUPOBAHWE YPOBHEH MaAaromied W OTpPaKEHHOW (WiH
[POILEAIIei) BOJTH 3JIEKTPOMAarHUTHOrO w3inydeHus. KammOpoBka oOopymoBaHMs Tepesa HadaioMm
W3MEPEHHUI SKPAaHUPYIOMIMX XapakTepUCTHK MPOM3BOAMIIACH IO CTaHAApTHOM wmeroamke [5].
Koaddumment orpaxenust ompenensercs depe3 Kod(Q(UIMEHT CTOSYEH BOJHBI MO HAIPSIKEHUIO
(KCBH) u3mepuTenbHOTO TpakTa ¢ 00pa3lioM B PEKUMAax COTJIACOBAHHOW HArpy3Kd U KOPOTKOTO
3aMbIKaHUs (C YCTAHOBJICHHBIM METAJIMYeCKMM oTpaxarenem). Koaddumuent nepemaun OMU
ONpEAENSAETCS] OTHOUIEHMEM HAIPsDKEHHOCTEH MaJarollell BOJHBI M BOJHBI, NPOMIEANIEH dYepe3
o0pasel, ¥ IpeACTaBIseT COOOH BETUUMHY, 0OpPaTHYIO 0CIa0JICHHIO.

Ha nepBom 3Ttare ucciegoBaHus MPOBOAMIACH MPONHUTKA YTIEPOIOCOACPKAIIUMHU BOTHBIMU
pacTBopaMH XJIOMTYaToO0yMaKHOT'O MOJIOTHA TOMIIHHOH 0,5 MM.

Ha BropoM »sTame wuccnenoBaHMS NPOBOAMIACH MPONUTKA TPUKOTAXKHOTO Marepuaia
TOJIIIUHOHN 2,5 MM YTJIEPOIOCOAECPKAIIUMH BOTHBIMH PACTBOPAMH.

Jns manpHEWIIMX HCCIeAOBaHUN ObUI BBIOpAaH CHHTETHMUYSCKHN HETKAHBIA MaTepuall u3
noNM3(QUPHBIX  BOJOKOH TONIIMHOM 5 MM. JlaHHBIH MaTepuan HMeeT HEYNOpAJOYEHHO
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pacmpeqelieHHble BOJOKHA, YTO MOXET CIOCOOCTBOBaTh TIIyOOKOMY NPOHHKHOBEHHIO YacTHUI]
yriepoja BriryOb MaTepuaa.

Jlis apryMeHTanuu pe3ylbTaToOB HCCICOBaHUI ObLTH clienaHbl MUdpoBbie (Gororpadhuu
MOBEPXHOCTH MaTepualioB ¢ momoulpio Mukpockona METAM-P1 u nudpooit kamepsr LIK-13,
KOTOpasl TpeJHa3HadeHa /I 3axBaTa H300pakeHWMS M HMX 3alHCH HAa METaUIorpaduuecKux
MHUKPOCKOIIaX.

PesynabTaThl u X 00cyKaeHUe

[Ipu mpomuTKe XIOMYATOOYMa)KHOW TKaHH BOIHBIM pacTBOpoM c cozaepxkanueM 50 %
TEXHHYECKOTO yIiiepoja K KaKIOMY BOJIOKHY NPHUKPEIUIIOTCS YacTHIBI TEXHHYECKOTO YTIIepona.
IIpn momepeyHOM cpe3e NPOIMUTAHHOIO MaTepuaga OOHApPYXKEHO, YTO YAaCTHULBI TEXHUYECKOTO
yriepoja HaxOAATCS TOJNBKO Ha BOJIOKHAX, PACIONIOKEHHBIX ONKe K BHEIIHEH MOBEPXHOCTH
Matepuana (puc. 1).

B pesynpTare mponMTKM TPUKOTA)KHOTO IIOJOTHA BOAHBIM PAacTBOPOM C A00aBICHHUEM
TEXHUYECKOro yriepoja HaOofaeTcs 3aKpeIUICHHE 4JacTHll yrilepoja Ha MOBEPXHOCTU M BHYTPHU
BOJIOKOH, ITPH 3TOM MIPUCYTCTBYIOT MPOCTPAHCTBA, HE 3aMOJIHEHHBIE YacTHLIaMH yriiepoda (puc. 2).

