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AJITOPUTM oOIIpe/iesIeHUsl TeOMeTPUYECKHUX XapaKTEePUCTUK
KOMOMHUPOBAHHOI HUTH C 3aIIMTHO-YNPOUYHSIOIIUM MOKPbITHEM

N3 TEKCTHJIBbHBIX BOJIOKOH

ITOITOB B.H., BEJIOYCOB M.C.

(KocTpomMcKO# rocy1apcTBeHHbIH TEXHOJOTHYECKUI YHUBEPCHUTET)

Paccmompen ancopumm obpabomru uzobpasiceHutl KOMOUHUPOBAHHOU HUMU C
3QUWUMHO-YNPOYHAIOWUM NOKPbIMUEM U3 MEKCMUTbHBIX 60JI0KOH, NO360NAI0OWUL

oYyeHunb amopmusupyrouLyro cnocoorocme HAPYIJHCHO2O CJI0Al HUNnu.

Cpenu KOMOMHUPOBAaHHBIX HUTEH CIIEMAIbHOTO Ha3HAYE€HHUS, BBIIIOJTHEHHBIX
10 IPSIAWIIBHO-KPYTUIILHOMY CHOCOOY IMOJYYEHUsI, CYIIECTBYET OCOOBIN Kiacc -
BOJIOKOHHBIE€ CBETOBO/BI C 3aIUTHO-YITPOYHSIOIIHUM MOKPBITUEM U3 TEKCTHIIBHBIX
BOJIOKOH [1-2]. OcOOEHHOCTH TEXHOJOTUYECKUX PEKUMOB (DOPMHUPOBAHUS TAKHX
KOMOWHHPOBAaHHBIX HUTEH IPUBEACHHI B [3].

Bricokne aMOpTHU3UPYIOLIME CBOMCTBA 3aLIUTHO-YIPOUYHSIOIIErO MOKPBITUS
KOMOMHUPOBAHHON HHUTH, (DOPMHUPYIOIIETO €€ HAPYKHBIM CJIOM, 00ecreurBaroT
3aIMATYy BXOZSAIIETO B COCTaB HUTH MOHOCEPJEYHHUKA — KBAapLIEBOIO CBETOBOAA B
MOJIMMEPHOM  3alllUTHOM O0O0JIOUKE — OT paJuajbHBIX CHAABIMBAIOIINX
BO3JCHUCTBUNA. AMOpTU3MpYIOIIas CIIOCOOHOCTh HAPYKHOM  IOBEPXHOCTH
BOJIOKHHCTOTO TIOKPBITHSI OOYCIIOBJI€HA JyrooopasHoi (opmoil opueHTaluu
BOJIOKOH MEX]ly BUTKAMU OOKPYUYMBAIOLLIECH HUTH.

JIist aHanmM3a U OLIEHKU 3aIUTHBIX CBOMCTB BOJIOKHHCTBIX MOKPBITHI KpoMe
HKCIIEPUMEHTAJIBHBIX HCCIEAOBAHUN 10 JAepopMalvy TOKPBITHS, a TaKxke
OPOYHOCTH €ro 3aKperuieHuss Ha CepJeYHUKE, ObUIO pELIEHO BBISBUTH
B3aMMOCBSI3b MEX1Y T€OMETPHUUECKUMHU XAPAKTEPUCTUKAMH U aMOPTU3UPYIOLLEH

CIIOCOOHOCTHIO HUTH.



B TekcTWibHOM — MarepuajOBeICHWHM  CYNMIECTBYET JBa  HamOoiee
pPaclpOCTPAHEHHBIX CIOCO0a OLIEHKHM MPOYHOCTH 3aKPEIUICHUS BOJIOKHUCTOTO
CJI0A apMUPOBaHHON HUTH. OOUH U3 HUX 3aKIIOYACTCS B CAUPAHUU HAPYKHOTO
CHOSI TIPU MOMOIIM KapJHOTO 3aKMMA W ONPEAECIEHUM YCUIIUS, IMPHU KOTOPOM
MPOUCXOAUT PA3PbIB €ro ueaocTtHocTH [5]. Bropoit cmocob 3akitodaercs B
UKIMYECKOM BO3JIEUCTBUM a0pa3uWBHBIX 3JEMEHTOB HAa Y4acTOK IMOBEPXHOCTU
apMUpPOBaHHOM HHUTH. [lpr 3TOM TIOACUMTHIBAECTCS YHWCIO BO3IACHUCTBUU
HCTHUPAIOIINX OPraHOB, MPHUBOIAIIMX K Pa3pyLICHUIO LEIOCTHOCTH HApPYKHOTO
CJIOA.

