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KuiBcbkuii HallioHaNBHUI YHIBEPCHTET TEXHOJIOTIH Ta AU3aiHy

OIITUMI3ALIA ITPOLECY B3AEMO/III HUTKHA 3 HAIIPSIMHUAMM 3
YPAXYBAHHSAM AHI3OTPOIII ®PUKIIMHNUX BJIACTUBOCTEN

B po6omi HaeedeHi pe3ysbmamu no 6U3HAYEHHI0 HAMSA2Y HUMKU, KA 830€EMO0IE 3 HANPSMHOK NOBEPXHEI0 3
YpaxyeaHHsM aHizomponii cuau mepms Ak camoi HUMKU mak I HanpsamHoi noeepxui. [Ipu nposedeHHi docsaidiceHb
8UKOpUCMOBY8ANUCS YUAIHOPUYHI HANpsAMHI noeepxHi eenukoi ma Mmanoi KpueusHu, naocki HanpsamHi. OmpumaHi
pe3ysbmamu 8UKOpUCmMo8y8aaucs 015 yOOCKOHA/1eHHS1 MEXHO102IHHUX Npoyecie meKCmu/bHOI npomMuca080cmi.

Karouoei crosa:Humka, HanpsiMHa nogepxms, paolyc KpusuHu, Hamsie.
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OPTIMIZATION OF PROCESS OF INTERACTION OF THE THREAD WITH DIRECTING TAKING INTO
ACCOUNT ANISOTROPY OF FRICTIONAL PROPERTIES

Abstract - Longitudinal and cross-section sliding of threads on directing with constant curvature of a surface or on a plane takes
place at formation of an element of a fabric and jersey, at interaction of threads with directing bodies of sewing and textile cars. Definition of
a tension and the axis form, taking into account anisotropy of frictional properties as threads and directing, allows to select their optimum
parametres at the initial stage of designing of technological processes. Thus, the theme of given article is actual which has great value for
improvement of technological processes of the textile and knitted industry.

Objects and research methods. Improvement of technological processes of the easy and textile industry as objects of research,
should be based on complex researches of process of interaction of threads with directing surfaces of the big and small curvature, planes
taking into account anisotropy of frictional properties as threads and directing. The received results will allow to optimise process of
interaction of threads with directing taking into account anisotropy of frictional properties as threads and directing in a zone of formation of
a fabric and jersey, to reduce percent of breakages of threads, to improve quality of finished goods. Problem statement. To optimise process
of interaction of a thread with directing surfaces of the big and small curvature, planes taking into account anisotropy of frictional
properties as threads and directing.

The basic dependences for optimisation of process of interaction of a thread with directing from the point of view of minimisation
of size of energies of a friction are defined. It has allowed to define the form of its axis and its tension in any point, to improve process of its
processing on the process equipment of the textile and knitted industry.

The greatest tension will be had by threads with the greatest value of effective factor of a friction. The real tension, on the
average, at anisotropic threads in comparison with isotropic will be more on 20-30 %.

Keywords: filament,directing a surface,curvature radius,tension.

Beryn

[MomoBxHE 1 TonepevyHe KOB3aHHS HHUTOK MO0 HANPSMHUX 3 MOCTIHHOI KPWUBHU3HOIO TOBEpXHI abo 1o
IUTOLIMHI Ma€ Micue Npu GOpMyBaHHI €IeMEHTY TKaHWHH 1 TPUKOTaXYy, IPU B3a€MOJIi HUTOK 3 HAINPaBISIFOUYMMHU
OopraHaMy HIBEeHHHUX 1 TekcTunbHUX MammH [1-3]. BusHauenHs Hatary i GopMu oci, 3 ypaXyBaHHSAM aHi30TpOIii
GpUKIIHUX BIACTUBOCTEH sK HUTOK [3] Tak i HampsMHHX, JO3BOJSIE HA ITOYATKOBOMY €Talli MPOEKTYBaHHS
TEXHOJIOTIYHHUX TPOLECIB BUOpATH iX ONTUMAJbHI HapaMeTpH. TakuM 4MHOM, TeMa JaHOl CTATTi € aKTyaJbHOIO, sKa
Ma€ BOXJIMBE 3HAYCHHS ISl YIOCKOHAJIEHHSI TEXHOJIOTTYHUX MPOILECIB TEKCTUIIBHOI 1 TPUKOTaXKHOI POMHUCIIOBOCTI.

