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KOMIT'IOTEPHA PEAJII3AIIA IOBTOPEHHSA AJITOPUTMY 1A
HAIIPSKEHHA JEB'ATKHU AJ151 MAIIIMH HA I'PEBIHIIT

Komn’tomepHa peasnizayis anzopummy pekypcii 00360/15€ HA ho4amkogomy emani gu3Ha4yamu Hamsiz HUMKU,
AKUll BUHUKAE NIiCAsi NPOXOOXCEeHHS 2pebiH4amoz20 npucmpol Hamsey cucmemu nodavi NnaHyiwHuUxX asmomamise &
3asexcHocmi 8i0 pi3uko-mexaHiyHUX eiacmugocmeli CUpPOBUHU, 2e0OMEMPUYHUX napamempie CMpyKMypHUX esneMeHmie
cucmemu nodaui HUMKU naH4iwHux asmomamis. Komn’iomepHe gusHa4eHHs 3MiHU 8i0HOCHO20 HamMs2y HA NAHYIWHUX
asmomamax 6a3yemuvCsi HA BUKOPUCMAHHI asn2opummy duxomomii npu po3e’ssi3aHHi mpaHcyeHOeHMHUX pi8HSIHb.

Karwuosi caosa: anzopumm pekypcii, komn'tomepHa npoepama, aqzopumm pekypcii, cucmema nodauvi HUMKu,
navviwHull agmomam.
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COMPUTER IMPLEMENTATION OF RECURRENCE ALGORITHM
FOR COMB TENSIONING DEVICE SQUARE MACHINES

Computer implementation of the recursion algorithm allows at the initial stage to determine the thread tension, which occurs
after passing the comb tension device of the hosiery feed system depending on the physical and mechanical properties of raw materials,
geometric parameters of structural elements of the hosiery thread feed system. Computer determination of the change in relative tension on
stocking machines is based on the use of the dichotomy algorithm in solving transcendental equations.

Determining at the initial stage of the tension of the thread feed process on hosiery machines allows to determine the tension after
passing the comb tensioning device, which will occur during the interaction of the thread with the structural elements of the cylindrical comb
tension device depending on the type of raw material, curvature for bending, deformation in the area of contact with the guide, the feed rate
of the thread. The increase in tension after passing the comb tensioning device is due to the increase in friction between the thread and the
cylindrical guide. This is due to the increase in the coverage angles of the cylindrical guide rods of the comb tensioning device. The
development of a computer program for determining the tension of the thread on stocking machines should be based on the use of object-
oriented programming languages. Determining the tension and changes in relative tension in the refueling zones of hosiery machines, taking
into account the specifics of the design of the thread feed system of hosiery machines, will reduce thread breakage, optimize thread tension in
the working area of hosiery machines.

The improvement of the technological process of thread processing on hosiery machines should be based on theoretical and
experimental studies of the process of interaction of threads with structural elements of the feed system, including comb tensioning device
and guides of large and small curvature. The main element of the structural elements of the feed system of stocking machines is a comb
device for tension. Theoretical dependences for determining the tension after the comb device will allow to obtain algorithmic and
mathematical software, which is used in computer software to calculate the tension and change the relative tension in the areas of refueling
stocking machines. Optimization of tension in the working area will reduce the change in relative tension in the refueling areas of hosiery
machines, improve the quality of hosiery.

Keywords: recursion algorithm, computer program, recursion algorithm, thread feed system, stocking machine.

