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KuiBcpkuil HaLiOHAIBHUI YHIBEPCUTET TEXHOJIOTIH Ta JU3aiiHy

OIITUMIBALIS TPOIECY B3AEMO/IIl HUTKHU 3 HAITPSIMHUMMU 3
YPAXYBAHHSIM AHI3OTPOIII ®PUKIIMHUX BJIACTUBOCTEM

B pobomi nasedeni pesynbmamu no usHA4eHHIO HAMAZY HUMKU, KA 63AEMOOIE 3  HANDAMHOIO NOBEPXHEI0 3
VDAXYSAHHAM aHI30MpONii cunu mepms AK camoi Humku mak [ Hanpsamuoi nogepxwi. I[lpu nposedenni Oocniddicenv
BUKOPUCOBYBATIUCS YUTNIHOPUYHI HANPSIMHI NOGEPXHI GelUKOI ma Manoi Kpusuuu, niaocki Hanpsmui. Ompumani pesyrvmamu
BUKOPUCMOBYBANUCS 07151 YOOCKOHANEHHS! MEXHOJIO2IYHUX NPOYeCi8 MEeKCMUIbHOL NPOMUCTIOBOCTII.

Kniouogi cnosa:numxa, nanpsamna nogepxus, paoiyc KpuguHu, Hamse.
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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

ITomomxHe 1 TomepedHe KOB3aHHS HUTOK IO HANPSAMHHUX 3 MOCTIHHOIO KPHBH3HOIO MOBEpXHI abo Mo
TUTOIIMHI Ma€ Miclie TIpu (GOpMyBaHHI €IEeMEHTY TKaHWHHU 1 TPUKOTaXy, IPU B3a€MOJil HUTOK 3 HAINPABISIOYNMHU
OpraHaMH IIBEWHHX 1 TeKCTHUIbHUX MaiiuH [1-3]. BusHadueHHs HaTsary i GopMH oOci, 3 ypaXyBaHHSIM aHi30Tpomii
(bpUKLIAHUX BIAaCTUBOCTEH sK HUTOK [3] Tak i HampsMHHX, J03BOJISE Ha MOYATKOBOMY €Tami MPOCKTYBaHHS
TEXHOJIOT{YHUX MPOIECiB BUOPATH iX ONTHMAaNbHI MapaMeTpu. TakuM 9MHOM, TeMa JJaHO1 CTATTi € aKTyaJIbHOIO, SKa
Ma€ BayKJIMBE 3HAUCHHS /ISl y/IOCKOHAJICHHSI TEXHOJIOTTYHUX NPOLECIB TEKCTHIILHOT 1 TPUKOTaXKHOT TPOMHCIIOBOCTI.
OO'ekTn 1 METOAM JOCHI/PKEHHS. YJIOCKOHAJEHHS TEXHOJIOTIYHUX TIIPOLECiB JIETKOI 1 TEKCTHIBHOL
MIPOMHUCIIOBOCTi, K O0O'€KTIB JOCHIKCHHs, MOBHHHE O0a3yBaTHCS HAa KOMIUIEKCHUX JOCTIDKEHHAX TIPOIECY
B3a€MOJil HUTOK 3 HAMpPABJSIOYMMH [OBEPXHSIMH BEIHKOi 1 Manoi KPUBU3HH [2], MIOMMHAME 3 ypaxyBaHHSIM
aHi3oTpomii (PUKLUIHHUX BJIACTUBOCTEH SK HHUTOK Tak 1  HanpsAMHuUX. OTpUMaHi pe3yinbTaTH  JO3BOJSTH

