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KOMIT'FOTEPHUI MOJY.JIb IIPOT'PAMM KDAM JIJIS1 BASHAYEHHSI )
KIHEMATHYHUX TA JUHAMIYHUX ITAPAMETPIB ITATYHHO-IIOB3YHKOBOI
I'PyIin

Komn’tomepHuili modysab npozpamu KDAM 0451 6usHayeHHs KiHemamuyHuX ma OUHAMIYHUX napamempis
WamyHHO-N083yHK0B0I 2pynu MexaMizmie MawuH /ezkoi npomucnoeocmi 00380/5€ 8uU3HaYamMu KOOpOuHamu, npoekyii
weudkocmell ma npuCKopeHb YeHmpy Mac wamyHd, N083yHd ma mo4ku NpuedHaHHs AaHOK 2pyn Acypa Ha wamyHi. [Ipu
JuHaMiYHOMYy aHAi3i pobomu wWamyHHO-NO0B3YHKOBOI 2pynu 8U3HA4armsvCesl npoekyii nosHoi peakyii 8 wapHipax Mmixc
KpusowunomM ma wamyHoM, M WAmMyHOM ma NOB3YHOM, MI}C NOB3YHOM MdA HEpyXOMOow HANpsAmHow.  Ompumaui
pe3y/ibmamu  8UKOPUCMOBYHMbCS 8 hpozpami 0451 OYIHKU HAnpyyceHocmi mexHo/02iYHuUX npoyecie sezkoi ma
meKcmu/bHOI npomuca080cmi npu 8u3HaveHHi 3MiHU 8iI0HOCHO20 HAMs2y HUMKU NO 30HAM 3aNPasKu HA MEXHO/1021YHOMY
06/1a0HAHHI,

Kawuosi cnoea: komn'tomepHutli modyab, KiHemamuuHi napamempu, OUHAMIYHI napamempu, WAMyHHO-
Nno83yHK08a 2pyna.
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COMPUTER MODULE OF THE KDAM PROGRAM FOR DETERMINATION OF KINEMATIC AND DYNAMIC
PARAMETERS OF THE CONNECTING ROD GROUP

The KDAM program is a structural element of a computer software complex for assessing the intensity of technological processes
in the light and textile industry when determining the change in the relative tension of the thread in the filling zones of the technological
equipment. Kinematic and dynamic analysis of flat mechanisms plays a significant role in the design of new mechanisms and modernization
of existing ones. The results of these studies can be used to calculate the strength of individual links, their inertial characteristics,
optimization of structural parameters of mechanisms, and minimization of consumed energy. The computer module of the KDAM program
for determining the kinematic and dynamic parameters of the connecting rod-slider group of mechanisms of light industry machines allows
you to determine the coordinates, velocity projections and accelerations of the center of mass of the connecting rod, the slider and the point
of attachment of the links of the Asura groups on the connecting rod. During the dynamic analysis of the operation of the connecting rod-
slider group, the projections of the full reaction in the joints between the crank and the connecting rod, between the connecting rod and the
slider, and between the slider and the fixed guide are determined.

Asura connecting rod-slider groups are widely used in light and textile industry machines. The output link of the connecting rod-
slider group performs the function of the working body of the technological machine. The working body of the technological machine
interacts with the threads. The trajectory of the movement of the working body affects the value of the angle of coverage of the guide surface
by the thread. A change in the value of the coverage angle leads to a change in the tension of the threads. When the coverage angle increases
to critical values, the thread may break and the technological equipment may stop. The tension of the thread increases when passing through
the refueling zones of the thread feeding system on technological machines. The increase in tension is due to the crumpling of the thread in
the area of contact with the guides. The maximum value of tension will be in front of the working area. A sharp increase in tension leads to a
violation of the normal course of the technological process of thread processing.

The development of new schemes of the thread feeding system requires an operational assessment of the value of the tension in front
of the working zone. The objective function in the tasks of optimization of technological processes is the minimum necessary tension. The
development of special computer programs for determining the tension in the working area makes it possible to determine the necessary
technological parameters. The variable parameter in the objective function is the sum of the angles of coverage of the working bodies by the
thread. The use of a computer program allows you to determine the tension and change in relative tension in the filling zones of technological
machines, which allows you to optimize the shape of the thread supply line even at the stage of designing the technological process.