OO0'exTH 1 METOAM [OCITI/DKEHHS. YIOCKOHAJEHHS TEXHOJIOTIYHUX TIIPOIECiB JIErKoi i TEeKCTHIBHOL
MIPOMUCIIOBOCTI, SIK OO'€KTIB JIOCHI/PKEHHS, MOBUHHE 0a3yBaTHCS Ha KOMIUIEKCHHUX JIOCITIDKEHHSX IIPOIECy
B3a€EMOJIiil HUTOK 3 HAMpPABIAOYNAMHU TMOBEPXHAMH BEJHKOI i Majol KpHBU3HM [2], IUIOIIMHAMHU 3 ypaxyBaHHAM
aHi3oTporrii (QpUKLIIHHAX BJIACTUBOCTEW SK HHUTOK Tak 1  HampsaMHuX. OTpuMaHi pe3ylbTaTd  JI03BOJISTH
OIITHMI3YBaTH IIPOLIEC B3a€MOAII HUTOK 3 HANPSMHUMH 3 YpaxyBaHHSIM aHI30TPOIii (PUKIIHHUX BIACTUBOCTEH
SK HUTOK TaK 1 HamnpsMHUX B 30HI (DOPMYBaHHsS TKAaHMHHU 1 TPUKOTAXY, 3MEHIIUTH BiJICOTOK OOPUBIB HHTOK,
TOJIITIIIUTH SKiCTh TOTOBOT MPOMYKIIII.

IlocTanoBKka 3aBIaHHA
OnTuMi3yBaTH TMPOIEC B3aEMOJIT HUTKM 3 HANPABIIOYMMHU TOBEPXHSIMH BEJIHUKOI 1 Majioi KPUBH3HH,
IUTOIIMHAMH 3 YpaXyBaHHAM aHI30TPOMil PPUKIIIHHUX BIACTHBOCTEH SIK HUTOK TaK i HANPSIMHHX.
OcHoBHA 4aCTHHA

e (LG L} EP 2 ERER ] R
Puc.1l. AnizoTponisi ¢ppukniiiHuX BaacTuBocTeld HANPsAMHOL

BynoBa moBepXxoHb pOOOYMX OpPraHiB TPUKOTAKHHUX 1 TEKCTHIRHUX MaliuH (puc.l), a TaKOXK CaMUX HHUTOK
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(puc.2) cBiguath Mpo Te, MO BEMUYMHA CHUIIH TEPTS B OPTOTOHATIBHHUX HAMpsMax (HaNpPHKIA] JOTHYHIN i HOpMaTi 10
TOYKH Ha OCI HHUTKH) BiApi3HATUMYThCs. lle MO3BOMsIE TOBOPUTH MPO HEOOXiMHICTH BpaxyBaHHS aHi30TPOIil
(PUKIIHHUX BIACTUBOCTEH.

VY 3aranbHOMY BUMAJKY BEJIMYHNHA CUITU TEPTS BU3HAYAETHCS 3 BUPa3y [3]

N k2 12
F=Nyk{ +k5, (1)

ne F - cuna Teprsi; N - cuia HOpManbHOro THCKY; K =4/ k12 + k22 - edpexTrBHUI KoedirtieHT TepTs [1].

Jlnis IBOX OPTOrOHANBHUX HAMPSAMIB (JOTHYHA i HOpMaib) BUpa3 epeKTUBHOrO Koe(illieHTa TepTsi MaTUMe
BUTJIS

_ 2 2 _ 2 2 2 . 2
k—\/k1 +k5 —\/mzcos b+m"sn“b. 2
nie My ,Mp - xoedillieHTH TepTs HUTKH B JBOX OPTOTOHAJIBHUX HAIpAMAaxX; D - KyT, KN yTBOPIOE BEKTOD

MIBUAKOCTI 3 JOTUYHOI IO OC1 HUTKH.

Puc.2. AnizoTponisi ppuKIiiHAX BIACTHBOCTEH HUTKH

Jlis TeopeTH4HOr0 AOCII/KEHHsI BILUIMBY MaTepially HUTKU 1 aHi30TpoIii TepTs Ha HaTir i ¢opmy ii oci
Oysau BUOpaHi KOMIUICKCHI HUTKH Ta TpsbKa (puc.2), sSKi MaloTh 3HAUHY aHi30TPOMi0 QPUKIIHHUX BIACTHBOCTEH B
JIBOX OPTOTOHAIFHHUX HAIPSIMKaX — B3/I0BXK OKPEMHX (PLITAMEHTIB Ta HEPIEHIIKYISPHO JI0 HUX.

