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IIpoGsiemMbI TEXHOI0TMH (POPMUPOBAHMS POBHMU LI VIS ITOJIyYeHUs] PSIZKU NTOHNKEHHOU
JIMHEHHOM IJIOTHOCTH U3 JILHA

I1L.H.Pynosckwit., A.I1.Copkun, C.I'.CmupHOBa.
(Koctpomckoii rocynapCTBEHHBIN TEXHOJIOTUIECKUN YHUBEPCUTET)

Crarpsl NOCBSILEHA aHAIM3Y NpoOJIeM, BO3HHUKAIOIMIMX B TEXHOJIOTMU (POPMHUPOBAHMS
POBHUIIBI TIPY TIOJIYYEHUHU JIBHSHOM IPSDKU TOHWKEHHOW JIMHEMHOM IUIOTHOCTH B IIPOLECCE
BbIPAaOOTKM €€ Ha TUIOBOM O0OpYNOBaHMM. YKa3zaH psii (pPaKTOPOB, BIMSIOIIMX HAa KaueCTBO U
ce0ecToNMOCTh IpoAyKTa. OTMeuaeTcs, 4T0 TPYJHOCTH CBS3aHHBIE C IPOU3BOICTBOM POBHUILIBI
IIPEIHA3HAYEHHOMN JUIsl MTOJTy4EHUS MPSDKU IOHWKEHHOW JIMHEMHOW TUIOTHOCTH YCTPAHSIIOTCS IIPH
IIPUMEHEHUU HOBOW TEXHOJIOTUH MOJIydEeHUs OECKPYTOUHOM MOKPOM POBHUIIBL.

JInst Ipou3BO/CTBA TKaHEW KOCTIOMHO-IUIATEIbHOIO aCCOPTUMEHTA IMPUMEHSIETCS Mpshka
MoOkporo mpsiieHus. OmgHON W3 3a7ady, CTOSAIMX Ha CETOIHAIIHAN JCHb Iepel] TEKCTUILHON
IIPOMBIIUICHHOCTBIO SIBJISIETCS MOJyYEHUE JIBHSHOM NPSDKU IOHVO)KEHHOM JIMHEWHOW IUIOTHOCTH
1742 Tekc (NeNe58,8-23,8), HeoOxoaumol miisl mofydyeHHs TOHKUMX TkaHed [1]. Tumosas
TEXHOJIOTMYECKAs LETIOYKA IMOMY4YEHUS JIbHSIHOW IPSHKU MOKpOTO MPSACHUS CPEeAHEH JIMHEHHOMN
IUIOTHOCTH TIpeACTaBieHa Ha pucyHke l.a.[2, 3]. OmnHako moiydyeHHe TPSHKUA C JIMHEHMHOU
IUIOTHOCTBIO MeHee 42 TeKC 0 ITaHHOMU LIeNoYKe TpeOyeT MPUHSTHUS A IOTIOJHUTEIbHBIX Mep:

o YyeenuueHue Yucia 1eHmMoYHbIX NEPEXo0os;

BBenenne B TEXHOJIOTMYECKYIO IIETIOYKY JIOTIOJHUTEIBHBIX JIEHTOUHBIX IIEPEXOJIOB
MIPUBOJUT K YAJIMHEHUIO LIETIOYKH U YAOPOKAHUIO ITPSKHL.

o CHUDICEHUE CKOPOCMU POSHUYHOU MAUUUHDL,

[Ipu momyuenun Gosee TOHKOHM MpsDKU TpeOyeTrcss POBHMLA C MOHMKEHHOM JIMHEWHOMN
IUIOTHOCTBIO. O/IHAKO B paMKax CYLIECTBYIOIIEH TEXHOJIOTMH MOIYy4YEHHUS! KPY4eHOM pPOBHHIIBI
MaJIOW JIMHEHHOM IUIOTHOCTU CBSI3aHO C OIpEAEieHHbIMU Mpobiemamu. Tak, Harmpumep, npu
BbIpa0OTKE KPY4EHOM POBHUIIBI IMHEHHOMN IJIOTHOCTU 625 TEKC NpH yBEINYEHUN KPYTKH POBHULIBI
110 30 Kp/M CKOPOCTb BBIITYCKa MOYKET CHIKAThCs 10 20 M/MuH (Ha poBHWYHOU Marntuae PH-216-
JI). IlomyyeHue pOBHUILIBI JIMHEHHOM IIOTHOCTH MeHee 625tekc Ha MmammHe PH-216-J1,
UCIIONIb3YyeMOM B MOKPOM NpsZIEHUH, BOOOILE HE MPETYCMOTPEHO TEXHUUECKOW XapaKTEpUCTUKON
MammHel. A Ha poBHUYHOW MammHe PB-164-JI pekoMeHa0BaHO CHMXKEHHE CKOpocTH 110 13,6
M/MuH [4].