Keywords: computer module, kinematic parameters, dynamic parameters, connecting rod-slider group.
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IMocranoBka npodJeMu

IMporpama KDAM mpeacraBisie o000 CTPYKTYPHHUIT €IEMEHT KOMIT IOTEPHOI0 IIPOrPaMHOTI0 KOMILIEKCY
JUISL OLIIHKYM HaNpPy>KEHOCTI TEXHOJIOTTYHHUX TPOLECIB JIETKOI Ta TEKCTHIBHOI IIPOMHCIIOBOCTI NIPH BU3HAUCHHI 3MiHH
BIZITHOCHOTO HATATy HUTKH 110 30HaM 3alpaBKH Ha TEXHOJOTIYHOMY oOyiajHaHHI. KiHeMaTnuHwii Ta AMHAMIYHUI
aHaJIi3 TJIOCKUX MEXaHi3MiB BUTPa€ 3HAUHY POJIb NIPU NPOEKTYBaHHI HOBUX MEXaHI3MiB Ta MOJEPHI3allil iICHYIOUYHX.
PesynbraTy, sIKi OTPUMYIOTBCSI NTPU TPOBEACHHI JAaHUX JIOCITIIKEHb, MOKHA BHKOPHCTOBYBATH IIPHU PO3PaXyHKY
MIIIHOCTI OKpEMHUX JIAHOK, IX IHEpIIHHUX XapaKTEPUCTUK, ONTHMIi3allii KOHCTPYKTHBHUX MapaMeTpiB MEXaHI3MiB,
MiHiMi3amii crokuBaHoi eHeprii. KoM rotepanii moxyns nporpamMu KDAM i BH3Ha4eHHS KiHEMATHYHHAX Ta
IUHAMIYHUX TapaMeTpiB IaTYHHO-TIOB3YHKOBOI TPYNH MeEXaHi3MiB MAaIllMH JIETKOI IPOMHCIOBOCTI JO3BOJIIE
BU3HAYATH KOOPAWHATH, IPOEKII] IIBIIKOCTEH Ta MPUCKOPEHb LICHTPY Mac IIaTyHa, MOB3YyHA Ta TOUYKH IPUETHAHHS
JaHOK TPyl Acypa Ha maTtyHi. [Ipy muHaMidHOMY aHali3i poOOTH IIaTYHHO-ITOB3YHKOBOI TPYIH BHU3HAYAIOTHCS
MIPOEKIIIi TOBHOI peakiiii B mapHipax MiXK KPUBOIIUIIOM Ta IMIaTYHOM, MK IIATYHOM Ta IIOB3YHOM, MiX ITOB3yHOM Ta
HEPYXOMOIO HaNpPsIMHOIO.

[laTyHHO-TIOB3yHKOBI rpynu Acypa 3HaXoJsITh LIMPOKE BUKOPUCTAHHS B MalllMHAX JIETKOI Ta TEKCTHUIILHOT
MPOMUCIIOBOCTI. BuXinHa JlaHKa MIaTyHHO-TIOB3YHKOBOI I'PYITH BUKOHY€E (DYHKIIII0 pOOOYOro opraHy TEXHOJOTI4HOT
MamuHU. PoOouMii opraH TEXHOJOTIYHOI MAalIMHU B3a€MOJI€ 3 HUTKaMHu. Tpaekropis pyxy pobouoro oprany
BIUIMBA€ Ha 3HAYCHHS KyTa OXOIUICHHS HHUTKOIO HANpsMHOI MOBEpXHi. 3MiHa BEIMYMHU KyTa OXOIUICHHS
NPU3BOJUTH 10 3MiHM HATATy HUTOK. [IpM 3pocTaHHI KyTa OXOIUICHHS O KPUTHYHHUX BEJIWYUH MOXE BinOyTHCS
0oOpMB HUTKHM Ta 3yNUHKA TEXHOJIOTIYHOTO oOnamHaHHA. HaTaAr HUTKM 30iIBLIYETHCS IPU TNEpeXoli MO 30HaX
3aIpaBKU CUCTEMH MOJa4di HUTKH Ha TEXHOJIOTIYHUX MaIIUHAX. 30UTBIICHHS HATATY 00YMOBICHO 3MUHAHHSIM HUTKH
B 30HI KOHTAaKTy 3 HampsAMHUMH. MaKCHMaJbHOTO 3HAa4YeHHS HaTAry Oyne mepen pobOodoio 30HOMO. Pizke
30UIBIICHHS HATATY MPU3BOIUTH IO TMOPYLIEHHS HOPMaJIbHOTO NMPOXODKEHHS TEXHOIOTIYHOTO MPOLECY MepepoOKH
HHUTKH.

