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CTPYKTYPA KOMIT'FOTEPHOI'O MOAYJIA IPOI'PAMU KDAM JIJIAA )
BU3HAYEHHS KIHEMATUYHUX TA JTUHAMIYHUX ITAPAMETPIB BXI/IHOI
JJAHKH

Pospobka komn'tomepHozo Modyasi npozpamu KDAM 0as e6u3HaueHHs KiHemMamuvyHuX ma OUuHAMIYHUX
napamempie 6xi0HOI JNaHKU MexaHi3mie MawuH sezkoi npomucaosocmi 00380/5€ gusHauyamu KoopduHamu, npoexyii
weudkocmell ma npuckopeHb YyeHmpy Mac Kpusowuny ma mo4ku NpuedHaHHs AaHok z2pyn Acypa. Ilpu duHamiyHomy
aHaaizi pobomu exidHOI 1aHKU 8U3HAYAOMbCS NPOEKYIT nosHol peakyii @ wapHipi 3akpinaeHHs 8xioHoi nanku. Ompumani
pe3yabmamu  8UKOPUCMOBYHMbCS 8 npozpami 0451 OYIHKU HAnpyyceHocmi mexHo/02iMHUX npoyecis Jjezkoi ma
mekcmu/bHoi npomuca080cmi npu 8uU3Ha4eHHi 3MiHU 8I0HOCHO20 HaMs2y HUMKU NO 30HAM 3anpasKu HAd MexXHO/102IYHOMY
06/1a0HAHHLI.

Karouosi caoea: komn'tomepHuli Modyb, KiHemamuyHi napamempu, UHAMiYHi napamempu, 8XiOHa AAHKA.
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SHCHERBAN YURYJ

Kyiv Professional College of Applied Sciences

STRUCTURE OF THE COMPUTER MODULE OF THE KDAM PROGRAM FOR DETERMINING KINEMATIC
AND DYNAMIC PARAMETERS OF THE INPUT LINK

The development of the computer module of the KDAM program for determining the kinematic and dynamic parameters of the
input link of the mechanisms of light industry machines allows to determine the coordinates, projections of speeds and accelerations of the
center of mass of the crank and the point of attachment of the links of the Asura groups. During the dynamic analysis of the operation of the
input link, the projections of the full reaction in the hinge of the input link are determined. The obtained results are used in the program to
assess the intensity of technological processes of the light and textile industry when determining the change in the relative tension of the
thread in the filling zones on the technological equipment.

Lever mechanisms are widely used in light and textile industry machines. The working bodies of the lever mechanisms come into
contact with the threads during operation. Depending on the trajectory of the movement, the angle of coverage of the working bodies of the
mechanisms of the light and textile industry machines changes. A change in the value of the angle of coverage 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 moving through the refueling zones of the thread feeding system on the technological
equipment. This increase is due to the interaction of the thread with the guides and tension devices. The maximum tension value 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 development of special computer programs for determining the tension in the working area makes it possible
to determine the necessary technological parameters. The objective function in the tasks of optimization of technological processes is the
minimum necessary tension. 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.

Computer determination of kinematic and dynamic parameters of flat mechanisms allows to determine the parameters used in
determining the intensity of technological processes. The study of the influence of the design of the thread tension device on the conditions of
its interaction with the thread, taking into account its unevenness in the diameter of the cross section, is important in determining the thread
tension. The tension of the thread increases when moving through the refueling zones of the thread feeding system on the technological
equipment.

