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KuiBchkuil HalliOHABHHUN YHIBEPCHTET TEXHOJIOTIH Ta AU3aiHy

BU3HAYEHHS HATAT'Y HUTKH 1] YAC if B3AEMOIII
3 TPYBUACTUMH CIIPSIMOBYBAYAMU

B po6omi HasedeHi peysomamu docaidixiceHb 3 BUHAYEHHS 3a/1eXCHOCMI Hams2y HUmMKuU nid vac ii e3aemodii 3
Hanpae/is1l040i0 N08epXHer mpy64acmoz0 cnpsImMogy8aya HUMKU 3 ypaxy8aHHsIM padiasibHo20 Kyma 0XOn/eHHs N08epXHi
HUMKU Hanpasasitovoi. B docsaidxcenHi epaxosysascsi HenlHiliHULl xapakmep 3a/excHocmi npusedeHo2o koegiyieHmy
mepms 8i0 naowi KOHMAKMy, NUMOMO20 HOPMA/NbHO20 MUCKY HA 0y3i oxonseHHs1 HanpsiMHol. OmpumaHi pe3ysasmamu
8UKOpUCMO8Y8aAAUCS 0151 yOOCKOHA/1eHHS MeXHO02IHYHUX NPoYyecie mpuKkomaxicHoi npomMuc/a1080cmi.
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DETERMINATION OF TENSION AT ITS INTERACTION WITH TUBULAR GUIDES

The paper presents the results of studies to determine the dependence of the thread tension upon its interaction with the guiding
surface of the tubular yarn guide, taking into account the radial angle of covering the surface of the guide yarn. The study takes into account
the nonlinear character of the dependence of the friction coefficient on the contact area, the specific normal pressure on the arc of the guide's
coverage. The obtained results were used to improve the technological processes of the knitting industry. Installations and research methods.
Tubular guides are an integral part of the thread supply system of the technological equipment of the knitting industry. The absence of
studies of the process of interaction of the yarn with the guide surface of the tubular yarn guide taking into account the radial angle of the
surface of the guide yarn and taking into account the nonlinear character of the dependence of the friction coefficient on the contact area,
the specific normal pressure on the arc of coverage does not allow to optimize the geometric dimensions of the guide, process of operation of
technological equipment and increase productivity. The theoretical basis for solving the scientific and technical problem are the works of
leading scientists in the branches of technology of textile and knitted productions, textile materials science, thread mechanics, the theory of
elasticity, mathematical modelling. In theoretical studies, methods of theoretical mechanics, material resistance, experiment planning, and
statistical processing of research results were used. Practical value. The improvement of the design of the tube guides of the yarn of knitted
machines makes it possible to minimize its tension, to reduce the breakage of the yarn, which is of great importance for improving the
technological processes of the knitting industry in terms of increasing the productivity of the technological equipment and the quality of the
products being let out.
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Beryn

