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AnHoTanus. CoBpeMEHHOE IIPOM3BOJICTBO U3/IETHI U3 KOMIIO3ULIMOHHBIX MaTE€PHAaIOB HA OCHOBE TEPMOPEAKTHBHBIX CBA3YIOIUX B OCHOBHOM
6asupyercs Ha UCIOJIb30BAHUHU TIPEABAPUTENBHO IPONUTAHHBIX APMUPYIOLIMX TEXHUYECKUX HUTEH — npenperos. CBaA3ylolee, IPUMEHAEMOE
I TakuxX noaydaOpHKaToOB MOJKHO OTBEYaTh JBYM BaKHBIM TEXHOJNOTHYECKHM TpeOOBaHMAM: 0ONaJaTh HHU3KOH pPEaKIMOHHOH
CIIOCOOHOCTBIO (BBICOKOI JKM3HECHOCOOHOCTBIO) IIPH XPAaHEHHH B TEMIICPATYPHOM HHTepBaie oT —5 10 +25 °C M BO3MOXHOCTBIO
PEryupoBaHKs BPEMEHH OTBEPXKACHHS HPH TeMIleparypax GopmoBaHus u3nenus. [ ycTpaHEeHUs HEJOCTATKOB TPaJHUIIMOHHOTO CII0co0a
HOJTY4YEHHUs OTMMEPHBIX KOMIO3UIIMOHHBIX MAaTEpPUasIoB, I yIydlIeHUs X INPOYHOCTHBIX XapaKTEPHCTHK M YJCIIEBICHUs IOTy4aeMBbIX
apMUPOBAaHHBIX KOMIIO3UTOB B pab0oTe MPEI0KEHO UCIIOIb30BaTh METO] CI0EBOI0 HAaHECEHHs KOMIOHEHTOB. CyTh METO/Ia 3aKJIF0oYaeTcs B
HOCIIOHHOI IPONUTKE BOIOKHUCTOIO HAIOJIHUTENSL PACTBOPOM CBS3YIOLIETO, a 3aTeM pa3pabOTaHHOM OTBEPKIAIONIEH CUCTEMOM, COCTOSIIeH
U3 aMUHHOTO OTBEPJMTENIS, KOTOPBII NPEMATCTBYET B3aUMOAEHCTBUIO OTBEPAUTEINS CO CMOJIOH B YCIIOBUSIX XPaHEHUS U AMYIbCHUI 3aI{UTHOTO
nonumepa. CucTeMa CBs3yIOIee - HANONHUTENb AKTHBU3HPYETCsS JHMIIb NPU IOBBINIEHHOH TeMIepaType B YCIOBHSAX OTBEPXKICHHS.
YCTaHOBJIEHO, YTO ONTHMAJBHBIMU IapaMeTPaMu Ul HepepaboTKH METOJOM IIPAMOro MPECCOBAHUA IOTY4EHHBIX CIIOCOOOM CIIOEBOro
HaHECEHMs1 KOMIIOHEHTOB IIpepIeroB spiseTcs aaiaeHue 15 Mlla u temneparypa 160-170 °C Bbiaepkkoit ox naBienueM 15 munyt. Eciu
HOJIy4aTh U3JEIMs METOJOM HaMOTKH, TO JUIS TAKMX U3JEIMI ONTUMAJIbHOMH ABIIsIeTCS TepMOOOPabOTKa B TeueHUe 6 4acoB IIPH TEMIIEPAType
120 °C. B ycnoBusix ¢(opMoOBaHMS H3/ENUi, TO €CTh NPH IOBBIILICHHOW TEMIEpaType W IMpH IOBBIILICHHOM JAaBJICHHH MNPOTEKAET
B3auMOoau((y3Hss KOMIIOHEHTOB BCIICACTBUE JBIKCHHS BCTPEUHBIX ITOTOKOB. ONUTOMEpHBIC MOJIEKYIBI U3 00bEMa cMOIBL TUGGYHAUPYIOT
U3 BHYTPEHHETO CJIOS BO BHEIIHMH, 8 KOMIOHEHTBI OTBEPXKJAIOLIEH CHCTEMBI HABCTPEUY MM M3 BHEIIHETO Clos BO BHyTpeHHHH. Crocod
CJIOEBOT0 HAHECEHHs] KOMIIOHEHTOB JIaeT BO3MOKHOCTb CO3/IaHHs MAKPOI€TePOreHHOI CHCTEeMbI B3aMMOIIPOHUKAIOIIHUX TTOJTMMEPHBIX CETOK B
0071aCTH KOHTAaKTa IOCJIEOBATEILHO HAHECEHHBIX CJIOEB. Pe3ynbTaToM HCCIENOBaHUN SBIIAETCA YBEIHMYCHHE CPOKOB XpaHEHHS,
KU3HECIIOCOOHOCTH mpernperoB (1o 10 cyTok) M yiydineHHe KOMIUICKCa (PU3HKO-MEXaHHYECKHX CBOMCTB KOMIIO3HTOB: pa3pyIIaroliee
HAIpsDKEHHE TIPU CTATUYECKOM H3rube yBenmduBaeTcs 1o 60 %, npu quHammueckoM m3rude (yaape) - no 50%. IlpumeHenne B kadecTse
3aI[UTHOTO IOJIMMepa KapOOKCUMETHIILEIIII0NI03bI 00ecreynBaeT Ooee BHICOKHE MOKa3aTelId HCCIIeLyeMbIX CBOICTB, 4YeM NpU MPHMEHEHUH
B KaueCTBE 3allIUTHOIO NoNMMepa OyTaJMeHCTHPOIHLHOIO JIaTeKca.