ONTHMI3yBaTH MPOLIEC B3aEMOJII HUTOK 3 HANpSIMHHMHU 3 YpaxyBaHHSIM aHI30Tpomii (pPUKIIHHUX BIaCTHBOCTEH



SK HATOK TaK i HampsSMHAX B 30HI (OpMyBaHHA TKaHWMHH 1 TPUKOTaXy, 3MCHIIUTH BiJICOTOK OOPHBIB HHTOK,
MOJITIIUTH AKICTh TOTOBOI MPOYKIII.
ITocraHoBKa 3aBIaHHS
OnrtumisyBaTy Tpolec B3a€MOJIl HUTKH 3 HaNpaBiIsSIOYMMHU IMOBEPXHSMH BEJIMKOI 1 Manoi KpHBH3HH,
TUTOIIMHAMH 3 YPaxXyBaHHAM aHI30TPOIIii (PUKIIHHNX BIACTUBOCTEH K HUTOK TaK i HAIp IMHUX.
OcHOBHA YacTHHA
BynoBa moBepxoHp poOOYNX OpPraHiB TPHUKOTAXKHUX 1 TEKCTWIBHHUX MamuH (pHc.l), a TakoXX caMHX HHUTOK
(puc.2) cBimyaTh mpo Te, IO BEIMYMHA CHJIM TEPTS B
OPTOTOHAIBPHHUX HampsMax (HaOpuKJIaJ JOTHYHIA 1 HOopMaii
IO TOYKH Ha OCI HUTKH) BiApi3HATUMYThbcs. Lle mo3Bomse
TOBOPUTH IIPO  HEOOXINHICTh BpaxyBaHHA aHi30TPOMIl
(pUKLIHUX ~ BIACTHBOCTEH. VY 3aranbHOMY BHIQJAKY

BEJIMYIHA CIIIH TePTS BU3HAYAEThCA 3 BUpasy [3]

F=NJkZ+kZ, (1)
Puc.1. Anizorponis ¢ppukuiiinux BiaacTusocreit

HANPAMHOT nme F- cwma Teprs; N - cuwia HOPMaJIBHOTO THCKY;

k=4 kl2 + k22 - edpexTuBHMI Koedimient Tepts [1].

Jl1s ABOX OpTOTOHABHUX HAIPSAMIB (IOTHYHA i HOPMaIh) BUpa3 €PEKTUBHOTO KOSQillieHTa TePTs MAaTHME BUTIISLT

k:\/k12+k2 =\/y§coszﬂ+yf sin? B. @)
rae fy,Mo - KoediLieHTH TepTd HUTKM B JBOX OPTOTOHAJBHUX HampsAMax; [ - KyT, SKUH yTBOPIOE BEKTOP

MIBUAKOCTI 3 JOTHYHOI 10 OCI HUTKH.

J71s1 TeOpEeTHYHOTO JOCIiIKEHHS BIUIMBY MaTepially HUTKH 1 aHI30Tporii TepTs Ha

Harsr 1 Qopmy 11 oci Oynu BHOpaHi KOMIUIEKCHI HHUTKH Ta mpsbka (puc.2), siki

MaloTh 3HAa4YHy aHi30TPOMi0 (PUKIIHHUX BIACTUBOCTEH B JIBOX OPTOTOHAIBHHUX

HanpsiIMKax — B3JJOBXK OKpeMHUX (pilaMeHTIB Ta NEPHEHAIKYJISIPHO 10 HUX.
3HaiinemMo MoxifHy BiJ edekTHBHOrO Koe(ilieHTa TepTs Mo Kyry [ Ta

MIPUPIBHSEMO ii HYITIO

Le piBHsIHHS Oy/ie MOKIIMBUM Yy JABOX BHIIQJIKaX

sing=0, =0, cosfp=0, p=xn/2.