Keywords: computer module, kinematic parameters, dynamic parameters, input link.
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ITocranoBka npodJjieMu

Po3poOka komrm’rorepHoro moxyns nporpamu KDAM juist BU3HAueHHS KiHEMAaTWYHHUX Ta AWHAMIYHUX
rapaMeTpiB BXIIHOI JJAHKW MEXaHi3MiB MallWH JIETKOi IIPOMHCIOBOCTI JJO3BOJISIE BU3HAYATH KOOPAWHATH, TIPOEKIiT
LIBUIKOCTEH Ta IPUCKOPEHb LIEHTPY Mac KPUBOIIUITY Ta TOUKH [IPUETHAHHS JJaHOK rpyn Acypa. [Ipu qunamiyHOMYy
aHamizi poOOTH BXiHOI JIAHKM BH3HAYAIOTHCS NPOEKII MOBHOI peakiii B MIApHIPI 3aKpiIUICHHS BXIJHOI JIaHKH.
OtpuMaHi pe3yJbTaTH BUKOPUCTOBYIOTHCS B IPOTPaMi JUISl OLIHKM HAIPy>KEHOCTI TEXHOJOTIYHUX IIPOLECIB JIETKOT
Ta TEKCTHJIHOT NPOMHCIOBOCTI HPH BU3HAYCHHI 3MIiHM BiJHOCHOTO HATSTYy HUTKHM II0 30HaM 3alpaBKH Ha
TEXHOJIOTIYHOMY OOJIaHaHHI.

BaxinpHi MeXaHI3MH 3HAXOAATh INHPOKE BHUKOPUCTAHHS B MAIIMHAaX JIETKOI Ta TEKCTUJIBHOI
mpoMucIoBOCTi. Po6odi opranu BaXXiTbHUX MEXaHI3MIiB B MpOIeci poOOTH KOHTAKTYIOTh 3 HUTKaMH. B 3aiexHoCTi
BiJl TPa€eKTOpPii pyXy 3MIHIOETBCSA KyT OXOIUICHHS POOOYMX OpraHiB MeXaHi3MiB MAaIllWH JIETKOi Ta TEKCTIIBHOI
MIPOMUCIIOBOCTI. 3MiHa BEJMYMHH KyTa OXOIUICHHS MPH3BOJHUTH IO 3MIHM HATATYy HHUTOK. lIpm 3pocTaHHI KyTa
OXOIUICHHSI 10 KPUTHYHUX BEJIMYMH MOXXE BiIOyTHCSI OOpMB HHUTKH Ta 3yNHMHKA TEXHOJIOTIYHOTO 0OJaIHAHHS.
Harsar HHMTKM 30UIBIIYETBCS NpPU MEpPexXoJi MO 30HAaX 3alpaBKM CUCTEMH I10/1adi HUTKH Ha TEXHOJIOTTYHOMY
oOmanHanHi. Ile 30inpHIeHHS OOYMOBJICHO B3a€MOMIEI0 HUTKH 3 HANPSIMHUMU Ta TPUCTPOSMH ISl HATATY.
MakcuManbpHOrO 3HA4YeHHsI HaTsAry Oyne mepen poOouoro 30HOMW. Piske 30UNbIICHHS HATATY MPHU3BOAUTDH 110
MOPYIIECHHS HOPMAJIBHOTO IPOXOJUKEHHS TEXHOJIOTIYHOTO IpOLeCY NepepoOKH HUTKH. Po3poOka HOBUX cXeM
CHUCTEeMH MOojadl HHUTKM NOTpeOye OIepaTHBHOI OIHKWM 3HA4YEHHS HATATY Iepea poOoro 30HOI0. Po3polka
CIeTiaJbHUX KOMII'FOTEPHHX MPOTpaM JJisl BU3HAYCHHS HATATY B POOOUii 30HI JO3BONISIE BH3HAYATH HEOOXimHI
TEXHOJIOTiYHI mapameTpd. L{impoBorO (YHKIi€0 B 3agadax ONTHMI3allii TEXHOJOTIYHHX TIPOILECIB BHCTYIIAE
MIHIMaFHO HEOOXigHWHA HATAT. 3MIHHUM IapaMeTpoM B IIIBOBIH (yHKII BHCTymae cyma KyTiB OXOIUICHHS
HHUTKOIO poOOUYNX OpraHiB. BukopucTaHHS KOMIT'IOTEPHOI MPOrpaMH J03BOJISE€ BU3HAYATH HANPYXKEHICTh Ta 3MiHY
BIJHOCHOTO HATATY MO 30HAaM 3alpaBK{d TEXHOJIOTIYHMX MAIlMH, IO I03BOJSIE INE HA CTajli NMPOEKTYyBaHHS
TEXHOJIOTIYHOTO IMPOIIECY ONTUMIi3yBaTH (opMy IiHIl mogavi HUTKH.