Axmyanvuicmsb. HeTOCKOHAICTh KOHCTPYKIii TpyOdYacTWX CIHpSMOBYBAa4diB HHUTKA HE JO3BOJISIE
3MIHCHIOBATH MIHIMI3aIlil0 HATATY B Tpolieci poOOTH TpuKoTakHoi MammHu [1-3]. Bupimenns miei 3amadi mae
BOXJIMBE 3HAYCHHS JUI YAOCKOHAJCHHS TEXHOJOTIYHMUX TPOLECIB TPUKOTAKHOI MPOMHCIOBOCTI 3 MO3MINT
MIIBUILEHHS] TPOAYKTHUBHOCTI TEXHOJOTIYHOTO YCTATKyBaHHS Ta SIKOCTI BHIyckaemoi nponykuii [4-7]. Takum
YMHOM, T€Ma JaHOI CTATTi € aKTyalbHOIO, K4 Ma€ BAKIMBE 3HAUCHHS AJIS YAOCKOHAJICHHS CUCTEMH IO/adi HUTKH
HAa TPUKOTAXHUX MamtuHax. O6'exmu i memoou Oocnioxcenusi. TpyOUacTi CripsMOBYBaYi € CKIIAJOBOI0 YaCTUHOIO
CHCTEMH I10/1a4i HUTKH TEXHOJIOTIYHOTO YCTaTKyBaHHS TPUKOTaXHOi mpomwucioBocti [1, 8-12]. BiacyrtHicts
JOCIII/DKEHb TPOLIECY B3a€MOJIl HUTKH 3 HAIpaBISIOUOI0 ITOBEPXHEI0 TPyOUacToro CHpsIMOBYBaua HHTKH 3
ypaxyBaHHSIM paJiaIbHOTO KyTa OXOIUICHHS ITOBEPXHI HHUTKM HAIpPAaBISIOUOI0 Ta 3 YpaxyBaHHSIM HENiHIHHOTO
XapakTepy 3aJIS)KHOCTI NMPHUBEACHOTO KOE(DIIliEHTYy TepTs BiJ IUIONII KOHTaKTy, HUTOMOI'O HOPMAaJIbHOTO THCKY Ha
JIy31 OXOIUICHHSI HE JO3BOJISIE ONTHMI3yBaTH I'€OMETPUYHI PO3MIpH HANpPaBISIOUOi, IO JO3BONMWIO MiHIMI3yBaTH
HATST B Tporeci poOOTH TEXHOJOTIYHOTO YCTaTKyBaHHS 1 IMiJBUINUTH NPOXyKTHBHICTE [4—7]. TeopermuHoro
OCHOBOIO TIPH BHpIIIEHHI HAyKOBO-TEXHIYHOI MPOOJNEMH € Tpalli NPOBIAHMX BUYEHHX B Taly3sIX TEXHOJOTil
TEeKCTHJIFHOTO Ta TPHKOTAXXHOTO BUPOOHUITB, TEKCTHIHFHOTO MAaTEpiaJO3HABCTBA, MEXAHIKM HHUTKH, Teopil
IPYXKHOCTI, MaTeMaTHYHOTO MOJEIIOBAHHA. Y TEOPETUYHMX IOCIHiMKEHHAX BHKOPHUCTAHO METOAU TEOPETHYHOL
MEXaHiKH, ONOpy MaTepialiB, MIaHYBaHHs EKCIIEPUMEHTY Ta CTATUCTUYHOT 0OpPOOKH pe3ynbTaTiB HociipkeHsb [1, 3,
5-9]. Ilpaxmuune 3nauenHns. YIOCKOHAJICHHS KOHCTPYKLII TpyO4acTHX CHpPSMOBYBAa4iB HUTKH TPUKOTKHHX
MallMH J03BOJISIE MiHIMI3yBatu 1l HaTsAr, 3MEHIIMTH OOpPHBM HHUTKH, [IO0  Ma€ BaKIMBE 3HAYCHHS IS
YIOCKOHAJIEHHS TEXHOJIOTIYHUX TPOLECIB TPUKOTAKHOI IMPOMHUCIIOBOCTI 3 MO3MLIi MiJBUIIEHHS HPOIYKTHBHOCTI
TEXHOJIOTIYHOTO YCTAaTKyBaHHS Ta SIKOCTI BUITycKaeMoi npoaykuii [ 1-3].

INocTaHoBKA 3aBIAHHSA

BceranoButH 3aye’KHOCTI HATATy HUTKM NpW 11 B3a€MOAii 3 HampaBisIFOYOI0 MOBEPXHEI0 TpyO4YacToro
CIPSIMOBYBada HHTKH 3 YpaxyBaHHSAM paliaJbHOrO KyTa OXOIUICHHS TIIOBEPXHI HHTKH HAIPABISIOUOI0 3
ypaxyBaHHIM HENiHIHHOTO XapaKTepy 3aJeKHOCTI MPUBEIECHOTO KOS]IieHTY TePTs BiJl IO KOHTAKTY, TUTOMOTO
HOPMaJIbHOTO THCKY Ha IIy3i OXOIUICHHS HAIIPSMHOI.

BcranoBuTH 3aneXHOCTI BIUIMBY pajiycy KPHBH3HM HAIpsMHOI Ha BEJIMYMHY BHUXIIHOTO HATATY 3
ypaxyBaHHSIM CITIBBIZIHOILICHHS PaJilyCy HUTKHU Ta BHYTPILIHBOTO Pajiiycy TpyO4acToro crpsiMoByBaya.

