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AHaJu3 npoodJieMbl MOBbIILIEHUSI U3HOCOCTOMKOCTH
KOHTAKTHPYIOLIUX ¢ HUTHIO AeTajed TopMo3a yrounoi Hutu cranka CTh

Kpusomenna E.B., bykanos I'.K.
(KocTpoMckoii ToCy1apCTBEHHBIN TEXHOJOTHICCKUN YHUBEPCHTET )

B nacmoswee epemsa k nadexcnocmu u 0071208€4HOCMU MEKCMUTLHBIX
MAwun U co30a8aemvlx Ha UX OCHO8e KOMNJIIEKCO8 NpeobAsIAIOmcs 6ce boee u
bonee evlcokue mpebosanus. BosHukHoeHue 6 HuUx HeucnpagHocmel U
PAa3uuHbIX OMKA308 @leuem 3a coOOU 3HayumelbHoe YXYyOuleHue Kaiecmeda
svipabamuieaemoti  npooykyuu.  Cywecmgyrowue  cnocobbl  NOBbIULEHUS.
U3HOCOCMOUKOCMU HUMENPOBOOAWUX Oemainell UCNOb3YIOMCS HeOOCMAMOYHO.

Kniouegvie cnosa: mopmo3 ymouHou Humu, HUMENPOGOOHUKU,
U3HOCOCMOUKOCHb.

B Hacrosimee Bpemsi K HaJSKHOCTH M JOJTOBEYHOCTH TEKCTHUIHHBIX
MaIIMH U CO3/IaBa€MbIX Ha X OCHOBE KOMIUIEKCOB IPEIBSABISIOTCS BCe OoJiee u
Oonee BBICOKHE TpeOOBaHMS. BO3HMKHOBEHHE B HHUX HEUCHPABHOCTEH U
pa3MuYHBIX OTKAa30B BIJIEYET 3a COOOW 3HAYUTENIbHOE YXYAIIECHHE KayecTBa
BbIpa0aThIBAEMOI MPOTYKIIUH.

B TekcTWIBHBIX MalIMHAX 3HAYUTENbHAS YacThb OTKA30B CBs3aHa C
U3HOCOM TPYIIMXCS TOBEPXHOCTEM W TMOJOMKaMH HX 3JIEMEHTOB (B
COBPEMEHHBIX O€CUEIIHOYHBIX TKalkuX craHkax g0 40% Bcex OTKa30B
NPUXOAUTCS HA U3HOC eTanei u npuMmepHo 8-10% Ha ux nmonoMkw) [1].

CaMbIMM  MacCOBBIMHU  JACTANSIMU TEKCTWJIBHBIX MAIlUH  SIBJISIFOTCS
HUTETPOBOIAIINE AeTanu. [1o1 HUTENPOBOASIIIUMY IETAISIMUA, UMEIOTCSI B BHILY
JIeTaJId MAIlMHBI, BHIOJHEHNE TEXHOJIOTHUYECKONH (PYHKIIMH KOTOPBIX CBSI3aHO C
B3aMMOJICHCTBHEM C HUTHIO, K HHUM OTHOCATCS M HW3HALIMBacMble JETajH
TOpMO3a YTOYHOW HHUTH: Jamka W IulacThHA. KoNMM4YecTBO HHUTENPOBOISIINX
JeTane Ha TeKCTUIbHOU Mammue kosebnercs ot 100 mo 1500 mTyk u Gonee,

MCXKOY TEM CPOK CJ'Iy>K6]':;I MHOTUX W3 HUX MaJl. Y TEKCTHJIbHBIX MAallIuH



CYILIECTBYET OIPOMHOE pazHooOpasue (HopM U TUIOPA3MEPOB HUTEHPOBOASAIIMX
JETaJICH.

B TeKCTUNBHBIX MalllMHAX IIUPOKO TIPENICTABIEHbl paboyue OpraHbl,
BBITIOJIHAIONINE (QYHKIIMIO U3MEHEHUS! HATSXKEHUSI YTOUHOW HUTH B Pa3IMyuHbIC
MOMEHTBI yIja II0BOPOTa TJIABHOIO Bajla CTAHKA, a TaKXe I CO3JaHUsA
ONTUMAJIbHOTO HATSHKEHUs MPH MPOKJIaAbIBaHUM [8] ee uepe3 3eB, HaIpUMeED,
TopMO3 yTouHON HUTH cTaHka CTh, maiOoBbIil HATSXKHBIE TPY30BBIE TPUOOPHI
u ap. Cpok ciaykObl MHOTHX J€Tajeil 3TUX YCTPOMCTB HEBBICOK, HEPEIKO OH
MEHBIIE NEPUOJAa MEXAY PEMOHTAMM, KOTJAa OCYIIECTBIISIETCS MOJHAsA UX
3ameHa. Hanpumep, Cpok Ciay>kKObl IMJIACTHHBI TOPMO3a YTOYHOM HUTH CTaHKA
CTb, wu3 cranu Y8A, npu nepepaboTke JIbHAHON Mpsixku 60 TeKC HE PEBBIIIACT
HECKOJIBKUX Henenb. [lnactuHa Topmo3a yrouHor HUTH uMeeT Toamuny 0,04 -
0,1MMm. M3HOC miacTuHbBl TOpMO3a MPOUCXOAUT B BUAE ABYX KaHaBOK. Korma
IUTACTHHA WM3HAIIMBAECTCS YTOYHOM HHUTBKO HACKBO3b, IUIACTHMHA 3aMEHSETCS 110
IPUYHUHE PE3KOr0 MOBBILIEHUS OOPBIBHOCTH.

