MHOrve nonMMepHbie MaTepmrasbl, B TOM YACJIE N BOJIOKHA HOBOIO MOKOJIEHMNSA
(BbICOKOMOAYJIbHbIE MONIMITUEHOBLIE, apamMnaHbie n apyrme) obnagatoT MHOXKECTBOM
OOCTOUHCTB, TaKMX KaK XMMMUYeCKasd MHEPTHOCTb, BbICOKas TEPMMNYECKON CTONKOCTbIO,
xopoLune gmnanektTpuyeckme csonctea. OQHaKO AaHHblIe CBOMCTBA HE UCKJKOYAlOT
HaAN4YnUsa HN3KOW MOBEPXHOCTHOM SHEPIUN, YTO B CBOIO o4Yepenb NPMUBOAUT K HU3KOW
aAre3noHHOM cnocobHOCTN NMOBEPXHOCTEN TaKUX MaTepUasioB Npu HaHeCeHun
pa3Nn4YyHOro poda NokpbiTun. O6paboTka B HU3KOTEMMEpPATYPHOW Naa3Me No3BoaseT
MoauuumpoBaTb CBONCTBA MOBEPXHOCTU (M TOHKOMO NPUMNOBEPXHOCTHOIO CN0S)
BOJIOKHMUCTOro nosnmepa 6e3 nameHeHns o6 beMHbIX CBONCTB MaTepmasia B LLeJSIoM.
DTOT NpoLecc HOCUT Ha3BaHMeE «MJa3MeHHas MoanuKaLmna» N peaansyeTcsa B Tpex
OCHOBHbIX HamMpaBAeHUAX: 1) akTUBaLKWA NOBEPXHOCTU, 2) DPYyHKLUMNANN3ALNSA
MOBEPXHOCTMU, 3) NaaHapm3aumnsa NOBEPXHOCTUN. AKTUBALIMSA NOBEPXHOCTM NoaMMepa -
3TO N3MEeHeHne PU3NKO-XNMU4YeCKUX CBONCTB AaHHOMN NOBEPXHOCTU (XMMUYECKON
AaKTUBHOCTU, r’MAPOMPUABLHOCTHN, aAre3noHHON CNOCOBHOCTKN). AKTUBALIMA MOBEPXHOCTU
npon3BoamnTca npm obpaboTke B cpene He obpasyonx NOJMMEPHbIX NJIEHOK ra3oB
(kmcnopon, a3oT, OKCUAbI a30Ta, aMMNakK U MHepTHbIe ra3bl). bombapanpoBka
MOBEPXHOCTU MOJINMEPA IHEPreTUYECKMMIN YaCcTULaMn naasmMbl pa3pyLliaeT
KOBaJIEHTHbIE CBA3U MeXAy NMOBEPXHOCTHbLIMN aTOMaMun 1 NpUBOANT K obpa3oBaHMio
MOBEPXHOCTHbIX paanKanoB. TN paduKasbl, B CBOIO o4epenb, B3aMMOAENCTBYIOT C
AKTUBHbLIMM YacTMLAMM Na3Mbl C 0bpa3oBaHMEM Pa3/INYHbIX (PYHKLNOHAIbHbIX
rpynn. B To >xe BpeMs, Haxoaswmecs Ha NoOBEPXHOCTU 3arpsa3HeHuns, cnabo
CBsI3aHHbIe C NOBEPXHOCTbIO, NOA OENCTBNEM SHEPreTUYECKUX U XUMNYECKNX
hakTOpOB Ns1a3Mbl NeEpPeBOASATCS B ra3oobpasHble COeAVHEHNS U YOANATCA N3
peakTopa C MOTOKOM rasa. ObpaboTka WIMPOKOro psga nonmmMmepos (NoaAnMoneuHOB,
MosIN3CTEepPOB, NOJIMaMUA0B, PTOPNOSIMMEPOB) B KNCOPOL- N a30TCOAEP KALLEN