3HaiiieMo MoxXimHy BiJ epeKTUBHOro KoedillieHTa TepTs Mo KyTy b Ta npupiBHseMO ii Hyito

TeFo_ Teel 2 2 2.2, 0
el el cos” b +m~ sin“ b *=
fb &N g ﬂb%sz ! p
_-mgcosbsinb+nfcosbsinb_ 3)

\/mg cos? b +ml2 sin b
e piBHSAHHS Oy/Ie MOXKJIMBUM y JABOX BHUIAIKAX
snb =0, b=0, cosb =0, b=p/2
3uaiinemMo apyry moxiaHy, At yboro piBusaHH (3) e pa3 npomuddepenirroemo mo b

2
92 a6 - (m%cosbsinb- mlzcosbsinb) m%coszb- m%sinzb- mlzcoszb+nfsin2b
LIl 2 - _
(m%coszbﬂrfsin2 b)2

b2 éNg \/mgcoszb+mlzsm2b
B xapakrepuux Toukax b =0, b =p / 2 3naueHHs APYrux NOXiAHUX HaBeICHO B crcTeMi piBHAHb (5). V
Bumaaky b =0 edpexkrtuHuU# KoedirieHT TepTs Oyme MaTH CBOE MakCHMalbHe 3HAYEHHS, a y Bumaaky b =p / 2-

MiHIMaJIbHE 3HAYEHH.

2 e .2 2 . 202
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Puc.3. Po3paxyHkoBa cxema

B 3aranpHOMYy BHNAJAKy, BPaxOBYIOUHM CTPYKTypy Hampamisitouoi (puc.l) Ta camoi Hutku (puc.2),

anizoTponusa (QPUKUIMHUX BIACTUBOCTEH MOXeE OYTH NPEICTABIEHOI0 CHCTEMOIO HEPIBHOCTEH my >mp, N >my-

VY pasi, komu My =NMp, Mg =My (QPUKLIHHI BIACTUBOCTI HANPABIAOYOl IOBEPXHI Ta HUTKU PaXyIOThCA SIK IS

n3orponHux 00’ exTiB. Ha pucynky 3 mpencraBieHa 3arajibHa pO3paxyHKOBa CXeMa B3a€MOJii JIBOX MOBEPXOHb 3
aHI30TPOITHUMHU (PPHUKLIHHIUMHU BJIACTUBOCTSMHU. J[Ba TNpPSIMOKYTHHKH, JiaroHaji SIKMX IpPEICTaBISIOTh COOOI0
eeKTUBHI Koe(ilieHTH TepTA (3 KyTaMH BiJIXUJICHHS JlioraHanei BiJl ropi3oHTaNII
b =arctg(mp / my), bgg =arctg(my / Ny ), B 3araisHOMY BHIIAJAKY OyIeMO paxyBaTH HOBEPHYTHMH OAMH

BiJTHOCHO Jpyroro Ha KyT ¢ . Toxi 3HaueHHs1 eheKTHBHOrO Koe(illieHTa TepTs JUIsl Li€l Mapu MOXKHA BH3HAYH MO
dopmyui

k :\/(rrg cosg +my sing +m )2 cos? b +{mp - [ sin(g +p)- my cosg]}? sinb . (6)
JInst HampaBIsroyoi MOBEPXHi KoeillieHT TepTs B HANPAMi HAWNMEHIIOrO CYIPOTUBY PYXY IIO3HAYUMO U,
AKUI XapaKkTepusye edeKT BiJl CyNpOTHBY 3CYBY y IbOMY HANpsMKy. BpaxoByrouw, 1o m3 > i, OTpHUMaeMo

My =u, Mg =au,a>1 %:a, mg =amy.

Toni piBusuus (6) npuiiMe BUTIISA

k :\/(aucosg+using +m)? cos? b +{mp - [ausin(g+p)- ucosg]}? sinb . ()

KoJu npssMOKYTHHKH He TIOBEPHYTI OMMH BiHOCHO apyroro, pu g = 0, piBusHHA (7) mpuiiMe BUTIISA

k:\/(au+rr1)2coszb+(m2+u)25inb. (8)

VY Bunanky, Koau ¢ :% , piBHsiHHSA (8) mpuiitMe BUTISAN

k:\/(u+rq)2coszb+(m2+au)25inb. €)
JI11 st U30TPOIMHOT HATIPABJIAIOYOi IOBEPXHI, Mpu a =1, piBHsaHH (9) mpuiiMe BUTIIAA
k:\/(u+rr1)2coszb+(mz+u)25inb. (10)