OtMedeHHbIe CIOCOOBI MIPEeIHAa3HAYEHBI JUIsl OIICHKH TOKa3aTesie KayecTBa
Hapy>KHOTO CJIOS TEKCTWJIBHBIX apMUPOBAHHBIX HUTEU, MOITOMY M XapakTep
BO3JICUCTBUA pabOuMX OpPraHOB HCHBITATENBHBIX MPUOOPOB HUMUTUPYET
MEXaHUYECKHE BO3JIEUCTBHS pabOUUX OPraHOB TEKCTUJIBHBIX MAIMH (HAIpUMEP
— WCTHparollee JeUcTBHE 3yObeB Oepaa TKAIKOro CTaHKa).  YCIIOBHUS Ke
nepepadoTKH CBETOBOJOB B BOJIOKHHCTOM IOKPBITHH COBEPIICHHO WHBIC. 37€Ch
npeoOaialoT Harpy3kd CABUTA HAPYKHOTO CJIOS B OCEBOM HAINpABICHUU IPHU
MPOXOXKJECHUU 4Yepe3 pabouue opraHbl yCTaHOBKH, (hOpMUPYIOIIEH BOJIOKOHHO-
onTHYeckuil kadeiab. B padote [3] mpeacraBieHo onucaHue criocoda JjIs OLEHKU
MPOYHOCTH 3aKPEIUICHUS] BOJIOKHUCTOTO TMOKPBITUS HAa KPYIVIOM TMOJMMEPHOM
MOHOCEPACYHUKE, KOTOPBIN IMO3BOJSIET MOBBICUTH JOCTOBEPHOCTH PE3YJIBTATOB
U3MEpPEHUN TyTeM NpHUOIMKEHUS  YCIOBUM  HMCHBITAHUM K  YCJIOBUSIM
TeXHOJIOrn4Yeckoro mnpoiecca. Crocod 3aKkiIrovaeTcsi B TOM, YTO B OJTHOM 33KUME
pa3phIBHOM MAIIUHBI 3aKPETUIIETCSI MOHOCEPACUHUK HCCIeayeMoro odpasiia, a B
JPpYroM — IY4YOK BOJIOKOH HapyxkHoro ciyos. Ha nmune L, orpanudeHHoit
MOSICKAMHU U3 1BETHOW HUTH, BO3HUKAET CHJIa TPEHUS CLETUICHHUS BOJOKHUCTOTO
CJIOS C MOBEPXHOCTHIO MOHOCEPACUYHHKA MPU NEPEMEIIEHUA aKTUBHOIO 3aKMMa
pa3pbIBHOM MalvHbL. [[BET MOsSICKA HOMKEH OTIMYAThCS OT I[BETa BOJIOKHUCTOTO
MOKPBITUS JUIS  ymoOCTBa oOTcuera mapameTpa L, a ycunue 3araruBaHus

KOHTPOJHUPYCTCA JTUHAMOMCTPOM.



Jl7is OILIEHKU TIPOYHOCTH 3aKPEIUICHUS HapY)>KHOTO BOJOKHUCTOTO MOKPBITHUS
ObUI BBEJECH IOKa3arellb ), KOTOPBIMA OIpENeNseTcss KaK OTHOIIEHUE CPEIHEro
3HAQUEHHWs] YCHJIUS CIOBUTAa BOJOKHHCTOTO TIOKPBITUS 10 TOBEPXHOCTH
MOHOCEP/ICYHHKA K TUIOIAIU €ro MOBEPXHOCTH Ha AnuHe L.

[lokazatenr P 3aBucHUT OT MHOruUX (hakTopoB. [eomerpuueckue
XapaKTePUCTUKH HAPY)KHOTO BOJIOKHHUCTOTO CJIOS, a TakXKe IapamMeTpsl
OOKpy4HBaIOLICH HUTH UMEIOT OMPEICTICHHYIO CBA3b C TUM MOKa3aTeNIeM.