Cpox cimyxObl Janmkd TOpMO3a YTOUYHOW HHUTH H3 cutamia bJI mpu
nepepaboTKe JIbHSHOM HHUTH COCTaBIISIET OKOJIO TpeX JIeT. YKa3aHHOEe
00CTOSITENCTBO SIBISIETCS MPUYMHOM TIOCTOSHHOIO Iepepacxoja JAeTayen
YTOYHOTO TOPMO33, B YACTHOCTH TOPMO3HBIX IIJIACTUH, IPUBOJUT K CHUYKEHUIO
Ko3(puieHTa MOJe3HOr0 BPEMEHM M TMPOU3BOJUTENBHOCTA OOO0PYIOBAHUA
BCJICJICTBME TIOBBIIIEHUST OOpPBIBHOCTH yTOuHOM Hutu [l]. B Tabmume 1
IIPEJICTABIIEH MYTh TPEHUS HUTH 1O MOSBJICHUS NMEPBUYHBIX CIEAOB M3HOCA HA
HUTETPOBOJAIINX JETAIISX.

Tabmura 1.
[TyTh TpeHus 10 MOTyUYEHUS MEPBUYHBIX CIEI0B H3HOCA

Ha HUTEMPOBOsAIIEH AeTanu [8].

IIpsxa ninm HUTH
IlyTb TpeHus, M, aad ctaau 20

OTOXOKEHHOW | LIEMEHTUPOBAHHOM | XPOMHUPOBAHHOU

Ipsorca:




JbHSIHAS 3) 15 500
XJIOM4aToOyMarkHast 50 2000 10000
Humpb:

JaBCaHOBas 100 4000 15000
KarnpoHOBas 50 15000 2000
BHUCKO3HAs 50 500 3000
CTEKJISTHHAs 50 1000 4000

Huskuii  cpok ciy>kObl  HUTEKOHTAaKTUPYIOIIMX JETaliel BBI3BIBACT
MHOTOYHUCIICHHBIE KPUTHUYECKUE 3aMEUaHUus CO CTOPOHBI CIEIUAIMUCTOB IO
nepepadoTKe TEKCTUILHOTO BOJIOKHA.

MHTEHCUBHOCTh W3HAIIMBAHUS HUTEIMPOBOJSAIIUX pPabOYUX OPraHoB B
OOJIBILION CTEMEHU 3aBUCUT OT CBOWCTB aOpa3WMBHBIX YaCTHUIl, UX TBEPAOCTH,
POYHOCTH, (HOPMBI, KOHIIEHTpaluu. Eiile panHuMu paboTamMu, BBITIOJIHEHHBIMU
o pykoBoaAcTBOM Xyaeix M.U. yctanoBneHo [1], uTo nu3Hoc paboyux opraHoB
pPa3IMUYHBIMU TEKCTUJIBHBIMU BOJIOKHAMU HOCUT aOpa3uBHBIM XapakTep W
3aBUCUT TJIaBHBIM OOpa3oM OT TBEPJIOCTH HW3HAIIMBAEMOTO Marepuala.
[IpyuuuHbl pa3pylieHus: MOBEPXHOCTU pabOYMX OPraHOB TEKCTUJIBHBIX MAIIWH
MpE/ICTaBIICHbI B TabuUIIE 2.

Tabnuma 2.

[TpuunHBI pa3pylIeHHs OBEPXHOCTH PaO0YHNX OPraHOB TEKCTHUIIBHBIX MAITH
U MCCIICZI0BATEIIH, U3YYaBIlIHe JaHHBIC TIpoIecchl [8]

IIpuunHBI paspyuieHust HccaenoBarenn, usyyapuue JaHHbIE MPOLECCHI

NMOBEPXHOCTH PadoYuX pa3pylIeHHs OBEPXHOCTH padoYnX OPraHoB
OpraHoB
AOpa3uBHbBIN U3HOC Makaposa T.I1., Xyneix M.W., Ilerepc I'.P., bansim

Anresunonnoe paspymienne | B.I1., Cokonos B.I1, Xant M.b, Pommonos U.d],

Koppo3sus [TonkoBuukoB C.C., Maxkamos P.I'., 3a6poaun




IInactnueckoe b.N., ®ymxuno T, Hakamxuma H, Uuoiie T.,

nehopMUpOBaHUE Cymycy 1O., CenByn A , JIxxypabekos P.M.,
YcranoctHoe paspymenne | Marsees .A., Yuctakos C.B, bykanos I'.K.
DIIEKTPO3PO3HUS backo IL.T.

Hasonopaxupanue Cunmaxkos 10.C., Koran b.M, JIaxoB b.D.,
MOBEPXHOCTHU Tenenbaym M.M., Xpycranes 10.A., Kaypman C.M.

[Ipu 5TOM HEOOXOAMMO OTMETHUTh, YTO 3aKOHOMEPHOCTH HW3HAIIMBAHUS
HUTENPOBOSALIUX JIeTaleil, B TOM YMCJIE IUIACTHH U JJAKA YTOYHOTO TOPMO3a
JNBIKYIICHCS HHUTBIO M3YyYEeHbl HEAOCTaTOYHO M MOYTH HE OCBELIEHBI B
JUTEPATYPE.

HccnepoBanusiMu, nOpoBedeHHbBIMU B Jaboparopusix Kocrtpomckoro
TE€XHOJIOTMYECKOI0 WHCTUTYTA, OBLJIO YCTAaHOBJIEHO, YTO OCHOBHOW NPUYMHOMN
M3HOCAa HUTENPOBOJHUKOB JIbHAHOM M XJIOMYAaTOOYMaKHOW MpsiKeH sBIsETCS
abpa3uBHasl CIIOCOOHOCTh TBEPJBIX OCTPBIX YACTHI[ JABYOKHCH KpeMHUs SiOo,
COJIEPKAIMXCSL BO JIBHE U XJIONKE, WIM MAaTHPYIOLIETO BELIECTBA - JIBYOKHCH
turana (Ti0,), conmepxamuxcs B naBcane. OCOOEHHOCTBIO TEXHOJIOTHYECKOTO
mpolecca NepepabOTKM  TEKCTUJIBHBIX  BOJIOKOH  SIBJISIETCS  CHMDKEHHE
KOHIIEHTpAIMu a0pa3uBHBIX YaCTHI] B CBIPhE IO MEpPEe €ro 00paboTKu.