o HeoOX00UMOCIb UBMEHEHUS. NPOYUTISL KOHOUOA,

[Ipy HaMaTbIBaHMM TOHKOM PpOBHMIIBI HAa CYIIECTBYIOIIUX POTYJIEUHBIX MAalllUHAX
BO3HMKAeT HEKOHTPOJMpYyeMasl [OINOJHUTENbHAs BBITSDKKA, CBS3aHHAs C TEM, YTO YacTora
BpAIICHHSI KaTYLIKH YIIPaBJsieTcsl KOHOMIaMH, TIPO(MIIb KOTOPBIX AOJKEH MO0MPAThC UCXOS U3
0COOEHHOCTEN POBHHUIIBI (B YaCTHOCTH KECTKOCTU Ha cMstue). OfHAKO OCYLIECTBUTH 3TO Ha
MPAaKTUKE Ui KaKJIOro 3HAYEHHs JIMHEHHOW IUIOTHOCTHM POBHHUIBI HEBO3MOXKHO. Ilpoduib
KOHOMJIOB CO3/Ia€TCsl JUIsl CEPEIMHBl JMana3oHa JMHEHHBIX IUIOTHOCTEH, BbIpaOaThIBaeMbIX Ha
KOHKPETHOM THUIIE POBHUYHBIX MAIllMH, a MO3TOMY K KpasM Juarna3oHa TpeOyeMblil 3aKOH
Hapymaercsi. OCOOEHHO 3TO CYIIECTBEHHO s TOHKOW POBHUITBI.

o npuMeHeHue Kamyuexk YMeHbUleHHbIX 2a0apumoe;

Ha poBHMYHBIX MalIMHAX MHOCTPAHHOIO MPOW3BOACTBA, IPEAHA3HAYEHHBIX JUIS
MIPOU3BOJICTBA TOHKOM poBHULBI (Pupmbl Linimpianti, Macci) Hcnonb3yroTcsi crelnuaibHble
KaTyLIKH MEHbIIMX radapuroB. Takum oOpazoM, JUis MOJTy4€HUs] TOHKONH POBHHIIBI HEOOXOAMMbI
CrelHaIbHble MaIlIMHbI, KOTOpPbIE HE Pou3BoAsATCs B Poccun.
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Pucynok 1. TexHonornyeckre Henoyky MOJTy4eHUsT YUCTOJIBHIHON MPSKU MOKPOTO
npsiieHus: a — npsika B68 Tekc u3 Kpy4eHo! pOBHUIIBL,
0 — B42 Tekc u3 6eckpyTOUYHOI POBHUIIBL.

J HEepaBHOMEPHOE  GbIMASUBAHUE BONOKOH, HAXOOAUWUXCA 6 PA3IUYHBIX  CIOSX
KpYYeHOo20 NpoOyKma;

TpaI[I/IIII/IOHHI)IM B TCXHOJIOTMKM MOKPOIro IMpAACHUA SABJEICTCA IIOJIYYCHUC IIPSOKHA U3
KpydeHOH poBHUIIBL. KpyTka pOBHUIIBI OCYILECTBIIIETCS € LIEJIbIO IPUIAHNS €l JOTIOJHUTEIbHOU
IMPOYHOCTH. HpI/I HaJIMYMKW KPYTKU BOJIOKHA B PA3JIMYHBLIX CJIOAX POBHHIBI HAXOIATCA B PAa3HbIX
YCIOBUSIX, YTO TMPENSATCTBYET WX PAaBHOMEPHOMY BBITSTHBAHHIO B BBITSDKHOM IpHOOpE
MPSITAIGHOM MAlllMHBI, a TaKkKe MOXKET BBI3BIBATh HEONArOMPHUSTHBIA TpOIeCC TepederaHus
KPYTKM B MECTO C MEHBIIEH JIMHEWHOW IUIOTHOCTBIO, T.€. HA YYacTOK HENOCPEICTBEHHO
MIPUMBIKAIOIMI K BBITSDKHOM mape. CleICcTBHEM 3TOro SIBIISIETCS NMPEKIECBPEMEHHBIN IEpPexojl
BOJIOKOH, HaxoJdAIIUXCs B 30HC BBITATMBAHUA Ha CKOPOCTb BBITSDKHOM napbl, 4TO IPHUBOJUT K



