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KOMIT'IOTEPHA PEAJIIBAIIS AJITOPUTMY JEUKCTPU
JJ151 BUBHAYEHHSA ®OPMU 3AITPABKA HUTKH
HA OCHOBI IIOIYKY OIITUMAJIBHOI'O IIVIAXY I'PA®A

Ha ocHosi sukopucmaHHs /102i4HO-n0cAi008HOI meopemu4HO MHOMCUHHOI mamemamuyHoi modeai cucmemu
nooaui HUMKU HA MEXHON021Y1HOMY 061a0HAHHI, 3 BUKOPUCMAHHAM an2opummy Jellkcmpu noulyky onmuManbHo20 WAAXY
epagpa, ompumare mamemamuyHe ma aa20pummiyHe 3a6e3neveHHs 015 8USHAYEHHS PopMU 3anpasKu.

Kaiouosi caosa: anzopumm Jelikempu, epad, onmumansHull wasx, Komn'romepHa npozpama, cucmema nodaya
HUMKU.

Volodymyr SHCHERBAN, Valentin ISHCHENKO, Oksana KOLISKO, Marjana GOLDBERG
Kyiv National University of Technologies and Design, Kyiv, Ukraine

Yuryj SHCHERBAN

Kyiv Professional College of Applied Sciences

COMPUTER IMPLEMENTATION OF DAKYSTRE'S ALGORITHM FOR DETERMINING THE FORM OF
THREAD REFILLING ON THE BASIS OF SEARCHING FOR THE OPTIMAL PATH OF THE GRAPH

Minimization of thread tension during processing on technological machines allows to reduce the probability of breakage in the
working area. This is achieved by optimizing the geometric parameters of the thread feed system on process equipment, namely obtaining
such a broken thread shape, in which the total angle of coverage of structural structural elements of process equipment in the form of
cylindrical guides and torus, elements of tensioning devices will have a minimum value. This will reduce the amount of friction between the
thread and the guide surfaces and get the minimum tension in the working area. Given the large number of structural elements of the thread
feed system on technological machines, their location in the plane and space, there is a need to use modern information technology.
Implementing this requires the use of algorithms and computer programs to find the optimal path of the graph using the Dijkstra algorithm.
Determining the tension and changes in relative tension in the refueling zones of technological machines, taking into account the specifics of
the design of the thread feed system, will reduce thread breakage, optimize t Improving the process of thread processing on technological
machines of light industry is to minimize tension and should be based on theoretical and experimental studies of the interaction of threads
with structural elements of the feed system, including tensioning devices, breakage control and guides of large and small curvature.
Imperfect shape of the thread filling line on technological machines of light industry, low quality of complex threads and yarn with
increasing tension along the depth of filling leads to their breakage.hread tension in the working area of the source product.

Keywords: Dijkstra algorithm, graph, optimal path, computer program, thread feed system.

IocTaHoBKa MPo0/IeMH Y 3arajibHOMY BHIIATI
Ta 1i 3B’5130K i3 Ba)K/IMBUMM HAYKOBHMH M NPAKTHYHUMHM 3aBJaHHIMH