Anani3 piasHb (6-10) 103B0J1sI€ 3pOOUTH BUCHOBOK, 1[0 BPAXOBYIOUYH (DPHUKIIiHHI BIACTHBOCTI HAMPSAMHOI i
caMol HUTKH, a TAKOXK HAIPSM iX BIIHOCHOTO TIEPEMIIIEHHs, SKUH XapaKTepU3yeThCsl KYTOM b , MOKHa OTpUMartu

HAMOUIBII ONTUMAlIbHY CXeMy, INpH SKiil CyNpOTHB BIHOCHOTO 3CYBY HHUTKH BIJHOCHO HamlpsMHOI Oyne
MiHiManpHUM. Ha pucyHky 4 npescraBieHi BiAnoBiaHi xiarpamu edexTuBHOro Koedimienra tepts K. Pesympratn
Oynu otpuMaHni Juis cuigyrounmx Bapiadtie: 1 - b =0, g=0, k=06; 2 - b=0, g=p/2, k=05; 3 -
b=p/2 g=0, k=02; 4 - b=p/2 g=p/2, k=03. Ananiz OTpuMaHHX pe3yJIbTATiB IMOKAa3aB, IO
3HaueHHs edekTHBHOrO KoedimieHTa TepTs (Bapiant 1) B Tpu pasu BHIIE HIDK Yy BHIAAKY, KOIH
b=p/2 g=0, k=02(sapiant 3).

k edeKTUBHMI KOE DiLiEHT TepTa

0,8
0,6

0,4 %
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Puc.4. 3nayeHHs1 edeKTUBHOrO KoedilieHTy TepTs
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Buxonsuu 3 1poro HeoOXiHO MPH BUKOHAHHI PO3paxyHKIB HATITY HUTKH, Ta BU3Ha4YeHHs (opmu Ii Bici
BpaxoByBaTH 3HaYCHHs €EeKTUBHOTrO Koe(illieHTy TepTs Ta MiAOMpaTh BiIIOBIAHI MapaMeTpu TaKUM YHHOM, 100
OTpUMAaTH MiHIMaJIbHE 3HAUEHHS CHUIIU TEPT .

VY BUNaAKy pyXy HHUTKH 10 mmoBepxHi nuiinapa b =0, g =0 3anexHICTh AJs1 BU3HAUYEHHS HATATY OyIe

Matu Bupas [2]
-n

K &R o
1-n ——
RO (1- n)aj Y M @R § - Poo
InP =InRy + [Ian n)+1/[1+ i 1,P=he
ok ) ERg
e P — BuxigHuii HATAT HUTKU, Po — BXiguuil matsar autky; R — paniyc numisnapuanoi HanpsaMHOi; ] —KyT

OXOIUICHHS HUTKOKO LIWJIIHAPUYHOI HAIPAMHOT; N,&,0,M — 1eski KOHCTaHTH, 3HAYCHHS SIKUX 3QI€XKHUTb BiJ| BULY
MaTepiajiB HUTKU Ta HAaIpsSIMHOI Ta YMOB B3a€MOJIT MiXk HUMH.

21
L@y et i2m  d%y _ mym’g
edeaH dx 2 Po

cm»'@m

VY Bumajky pyxy HHTKH TO IOBepxHi jaeskoi mronmuud b * 0, g* O Oyno orpumano audepeHiaIbHe

PIBHSIHHS, SIKE MPECTaBIsiE AU(EpeHIiabHe PIBHIHHS APYTroro MOpsIKy 1 BU3HaYae coO00r (GOopMy OCi HUTKH NpHU
MOMEePEeYHOMY KOB3aHHi 3 ypaxyBaHHIM aHizotporii Tepts [3]
BucHoBkn

Bu3HaueHi OCHOBHI 3aJI©XHOCTI JUIsi ONTUMI3allii MPOIecy B3aEMOJII HUTKH 3 HANPSIMHUMU 3 TOTJITY
MiHiMi3anii BeaHYuHU cuiau TepTs. Lle mo3Bomwiio Bu3HauuTH (popMy OCi HUTKM 1 11 HATAr y AOBUIBHIHM TOUI,
YOOCKOHAIUTA TIpoliec 1I MepepoOKM Ha TEXHOJNOIIYHOMY YCTAaTKYBaHHI TEKCTHJIBHOI 1 TPHKOTa)HOL
MIPOMHCIIOBOCTI.

Haii0inpimii HATSAT MaTHUMyTh HUTKH 3 HAWOUIBIIMM 3HAaueHHSIM e(QEeKTUBHOrO KoedillieHTa TepTs.
PeanpHuil HaTAT, B CEPEHFOMY, y aHI30TPOMHUX HUTOK B MOPIBHSHHI 3 i30TponHUMU Oyze Oinbiie Ha 20—30%.
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