KmoueBble cioBa: quddys3us, mpemper, MaKpOreTepOreHHas CHCTeMa, 3allUTHBIA IMONHMEp, JKU3HECHOCOOHOCTh IMPENpEeros,
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Features of diffusion processes in the preparation of prepregs by the method of
layered application of components

Irina V. Cheremukhina ' cheryomuhina.i@yandex.ru 0000-0002-6306-8905

1 Engels Institute of Technology (branch) Saratov State Technical University named after Yuri Gagarin, 17 Svobody Square, Engels,
Saratov Region, 413100, Russia

Abstract. The modern production of products made of composite materials based on thermosetting binders is mainly based on the use of pre
— impregnated reinforcing technical threads-prepregs. The binder used for such semi-finished products must meet two important technological
requirements: have a low reactivity (high viability) when stored in the temperature range from -5 to +25 © C and the ability to adjust the curing
time at the molding temperatures of the product. To eliminate the disadvantages of the traditional method of obtaining polymer composite
materials, to improve their strength characteristics and reduce the cost of the resulting reinforced composites, it is proposed to use the method
of layered application of components. The essence of the method consists in layer-by-layer impregnation of the fibrous filler with a binder
solution, and then a developed curing system consisting of an amine hardener that prevents the interaction of the hardener with the resin under
storage conditions and protective polymer emulsions. The binder-filler system is activated only at an elevated temperature under curing
conditions. It is established that the optimal parameters for processing by direct pressing of the pre-pegs components obtained by the method
of layer deposition are a pressure of 15 MPa and a temperature of160-170 °C with a pressure exposure of 15 minutes. If you get products by
winding, then for such products, heat treatment for 6 hours at a temperature of 120 °C is optimal. In the conditions of forming products, that
is, at an elevated temperature and at an increased pressure, the mutual diffusion of components occurs due to the movement of oncoming flows.
Oligomeric molecules from the resin volume diffuse from the inner layer to the outer one, and the components of the curing system meet them
from the outer layer to the inner one. The method of layered application of components makes it possible to create a macroheterogenic system
of interpenetrating polymer meshes in the contact area of sequentially applied layers. The result of the research is an increase in the shelf life,
the viability of prepregs (up to 10 days) and an improvement in the complex of physical and mechanical properties of composites: the
destructive stress during static bending increases to 60 %, during dynamic bending (impact) - up to 50 %. The use of carboxymethylcellulose
as a protective polymer provides higher indicators of the studied properties than when using butadiene styrene latex as a protective polymer..
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BBenenne

