Indopmariiti TeXHOJIOT1T B HayIll, BAPOOHMUIITBI Ta MIAMPHUEMHMIITBI
KuiBcbkuii HalioHABHUM YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHY

[TporpaMHuii TPOIYKT IS IPOCKTYBaHHS 03700JICHHS 3YyOIlIMH KpaiB
JeTaje KIHOUMX CYMOK MOXKE€ OyTH KOPHCHUM IIPH IPOCKTYBaHHI JKIHOYUX
CYMOK, TMOJICTIIUTh pPOOOTYy KOHCTPYKTOpa Ta TPHCKOPHTH IPOIEC
MPOCKTYBaHHS iX.
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HUTOK HA TPUKOTAKHUX MAHINMHAX
SHCHERBAN V.YU., KALASHNIK V.YU.
ALGORITHMIC AND SOFTWARE OF RECURSIVE ALGORITHM IN CAD SYSTEM OF THREAD
FEEDING ON KNITTED MACHINES

Annotation. A purpose consists in the improvement of the resilient system of priming of
filaments on round knittings machines on the basis of stabilizing of pull.

A task consists in the decision of flat and spatial task of synthesis of flow diagrams of
line of priming of filament on round knittings machines for the case of obstacles as verticals
and circles on the basis of calculable chart of algorithm of successive optimization which
minimizes searches in the tree of variants and to develop the proper software.

The technological processes of knitting industry come forward a research object, and
the system of serve of filaments comes forward the article of research on round knittings
machines.

On the basis of realization of the developed algorithm the flat and spatial task of
synthesis of the system of serve of filament is first decided on round knittings machines for the
case of obstacles as verticals and circles, and software is developed for the search of optimum
form of priming of filament.

Keywords: filament, guider, device for the pull of filament, priming line, round
knitting machine.

Beryn

Mera nosisirae B yJ0OCKOHaJICHH1 (pOopMU JTiHIT 3alTpaBKH HUTKU Ha OCHOBI
aHaJli3y yMOB B3a€MO/I1i HUTKH 3 KOHCTPYKTUBHUMU €JIE€MEHTaMH, SIK1 BXOASThH B
CUCTEMY TO/1a4ul HUTKU (CIPSIMOBYBaul HUTKH, IPUCTPOT IJIsl HATATY HUTKH) Ta,
Ha 0a3i IbOTO, ONTUMI3YBaTH TPAaHWUYHI YMOBM Ha BXOJl Ta BHXOMAl 3 IUX
CJIIEMCHTIB TaKWX IMapaMeTPiB SK KyTH OXOIUICHHS HaIPaBJISIOUUX ITOBEPXOHbB,
paniycu KpUBU3HU IUX MMOBEPXOHB [ 1, 3, 6].

OG6’eKTOM MOCHIKEHHS BUCTYIAIOTh TEXHOJOT14HI MPOIECH TEKCTUIILHOI
rajxysi, a mpeJAMETOM JOCIIPKEHHSI BUCTYIIA€ CHUCTEMa T0/1a4l HUTOK.

OCHOBHUMH METOJaMHU JOCIHIPKCHHS BHCTYINAIOTh TEOPETUYHI Ta
eKCTIIEpUMEHTANIbHI  JOCHDKCHHS, sIKi  0a3yloThCI Ha  BHKOPHUCTaHHI
TEKCTUJIBLHOTO MaTepiaJlo3HaBCTBA, MEXaHIKM HUTKH, TeOopii MPYKHOCTI,
MaTEMaTUYHOTO MOJIETIOBAHHSA, METOAIB Teopii aJropuTMiB, aHaJIITHYHOI
reoMeTpii, MIaHyBaHHSI €KCIIEPUMEHTY Ta CTaTUCTUYHOI OOpOOKM pe3ysbTaTiB
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nociixkeHb. [Ipu po3podili mporpaMHOTO 3a0€3MeUeHHsT BUKOPHUCTOBYBAIHCS
Cy4acHi MOBH 00’€KTHE — OpIEHTOBAHOIO IIporpamyBaHHs[1-2, 3,6].

VY10CcKkOoHAJIGHHST CUCTEMHU TMOJadyl HUTOK Ha TEXHOJOTIYHUX MAallluH
TEKCTHJIBHOI Ta IIBEWHOI MPOMHUCIOBOCTI J03BOJISIE MIHIMI3yBaTh iX HATAT B
poOoUiii 30HI, 3MEHIIUTH OOpPHWBH, IO Mac€ BaXXJWBE 3HAYEHHSI JUIA
YAOCKOHAJIEHHS  TEXHOJIOTIYHUX  TPOIECIB 3  TO3WII  MiABUIICHHS
IPOAYKTUBHOCTI TEXHOJIOTIYHOTO YCTAaTKyBaHHS Ta SKOCTI MTPOAYKIIi, IO
BUMYyCKaeThesI[1,2].

