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KWIBCbKMIA HaLiOHIbHWIA YHIBEPCUTET TEXHONOT iV Ta An3aiiHy

B3AEMOAIA TEKCTUIbHNX HATOK 3 HANPAMHWMMW BEJIMKOT KPUBUHN Y
BUTNALKY HAABHOCTI PALAIAJTIBHOI O OXOIMNJ1IEHHA

B pob6omi HasedeHi pe3ysbmamu docaidiceHb npoyecy 83aemMo0ii MeKCMu/AbHUX HUMOK 3 HANPSIMHUMU
N08epXHAMU 8eAuKOi KpusuHu y eunadky HaseHocmi padianbHO20 OXONJAEHHS 3 YPAxy8aHHAM XCOPCMKOCMI HA 32UH,
depopmayii 8 30Hi KOHMaxkmy, HeAiHilHOI 3aiexcHocmi KoediyieHmy mepmsi 6i0 e8xioHo20 Hamsiey ma padiycy KpusuHu
noeepxHi 8 HOpMaAabHill naowuHi. Ompumawi pesysbmamu 8UKOPUCMOBYBAAUCS 04151 YOOCKOHA/AEHHS MeXHOA02IMHUX
npoyecie weetiHoi ma mekcmu/1bHOi npomuc1080cmi.
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V.YU. SCHERBAN, N.Il. MURZA, AN. KIRICHENKO, G.V. MELNIK, M.l. SHOLUDKO
Kyiv National University of Technologies and Design

INTERACTION OF TEXTILE FILAMENTS WITH DIRECTING
THE BIG CURVATURE IN THE CASE OF PRESENCE OF RADIAL SCOPE

In the process of processing filaments co-operate with the sending surfaces of large curvature. The arising up here loadings in the
area of contact can result in the precipice of filament. Research of this process will allow to minimize the value of pull and develop the
rational constructions of sending large curvature. An important value has a decision of this task for the improvement of technological
processes of textile and sewing industry from position of increase of the productivity of technological equipment and quality of the produced
products. Thus, a theme of this article is important, which has an important value for the improvement of the system of serve of filament on a
technological equipment. Installations and research methods. At processing on the technological equipment of filament co-operate with the
sending surfaces of large curvature. Absence of researches of process of co-operation of filament with the sending surfaces of large
curvature taking into account inflexibility on a bend, to deformation in the area of contact, to nonlinear dependence from an entrance pull
and radius of curvature of surface does not allow the coefficient of friction to set dependence of initial pull of filament on the radius of
curvature of sending surface of large curvature, entrance pull, corner of scope, type of raw material taking into account correlation of
radius of filament and internal radius and to optimize the geometrical sizes of sending. The lead through of such researches will allow to
minimize a pull in the process of work of technological equipment and promote the productivity. Theoretical basis at the decision of
scientific and technical problem are labours in industries of technology of textile and knitting productions, textile materials, mechanics of
filament, theory of resiliency, mathematical design. Practical value. Optimization of pull of textile filament before the working area of
technological equipment from position of his minimization allows to decrease the precipices of filaments, time of stop of technological
equipment and to promote quality of the produced products.

Keywords: textile filament, sending surface, curvature, friction, radial scope.

Bctyn

AKTyanbHICTb. B npoueci nepepobky HWTKM B3aEMOAIOTb 3 HANPaBASHUMMK MOBEPXHAMU BEAWKOT
KpuBMHW. Ha puc. 1 a-r npefcTaBfieHi Taki BUMaAKKW, KON Mae Mlcu,e pa,qlaane OXOMJ/IEHHA HATKW Hanpas/isitoyoo
nosepxHeto[1-3, 5, 6]. BuHukawoui npu -
LbOMY HABaHTaKEHHA B 30HI KOHTaKTy
MOXYTb MPW3BOAWNTU [0 06PMBY HUTKM.
JocnifkeHHa UbOro npouecy A03BONNUTH
MiHIMi3yBaT\  3Ha4YeHHs HaTAry Ta
po3pobuTM  pauioHanbHi  KOHCTPYKLUIT
HanpasAsYnX BENNKOI KPUBWHW.
BupilieHHst uiei 3agavi Mae BaxvBe
3HAYEHHS! ons YL,OCKOHa/IEHHS
TEXHONOMYHWUX MPOLIECIB TEKCTULHOI Ta
LIBEMHOT  MPOMWCAOBOCTI 3 MO3uLiT
NigBULLLEHHA NPOAYKTUBHOCTI
TEXHO/OMYHOro YCTaTKyBaHHA Ta AKOCTI
npoaykuii Wo Bunyckaetbca [1, 4, 6].
Takum 4MHOM, Tema faHoi cTaTTi €

a 6 B
aKTYa/IbHOIO, AKa Mae BOK/NBE 3HaquH;,| Puc. 1. Po6o4i opraHy TeXHOMONYHUX MaLUVH: @ — BYLLIKOBUHW Fpe6iHOK
Ana YNOCKOHANEHHA  CUCTEMM  nofadl 0CHOBO'A3a/bHOT MaLLMHK; 6 — FO/IKa LLIBEHOT MaLLUHY;