CoBpeMeHHOE NIPOU3BOACTBO H3IACIUH U3
KOMIIO3UIIMOHHBIX MaTepUaJlOB Ha OCHOBE TE€PMO-
PEaKTUBHBIX CBS3YIOLIMX B OCHOBHOM 0azupyercs
Ha MCTIONB30BAHUM TPEBAPUTEILHO PONHUTAHHBIX
ApPMUPYIOIIUX TEXHUYECKUX HUTEH — IPerperos,
npudéM CBs3yIOIEe AJsl HUX JOJDKHO OTBEYarhb
ZIBYM OCHOBHBIM TE€XHOJIOTHYECKUM TPEOOBAHMSIM:
00J1a1aTh BRICOKOM KU3HECITOCOOHOCTRIO (HM3KOMH
PEaKIMOHHON CITIOCOOHOCTHIO) TIPU TeMITepaTypax
xpaneHust (Txp = -5+1+25 °C) u BO3MOXXHOCTBIO
PEryJIMpOBaHUsl BpEMEHU OTBEPXKACHUS NPHU TEM-
mepaTtypax GopmoBanus magenus [1, 2] .

s yBenW4eHHs [IONMYyCTUMBIX CPOKOB
XpaHEHUs! MPENpPeroBs, yAyUIIEHHUsS MPOYHOCTHBIX
XapakTepUCTUK U YACUICBICHUS MOJIYy4aeMOro
MaTepHaia B paboTe MpUMEHEH CIocod CI0eBOro
Hanecerns komnoneHToB (CHK) CymuocTs 3TOTO
croco0a 3aKJII0YaeTcss B TOM, YTO KOMIIOHEHTHI
CBSI3YIOILETO U OTBEPAUTEIb HAHOCAT I00YEPETHO
MOCJIONMHO Ha OJWH U TOT K€ BOJTOKHHUCTHLIN HAIIOJI-
Hutens. CHayajga HUTH MMPONUTHIBAIOT PpaCTBOPOM
3MOKCUJHOW CMOJBI, @ 3aTEM OTBEPKAAIOLICH CH-
CTEMOM, COCTOSIIIEH U3 OTBEPIUTENS U AMYJIbCUU
TEPMOIUIACTUYHOIO 3aLIUTHOIO MoiauMepa. 1'oToBbIi
npenper nepepadaThIBAIM  METOAOM  HIPSMOTO
npeccoBanus pu JasieHnu 15 MITA u temnepatype
120 °C, Be1aepxKo# o napinenueM 10 MUHYT, Win
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HAMOTKOH — C TIOCIEIYIOIEH TepMOoOoOpabOTKOIM
u3nenus B reueHue 4 yacos mpu 100 °C [3].

MaTepI/IaJ'[LI H METOIbI

B kadecTBe OOBEKTOB HCCIECIOBAHUS WC-
IIOJIB30BaJIM SMOKCHUIHBIA OIIMTOMEDP JTHAHOBOTO
psana BM1-20 (COCT 10587-93), B kauecTBe HAIOJN-
HUTENEN — NOJIUAKPUIOHUTPWIBHBIN TEXHUYECKUI
KryTuK (HUTpoH) — (TY-13 —239-79), ruapatuen-
mono3nyto HuTh (BH) (TY-6—-06-58-79), monuka-
npoamuanyio HUTH (kampoH) (TY 15-897-79);
3AIUTHBIX MOJMMEPOB — KapOOKCUMETHIILIEILTEON03a
(KMLI) (TY-6-12-1020-75), OyTagneHCTUPOIHHBIHI
natekc (Oyctmnar) (TY-6-15-1090-77).