nJjasMe B TeYEeHMEe BCEro HECKOJIbKNX MUHYT NPUBOAUT K CYLLECTBEHHOMY YNYYLLUEHWIO
afre3noHHOM cnoCcobHOCTN N r1napoduansaynm NoBepxHOCTU. B pesynbTaTe
06paboTKN NponcxoanT BHeOPEHNE KNC0pOoda N a30Ta B MOBEPXHOCTHbLIN C/I0ON C
obpa3zoBaHNEM r’MAPOKCUIIbHbIX, KaPOOHUNbHBIX N KapbOKCUIBbHbBIX PYHKLMOHAIbHbIX
rpynn. MNMpn BbICOKMX COAEPXKAHUAX KMCNOpoaa B Naa3mMoobpasylolem rase MoxKeT
MPONCXOONTb TaK)Xe OeCTPYKLMNA HEKOTOPLIX MOJIMMEPOB (pa3pbliB Lernen, TpaBaeHue
c obpa3oBaHueM rasoobpasHbix NpoaykToB). O6bpaboTka nonunponunieHa,
nonnkapboHaTa, NnoanypeTaHa, NnoaMMeTuIMeTakpuaaTa n NOJAUBUHUAXIOpPUAA B
a30T- 1 BOAOPOACOAEP KALLEN N1a3Me NpMBOAMT K 06pa3oBaHMIO Ha MOBEPXHOCTN
aMUHOrpynm, Tak >Xe yBenndmBatlowmx ruapodunibHOCTb NOBEPXHOCTU. Bo3agencTeue
NMJja3Mbl MHEPTHbIX Fra30B NPMBOANT K 06pa3oBaHUIO Ha MOBEPXHOCTU aKTUBHbIX
paAnKanoB M K rasmukaumm MosekyasapHbiX parMeHToB noanmepa. lNMnasmeHHas
aKTMBALMNSA TaK XXe MOXKeT BbiTb MCNO0JIb30BaHa A1 U3MEHEHNA CBONCTB NOBEPXHOCTH
MaTepuana C rmapoduibHbIX Ha r1napodobHsble. g rugpodobursaumm NnoBepxXHOCTU B
KavecTBe nnasmMoobpasytoulero rasa uesnecoobpasHo npMMmeHeHne nponaH-byTaHa.
MnaHapusauns npencrasnsgeT cobon npouecc MmoanukKaunm nopmnCTbiX NOJIMMEPOB,



LLesIbi0 KOTOPOro AABJIAETCA CHUXXKEeHME NOPUCTOCTU UK MoJslyYeHne HenopucToro
NOBEPXHOCTHOrO C/s104. TO AoCTUraeTcsa npu obpaboTke B Nia3Me MHEPTHbIX Fa30B 3a
cYeT nepeocaxkaeHus cobCTBEHHbIX pachblIeHHbIX (parMeHTOB Ha aKTUBMPOBAHHYIO
NoBepxHOCTb [1]. DyHKLMOHaNN3aUNs - 3TO LeNeHanpasileHHasa NpuBMBKa Ha
NOBEPXHOCTb MosMMepa ornpeneneHHblX PyHKLMOHabHbIX Fpynn. 3TOT npouecc
coyeTaeT B cebe xmMu4yeckue n naasmMoxmMmmyeckmne metonbl Mogndpukaummn. Ha
nepBon CTaAum NPONUCXOAUT aKTMBALMA MOBEPXHOCTU Noammepa ¢ obpasoBaHMeEM
NMOBEPXHOCTHbIX paAMKaioB B MNsa3Me aproHa uav reams. Ha BTopon ctaguu
NOBEPXHOCTb NMoMeLlaeTcs B cpely razoobpasHoro MoHomepa 6e3 BO3oenCTBUSA
nJaa3Mbl, NPU 3TOM NPOUCXOAUT MOAMMepm3aLna Ha akTUBMPOBAHHOMN NMOBEPXHOCTMU.