Minimi3zalist HATATY HUTKU TPU TepepoO1li Ha TEXHOJIOTIYHNX MAIIHHAX J03BOJISE 3MEHIIUTH HMOBIPHICTB
00puBy B po0Oouiii 30HI. Lle nocsraeTscs MIISIXOM ONTHMI3alii TEOMETPUYHNX HapaMeTpiB CUCTEMH MOAadl HUTKH
Ha TEXHOJIOTIYHOMY OOJNagHaHHI, a caMe OTpMMaHHA Takoi jJamaHoi (OpMH HHWTKH, TpH SKIH CyMapHUI KyT
OXOIUICHHSI KOHCTPYKTHBHHX CTPYKTYPHHX EJIEMEHTIB TEXHOJOTIYHOTO OOJIQJIHAHHS Y BUINIAI HAIPaBISIOUMX
IWIHAPUYHOI Gopmu Ta y (opMi Topa, €IEMEHTIB ITPUCTPOIB VISl HATATY, IPUCTPOIB sl KOHTPOJIO 00pHUBY Oyne
MaTd MiHIMallbHe 3HaueHHs. lle J03BOJMTH 3MEHIIMTH BEIMYMHY CHJIM TEPTS MDK HHUTKOIO Ta HarpSIMHHMH
MOBEPXHAMH 1 OTpUMATH B PoOOUid 30HI MiHIMIBHUI HaTAr. BpaxoBylounm BeNMKy KiJTBbKICTh CTPYKTYpHHX
€JIIEMEHTIB CHCTEMH I10/1a4i HUTKU Ha TEXHOJIOTIYHUX MAIINHAX, iX pO3TallyBaHHS y IUIOMIKMHI Ta IPOCTOPi BUHUKAE
HEOOXiTHICTh BUKOPUCTAHHSA Cy4acHHX iH(opMamiiHMX TexHosorii. Peamizamis nporo norpeGye BHKOPHUCTaHHS
ITOPUTMIB Ta KOMIT'IOTEPHUX MPOTPaM AJisl MOLIYKY ONTHMAIbHOTO HUISIXY rpada 3 BUKOPUCTAHHSM aTOPUTMY
Jetikctpu. BusHaueHHS HANPYKEHOCTI Ta 3MiHU BiTHOCHOTO HATATY IO 30HAM 3alpaBKH TEXHOJOTIYHUX MaITUH, 3
ypaxyBaHHAM CHEeUU]IKH KOHCTPYKWIi CHUCTEMHM Iojadi HHUTKH, JO3BOJINTH 3MEHIIUTH OOPUBHICTH HMTOK,
ONTHMIi3alil HATATY HUTOK B po00Uiii 30HI (hOPMYBaHHS BHXiJHOTO HPOJIYKTY.
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AHaJi3 1ocaigxKeHb Ta Nyoaikamii

VY nockoHaneHHs Ipolecy NepepoOKN HUTOK Ha TEXHOJIOTTYHUX MaIIHAX JIETKOT TPOMMCIIOBOCTI MOJIATae B
MiHiMIi3amil HaTAry i MOBHMHHO 0a3yBaTHCA Ha TCOPETHYHMX Ta EKCIEPHUMEHTAIBHUX IOCIIKEHHAX MPOIECy
B3a€MOJIii HUTOK 3 CTPYKTYPHHMH elleMeHTaMu cucTeMu monadi [1-3, 7-9], 30kpeMa OpHCTPOsIMHU ISl HATSITY, ISt
KOHTPOJIFO OOpHBY Ta COpsIMOBYBauaMM BeNHKOI Ta Manoi KpuBu3HH [2-5]. Hemockonana ¢opma miHil 3ampaBKu
HUTKY Ha TEXHOJIOTIYHMX MAIIMHAX JIETKOi IPOMHCIIOBOCTI, HM3bKa SKICTb KOMIUIEKCHHX HHUTOK Ta MpPSDKI HPH
3pPOCTaHHI HATATY IO TIMOWHI 3aIPaBKH MPU3BOAUTE 110 iX 06puBiB[4-8].

OTpuMaHHs JaMaHOl (OPMHU HUTKH, NP SKIH CyMapHU# KyT OXOIJIEHHSI KOHCTPYKTHBHHUX CTPYKTYPHHUX
CJIEMEHTIB TEXHOJIOTTYHOrO OOJaHAHHS Y BHUIJLSIII HANPABIAYUX IHTIHAPpUYHOI Gopmu Ta y dopmi Topa [1-2],
€JIEMEHTIB IPUCTPOIB UL HATATY[ D], IPUCTPOIB I KOHTPOIIFO 0OpHUBY OyZe MaTh MiHIMalbHE 3HAYSHHS J03BOJISE
3MEHILIUTH HAMPYKCHICTh Ta BIAHOCHUI HATST MO 30HAM 3aMPAaBKH TEXHONOTTYHUX MaluH [7-9].

@opmyTI0BaHHA Wijeii cTaTTi
Mertoro poboTn €: KOMIT'IOTepHa peaji3allis anroputMmy JledKkcTpu i BU3HaYeHHA (HOPMHU 3arpaBKH
HHUTKY Ha OCHOBI IOLIYKY ONTHMaJIBHOTO LIIAXY rpada.

BukJjiag ocHOBHOro MaTtepiaiy
Ha puc. la, 16, 1B mpencraBneHnii 3araJbHAUN BUTIII BiIMOBITHO KPYTIIOB S3abHOI, IJIOCKOB’ A3aJIbHOT
MaIlIHYU Ta TKaIlbKOT'o BepcTara.