pPOCTY HEpOBHOTHI TmojydyaeMoil mpsoku. Ilo cBoel crTpykType OecKpyTOdHasi pOBHHIIA
MPUHIMIHAIBHO OTJIMYAETCSI OT KPYy4EHOU TEM, YTO BCE BOJIOKHA PacCIpPSMIIEHBI U PACIIOI0KEHbI
[apajulelIbH0 OCH TPOAYKTa U HMMEIOT JIY4IlIME YCJOBUS JUIl CKOJIKEHUS U BBITATMBAHMUSL.
BeiTAruBanue B 30HE BBITSHKHOTO NPHOOpa POBHUYHON MAIlIMHBI MPOXOJUT B OJIMHAKOBBIX
ycnoBusix. MccnenoBanust o BBITATUBAHKIO HEKPYYEHOTO BOJIOKHHCTOTO MPOJIYKTa MPOBOAMIIUCH
HEMELKUMH HCCIIEIOBATENsIMU Ha XJIONKe U Jaiu Xopoluue pe3ynbTarsl [5]. [Tosromy Bo3HMKaeT
MIPEATNOJIOKEHHE, YTO B IPOLIECC BBITATUBAHUS B BBITSDKHOM HpUOOpe MPSAWIbHOM MAIIMHBI
HEKpPY4YEHOT'0 JIbHSIHOI'O [TPOJIyKTa, B KOTOPOM BOJIOKHA HAaXOJSITCS B OZJMHAKOBBIX YCIIOBHUSIX, OylIET
IpoTeKarh OoJsiee cTaOMIBHO, BCIIEICTBUE YEro U HEPOBHOTA IMPOJYKTa Ha BBIXOJE OyIET HIKE.
3TO TIO3BOJIUT MOTYYUTh MPSDKY 00J1ee BEICOKOTO KAauecTBa.

OCHOBHBIE CJI0KHOCTH, CBSI3aHHbBIE C MPOM3BOJCTBOM POBHULIbI MOHM)KEHHOM JIMHEHHOM
IUIOTHOCTH YCTPAHSIOTCS MPH IPUMEHEHUH HOBOM TEXHOJIOTHHU TOJTy4eHHsI OECKPYTOUHON MOKpOM

POBHHUIIBL.

JlaHHast TEXHOJIOTUS IO3BOJISIET:

o UCIO0JIb30BAaTh CTAaHAAPTHYIO TEXHOJOTHYECKYIO IIEMOYKy 0e3 BBEICHHS
JIOTIOTHUTEIbHBIX JIGHTOUHBIX I1EPeX00B (PUCYHOK 1.0)

o MIO3BOJISIET JIETKO NE€pEeHACTpanBaTh MalllMHY Ha JIFOOYIO JINHEHHYIO IJIOTHOCTh
POBHMUIIBI, BIUIOTH 10 250 Tekc 6€3 CHIKEHUS CKOPOCTHBIX PEKUMOB;

o W3MEHEHHE JIMHEWHOW TUIOTHOCTH BBIMTYCKAEMOW POBHHIIBI HE TPeOYeT CIIOKHOU

MEPEHACTPOMKY MallMHbl, TaK KaK IpoLecchl (OPMUPOBAHHS POBHUIIBI M €€ HaMaTbhIBAHUS
paznenenbl. Jii HamaTbhIBaHUS MPUMEHSETCS (DPUKIMOHHBIA MOTAJILHBIM MEXaHU3M, KOTOPBIN
o0ecrieyrBaeT TOCTOSIHCTBO CKOPOCTH HaMOTKU Oe3 Bapuartopa (koHoumaoB). llostomy s
repexojia Ha HOBYIO JIMHEWHYIO TUIOTHOCTh TpeOyeTcsl TOJIBbKO CMEHA BBITSHKHBIX ILECTEPEH WU
M3MCHCHHE IMHCHHOM INIOTHOCTH IHUTAIOIICH JICHTHI;

o MOJTyYEHHE HEKPYYEHOTO MPOIyKTa (MOKpPOH OECKpYTOYHOW POBHMIIBI), BOJIOKHA B
KOTOPOM B OCHOBHOM DAacCIOJIararoTcsl MapaielbHO €r0 OCH, 3a CYeT CTaOMIM3aluM Ipolecca
BBITSATUBAHUSI TAKMX BOJIOKOH, MO3BOJIUT MOJYYHUTh MPsDKY ¢ 00Jiee BBICOKMMHU KaueCTBEHHBIMU
MOKa3aTesIMH, YeM IIPH BBIPAOOTKE €€ U3 KPy4EHOU POBHUIIBL.

BriBobI:

TaxkuM 00pa3oM, OCHOBHBIE TPYJHOCTH, CBSI3aHHBIE C IPOU3BOJICTBOM JIbHSHON POBHULIBI
MOHVDKCHHOW JIMHEWHOW IUIOTHOCTH YCTPAHSIOTCS IPM IPUMEHEHUM HOBOM TEXHOJIOTHUH
MOJTy4eHUs1 OECKPYTOYHOM MOKpOHM poBHHIBL lcronb3oBaHue TaHHOM TEXHOJOTHMH 3a CUET €e
MIPEUMYLLECTB MOJKET TIO3BOJIUTH O€3 JIOTOJHUTEIbHBIX 3aTpaT MOoJIydaTh MpsKy c Oosiee
BBICOKMMH Ka4eCTBEHHBIMU [TOKA3aTEISIMHU, YeM IIPH BBIPAOOTKE €€ U3 KPYUEHOM POBHUIIBI.
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