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MPOTPAMHE 3ABE3NEYEHHS AJITOPUTMY JAXOTOMII ITPH KOMITIOTEPHOMY BU3HAYEHHI
HATATI'Y KOMIVIEKCHUX HUTOK

Bu3HaueHHs1 8n/augy ymos 83aemo0ii KOMNJAEKCHUX HUMOK 3 po60ovuMU Op2aHAMU MKAYbKUX eepcmamis ma
MPUKOMAMCHUX MAWUH HA 3MIHY HamMs2y MAe€ 8esuKe 3HaYeHHs npu yOOCKOHA/EeHHI mexHO/102iYHUX npoyecie 3 nosuyii
onmumizayii mexHo102i4HUX 3YCuU/lb 8 30HI (hOPMY8AHHS MKAHUHU Mma mpukomadxcy. Komn’tomepHe susHaueHHs1 Hamsi2y
KOMN/AEKCHUX HUMOK NiCAsl HANPSAMHUX 8€/UKOI KpUBU3HU 6A3YeEMbCsl HA YUCEAbHOMY pPO038°S13aHHI MpaHcyeHOeHMHUX
PiBHSIHb 3 BUKOPUCMAHHAM A/120pUMMY OUXOMOMIl.

Kawuosi ciosea: npozpamHe 3a6e3neuerHs, anzopumm duxomomii, Hamsie, KOMNAEKCHI HUMKU.

SHCHERBAN VOLODYMYR YU., KOLISKO OKSANA Z., KOLISKO MARJANA I., KALASHNIK VALERIJ YU.
Kyiv National University of Technologies and Design

SHCHERBAN YURYJ YU.
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SOFTWARE OF THE ALCHORITHM OF THE DICHOTOMY AT COMPUTER DETERMINATION OF TENSION
OF COMPLEX THREADS

Improving the existing technological processes of processing complex threads on knitting machines and looms requires
determining the change in relative tension in the areas of refueling. The change of tension occurs due to the interaction of complex threads
with guides of large curvature, taking into account and without taking into account the radial coverage of the complex thread by the surface
of the guide. The task of determining the tension should be based on the use of dichotomy algorithm software in computer determination of
the tension of complex threads. Determining the change in relative tension in the areas of filling of complex threads on knitting machines and
looms, taking into account and without taking into account the radial coverage of the complex thread by the guide surface, will improve the
technology of production of knitwear and fabrics. Improvement of technological processes of the knitting and textile industry should be
based on complex researches of process of interaction of complex threads with directing surfaces of big curvature. Obtaining theoretical
dependences will allow to obtain equations for determining the tension of the thread in the area of fabric formation and knitwear, reduce the
percentage of thread breaks, improve the quality of finished products. Many studies do not take into account the nonlinear relationship
between force and coefficient of friction in obtaining the final equations. All this leads to significant differences between theoretical and
experimental dependences, which does not allow the use of the former in specific calculations. Downtime of technological equipment
associated with the elimination of cliffs is 75-80% of the total downtime. It is possible to significantly reduce the number of breaks by using
quality raw materials and optimizing the conditions of thread processing on knitted and textile machines, where their interaction with the
guides and working bodies of great curvature takes place. The tension dependences of complex threads have the form of a system of
transcendental equations, for the solution of which it is necessary to use numerical methods. The dichotomy method is the most effective.

Keywords: software, dichotomy algorithm, tension, complex threads.