BO3MOXXHO Tak>Xe rnposefeHne o4HOCTagUNHOIro npouecca, korga yHKUMoHabHble
rpynnel obpasytoTca B nna3me. Ha cerogHAWHUA AeHb NPOU3BOACTBO apaMnaHbIX
BOJIOKOH C BbICOKMMW MeXaHNYeCKNMU CBOMCTBaMU (BbICOKOMPOYHbIX U
BbICOKOMO/AYJIbHbIX) CUCTEMaTU4YeCKU Bo3pacTaeT. A BbiMyCK MPOYHLIX BOJIOKOH 13
CBEpPXBbICOKOMOJIEKYJIAPHOI0 NOJIN3TUSIEHA pacTeT KpanHe MefJIeHHO, YTO CBA3aHO CO
CNNOXKHOCTbIO TEXHOIOMUN NX NOJTyHEHNSA, HUSKUMWN aAir€3NOHHbLIMW CBONCTBaMU, a
Tak>Xe C UX HU3KOW TernoCTONKOCTbI0. [1na 6onbwnHcTBa obniacten npuMeHeHus
BbICOKOHAr py>eHHbIX TEKCTUJIbHbIX N KOMMO3UTHbIX U34eNUN NpeanoyYTUTe N bHbI
apaMuaHble HATU [2]. Ha naHHOM 3Tane pa3BUTUSA HAYKN N TEXHUKW NPU co34aHUN
KOMMO3WULMNOHHbLIX MaTepunanoB A1 yBeJIN4eHNs CMavYnBaeMoCTu apaMuUaHoro
BOJIOKHA MOJIMMEPHbIM CBA3YIOLLMM MMeeT CMbICJ MNJ1a3MeHHas akTuBauns ero
MoBepPXHOCTU. KOMNO3MLUMOHHbIE MaTepuabl (KOMMO3nTbl) (OT NaT. compositio -
COCTaBJIeHMEe) - MHOITOKOMIMOHEHTHbIE MaTepuasbl, COCTOSALLME N3 MOJIMMEPHON,
MeTaJIUINYeCKOW, YrnepoLHOW, KepaMnieCcKon Uan opyrov oCHOBbI (MaTpuLbl),
ApMUPOBAHHOW HaMOJIHUTENAMU U3 BOJIOKOH, HUTEBULHbIX KPUCTaNS0B,
TOHKOOUCNEPCHbIX YacTuu 1 T.4. NyTem noabopa cocTaBa U CBONCTB HAaNOJHUTENSA U
MaTpuLbl (CBA3YIOLLEr0), X COOTHOLWIEHUSA, OpUeHTaunmn HarnoaHUTENS MOXHO
NoJsly4uTb MaTepuasbl C TpebyeMbliM co4eTaHNEM SKCMNJIyaTaLMOHHbIX U
TexHonormyecknx ceoncTs [3]. Llenbto cozgaHusa KOMMNo3MUMOHHOIo MaTepuana (KM)
ABNSeTCHA 0ObbeANHEHNE CXOXKUX NN Pa3JINYHbIX KOMMOHEHTOB A5 NOJyYeHUS
MaTepuasa C HOBbIMU 3aaHHbIMU CBONCTBAMU U XapaKTepucTukamum, OTJINYHbIMU OT
CBOWCTB M XapaKTEepPUCTUK UCXOOHbIX KOMNOHeHTOB. CBoncTBa KM, Kak npasuo,
OoKas3biBaloTCs 60s1ee BbICOKMMU, HEXESIN CBONCTBA UCXOAHbLIX KOMMNOHEHTOB. B
pe3ysibTaTe COBMELLEHNS apMUPYIOLLIX 3/IEMEeHTOB N MaTpuLbl obpa3yeTca KoMnaekc
CBOMCTB KOMMO3ULUUN, HE TOJIbKO OTParkatloWmnin NCXOOHble XapaKTepUCcTuUKM ero
KOMMOHEHTOB, HO N BKJIIOYaloLW MM CBOUCTBA, KOTOPbLIMU U30JIMPOBAHHbIE KOMIMOHEHTHI
He obnapatoT. B 4aCcTHOCTW, HaNM4Yne rpaHnL, pasgena Mexay apMmpyowmnMmm
3/1eMeHTaMn N MaTpuLen CyueCTBEHHO NoBbILLaeT TPEeWwmnHOCTONKOCTbL MaTepuana, u
B KOMMO3MUKNSAX, B OTJIM4ME OT OAHOPOAHbIX MeTassIoB, NOBbILLIEHNe CTaTUYeCKomn
MPOYHOCTU NPUBOAUT HE K CHUXXEHUIO, @ K MOBbILLUEHUIO XapaKTEPUCTUK BA3ZKOCTU
paspyweHuns. BolICOKne KOHCTPYKUUOHHbIE, PU3NKO-XUMNYECKNE U TEXHOJI0rn4yeckme



ceoncTBa KM no3BosiSIOT UCMNOJIb30BaTb UX B pa3HO0Opa3HbIX obacTax
XN3HeOesaTeNbHOCTU. Tak XKe CylecTByeT BO3MOXXHOCTb CeNleKTUBHOro Bbibopa
CBOMNCTB KOMMNO3MUTOB, HEOOX0ANMBbIX 018 HYXKA Ka>KO0WN KOHKpeTHon obnacTtu
npuMeHeHns. B 4ncTom Buae apamMmmaHble BOJIOKHA MPUMEHSAIOTCA A8 N3rOTOB/IEHNS
CBEPXMNPOYHbIX TPOCOB, JIEHT N TKAHEW, TaK U B KOMMNO3MLMOHHLIX MaTepuanax. B KM
apaMmaHoe BOJIOKHO UM TKaHb MPUMEHSAIOT, Kak apMuUpyowmmn matepman. B
Ka4vecTBe CBSA3YOLLEro 4ale BCero Ucrosb3ytoT BUHUIIPUPHbIE U IMOKCUOHbIE
cMosbl. [onyyYyaemMble TakmM 06pa3oM KOMMO3UThbl Ha3biBAlOT opraHonaacTuk. OH
obnapgaeT BbICOKOW yAENbHON NPOYHOCTbLIO MPUN PACTAXXEHUN, BbICOKON CTONKOCTbIO K
yOapHbIM Harpy3kam, Masion NJOTHOCTbIO U, KaK cnencTteme, MUHMMaslbHbIM BECOM.