OcHoBHa YacTHHA

Ha puc.l nokazana 3aranbHa po3paxyHKoBa cxema. HuTka OrMHae HWIIIHAPHYHY HANPSMHY [TOBEPXHIO

paxiycy O . Bxinumii HaTar HUTKM fopiBHIOE [Y), a BUXiqHUII HATAT HUTKH JopiBHIOE P .
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Cucrema nudepeHIiHHUX PIBHSIHD, SKa OMHCY€ PIBHOBary HECKIHYEHHO MaJoOro elieMEHTAa HUTKH MAae
Burn [1-3]
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Jac P — marsar HUTKU; S — AYroBa KOOpAWHATa, Fmp — CWJIa TCPT:, sdAKa ,uie Ha HECKIHYEHHO Majuil eJIeMEHT

HUTKH; () — KYT OXOILICHHS! HUTKOK HAINPSIMHOI OBEPXHI; f, ,— NPUBCACHUI KOCPILIEHT TepTs; 0- panianbHuR

KYT OXOIUICHHSI HUTKH I[OBEPXHCIO HaHpHMHO.l.; N — mutoma HOpMaJjibHa peaKuiﬂ HaHpHMHO.I. HOBerHi; f—

KOE(ILlieHT TepTsa IPH BiACYTHOCTI PafiadbHOrO OXOIUICHHS, g,y — IOCTiiHI KoedilieHTH, JJIS KOXHOIO BHIY

HHUTKHU Ta HaHpHMHO.I..

Puc.1. 3arasibHa po3paxyHKoBa cxema

JlocmimkeHHs, MPOBEACHI B 1[boMy HampsAMmKy [1,3—8], cBimuare mpo Te, MO cuia Ta KOe(illieHT TepTs
HETiHIIHO 3aNeKaTh BiJ TONEPEAHBOrO HATATY, KyTa OXOIUICHHS HUTKOI HANPSIMHOI, AiaMeTpy LMIIHIPUYHOT
Hanpsmuoi [8—12]. Ha puc.2 npencrasieni rpadivni 3anexHOCTI 3MiHM Koedilienta TepTss f BiJ monepeaHboro
HaTATY HUTKH F() (kpuBa 1), KyTa OXOIUICHHS HUTKOIO HanpsAMHOI ¢ (kpuBa 2), AiaMeTpy LUIiHAPUYHOI HAIIPSIMHOT
d (xpusa 3). IlpuBeneHuii KoedillieHT TEPTA NPU 3MiHI JiaMeTPy HUTKH Ta BHYTPIIIHBOTO Pajiycy TpyO4yacToro
CIPsIMOBYBada 3MIHIOETBCS 3TiIHO 3aJIC)KHOCTEH, NMPEACTaBICHUX Ha pUC.2. 3HA4YCHHS 71 3HAXOIWTHCS B MEXax
(2/3)<n <1 [1-3]. Konu n =0, 1o 3 n’sroro pieusauHa cuctemu (1) koedilieHT TepTs Oye NOpiBHIOBATH

f=a.

‘mepm npuseertsisi
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Puc. 2. I'padiuni 3a1exHocTi koediuieHTy TepTH Ta NPUBeEIEHOr0 KoedilieHTY TepTs Bil HATATY HUTKHU, KYTa OXOIUIEHHS Ta JiaMeTpy
HANPSAMHOI

B 3arampHOMY BHTIISAI 3aNEXKHICTh pafiycy KPHUBU3HH HANPSMHOI Biff QYroBOol KOOPIAMHATH MOJKHA
NpPE/ICTABUTH Y BUIUISII CTYNEHEBOTO MONIHOMY. Y pa3i MOCTIHOro 3HA4YEeHHs NepIIoi MOXiAHOi JTyroBoi

KOOPJMHATH MO KYTy OXOILUIEHHS pajliyc KpUBM3HU Oyje JopiBHIOBaTH paiiycy R NMIIHAPUYHOI HANPSAMHOT, IO
Mae Micile y 6araTboX BUITaJIKaX B CHCTEMax MOjavi HUTKHU HA TPUKOTAXKHUX MAIIMHAX.