IHocTanoBka mpodJjemu

Y IOCKOHAJICHHS ICHYIOUHX TEXHOJIOTIYHUX IPOLECIB MEepepoOKH KOMIUIEKCHUX HUTOK Ha TPHUKOTAXKHUX
MaIlFHaX Ta TKAallbKUX BepcTaTax NoTpeOye BH3HAUCHHS 3MIHH BiTHOCHOTO HATATY Y 30HAaX 3alpaBKH. 3MiHA HATATY
BiJIOYBa€THCS 32 paXyHOK B3a€MOJIi KOMIUIGKCHUX HHTOK 3 HAIIPSIMHAMU BEJIMKOT KPUBU3HH 3 ypaxyBaHHsIM Ta 0e3
ypaxyBaHHS pajialbHOTO OXOIUICHHS KOMITJIEKCHOI HUTKH TOBEPXHEIO HAmNpsMHOI. BHKOHaHHS CKIaJHOI 3amadi
BH3HAYCHHS HATATY MMOBHHHO 0a3yBaTHCS HAa BUKOPUCTAHHI MIPOTPAMHOTO 3a0e3MeYeHHs alTOPUTMY TUXOTOMII Ipr
KOMIT IOTEPHOMY pO3B’SI3aHHI CHCTEMHU TPAHCIEHACHTHUX pIiBHSAHb. BU3HAYeHHS 3MIiHM BiIHOCHOTO HATATY IIO
30HAM 3alpaBKH KOMIUIEKCHUX HHUTOK Ha TPHUKOTA)XKHUX MAaIIMHAX Ta TKAbKUX BEpCTAaTaX, 3 ypaXyBaHHAM Ta 0e3
ypaxyBaHHS pamiaJbHOTO OXOIUICHHS KOMIUICKCHOI HHTKM TOBEPXHEI0 HANpsMHOI, IO3BOJNUTH MOKPAIIUTH
TEXHOJIOTII0 BUTOTOBJICHHS TPHUKOTAXXKy Ta TKAHWH.
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AHai3 1xepen

YI0CKOHAJIEHHSI TEXHOJIOTIYHMX TPOLECIB TPUKOTAXKHOI Ta TEKCTHIBHOI IPOMHCIOBOCTI HOBHHHO
0a3yBaTHCS Ha KOMIUICKCHUX JOCIIDKCHHSX MPOLECy B3a€MOJIl KOMIUIEKCHHX HUTOK 3 HANPSIMHHUMH ITIOBEPXHIMU
Benukoi kpuBm3Hu [1, 3-4, 8]. OTpuMaHHS TEOPETUYHHX 3aJIEKHOCTEH [O3BOJNIUTH OTPUMATH DPIBHSHHS IS
BU3HAYCHHS HATATY HUTKHU [2] B 30HI (OpMyBaHHS TKAaHHHH Ta TPHUKOTAXY, 3MECHIIHUTH BiICOTOK OOPHBIB HUTOK,
TIOJIIIIIUTH AKICTH TOTOBOI mponykmii [3, 8]. B 6aratbox mocimimkeHHIX HE BPaXOBYEThCS HENiHIMHA 3aI€KHICTh
CHIIN Ta KOeQillieHTy TepTs IpH OTPUMAHHI OCTaTOYHMX piBHAHB [3-9]. Bce me mpu3BOOWTE 1O 3HAYHUX
PO30DKHOCTEH MiXK TEOPETHYHUMHU Ta SKCIIEPHUMEHTANEHUMH 3aJISKHOCTSAMHU, L0 HE JO3BOJISIE BHKOPHCTOBYBATH
Heplli Npu KOHKPETHUX PO3paxyHKax.

Husbka sIKICTH CHPOBHHHM, HEIOCKOHaja (opMa 3ampaBKd KOMIUIEKCHHMX HUTOK HAa TEXHOJOTIYHOMY
yCTaTKyBaHHI, IIpU 3POCTaHHI HATAry MO TIMOWHI 3ampaBKy, NMPHU3BOAUTH a0 oOpuBiB. [IpocToi TexHONIOrIYHOTO
yCTaTKyBaHHs, OB sI3aHi 3 JIIKBiaIi€r0 0OpUBIB, CKIanaTh 75—80% Bix 3araqpHOTO yacy mpocTois [1-3].

3HAYHO CKOPOTHTH KUIBKICTh OOPHBIB MOKHA IIUISIXOM BHKOPHCTAHHS SIKICHOT CHPOBHUHHU Ta ONTHUMI3alli€lo
YMOB MepepoOKHM HUTOK Ha TPHKOTAXKHUX MAIIMHAX Ta TKAUBKUX BepcTaTax, e Mae Micle iXx B3aeMomisi 3
HANPaBJIIIOYMMH Ta POOOYMMH OpraHaMH BEJIHMKOI KPUBHMHH. 3aleKHOCTI HATATY KOMIUICKCHUX HHUTOK MAlOTh
BUTJIST CHCTEMH TPAHCLICHICHTHHUX PIBHIHB, JJIS PO3B’A3aHHS SKUX HEOOXiTHO BUKOPHCTOBYBATH YHCEIbHI METOMIH.
Haii6inpin ehexTuBHAM € MeTo auxoTomii [3-4, 8].