3HaiineMo Jpyry TIOXimHy, Ui 4boro piBHAHHA (3) me pa3
npoxuddepeniroemo no LS

Puc.2. Anizorponisi ppukuiiinux
BJIACTHBOCTEHl HUTKH
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B XapaKkTepHUX

toukax =0, f=m/2 3HaueHHS APYTHX TOXiMHUX HaBeleHO B cucremi piBHsHHB (5). Y Bumagky S =0
edexTHBHUN Koe]imieHT TepTs Oyme MaTW CBOE MaKCHMalbHE 3HA4YCHHs, a y BUNAAKy [ =7/ 2- miHiManbHe

3HA4YCHHI.
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B 3aranbHOMY BHIAJKy, BPaxOBYIOUH CTPYKTYpY
HanpaBisiodoi (puc.l) Ta camoi HuTKH (puc.2),

aHi3oTponus (QPUKIIHHUX BIACTUBOCTEH MOXe OyTH

npeacTaBJICHOIO CUCTEMOIO HepiBHOCTeﬁ

> o, 3 > g v pasi, KOJIN

) M=o, 3 =ty ¢dpukLiiiHi  BIACTUBOCTI

Puc.3. PospaxynKosa cxema HaIpaBJIAl04y0] MOBEPXHI Ta HUTKH PaxylOThCS SK IS

m3oTpormHUX 00’ekTiB. Ha pwmc.3 mpencraBinena
3arajbHa PO3PaXyHKOBa CXEMa B3a€MOJII BOX IOBEPXOHb 3 aHI30TPONHUMH (DPHUKLIHHUMH BIACTUBOCTAMH. [IBa
NPSMOKYTHHKH, JllaroHalli SKHX HPEACTaBISsIOTH co00l0 edeKkTuBHI KoedillieHTH TepTs (3 KyTaMH BiIXHJICHHS

mioraHaineit Bing ropizontami fo =arctg(uo / p1), P3q =arctg( sy [ p3), B 3aranpHOMY BHIAAKY Oyaemo

paxyBaTH IOBEpHYTHMH OAWH BIJHOCHO JPYroro Ha KyT ¥ . Toxi 3HaueHHS eeKTHBHOrO KoedilieHTa TepTs I

1€l mapu MOXHa BU3HAYH 1O (HopMyITi

k :\/ 813 COS ¥ + 114 SNy +11q 2 €0S% B+ iy — Jg Sin +7 — g cOSy 2 sin 3. (6)
Jli1s HanpaBJIAo4oi MOBEPXHI KOE(IL€HT TEPTS B HANPAMY HAHMEHIIONO CYNMPOTHBY PyXy IO3HAYUMO U ,

AKUI XapakTepu3ye eeKT BiJ CyNpOTHBY 3CyBY y LIbOMY HamnpsaMKy. BpaxoByrouu, 0 43 > 4y OTPUMAEMO

M4 =U, uz =au,a>l, ﬂ:a, M3 =auy.
H4
Toni piBHsHHS (6) IpUIiMe BUTIIS
k :\/ QUCOSy +USiNy +q 202 B+ up— dusin ¢ +7 —ucosy 2 sin . (7

Koy npsAMOKyTHHKH HE TOBEPHYTI OAWH BiTHOCHO Apyroro, npu y =0, piBHAHHA (7) npuiiMe BUIIISAA

2

k=\/QU+,ul Cos? B+ iy +U 2 sin 3. ©))

T .
VY BUNajKy, KOJIH ¥ = 5 piBHsiHHSA (8) mpuiiMe BUTIIA

k:\/ll+,ul?0082[3+ i, +au 2 sin B. 9)

J1J1 st M30TPOIHOT HAIIPABIISIOYOT MOBEPXHi, ipu & =1, piBHsaHH (9) mpuiiMe BUIIA

k=\/m+y1?coszﬂ+ t, +u 2 sin B. (10)
Amnani3 piBHsaHb (6-10) 103BOJIsIE 3pOOUTH BUCHOBOK, 1110 BPaXxOBYIOYH (PUKIIHHI BIACTUBOCTI HAIIPSIMHOT 1
caMoi HUTKH, a TaKOXX HAIPSM iX BIIIHOCHOTO TEPEMIILCHHs, IKUI XapaKTepU3yeEThCsl KyTOM [, MOXKHA OTpUMAaTH
HaOLThIII ONTHMAJbHY CXeMy, NPH SKili CYNmpOTHB BIiJHOCHOTO 3CYBY HHTKHM BiHOCHO HampsMHOI Oyze
miniMansauM. Ha puc.4 npencrasieni Binnosiani giarpamu edekruBHOro koedimiery teprs K . Pesynsratu Oynu
oTpuMaHi aus chaigyroumx BapiadtiB: 1 - =0, =0, k=06; 2 - f=0, y=xn/2, k=05; 3 -

p=nl2, y=0, k=02; 4 - p=n/2, y=n/2, k=03. AHanmi3z OTpUMaHHX pe3yJbTATIB IOKA3aB, IO



