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O BO3MOXKHOCTH HUCIIOJIb30BAHMS CUCTEMbI aBTOMATHYECKOT'O PEryJInpOBaHUA

HATsHKCHUA POBHUIBLI HA POTYJICUYHBIX POBHUYHBIX MallIMHAX

A.M. Ilpusanos, A.Il. Copkun

(KocTpoMckoit rocy1apCTBEHHBIN TEXHOIOTHUECKUN YHUBEPCUTET)

Pacwwampueaemc;l BO3MOIHCHOCMb COBEPULEHCMBOBAHRUA npoyecca noay4eHusl
POBHUYLL HA pO@HM’-lHOd mawurne, a UMEeHHO, HamMambsl6aHUA pOBHUYbL HA KanlyuKu,
Komopoe, 6 C60t0 oqepedb, CYWecneerHo ygeaudum paeHoOMepPHOCmMb U
NOCMOAHCMEB0 NJIOMHOCMU HAMOMKU U, KAK Cﬂedcmeue, yayvuium nponmekanue

npoYecco8 XUMUUeckol 00padbomKu 1bHAHOU POSHUYDL.

KiroueBbIe CI0Ba: HATSXKECHUE POBHHUILI; CUCTEMA ABTOMATHYCCKOI'O

PETYIINPOBAHUA, JIbHAHAA POBHUIA, POT'YyJIbYaTasd pOBHUYHAA MalllMHA.

K npsike nmpenbaBisioTCs BEICOKUE TPEOOBAHUS MO POBHOTE, YUCTOTE,
OJTHOPOJTHOCTH CTPOCHHUS U IIBETA, KPETIOCTU U AINACTUYHOCTH. J{J1st TOro, 4T0oObBI
npsbKa yAOBIETBOPSUIIA 3TUM TPEOOBAaHUSIM, BOJIOKHO MO XOJIy TEXHOJIOTHYECKOTO
poliecca MoABEPraeTcs MHOTOCTaIMMHON 00paboTKe.

OpHUM U3 ATanoB nepepabOoTKH ChIPhS SBIACTCA MOTYYCHUE POBHUIIBI HA
POBHHUYHOM MAaIlIMHE.

K poBHuIE IpenbABISIOTCS ONPECICHHBIC TPEOOBAHMS: OHA TOJDKHA OBITh
POBHOIA, 00J1a71aTh OTIPEICIICHHON KPYTKOH, a IbHAHASI POBHUIIA, KPOME TOTO,
JOJKHA OBITh HAMOTaHAa CO CTPOTO OMPEJIEIEHHON ITIOTHOCTBIO, YTOOBI
o0ecreunTh HOpMaJIbHOE MPOTEKAHNE MTPOI[ECCOB XUMHUUECKONH 00pabOTKH.

[Ipn nosryyeHnn poOBHUILIBI HA POTYJIbYAaTOM POBHUYHOM MAIIMHE MPOUCXOINAT

HaMaTbIBAHHUC €C HAa KAaTYIIKH. C KaXIbIM HAMOTAHHBIM CJIOCM YBCIINYHMBACTCA



paauyc HaMOTKHU U, CJI€JIOBATENbHO, sl 00€CIIEUeHUS TOCTOSIHCTBA HATSIKEHUS
POBHUIIBI HEOOXOIUMO U3MEHSTh YIJIIOBYIO CKOPOCTh BpaIllEHUs KaTYIIKH.