3TN YHUKaIbHbIE CBOWCTBa apaMmaonaacTuka n obycnaBamBaloT OCHOBHbIE cdepbl
ero npuMeHeHus. BoNOKHUCTblIE KOMMNO3UTbl HA OCHOBE apaMUAHbIX BOJIOKOH
NPUMEHSAIT B aBUacTpPOeHUn (NpY N3roToBJIeHUN HYacTen HeCyLLnX KOHCTPYKLUUA,
nepebopok, ABepen, NoaoB, obTekaTenen) n pakeTocTpoeHnn (4N N3roToBAeHNS
pa3InYHbIX geTanen paboTaloLlWwmMx Ha pacTsaKeHKe), B COCyaax BHYTPEHHEro
DaBNEeHNSA N BbICOKOCKOPOCTHbIX MaxoBUKax. MNpu N3roToBa€HNN BOEHHON TEXHUKU U
CHaps»XeHnsa 3TN MaTepuasbl HAX0OAT NPUMEHeHNe Npu NPON3BOACTBE KOPMNyCoB
pakKeTHbIX ABUraTenen, nynesawmnTHON ogexxabl, erkux bpoHenamt. KoMno3snTbl €
npMMeHeHneM apaMnUaHbIX BOJIOKOH HALLWIN NPpUMEHEHNe B KOCMOHaBTUKeE, B obnacTtu
CMOPTMBHOIO MHBEHTAPS4, @ TakK XKe aBTOCNopTa, rae OHM NCMOoJIb3YITCA NpU
N3roTOBJIEHUWN a3poANHaAMMNYECKNX 0BBECOB, CMOEHUI, 2/IEMEHTOB UHTEpPbEpa U
CUNOBbIX KOHCTPYKLUMW. Tak )xe apaMngHoe BOJIOKHO NPUMEHSAIT )19 apMUPOBaHMUS
BOJIOKOHHO-OMTU4YeCcKnx Kabenen, ondpdy3opoB akKyCTUYECKUX AUHAMUKOB U
aBTOMOBOMIbHBIX WNH (B KayecTBe Kopaa). CoyeTaHne Takux CBONCTB, Kak Masas
MAOTHOCTb, XOpoLas BUOPOCTONKOCTb, BbICOKAsi MPOYHOCTb U KOPPO3MOHHaS
CTOMKOCTb AenatoT apaMmnaHoe BOJIOKHO 6osiee BbiroAHbIM apMUPYOLLMM MaTepuasiom
MO CPaBHEHWUIO C BUCKO3HbIMU, MONIPUPHBLIMU BOJIOKHAMWN N CTaslbHON MPOBOJIOKOMN.