HWUTKM Ha TEXHO/IOTIYHOMY YCTaTKYBaHHI. B, [ — rajieBa PeMisHIX paMOK TKallbKOro BepcraTa

O06’ekTK i mMeToan
JocnigpKeHHs. TMpy nepepobui Ha TEXHONOriYHOMY YCTaTKyBaHHI HWUTKM B3aEMOAiOTb 3 HampaBASKUUMM
MOBEPXHSAMU BENNKOT KpuBuHK (puc. la-r) [1, 3, 5, 6, 8-14]. BigcyTHiCTb AoCnigKeHb MPOLIECY B3aEMOAIT HUTKM 3
HanpaBAAYMMK  MOBEPXHAMM BEMIMKOI KPUBMHU 3 YpaxyBaHHAM XXOPCTKOCTI Ha 3rWH, AeyopMaLlii B 30HI KOHTaKTY,
HEeNiHIMHOT 3aNeXHOCTi KoeilieHTy TepTs Bif BXIAHOrO HaTAry Ta pagiycy KPUBMHU MOBEPXHI B HOPMasibHili
MIOWWMHI He [03BOASE BCTAHOBUTW 3aNEXHICTb BUXILHOrO HATArYy HWUTKWU Bif pafiycy KPMBMHW Hampasastouoi
MOBEPXHI BENMKOI KPUBMHM, BXIAHOTO HATATY, KyTa OXOM/EHHS, BUAY CUPOBUHW 3 YpaxyBaHHsSM CriBBifHOLLEHHS
pagiycy nepeTMHy HWTKM Ta BHYTPILUHbOrO pafiycy CrnpsMOoByBaya Ta OMTUMI3yBaTW TFEOMETPUYHI po3Mipu
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HanpaensaoYoi. MNpoBefeHHs TakUX LOCNIKEHb [03BOMUTL MiHIMI3yBaTW HATAr B Npoueci po60Tu TEXHOMONYHOro
YCTaTKyBaHHA | NiABMLLUTY NPOAYKTUBHICTb [6—14]. TeOpeTUYHO OCHOBOK MPWU BUPILLEHHI HayKOBO-TEXHIYHOT
npo6neMn € npaui B rany3dx TexXHOMOril TEKCTUIbHOTO Ta TPWUKOTaXXHOr0 BUMPOOHMULTB, TEKCTWUILHOMO
MaTepia/lo3HaBCTBa, MeXaHiKM HATKK, TeOpiT MPYXKHOCTI, MaTeMaTMYHOro MogentoBaHHs [1, 3, 5, 6, 7-14].

MpakTnyHe 3HayeHHsi. ONTUMI3aLia HaTAry TEKCTUAbHOI HUTKK nepef po60400 30HOK TEXHOMOFIYHOro
yCTaTKyBaHHSI (30Ha B'A3aHHSA, (HOPMYBaHHA TKAaHWHW, 3LUMBAHHS AeTaneil oaary) 3 nmosuuii 1oro MiHimisauii
[03BOJISIE 3MEHLUNTM OBPMBU HUTOK, Yac 3YNMUHKM TEXHOMOMIYHOr0 YCTaTKyBaHHA i MigBULLMTU AKICTb NPoAyKuiT
L0 BMNYCKaeTbes [1-3].

MNocTaHoBKa 3aBfaHHS

BCTaHOBUTM 3a/1eXXHOCTI BUXIZHOTO HATAry TEKCTWILHOT HUTKW Bif pagiycy KpVBUHM HampaBAstouol
MOBEPXHI BE/IMKOT KPUBMHW, BXIJHOIO HaTAry, KyTa OXOMMEHHS, BUAY
CUPOBVHM 3 ypaxXyBaHHAM CMIBBIfHOLIEHHS pafiycy NepeTuHy HUTKM
Ta BHYTPILIHBOIO pagiycy cnpsiMoByBada 3 ypaxyBaHHAM >XOPCTKOCTI
Ha 3ruH, Aedopmauii B 30HI KOHTaKTY, HENiHIHOT 3a1eXHOCTI
KoeqilieHTy TepTs Bif BXiAHOrO HaTAry Ta pafiycy KpUBUHM NOBEPXHI
; B HOPMa/IbHii MAOLWMHI.
¢ OcHOBHa YacTuHa