JUis  OLEHKM  aMOPTHU3UPYIOUIEH  CIOCOOHOCTH  HApY)KHOTO  CJIof
KOMOMHHPOBAaHHOW HUTH paHee ObUIM BBIOpaHBI psjl MapaMEeTPOB T'€OMETPHUU:
BEJIMUMHA HApY)KHOTO JIUaMeTpa MOKPBITUS M IIar OOKPY4YMBAIOIIEW HUTH.
CreneHb BOPCHUCTOCTH HApPY>KHOTO TOKPBITHS CYIIECTBEHHOTO BIHSHHS Ha
aMOPTU3UPYIOIIYI0O CIOCOOHOCTh HE OKa3blBa€T, IOATOMY K OCHOBHBIM
napaMeTpam OHa He OTHECEHa.

Omnpenenenrne reOMETPUUECKUX MapaMeTpoOB ObUIO PEIIeHO MPOBOIWUTH Ha
OCHOBE 00pabOTKH cepuH M300pakeHUH MOBEPXHOCTH UCCIEAYEMBIX 00pa3loB.
[Tpumep m300pakeHHs MOMEPEYHHKAa KOMOMHHUPOBAHHON HHUTHU TPEACTABICH Ha

puc.l. Craguu nporpaMMHO# 00pabOTKU U300paKeHUI IPUBEIEHBI B [4].

Puc.1. N3o0OpaxkeHne moBEepXHOCTH y4acTKa KOMOMHUPOBAHHOM HUTH



BHemrHe mMOBEpXHOCTh paccMaTpUBaeMoOil KOMOWHUPOBAHHOW HHUTH Ha
U300paKEHUN UMEET SBHO BBIPAKEHHYIO MEPUOTUYECKYIO CTPYKTYpPY, OMHCAHHE
Y aHAJIN3 KOTOPOM OKa3bIBAETCS BO3MOXKHBIM I10CIIE BBIIEICHUS PsAa JEMEHTOB:

— BOPCHHOK;

—4Yepenyrommxcsi 001acTeld BBITYKIBIX 30H HAPYKHOTO BOJIOKHUCTOTO CJIOS
KOMOMHUPOBAaHHOW HUTH M 30H PpAaCIOJIOKEHUs OOKpYUYMBAIOLIEH HUTH,
SBJISTIOLIUXCS XapaKTEPHBIMH 3JIEMEHTaMHU pelibe(a MOBEPXHOCTH.

Omnpenenenre yKa3aHHBIX JJIEMEHTOB pefibeda IMO3BOIUT OAHO3HAYHO
ONPEAEINUTh KaK BEJIMYMHBI HAPYKHOTO JAMAMETPA MOKPBITHS (M3MEPSEMOTO IO
BEPILMHAM BBIMYKJIBIX 30H HApPYKHOIO BOJIOKHUCTOTO CJIOS), TaK U IOJOXKECHUE
OOKpy4HBaIOIIEH HUTH.

Ha cragum npenBapuTenbHOrO aHajau3a 3JIEMEHTOB H300paXKeHUs i
pa3paboTKu alNropuTMa nporpamMmmsl o 00padOTKe MOTYyUYEHHBIX JAHHBIX C LEIbIO
YOPOUIEHUSI 3aJa4d ObLIO PELIEHO NPUHATh JUaMETp BHUHTOBOM JMHHUH, IO
KOTOpOM pacronaraeTcsi OOKpy4YHMBaroIlasi HUTh, PaBHBIM Hapy)KHOMY AHAMETPY
MOJIMMEPHOM  3alUTHOM  Oo0oyiouku  cBeToBojma. Ilpu  mocnenyromeit
MOJIEPHU3ALIMKA TMPOTPaMMbl  OBLIM TOCTABJIECHBl 3aJa4d MO ONpPEIEICHUIO
CTaTUCTUYECKUX KOOPAMHAT PACIHOJOKEHUS OCH CHMMETPHM CEYEHMS 3JIEMEHTa
OOKpyYMBarOUled HUTH B IUIOCKOCTH, MPOXOASIIEH dYepe3 OChb HUTH U
OTHOCHTEJIBHO €€ C LIEJIBI0 ONPEAECICHUS JUaMeTPa BOJIOKHUCTOIO IMMOKPBITHS O]
OOKpyYMBAIOUIEH HUTBHIO, a TAKXKE CMEIICHUE MOKPBITUS OTHOCUTENBHO OCHU
CUMMETPUU KOMOMHUPOBAHHOW HUTH.