Puc.l. 3aragbHuii BUIISIA: 2) KPYIVIOB 132/ IbHOI MAIIHHY; 0) IUVIOCKOB S132/IbHOI MAIINHH; B) TKAIIbKOT'0 BEPCTATA; CXeMa 3alMPaBKH:
I') KPYIJIOB’32/1bHOI MAIIMHM; /1) IVIOCKOB A32/1bHOI MAIIMHY; %K) TKAlbKOI0 BepcTaTa

Ha puc. 1r, 1x, 1 npencraBiieHi po3paxyHKOBI CXeMH BiIIOBITHO KPYTJIOB’sA3a]bHOI, IIOCKOB’ A3aJIbHOT
MaIIHHU Ta TKal[bKOTO BepcTara.

TeopeTnyHO MHOXKMHHA MaTeMaTHYHa MOJIe]Ib BU3HAYCHHS ()OPMHU 3alpaBKU HUTKU Ha OCHOBI QJITOPUTMY
JlefikcTpH  TOIIYKY ONTHMANBHOTO LUIAXY Tpada Mae JOriYHO-TMOCHiTOBHUIA BUIIsn. Po3B'30k 3amadi momyky
ONTHMAJIBHOI TPAEKTOPIl MOXKHA OTPUMATH, CKOPHCTABIIMCh MOJCIUIIO Y BHIUISII HEOPIEHTOBAHOrO rpada
Gy (Vs Ey ) » txuii npencraise co601o CykynHicTb ABOX MHOKHH

ths (ths’ Etfs) = <ths’ Etfs>’ (1)
ne ths - HEIlyCTa MHO>KMHA BEPIIHUH KOHTAKTY; Eth - MHOXHUHa pebep, sSKa CKIAAaeThes 3 HEYMOPSAAKOBAHUX Map

BEpPLIMH KOHTAKTY MHOXXHHHU ths .
Ha puc.2a npezcrasiieHa 3arajibHa po3paxyHKOBa CXeMa 3alpaBKH HUTKH.

st HeopienroBanoro rpada (1) ths (ths ) Etfs) MOBUHHI BUKOHYBAaTHCS HACTYITHI BiJTHOILICHHS

ths e Q’ Erfs Cths thfs’ Elfs - Erfs_l'

Marpuis CyMi>KHOCTI HeopieHToBaHOro rpada (1) ciMerpuuHa BiHOCHO TroJIOBHOI jgiaronanmi. Enementn

muoxuan P tfs IPEACTABISIIOTE  IHUMICHLIT  rpada ths (ths’ Etfs)’ AKi  BKa3yloTb AKy Mapy V(i)ni’
[(i)—(i+D)]

V(i )y, CIEMEHTIB MHOKHHHU BepIHI/IHthS 3’€JHy€ TOW 4M IHIUUH EJIEMEHT e[(i)_(i +1)] MHOKHHH pebep Etfs

rpada (1)
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Puc.2. Cucrema nogadi HUTKH: a) pO3paxXyHKOBa cXeMa; 0) pe3yJIbTaTH PO3PaxXyHKY

Hemnycra MHOkMHa BepmmH V., rpada (1) BU3Ha9aeThCs 3 HACTYIHOI CHCTEMH

tfs

Vis = ka’ {Vls} EVl,{V21,V22,...V2n2}EVZ,
k=L ©))

e {V(n—l)l’V(n—l)Z""V(n—l)nnfl}evn—l'{Vnt}evn’
e Vk - MIMHOXMHA BepUIMH KOHTAKTy HHTKM 3 nepemkogamu K pisms; M- kigbkicTs
nepemko; Vg, Vo0, "'V(n—l)n . sV - BIANOBIZHO TOUKH BEPIIMH KOHTAaKTy 3 mepemkoiamu 1,2, ...n—1,n
-

piBHS; 1s, n,,...N 4, Nt - BixmoBinHo KimbkicTh ToUOK BepuIMH KOHTAKTY 3 1,2 ... N —1, N mepemKoaamu.