TakuM 9YMHOM, TeMa JaHOI CTATTI € aKTyaJbHOIO, sIKa Ma€ BXKJIMBE 3HAUCHHS [T MiHIMI3allii HATATY HUTOK
HAa TEXHOJIOTIYHOMY OOJIaJIHAHHI Ta 3MEHIICHHIO KUIBKOCTI OOpHBIB, IO JO3BOJMTH IMiJABHIIUTH HOTO
MPOJYKTUBHICTb.

AHaui3 mKepen

Komm’roTepHe BH3HAuYeHHS KIHEMATMYHUX Ta JUHAMIYHHMX IapaMeTpiB IUIOCKMX MeEXaHi3MiB J03BOJIIE
BU3HAYATH MapaMeTpH, SIKi BUKOPUCTOBYIOTHCS NMPU BU3HAYECHHI HANpPYKEHOCTI TEXHOJIOTIYHUX mpoleciB [1, 2].
JlocmikeHHsI BINIMBY KOHCTPYKII IIPUCTPOIO HATATY HUTKM Ha YMOBHU HOTO B3a€MOJIi 3 HUTKOIO 3 YPaxyBaHHIM i
HEpIBHOMIPHOCTI 10 JiaMeTpy MONEPEeYHOro MEPETHHY MAIOTh BaXKIIMBE 3HAYCHHS NPH BU3HAUCHHI HATATY HUTKU.
Hatar HMTKH 301IBIIYETHCS NPU MEPEXOAi MO 30HAX 3alpaBKH CHUCTEMH I10/1adi HUTKH Ha TEXHOJOTTYHOMY
obnamHanHi. Lle 30iIpMICHAS OOYMOBICHO B3a€MOJIEI0 HUTKH 3 HANPSAMHUMH Ta TIPUCTPOSMHU Ui HATATy [3].
MakcuManbpHOTO 3HaueHHS HATAry Oyzae mepen poOodoro 30HOI. OCHOBHHMM IapaMeTpoM ONTHMi3alii CHCTEMH
noJia4yli HUTOK Ha TEXHOJIOTIYHOMY OOJIaJIHAHHI TEKCTHJIBHOI Ta TPHKOTAXKHOI IMPOMMCIOBOCTI € MiHIMaJIbHO
HEeOoOXiHUI HaTAr B poOouiil 30HI [4—7]. 30UIbLICHHS HATATY B po0OUiil 30HI MPU3BOIUTH 10 OOPUBY HMTOK 1, SIK
HACJIJIOK, J0 3YNMUHKHA TeXHousoriuHoro obnaguanHs [2, 9]. IIpoctoi ycraTkyBaHHs, MOB'SA3aHI 3 JIKBiJalli€r0
0o0puBy, CKIagarTh B JaHuit 4ac 75-80% Biz 3aranpHoro yacy npocrois [1, 2].