CrpykTypHasi cxemMa ajroputMa padoTbl HPOrpaMmbl MO ONPEAEIICHUIO
IrE€OMETPUYECKUX  XAPAKTEPUCTUK KOMOMHUPOBAHHOW HHUTH C  3alUTHO-
YIPOYHSIOIUM MMOKPBITUEM W3 TEKCTHJIBHBIX BOJIOKOH C YYE€TOM MOJEPHU3ALMH
IIPUBEJICHA HA puUC. 2.

Cragun 00O0OIIEHHS U CTaTUCTHYECKOTO aHaju3a JaHHbBIX, MOJIy4aeMbIX B

XO0J1€ MPOrpaMMHOIN 00pabOTKH U300paKEHUI, & TAK)KE BHIHECEHUSI 3aKIIFOYEHUS O
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Puc. 2. CrpykrypHas cxema aaropurma onpeeaeHusi TeOMETPUYECKUX
XapaKTepUCTUK KOMOMHUPOBAHHON HUTH C 3aIUTHO-

YHOPOUYHATOMIUM IMOKPBITUEM U3 TCKCTUIIBHBIX BOJIOKOH



KaueCTBE 3alIUTHOTO MOKPBITUS HUCCIEAyeMOro obpasua TpeOyIoT HAKOIUICHHUS
OTpeneNIeHHON 0a3bl IKCIIEPUMEHTAIbHO MOMYyYEHHBIX JAHHBIX U UX 00paOOTKH.
B mpencraBneHHoit paboTe pe3ylnbTaThl 3TOM cTaaiud OOpabOTKU JAHHBIX HE
TIPUBOSITCS.

Craaus nNoAroTOBKHU MOJy4aeMOro u300paskeHusl.

[Io OOBEKTHBHBIM MpPUYMHAM, HA TMOIY4aeMbIX B XOJIE HCCIEIOBAHUS
U300paXeHUAX HE MaIlyI0 4yacTh 3aHMUMaeT ¢oH. I[lmomans, 3annMaeMasi OHOM,
B 3aBUCUMOCTH OT MaciiTaba u pa3MepoB ¢GoTokajipa MOKeT 3aHuMarh ot 30 10
70 % oOmel momaau MOBEpXHOCTH H300pakeHus. [lpu sTom GomnpInas 4acTb
dboHa He CONEPKUT TOJE3HOM HHPOPMALMHU U JIHIIb YBEIUYUBAET BpPEMS,
3aTpayrBaeMoe Ha 00pabOTKy M300paK€HUS — HCCIEJOBAHHUIO IOJBEPraeTcs
TakKe€ Ta 4YacTh H300pakeHUs, B KOTOPOH 3aBEIOMO OTCYTCTBYET OOBEKT
UCCIIEIOBAHUS.

Ilo 3TOli MpUYKMHE HA MEPBOM 3Tame 00padOTKU OBLJIO PEIIEHO BBITOIHSTH
OTrpaHWYEHHE €€ OO0NacTH — WCKaTh TMOTEHIMAIFHO 3HAYMUMYI0 001acThb
o0paboTku. TakoBO# SBIsIETCS Ta 4acTh M300pa)K€HUsA, B KOTOPOH MoOcCie BCeX
MOCHAEAYIONIUX JTanmoB  00pabOTKM TOYHO OydeT HaxOguTbCs  OOBEKT
uccienoBanus. OcTajabHbIe YaCTU M300paXeHUsI TPU3HAIOTCS MaJIO3HAYMMbBIMU U
YIAISIOTCS U3 H300paKCHHUS.

Jlnsg  ymameHuss BOPCHHOK H  HWHOTO HWH(MOPMAIMOHHOTO IyMa Ha
n300pakeHHUH HAa  BTOPOM  JTame OHO  IMOJBEPraercs  BO3/ACHCTBUIO
CTIIaXUBaromiero (QuiapTpa, a 3aTeM OCYIIECTBISETCS €ro OuWHapu3allusl.
[TocnenoBarenbHOE BBIMIOJHEHHWE HA3BAaHHBIX OMNEpalMii TpU  MPaBUILHOM
noaoope mapamMeTpoB (pMIBTPOB IMO3BOJISIET MOJYYUTh «UHCTOE» YEpHO-Oesoe
HM300pakeHue, YTO CYIIECTBEHHO o0sierdaeT MoCieayomui mpoiecc 00paboTKH.
B cnydae HeobxomumocTu mporiecc 00padoTKH MOXKET ObITh TTOBTOPEH.