5 »\ Ha puc. 2 nokasaHa 3arajibHa po3paxyHKoBa cxema. Hutka

“\ B pagiycy I' orvHae UmMniHAPUYHY HanpsMHY noBepxHio pagiycy R .
/PO R p\ BxigHUil HaTar HUTKM fopiBHIOE Py, a BMXIAHWIA HATAr HUTKM
Puc. 2. 3aranbHa po3paxyHKoBa cxema ,D,OpiBH}OG P.

Pe3ynbTaTu Ta iX 06roBOPeHHsI
Ha puc. 1 nokasaHa 3ara/ibHa po3paxyHkoBa cxema. HUTKa OrvHae LniHAPWUYHY HanpsMHY MOBEPXHHO

pagiycy R . BXigHuWii HaTAr HUTKK fopiBHioe P, a BUXIAHWIA HAaTAr HUTKKW fopiBHIOE P . KyT 0XOnneHHs HUTKOLO
UMNIHAPNYHOT HaNpAMHOT aopiBHIE ¢ =&p +dcvt +dcm2 ~ Pkt ~Pui2. A §p — KYT OXONAEHHA HUTKOIO
HanpaMHOT 6e3 ypaxyBaHHA 3MWHAHHA Ta XOPCTKOCTI Ha 3rvH (Ha puc.l ¢p =T10); deomt: Pem2 — KYTH, Ha AKi
36i/bLIYETLCA KYT ¢ p 38 PaxyHOK AedpopMaLii  3MUHAHHS B 30HI KOHTAKTY HUTKW 3 HAMPAMHON; Gyt Gy —

KYTW, Ha fKi 3MEHLIYETLCA KYT ¢ p 38 PaXyHOK HasgBHOCTI YXOPCTKOCTI HUTKW Ha 3rWH.
MowyK B3a€MO3B’A3KYy MiX HaTArom Bedy4oi P Ta BedeHOi Pgrifiku HUTKM HeobXigHO MouMHaTh 3
BCTaHOB/EHHA 3a/1eXHOCTI MDK HATATOM Py Ta HaTAroM B Toulli Pp Ta Hatarom P Ta Hatarom B Touui Pg. Ha uux

DiNSiHKaX BiNbHI TiSIKW HATKU NiJKOPIOHOTLCA 3aKOHaM MPY>XXHUX HAa 3TMH OAHOBUMIPHMX 06’€KTIB. 3B’A30K MiX
HaTAraMu B X TOUKaxX Mae BUTNAL

g 1+urkY2 [ g 1+urkY2 [
w w

O HE# 3 d? 0 O HE# 5 d Ca)

S e ! O .0 Hea& C
0 o[R+r(1-6)1° O O 2P[R+r(1-0)° C
O 0 O C
| | | E

ETC S g4y1(K) m i . i
Jil:] (HZdi) — KOeqiLieHT OPCTKOCTI HWUTKW Ha 3rMH;E  — MOAyNMb MPY>KHOCTI HUTKU Ha

PO3TArHeHHs; dj — AiaMeTpu OKpPeMOro efleMeHTapHOro BOMOKHA ((hinameHTa), 3 SKUX CKIALAETbCA KOMM/IEKCHa

HUTKA Y1 NpsHKa; W — Ki/IbKIiCTb (iflamMeHTiB, 3 AKUX CKNafaeTbes npsxa; j(K) :1+u1Ku2, — KoeqilieHT, AKuiA
3anexuTb Bif KpyTkM K HUTKY; &, &g — BifHOCHA AedpopmMaLiis MepeTuHy HUTKW B TOYKax 1i CXOfy Ta BXOAYy Ha
HanpsAMHY; U1, U — AesKi NOCTIMHI KoediLieHTw.

Mepeligemo AN BU3HAYEHHS B3aEMO3B’A3KY MiDK HATArOM HUTKM y Touka A Ta B . Ha uiii ginaHui H1TKa
6y/e B3aEMOZIATW 3 LIHAPUYHOK HaMpPSIMHOK MOBEPXHEHD.