Ana nonyyvyeHmMs NoMMeEpPHbIX N3Lesnin, HanoJIHEHHbIX HENMPepPbIBHbIMU BOJIOKHaMU,
NCNOJIb3YIOT KakK HernocpeaCTBEHHO BOJIOKHA B BUAE MYYKOB, POBHULbI UJTN MPSIXMN,
TaK U pa3inyHble TEKCTUIbHbIE MaTepuasbl, @ TakKXXe MaTbl WX NMyTaHULY U3
BOJIOKHA. lNMpouecchl Nosy4YeHus n3geanin n3 KoMmnosnymim ¢ 6eCKoOHe4YHO AJIMHHBbIMU
BOJIOKHAMM SBNAOTCA TPYAOEMKUMUN N 3aBUCAT KaK OT BMAA CBA3YOLLEro 1
HamMoJIHNTEenNs, Tak U OT KOHpurypauumn opmyemoro nsgenms. CopeMeHHoe
MPOWU3BOACTBO 3/IEMEHTOB KOHCTPYKLMI N3 NOANMEPHLIX KM B 3Ha4YnUTebHON Mepe
OPNEHTUPYETCHA Ha NPEenperoByo TEXHONOINO U3roToBaeHna nsgenunin. MNMpenpern -
3TO KOMMO3UNLMOHHbIE MaTepuasbl - nonydabpnkaTbl - TKaHWU U BOJIOKHA,
npenBapuTesibHO NPONUTaHHbIE NpeaKaTaIM3NPoBaAHHON CMOJION NPWY BbICOKON
TemnepaType u gasneHmn. CMmona B nNpenperax HaxoguTcsa B NoJyTBEPAOM
CoCTOsSAHUKN. Ee nonHoe oTBep>xaeHune nponcxoanT npu dopmosaHum [3]. NMponuTka
OOJIKHA OCYLLEeCTBAATLCA TaknuMm obpa3om, 4ToObl MaKCMManbHO peann3oBaTb
PU3MKO-XNMMYeCcKme CBONCTBA apMMpyoLEero Mmatepunana, obecneynTb 3afaHHbIe



3/IEKTPOTEXHNYECKME, MEXaAHMNYECKME N ApYyrne napameTpbl. TeXHON0rn4eckuni
rnpouecc Noay4eHnsa n3gesanin N3 KOMMNO3MLMOHHLIX NOJIMMEPHbLIX MaTepunasios
0ennTCca Ha ABa 3Tana: 1) nosyyeHue 3aroToBKM 3alaHHOW KOHUrypauum; 2)
hopMOBaHMe 3aroTOBKU 015 AOCTUXKEHMNSA BbICOKON MPOYHOCTU N XKECTKOCTMU.
MexaHun4yeckoe nosefeHne KoOMMo3numm onpenensaeTcs COOTHoWeHeM CBONCTB
APMUPYIOLWNX SSIEMEHTOB N MaTPULLbIl, @ TaKXXe NMPOYHOCTbIO CBA3U Mexay HUMn. Ho,
HEeCMoTpS Ha YHUKaJIbHble CBONCTBA HOBbIX CUHTETUYECKUX BOJTIOKHUCTbIX
MaTepuasioB, MHOrMe BMAbl BOJIOKOH TpPeTbero nokoseHns obnanatoT KOMMNIEKCOM
cneyndunyecknx ocobeHHoCTen, 4TOo yCcuamBaeT HeOOX0AMMOCTb AasibHENLLEN
onTUMM3aLNN NX CBONCTB. [M03TOMY O4eHb aKTyaJibHOW 3aa4vyen B HacTosLLee BpemMs
aBnseTca pa3paboTka TEXHOOMMI MO CO3A4aHUIO CNeunanbHbIX, MOANPULNPOBAHHbIX
BOJIOKOH C ONTUMU3NPOBAHHbIMU CBONCTBaAMUN 015 KaXKO0W KOHKpeTHoW obnactum nx
npumMmeHeHnsa. MoanpunumpoBaHe BOJIOKOH SIBASETCA 0AHUM 13 Hanbonee npocTbiX U
MepcneKTUBHbIX NyTen perysnpoBaHNs CBONCTB CUHTETUYECKNX BOJIOKOH, B TOM
yncsie n apaMnaHbIX. B 4HaCTHOCTKM 3TO KacaeTCa yJydLlleHNa KanuaiapHbIX CBOUCTB
apaMNOHbIX BOJIOKOH MPU U3roTOBJIEHUMN KOMMO3ULMOHHbLIX MaTepunasios. Beab, Kak
W3BECTHO, NMpn 3TOM HambosbLuee 3HaYeHNne NMeeT NoKasaTeslb CMa4MBaeMoCTM
apMupyloLwero Mmatepuasna CBA3YOLWMM BEWECTBOM. [NlepCneKTUBHbLIM HarnpaB/ieHUEM
ans Mmoandunkaumm BOJIOKOH ABASETCA ucnosb3oBaHme BY nna3meHHon obpaboTku.
