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CTPYKTYPA KOMIT'FOTEPHOI'O MOAYJIAA IPOI'PAMU KDAM JJIA )
BU3HAYEHHS KIHEMATHYHUX TA JUHAMIYHUX ITAPAMETPIB BXI/THOI
JJAHKH

Po3po6ka kKomn'romepHozo modyasi npoepamu KDAM 0451 eu3HavyeHHs KiHeMamu4yHux ma OUHAMIYHUX
napamempie 8xiOHOI NGHKU MexaHi3mie MaWUH /e2koi npomucsaogocmi 00380/5€ gudHadamu KoopduHamu, npoexkyii
weudkocmell ma npuckopeHb YeHmpy Mac Kpusowuny ma mo4ku NpuedHaHHs AaHok epyn Acypa. Ilpu ouHamivHomy
aHaui3i po6omu 8xiOHOI AAHKU BU3HAYAOMbCSI NPOEKYIT no8HOT peakyii @ wapHipi 3akpinaeHHs 8xioHoi aaHku. OmpumaHi
pe3ysbmamu  8UKOPUCMOBYIOMbCSl 8 npoepami 0451 OYIHKU HANnpyxceHocmi mexHo/02iMHUX npoyecie Jezkoi ma
MeKCMu/AbHOI npoMuca080cmi npu 8U3Ha4eHHi 3MiHU 8I0HOCHO20 HaMsA2y HUMKU NO 30HAM 3aNPasKU HA MEeXHO/102IYHOMY
06/1a0HAHHL.

Karouosi cnosa: komn’tomepHuli Modyab, KiHemamu4Hi napamempu, OUHAMIYHI napamempu, 8xi0Ha 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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IHocTanoBka mpodJjemu

Po3pobka komrr’torepHoro moxayinst mnporpamu KDAM juiss BU3HaueHHs KiHEMAaTHYHHMX Ta JUHAMIYHHX
mapaMeTpiB BXiTHOI JJAHKH MEXaHi3MiB MAIIIH JIETKOi IPOMHCIOBOCTI TO3BOJISIE BU3HAYATH KOOPAWHATH, IPOCSKIIii
MIBUAKOCTEH Ta MPUCKOPEHb LEHTPY Mac KPUBOIINITY Ta TOUYKH NPUETHAHHS JaHOK rpyn Acypa. [Ipn nuHaMidvHOMY
aHaJizi poOOTH BXiTHOI JJaHKM BW3HAYAIOTHCS TPOEKIIi MMOBHOI peakmii B MIApHIpi 3aKpiIUICHHS BXiTHOI JIAHKH.
OTtpuMaHi pe3yIbTaTH BUKOPUCTOBYIOTHCS B POTPaMi JJIs OMIHKK HAIPY)KEHOCTI TEXHOJIOTIYHHUX MPOIIECiB JIETKOI
Ta TEKCTHJIFHOI NPOMHUCIIOBOCTI TMpPH BHU3HAYCHHI 3MIiHM BiZHOCHOTO HATATY HHWTKA IO 30HAM 3allpaBKH Ha
TEXHOJIOTIYHOMY O0JIaJHaHHI.