Cuctema AM(EPEHUIHMX PIiBHSIHb, fika OMWUCYE PIBHOBAry HECKIHYEHHO MaJioro efleMeHTa HUTKK
ds =(R+r)d¢ (s- ayroBa koopavHata) mae Burnsg [1-3, 8=14]

dpP P
—=Fp, N=bE;s, — 77— =N, )
ds [R+r(1-0)]

ne P — HaTar HuUTKw; FTp — Cuna TepTs, [Ka i€ Ha HeCcKiHYeHHO Manuii enemeHT HUTKKM; N — nuToma

HOpMa/ibHa peakLiii HanpsiMHOi MOBEPXHi; S— AYroBa KOOPAVHATA; b, — LUMPUHA CNify KOHTAaKTy HWTKM 3

HanpsMHOI0 NOBEPXHet; Eq— MOAy/ b NPYXKHOCTI HATKW NPpK CTUCKaHHI [1, 3] .
[JocnifpkeHHs, npoBefieHi B UbOMY Hanpsamky [1, 3, 4], cBigyaTb Npo Te, WO cuia Ta KoegilieHT TepTs
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HEeNiHIMHO 3anexartb BiJ MONepefHbOro HaTAry, KyTa OXOMAeHHA HWTKOK HanpsMHOI, AiamMeTpy LuAiHAPUYHOT
HanpsmHoi [1, 3, 7].
Buxoaaum 3 UbOro cuiy TepTs F-,-pTa KoedilieHT TepTa f MOXHa npeacTaBUTM HACTYMHUMU

3a/1eXKHOCTAMM
. asin?y
Frp = frpN", f =, fnpzi.z : )
bep™ B +sin(B) bp™
ae n,a,b,n|— geski KOHCTaHTW, 3HAUEHHS AKNX 3aNeXMTb Bif BUAY MaTepianiB HUTKM Ta HaNpsAMHOI Ta yMOB

B3aEMOAIT MK HUMW;  f_ — MpUBEAEHUIA KOeiLlieHT TepTs; B— pajiabHUIA KyT OXOM/IEHHS HUTKM NOBEPXHEt
HanpsAMHOI[5, 6]; f — KoeiLieHT TepTsa Npu BIACYTHOCTI pajianbHOro 0XOneHHs. Tak 3Ha4YeHHs N 3HaxXo4uTLCA B
mexax 2/3<n<1[1,3]. Kom ng =0, To 3 Apyroro piBHsHHA cuctemu (3) Gyaemo matn f =a/b .
3 cuctemn (2) BMK/IOUMMO 3HAYEHHS MUTOMOT HOPMa/IbHOT peakwit
P
[R+r(1-6)]
MigcTasnsemo (4) B nepLue piBHAHHA cucTeMu (2), 3 ypaxyBaHHAM (3), OTPUMAEMO

&)

=bE;0. (4)

4sin

d a n n
—i[R+r(2-96)b,E,0 o).
lRrra-ob gz T2 e ) ()
MpoiHTerpyeMo ocTaHHe ,qmq)epeHu,MHe PiBHSIHHSA, OTPMMAEMO
B
(5)1—n :(50)1—n +(1—n)a(b1E1)n B 4S|n( ) 1—n1' (5)

b(1-n,) ﬂ+aMﬁ)

. o . a
BukopucToBytoUM Npasusio Jlonitans Ta rpaHnyHniA nepexiganp n — 1, n; =0 f :E OTPUMAEMO

(ﬂ)

4S|n

5 =5, ﬁ+sm(ﬂ) ©

Migctasnsemo (6) B neplue PiBHAHHA CUCTEMMU (2), 3 ypaxyBaHHSAM MepLIoOro PiBHAHHA cuctemu (3),
6ynemo matv npu n =1

B 4sm(ﬂ) B
+
PB—F’A[1 —(R ") (e ﬁ+sm(ﬁ) -0 (7)
[R+r(1-5)] 0
Bupiwwyemo (7) pa3oM 3 cucTemoto piBHsaHb (1), Togi
B octatouHomy BUrnsgi 6yaemo matm
1+urK Y2y O 1+ukY2y O
. H s 5 GETgqs B ET g D
(R+r) 64 5 O CHes &5 ! 0
P=P q_’_ p’+sm(p’) 1|:pj+ i=1 - i=1 [
0 [R+ 1- 5 -5)P PR
ril-d)lg %} 0 2[R+r@-6)F 0 0 2[R+rl-6)° O
0 0O O
D g B = 8
£
S (R+r) . ;Sm((ﬂ)) [
Xa. +sin 1
[R+r1 50 % L

i

KyT 0 =¢p +dcpt *Pem2 —Purkt —¢M)K2, MOXHa po3paxyBaTi 3 BUKOPUCTaHHAM (opmyn [1-3]
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O O 0 0
d oy = arccosld -3y rBZQ dem2 =arccosﬁ—652—r g
H OR O H H ORDO H
(9)
O B 0 O B 0
Qi1 =arccosl———— 0 2 =arccosd——— [
H 2py(R+r)?H H 2P(R+r)?H