MeTo10 po60TH € KOMIT FOTEPHA peaizallis allTOPUTMY AUXOTOMII TP BU3HAYCHHI HATATY KOMIUIEKCHUX HUTOK
pu (OopMyBaHHI TPUKOTAXy Ta TKAHUHU.
Bukisiag ocHOBHOTO MaTepiany

Ha puc. 1 a, 6 npexacraBineHi peMi3Hi paMKu TKalbKuXx BepcraTiB. Ha puc. 1 B, I mpecTaBiieHi TPUKOTaXKHA
rijika Ta IUlaTHHA B’A3ajbHUX MamuH. CTplikaMu MoKa3aHi 30HM Je Ma€ Miclie pajiajbHe OXOIUICHHS! KOMIUIEKCHOT
HHUTKH ITOBEPXHEIO HAIIPSIMHOI BEJIMKOT KPUBH3HU.

Puc. 1. 3araabHuii BULJIsS] po60OYMX OPraHiB TKAUbKUX BEPCTATIB Ta TPMKOTAKHUX MALMH: a) peMi3Ha paMKa TKallbKOIo BepcraTa
CTB; 6) pemi3na pamka Tkanbkoro Bepcrata ATB; B) TpukoTakHa rijika; r) IIaTHHA TPHKOTAKHOI MAIIHHA

Ha puc. 2 a moka3zaHna po3paxyHKOBa cxema Jjisi BUlIaJKy HasiBHOCTI palialbHOrO OXOIJICHHSI, a Ha puc. 2 6
pO3paxyHKOBa cxema 0e3 paiaabHOTO OXOIUICHHS.
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Puc. 2. Po3paxyHKoBi cxeMH: a) po3paxyHKOBa cXeMa B3a€MO/Iii HUTKH 3 YPaXyBaHHSIM pPaliajibHOro oXoIuleHHsI; 1 — ¢pparmenT
HANPSIMHOI MMOBEPXHi; 2 — HUTKA; Rl — pajiyc BHYTPIillIHBOI'0 K0JIa TOPa; R2 - pagiyc TBipHOI KoJ1a Topa; 0) 6e3 paxiajJbHOro

OXOIUICHHHA

3aieKHICTh HATATY HUTKH JI0 Ta ICIsI HAMPSIMHOI 6e3 paIialbHOTO OXOIUICHHS Ma€ BUTISIL [3-4, 8]
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Je Po — HaTAr HATKY 110 HAIPSIMHOT; P — HaTST HUTKY MICIs HANPSIMHOT; | — KoedilieHT TepTs; R — pajiyc KpUBH3HU
HAIPSMHOI; I — pO3paxyHKOBHUH pajiiyc MOMEPEYHOTo MepeTuHy; Bo — KoedilieHT )KOPCTKOCTI HUTKK Ha BUTIH; Op, O
— BiIHOCHA JiepopMallisi HONePEUHOro MEPEeTUHY B TOYKAX BXOAY 1 CXOAY HUTKH.

3aneXHICTh HATATY HATKH JI0 Ta MicI HAPSMHOI 3 ypaXyBaHHAM PaIialIbHOTO OXOIUICHHS Ma€ BUIILL [4,

8]
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e 01— pamiambHUNA KyT OXOIUICHHS.

3anexxnocti (1) Ta (2) mpencTaBIAIOTH COOOI0 CHCTEMY TPAaHCHEHACHTHHX pPIiBHSHB, AKi HEOOXiTHO
PO3B’A3yBaTH 3 BUKOPHCTAHHAM aITOPUTMY AUXOTOMIi.

Ha puc. 3 a, 6 mpexacrasieni mpouenypu procedure TForm2.N26Click(Sender: TObject), procedure
TForm2.N27Click(Sender: TObject) ronosHoi ¢popmu TForm2 = class(TForm) moaymns unit Unit2. IIpouenypa
procedure TForm2.N27Click(Sender: TObject) koMn’t0TepHOT MPOrpaMu TO3BOJISIE BU3HAYATH HATSAT HUTKH MICIIS
HaMpsAMHOI 0e3 pamianbHoro oxorwieHHs. [Iporenypa procedure TForm2.N26Click(Sender: TObject) komm roTepHOT
NpOrpamMH JO3BOJISIE BU3HAYATH HATAT HUTKH ITICHS HANpPSIMHOI 3 ypaxyBaHHSAM pa/ialbHOTO OXOIUICHHS HHUTKHU
MIOBEPXHEI0 HAIPSMHOI.