BaxinpHi MexaHI3MH 3HAXOAATh INIUPOKE BHKOPUCTAHHA B MallMHAaX JETKOi Ta TEKCTHIIBHOT
poMuciioBocTi. Po6odi opranu BayKiIbHUX MEXaHi3MIB B Mpolieci poO0TH KOHTaKTYIOTh 3 HUTKaMH. B 3anesxHoCTi
BiJl TPA€KTOpii PyXy 3MIHIOETHCS KYT OXOIUICHHS POOOYMX OpraHiB MeXaHi3MiB MalllMH JIETKOI Ta TEKCTHIIbHOI
MIPOMHUCIIOBOCTI. 3MiHa BEJIMYMHU KyTa OXOIUICHHS NPU3BOJIUTH 10 3MiHM HaTAry HUTOK. IIpu 3pocTaHHI KyTa
OXOIUICHHSI JI0 KPUTHYHUX BEJIMYMH MOXE BiAOYTHCS OOpPHB HHUTKH Ta 3yNMUHKA TEXHOJOIIYHOTO OOJaIHAHHS.
Hatsar HuTKH 30iMBIOTyeTHCS MPH TEPEXOIi IO 30HAX 3alpaBKH CHUCTEMH I0Jadi HUTKA Ha TEXHOJIOTIYHOMY
obmamHanHi. lle 30impmIeHHS OOYMOBJICHO B3a€EMOMICI0 HUTKH 3 HANPSIMHAMH Ta TPHUCTPOSMH [UIS HATATY.
MaxkcuManapbHOTO 3HA4CHHS HATATY Oyne mepex poOodoro 30HOI0. Pi3ke 30ibIICHHA HATATY MPU3BOAWTH IO
MOPYIICHHS HOPMAJIBHOTO INPOXO/DKEHHS TEXHOJIOTIYHOTO Ipolecy NepepoOkn HUTKH. Po3poOka HOBHX CXeM
CHCTEeMH IMOJadi HWUTKHM NOTpeOye ONepaTHBHOI OIIIHKM 3HAYEHHS HATATY mepeln poboro 30HOM0. Po3podka
CIemiaJbHUX KOMII'FOTEPHHX MpOTpaM JJisi BU3HAYCHHS HATATY B poOOUiil 30HI M03BOJIsIE BU3HAUATH HEOOXiIHI
TeXHOJNOTiYHI mnapameTpu. LlipoBol0 (yHKIiEI0 B 3amadax ONTHMI3allil TEXHOJIOTIYHHX INPOLECIB BHUCTYIAE
MiHIMalbHO HEOOXiqHMH HaTAr. 3MIHHUM NapaMeTpoM B IIbOBiM (yHKLIi BUCTymae cyma KyTiB OXOIUICHHS
HHUTKOIO POOOYMX OpraHiB. BukopucraHHs KOMII'IOTEpHOI MPOTpaMu JO3BOJISIE BU3HAYATH HANPYKEHICTh Ta 3MIHY
BIZTHOCHOT'O HATATY MO 30HAaM 3alpaBKd TEXHOJOTIYHMUX MAIllMH, L0 JO03BOJSE Ie Ha cTaluil MPOEKTyBaHHS
TEXHOJIOTIYHOTO MPOIECy ONTUMI3yBaTH (opMy JIiHIT MoJa4yi HUTKH.

TakuMm YHHOM, TeMa JaHOT CTATTi € aKTYalbHOIO, sIKa Ma€ BaXKJIMBE 3HAUCHHS [T MiHIMI3aIlil HATATY HUTOK
Ha TEXHOJIOTIYHOMY OONaJHAaHHI Ta 3MEHIICHHIO KUIBKOCTI OOpHBIB, IO JO3BOJNATH MIABUIIUTH HOTO
MIPOYKTUBHICTb.

AHaui3 xxepe

Komm’rorepHe BH3HAYCHHS KiHEMAaTHYHUX Ta JUHAMIYHHX IApaMETpPiB IUIOCKMX MEXaHI3MiB JO3BOJIIE
BU3HAYATH TAPaMETPH, SIKi BUKOPHCTOBYIOTHCS IIPU BH3HAYEHHI HANpPYKEHOCTI TEXHOJIOTIUYHHX mporecis [1, 2].
JlociimKeHHS BIUTMBY KOHCTPYKIIT IPUCTPOIO HATATY HUTKH HAa YMOBHU HOTO B3a€MOJII] 3 HUTKOIO 3 YpaxyBaHHSM i
HEPIBHOMIPHOCTI MO JiaMeTpy MOMEPEYHOro MEepPeTUHY MAIOTh BAXKJIMBE 3HAUCHHS MPH BU3HAYCHHI HATATY HUTKH.
Harsar HMTKM 301IbLIYETHCS NPU TEpexXojl IO 30HaX 3alpaBKH CHUCTEMH I10/1ad4i HUTKM Ha TEXHOJOTIYHOMY
obnagnanni. e 36i7piIeHHs 00yMOBJIECHO B3a€MOJIEI0 HUTKH 3 HANPAMHHMH Ta MPHCTPOSMH sl HATary [3].
MakcumasnabpHOTO 3HaueHHsl HaTAry Oyzae mepes pobouoro 30HOI0. OCHOBHUM MapaMeTpoM ONTHMI3alil CHCTEMH
MoJia4yli HUTOK HAa TEXHOJIOTIYHOMY OOJIa[[HAHHI TEKCTMJIHOI Ta TPHUKOTAXXHOI IHPOMHUCIOBOCTI € MiHIMaJbHO
HEeOoOXiHUI HATAT B poOouiil 30HI [4—7]. 30inbleHHsT HATSITY B po0OUiil 30HI MPU3BOAUTH J0 OOPUBY HHUTOK i, SIK
HACIIZOK, 0 3YIHHKH TEXHOJIOTiYHOTO obOmamHaHHS [2, 9]. Ilpocroi ycraTkyBaHHs, TOB'SA3aHI 3 JIIKBiJTAIli€r0
00puBYy, CKIaIar0Th B JaHuit yac 75-80% Biz 3aranpHOro yacy mpocrois [1, 2].