Po3poOka HOBHX CXeM CHCTEMH IOJadi HUTKH NOTpeOye OIEepaTHBHOI OLIHKM 3HAYECHHS HATATY Hepen
poboto 30HOM0. [liTbOBOIO (yHKINIE€ B 3ahadax ONTUMI3aIlil TEXHOJOTIYHUX MPOIECIB BUCTYIA€ MIHIMAILHO
HeoOxinuuii Harsr. Po3poOka creniabHUX KOMII'IOTEPHHUX MPOTrpaM JUls BHU3HAUCHHS HATATY B poOouiil 30HI
JI03BOJISIE BU3HAYaTH HEOOXiMHI TEXHOJOTIYHI mapaMeTpd. 3MiHHMM HapaMeTpoM B IUIbOBiH (yHKIII BHUCTymae
CyMa KYTIB OXOIUICHHS HUTKOIO POOOYUX OpraHiB. BUKOpHCTaHHsI KOMIT'IOTEpPHOI NMPOTrpaMu J03BOJISIE BH3HAYATH
HAMPYKCHICTh Ta 3MIiHY BiTHOCHOTO HATSTY 1O 30HAM 3alpaBKH TEXHOJOTTYHUX MAIIKH, 10 JTO3BOJISIE IIE HA CTamil
MPOEKTYBaHHS TEXHOJIOTTYHOTO MIPOLIECY ONTUMI3yBaTH (HOpMY JiHIl Mo1aui HUTKH.

Taxkum YMHOM, TeMa JaHOi CTATTI € aKTYaJIbHOIO, SIKa Ma€ Ba)XXJIMBE 3HAYCHHS IS MiHIMi3amii HaTATy HUTOK
Ha TEXHOJOTIYHOMY OONaJHaHHI Ta 3MEHIICHHIO KINBKOCTI OOpHBIB, IO JO3BOJHTH MIJBUIIATH HOTO
MPOIYKTHUBHICTb.

AHaJii3 zKepena

Harar HUTKH 301IBIIYETHCS TPH TIEPEXO/1i 10 30HaX 3alpaBKU CUCTEMH MOJadl HUTKH Ha TEXHOJIOTTYHOMY
obnasnnanHi [1, 2]. Le 30inblueHHs 00yMOBIEHO B3a€MOJII€I0 HUTKHU 3 HAIPSIMHUMH Ta IPHUCTPOSMH Juisl HAaTary [3].
MaxkcuManbHOTrO 3HAYEHHS HATATYy Oyje mepen pooouoro 30HO [2, 4]. MiHimizallist HATATY mepes] poO0UYO0r 30HO0
Ma€ BaKJIMBE 3HAYEHHs JUISl YJIOCKOHAJICHHS TEXHOJIOTIYHUX HPOLECIB TEKCTUIILHOI Ta MIBEHHOT MPOMHUCIIOBOCTI 3
MO3UIIIT MiBUINEHHS MPOAYKTUBHOCTI TEXHOJOTIYHOTO YCTaTKyBaHHS Ta SKOCTI MPOIYKIIi 10 BHUITyCKAaeThCs [5].
JlociipkeHHs BIUTMBY KOHCTPYKIIT PUCTPOIO HATATY HUTKHM Ha YMOBH HOTO B3a€MOJIIT 3 HUTKOIO 3 YpaxyBaHHIM i1
HEepIBHOMIPHOCTI 110 JiaMeTpy NONEePEYHOro NepeTHHY MalOTh BaKJIMBE 3HAYCHHSI IPY BU3HAYCHHI HATATY HUTKH [0,
7]. OcHOBHMM MNapaMeTpOM ONTHMI3allii CHCTEMH I10/1adi HUTOK Ha TEXHOJIOTIYHOMY OOJaJHaHHI TEKCTHWIILHOI Ta
TPHUKOTAXKHOI IPOMHCIIOBOCTI € MiHIMaTbHO HEOOXIMHUI HATAT B po0OUii 30HI [2]. 30iMbIIeHHS HATATY B poOoUiit
30Hi IPU3BOJNUTE A0 OOPUBY HUTOK i, IK HACHIJIOK, 10 3yIIHHKU TEXHOJOTIYHOTO 00NaHaHHA [8].