Ha OGoybIIMHCTBE SKCIUTyaTUPYEMbIX B HACTOSIIEE BPEMS HA OTEYECTBEHHBIX
MNPEANPUITUAX POTYJIBYATHIX POBHUYHBIX MAIIMHAX JJISI USMEHEHUSI CKOPOCTH
BpaleHUs KaTYIIKA UCTIOJIb3yEeTCs KOHOUIHBINA Bapuatop, Npouib KOTOPOro, B
NPUHIUIIE, TOJKEH COOTBETCTBOBATH ONPEAEIIEHHON JIMHEWHON MIIOTHOCTH
HaMaTbIBAEMOM POBHHUIIBI U €€ BA3KO-YIIPYTUM CBOMCTBAM, OT KOTOPBIX 3aBUCHUT
3aKOH U3MEHEHHUS JUaMeTpa HAMOTKH C POCTOM YMCJIa HAMaThIBAEMBIX CJIOEB.
OnHako, Kak MpaBWIo, HA OMPEJICIICHHOM THUIIE MAlllMH HapaOaThIBA€TCS POBHUIIA
B JIOBOJILHO IMIMPOKOM JMANa30He JIMHEHHBIX NIOTHOCTEN U3 Pa3IMUYHBIX CMECOK
BOJIOKOH. B CBsI3M ¢ 3TUM, a Tak»Ke 3a CUET Pa3IMYHON KPYTKH POBHHUIIBI (B
COOTBETCTBUM C €€ JTUHEHHOM MIOTHOCTHIO), MEHSIOTCA BSA3KO-YIPYrHUe CBONCTBA
HaMaThIBAEMOTO MPOJYKTa U BOSHUKAET PAcCOraCOBaHUE MEXIY TEM 3aKOHOM
WU3MEHEHUS IMaMeTpa HAMOTKH OT YKCJia HaMaThIBAEMBIX CJIOEB, [0 KOTOPOMY
npoGUINPOBAIICS KOHOU]I, U pealbHBIM 3aKOHOM, COOTBETCTBYIOIIUM
HaMaTbIBAEMOU POBHUIIE. DTO PACCOTIACOBAHUE MPUBOAUT K U3MEHEHHIO
HATSHKEHHUS] HAMAThIBAEMOTO MPOAYKTa B TEUEHHE HapaOOTKH CheMa, YTO B CBOIO
ouepe/ib, MOXKET CKa3bIBaThCsl HA KAUECTBE POBHUIIBI M HA €€ OOPHIBHOCTH.
Pemenriem nanHO# poOIeMBI SBIISIETCS BBEACHUE B KPYTUIBHO —MOTaIbHBIN
MEXaHHM3M POryJIb4aTOM POBHUYHON MAIIMHBI CUCTEMBI aBTOMATUYECKOT O
PETYIMPOBAaHUS HATSHKEHUS POBHUIIBI B TIpOIlecce HapabOTKU KaTYIIKH.

Psin 3apyOexxHbIX hupM, HarpuMep, SToHCKas ¢pupma Howa BeImycTHIN
POBHHYHBIE POTYJIbYATHIE MAIIIMHBI C UHTETPUPOBAHHBIMU B UX KOHCTPYKIIUU
CHCTEMaMM aBTOMATHYECKOTO PErYJIMPOBAHUS HATSKEHUSI POBHHULIBI B ITPOLIECCE
HaMaTbhIBaHUS KaTyLIEK.

K coxanennro, COBpEMEHHOE COCTOSHUE OTEYECTBEHHON TEKCTHIILHOM
MIPOMBIIIJIEHHOCTH HE MO3BOJISIET TPUOOPETATh COBPEMEHHOE JOPOTrOCTOSAIIEE

UMITOpPTHOE 000pYy0BaHUE 1T OOHOBIIEHUS OCHOBHBIX (DOHJIOB.



B 10 ke BpeMs, npeacTaBiIsieTcs] BO3MOXXHBIM 00€CIEYUTh CYIIECTBEHHOE
ITOBBIIIEHNE TEXHUYECKOTO YPOBHSI YCTAHOBJIEHHOIO HA OTEYECTBEHHBIX
MpeANnpUATUAX 000PYJOBaHUS TyTEM €r0 MOJIEPHU3ALINH.

B wactHOCTH, MOJIEepHU3aLMs POTYIbYATBIX POBHUYHBIX MAlIUH Pa3InYHbIX
TUIIOB OTEYECTBEHHOTO IIPOU3BOCTBA, IPUMEHSAEMBIX B MPSICHUM XJIONA, JIbHA,
HIEPCTH U CMECH ITHUX BOJIOKOH C UCKYCCTBEHHBIMU U CUHTETHYECKUMHU
BOJIOKHAMH MOKET OCYLIECTBIIATHCS MIYyTEM YCTAHOBKH HAa HUX CUCTEMBI
ABTOMAaTHYECKOTO PETYJIMPOBAHUS YPOBHS HATSKEHUS POBHHULIBI

Ha puc.] npuBeneHa npuHIMNMANbHAsA CXeMa CUCTEMBI aBTOMAaTHUYECKOTO

PETYIINPOBAHUA HATAKCHUA POBHUIIBI HA pOFyHBanOﬁ pOBHI/I‘IHOﬁ ManiruHe.