Amnani3 aedekriB, 0 MPUBOAATE 10 OOPHBY HHUTKH IPH MEepepoOIli, OKa3aB, 0 HAHOIIhII BATOMUMH €:
cTaOKi MicIil Ha HUTHI (CTOHIIYBAHHA), IIWIIKK 1 TOTOBIIEHHS, MOXOBHTICTh [5—9]. SIKII0 BUHUKHEHHS MEpIINX
JIBOX JIe(PEKTiB MOSICHIOETHCSI HU3bKOIO SIKICTIO MOYAaTKOBOI CHPOBHHU 1 TIOPYIIEHHSIM TEXHOJIOTIYHOTO MPOLECY MpH
BUPOOHHMIITBI, TO OCTaHHIH, SIK HAroJOIIyBaJoCs BHIIE, BUHUKAE OE3M0CePe/IHbO MIPU B3aEMO/Ii HUTOK 3 pOOOUYHNMHU
OpraHaMH TEXHOJIOTIYHOTO YCTaTKyBaHHs [6]. Po3poOka mpukiIagHUX IMakeTiB KOMI'IOTEPHHUX IPOrpaM JI03BOJISIE
MaKCHMaJIbHO CKOPOTHUTH 4ac Ha MPOEKTYBAHHS TEXHOJOTIYHUX MPOLIECIB B JIETKIH Ta TEKCTUIIBHIM MPOMHUCIOBOCTI.
Lle moB’s13aHO 3 MOJIEpHI3aLIi€lO JiHIT 3aNPaBKU HUTOK HAa TEXHOJOTIYHOMY O0JIaJHaHHI, 110 J03BOJISIE MiHIMI3yBaTH
HATST HUTKH B po00Uiif 30H1. MiHiMi3aris HaTATy 3a0e3meqyeTbesl onTUMi3alieto GopMu JIiHii 3aIpaBKu HATKHU, IPU
AKif CyMapHUH KyT OXOIUIEHHS HAIPSMHUX Oy/ie MiHIMaJIbHHM.

MiHiMi3alis HaTATy mepes poOOv0I0 30HO0 MA€ BRKIMBE 3HAUCHHS ISl yJOCKOHAJICHHS TEXHOJIOTIYHUX
NPOLIECIB TEKCTWJIBHOT Ta LIBEHHOI NPOMMCIOBOCTI 3 ITO3UMLIi ITIJBHIICHHS MPOJYKTUBHOCTI TEXHOJIOTIYHOTO
yCTaTKyBaHHS Ta SIKOCTI HPOIYKIII 10 BUITYCKAETHCSL.

MeTo10 po6oTH € po3poOka KoMI'IorepHOro MoayJis nporpaMu KDAM st Bu3HaueHHsT KIHEMaTHYHUX Ta
JUHAMIYHUX TapaMeTpiB BXiJHOI JIaHKM MEXaHi3MiB MalIMH JIETKOI IIPOMHCIIOBOCTI JIO3BOJIIE BU3HAYATH
KOODPJMHATH, MPOEKLIi MIBUIKOCTEH Ta MPUCKOPEHb HEHTPY Mac KPHUBOIIMWITY Ta TOYKH NPHEIHAHHS JAHOK TPYI
Acypa.