[Tpu pPacCMOTPEHUU B3aUMOJICCTBUS pabounx OpraHoB
HUTEIPOBOJHUKOB C CBIPBEM YACTO MCHOJIB3YETCS TEOpUs MEXaHUKH HUTH. Ha
BCEX IMEpexo/lax TEKCTHWJIbHOW NepepadOTKM HHUTEH HIMPOKO NPUMEHSIOTCS
paboune opranbl u3  ¢dapdopa, cUTALIOB, TEPMOOOPAOOTAHHOW CTAIH C
pPa3IUYHBIMH  YIIPOYHSIIOUIUMHU TOKPBITHUSMH, CBIPBIX CTajl€i, MOJNMEPOB.
TexkcTunbHasgs HUTh TPU CKOJIBKEHUHU MO HUTEHPOBOISAIIMM JI€TalsiM, B
YaCTHOCTH IUTacTUHE yToyHOro Topmo3a ctanka CTb-2-175 u3nammuBaeT ux,
HECMOTpsI Ha MPUCYTCTBUE HA MOBEPXHOCTU BOJIOKOH CMAa304YHBIX BelIECTB (Y
HATypaJbHBIX BOJOKOH BOCKOBBIX W JKMPOBBIX BEIIECTB, Y CHHTETUYECKUX —

3aMacTuBaTenen).




OCHOBHOM METOJ| MOBBIILIEHUS MU3HOCOCTOMKOCTU IYTEM MPUMEHEHUS
Oornee TBEpABIX MaTEpUANOB WM TOKPBITHI B HacTosiiee BpeMs OJH30K K
UCUEpIaHUIo, T.K. pabounme opraHbl H3rOTABIMBAIOTCA U3 BBICOKOTBEPABIX
MaTepUajoB, HapUMeEp, OKUCH TUTaHA, WIK C aJMa3HbIM NMOKpbITHEM. Kpome
TOTO, WCIOJNb30BAHUE JIAHHOTO METOAa TOBBIIICHUS H3HOCOCTOUKOCTH
OTPAaHUYMBAET €ro BBICOKAs CTOMMOCTb. ClieoBaTenbHO, pa3paboTKa HOBBIX
METO/I0B TIOBBIIIICHUSI U3HOCOCTOWKOCTH SIBJISIETCS aKTyaabHOH [8].

TpanguMOHHO AJI TOBBILIEHUS  U3HOCOCTOMKOCTH HUTEIPOBOMASIIUX
pabo4nX OpraHOB HCIOJB3YIOTCS Pa3IMYHbIE CIOCOOBI, 3aKIIIOYAOLIUECS B
noadope crnocoda yIpoOuyHEHHUs], TaKKe, KaKk HAHECEHHUE MIa3MEHHBIX MOKPBITHIA,
aHOJUpPOBAaHME B MaporazoBod (¢aze, a30TUPOBAHUE, TEPMOMArHUTHAs
oOpaboTtka u mnp. Jpyrue crnocoObl MOBBINIEHUS H3HOCOCTOMKOCTH padoumx
OpPraHoB, HANpUMEp, COBEPIICHCTBOBaHWE (OPMBI M KOHCTPYKIHH, MAJio
UCIIOJIb3YFOTCSI, XOTS 3/IECh CKPBITHI HEMaJIbie pe3epBsl [8].

Kpome Toro, MO’KHO OTMETHTH, YTO JJISi TOBBIIMICHUS W3HOCOCTOMKOCTU
pabounux OpPraHoOB TEKCTUJIbHBIX MalIUH MCIOJb3YETCs OTPaHMUYEHHOE YHCIIO
METOJIOB, & UMEHHO:

® 1CIOJIb30BaHUe 00Jiee U3HOCOCTOMKUX MaTEepHaIOB, TOKPBITHIA

® COBEpILEHCTBOBAaHME KOHCTPYKIIMM OTAENIbHBIX pabOo4yux OpraHoB,

IpUYEM pa3HbIE CIOCOOBI MOBBILIEHUS] M3HOCOCTOMKOCTH XapaKTEpHbI

JUTSL pa3HBIX TPYMI pabovnx OPTaHoOB.

[TonbITKM pemnTh B MPOU3BOACTBEHHBIX YCIOBUSAX OTJENbHBIC 3aJaul
HOBBIIICHHUSI U3HOCOCTOMKOCTH pabodMX OpraHoB MyTEM MOA0O0pa pa3iIuyHBIX
MaTepuajJoB W TOKPBHITUH  JaBajl MNaUTMATUBHBIC pEIICHHs. Y CIex
COIyTCTBOBAJl NPHUMEHEHUIO B KadyeCcTBE Marepuaja Jii HUTEHPOBOJHHUKOB
cutaiiia bJI, ”3HOCOCTOMKOCTh KOTOPOTO JIMIIb BABOE HUXKE, IPUMEHSAEMBIX 32
pyOexxoM MaTepHalioB Ha OCHOBE OKHCH alIOMUHUA. 3a pyOekoM paboThl 1O
MNOBBIIICHUIO H3HOCOCTOMKOCTH HHUTENPOBOJHUKOB B OCHOBHOM BEJIUCh B

HaIpaBJIeHUH UCIOJIb30BaHUs 00Jiee TBEPIbIX MATEPUAJIOB U OKPBITUN B TO K€



BpeMsl HEKOTOpBbIE HCCIe0BaTeId OTMEUAT, YTO HUTEMPOBOAHUKH U3
MaTepuana ¢ 0oyiee BBICOKOW TBEPJOCTHIO BEIYT K OOJIBIIEMY MOBPEKICHUIO
npsoku. [lorck OoJjiee M3HOCOCTOMKMX MaTepHaIOB OCYIIECTBIISCTCS JIUIIL Ha
OCHOBE I10J00pa HMX OTIEIbHBIX XapaKTepUCTHK 0€3 ydeTa CTPYKTYPHBIX
0COOCHHOCTEH U CHEU(PUIECKIX CBOMCTB 3TUX MATEPHAIIOB.