MNna3meHHasa obpaboTka BK/OYaAET psag NpoLEeCcCoB, KOTopblie Obl/in ONMCaHbl Bbille,
MPUBOAALLNX K N3MEHEHUNIO HE TOJIbKO (PU3NYEeCKUX N PU3NKO-XUMNYECKNX CBOUCTB
MaTepunasioB, HO N K U3MEHEHUNIO XMMNYECKOro CoCTaBa WU CTPYKTYpPbl MOBEPXHOCTHOIO
cnos nonumepa. ObpaboTka HMU3KoTeMMnepaTypHow naasmon (HTI) asnseTcs
3KoNnornyeckn 6esepenHon, MeHee 3aTPaTHOW MO CPAaBHEHUIO C TPAOULMOHHBbIMU
MeTo4aMN XUMNYECKON U hn3n4yeckon MmognmnkKaumm noamMmepHbIX MaTepurasos.
Bblno nccnenoBaHo BAMSAHME Na3MeHHoM 06paboTKM Ha CMayYMBaeMOCTb apaMUaHbIX
BOJIOKOH (nMpown3ssoacteo OO0 HIIM «TepMmoTekc», r.MbITULLN) MOJIMMEPHbIM
ceasywowmMm. C uesnbio MoandukKaumm acCopTUMeHTa apaMnaHbiX BOJIOKOH NMOTOKOM
BbICOKOYACTOTHOIro eMKocTHoro (BYE) pa3spana npu NOHMXEHHOM AaB/eHUN
MCNOJIb30BaslaCb OMNbITHO-MPOMbILWIEHHAA NMJa3MeHHas yCTaHOBKa. B KavecTse
naasmoobpasytouero raza nCNoJib3oBasica aproH. Moandpunkaumnsa npoBoanach npm
crefyoLwmx noCTOAHHbIX BXOOHbIX NapaMeTpax BYE pa3spsana: Tmn Harpyskum -
€MKOCTHOW, aasneHmne (P) - 26,6 lMNa, pacxoa nnasmoobpasytouiero rasa (G) - 0,04 r/c.
BapbupoBanuce cnepyroume napamMmeTpbl: cuia Toka Ha aHoge (la) ot 0,2 no 0,8 A,
Hanps>xeHne Ha aHoae (Ua) ot 2,5 0o 6,5 kB, Bpems o6paboTku (t) oT 90 go 210 cek.
Ha pucyHke 1 npeacTtaB/ieHa cxeMa akcrnepuMmeHTanbHOW BYE nnasMeHHOW YCTaHOBKM
ansa 06paboTKM KannNNsapHoO-NMOPUCTbIX U BOIOKHUCTbIX MaTepunanos. Puc. 1 - Cxema
onblTHOM BYE ycTaHOBKUN: 1 - CTEKNSIHHasA pamMa Ans yCTaHOBKK obpa3uya; 2 - BY-
3N1eKTPOAbI, 3 - KOJINaK BaKyyYMHOW KaMepbl; 4 - KOHCOJIb A1 OTKPbITUS KPbILWKN
BaKyYyMHOW KaMepbl; 5 - BaKkyyMHas Kamepa; 6 - cucteMa nogaduv n perygmpoBKu
nnasmoobpasytoulero rasa; 7 - BY-reHepaTop; 8 - BaKyyMHbIN OTKa4YHOW NOCT B neson



4aCTn reHepaTopHOro 6J10Ka pacnosiIoXKeHbI: aHOAHbIN TpaHCchopMaTop,
BbICOKOBOJIbTHbIN BbINMPSAMUTES b, KOHTAKTOP. [eHepaTop pacnoslioXXeH B OTAe/IbHOM
WwKadgy, B KOTOPOM TaK Xe pa3MeLleHbl BCe BbICOKOYACTOTHbIE LLenn reHepaTtopa:
reHepaTopHasa naMmna, peryasaTop MOLWHOCTU, perynsaTop obpaTHom cBa3un, baTapes
KOHOEHCATOPOB aHOAHOIM0 KOHTYpPA, aHOOHbIN N CETOYHbIN ApOCCenmn u
KonebaTenbHbIN KOHTYpP. JocTyn K BY anemMeHTam reHepaTopHoOro 61okKa
ocyuiecTBaseTcsa Yepe3 60KoBy0 ABepb. [11a3MOTPOH A4S MOJyHEeHUS NOTOKa NJa3Mbl