Awnani3 nedexris, 1110 IPUBOASTH 1O OOPUBY HUTKH TP NepepoOlli, MoKa3as, 10 HailOLIbII BarOMUMH €:
cnadki Micll Ha HUTLI (CTOHUIYBaHHS), HIMIIKK 1 MOTOBUICHHS, MOXOBUTICTh [5—9]. SIKII0 BUHUKHEHHS MEPIIMX
JBOX Ne(peKTiB MOSCHIOETHCS HU3BKOIO SIKICTIO MOYATKOBOT CHPOBUHY 1 TOPYIIEHHSIM TE€XHOJIOTIYHOTO MPOLECY pH
BUPOOHMIITBI, TO OCTaHHIH, SIK HAroJOIIyBaJlOCs BUIE, BUHUKAE OE3II0CEPEIHBO TIPH B3a€MO/Iil HUTOK 3 POOOUMMHU
OpraHaMH TEXHOJIOTIYHOTO YCTaTKyBaHHs [6]. Po3poOka mpHKIagHUX NMAKeTiB KOMITIOTEPHHUX MPOrpaM JI03BOJISIE
MaKCHMaJIbHO CKOPOTUTH Yac Ha MPOEKTYBAHHs TEXHOJIOTIYHMX MPOLECIB B JIETKil Ta TEKCTHIBHIA P OMHCIOBOCTI.
Le moB’s13aHO 3 MOJEpHi3alli€lo TiHi1 3apaBKA HUTOK HA TEXHOJOTIYHOMY OOJIaHAHHI, IO O3BOJIIE MiHIMi3yBaTH
HATST HUTKH B po00Uiit 30HI. MiHiMi3aIlis HaTATY 3a0e31edyeThes ONTUMI3aIliero popMu JiHIT 3aripaBKu HUTKH, MIPH
SIKIM CyMapHHUI KyT OXOIUICHHSI HAPSIMHHX Oy/e MiHIMalIbHUM.

MiHimi3alis HaTsry nepes poO0v0r0 30HOK0 Mae BKIIMBE 3HAYCHHS ISl YOCKOHAJIEHHS TEXHOJIOTTYHUX
MPOIIECiB TEKCTHIBHOI Ta IIBEHHOI NMPOMHCIOBOCTI 3 MO3MUIN{ MiABUIIEHHS MPOAYKTHBHOCTI TEXHOJOTIYHOTO
YCTaTKyBaHHs Ta SIKOCTI HPOJYKIIT 0 BUITYy CKAETHCSI.

Merto10 po6oTH € po3poOka KOMITIOTepHOTo MOy st iporpamMu KDAM maiist BU3HaUeHHST KIHEMAaTHIHUX Ta
JVHAaMIYHMX TapaMeTpiB BXITHOI JIAHKM MEXaHi3MiB MalIMH JIETKOI IIPOMHCIIOBOCTI JIO3BOJIIE BH3HAYaTH
KOOPJMHATH, NMPOEKLii IIBUIKOCTEH Ta NPUCKOPEHb LIEHTPY Mac KPHBOIIMWILY Ta TOYKH IPHEAHAHHS JAHOK IPyI
Acypa.

Bukiag ocHOBHOro MaTepiany

Ha puc. la mpencraBnena ¢opma TFormKr0 = class(TForm) komm’toreproro monyms unit krO s
3aBIaHHs BXIMHUX JaHuX KoM torepHoro monayins KDAM. Ha ¢opmi TFormKr0 = class(TForm) posramioBani
HactynmHi komnoHeHTH ButtonKRO1: TButton; EditlKRO: TEdit; Edit2KRO: TEdit; Labell: TLabel; Label2:
TLabel; Imagel: TImage. Kommonent Imagel: TImage mnpexacraBmse po3paXxyHKOBY CXE€My BXIiTHOI JIAHKH
(xpuBommma). Iloxa3ana opieHTamis BXiZHOI JaHKH BiZHOCHO KOOpaMHATHUX oceil X Ta Y. OmHO CTPOKOBI
xomroHenTu Edit1 KRO: TEdit, Edit2KRO: TEdit mpu3HadeHi 11 3a1aHHs 3Ha4€Hb KyTOBOI IIBUAKOCTI Ta JOBXKUHHU
KPHBOILHUITY.
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Puc. 1. ®opmu xomn’1otepHoi nporpamu KDAM nu1s BXigHOI JIAHKH NPU KiHeMATHYHOMY Ta IHHAMIYHOMY J0CJIiKeHHi: a) hopma