IHocTanoBKa mpo0/1eMH y 3arajibHOMY BHIJISIAI
Ta ii 3B’f130K i3 Ba2KJIMBHMH HAYKOBUMH Y1 NPAKTUYHUMH 3aBAAHHAMHA
Bu3HaueHHST Ha NOYAaTKOBOMY €Tall HaNpy)KEHOCTI INpOIECy I10Jladyi HUTOK Ha MaHYIIIHAX aBTOMaTax
JIO3BOJISIE BU3HAYATH HATST ITICIS MPOXOKEHHS IpeOiHYaTOro MPUCTPOIO AJISL HATATY, SIKMA Oyae BHHHKATH B
IpoIieci B3a€MO/Iii HUTKH 3 CTPYKTYPHUMH €JIeMEHTaMH IWIiHAPHIHOI GopMu rpebiHIaToro MpHCTPOI0 HATATY B
3aJIeKHOCTI BiJ BHIY CHPOBHHH, KPUBH3HH CTPYKTYPHHX €JIEMEHTIB IMWIIHIAPUIHOI (OPMH, KOPCTKOCTI HUTKH Ha
BHTiH, jaedopmariii B 30HI KOHTaKTa 3 HANPSMHOIO, IIBUAKOCTI TOJadi HHUTKU. 3pPOCTAHHS HATATY IMiCIS
TIPOXOJIKEHHSI TPeOiHYaTOro MPHUCTPOIO IS HATATY BiOYBAETHCS 32 PaXyHOK 3POCTAHHS CHJIM TEPTSI MK HUTKOIO
Ta MWIHAPUIHOIO HampsMHOIO. Ile MoB’s3aHO 31 3pOCTaHHSAM KYTiB OXOTUICHHS MUJIHAPUIHHUX HAIMPABISTFOTHX
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CTPIIKHIB TPe0IHYATOrO MPHUCTPOIO ANt HaTAry. Po3poOka KOMIT IOTEpHOT MPOrpaMu BU3HAUCHHS HATSTY HUTKU Ha
NaHYIIIHUX aBTOMAarax IOBHHHA 0a3yBaTHCS Ha BHKOPUCTaHHI MOB 00’€KTHO-OPI€HTOBAHOTO MPOTpaMyBaHHS.
BusHaueHHs Hampy)XeHOCTI Ta 3MIHM BiIHOCHOTO HATATY [0 30HAM 3alpaBKd MAHYIIIHAX AaBTOMATIB, 3
ypaxyBaHHSIM cHenn(iku KOHCTPYKI CHCTEeMH NOJadi HUTKA NAaHYIIIHUX aBTOMATIB, JO3BOJIUTH 3MCHIIHTH
OOpHBHICTh HATOK, ONITUMI3aIlil HATATY HUTOK B poOOUii 30HI MaHYIIIHUX aBTOMATIB.

AHani3 nocainkeHb Ta myoJrikaniii

VY IIOCKOHAJEHHS TEXHOJIOTIYHOTO MpoIecy MNepepoOKH HUTOK Ha MaHYilIHUX AaBTOMAaTaX ITIOBUHHO
0a3yBaTuCs Ha TEOPETHYHHMX Ta €KCHEPHUMEHTAIBHHUX IOCIIDKEHHSIX MPOLECY B3a€EMOJIl HUTOK 31 CTPYKTYPHHMH
eneMeHTaMu cucteMu mogaui [1-3, 7-9], 30kpema rpeOiHYaTHM MPHCTPOEM Ui HATATY Ta COPSIMOBYBaYaMU
BEJIMKOI Ta MaJioi KPUBHM3HU. [ OJIOBHMM €JIEMEHTOM CTPYKTYPHHUX €JIEMEHTIB CHUCTEMH Iojadl MaHYiIIHUX
aBTOMATIB € TpeOiHYaThil mpucTpii ans HaTtary. TeopeTWuHi 3aje)KHOCTI AJIsl BH3HAUCHHS HATATY IIiCIsSA
rpediHYaTOr0 MPUCTPOIO JO03BOJATH OTPUMATH aJlTrOPUTMIYHE Ta MaremaTtuyHe 3abesmeueHHs [1, 3-5], sxe
BUKOPUCTOBYETBCSI B KOMIT IOTEPHOMY MPOTPAMHOMY KOMIUICKCI UISI PO3paXyHKY HANPYKEHOCTI Ta 3MiHHU
BITHOCHOTO HATATY IO 30HAM 3allpaBKH MaHUYINIHWX aBTOMAaTiB. ONTHMi3amis HATATY B poOodiil 30HI O3BOIHTH
3HM3UTH 3MiHY BIJHOCHOTO HATATy IO 30HaM 3alpaBKH MAHYIIIHAX aBTOMATIB, IOJIIMIIATH SKICTh MMaHYiOTHUX
BUpo6GiB [1].

Henockonana ¢opma miHi{ 3anpaBKi HUTKH Ha MAHYIIIHUX aBTOMAaTaX, HU3bKa SKICTh KOMIUICKCHHX HHTOK
Ta TPsDKi, IIPU 3pOCTaHHI HATSTY 110 TIUOWHI 3alpaBKH MaHYIITHUX aBTOMATIB, IPU3BOANTE 10 ix 0OpuBiB. [IpocToi
MAHYIIIHAX aBTOMATIB, MOB’sA3aHI 3 JIKBiJalli€l0 OOpPHBIB KOMIUICKCHUX HHUTOK Ta MpPsDKi, CKiIanaroTh 63—-82% Bixg
3arajpHOro Yacy mpocrois [2-5].