PiBHAHHA (8) Heob6XifHO BMpiWlyBaTW 3 BUKOPUCTAHHAM cucTeM (2), (9). OTpvmaHa cuctema pPiBHSAHb
npeacTaBnse TpaHcueHAeHTHe piBHAHHA f(P)=0BigHocHO P . [ns #oro BuWpilLEHHS BUKOPWUCTOBYBa/IMCA

yncenbHi MeTOAM 3 3aCTOCYBaHHAM MeTofa AMXoToMmii. Ons uporo 6yno po3pobneHo cneuiasbHe NporpamHe
3abe3neyeHHs.

Ha puc. 3 npeactaBneHi rpagiyHi 3aneXXHOCTi HaTary BeAy4yoi TinkKW HUTKM P gns: KanpoHoBOT
KOMMAEKCHOT HUTKM 174 T (1 kpuBa), B =1,3 cH-Mm?, Py =10 cH, r=0,24 mm, R =0,5...10 MM, ¢ p=3,14 pap,
n=0,82, B=;  BiCKO3HOI WTanensHoi Npsxi 93,5 T(2 kpuBa), B =1,2 cH-MM?%, Pg=10cH, r=0,2 mm, R =0,5...10
MM, ¢ p=3,14 pag, n=0,85, B=; 6aBoBHsHOI npsxi 100 T(3 kpuea), B =2,5 cH-Mm?, Py=10 cH, r=0,21 mwm,

R =0,5...10 mm, ¢ p=3,14 pag, n=0,78, B=.

20°P el

7

Puc. 3. 3anexHocTi Hatary P Befyyol rinku HUTKM Big pagiycy LniHAPUUHOT HANPAMHOT

AHani3 rpaiyHmx 3an1eXHOCTel Ha puc.3 MoKasas, WO HATAr BeAy4Ol MKW HUTKU ANa TPbOX 06paHMX
3pasKiB 3MIHIOETLCSA MPY 3POCTaHHI pafiycy KpMBUHM HanpaMHOI. Ha nepLuiin ginsaHui, npu 3miHi pagiycy 3 0.5 go
2-5 MM, HaTAr 3MeHLyeTbeA. Lie NoB’A3aHo 3i 3MiHOK CyMapHOro KyTa OXOM/eHHs. MiHiMafbHe 3HaUYeHHs HaTary
[N KANPOHOBOI KOMMMEKCHOT HUTKKM 174 T 6yae Konw pagiyc fopiBHIOBaTMME 2.6 MM, Ans BICKO3HOT LUTaNenbHOT
npsxxi 93,5 T Konu pagiyc gopisHioBaTMe 3.8 MM Ta A/ 6aBoBHAHOT npsixi 100T konu pagiyc AopiBHIOBaTMME
2.9 mM. Mpu noganblIOMy 3pOCTaHHI pagiycy HanpsiMHOI 6yae BifbyBaTuica MOCTYNOBe 3pOCTaHHA Hatary. Lle
MOSAACHIOETLCA 3MIHOK OpiEHTALl OKpeMux (hinaMeHTiB BiHOCHO YTBOPIOOUOI NoBepxHi [1, 3, 6]. TakuMm YnHOM,
MocTa€ MUTaHHA NPO ONTMMI3aLit0 PO3MIPIB HAMPaBASKOUYMX MaLIMH TEKCTU/IbHOT MPOMMUC/I0BOCTI.

BucHoBKM

OTpvMaHi 3a1eXHOCTI BUXIGHOTO HATAry TEKCTWIbHOI HWUTKW Bif pagiycy KpUBWMHM HanpaBnskuoi
MOBEPXHI BEIMKOT KPMBUHU, BXIJHOTO HATArY, KyTa OXOM/IEHHS, BAY CUPOBUHM 3 ypaxyBaHHAM CMiBBiAHOLLIEHHS
pagiycy nepeTuHYy HWTKM Ta BHYTPIWHbOrO pafiycy CrpsMOBYBada 3 YpaxyBaHHSM XOPCTKOCTI Ha 3ruH,
nedopMauii B 30HI KOHTaKTY, HEMiHIHOIT 3aneXXHOCTI KoedilieHTy TepTa Bif BXifAHOro HaTAry Ta pagiycy KpuBuHU
MOBEPXHi B HOPMasIbHIi NAOLLMHI.
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