Buxkiax ocHOBHOro MaTepiaiy

Ha puc. la mpeacraBinena ¢opma TFormKr0 = class(TForm) xomm’roreproro momyns unit kr0 st
3aBJaHHA BXiIHHX HaHWX KoM 'rorepHoro moayinsi KDAM. Ha ¢opmi TFormKr0 = class(TForm) posramosasni
HactynmHi komnoHeHTd ButtonKRO1: TButton; EditIKRO: TEdit; Edit2KRO: TEdit; Labell: TLabel; Label2:
TLabel; Imagel: TImage. Kommnonent Imagel: TImage mnpencraBise po3paxyHKOBY CXeMY BXIJHOI JIaHKH
(xpuBommnna). IlokasaHa opieHTalis BXiJHOI JIAHKM BITHOCHO KoopauHaTHMX oceii X Ta Y. OgHO CTpPOKOBI
komnonentu Edit1 KRO: TEdit, Edit2KR0: TEdit mpu3nadeHi 1yis 3aaHHs 3HAYCHb KYTOBOT IIBUAKOCTI Ta JOBXHHU
KPHBOLLUITY.
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Puc. 1. ®opmu xomn’1otepHoi nporpamu KDAM nu1s BXigHOi JJaHKH NPH KiHeMATHYHOMY Ta IHHAMIYHOMY AOCTiTKeHHi: a) opma
TFormKr0 = class(TForm) komm’forepaoro mojy.ist unit kr0 pus 3aBranas Bxigaux qanux; 6) gpopma TFormKr1 = class(TForm)
KOMIT'I0TEPHOTo MoAYJisl unit krl nu1st KiHeMaTHYHOTO JOCTizKeHHSI

Komnonent ButtonKRO1: TButton mnpusHauenwii [uis  iHimiamizamii  mpoueaypu — procedure
TFormKr0.ButtonKRO1Click(Sender: TObject). Ilpu upomy 3milicHoeTbess nepexin Ha ¢opmy TFormKrl =
class(TForm) koM’ 10TepHOro MOyJIst unit krl jjist KiIHEMaTHYHOTO JOCITIIKEHHS.

Ha puc. 16 mpencraBnena gopma TFormKrl = class(TForm) xomm’rotepHOro Momyns unit krl, skwit
NPU3HAYCHUHA Ui BH3HAYCHHS KiHEMAaTHYHUX IIapaMeTpiB: KOOPIOHMHAT, NPOCKUiil BEKTOPIB IIBHAKOCTEH Ta
NPHCKOPEHb LEHTPY Mac KPUBOILIMIY Ta TOYKH NMPUEIHAHHS JIAHOK Tpyn Acypa Ha koopauHaTHi oci X Ta Y. Ha
tdopmi TFormKr1 = class(TForm) po3ramoBani HacTymHi koMmoHeHTH: btnkrpo: TButton; Chartl: TChart; Series]:
TLineSeries; Series2: TLineSeries; Series3: TLineSeries; Series4: TLineSeries; Buttonlks: TButton; Button2ks:
TButton; Chart2: TChart; Chart4: TChart; Series8: TLineSeries; Series10: TLineSeries; Seriesll: TLineSeries;
Series12: TLineSeries; Series13: TLineSeries; Series14: TLineSeries; Seriesl5: TLineSeries; Series16: TLineSeries;
Seriesl7: TLineSeries; StringGridl: TStringGrid; Buttonl: TButton; Button2: TButton; Chart3: TChart.
Kommnonentn Chartl: TChart, Chart2: TChart, Chart3: TChart ta Chart4: TChart npusHa4eHi a1 BizoOpaxeHHs
KOOpPJHMHAT, KyTOBOI IIBU/KOCTI, MMPOEKIil BEKTOPIB IIBHIKOCTI Ta MPUCKOPEHHS Ha KoopauHaTHI oci X Ta Y ais
BXiJHOT JlaHKH. B xoMmm’rorepHOMY Moayii unit krl mepeabaueHa MOXKIHMBICT MepeAadi po3paxyHKOBUX AaHUX 3
barato ctpokoBoro BikHa pemaryBanus StringGridl: TStringGrid B tabaumi Microsoft Excel. Kommonent Buttonl:
TButton npmsHadeHnid s iHimiamizanii mpomenypu procedure ButtonlClick(Sender: TObject). Ilpu mpomy
3nificHroeThes mepexin Ha Gopmy TFormKr2 = class(TForm) koM’ rorepHOTO MOAYs unit kr2 ams AuHAMiIYHOTO
JOCTIJIKCHHS pyXy BX1THOT JTAaHKH.