Po3poOka mnpuKIafHUX MaKeTiB KOMII IOTEPHUX IPOrpaM J03BOJISE MaKCHMaJbHO CKOPOTHTH dac Ha
MPOCKTYBAaHHS TEXHOJIOTIYHHX TIPOLECiB B JIETKIH Ta TEKCTWIBHIA mpommcioBocti [1, 9]. Lle mom’s3ano 3
MOJICPHI3aIlI€r0 JTiHii 3aMpaBKu HUTOK HA TEXHOJIOTIYHOMY OOJIaJIHAHHI, 110 JO3BOJISIE MiHIMI3yBaTH HATAT HUTKH B
pobouiii 30Hi. KoM’ toTepHe BU3HAYCHHS KIHEMATHYHHUX Ta TUHAMIYHHUX [TapaMeTpiB INIOCKUX MEXaHI3MIB JI03BOJISIE
BU3HAYAaTH MapaMeTpH, sKi BHKOPHUCTOBYIOTHCS TPH BH3HAYEHHI HAIPY>KEHOCTI TEXHOJIOTIYHMX mpoleciB [2].
IIpocToi ycTaTkyBaHHSA, MOB'sI3aHi 3 JIIKBiZaIi€ero oOpHBY, CKJIAAAOTh B AaHWi 4dac 75-80% Bin 3araabHOTO Hacy
pocToiB [2—4].

MeTo10 po60TH € PO3poOKa KOMITIOTEpHOTO MOy porpamu KDAM 1 BU3HaUeHHST KiHEMAaTUYHHUX Ta
JMHAMIYHHUX [TapaMeTpiB MaTyHHO-TIOB3yHKOBOI IPyIN MEXaHi3MiB MallliH JIETKOT Ta TEKCTUIILHOI IIPOMHCIOBOCTI.

Buknag ocHoBHOro MaTepianxy

®opma TPMForm2 = class(TForm) € ocHoBHOIO hopmoro komn’totepHOro Moyt KDAM i npencraieHa
Ha puc. la. Ha popmi TPMForm?2 = class(TForm) po3ramosani HactynHi komnoHenTn Buttonl: TButton, Button2:
TButton, Button3: TButton, Memol: TMemo, Labell: TLabel, Button4: TButton, Button5: TButton, Button6:
TButton, Chartl: TChart, Button7: TButton, Series1: TPointSeries, Button8: TButton, Button9: TButton, Button10:
TButton, Buttonl1: TButton, Button12: TButton. Kommonent Button3: TButton iHimifoe BUKOHaHHS NpOLEAYpU
procedure Button3Click(Sender: TObject) mepexomy no Moayis unit poQ gogaBaHHS MIATYHHO-TIOB3YHKOBOI TPYITH
Acypa 10 MexaHi3My.
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Puc. 1. ®opmu komn’1orepHoi mporpamu KDAM 1151 IIaTYHHO-TIOB3YHKOBOI FPYNH NpU KiHEMaTHYHOMY Ta THHAMIYHOMY JOCJIiTKeHHI:
a) popma TPMForm?2 = class(TForm) kommn’1oTepnoro moay.s unit Unit2PM; 6) popma TFormPo0 = class(TForm) komn’1oTepHoro