BYE Tnna c nnocknmmn anekTpogamu npenctasnseT cobon ase Bog0OXa)XKAaEMbIe
MeaHble NJACTUHbI. DNEeKTPOAbl pa3MelleHbl B BaKyyMHOM 61oke. ObpaboTKky
BOJIOKOH, HUTEN U TKaHen npoBoauaun cnenyowmnm obpasom (puc. 1): obpasubl
HaMaTbIBaJIM Ha CTEKJIAHHYIO paMmy (1) n yctaHasnmesanm mexay BY sanektpogamu (2)
B BaKyyMHoOW KaMmepe (5), 3akpbiBann BakKyyMHYyt0 KaMmepy. Mpun 3aKpbITUN KPbILWKW
BaKYYMHOW KaMepbl C MOMOLLbIO KOHCON (4) aN1eKTpoabl yCTaHaBAMBaOTCA B paboyee
nono)xeHue. [lanee nponsBoANIN NpeaBapuTesibHYI0 OTKa4YKy BaKyyMHOWN KamMepbl
rMpn NOMOLLM OTKA4YHOM cucTeMbl (8). 3aTeM B pa3pAaHYI0 KaMepy HanyCckKaau
nnasmoobpasyowmnin ras, 4yepes cnctemy nogayu (6). YcraHasnamesanm 3afgaHHoe
nasneHue, BkaoYann BY reHepaTtop (7). Noa oencTBMeM 31€KTPOMaArHUTHOMO noss oT
3/1IeKTPOAO0B Npoucxoaunn Harpes naasMoobpasytoulero ra3a 40 COCTOAHUSA NAa3Mbl.
Yny4duweHue aare3noHHbIX CBONCTB MOJIMMEPHbIX MaTepunanioB Nog BO3LeNCTBMEM
nMaa3mMbl CBA3AHO He TOJIbKO C OYNCTKOW MOBEPXHOCTM OT Pas/IM4HOro poaa
3arpsA3HeHnin, HO U ¢ obpasoBaHMEM FMAPOMGUILHBIX FPYNN PAa3/INYHON XUMUYECKON
npupoabl, obecnevynsaoLL X BbICOKME aAre3noHHble CBONCTBA MOANMPULNPOBAHHbBIX
nosepxHocTen. Bosgencteme BYE pa3psana NoOHMXXEHHOro AaBsieHNs B cpene
WHEPTHOro ra3a (aproH) npmeBoanT K 06pa3oBaHNI0 aKTMBHbIX CBOBGOOHLIX paAnKasos,
KOTOpble Ha BO34yXe NpeBpaLlaloTCca B r’MApPONnepeKnUCHbIe N NepekncHble, a 3aTeM - B
CTabunbHble KUcnopoacoepxawme nonspHbole rpynnol [4]. Npu U3roToBaeHUN
BOJIOKHUCTbIX KM OiHMM 13 YCJIOBUIN XOPOLUEro KOHTakKTa MeXxay KOMMNOHEHTaMu
ABNSAETCA NMOJIHOE CMayMBaHMe BOJIOKOH B rnpoLecce rnponnuTku. Yem Bole
CMa4YMBaEeMOCTb, TEM Jly4lle pacTeKaeTCsa CBA3yoLLee BELWECTBO MO MOBEPXHOCTH
BOJIOKHA N OCTaeTCsa MeHbLUe NyCTOoT, ABASALWNXCA LEHTPaMN KOHLEHTpaunn
HaNpPs>XeHUn U NPUYNHON NpeXXAeBpeMeHHOro cCTapeHusa n paspyLueHns Mmatepuasna B
KOHCTPYKUMAX. I3 Yncna saKCnepuMeHTasIbHbIX PEXMMOB MJia3MeHHON MoanpuKaumnm
ONna panbHenwmnx nccnenosaHuim 6o otobpaHbl Te pexumsl, nocse ob6paboTkn B
KOTOPbIX nccnenyemoe BOJIOKHO npuobpeso Hanbonee rmapodpusibHble CBOUCTBA. B
hanbHenwem 6binn NpoBeaeHbl CPaBHUTENbHbIE NCCEA0BaHNUA CMadYBaeMOCTH
MHOrouaMeHTHbIX apaMNOHbIX BOJIOKOH MaTepuanomMm Mmatpuubl (34-20 ¢
oTBepauTenem MN3MA) oo n nocne nx obpabotkm B HTIM NOHM)KEHHOrO AaBAEHUS.