3MEHIINTH HAIPYXKEHICTh MpoLecy MepepoOKH HUTKM Ha MaHYIIIHUX aBTOMAaTax Ta CKOPOTUTH KiIBKICTh
OOpUBIB MOJXKHa IUIIXOM BUKOPHUCTAaHHsS SIKICHOI CHUPOBMHHM Ta OINTHMI3alli€l0 YMOB B3a€EMOJIII HHUTOK 3
CTPYKTYPHUMH €JIEMEHTaMH CUCTEMH I0Jjaui MaHYiIIHUX aBTOMATIB, 30KpeMa IpediHYaTUM IPUCTPOEM AJIsl HATATY
Jie Ma€ MICIle B3a€EMOJIisi HUTKU 3 LIMIIHIPUYHUMH MOBEPXHSMH BEJHMKOI Ta MaJjloi KPMBU3HU. 3aJE€KHOCTI HATATY
KOMIUICKCHHX HUTOK Ta HPsDKi MiCs MWIHAPHYHUX CTPUXKHIB rPpeOiHYaTOro MPHUCTPOIO JUIS HATATY MAIOTh BUIJIAA
CHCTEM TpaHCLUCHACHTHHX piBHAHb. /[l poO3B’s3aHHA CHCTEM TPAaHCUCHICHTHUX pPIBHAHb HEOOXiTHO
BUKOPHUCTOBYBATH 4nCebHI MeToau [1-4].

DopMyJIIOBAHHA Lijed cTaTTI
Metoro po0OTH € KOMIT'IOTepHa peati3amis alropuTMy peKypcii I TpeOiHIaToro MPUCTPOI0 HATSTY
MAHYIIIHAX aBTOMATIB.

Bukusiag ocHOBHOT0 MaTepiany

Ha puc. la mpencraBieHuidl rpeOiHYaTHi NPHUCTPIH HATATY MAHYINIHUX ABTOMATIB, SIKUH MPENCTaBIISIE
co00r0 (irypHy aeTanb IHAPHIHOI GopmMu. MOHOHHTKA, KOMILICKCHA HHUTKA YH TMPsDKA MOCTIIOBHO OTHMHAE
MITIHAPUYHI CTprokHI. HeoOXimHuil HaTAr 3a0e3MedyeThesl MOCHIIOBHUM OTWHAHHAM MIUTIHAPUYIHHAX CTPUKHIB
(puc. 10). 3poctaHHs HATATy BiOYBAa€ThCS 32 PaXyHOK CHIJI TEPTs, sIKi 3aJIe)KaTh BiJ KYTiB OXOIUICHHS HHUTKOIO
ITIHAPUYHUX CTPIDKHIB. B 3arambHOMY BUIAIKy HHUTKA OTWHAE YOTHPH CTPIDKHI. 3a HEOOXITHOCTI 3MEHIIICHHS
BUXIZIHOTO HATATY HUTKA MOXE OTHHATH MEHIY KUIBKICTh IMIIHIPUYHUX CTPHXKHIB. TaknuM YMHOM IIOCTa€ 3a1ada 3
BU3HAYCHHS HATATY HUTKH NPH il B3aeMOAii 3  IMIIHAPUYHOIO HANPSIMHOIO 3 YPaxyBaHHSIM pajiycy KPHBH3HHU
HAIPSIMHOI, YKOPCTKOCTI HUTKHU Ha BUTIH, HedopMallii B 30HI KOHTaKTa 3 HANPSIMHO. BUXiTHUI HATAT HUTKA MiCIIS
nepioi IMIHAPUYHOI HAnpsiIMHOT Oyze BXIIHUM HATSITOM JUIs JPYroi HanmpsMHOI. BHKOpHCTOBYIOUYHM alroputm
pekypcii MoxkHa OyJe BH3HAUUTH pPE3YJbTYIOUMH HATAT Iicis rpeGiHYaToro MPUCTPOI0 HATATY MaHYIIIHUX
aBTOMATIB.
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0)
Puc. 1. T'peGinuaTuii npuCTPiil 115 HATSATY: a) 3arajJbHUIl BULUIsIT; 0) po3paxyHKoBa cxema; B) mpouexypa procedure
TForm2.N20Click(Sender: TObject)