MO/YJisl unit po0 1151 LIATYHHO-TIOB3YHKOBOI rpynu
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a)

Puc. 2. ®opmu komn’1otepHoi nporpamu KDAM i maTyHHo-oB3yHK0BOI rpynu: a) popma TFormPol = class(TForm) moay.ns unit

pol; 6) popma TFormPo2 = class(TForm) moay.s unit po2

Ha TFormPoO = class(TForm) (puc. 16) po3ramosani HactynHi komnoneHTH TFormPoO = class(TForm),
Buttonl: Tbutton, Editl: Tedit, Edit2: Tedit, Edit3: Tedit, Edit4: Tedit, Labell: TLabel, Label2: TLabel, Label3:
TLabel, Label4: TLabel, Edit5: Tedit, Label5: TLabel, Edit6: Tedit, Label6: TLabel, Edit7: Tedit, Label7: TLabel,
Imagel: Timage, Label8: TLabel, Labell2: TLabel, Image2: Timage, Image3: Timage, Label9: TLabel, Labell3:
TLabel, Labell4: TLabel, Edit8: Tedit, Labell5: TLabel, Labell0: TLabel, Labelll: TLabel, Labell6: TLabel.

26 Herald of Khmelnytskyi national university, Issue 3, 2023 (321)



TexHiuHi HayKu ISSN 2307-5732

Komnonentn Image2: Timage, Image3: Timage ta Imagel: Timage npu3HaueHi A pO3MIMIEHHS CXEM MIaTyHHO-
MOB3YHKOBOI I'pyINH JUIA 3 BapiaHTiB po3TalllyBaHHS IOB3yHa BiJIHOCHO KOOpIMHATHOI cucteMu OXy.

Komnonent Buttonl: Tbutton inimiroe BukonanHs mporenypu procedure ButtonlClick(Sender: TObject)
nepexony 3 gopmu TFormPoO = class(TForm) mo momyns unit pol 3 dopmoro TFormPol = class(TForm) mns
KiHEMaTHYHOT'O PO3PaxyHKY MIaTyHHOI MOB3YHKOBOI rpynu MexaHismy. Ha puc.2a npencrasnena ¢popma TFormPo 1
= class(TForm) st KiHEMaTHYHOTO PO3PaxyHKY INATyHHOI MOB3YHKOBOI Ipynu MexaHi3my. Kommonent Button2:
Tbutton Buknmkae npouenypy procedure Button2Click(Sender: TObject) a1t ApyKy pe3ysbTaTiB po3paxyHKy JaHUX
MEePEMIIIEHHS TOYOK, KyTOBOI IIBHIKOCTI Ta MPUCKOPCHHS JIAHOK IIaTyHHO-TIOB3YHKOBOI I'PYNH 3 BUKOPHCTaHHIM
KoMmmoHeHTy StringGrid.

Kommnonent Buttonl: Tbutton ininitoe mporexypy procedure ButtonlksClick(Sender: TObject) sropranas
¢opmu TFormPol = class(TForm) ta aktuBamii ¢opmu TFormPo2 = class(TForm) s mpoBemeHHS
KiHETOCTATHYHOTO JOCHI/DKCHHS [UIA BHU3HAUSHHS peaklii B IMapHipaX IMaTyHHO-TIOB3YHKOBOI TPYIH 3
BUKOpHCTaHHsIM npuHimiy [lanam6epa (puc. 26). Komnonent Button4: Tbutton Buknukae mpounenypy procedure
Button4Click(Sender: TObject) mst npyKy pe3yibTaTiB po3paxyHKy MPOEKIid rOJOBHHX BEKTOPIB HIapHipiB A, B
IaTYHHO-TIOB3YHKOBOI TPyIM MEXaHI3My B IPOEKLii Ha KOOPAMHATHI OCi X Ta y Ta MOYJ TOJOBHHX BEKTODiB
peakuiii B maphipax A, B B 3anexHoCTi Bix KyTra oOepTaHHS Beaydoi JaHKHM HABKOJIO OMOpH 3 Tabnuii, 3
BUKOPHUCTaHHIM KoMIoHeHTy StringGrid.