[IponuTka CHHTETHYECKOTO Marepuana BOAHBIM PAacCTBOPOM C J00aBIIEHHEM TEXHHYECKOTO
yriepojia moKa3aja, 4YTo YacTHUIIbl YIIepo/ia HEpaBHOMEPHO 3aKPEILISIOTCS Ha BOJIOKHAX, IPOHUKAIOT
BINIyOb MaTepuaia. B mpoctpaHcTBe Mex 1y BOJOKHAMU YacTHIl yIieposa He 0OHapyxeHo (puc. 3).

Puc. 1. lTudpposas muxpodororpadus MOBEPXHOCTH U MOHNEPEUHOT0 Cpe3a XJI0MIaToOyMaKHOrO MaTepuaa,
HPONUTAHHOTO BOJHBIM PAaCTBOPOM C 100ABICHUEM TEXHHYECKOTO Yriiepo/a

Puc: 2. Lludposas muxpodororpadus IOBEPXHOCTH M MOMEPEUHOTO Cpe3a TPUKOTAKHOTO MaTepHara,
MIPOTIUTAHHOTO BOJHBIM PacTBOPOM C J100aBJICHHEM TEXHHYECKOTO yriieposa

- -

Puc. 3. Hudposas mukpodoTorpadus moBepxHOCTH U MONEPEYHOTO Cpe3a CHHTETHYECKOr0 Marepuaia,
MPOMUTAHHOTO BOJHBIM PACTBOPOM ¢ JI00ABICHHEM TEXHHYECKOTO yriiepo/ia
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IIpu mnpommTke XJIOMYaTOOYMaXKHOTO TOJIOTHA BOJHBIM PACTBOPOM C TEXHHUYECKUM
yIiepoaoM 3HaueHue KoddduimeHTa orpakeHus cocrasiser —2,1...-3,3 1b B nuama3oHe 4acToT
8-12ITu (puc.5,6), uTo OOBICHIETCS PABHOMEPHBIM paACHPEACICHHEM YaCTHI[ TEXHHYECKOIO
yriaepoja mo ToimuHe moyiotHa. KoagduimeHT oTpaxkeHus, H3MEPEHHBINA B PEKUME COTJIACOBAHHOM
Harpy3ku, cocrapiser —15,8... —20 n1b (puc. 5, a). Takue 3HavyeHHs KOIDDHUIUCHTA OTPAKECHUS U
nepenayn 00yCIOBIEHB HEOOIBIIION TOMIIMHOM 00pasia.
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Puc. 4. YactoTHas 3aBucuMocTh KoddduimenTa nepeaayu B auanaszone yactor 8—12 ' 1y MaTepuaios,
MPONUTAHHBIX YIIIEPOAOCOAEPKALIMM PACTBOPOM
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Puc. 5. YacToTHBIE 3aBHCUMOCTH KO3()(PUIMEHTA OTPAXKEHHS, H3MEPEHHOTO C METAININYECKAM OTpaskareieM (a)
u 6e3 Hero (0), B nuana3one yactor 8—12 [Ty 1uist MaTepHaioB, IPOIMUTAHHBIX YTIEPOI0COISPKALINM
pacTBOpoOM

JL1st TPUKOTaXXHOTO MOJIOTHA, TIPOTIUTAHHOTO BOJIHBIM PACTBOPOM C TEXHHUYECKUM YTIIEPOJIOM,
KO3 PHUIHEHT OTPAKEHUS COCTABIIAET OKOJI0 —2... —4,2 nb B nuamnazone yactot 8—12 I'Ty (puc. 5, 6).
Koaddumment . otpaxkenus, W3MEPEHHBII B pEXHME COTJIACOBAHHOW HArpy3KH M KOPOTKOTO
3aMBIKaHUs, ©UMEET OJMHAKOBBIC 3HAUEHUS, €r0 3HaueHWe n3MeHsercs B mpeaenax —1,2...-1,6 nb
(puc. 5, a). B pe3ysbTare mpocymki KOI(GGHUIUSHT OTPAKECHHS YMEHBIIASTCS 33 CUET UCIApSHHUS
CBOOOJHOM BOABI. sl cyXOro CHHTETHYECKOro MaTepHaia, MPONUTAHHOTO BOJHBIM PACTBOPOM C
no0aBJIeHHE TEXHUYECKOTO yrieponaa, KodhGuimeHT oTpakeHus, H3MEPEHHBIA B PEXKUME KOPOTKOTO
3aMbIKaHus, cOCTaBIisAeT nopsiaka —4,7... —6,5 nb.