TFormKr0 = class(TForm) komn’roTepHoro moay.s unit kr0 aus 3aBnanas Bxinnux aanux; 6) gopma TFormKrl = class(TForm)
KOMIT’FOTepPHOro Moy.Jist unit krl 1,151 KiHeMaTHYHOI 0 A0CTiAKEHHS

Kommnonenr ButtonKRO1: TButton mnpusHadeHwid g  iHimiamizamii mpomexypu — procedure
TFormKr0.ButtonKRO1Click(Sender: TObject). Ilpu mpomy 3mificHroerscst mepexiny Ha (opmy TFormKrl =
class(TForm) koM’ roTepHOr0 MOAYJIs unit krl st KiHEMaTHYHOTO TOCTIIXKCHHS.

Ha puc. 16 npexacrasiena ¢opma TFormKrl = class(TForm) xomm’totepHoro moxyist unit krl, sxuit
NPU3HAYCHUI Ui BU3HAYCHHS KiHEMaTHYHUX [apaMeTpiB: KOOPIWHAT; IPOEKIii BEKTOPIB IIBHIKOCTEH Ta
MPUCKOPEHB IICHTPY Mac KPUBOIIHUITY Ta TOYKH MPHEIHAHHS JIAaHOK rpyn Acypa Ha koopauHatHi oci X Ta Y. Ha
tdopmi TFormKrl = class(TForm) po3rarioBani HacTynHi koMnoHeHTH: btnkrpo: TButton; Chartl: TChart; Seriesl:
TLineSeries; Series2: TLineSeries; Series3: TLineSeries; Series4: TLineSeries; Buttonlks: TButton; Button2ks:
TButton; Chart2: TChart; Chart4: TChart; Series8: TLineSeries; Series10: TLineSeries; Seriesl1: TLineSeries;
Series12: TLineSeries; Series13: TLineSeries; Series14: TLineSeries; Series15: TLineSeries; Series16: TLineSeries;
Series17: TLineSeries; StringGridl: TStringGrid; Buttonl: TButton; Button2: TButton; Chart3: TChart.
Komnonentn Chartl: TChart, Chart2: TChart, Chart3: TChart Ta Chart4: TChart npu3Haueni ais BigoOpakeHHS
KOOPJMHAT, KYTOBOI MIBUAKOCTI, MPOCKIIil BEKTOPIB HIBHIKOCTI Ta MPUCKOPEHHS Ha KoopAuHATHI oci X Ta Y s
BXimHOi MaHku. B koM’ totepHOMy Momymi unit krl mepembadeHa MOKIIMBICTD Iepenadi po3paxyHKOBUX NaHHUX 3
barato cTtpokoBoro BikHa pemaryBanHs StringGridl: TStringGrid B Tabmuii Microsoft Excel. Kommnonent Buttonl:
TButton npusHauennii mns iHimianizanii npouenypu procedure ButtonlClick(Sender: TObject). Ilpu upomy
3uiiicHioeThest iepexin Ha popmy TFormKr2 = class(TForm) komm’toTepHoro mMoxysst unit kr2 amnst tuHamiuHOTO
JIOCITIJDKEHHS PyXY BXIJIHOT JIAHKH.