B 1abun. 1 npencrasieHi pe3ysibTaTH po3paxyHKy AUl MIATYHHO-TIOB3YHKOBOI TPYIH MEXaHIi3My JUIsl I1'SITH
nosoxens kpupommy: 0% 90%; 180°; 270; 360°.

Ta6muns 1
KinemaTn4Hi Ta AMHAMIYHI IapaMeTPH AJIS TOYOK IIATYHHO-TIOB3YHKOBOI TPyIU

Ul xAB yAB vABx vABy wABx XA YA YB RA

0 0.1434 -0.0200 -0.0324 0.2000 -8.3327 19.9992 | 41.1725 | -21.1725 | 45.7727
90 0.1213 -0.0100 -0.4000 0.0000 0.9889 9.1498 452753 | -20.4782 | 46.1906
180 | 0.1034 -0.0200 0.0324 -0.2000 7.6673 0.7775 39.7708 | -19.6033 | 39.7784
270 | 0.1246 -0.0300 0.4000 0.0000 -0.3210 10.0507 | 35.5882 | -20.3852 | 36.9802
360 | 0.1434 -0.0200 -0.0324 0.2000 -8.3327 19.9992 | 41.1725 | -21.1725 | 45.7727

[lpy BUKOHAHHI PO3pPaxyHKIB KyTOBa IIBMAKICT, KpuBowmmMna jopiBHroBaia 20 ¢!, momkuHa KpuBommmna
nopisaroBasia 0.020 M, moBxMHA maTyHa aopiBHIOBaida 0.25 M, BepTUKaJIbHE 3MillleHHs HopiBHIOBaso 0.04 M, Maca
BXiJHOT JlaHKU jgopiBHIoBana 0.565 xr, maca maryHa jqopiHioBana 1.2 xr, npoekuii Ha oci X Ta Y pe3ynbTyrouoi
30BHIIIHIX CHJI, SIKi AiFOTH Ha matyH, nopiBHioBamu 10 H ta 20 H BixnmoBigHO, MOMEHT 30BHIIITHIX CHJI TOPIBHIOBAB
0.5 Hm. Ilpu po3paxyHkax BpaxOBYBaJIH, IO BXiJHAa MIaTyHHO-TIOB3yHKOBA I'pyIa PO3TAalllOBaHA y BEPTHKAIbHIHN
IUTOILMHI.
BucHosknu

Po3pobnennii koM toTepHuit Moayis nporpaMu KDAM ans BU3HaYCHHS KiHEMATHYHHUX Ta TUHAMITHHX
napaMeTpiB LIATYHHO-TIOB3YHKOBOI TpyIM MeXaHi3MiB MaliuH Jierkoi npomucioBocti. Lle no3Boisie BU3HAYaTH
KOOPJMHATH, MPOEKLIl HIBUIKOCTEH Ta NPUCKOPEHb IIEHTPY Mac LIaTyHa, MOB3yHA Ta TOYKH NPHEJAHAHHS JIAHOK
rpyn Acypa Ha maryHi. [Ipu nuHamiuHOMY aHali3i poOOTH MIATYHHO-TIOB3YHKOBOI TPYIH BH3HAYAIOTHCS IPOEKIT
MOBHOI peakiii B LIapHIpaXx MDK KPUBOLIMIOM Ta LIATYHOM, MDK IIATYHOM Ta MOB3YHOM, MK IOB3YHOM Ta
HEPYXOMOIO HAMpPSIMHOIO.

JlirepaTypa

1. Scherban V. Yu., Kolisko O. Z., Sholudko M. ., Kalashnik V. Yu. Algorithmic, software and
mathematical components of CAD in the fashion industry. K.: Education of Ukraine, 2017. 745 p.