IIpy B3auMOJEHCTBUM ACTAIM U HUTEBHUIHOTO MPOAYKTa MPOUCXOIUT
B3aMMHOE W3HAIMBAHWE W Pa3pyIICHHE, COOTBETCTBEHHO JIFOOBIC TMapaMeTphI
HU3MEHAIOIIME XapaKTep B3aWMOJICHCTBHUS OKa3bIBAIOT BIIMSHHUE Ha MPOIECC
M3HAIIMBAHUS HUTCPOBOAHUKOB U HUTEBUIHOTO TEKCTUIILHOTO MTPOAYKTA.

N3HOC nertaned B3aMMOJCHUCTBYIOIIMX C HHUTBIO MPOSIBISIETCA B BUJE
KaHABOK, pa3pylIeHUs IeTaIU, UCTUPAHHS TTIOBEPXHOCTH, U3MEHEHHUS (POPMBEL.

HaOnronenust mokasand, 4TO B 3aBUCHUMOCTH OT BHJA TEpPEMELICHUS
KOHTAKTa HUTU C HUTEIPOBOIHUKOM U3HOC MPOSBIISIETCS B BUJE:

e 00pa3oBaHUs OJHOM MJIM HECKOJBKUX KaHABOK M3HOCA;

® JCTHPaHUs BCEH HUTEKOHTAKTUPYIOWIEW OBEPXHOCTH.

DTH ABa BUA W3HOCA YaCTO COYETAIOTCS APYr ¢ ApyroM. Tak Ha IJIaCTUHE
YTOYHOT'O TOpMO3a TKaikoro ctanka CTb, BBINOJHEHHON U3 CTaM Mapku Y 8A
CHayaJia BOBHMKAET U3HOC B BUJIC UCTUPAHUS BEPXHETO CJIOS METalljia, a 3aTeM
MOSABJISIFOTCA KaHaBKW M3HOcA. [IluprHa kaHABKH M3HOCA 3aBUCHUT OT JIMHEUHOU
IJIOTHOCTH TepepadaThiBaeMO HHUTH. MHTEHCHBHOCTh HW3HAIIMBAHUS IPSIMO
3aBUCUT OT JUAMETPa HUTH.

Kiaccudukanuss pabotr 1o ucciae0BaHUIO aOpa3MBHOIO HW3HAIIMBAHUS
HUTEMPOBOAIINX paOOYNX OpraHOB MPUBOJIUTCS B TAOIHIIE 3.

Ta0muna 3
Knaccuduxkanus padboT 1o uccieaoBaHnio abpa3suBHOTO M3HAIINBAHUS

HUTETIPOBOIAIINX pad0o4Ynx opraHos [ 8]

Meton

NOBBLIICH AT MarepuaJ/i TEKCTUJIBHOTO MPOAYKTA




H3HOCOCTOMKOCTH Honusdup-
Jlen XJonok HOE U Kanpon, Hurtb u3
MOJTHAMM/I - HEeHJIOH CTeKJa
HOE BOJIOKHO

HUccaenoBarenn

MakapoBa banbim B.I1., | Xyneix backo XyabIx

T.I1., MaxxamoB M.NA., II.T., M.MU.,
Toadop Go.tee Xyneix M.U., | P.I'., ITerepc I'.P. | CenByn A. | CokomnoB

o baneiu B.IT., | xypaOekos B.IL

U3HOCOCTOUKO" | popyop 1.@., | P.M., Xyabix
ro MaTeépuaia | 3a6poaun M.U.,
HJIM IIOKPBITUA | B.1., @ymxuno T.,

MartseeB 1. A. | Hakamkuma

H., Unoiie T.,
Cymycy 10.,

Xant M.B., MaxkamoB backo
CoBepiieHcTBO- ITonkoBHukos | P.I. IL.T.
Banue koHcrpyk- | C.C., Yucra-
187001 koB C.B.,

bykamnos I'.K.

CraHOBUTCA OYEBUIHOM HEOOXOIUMOCTh Pa3pabOTKU METOJOB pacueTa

HN3HAIINBAHUA PA3JIMYHBIX HUTCIIPOBOIAITNX I[GTEU'ICFI, KOTOPBIC MOI'JIN OBl OBITH

WCIIOJB30BaHbl  JUIi  pa3pabOTKM  HOBBIX  METOJIOB  IOBBIIMICHUS  MX
W3HOCOCTOMKOCTH.

C npyroii CTOpOHBI, K3BECTHO, UTO JIbHAHAS MPsSKAa UMEET 3HAYUTEIBHYIO
HEPOBHOTY IO JAUAMETPY, KOTOpasi MOXKET OKa3bIBaTh HETaTMBHOE BIIUSIHUE HA
MPOIIECC MEePEePadOTKU U JaXKe YCKOPATh U3HAIIMBAHNE KOHTAKTUPYIOIIUX C HEH
neranei. [Ipenmaraemoe panee onrcanue (PopMbl HEPOBHOTHI JIBHIHON MPSIKHU
rapMOHUYeCKOM (yHKIMEH He ABJISETCSA, MO-BUIUMOMY, aJCKBaTHBIM.
CrnemoBarenbHO, pa3paboTKa HOBBIX METOJIOB TMOBBIIICHUS H3HOCOCTOMKOCTH
HUTEMPOBOAMINX PAO0YMX OpPraHOB JOJDKHA COINPOBOXKAATHCA Pa3pabOTKOM
HOBBIX MOJIEJICH, MO3BOJISIONIMX 00Jiee TOYHO OMUCHIBATH M yU4E€CTh HEPOBHOTY

TEKCTUIBHON HUTH [8].