HcenenoBaHne 4YacTOTHBIX XapaKTEPUCTHK Kod(D(UIMEHTa IepeJjadyd B JUara3oHe YacToT
8-12TTun nokasamu  (puc.4), UTO JUIA  XJOMYATOOYMAKHOTO  MOJOTHA,  MPOIMMUTAHHOTO
YIIIEPOMOCOIEPIKAIIM PACTBOPOM, KO3 HIMEeHT nepenadn cocTtapiseT —14... —19 n1b nesaBucumo ot
Bujia yriepoza. Takoe 3HaueHre Kod(duiimeHTa nepenadu 00yCaOBICHO BBICOKUM COJIEPKaHUEM BOIBI B
BoJIOKHaX Marepuana. [locne npocymiku Mareprana Ko3pPUIMEHT Tepeadd YMEHbIIASTCs 10 3HAUCHHUS
—0,55...—2,8 nb. Kosddummenr nepemaun mis TPUKOTAKHOTO TIOJOTHA, IIPOIMUTAHHOTO BOIHBIM
pacTBOPOM ¢ J00aBIEHMEM TEXHHYECKOrO YIJIEpojaa, MMeeT 3HaueHus nopsiaka —13,4...-16,11b B
nmarnaszoHe yactotr 8—12 I'T, mocie npocymky 3HadueHrne Ko3(GHIeHTa Tepeiaddl YBeIHIHBACTCS JI0
-1,2...-3,41b. WM3mepenus xodppuuMeHTa mepefayd CHUHTETUUECKMX HETKAHBIX MaTepHalioB,
MPOTMTAHHBIX PACTBOPOM C J00aBJIEHHEM TEXHHYECKOTO YIIIepoja, IMOKaszal, 4To KOd(QQUIHMeHT
nepenavd coctapisier nopsaka —25 nb B quanasone yactotr 8—12 I'Tn. [ocie nmpocyliky mponMTaHHBIX
CHHTETHYECKHX MaTepUasioB 3HaYeHHe Kod(uIeHTa nepeaaun ypennausaercs Ha 17 nb.
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Ha cnexyromem stame uccieoBaHHs NMPOBOIMIACH MPOMUTKA CHUHTETUYECKUX HETKaHBIX
MIOJIOTEH CIHMPTOBBIM PAacTBOPOM, PACTBOPOM MOHOATHIICHTIIMKOIS, PAacTBOPOM IOBEPXHOCTHO-
aktuBHBIX BemecTB (IIAB) c¢ moOaBrmeHmeM TEXHHYECKOTO YTJIEpOJa B PAaBHBIX IPOIIOPIHUAX.
[lonmy4yeno, 4YTO YrIIEpOAOCOAEPKAIIME BOJOKHUCTBIE MaTepUalbl [0 TMPOCYMIKH 00JaJaloT
koab¢uimenTom nepenaun nopsaaka —40 1b B auamazone yactor 8—12 I'TH mpu HCIIOIB30BaHUHU
pactBopa I1AB ¢ gobaBienuemM TexHUYECKOTO yriepoaa. llpu mpocymike CHHTETHYeCKOro MaTepraia
MUHHMaJIbHOE 3HaueHWe Kod(p¢uimeHTa nepenaun cocraBmsieT —13,8...-152 n1b mpu npomuTke
pPacTBOpPOM MOHOSTHJICHIJIMKOIIS C JOOABICHUEM TEXHUYECKOTO yriiepoaa (puc. 6).
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Puc. 6. YactoTHas 3aBHCUMOCTB KO3()(HUIUEHTa epefady Uil MaTepUalioB, IPOIUTAHHEIX CIUPTOBBIM
pacTtBopoM (KpuBas 1), pacTBOPOM MOHOATHIICHTIIUKOIIA (KpuBas 2), pactBopom [TAB (kpuBas 3)
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Puc. 7. YacToTHBIE 3aBUCUMOCTH KO3 GHUIMEHTA OTPAKESHHS, U3MEPEHHOTO ¢ METAININYECKUM OTpaXkareneM (a)
u 6e3 Hero (6), U1 MaTepUasoB, IPOIUTAHHBIX CIIMPTOBBIM PacTBOpPoM (KpuBas 1), pacTBopom
MOHOATIJICHITTUKOIIS (KpuBast 2), pactBopom [TAB (kpuBast 3)