HeoOxiHuii HaTST MOHOHUTKH, KOMITZIEKCHOI HUTKHM UM NPsDKI HA BUXO1 rpe0iHYacToro NpUCTPOIO HATATY
CTBOPIOETHCS 32 PaXyHOK TEpTs 10 MOBEPXHI IMIIHAPUYHUX CTPHKHIB. AOCOIIOTHE 3HAYECHHS BHXIIHOTO HATATY
MOXHA PETYJIOBAaTH KUIBKICTIO CTPHIKHIB, SIKI OTMHAE KOMIUIEKCHAa HHMTKa Ta Hpspka. MareMaTHyHa MOJENb IpH
PO3po0IIi MPOTrpaMHOTO MOIYJIIS I TPeOiHIaCcTOrO MPHUCTPOIO HATATY KOMIDIEKCHOT HUTKH Ta HPSIKi TSI OKPEMOTO
CTPWKHS Ma€ BUTIISA
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ne P(+1) — HATAr HUTKH TCIS | CTPIKHS rpebGiHYacTOro MPHCTPOIO HATATY; Py — HATAT HUTKH IO | CTPIIKHS
rpe6GiHYacTOro MPUCTPOKO HATATY; R() — pamiyc KpUBU3HM MOBEPXHI | CTPHIXKHSA TPeOiHYACTOTO MPHUCTPOIO HATATY;
doj) — IOUATKOBA JeOpMaIlisl IEPETHHY HUTKHU TIPYU HAOIraHHi Ha ] CTPHKEHB TPEeOIHYACTOTO MPUCTPOIO HATATY; d()
— KiHmeBa naedopMariis MEPeTHHY HUTKHA TIPH 30iradHi 3 ] CTPWKHSA TPeGIHYACTOrO MPHCTPOIO HATATY; (k) —
peaNsHU KyT OXOIUICHHSI HUTKOIO | CTPUIKHSI TPeOiHIacTOro MPUCTPOIO HATATY; = 1...4.

MaremarnuHa 3anexHicTs (1) mpeacTaBise co00K0 TPAHCICHICHTHE PIBHAHHS i BUKOPHCTOBYBAJACs MPH
PO3po01Li yHIBEPCAILHOTO KOMIT FOTEPHOTO ITPOTPaMHOT0 KOMIUIEKCY (pHc. 1B) /Uil BU3HAUYEHHS 3MiHU BiTHOCHOTO
HATATY 10 30HaM 3alpaBKM HA MNAaHYIIIHUX aBTOMAaTax Je pO3TAIIOBYIOThCA TIpebiHYacTi MpUCTpOl HATATY
MOHOHUTKH, KOMIUIEKCHUX HUTOK YW pspki. J{ms nocmimkenHs Oyiau oOpaHi IoJiamiHa MOHOHHUTKA JiaMeTpOM
0,2 MM, mosiamigHa KoMIIekcHa HUTKaA 28,8 Tekc Ta 0aBoBHsHA npspka 30 Texc. Ha puc. 2 npeacraBieHi nporpaMHi
Moy unit Unitl0, unit Unit7 ta unit Unit3 mis BigmoBimHo momiamigHOi MOHOHUTKH miamerpoMm 0,2 MM,
noJiamifiHoi KoMIiekcHOi HuTku 28,8 Tekc Ta OaBoBHsHOI mpsbki 30 Ttekc. Peamizauwis mpouemyp procedure
TForm10.Button1Click(Sender:  TObject), procedure TForm7.Button2Click(Sender: TObject), procedure
TForm3.Button1Click(Sender: TObject) no3Bosisie Bu3HAYUTH  HEOOXigHI  CKJIAJOBI  JUIs  PO3B’SI3aHHS
TPAaHCLECHICHTHUX piBHAHD (1), sike pO3B’SA3yBanocs YHCEIbHHMMH METOJAMH 3 BHKOPHCTAHHSAM alTOPHTMY
JUXOTOMIl.