Kak mokazanu mnpoBeJeHHBbIE HMCCIENOBAaHUS, OINpPEACINAIoNiee BIMSHUE Ha
W3HOC JIeTajiel, BHE 3aBUCUMOCTH OT (YHKIIMH, BBHITOJHAEMONW pabodnm
OpraHoOM, OKa3bIBa€T BMJI MEPUOJUYHOCTH KOHTAKTAa, OJHAKO B JIMTEpAType
Kkiaccudukanus paboyrx opraHoOB MO BUAY NEPUOJUYHOCTUA UX (DPUKIITMOHHOTO
KOHTAKTa C CBhIpb€M OTCYTCTBYeT. FEIlle OJHMM BaXHEWIIUM MapaMeTPOM,
ONPEEISIONMM WHTEHCUBHOCTh HW3HAIIMBaHUS PabOYMX OPraHoB, SIBISETCA
TaKke JaBJIE€HHE B KOHTAaKTE, KOTOPOE CO3/1aeT HUTEBUJHBIA MPOAYKT,
B3aUMOJIEUCTBYSd ¢ pabounMm opraHoM. Ilockoybky BHI TNEPUOJIUYHOCTH
KOHTaKTa M CIOCO0 CO3/1aHUs JaBJICHUS B KOHTAKTOPE OKAa3bIBAIOT pEIIAroIIee
BJIMSIHUE HA W3HAIIMBAaHUE Pa0OUYMX OPraHOB, TO OHU MPUHUMAIOTCSI B KQUECTBE
KJIACCU(DUKAITMOHHBIX TPU3HAKOB.

B TeKCTUIBHBIX MallMHAX YJAJI0Ch BBIICIUTH JBa BHUAA MEPUOJUYHOCTH
KOHTAKTa HUTEBUIHOTO MPOAYKTa C padOYMMU OpraHaMu:

1) «MOCTOSIHHBINY», T.€. HEMOJBIKHBIN ((DUKCUPOBAHHBIA) OTHOCHUTEIHHO
MMOBEPXHOCTH JETaNH;

2) «IEPUOANYECKUIY, T.C. HETIOCTOSIHHBIN, IepEeMELIAOIIUICA

OTHOCHUTCIIBHO ITIOBCPXHOCTHU OpIraHa.

«Ilepuoanyeckuii» KOHTAKT «HUTEBUAHBIA MPOAYKT — pabOuMii opran», B
CBOIO O4Yepellb, MOXHO MOJAPa3JeiIUuTh HAa TpPU PA3HOBUOHOCTH: Q)
NepeMENIAtONINIICS OTHOCUTEIBHO TOBEPXHOCTH paboyero opraHa B OJHOM
HarpaBieHuH, T.e. He peBepcuBHO ([IHK), Hanmpumep KOHTaKT HUTH — TJIa30K
skpana B ctankax CTb u ap., 0) nepeMenaromuics peBepCuBHO OTHOCUTEIHHO
noBepxHoctu gneranu (IIPK); Hanpumep, KOHTaKT HUTH-TJIA30K TOPMO3a
yrouHoil HuUTH ctanka CTb wm 1p., B) ciaydaillHbId, T.€. TaKOW, MPU KOTOPOM
MECTO KOHTaKTa HUTEBUIHOTO TMPOAYKTA C MOBEPXHOCTBIO NEPEMENIACTCA

ciyyaitaeiM oopasom (I1ICK) [8].



[Ipy B3aUMOACHCTBUM HHUTEBUAHOIO TPOAYKTAa C pPabOYUM OpraHoM
BO3HHMKAET JaBJICHUE B KOHTakTe. B OOJBIIMHCTBE TEKCTUIBHBIX MAIIUH
BCTPEYAIOTCS CIEAYIONIME CITIOCOOBI CO3/IaHMs 1aBJICHUS B KOHTAaKTe:

1) naBneHHE B KOHTAKTE CO3/JACTCS MyTEM 3a)KMMa HUTCBHJIHOTO MPOIYKTa
MEXJYy JBYMS  TOBEPXHOCTSIMH, HampUMEp, MEXAYy  IUIOCKOM
MMOBEPXHOCTHIO NPHKUMHOM JIANKH U IUIACTUHOW YTOYHOTO TOPMO34;

2) naBlieHUE B KOHTAKTE€ CO3JAeTCS ITyTeM OTHOAHHS W CKOJIBKCHUS
HUTEBUIHOTO MPOAYKTA MO KPUBOJIMHEWHON TOBEPXHOCTH;

3) nmaBiieHHE B KOHTAKTE CO3/aeTCs 3a CUST TUHAMHYCCKUX CHIL.
Heob6xonumo OTMETUTh, YTO BO3MOXKHBIE BApUAHTHl HE MCUYEPIBIBAIOTCS

YEeThIPhMS YKAa3aHHBIMH CIOCOOAMHU CO3J]aHUsl JABJICHHUS B KOHTAKTe,

HaIllpuMep, NaBJICHHE B KOHTAKTE MOXET CO3JaBaTbcd Takxke: 1) cuiioi

TSKECTH, 2) SJEKTPOCTATUUECKUMH cuiiaMH U Jp. OJHaKO JJ1s1 OOJIBIIMHCTBA

CYIIECTBYIOIIUX TEKCTWJIBHBIX MAIIMH BBIIICTIPUBEICHHBIE TPU CIocoda

CO3/IaHUSI JABJICHUSI B KOHTAKTE «pa0OuMii OpraH — TEKCTUIBHBIN MPOAYKT

SBJIAIOTCS HamOoJiee dYacTo BeTpedaronumucs. JlaBjaeHWe B KOHTAaKTe

OKa3bIBAa€T 3HAYMUTEIIBHOE BO3JCHCTBUE HA UCTUpAHUE, KaK JeTaju, TaK U

HUTEBUIHOTO TpoaykTa [8].