Ha puc. 2a mpencrasnena ¢opma TFormKr2 = class(TForm) komm’torepHoro moayinst unit kr2 s
BU3HAYCHHS MTPOEKIIil MTOBHOT peakiil B IapHipi 3aKpilIeHHs BXiIHOT IJaHKK Ha koopauHatHi oci X Ta Y. Ha dopmi
TFormKr2 = class(TForm) posramosani HactymHi kommoHeHTH: Editl: TEdit; Labell: TLabel; Buttonl: TButton;
Button2: TButton; Button3: TButton; StringGridl: TStringGrid; Chartl: TChart; Seriesl: TLineSeries; Series2:
TLineSeries; Series4: TLineSeries; Button4: TButton; Label2: TLabel; Edit2: TEdit; Label4: TLabel; Edit3: TEdit.
Omuo crpokoBi BikHa penmaryBaHHs Editl: TEdit, Edit2: TEdit ta Edit3: TEdit mpu3nadeni ans 3agaHHA Macu
BXI/THOT JIaHKHM, TIPOEKIi pe3yibTyrouoi CHIM 30BHIMHIX cuil Ha oci X Ta Y. Ha puc. 20 mpencraBneHa ¢opma
TPMForm?2 = class(TForm), na sikiit 3a nonomororo kommonenra Chartl: TChart OyayeTbcst TpaekTopist pyXy TOUYKH
MpUETHAHHS JIAHOK TPy Acypa.
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Puc. 2. ®opmu komn’rotepHoi nporpamu KDAM s BxigHoi anku: a) popma TFormKr2 = class(TForm); 0) popma TPMForm?2 =

class(TForm)

B Tabn. 1 mpeacTaBieHi pe3yldbTaTH PO3PaxyHKY U BXiTHOI JIAHKM MEXaHi3My ISl I'STH IIOJOKCHB
kpusomuy: 0% 90% 180°; 270; 360°.

BicHuk XmeabHUYbko20 HayioHa1bHo20 yHigepcumemy, Tom 1, Ne2, 2023 (319) 321



Technical sciences ISSN 2307-5732

Tabmums 1
KinemaTuyHi Ta AMHAMIYHI IapaMeTPH AJis TOYOK BXiAHOI JaHKH

Ul x5A y50A V5Ax v5Ay w50Ax w50Ay XKO0 YKO RKr

0 0.0200 0.0000 0.0000 0.4000 -4.0000 0.0000 12.2600 | 20.0000 | 23.4586
90 0.0000 0.0100 -0.4000 0.0000 0.0000 -4.0000 10.0000 | 22.2600 | 24.4030
180 | -0.0200 0.0000 0.0000 -0.4000 4.0000 0.0000 7.7400 20.0000 | 21.4455
270 | 0.0000 -0.0100 0.4000 0.0000 0.0000 4.0000 10.0000 | 17.7400 | 20.3644
360 | 0.0200 0.0000 0.0000 0.4000 -4.0000 0.0000 12.2600 | 20.0000 | 23.4586

Ilpn BHKOHAHHI PpO3PaxyHKIB KyTOBa MIBHAKICTH KpHBOImIHMIA mopiBHIOBama 20 ¢!, mOBXHMHA KpHBOIIMIIA
nopisaroBana 0.020 M, Maca BXigHOT TaHKH HopiBHIOBaNa 0.565 Kr, MpoeKIii pe3yNbTyI04Y0i CHIIM 30BHINTHIX CHII Ha
oci X ta Y pmopiBHioBaim 10 H ta 20 H Bigmomimno. Ilpum po3paxyHKax BpaxoByBallM, IO BXiIHa JIaHKa
pO3TalIoBaHa y BEPTHKAIBHIN IUTOIIHHI.

BucnoBku
Po3po0iiennii koM 10TepHuil Moayb nporpaMu KDAM i BU3HaYeHHS KIHEMAaTUYHHUX Ta JAWHAMIYHUX
rapaMeTpiB BXIJHOI JJAHKM MEXaHI3MIB MaIllMH JIETKO IIPOMHUCIIOBOCTI J03BOJISIE BU3HAYATH KOOPAWHATH, TPOEKINT
LIBUIKOCTEH Ta IPUCKOPEHb LICHTPY Mac KPUBOLIMIY Ta TOYKH IIPUETHAHHS JJAHOK rpyn Acypa. [Ipu qunamivHoMy
aHai3i poOOTH BXIHOT JIAHKH BU3HAYAIOTHCS MPOEKLIT MOBHOT peakilii B IapHipi 3aKpilUIeHHs BXiAHOT JJaHKH.
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