I essss————_————————"
KanpoHosa KoMRNEKCHa HUTKA BBBOBHANA KOMNAEKCHE HHTKE UM NPLKE
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=)

200m
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a) 0) B)
Puc. 2. Komm’rotepni moayJi: a) unit Unitl0 ans moxiamigHoi MmoHonuTky; 6) Unit Unit7 aus mosiaMigHoi KoMIIeKCHOT HUTKH;
B) Unit Unit3 nust 6aBoBHSIHOI MpsKi

Ha puc. 3a npexacrasnena npouenypa procedure TForm2.N20Click(Sender: TObject) BusnaueHHs: HATATY
HUTKH TICIs TpeOiHYaTOro MPHUCTPOI0 HATATY MAaHYINTHUX aBTOMATiB. Pe3ympTatu po3paxyHKy 3MiHH BiTHOCHOTO
HATATY 110 30HaM IPeOiHYATOr0 IPUCTPOIO HATATY MK HMIIHAPHYHUMH cTprkHAMHU. Ha puc. 36 noka3ana niarpama
JUTS TIOJTiaMiTHOT MOHOHUTKH fiametpoM 0,2 MM, Ha puc. 3B — JUIs MOJTiaMiHOT KOMIUTEKCHOI HUTKH 28,8 Tekc, Ha
puc. 3r — st 6aBoBHsIHOT npsiki 30 Tekc.

»

3MiHa BiZHOCHOrC HATArY N0 SoHaM 3MiHa B{ZHOCHOrO HATArY NO S0HaM . .
3Mitia BIgHOCHOTO HATSrY N0 30HaM

1 P/PO H [

Ine : NP 1ePo

one

r)
Puc. 3. Pe3ynbTaTn po3paxynkis: a) npoueaypa procedure TForm2.N20Click(Sender: TObject); 6) niarpama ais nosxiamignoi
MOHOHMTKH; B) AiarpamMa J/isi o/1iaMiJHOI KOMIIJIEKCHOI HUTKH; I) AiarpaMa JJisi 0aBOBHSIHOI NPSIKi

B Tabmuui 1 npexacTtaBieHi pe3ynbTaTH po3paxyHKY 3MIiHM HATATy Ta BiJIHOCHOTO HATATY, IO YOTHPHOM
30HaM TpebiHYaTOr0 MNPUCTPOIO JUIS HATATY, JUIS TOJiaMiJHOI MOHOHHMTKM niamerpoM 0,2 MM, mosiaMigHOT
KOMITIEKCHOT HUTKH 28,8 Tekc Ta 6aBOBHSIHOT Tpsiki 30 Tekc.
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Tabimus 1
Pe3ysibTaTH po3paxyHKy 3MiHH HATSITY Ta BiTHOCHOI0 HATATY

3oma Kamponosa moHoHHUTKA, 0.2 MM KanpOHOBazg%M;;f:cna HuTKa BaBoBusaHa mpsoka 30 Teke
PO P P/PO PO P P/PO PO P P/PO
1 5.0000 5.0600 1.0120 5.0000 6.1700 1.2340 5.0000 5.6600 1.1320
2 5.0600 5.1200 1.0119 6.1700 7.6600 1.2415 5.6600 6.3700 1.1254
3 5.1200 5.1900 1.0137 7.6600 9.5600 1.2480 6.3700 7.1400 1.1209
4 5.1900 5.2700 1.0154 9.5600 12.020 1.2573 7.1400 7.9600 1.1148

BucHOBKHY 3 1aHOTO0 AOCTIIKEeHHS i MepcneKTHBH MOAAIbIINX PO3BITOK Yy AaHOMY HANpPsAMi
Po3pobiiennii koM’ I0TepHUH MPOrpaMHUI KOMIUIEKC JUIs peajti3alii anropuTMy peKypcii npu BU3HaueHHI
Ha [0YaTKOBOMY €Talll HaTSTy HUTKH, SKMH BUHUKAE ITICIISl IPOXO/KEHHsI Ipe0iHIaTOT0 MPHUCTPOIO HATATY CUCTEMH
Nojayl MaHYINIHUX aBTOMATIB B 3aJIEKHOCTI Bl (i3MKO-MEXaHIYHUX BIIACTUBOCTEH CHPOBHHH, T'€OMETPUYHHX
mapaMeTpiB CTPYKTYPHHUX €IEMEHTIB CHCTEMH MOAa4i HUTKH MaHYIIIHUX aBTOMATIB, IO JO3BOJIMIIO 3HU3UTH 3MiHYy
BiTHOCHOTO HATSATY I10 30HAM 3ampaBku Ha 10-12%.
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