B npennaraemoit kmaccudukanuu Kaxablii crioco0 co3aHus JaBICHHS B
KOHTAKTE OMpeAesseT Tum pabdouyero opraHa, BBIINICYKA3aHHBIE CIIOCOOBI
Mpe/ICcTaBlIeHbI B TabnuIie 4.

Tabanma 4
Knaccuduxanust paboynx opraHoB 1o criocoOy

CO3IaHUs JaBJICHHS B KOHTAKTE U MEPUOIUIHOCTH KOHTAKTA[ 8]

Cmnoco0 IlepnoaAu4YHOCTH KOHTAKTA

CO31aHUA

o . | cIIy4YalHBIN
HepesepcusHsblii | PeBepcuBHBIM yd

ITHK IIPK [ICK

Harpy3Ku IocTOSSHHBIN




[TyteM 3axxuma IInactuna Jlucku
MEXTy — BYMS TOpMO3a 1aiftboBoOro
OYHOM HUTHU 30BOTO
IMOBCPXHOCTAMU yt Py
cranka CTb HATSHKHOTO
npubdopa
HyTeM I'mazok Hroapuareri
Hamnpasnsrorast KOMIIEHCa- | OapabaHuYuK
orubaHus [IpsxeBbIBOA-
. . | TpebeHuaToro TOpa MaIINHbI
KPpHUBOJIMHCUHOU Has BOpPOHKA
HUTEHATSKU- YTOYHOHN [11IM240-111
MIOBEPXHOCTH MaimHel b1
Tels HHUTH CTaHKa
CTb
3a cuer Konkn
JTMHAMAYECKHAX MarIHbL
MIEPBUYHOU
CHUJI
00paboTKu

PaBHOMepHOE  CKOJIB)KEHUE  HHUTH,  Orubaromeid  moa  yrjiom
HWIMHAPUYECKYIO TOBEPXHOCTh HUTEMPOBOJHHUKA, PACCMATPUBACTCS B CTaThE
A.A. JloHckux «BinsitHue MUKpOreOMETPpHH MTOBEPXHOCTEN HUTEPOBOIHUKA HA
TpeHUE HUTW». B cTaThe MPUHHUMAETCS HUTh HEPACTSHKMMOW M JIBUKCHHE €€
PaBHOMEpPHBIM. ABTOpP [€JIa€T BBIBOA, YTO MHKPOT€OMETpPHUS MOBEPXHOCTEU

HHUTCIIPOBOJHHUKOB BJIMSACT HAa BBIXOJHOC 3HAYCHHC HATSAIKCHUA YTO‘IHOf/'I HHUTH

[10].

CnengyromyM  napamMeTpoM, KOTOPBIM  XapaKTEpU3YETCS  COIpPSIKEHUE
CHUTETIPOBOJSAIIASL JIeTallb — HUTEBUAHBIA TPOIYKT», SBISIIOTCA YCIOBHUS
paboTHI COMPSIKEHMS], K KOTOPBIM OTHOCATCS CeAYIOIINe (PaKTOphl: a) CKOPOCTh
JMHENHOTO IEPEMEIIEHUs HUTEBUIHOTO MPOAYKTa (HEKOTOpbIE  JETalH
paboTalOT B YCJIOBHSIX HM3MEHSIONICHCS CKOPOCTH JIMHEWHOIO IepeMeleHus,

HaIlpuMep, HUTETPOBOJHUKHU, KOHTAKTUPYIOIIUE ¢ yTOUHOU HUTHIO cTaHka CTh;



0) CKOPOCTh MONEPEUHOr0 MEepEeMEIEHUsI KOHTAKTa M0 MOBEPXHOCTU paboyero
OpraHa; B) JIJUTEIbHOCTh KOHTAaKTa «HUTEBUAHBIM MPOAYKT-pabouyuil opran,
€CJIM KOHTAKT MNEePUOANYECKUN (MEpUOANYECKUN KOHTAKT C HUTHIO HMEET
IIacTUHA YTOYHOro Topmo3a ctanka CTB); I') kpuBU3HA MOBEPXHOCTU PabOYETro
OpraHa B 30HE€ KOHTaKTa C HUTHIO (T.K. HUTh UMEET MaJjble IOMNEPEUHbIC
pa3Mepsl MO CPAaBHEHUIO C JJIMHOM, TO MOIYCKA€TCAd B HEKOTOPBIX CIIydasx
npeHeOperaTh MIMPUHONW KOHTAKTA HUTH W HHUTETPOBOJIHHKOM U CUUTATh €0
auHelHpIM. KpuBU3HAa NOBEPXHOCTHM paboyero opraHa MO JIMHUM KOHTAaKTa
paccuuThiBaeTCs 1o GopMysiaM aHATUTHYECKON T€OMETPUU U MEXaHWKH HUTH,
1) MaTepuall ¥ JIMHEHHas TNIOTHOCTh HUTH, €) MaTepuai padodero oprana [8].

Panee ObuIO MOKa3aHO, YTO BEJMYMHA W3HOCA HUTEKOHTAKTUPYIOUIEH
JIeTalld 3aBUCUT OT BEJIWYMHBI HOPMAJIBHOTO JIaBJICHUSI B KOHTAKTE, KOTOPOE
3aBUCUT OT HATSHKEHUSI HUTH, BHUJA KOHTAKTa, TEOMETPUYECKOU (HOPMBI
MOBEPXHOCTU. [3yueHueM HaTsbkeHusT HUTH Ha TkKankux craHkax CTb
3aHuManuch cueaywomue ydyenoie: A.E. bpyr-bpymsko, A.H. Crynaukos, C.H.
Uuuepona, O.M. Onbmanckas, M.B. Hazaposa, H. A. Kynuga, A.A. J[oHCKuUX,
H.B. Jlyctrapten, T.b. MockBuHna, JI.H. OneitnukoBa, A.A. TyBaeBa u MHOTHE
JpyTHe.