2. Scherban V. Yu. Mechanics of Threads. K.: Formation of Ukraine, 2018. 533 p.

3. Llepbans B. 10., Bonkos O. U., Lllep6ans 0. 10. CAIIP 060opynoBaHus 1 TEXHOJIOTHYECKUX
MIPOIIECCOB JIETKOM M TeKCTHIIBbHOH mpomsinuieHHocTH. K. : Bymcepsuc, 2004. 519 c.

4. Shcherban V. Y., Kolisko O. Z., Melnyk G. V., Sholudko M. 1., Kalashnik V. Y. Computer systems
design: software and algorithmic components. K.: Education of Ukraine, 2019. 902 p.

5. Scherban V. Yu., Krasnitsky S. M., Rezanov V. G. Mathematical Models in CAD. Selected sections and
examples of application. K.: KNUTD, 2011. 220 p.

6. llep6ans B. 10., lllep6ans 1O. 10., Komucko O. 3., Mensnuk I'. B., [onyasko M. 1., Kanamnauk B. 1O.
Bbazose npoekrytoue 3ade3neuenns CAIIP B ingyctpii mogu. K.: Ocgita Ykpainu, 2018. 902 c.

7. Wlepbans B. 10., Kanamnuuk B. 10., Konucko O. 3., [lomyasko M. 1. JlocnimKkeHHs BIUIMBY MaTtepiary
HUTKH 1 aHI30TpoIIii TepTs Ha 11 HaTAT 1 popMy oci. BicHuK XMeTbHHUIIBKOTO HAIIIOHATBHOTO YHIBEPCHUTETY.
Texuiuni Hayku. 2015. 223(2). C. 25-29.

8. Shcherban V., Melnyk G., Sholudko M., Kalashnyk V. Warp yarn tension during fabric formation.
Fibres and Textiles. 2018. volume 25. No2. P. 97-104.

BicHuk XmenbHUYbko20 HayioHa1bHO20 yHisepcumemy, Ne3, 2023 (321) 27



Technical sciences ISSN 2307-5732

9. Yakubitskaya I. A., Chugin V. V., Shcherban V. Yu. Differential equations of the relative motion of the
filament element on the end sections of the coil of the winding drum. Technology of the textile industry. 1997. Ne 6.
P. 50-54.

References

1. Scherban V. Yu., Kolisko O. Z., Sholudko M. I., Kalashnik V. Yu. Algorithmic, software and mathematical components of CAD in
the fashion industry. K.: Education of Ukraine, 2017. 745 p.

2. Scherban V. Yu. Mechanics of Threads. K.: Formation of Ukraine, 2018. 533 p.

3. Scherban V.Yu., Volkov O.I., Shcherban Yu.Yu. CAD equipment and technological processes for light and textile industries. K.:
Boomservice, 2004. 519 p.

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

5. Scherban V. Yu., Krasnitsky S. M., Rezanov V. G. Mathematical Models in CAD. Selected sections and examples of application.
K.: KNUTD, 2011. 220 p.

6. Shcherban V.Yu., Shcherban Y.Y., Kolisko O.Z., Melnik G.V., Sholudko M.I., Kalashnik V.Y. Basic design support of CAD in the
fashion industry. Kyiv: Education of Ukraine, 2018. 902 p.

7. Scherban V.Yu., Kalashnik V.Yu., Kolisko O.Z., Sholudko M.I. Investigation of the influence of the thread material and the
anisotropy of friction on its tension and the shape of the axis. Herald of Khmelnytskyi National University. Technical sciences. 2015. Volume
223. Issue 2. p. 25-29.

8. Shcherban V., Melnyk G., Sholudko M., Kalashnyk V. Warp yarn tension during fabric formation. Fibres and Textiles. 2018.
volume 25. Ne2. P. 97-104.

9. Yakubitskaya I. A., Chugin V. V., Shcherban V. Yu. Differential equations of the relative motion of the filament element on the
end sections of the coil of the winding drum. Technology of the textile industry. 1997. Ne 6. P. 50-54.

28 Herald of Khmelnytskyi national university, Issue 3, 2023 (321)