Ha puc. 2a mpeacraBiena ¢opma TFormKr2 = class(TForm) xomm’roreproro momyms unit kr2 mis
BH3HAYCHHS MPOESKIiH TOBHOI peaKiii B MIapHipi 3aKpilIeHAs BXiIHOI JaHKH Ha koopawHaTHI oci X ta Y. Ha dopmi
TFormKr2 = class(TForm) posramoBani HacTynni komnonentu: 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.
OnHo crpokoBi BikHa pemaryBanns Editl: TEdit, Edit2: TEdit Ta Edit3: TEdit npu3naueni s 3agaHHS MacH
BXIJJHOT JIaHKH, MPOEKIi pe3yNbTyo4ol cHiM 30BHIIIHIX cui Ha oci X Ta Y. Ha puc. 20 npencrasiena ¢opma
TPMForm2 = class(TForm), Ha sikiii 3a nomomororo komnonenra Chartl: TChart OyayeTbes TpaekTopist pyXy TOUYKH
NpHETHAHHS JIAHOK TPy Acypa.
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Puc. 2. ®opmu komn’rorepHoi nporpamu KDAM pus BxigHoi anku: a) popma TFormKr2 = class(TForm); 6) popma TPMForm?2 =
class(TForm)

B 1abn. 1 mpencraBieHi pe3yabTaTH PO3PaxXyHKY AJS BXiTHOI JAaHKM MEXaHI3MY JJISl II'SITH TOJOXXEHB
kpuporumy: 0% 90°; 180°; 270; 360°.
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Tabuuus 1
KinemaTnyuHi Ta AMHAMIYHI IapaMeTpHu AJs TOYOK BXiHOI JAHKHU
U1 X5A y50A V5AX VBAY WS50AX 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

ITpy BUKOHaHHI pPO3paxyHKiB KyToBa WIBMIKICTh KpMBOmMNA JopiBHIoBanma 20 ¢!, soBxkuHa KpuBOLIMNA
nopiBaioBasia 0.020 M, Maca BXigHOT 1aHKH JopiBHIOBasIa 0.565 Kr, MpOEKLil pe3yIbTyI040] CHIIM 30BHIIIHIX CHIJI Ha
oci X ta Y popiBHioBamn 10 H Ta 20 H Bimnosimno. Ilpm pospaxyHkax BpaxoByBaiH, IO BXiJHA JIaHKa
po3TamoBaHa y BepTHKaIbHIH IUIONMHHI.

BucHoBku
Pozpobnennit koM totepHuii Moayis nporpaMu KDAM nams BU3HaYCHHS KiHEMAaTHYHUX Ta JUHAMITHHX
IapaMeTpiB BXIIHOI JJAHKM MEXaHi3MiB MAalllMH JIETKOI IIPOMHUCIOBOCTI JO3BOJISIE BU3HAYATH KOOPANHATH, TIPOEKIIii
MIBUAKOCTEH Ta IPHCKOPEHb HEHTPY Mac KPUBOIIUITY Ta TOUKH NPUETHAHHS JaHOK rpyn Acypa. [Ipu nuHamidHOMY
aHaJi3i poOOTH BXiTHOI TaHKW BU3HAYAIOTHCS IMPOEKIIii MOBHOI peaKilii B MIapHipi 3aKpiIICHHS BXiTHOI JIAHKH.
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