B cratee B.C. Anpeesoit u E.Jl. EbpemoBa «O Topmo3e yTOYHOW HUTH
Tkaukoro cranka CTb» [3], aBTOpamMu paccMaTpuBaeTCs HOBAas METOJWKA
ONpENIENICHUs] HATSHKEHUST YTOYHOM HUTHU MOCIE€ HUTEHATSKUTENSI TKAIIKOTO
cranka tunma CTb, HO B jgaHHOW paOOTe HE YYMUTHIBAIOTCS TOJIIWHA HUTH,
BJIMSIHUE HA HATSOKCHUU JICHTHI CHJT TPEHUSI O HUTh, MHEPIIMOHHOCTh MEXaHU3Ma.
Taxke He yuyuThIBaeTcss (popma Jamku YTOYHOTO TOpMO3a, (opma ympyroi
JUHUU OaJKy, TOJI KOTOPOW MOHUMAETCs IJIacTUHA TopMo3a. B manHoit padore,
MPUHATAS 71 pacyeToB opma Janku, uMeeT popMy IUIMHIpPA, TOT/Aa Kak Ha
cranke CTb ycranomnensl manku napyroit ¢opmbel [3]. B nmanHo#t crarbe

paccMaTpuBaCTCA TOJBKO OJHAa TOYKa COIIPHUKOCHOBCHHA HHUTHU C JIAITKOM



YTOYHOTO TOPMO3a, TOI/Aa KaK Ha CTAHKE CONPHUKOCHOBEHHE IPOUCXOIUT B
IBYyX Toukax [9].

[Ipu paccMOTpeHMH B3aUMOJCUCTBUSA YTOYHOM HUTHU C PEAJbHOW JIAIIKOW
YTOYHOTO TOPMO3a MPEACTABIAET HHTEPEC, YTOUYHUTh C KAaKUMHU YacCTAMH
MOBEPXHOCTH JIAMIKU KOHTAaKTHUPYET HUTh, T.K. MMEHHO OSTHU TMOBEPXHOCTH
MOJIBEpraroTcsi  OOJIbIIEMY HW3HAIIMBAHUIO. AHAIM3UPYSd B3aUMOJICHUCTBHE
YTOYHOM HHUTH C JIAIKOM TOPMO3a, B IOJIOKEHUU MAKCHUMAJIBHOIO IpOrmoda
TOPMO3HOW IUIACTUHBI, aBTOPBI MPUXOAAT K BBIBOJY, YTO HMMEHHO B 3TOM
MOJIOKEHUU TPOUCXOJIUT HanboJiee MHTEHCUBHBIM U3HOC TOPMO3HOM JIANKU U
TUTACTHHBI YTOYHOTO TopMo3a [9].

B cratee C.I'. CrenanoBa u A.A. KoyeTtoBa «YTOYHBII TOPMO3 CTaHKa
CTb» [4] u3yuaeTcs moKa3aTeib KECTKOCTH IUIACTHHBI TOPMO3a YTOYHOM HUTH
Ha M3rud, B3aUMOJEWCTBHE  DJIEMEHTAa HUTU C pabouyeld MOBEPXHOCTHIO
IJIACTUHBI TOPMO3a. ABTOPBI PEIIAIOT 3aa4y JABUKECHHS HUTH YE€PE3 YTOUHBIH
TOPMO3 C YYETOM TaKOIO IOKa3aTess, KaK JKECTKOCTh Ha HM3TU0 IJIACTUHBI
TOPMO3a.

Tak e B cTaThbe MPUBOIATCA pacyeTHbIC (HOPMYJIBI IO OINPEACICHUIO
HATSDKEHWST HUTU HAa BBIXOJAE W3 YTOYHOIO TOPMO3a, pPaccMaTpuUBaCTCs
B3aMMO/JICHCTBUE HUTU C KPUBOJIMHEHHBIMU MTOBEPXHOCTSIMH YTOYHOTO TOPMO3a
cranka CTb. OpHako, B [JaHHOMW CTaTh€ HE PACCMATPUBAECTCA BOMPOC
W3HAIIMBAHMS TUIACTUHBI YTOYHOTO TOPMO3a.

B cratbe A.Il. baunoBa, B.A. T'opaeesa, N.I1. biunoBa «TopmokeHue
yTo4yHOM HUTH Ha TKaukux crtankax CTb» paccmarpuBaeTcss Bompoc
OOpBIBHOCTH YTOYHOW HHUTH, B 3aBUCUMOCTH OT BEJIMYMHBI HATHKEHUS,
HaJW4usl TOJICTBIX M TOHKUX YYacTKOB B YTOYHOM mpspke. M3 aHanmza
MOJIYYEHHBIX Pe3yJbTAaTOB, KOTOPBIM CBUAETEILCTBYET O TOM, UTO HauOOJbIlIEe
KOJIMYECTBO OOPHIBOB YTOUHOW HUTH HAOJIOMACTCS B 30HE JEHCTBUSI YTOYHOTO
TOpMO3a. B MOMEHT MNpPOXOXKIEHUS TMOJ JIAKOM y371a WIH YTOJIIEHUS

Ha6J'HOI[ acTcCAa 3aKJIMHUBAaHUC, BCJICACTBHC qCcro CcOo34acTCA IIMKOBOC



HalpsbKeHHUe. B 3Tol cTaThe HET aHaIn3a BO3ACHCTBHS HA YTOUHYHO HUTH JIAIIKH
TOPMO3a, B 3aBUCUMOCTH OT €€ (hopMsI [7].