OcHoOBHA YacTUHA

3aranpHa cXeMa CHUCTEMHM TOJayl HUTKH TpelIcTaBiieHa Ha puc.l.
KiJIbKICTh KOHCTPYKTUBHUX €JIEMEHTIB B CUCTEMI IO/a4l HUTKH TEXHOJIOTTYHOI
MamuHyU j=1...nl. KibKICTh MIISHOK M)XK KOHCTPYKTUBHUMHU €JIEMEHTAMH 1 =
nl-1. KoOHCTPYKTHBHI €JIEMEHTH CHCTEMH I10J1adl HUTKH TMOJUIAIOTHCS Ha
€JIEMEHTH 31 3MIHHUMHM ITapaMeTpaMu V;j (IIPUCTPOI sl HATATY HUTKH, €JIEMEHTH
KOMIIGHCATOPIB HATATY Ta 1H..) Ta Ha €JIEMEHTH B SKUX TapameTpu
3aUIIAIOTECS  MOCTIMHMUMHM  (KUIBIEBI  COpPSIMOBYBaul,  LIMJIIHIPHUYHI
CIPSIMOBYBayi HUTKH Ta 1H..).

Buxoasuu 3 peKypCHUBHOTO MiAXOAY [Jisi BU3HAYECHHSI HATATY HUTKU B
poOOoUiii 30H1 BUX1JHA CUCTEMA PIBHSIHB OyJie MaTH BUTJIS

Pl = fl(ZO y Po), .......... Pi—l - fl—l(ZO y Zl,....Zi_l, Po, Pl""Pi—l)’
Pi = fi (ZO y Zl,....Zi_l, Zi ’ Po, Pl""Pi—l’ PI)’ (1)
I:)i+1 = 1:i (ZO AR FRAFRATE Y PO' I:)11"'Pi—11 I:)i J Pi-l—l)’
ne  2,,2,-2,4,2;,2;,, - TapaMeTpu, IJs BIAMNOBIAHOIO KOHCTPYKTHBHOIO

€JIEMEHTY CUCTEMH T0/1aul HUTKH.

PosrnsHemMo nekiibka KOHKPETHUX BHUIMAJAKIB. J[Jg mBeiiHOT MalvHH
HUTKA TICJS MPOXOHKEHHS KUTBIIEBOTO CIPSIMOBYBaua MOTPAILIsi€ B MIailOOBHIA
OPUCTPIA ISl HATATY HUTKH 31 3MIHHUMU MapaMeTpamu V. [1icist iboro oruHae
OTBIp TPUTITyBaya HHUTKHU, KUIBIIEBI CIPSAMOBYBadl Ta MOTpaIuisie B OTBIp
TOJIKH.

JImsi TKalbKOTO BepcTaTa HHUTKHM OCHOBM OTHMHAIOTh ITOBEPXHIO CKala,
UWTIHAPUYHI HANpsSMHI MPUCTPOIO ISl KOHTPOJIIO 3a OOpPUBOM HUTKH, OTBIp
rajieBa peMi3HOI paMKH. 3MIHHUM ITapaMeTPOM Vi TYT BHCTYIIA€ KyT OXOTUICHHSI
HUTKOIO OCHOBHU MOBEPXHI OTBOPY rajieBa peMi3HOI paMKH.

BukopHucTOBYIOUM pEeKYPCUBHMIA TiAXiJ MOXKHA BHU3HAYUTH HATAT HUTKH
MICJIsE KOXKHOTO CTPYKTYpHOTo eneMeHTy [1, 3, 5] B cTpykTypHiii cxemi Ha puc. 1

Piapn,
SR NYEC T Y S S S S W,
[Rj +r(1-5p;)] 2[R; +r(1-5;)] 2[R, +r(1-8),)]
Piag b
S UL P LT Y
[R; +r(1-d;)]
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ne Pii1 — HaTAT HUTKH MICNS | KOHCTPYKTUBHOTO €JIEMEHTY ; Pj — HaTAT HUTKH
10 | KOHCTPYKTHBHOTO €NEMEeHTy; Rj — pamiyc KpUBH3HH IIOBEpXHi |
KOHCTPYKTHBHOTO €JIEMEHTY; Jgj — [I0YaTKOBa JedopMallis IepeTUHY HUTKU IIPpU
HabiraHHi Ha | KOHCTPYKTUBHUI €leMEeHT; Jj — KiHIeBa Ae(opMallisi ePEeTUHY
HUTKH TIpU 30iraHHi 3 | KOHCTPYKTHBHOTO €IIEMEHTY; f5j — KyT paJiaJbHOro
OXOIUICHHS! HUTKU TTOBEPXHEIO ] KOHCTPYKTHUBHOTO €IEMEHTY; @) — PEalbHUI KyT
OXOILJICHHS HUTKOIO | KOHCTPYKTHBHOTO CJICMCHTY.