N

Puc.1. Cxema cucteMbl aBTOMaTUUECKOTO PETYJIMPOBAHUS HATSKEHUS POBHUIIBI HA

pOryp4aToO POBHUYHOW MaIlIMHE

beckoHTakTHBIE MaTYMKK 1 CAUTHIBAIOT YPOBEHb HATSKEHUS JIBUKYIIEHCS B
MPOJIOJIBHOM HAIIPaBJICHUU POBHUIIBI 2 B PEKUME PEATTLHOTO BPEMEHH U TEePEatoT
CUTHANl B OJIOK yMHpaBIICHHUS 3, T/I€ CUTHAJ YCPETHSETCS W MPU OTKIOHCHUH OT
TpeOyemMbIXx TapamMeTpoB uHGoOpMarusi 00 OTKIOHEHHMH W €ro BEIWYHHE
oOpabaTbiBaeTcsi B 3TOM OJIOKE, IIOCJAE 4Yero mnpuBOA 4 OCYIICCTBISET

NEPEeMCIICHUEC OTBOJAKKM KOHOHMJIHOI'O PCMHA 5 B TOM HJIM HHOM HaIlpaBJICHHUU



BJOJb KOHOHMOOB, B 3aBUCHUMOCTH OT TOI'O OOJBIINM HJIA MEHBIIHM OKa3bIBacTCs
BaMepHeMBIfI YPOBCHDb HATAXKCHUSA IO CPABHCHHIO C 3aJaHHBIM.

CMGH_IGHI/IC PEMH N3MCHACT IICPCAATOYHOC OTHOIICHUC KOHOUIAHOIO
BapuarTropa, 4TO IPpUBOJHUT K HKSMCHCHHUIO YaCTOTHI BPAIICHUS KAaTYIIKHU C pOBHI/II_[eI\/'I
N COOTBCTCTBCHHO YPOBHA HATAXKCHUA HaMaTbIBACMOI'O IIPOJYKTaA. OTBOI[Ka C
pPEMHEM CMCIIACTCA O TEX IIOP, IIOKAa YPOBCHL HATSKCHUA POBHHUIIBI HE CTAHCT
3aJaHHBIM.

B II&HHOIZ CUCTCMC UCTIOJIB3YCTCA OECKOHTAKTHBIN AaTYUK HATAKCHUA POBHUIIBI,
4TO MO3BOJIACT AOCTATOYHO MMPOCTO MOHTUPOBATH I[&HHBIIZ KOHTYP KOHTPOJIA
HATSOKCHUS Ha POBHHUYHBIC MAIIUHBI CTAPOTO o6pa3ua.

YcTaHoBKa HECKOJbKUX JaTYUKOB I10 BCEH JJINHC pOBHH‘IHOfI MallIrHBbI
IMO3BOJICT YMCHBIIUTD BJIMAHUC cnyqaﬁHoro OTKJIOHCHHA HATAXKCHUSA POBHHIIBI
Ha OTACJIIbHOM pa60qu MECCTC Ha pa60Ty CUCTCMBI aBTOMAaTHYCCKOI'O

pPEryJIMPOBAHUS HATSIKEHUS.

BriBoanr:

MopepHu3alysi OT€4ECTBEHHBIX POTYJIEUHBIX POBHUYHBIX MAIINH MTyTEM
IPUMEHEHHS CUCTEMbI aBTOMATUYECKOTO PETYIUPOBAHUS HATSKEHUSI POBHUIIBI
MOJKET MO3BOJUTH CTAOUIN3UPOBATH YPOBEHb HATSXKEHUSI POBHUIIBI B TCUCHUE
HapaOOTKU ChEMa, CHU3UTH YPOBEHb OOPHIBHOCTH POBHHIIBI HA POBHHUYHOMN
MAaIlIMHE U TOBBICUTH KAYECTBEHHBIE TTOKA3aTeIU BbIpadaThIBAEMOM U3 ATOM
POBHHUIIBI NPsiKU. Vcnonb30BaHue 3TON CUCTEMBI HA POBHUYHBIX MAIIMHAX IS
JbHA TIO3BOJIMT, KpOME TOTO, (POPMUPOBATH POBHUYHBIC KATYIIKH C MIIOTHOCTHIO
HAMOTKH, 00€CTIEUYNBAIOIICH TyUITUe YCIOBUS ISl XUMUUYECKONH 00pabOTKH OT
KOTOpOH, B 3HAYUTEIHHONU MEPE 3aBUCHUT MPOIIECC BHITSITUBAHUS B BBITSKHBIX
npudopax MPSAMIHHBIX MAIIMH U COOTBETCTBEHHO KAYECTBO MPSIKH, U YPOBEHb €€

OOpBIBHOCTH.
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