B cratbe A.H. CronsipoBa, .M. Murymosa «K Bonpocy o JjMHE NETIU U
HaJIAJIKE TOpMO3a yTOYHOM HUTH Ha TKamkoM cranke CTby [5]
paccMaTpuBaeTCs BOIPOC MOBOPOTA IVIABHOTO BaJla CTaHKAa BPYYHYIO IIpH
OCTaHOBAaXx CTaHKa. Tak Kak Mpu MOBOPOTE IJIaBHOTO Baja CTAHKAa BPYUYHYIO, a OH
HECKOJIbKO O0Jiee MEUIEHEH, TO YTOYHBIM TOPMO3 CpadaThIBAET C 3aM031AHUEM.
OO6pazyetrcst U30BITOUHAS TETJISI YTOUHOM HUTH, IJIMHA KOTOPOH MOJHOCTBHIO HE
BbIOMpAETCs] KOMIIEHCAaTOPOM. Y TOUYHAsi HUTh OKa3bIBAE€TCS BOBCE HE HATSHYTOMH,
Y YTOYHBIM KOHTPOJIEp IPOU3BOJUT JIOKHBIM OCTAaHOB CTaHKa. B ommcaHHOM
cilydae 1npu oOpa3oBaHUM U30BITOYHON METIN YTOUHOM JIMHUM HA €€ IEHCTBYIOT
CWJIbl UHEPLUUU COOCTBEHHOM MAcChl, CHJIbI TPEHUSI B HANPABIIAIONIMX IJa3Kax,
a’pOAMHAMUYECKUE CHIIBI M CUJIa CONTPOTUBIIEHUS] CMAThIBaHUs ¢ OOOMHBI, CHIIa
TATH OT HUTENPOKIAAYUMKa U CHJIA COIPOTUBIIEHUS YTOYHOTO TOpmo3a. B
JJAHHOM CTaTh€ YYMUTHIBACTCA JMHEWHAsA IUIOTHOCTh YTOYHOM HUTH, HO HE
y4UTHIBaeTCS (PopmMa MPUMIKUMHOM JIAllKKM TOPMO3a YTOYHOM HHTH, a TaKXKe
MaTtepuall TOPMO3HOM IIaCTUHBI TOpMO3a [5].

B cratbe npodeccopa, nokropa texuuueckux Hayk A.b. bpyt-bpynsko, u
A.H. CrynnukoBa «HatsixeHue nbHSHOW yTouHOM HUTH Ha ctaHke CTb» [2]
JaeTCs aHalM3 XapakTepa WU3MEPEHMUS HATSHKEHUS YTOYHOM HHUTH JIbHAHOU
NPsDKU 32 LMK npokiaaku Ha crankax CTh. B pgaHHOW cTaTbe MPUBOJIUTCS
pa30MBKa 3ampaBKU yTKa Ha HECKOJBKO 30H: 1) 30HA HATSKEHUS YTOUHOW HUTH
B BEpIIMHE Oa/yloHa Mepes IJIa3KOM; BEJIMYMHA HATSHKEHUST B JTOM 30HE
YTOYHOW HUTH 3aBUCUT OT JIMHEWHOM IJIOTHOCTH YTOYHOM IIPSIKU U CKOPOCTH €€
cMaThIBaHUsl ¢ 0OOMHBI; 2) 30HA HATSHDKEHUS] TOPMO3a YTOUHOU HUTH. [elicTBue
JAIKM TOPMO3a OKAa3bIBA€T CYLIECTBEHHOE BIIMSHUE HA HATSHKEHUE YTOYHOU
HUTU NPU €€ MPOKIAAbIBAHNU; 3) 30HA HATSHKEHUS! YTOUHOW HUTH CO3/1aBA€MOT0
KOMIICHCATOPOM,  KOTOpPBIM  C€O34aeT  3amac  yYTOYHOM  HUTU  Iepen

IMIPOKJIaAbIBAHUCM U BBI6I/IpaCT HN3JIMIICK HUTHU U3 3€Bd B KOHIIC IMPOKJIAAbIBAHUSA



[2]. Ho B maHHOM cTaThe HET YNMOMHHAHUSA O (PPUKIMOHHOM B3aUMOJCHCTBUU
HUTU yTKa ¢ HUTenpoBoisuuMu aetainsiMu cranka CTh, B Hamem ciyyae, ¢

TOPMO30M YTOYHOU HHUTH [2].

BbIBO/IbI

1. U3 paccMOTpeHHbIX pabOT CleIyeT, YTO BOIPOCHl IOBBIIICHUS
MU3HOCOCTOMKOCTUHUTEIIPOBOJHUKOB, B TOM YMCJIE IUIACTHHBI YTOYHOTO
TOPMO3a U3y4EHbI HETOCTATOYHO.

2. Co3gaHue paboOyuX OPraHOB IMOBBIIIEHHOW H3HOCOCTOMKOCTH IO3BOJIUT
NOJIYYUTh HKOHOMHYECKUH 3((PEKT 3a CcyeT CHWXKEHUs 3aTpaT Ha
3al1aCHbIC YaCTHU U ITOBBIIEHNUN Ka4eCTBA IPOLYKLIHUH.

3. U3 ananmuza mpencTaBieHHBIX padOT CleAyeT, YTO 3aJaya IMOBBIIICHUS
M3HOCOCTOMKOCTH HHUTENPOBOMSAIIMX AECTANEM TOPMO3a YTOYHOM HUTH,
IyTEM COBEPILIEHCTBOBAaHUS (DOPMBI, paHEE HE CTABWJIACh U €€ pEIICHHE

NpCACTAaBISACT HHTCPCC 1A TEKCTUJILHOM IMPOMBIINIJICHHOCTH.
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