CymicHe pimeHHs cuctemMu piBHSHL (1) Ta (2) m03BONSIE BU3HAYUTH
3HAYEHHS HATATY HUTKHU B pOoOOUi 30Hi.

Puc.1. CtpykTypHa cxema CUCTEMH MMOjja4l HUTKU Ha TEXHOJIOTTYHOMY
oOJagHaHH1

BucHoBkm
Ha ocHOBI pexkypcHBHOr0O miaxoAy po3po0seHl MaTeMaTU4yHl MOJAEN JJIs
BU3HAYCHHS HATATY HUTKHU B pOOOY1H 30H1 3 ypaxyBaHHSM iX peaibHUX (I3UKO —
MEXaHIYHUX BIACTHUBOCTEH, CTPYKTYpH Ta YMOB MEPEPOOKU HA TEXHOJOTTYHOMY
obnagHanHi. Po3po06iieHi Moieni i BU3HAYEHHS HATATY HUTKU B poOOUiil 30H1
Ha TEXHOJIOTIYHUX MalllMHAX TeKCTUJIBHOI Ta IMIBEHHOI MPOMHUCIOBOCTI.

Jliteparypa

1. Illep6anr B.1O., Bonkor O.W., Illepbanp }0.FO. MaremaTnueckue Moaenu B
CAIIP oGopymoBaHusi U TEXHOJOTUYECKHUX TPOIECCOB JIETKOW M TEKCTHJIHBHOU
npomsinuienHoctu. — K.: KHYT/L, 2003. - 600 c.

2. Scherban V. Basic parameters of curvature and torsion of the deformable
thread in contact with runner //Intellectual Archive, Toronto: Shiny World
Corp., Richmond Hill, Ontario, Canada. — Nov/Des - 2016. — Volume 10.-
Number 2. — pp. 18-23.

20



Indopmariiti TeXHOJIOT1T B HayIll, BAPOOHMUIITBI Ta MIAMPHUEMHMIITBI
KuiBcbkuii HalioHABHUM YHIBEPCUTET TEXHOJIOTIH Ta TU3aiHY

3. Scherban V. Kinematics of threads cooperates with the guiding surfaces of
arbitrary profile //Intellectual Archive, Toronto: Shiny World Corp., Richmond
Hill, Ontario, Canada. — May/June - 2016. — Volume 5.- Number 3. — pp. 23-27.
4. Scherban V. Equalizations of dynamics of filament interactive with surface
//Intellectual Archive, Toronto: Shiny World Corp., Richmond Hill, Ontario,
Canada. — January/February 2017. — Volume 6.- Number 1. — pp. 22-26.

5. Hlep6anp B.}O. JlocmimkeHHs BIUIMBY MaTepiady HUTKHU 1 aHI30TPOIIi TepTs
Ha 11 Hatar 1 ¢opmy oci // BicHuK XMEIbHHUIIBKOTO HAI[lOHAIBEHOTO
yHiBepcutetry. Texuiuni Hayku. — 2015. — 223(2). - C.25-20.

6. Computer systems design: software and algorithmic components / V.Y.
Shcherban, O.Z. Kolisko, G.V. Melnyk, M.I. Sholudko, V.Y. Kalashnik. — K.:
Education of Ukraine, 2019. — 902 p.

IMEPBAHD B.1O., KWPUYEHKO A.M.
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TEXHOJIOI'TYHOTI'O YCTATKYBAHHS

SHCHERBAN V.YU., KIRICHENKO A.M.

ALGORITHMIC PROVISION OF CAD OF DIRECTORS OF TECHNOLOGICAL EQUIPMENT

Annotation. 4 purpose consists in the got dependences of initial namsey of textile
filament on the radius of curvature sending of surface of large curvature, entrance pull,
corner of scope, type of raw material taking into account correlation of radius of crossing of
filament and internal radius of sending taking into account inflexibility on a bend,
deformation in the area of contact, nonlinear dependence to the coefficient of friction from
entrance pull and radius of curvature of surface in a normal plane.

A task consists in diminishing of oscillation of pull of filament before a working area
by the improvement of structural parameters of the system of serve of filament on the basis of
optimization of structural parameters of component elements and real law of change of pull of
filament.

Object and article of research. The technological processes of textile industry come
forward a research object, and the system of serve of filaments comes forward the article of
research.

Methods and research facilities. Theoretical basis at the decision of scientific and
technical problem are labours of leading scientists in industry of textile production,
mechanics of filament, mathematical design. The methods of integral and differential
calculation, theoretical mechanics, planning of experiment and statistical treatment of results
of researches are utillized in theoretical researches.

Scientific novelty and practical value of the got results. Optimization of pull of textile
filament before the working area of technological equipment (area of knitting, forming of
fabric, sewing together of details of clothes) from position of his minimization allows to
decrease the precipices of filaments, time of stop of technological equipment and to promote
quality of products that is produced.

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

Beryn
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