B uccnenoBaHusx KOHTPOJIUPOBAIN JIMHEH-
HYyI0 TJIOTHOCTH (TT) MCXOAHBIX M MPONMMUTAHHBIX
HUTEH W cTeneHb mpeBpameHus (X) HCXOMHOTO
OJIMTOMEPHOTO  CBSI3YIOIIETO B HEPACTBOPHUMBIN
cerTdyarslii IpoAykT. Bemnumny X omnpezpeinsiau
METOJIOM DKCTPAKIINH 30JIsI AlIETOHOM TTPH KOMHAT-
HOH TemImeparype.

OO0pa3ipl KOMIO3UTa MOIYyYald METOJOM
CJIOEBOTO HAHECEHHWS! KOMIIOHEHTOB (PHCYHOK 1),
CyThb KOTOPOrO 3aKJIFOYAETCs B IOCIOMHON IpO-
IIUTKE BOJIOKHUCTOI'O HAINOJHUTENS BHAJaje
PacTBOPOM CBSI3YIOILETO, a 3aTEM OTBEPAAOLIEH
CHUCTEMOM, coAeprKalleil HapsAay C OTBEPAMTEIEM
3alUTHBIN TOIUMED.
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Pucynok 1. Cxema noiy4eHus mpernpera croco0oM CIIOCBOr0 HAHECEHUSI KOMIIOHCHTOB: | — pyJIOH HATIOJMHUTEINS 2, 4,
5,7,10, 13, 14, 16, 18, 19 — nanpasmnsroniie poiuky; 3,12 — mponuToYHBIE BaHHEL, 0, 11, 15 — OT)KUMHBIE YCTPOWCTBA,
8-nonnepxuBaromuit ponuk; 9,17 — cymmipHabie KaMmepsl; 20 — MpuEMHOE YCTPOCTBO

Figure 1. The scheme for obtaining a prepreg by the method of layered application of components: 1 - a roll of filler; 2,
4,5,7,10, 13, 14, 16, 18, 19 — guide rollers; 3,12-impregnation baths; 6, 11, 15-wringing devices; 8 supporting roller;

9,17-drying chambers; 20-receiving device

B nporiecce monydenus npenpera crnocooom
CHK BOJIOKHHUCTBIN HAIIOJIHUTEL B BUAE HUTEH
CMaThIBAIHM ¢ OOOWH W 1O TPAKTy YCTAHOBKH IS
MPOMUTKU HANPABISUIA B BaHHY CO CBSI3YIOLIUM,
pucyHok 1. ITocie mponuTouHON BaHHBI TOMHMO
CBSBYIOIIETO B MEKBOJOKOHHOM ITPOCTPAHCTBE
MOBEPXHOCTh BOJIOKHHUCTOTO HAIOJHUTENS 3aXBa-
TBIBAET €IE HEKOTOPOE KOJIUYECTBO CBA3YIOIIETO,
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MO3TOMY HA BBIXOJE€ U3 MPONUTOYHOW BAHHBI
H30BITOK CBS3YIONIETO OTXKUMAIHM TPH ITOMOIIH
CIIENUAIIBHBIX POJIMKOB U MOCIIE KPaTKOBPEMEHHOTO
MOJCYIIMBAaHUS MpENpPEr IMOCTyNaeT BO BTOPYIO
MMPONUTOYHYIO BaHHY, 1€ IPOMMUTHIBAETCA OTBEP-
JKJIAOIIe CHCTEMOM, M3JIMILKKA KOTOPOM TaKke
YAAIAIOTCS NpU MOMOUIU CIELHUATBHBIX OTKHUM-
HbIX pOJUKOB. ['OTOBBII mpemnper HampaBiseTCs
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B CYIIWIBHYIO KaMmepy, TAe MPOUCXOAUT YaCTHIHOE
yAaleHne 3allUTHOTO MOJIMMepa, 3aTeM IMpemnper
CMATBIBACTCS B PYJIOH, MEXKAY CIOSIMHU ITPOKJIA IbI-
BaeTCs aHTHAATrEe3NOHHAS TUIEHKA