<& ;o ds
£ =Py +Zb,-s’, —=const, p=R, 2)
i=1 do
e Po>b; — nesxi nocriitui.

3 ypaxyBaHHSM CHCTEMH PiBHSAHB (2), IpEACTaBUMO cucTeMy AudepeHuifuux piBHAHb (1) y BUrIsai
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HiZ[CTaBJ'ISISMO BCPXHE Ta HUKHE 3HAYCHHA napaMeTpiB BHU3HAYCHHUX iHTel"paJ’[iB Ta OTPUMYEMO
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[Mepeiinemo no ananizy piBHsiHHS (4). [Iponaropudgmyemo #oro JiBy Ta npaBy YaCTHHU
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Amnanisyioun piBasuus (5), npu # — (), otpumaemo octatounuii. OcTaTo4HMI BUpa3 [jis BU3HAYEHHS
HATSTY BEJy4Oi TJIKA HUTKH Oy/ie MaTH BUIJIS
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Q)
P:P0€
Hdns Bumajka, Komu Koe(ilieHT TepTs € CTalol BEIWYHMHOIO, BPaxoBylouM piBHAHHS (1), mnpum

n =20, f = a, orpumaemo 3 (6)
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TyT HeoOxinHO BKazatH, mo Gopmyia (7) BigpizHsAeTbes Bif (GopMmyin, sika oTpuMana B pooorti [1-3, 6].
Cnporennst popMyu B po6oTi [6] 06MesxytoTh ii Bukopuctanns. Ilpu 0 — 0 B popmysti (7) , oTpuMaemo BisoMy
¢dopmymy JI. Eitnepa

P=Pye'?.

Ha puc. 3 npencrasneni pe3ynbTaTH BU3HAYCHHS HATATY A1t Kanpornosoi Hutku 28 T misn Py =5, 10, 15, 20
cH mo ¢opmymi (6). Ilpu pospaxynkax a=0,4; n=0,7; ¢=3,14. Ha npomy pHCYHKY HaBEICHI TaKOX
eKCrepuMeHTaNbHI naHi. [OpiBHSHHS TEOPETHYHHX Ta EKCICPUMEHTAIBHUX IAHWX MOKa3alo, IO MOXHOKa He
nepesuntye 2—4%. Ilpu pozpaxyHky 3a popmysmoro JI.Eiinepa noxnoxa nepesuiye 11%.
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Puc. 3. 3anexnicTh HaTATY KanpoHosoi HUTKH 28 T Bix paxiycy KpUBMHY WHIIIHAPUYHOT HANTPSAMHOT

BucHoBku

BceraHoBNIeHO 3aleKHOCTI HATATY HUTKH TpH 11 B3a€MOIil 3 HANPaBIAIOUOI0 MOBEPXHEIO TPyOUaCTOTO
CIIPSIMOBYBada HHUTKH 3 YpaXyBaHHAM paliallbHOrO KyTa OXOIUICHHS IIOBEPXHI HHUTKH HAIpaBisiiodon. B
JOCTIKCHHI BPaxOBYBAJMCS HEMIHIMHUN XapakTep 3aJeKHOCTI TPHUBENCHOTO KOe(ili€HTy TepTd BiJ IUIOMI
KOHTAKTY, TATOMOTO HOPMAJIBHOTO THCKY Ha Ty31 OXOIUICHHS HAIIPSMHOI.

AHani3 OTpUMaHHX 3aJIeKHOCTEH JO3BOINB BCTAHOBUTH, L0 TIPH 3pOCTaHHI pajiycy KPUBU3HH HAIPAMHOT
3pOCTa€e BUXIJHHUIA HATSAT, MIO MOB’s3aHO 31 30UIBIIEHHSM IUIONII KOHTakTy. KpiM Toro, Ha 3MiHy HaTsTy BILIMBAE
CHIBBITHOIIEHHS PaJilyCy HUTKH Ta BHYTPILIHBOrO paiiycy TpyOdacTtoro cnpsiMmoByBada. [Ipu HaOMMKeHHI 1IbOTO
CMIBBiHOIICHHSI 710 | HATST HUTKK HA BUXOJi Oy/1e MaTH MaKCHMAlbHE 3HAYCHHSI.
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