Peamizamis mpouenypu procedure. TForm2.N42Click mo3Bomnsie 3milicHioBaTH o0OpaHHA Martepiaimy
mutiHgpuaHoi HampsmHOI. [Ipomemypa procedure N43Click(Sender: TObject) 3mificHroe oOpaHHS 3 0asu
(GPUKLIHUX BIACTUBOCTEH JAHMX JUIA CTajJeBOi LMIHAPHYHOI HANpsMHOI. I1OCTiTOBHICTE PO3paxyHKY HATATY
KOMIUICKCHOT HHUTKHM MiCIs HAmpsMHOI BEIMKOI KPMBW3HHM HacTymHa. Ha mepimiomy erami oOMparoTh Marepian
KOMIUIEKCHOT HUTKU. Ha TonoBHIA (opMi KOMIT'IOTEpPHOI NPOTrpaMH PO3TAIOBAHMHA KOMIIOHEHT Ui OOpaHHS
koMmiuiekcHOi HUTKH N2: TMenultem (puc. 2 a, 0). Ilpouenypa procedure. TForm2.N2Click 3abe3neuye oOpanHs
Buy cupoBuHH: npoueaypa procedure. TForm2.N38Click st momiamigHo1 kommiekcHoi HUTKU. Ha npyromy erari,
npu BukoHauui nporenypu procedure N7Click(Sender: TObject) o6upaerbest BuA B3a€EMOIil HUTKH 3

LWIHIPUYHOI HANMpSIMHOI0 — 3 YpaxyBaHHSM paJiajJlbHOrO OXOIUIEHHS 4YM 0e3 ypaxyBaHHS paliajlbHOTO
OXOILJICHHS.
7
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Puc. 3. I'osioBHa popma TForm2 = class(TForm) moayas unit Unit2: a) npoueaypa procedure TForm2.N26Click(Sender: TObject); 6)
npouexypa procedure TForm2.N27Click(Sender: TObject)

06 1 Modied Code Diagam,

Bynu npoBenieHi po3paxyHKH aiIs mosiaMigHoi komiuiekcHoi HuTku 45 Tekc. [ns BxigHoro Hatsary 10 cH,
PO3paxyHKOBOTO KyTa OXoruieHHs 1.57 pan, pagiansHOro Kyra oxormieHHs 1.57 pax Ta paaiycy HampsmHoi 0.7 MM
OyB BHM3HaueHMH BuXigHWH Harar. Ha puc. 4 a, 6 mnpezacraBiieHi AnarpaMu 3MiHM HaTsAry. AHaji3 IOKa3aB, 110
HasIBHICTD DPaJiaJIbHOTO OXOIUICHHS 30UIblye BuXifHWHA Hartar Ha 4.9%. BpaxoByroum, 1o B JiHII 3amnpaBKu
TEXHOJIOTIYHOTO YCTAaTKyBaHHS KUIBKICTB BY3IiB Moxke jnocsirati 10—15, 3pocraHHs Hatsary B poOodii 30HI MOXe
30impaTHCS Ha 50%.
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3MiHa HaTAry ne soHam 3MiHa HaTAry ne soHam

0 1

a) 0)
Puc. 4. [liarpamu 3MiHn HATATY: a) 6e3 pafiaJbHOIO OXOIUIeHHs; 0) 3 paliaJbHUM OXOILIEHHSAM

BucnoBku
Po3pobnieHa koMmm’roTepHa mporpamMa JUisi YHCEIBHOTO pO3B’S3aHHSA TPAHCICHACHTHUX pPIBHIHb 3
BUKOPUCTAHHSIM QJITOPUTMY TUXOTOMIl MPU BU3HAUCHHI HATATY KOMIUICKCHHX HHTOK MICIS HANPSAMHOI BEIHMKOI
KpUBHM3HU. BU3HaueHHs 3MiHM BiHOCHOTO HATATY IO 30HAM 3allpPaBKH KOMIUICKCHHX HUTOK Ha TPHUKOTAKHHX
MaIlliHaX Ta TKAIbKUX BEpCTaTax, 3 ypaxyBaHHIM Ta 0e3 ypaxyBaHHS paliajbHOTO OXOIUICHHS KOMIUIEKCHOT HUTKA
MTOBEPXHEIO HAMIPSIMHOT, JO3BOJIUTH MIOKPAIIUTH TEXHOJIOTII0 BUTOTOBJICHHS TPUKOTAXy Ta TKAHIH.
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