Koaddunpyenr -otpaxeHus, M3MEPEHHBI B PEKUME KOPOTKOIO 3aMBIKAHHS, COCTaBIISIET
-1,5...-2,31b . i  BOJOKHHCTBIX MaTepHalOB, TNPONHUTAHHBIX pacTBopoM [IAB  wm
MOHOATHJICHTJIMKOIISI € JI00aBICHHEM TEXHUYECKOro yriepojaa, M —3,9...-52 nb mis BOIOKHUCTBIX
MaTepuasoB, NPONHUTAHHBIX CIMPTOBBIM PAcTBOPOM C J00aBICHHEM TEXHHYECKOro yriepona. B
pe3yJibTaTe IPOCYIIKH KO3 QUIIMEHT OTpaskeHUs! AJIsl BCEX MPOIUTAHHBIX CHHTETUYECKUX MaTepHajioB
yMeHbIIaeTcs. JJisi CHHTeTHYecKoro Marepuaia, MpPOIMUTAHHOTO PACTBOPOM MOHOITHIICHTIIMKOJNS C
N00aBIEHHEM TEXHUYECKOTro yriiepona, koadduimeHt otpaxenus cocrasisier —4 nb. Ilpu mponutke
CHHTETHYECKOro Matepuana pactBopoM IIAB ¢ nobaBneHnemM TeXHHUECKOTO yrieponaa Ko3hQHIUEHT
oTpakeHus: coctapiseT —6,8... —10 1b. MunumaneHbiil K03 duiment opraxenus (—15,6... —17 nb),
W3MEpPEHHBII B pEXHME KOPOTKOTO 3aMBIKaHHs, TIONY4YeH /IS CHHTETHYECKOrO MaTepHaa,
HPOMUTAHHOTO CIIUPTOBBIM PACTBOPOM C JI00ABICHHEM TEXHUUYECKOT0 yriiepona (puc. 7, a).

3akiaoyenue

Ha ocHoBe TaHHBIX HCCIIENOBaHNUI YCTAHOBIICHO, YTO JIISI CO3JAHUS PaJIOTIOTIIONIAONIX THOKHX
MaTepraioB M KOHCTPYKLMH Ha MX OCHOBE LIEJIECOOOpPa3sHO HCIOJB30BATH CHHTETUYECKUE HETKAHBIE
nosnotHa. braromapsi XaoTWYHOMY pacloONOXKEHHIO BOJIOKOH YacTHLBI YIiepoja MPOHUKAIOT BIIIyOb
Marepuana. Takum oOpa3oM, BO3MOXKHO CO3/1aBaTh BOJIOKHHCTHIE MaTE€PHUAIIbI, COIEPIKAIIHE YaCTHUIIHI
yriepoza 1 o0ajaionye HU3KuM Ko3pUIMeHToM oTpaskeHus U epeiady IPH HeOOJbLIOH TOJIIMHE.
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IIpu »sTOoM JaHHBIE YIIACPOAOCOJCpXKAIMUE MaTEpPHabl O0NANAIOT HEMOCTOSHHBIMU
SKPaHHUPYIOIMMMH CBOHCTBAMHM, T. K. MOPOIIOK TEXHHYECKOTO YIJIEpOoJa He 3aKperieH B CTPYKType
BOJIOKHHCTOTO MaTepuana. JlampHeilmme WCCIeIoBaHUS HANpaBICHbBl Ha pelieHHe 3aJadyu
3aKpEIUICHUS MTOPOIIKAa TEXHUUYECKOTO YIJIEpOia B COCTABE BOJOKHUCTOTO MaTepuaia, Ul 3TUX Lenei
TJIAHUPYETCS MCTIOIB30BaTh KJIEeBbIE PACTBOPHI C T0OABIECHIEM MOPOIITKA TEXHUIECKOTO YTIIepoa.
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