[IporuTKa BOIIOKHUCTOTO HAIOJHUTENS HE
OTBEpAUTENEM B UHUCTOM BHJIE, @ CMECBIO OTBEPAU-
TeJsl C PACTBOPOM TEPMOILIACTUYHOTO 3aIIUTHOTO
MoJIMMepa CHOCOOCTBYET YBEIMYCHUIO CPOKOB

XpaHEHUs, HKU3HECIIOCOOHOCTH  TOJIyYaeMbIX
cnocobom CHK mpemnperos. 3amutHblii OAHMED
MPEMSTCTBYEeT  B3aMMOJICHCTBUIO  OTBEPAMTEIS

CO CMOJIOH B yCIIOBUSIX XpaHeHUs [4].

[TogOopoM 3amIMTHOTO TOJMMEpPa B OTBEP-
JKJIAIOIIEH CHUCTEME MOYKHO YIyYIIUTh CBOMCTBA
MOJIMMCPMATPHUYHBIX KOMIIO3UTOB, IOJYUYCHHBIX
CHOCOOOM TOCJIOMHOTO HAHECEHHSI KOMIIOHEHTOB.

[IpaBUBHBINA MTOAOOP 3aIUTHOTO MOJTUMEPA
MO3BOJISIET  IEJICHANPABICHHO  PETyJIUpOBaTh
XapaKTEepUCTUKU MOJy4aeMbIX MaTepuaios[s] .

Ecimu B KauecTBe 3alMTHOTO MOJUMEpa
HCIIOJIH30BATh KayIyKOIMOJAOOHBIA TEPMOILIACTHY-
HBIN IMOJIMMEP — O3TO MNPUBOJIUT K YBCINYCHUIO
YAApHOW TPOYHOCTH TONTY4aeMbIX KOMITO3HTOB,
0e3 3aMETHOTO BIMSHYS Ha pa3pyllaroliee HanpsnKe-
HUEC IPU CTAaTUYCCKOM I/I3FPI6€. HpI/I HCIIOJIb30BaHU U
B Ka4eCTBE 3allUTHOTO TOJUMEPa B UCCIeyeMOn
OTBEPXKIAIOICH CHCTEME JKECTKOILICITHOTO IMOJH-
Mepa OXHIAeTCs YBEIMYCHHE pa3pyIIAlOLIEero
HanpsDKEHUs MIPU CTaTHYeCKOM H3rude, 6e3 3aMeT-
HOT'O BIIUSIHHS HA YJapHYIO MpodHocTh. OmHaKo,
OKHUJIaeMbIH pe3yNbTaT CYNIECTBEHHO 3aBHCHT OT
CHOCOOHOCTH K YYaCTHIO B IIPOLIECCE OTBEPIKICHUS
3alMTHOTO TIOJIMMEpA.

AHaJIN3 TOTyYEHHBIX SKCIEPUMEHTATBHBIX
JAHHBIX TI0 YBEJIMYCHUIO JOIMYCTUMBIX CPOKOB
XpaHEHHsI SMOKCUIHBIX MPENPEroB, MOJYYeHHBIX
CIOCOOOM  CJIOCBOTO HAHECCHHS KOMIIOHCHTOB,
TMOKa3aJ1 BO3MOYKHOCTb CO3/IaHHSI MAaKpOT€TePOreHHOM
CHUCTEMBI B O0JIaCTH KOHTaKTa IOCJIEI0BATEILHO
HAaHECEHHBIX CIIOEB, YTO IOJTBEPXKIACTCS JaHHBIMU
ONTHYECKOW MUKPOCKOITHH (PHCYHOK 2).