3HaueHHs e(eKTUBHOro KoedilieHTy TepTs (Bapiant 1) B TpW pa3w BUIle HDK Yy BUMNAAKY, KOJHU
p=xnl2, y=0, k=02 (Bapianr 3).

k edhekTMBHMI KoediLliEHT TepTs Buxonsuu 3 1mporo HeoOXigHO TPU TNPH BUKOHAHHI

pO3paxyHKIiB HaTsTy HHUTKH, Ta BH3HaueHHs ¢(opmu ii Bici

0,8 - BpaxOBYBaTH 3HAUCHHS C(QEKTHBHOTO KOe(Dili€HTy TepTsd Ta
0,6 iI0MpaTy BiANOBIAHI apaMeTpy TaKUM YMHOM, II00 OTPUMATH
g’: é ,.-f"/ MiHIManbHe 3HAUYCHHS CHIIM TEPTH .
,0 [ Y Bumaaky pyxy HHUTKH TI0 TIOBEpXHI LHTiHApa
1 2 3 4 £ =0, =0 3anexuicts A1 BU3HAYCHHA HATAry Oyae MaTu
Bupas [2]
Puc.4. 3uauennsi eeKTUBHOTO KoeilieHTy TepTst ne P - puxinnuil Harsar vutky; PQ - BXigHuil Hatar Hutke; R -
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pajiyc UMIIHAPUYHOI HANPAMHOI, (0- KyT OXOIUIEHHS HHUTKOKW IWIHIPUYHOI HampsmHOI, N,a,b,N1- nesxi
KOHCTaHTH, 3HAUCHHS AKHX 3aJIC)KUTh B/l BUAY MaTepialiB HUTKU Ta HATIPSIMHOI Ta YMOB B3a€EMOZIT MiXK HUMH.
Y BuUNaAKy pyXy HHUTKA TI0 IOBEPXHI M€K0 IUIONUHU

L#0, -0 Oyno orpumano jaudepeHuianbHe pPIBHSHHSI, SKE Mg

2 2 2
1+[ﬂj 212 dfy _ pp0°9

npesacTaBisie audepeHIiiaibHe PIBHAHHA JAPYroro MOpsiKy 1 BU3HAYaE g
X

co00r0 (opMy OCi HATKHU TIPH MOTIEPEYHOMY KOB3aHHI 3 ypaXyBaHHIM
anizoTporii Tepts [3]
BucHoBku

Bu3HaueHi OCHOBHI 3aJIeXKHOCTI JUIsi ONTUMI3alii Mporecy B3aeMOMil HUTKM 3 HANpSIMHUMHU 3 TOTJISLY
MiHiMi3aIl] BeauuuHu Cuind TepTs. Lle n03Bonmiao Bu3HAYMTH (HOPMY OCI HUTKM 1 ii HATAT B JOBUIBHIM TOWII,
YIOCKOHAINTH TIporiec 1 TepepoOKM Ha TEXHOJIOTIYHOMY YCTAaTKyBaHHI TEKCTHJIBHOI 1 TPHKOTaXHOL
MIPOMHUCIOBOCTI.

Haii6inbmnii HaTSr MaTUMyTh HUTKHM 3 HalOUIbIIMM 3HAa4eHHSM e(eKTHBHOrO KoedillieHTa TepTs.
PeanpHUit HaTAT, B cepeIHROMY, y aHI30TPOITHIX HUTOK B ITOPiBHSHHI 3 130TponHUMH Oyne Oinbme Ha 20-30%.
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