CaenyromuMm 3TanoM oOpabOTKHU M300paKEHUS SBIISIETCS DTall BBIJACICHUS
KOHTypa TIOTIEpEYHWKAa HUTH Ha u300pakennu. Ha mganHOM  dTarme

OCYIIECTBISIETCA KOHTYypHasi OOpHUCOBKa OOBEKTa WCCIENOBAHUS W YyIaJICHHUE



aumHed nHpopmarmu. Ha 3ToM cTaans moaAroToBKM H300paskeHUs! UCCIIEAYEMOTO
oOpasIia 3aBepIiaeTcs.

Craaus onpenesieHus IapaMeTPOB 00bEeKTAa HA H300paKeHUH.

Ha »t0oii cramum o00pabOTKM H300paKeHUs] OCYIIECTBISIETCS IOUCK
XapaKTepHbIX  JJIEMEHTOB  peibeda,  COOTBETCTBYIOIIMX  TOJOXKEHUIO
OOKpYYHMBAIOUICH HUTH, W BEPIIUH BBIMYKIBIX 30H HApY)KHOTO CJOs. 3HAHUE
KOOPAMHAT 3TUX TOYEK MO3BOJSET ONMPEACIINTh 3HAYEHUSI BHEIIHETO AHaMETpa U
TaMeTpa Mo OOKPYJIHBAIONIEH HUTH, a TAKXKE IIar OOKPYyYHUBAIOIICH HUTH.

[Tonyyaembie B pe3ynbraTte 00paOOTKU JAaHHBIE MO3BOJSIOT HA CIEIYIOUIUX
JTanax aHAJIUTUYECKUX HCCIECIOBAHUM IIPOU3BOAUTL OLEHKY IIOKa3areien
Ka4eCTBa HApPY>KHOTO BOJIOKHUCTOIO €05 KOMOMHUPOBAaHHOW HHUTH.

BriBox:

Pazpaboran ajropurM mnporpaMMbl IO ONPEIACIECHUI0 T'€OMETPUUYECKUX
XapaKTEepUCTUK KOMOMHUPOBAHHOW HUTH C 3allUTHO-YIPOUHSIOIIKUM HOKPBITHEM

N3 TCKCTUJIBHBIX BOJIOKOH IIO €€ I/I306pa)KCHI/IIO.

Jlureparypa:

1. ITonor B.H.,®enopoB IO.b. 3amuTHble MOKPBITHS U3 TEKCTUIBHBIX BOJIOKOH
Ha cBeToBojax // “N3B.By30B. TexHonor.Tekct. mpombini.” Nel, -MBanoso, 1992.
2. IlomoB B.H., ®egopoB HO.b. Cnoco6 mnonyueHus apMUPOBAHHOW HUTHU
A.C.Ne1194920 CCCP, MKU G 02 3/38 BU1 Ned4, 1985

3. IlomoB B.H. Pa3zpaborka cmoco0a HaHece€HHS Ha BOJOKOHHBIE CBETOBOJIBI
aMOPTH3UPYIONTUX MOKPBITHN U3 TEKCTUIBHBIX BOJIOKOH: JIUCC. ... KaHJ.TEX.HAyK
/TlonoB BsiuecnaB HukomnaeBuu. -Koctpoma: KTH, 1986 rox, 230c.

4. benoycoB M.C., TlomoB B.H. O6ocHoBaHue BhIOOpa KpUTEPHUEB I OICHKU
TE€OMETPUICCKUX XapaKTEPUCTUK KOMOWHMPOBAHHOW HUTH C BBICOKOMOIYJIBHBIM

MoHocepaeuHrkoM // mexBy3. HTK acniupantoB u ctyaeHToB «Mosoable yueHbie



— PpAa3BUTHUIO TEKCTWIBHOM M Jerkoil mnpomeinuieHHoct» [TOUCK 2012.-

HBanoso, 2012 rogx.

5. TpeikoB IL.I1. u ap. IlpousBoacTBo apmupoBaHHbIX HUTEH//WU31-Bo «Jlerkas

uHaycTpus», 1970, ¢.312.
V.N.Popov, M.S.Belousov