OTMeueHO, YTO TIPU HCIIOJIb30BAHUM 3aIlUT-
HOTO TIOJIMMEPa B COCTABE OTBEPK/IAIOIIEH CUCTEMBI,
MPUMEHSIEMOW B crioco0e CII0OEBOTO HAHECCHUS
KOMITOHEHTOB, Ha MOBEPXHOCTH O0pa3LoB, PHCY-
HOK 2 0, HaOIFOIat0TCS OeTbIe IPOCIONKH 3aIlUTHOTO
MOJIIMEpa, PACIOJIOKEHHBIE TPEUMYIIECTBEHHO
MEXTY apMHUPYIOIIUMU HUTAMU. CTPYKTypa paccMar-
pUBacMBIX MaTepUaoB Oojee MaKpOreTeporeHHas,
YeM y MaTepUasioB, MOJIYYEHHBIX I10 TPaJULIMOHHON
CMECEBOW TEXHOJIOTUH PHUCYHOK 2 a.

B ycnoBusix ¢hopMoBaHus U3CIINMH, TO €CTh
MpY TIOBBIMICHHBIX TEMIEpaType H JaBICHUU
npotekaeT aupdy3us KOMIIOHCHTOB BCIIEICTBHE
JBIDKCHUSI BCTPEYHBIX IOTOKOB. OJIHrOMEpHBIC
MOJIEKYJIBI CMOJIBI TIPY HCTOJNB30BaHUH CIIoco0a
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CJIIOEBOTO HAHECCHHMS KOMIIOHEHTOB AU(PQYHIH-
PYIOT U3 BHYTPEHHHUX CIIOEB 00bEMA CBS3YIOIIETO,
a KOMIIOHEHTHl ~ OTBEPXKAAIONICH  CHCTEMBI —

HAaBCTPEUy UM W3 3allIUTHOTO CJIOS, B 30HY TOTpa-
HHAYHOTO CJIos [6].

Pucynok 2. TToBepXHOCTHAsI CTPYKTypa pa3padOoTaHHBIX
C MCIOJIB30BAaHUEM CIIOCO0a CIOEBOIO COBMEIICHUS
KOMIIOHEHTOB MarepuainoB n-100 kpart: (a) — cMeceBoi
cnoco0, (b) — CHK.

Figure 2. The surface structure of the materials
developed using the method of layer-by-layer
combination of components is n 100 times: (a) — the
mixed method, (b) - the SNK.

[lony4yennsie 3HaueHHs KO3)OUIMEHTOB
mhdysun ectb K03hUIUEeHTH B3anMoanddysuu,
OHM 3HAYMTENILHO HIDKE M3BECTHBIX 3HAYEHUH KO3(-
¢uenToB camoauddy3un OIMIoMEpoB B CUCTEME
cBsasyroniee-Hanoaaurenas 107110713 em?/c.

TakuMm 00pa3oM, HCIOJIB30BaHUE METOAA
CJIOEBOI'0 HAHECEHMsI KOMIIOHEHTOB B TEXHOJIOTMU
MOJTyYECHUST SMOKCUIHBIX MPENPEroB, CBSI3aHHOTO
C HaJJMYMEM 3allUTHBIX NOJMMEPOB KapOOKCUMeE-
THJILIEIUTIONO3bI WM OyTaJIMeHCTUPOIBFHOTO JTaTeKca
B OTBEPXJAIOIIEH CHCTEME, KOTOpbIE NpersT-
CTBYIOT B3aUMOJICHCTBHUIO OTBEPIUTENSI CO CMOJION
B YCJIOBHSIX XpaHEHUS, TIO3BOJISIET YBEIIMIUTh, JKH3-
HECIoCcOOHOCTh TiperperoB 70 10 cyrok (pucyHOK 3)
C COXpPaHEHHEM IPOYHOCTHBIX CBOICTB 00pasLoB,
TOJTYYEHHBIX HA OCHOBE ITHX IPEMPEroB (PUCYHOK 3).