MHosxuHa pedep Etfs BHU3HAYAETHCS 3 HACTYIIHOI CUCTEMU

n-1
_ [1)-(2)] AlD-(2)] [(1)-(2)]
By = U E[(kl)—(kl+1)]' {6(15—21) 1€15-22) ""e(ls—an)} < E[(l)—(2)]'

k1=1
{e[(Z)f(s)] Ql-)1  l2)~(3)] } cE 4)
(21-31) *©(21-32) 1*** ¥ (2n,-3ny) [(2)-(3)]"
[(n-D)-(n)] Al(n-D)—~(m)] (n-D)—(n)]
TP [(n—l)l—nt]’e[(n—m—m]’'"e[(n—l)nn,l—nt]}e Ein--on-
ne k1- KijbKicTh 30H po3TamlyBaHHsA pedep HeopieHTOBaHOro rpada; eESHZ)], egg‘j)_(”)]- BIMOBiTHI pebpa

HEOpiEHTOBaHOTO Tpada ths (ths, Erfs)

I'eomerpuuna inenTudikamis mixx Bepmuaamu (3) Ta BixnoBimaum pebpom (4) s 30HH MiX MEPHIOO Ta
JIPYTOI0 IepenikogamMu. BepxHil iHAEKC BKa3ye MK SKMMHU MEPEIIKOJaMH po3TalioBani pedpa. HikHii iHmeKc
BKa3ye JUIsl SIKUX BEPILIUH Ha NONEPeHii Ta MOTOUHIH Nepenkoax BiJHOCUTLCS peopo.

[(D-)] _ [(D-21 _ [(D-2] _
e(15—21) - (Vls’V21)’e(1s—22) - (Vls’v22)""e(ls—2n2) - (Vls’VZn2 '
T'eomerpuuna ineHTH(iKANis MK BEpPIIMHAMHM Ta BiAMOBIAHUM pebpoM A 30HM MK JPYro Ta TPETHOIO
MEePELIKOAaMH.
[(2)-(3)] _ [(2)-3) _ [(2)-(3)] _
€a1ay = (V21’V31)ae(21732) = (V211V32)----e(2173n3) = (V21'V3n3 1

[(2)-(3)] _ [(2-(3)1 _ [(2)-(3)] _
€231y = (V22’V31)ve(22732) = (V22’V32)""e(2273n3) = (V227V3n3)’

[(2)-(3)] _ (-3 _ [(2)-(3)] _
e(2n2—31) - (V V31)’ e(2n2—32) - (VZn2 ’VSZ)’ "'e(2n2—3n3) - (V2n2 ! VSn3 '

I'eomerpruHa ineHTH(IKamiS MK BEPIIMHAMH Ta BiAMOBIAHUM peOpOM IJIS 30HH MiXK HEePeIOCTaHHBOIO Ta
OCTaHHBOIO MEPEIIKOIAMH.

2n,?

[(n-1)-M] _ [(n-D)-M] _
e[(n—l)l—nt] - (V(n—l)liVnt)'e[(n—l)Z—nt] -

_ [(n-D-Mm] _
- (V(n—l)z ’ Vnt)1 "'e[(n—l)nn_l—nt] - (V(n—l)nn_1 ' Vnt)'

BicHuk XMeabHUYbK020 HayioHA/1bHO20 yHigepcumemy, Ne3, 2022 (309) 219



Technical sciences ISSN 2307-5732

MHOXHHA BEPIIMH, CYMIKHUX 3 BEPIIMHOW BX0AY V), Oy/Ie MHOKHHOK CyMiKHOCTI BEPIIHHH BXOILY
Ny N,
I(vy)= Ue(%z) €V, (Ue((};z),vls) e E,
j=1 =1
MHOKHHA BEPIIHH, CYMDKHHX 3 BepIIHHOIO Buxoy V. 6ye MHOXKHMHOIO CyMiKHOCT] BEPLIHHH BHXOLY
N1 Ny
(v = {U el ey (| el ™, v, ) e Eﬁs} '
1 !

Jns HeopienToBaHoro rpada ths (ths’ Eﬁs) HalikopoTmm mussxoM 3 Bepumnn Voo 1o Bepumnn V

Oyne Ha3uBaTUCS IIISIX, KU Mae MiHIMaJIbHE 3HAYCHHS CyMU BaroBuX (QYHKIi pedep.
Ha puc.26 npencrasieHi pe3ynbTaTu KOMIT I0TEPHOTO BU3HAYCHHSI ONITUMAJIBHOT JITHIT 3aITpaBKy HUTKH.

BuCHOBKHM 3 JaHOI0 AOCTIIZKEHHS | IePCNEeKTHBH NOJAJBLIINX PO3BIIOK Y JaHOMY HanpsiMi
OTpuMaHe MaTeMaTH4He 3a0e3NeueHHs Il KOMITFOTEepHOI peanizauis anroputMmy Jleiikctpu s
BU3Ha4YCHHS (pOpMH 3alIpaBKU HUTKH HAa OCHOBI IMOUIYKY ONTHMAJIBHOTO NUIIXY Tpada.
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