ApamMungHble BOJIOKHA NCMNOJ1Ib30BaJINCbh B Ka4YeCTBE apMUPYIOLWMX HANOJIHUTElen npu
nosly4eHun aneMmeHTapHom a4yenkn KM. BonokHa npuMeHsaim B UCXOAHOM COCTOSAHUUN U
rnocsie naasMeHHon obpaboTkm B 0ToOpaHHbIX pexmnMmax. CMaynBaeMoCTb BOJSIOKOH
OLEeHMBaacb Mo BbICOTE NOOHATUS KanuanapHoro ctonba matepuasa MaTpuubl No



BOJIOKHY. Pe3ynbTaTbl CpaBHUTENbHbIX NCMbITaHU NpuBeaeHsl B Tabnanue 1. Tabnuuya
1 - BansaHne nnasmeHHon o6paboTkm Ha CMa4YMBaeMoOCTb apaMUOHbIX BOJIOKOH
anokcuagHonm maTtpuuen BonokHo Ne pexxuma lMapameTpbl 06paboTkn CMaynBaeMocCTb
Hanps-xeHune, B Tok, A Bpems, MuH 1o 06pa-60Tkn, MM nocne obpaboTkm mm %*
Kesnap1350,3156,011,0183,323,50,32,58,3138,334,50,42,57,7128,3
Pycap-C13,50,41,5556,7121,823,5051,57,7140,03450,52,57,0127,3*
CpenHee 3Ha4YeHne KanuaiapHOCTM B MPOLEHTHOM COOTHOLLEHUN K KaNUASPHOCTU
HeobpaboTaHHOro BoJ/IOKHa Pe3ynbTaTbl 3KCMEPUMEHTOB, NpuBeAeHHbIE B Tabaunue,
MOATBEPXKOAIOT, YTO NMPMMEHEHME Naa3MeHHoN 06paboTKM ynyylaeT CMa4YnBaeMocCTb
BCEX MApPOK apaMUAHbIX BOJIOKOH. MakCuMaibHOe yBeNn4YeHne CMavynBaeMoCcTu
COCTaBwWJ10 o1 BoJIOKHa Mapkun Kesnap 83,3%, onsa BosiokHa mapku Pycap-C - 40,0%.
B cpegHeM Mo TpeM pexmmam CMavynBaeMoCTb YBenYMaachb A8 BOJIOKHa MapKu
Pycap-C Ha 29,3%, o1 BonlokHa Mapku Kesnap - Ha 49,7%. 3Tu faHHble HarnsagHo
npencrtaBieHbl Ha pUcyHKe 2. Puc. 2 - CMa4MBaeMoCTb apaMMaHbIX BOJIOKOH [0 U
nocne naasMeHHon Mmoandukaumm icxona ns sbillenpuBeaeHHbIX
3KCMepUMeHTaIbHbIX JaHHbIX, MOXKHO 3aKJII04UTb, YTO Naa3MeHHas obpaboTka
yBenn4mBaeT aAre3noHHy cnocobHOCTb apaMNOHOro BOJIOKHA K MOJIMMEPHbIM
CBSA3YOLWMM, @ UMEHHO MNOBbIWAET ero CMa4yMBaeMoCTb 3MOKCNOHOWN CMOJION B
cpenHeM Ha 40%. Takum 0bpa3oM, MOXKHO caenaTb BbIBOA, YTO Njia3MeHHas
MoAUNKauna apaMmnaHbIX BOJIOKOH MOXET BbITb BKJIlOYEHA B TEXHOJIOTM IO
MPoOn3BOACTBA KOMMO3ULMOHHbLIX MaTepuanoB anasa obneryeHns npowuecca nponnTKn
apMuUpyroLero BOJIOKHUCTOrO /105 pa3IMyHbIMU CMOJ1IaMI, @ Tak »Xe OJ19 NOBbIWeHNS
KayecTBa roToBon npoaykuum B Lesnom. NoapobHo gaHHAA TEXHOIOMMSA onnucaHa
aBTopamu B paboTte [5].