Crenmyer OTMETHTB, YTO CBA3YIOIIEE B 3TOM
Cllyyae akTHBHU3HPYETCS JHIIb HPU MOBBILICHHON
TEMIIEpaType B YCIOBUAX OTBepxkAcHUA [ 7T—20].

BaxxHo TakxKe, 4TO MUCIOJIB30BAHUE B MPE-
JIOKCHHOW OTBEPIKJAMOIIEH CHCTEME TMPUMEHSse-
MBIX B PaOOTE 3aIUTHBIX MOJMMEPOB MO3BOJISET
[eJICHANPABICHHO PETYJINPOBaTh (QH3UKO-MEXa-
HUYECKUE CBOMCTBA (HDOPMHUPYEMBIX KOMIIO3UTOB
(Tabmuma 2).
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TaOnuua 1.
JuddysnoHHbIe XapaKTEpUCTUKU TpoLiecca OTBEP KACHIUS IIPH UCTIONB30BAHUH CIIOCO0A CII0EBOTO HAHECEHHUS
komnonenTos (CHK)

Table 1.
Diffusion characteristics of the curing process when using the method of layered application of components (SNK)
3aIuTHBINA Apmupyromuit 10 9
2 -3 3 D110 N Dle .
MOJIUMED HAIIOJHUTEh d1,cM | &, cM | 8, ¢eMm | S,em” | Acp,em™ | Acy,eMm eme YA
protective polymer Reinforcing filler
Bycrunar I[NAH 0,017 | 0,034 | 0,026 | 1560 | -041 -0,02 0,8 2
Bycrunar TIKA 0,021 | 0,012 | 0,017 18 -0,35 -0,06 5 3
Bycrunar BH 0,015 | 0,020 | 0,018 | 640 -0,53 -0,03 1 2
KMII ITAH 0,018 | 0,039 | 0,057 | 1560 | -0,21 -0,03 4 3
KMIT KA 0,023 | 0,014 | 0,019 18 -0,32 -0,08 6 4
KMIL BH 0,020 | 0,020 | 0,020 | 640 -,021 -0,073 3 9

IMpumeuanue: 6 — nyTs Auddy3uH, NPUHATHIA PaBHbIM PACCTOSHUIO MEXIY cepeauHamu cioéB 1, 2; S — MOBEpPXHOCTb
MEXCII0€BOT0 KOHTakTa; A ¢— ;A ¢, — MacCoBBbIii cocTaB clioeB 1, 2

Note: § -is the diffusion path assumed to be equal to the distance between the midpoints of layers 1, 2; S - is the surface of the
interlayer contact; A ¢,—; A c; - is the mass composition of layers 1, 2
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PucyHok 2. 1 —npenper nosxy4eH TpaauIIMOHHBIM CMECEBBIM CIIOcO00M; 2 — mpernper nojyueH ciocooom CHK (3aumrHei mommmep-
OyTaIMeHCTHPOIIBHBIN J1aTekc); 3 — npernper noiydeH cnocobom CHK (3amutHblii momimep — KapOOKCHUMETHIILIEIUTON03a)
Figure 2. 1-prepreg was obtained by the traditional mixed method; 2-prepreg was obtained by the SNK method (protective
polymer-styrene butadiene latex); 3-prepreg was obtained by the SNK method (protective polymer-carboxymethylcellulose)
Tabnuna 2.
Bimsinue crioco6a nonmydeHus npernpera Ha (U3MKO-MeXaHn4deckue xapakrepucTuku [TKM
Ha OCHOBE 3ITOKCUIHOTO CBS3YIOIIETO
Table 2.
Influence of the prepreg preparation method on the physical and mechanical characteristics
of PCM based on an epoxy binder

H(S;;EICCZGI/IH HaHOJ.IHHTeHB 3amHTH.Hﬁ TToJMEp o, MIla | Ay, % Chyms 5 | Acys, % | p, koM | W, % | X, %
Method of obtaining Filler Protective polymer kJDx/M

CMEC - 77 99 1300 | 44 | 97
CHK KalpoH KMIT 92 19 147 49 1010 | 4,9 | 97

BYCT 78 1 143 45 1100 | 53 | 97
CMEC - 49 118 1300 | 2,7 | 96
CHK HUTPOH KMIT 79 61 103 -12 1100 | 2,7 | 97

BYCT 66 26 85 -27 1200 | 2,8 | 97
CMEC — 45 144 1300 | 3,4 | 97
CHK BH KMIQ 71 58 152 5 1100 | 2,8 | 98

BYCT 50 11 102 -29 1300 | 2,8 | 96

[Ipumeuanue: c, — pa3pyluaroiiee HarpspkeHUe MpY CTATUYEeCKOM M3THOE; Oy, — YAebHas yJapHas BSI3KOCTb; P — IUIOTHOCTb;
W — BOJIONIOIJIONIEHHE; X — CTENIeHb NPEBPAIlEHHs CBA3YIOIIEro B CETYaThIN MPOIYKT

Note: o i — destructive stress during static bending; ow.¢ — specific impact strength; p - density; w — water absorption;
X — the degree of transformation of the binder into a mesh product
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I[IpuMeHeHHe B Ka4ecTBE 3allUTHOTO MOJIMMeEpa
KapOOKCHUMETHIILIEIUTION03bl oOecrieunBaeT Ooee
BBICOKHE TOKA3aTeNIM MCCIIEAYyEMbIX CBOMCTB, YeM

post@vestnik-vsuet.ru

TpynI OTBepAUTENs] W QYHKIMOHAIBHBIX TPYII
SMOKCHAHOTO OJIMTOMEPA, YCTAHOBJIEHA BO3MOKHOCTD
CO3IaHMs MaKpOr'€TEPOreHHOM CHCTEMbI B3aUMOIIPO-

NpH TIPUMEHEHUH B KAUeCTBE 3allIUTHOTO MOJIMMEPa
OyTaJIneHCTUPOIBEHOTO JIATeKCA.

OTMedeHo, 4To y 00pa3loB, MONTYyYEHHBIX
C HCTIONIF30BAaHUEM B KaueCTBE 3aIIMTHOTO MOJIH-
Mepa Oosee NoJISIPHON KapOOKCUMETHIILEILTIONO03bI
paspyraroriee HarpspkeHHe TIPY CTATUIECKOM H3rH0e
npumepHo Ha 18-42 % OGonblie, MO CpaBHEHHIO
¢ 00paslamy, W3TOTOBJICHHBIMHU C HCIIOJIb30BaHUEM
OyTaIneHCTHPOIBLHOTO JIATeKCA.

HHKAIOIINX TMOJIMMEPHBIX CETOK B OOJNACTH KOHTAKTa
IIOCJIE/IOBATEIbHO HAHECEHHBIX CJIOEB C UCIIONb30Ba-
HHMEM ISl SLOKCUIHOTO OJIMTOMEpa OTBEPXKIAOILEH
CUCTEMBI, COAEPKALIEH OTBEpAUTEND U 3AIIUTHBIN
nojuMep, oOecreYrBalOIMK yBETUUEHHE JOITy-
CTHUMBIX CPOKOB XpaHEHHs Iperpera, Ha OCHOBE
BOJIOKOH Pa3IMYHOM XHMHYECKOW NPUPOIBI U
cOoXpaHeHHe (HU3UKO — MEXaHHYECKUX CBOMCTB

00pa3LoB, MOIYYEHHBIX HA OCHOBE DTHX IIPENPETOB.
3akiouenue pastLoB, ¥4 Tiperp

B pabote ycraHOBiI€Ha BO3MOXKHOCTB IIPO-
CTPAaHCTBEHHOTO pasfeneHus (yHKIMOHAIbHBIX
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