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KOMIT'IOTEPHUI MOAY.JIb JJISI AHIMAIIIL PYXY IIATYHHO-ITOB3YHKOBOI
I'PYIIN ITPOI'PAMHU KDAM I1PU BUBHAYEHHSA KIHEMATHUYHUX TA
JAHAMIYHUX ITAPAMETPIB

Po3spobnenuti xomn tomepruii MoOyIb 01 auimayii pyxy wamyHHO-NO83YHKOBOT epynu, AKUL € CKIA008010 YACMUHON
npoepamu KDAM 0ns eusHaueHHs KiHeMamuyHux ma OUHAMIYHUX NAPAMempi8 wamyHHO-N083VHKOBOI epynu MeXaHi3mMie Mauiun
MeKCMuIbHOI ma ieeckoi nPoMuUcio8ocnii, wo 003605€ HA NONEPEOHbOMY emani NPOEKMYEaHHsL BI3YAIbHO OYIHIO8AMU NOBEOTHKY
OKpeMUX JIAHOK MEXAHi3My WAmyHHO-NOB3YHKOBOI pynu ma 6U3Hauamu KOOpOUHAMU, NPOeKyii weuoxkocmell ma NPUckKopeHs
YEeHmpy MAc wamyHa, nog3yHa ma mouky RPUEOHanHts 1aHok epyn Acypa na wiamyni. Ompumani pe3yibmamu GUKOPUCOBYIONbCSL
6 npoepami Ol OYIHKU HANPYICEHOCMI MEXHOIOIYHUX NPOYeci8 NeeKoi ma meKCmuibHOi RPOMUCIO80CIME NPU GU3HAYEHHT 3MIHU
BIOHOCHO20 HAMAZY HUMKU NO 30HAM 3ANPABKU HA MEXHOIOSIUHOMY 0ONAOHAHHI.

Knrouoei cnoga: komn romeprutl MoOyib, animayia pyxy, 6i3yanizayis, KiHeMamuyHi napamempu, wamyHHo-n083YHK08A

epyna.
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SHCHERBAN YURY/J
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COMPUTER MODULE FOR ANIMATING THE MOVEMENT OF THE CONNECTING ROD GROUP OF THE
KDAM PROGRAM WHEN DETERMINING KINEMATIC AND DYNAMIC PARAMETERS

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 optimizing 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. A computer module was developed for the
animation of the movement of the connecting rod-slider group, which is a component of the KDAM program for determining the kinematic and
dynamic parameters of the connecting rod-slider group of the mechanisms of textile and light industry machines, which allows at the preliminary
design stage to visually evaluate the behavior of individual links of the connecting rod mechanism of the slider group and determine the coordinates,
projections of velocities and accelerations of the center of mass of the connecting rod, the slider and the points of attachment of the links of the Asura
groups on the connecting rod.

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 on 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 obtained during 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, projections
of velocities and accelerations of the center of mass of the connecting rod, 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.

Keywords: computer module, motion animation, visualization, kinematic parameters, connecting rod and slider group..

IMocranoBka npo6aemu
[linmpoBor0 (yHKIIEIO B 3a7a4ax ONTHUMIi3allii TEXHOJOTIYHUX MPOIECIiB BUCTYIAE MiHIMAIBHO HEOOXiTHMH
HaTsT. Po3pobka crieniaabHIX KOMIT IOTEPHHUX TPOTpaM Il BU3HAUEHHS HATATY B pOOOUii 30HI J03BOJISIE BU3HAYATH
HEOOXiHI TEXHOJOTIYHI MapaMeTpu. 3MiHHAM TapaMeTpoOM B IIbOBIH (yHKII BUCTyIAae cyMa KyTiB OXOTIICHHS
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HHUTKOIO POOOYMX OpraHiB. BUKoOpuCTaHHS KOMII'IOTEPHOI MpOrpamMH IO3BOJISIE BU3HAYAaTH HANpPYKEHICTh Ta 3MiHY
BIZJTHOCHOT'O HATATy [0 30HaM 3alpaBKH TEXHOJOTIYHMX MAIIMH, IO JO3BOJISIE 1€ Ha CTajAii HPOEKTYBaHHS
TEXHOJIOTIYHOTO TIPOIecy ONTHMi3yBaTH (opmy JiHil momadi HUTKH. Po3pobieHHii KOMITIOTEpHHA MOIYIb IS
aHiMamii pyXy IIaTyHHO-TIOB3YHKOBOI TpyIH, SIKWH € CKIamoBoo dacTuHOO mporpamu KDAM s BH3Ha4YCHHS
KiHEMaTHYHHX Ta TUHAMIYHHUX MTapaMeTpiB MATYHHO-TOB3YHKOBOI TPYITH MEXaHi3MiB MAIIUH TEeKCTHIHHOI Ta JIETKOi
MIPOMHUCIIOBOCTI, III0 O3BOJISIE€ HA TONEPEAHBOMY €Talli IMPOCKTYBAHHS Bi3yallbHO OIIHIOBATH TOBEAIHKY OKPEMIX
JIAHOK MEXaHI3My IIaTyHHO-TIOB3YHKOBOI I'PYIH Ta BH3HA4aTH KOOPAMHATH, NMPOEKHii MIBUIKOCTEH Ta HMPUCKOPEHb
LEHTPY Mac IIaTyHa, TOB3yHa Ta TOYKH NPHEIHAHHS JaHOK Ipyn ACypa Ha IIATyHi.

[Iporpama KDAM mnpencrasise coO00I0 CTPYKTYPHUI €IEMEHT KOMIT FOTEPHOT'O IPOTPAaMHOTO KOMILIEKCY JJIst
OLIIHKH HANpPYXXEHOCTI TEXHOJIOTIYHUX IIPOLECIB JIErKol Ta TEKCTHIBHOI MPOMHUCIOBOCTI NPH BU3HAYEHHI 3MIiHU
BIZTHOCHOT'O HaTSTy HUTKH IO 30HaM 3aIlpaBKU Ha TEXHOJIOTIYHOMY 00JIaIHAHHI.

TakuM 4yMHOM, TeMa JaHOi CTaTTi € aKTyalbHOIO, SIKa MAae€ Ba)KJIMBE 3HAUCHHS Ul OLIIHKU HaNpyKEHOCTI
TEXHOJIOTIYHUX IPOIIECIB JIETKOT Ta TEKCTHIHLHOI MPOMHUCIIOBOCTI ITPH BU3HAYEHHI 3MiHH BiJIHOCHOTO HATATY HUTKH MO
30HaM 3aIllPaBKH HA TEXHOJIOTIYHOMY OO HAHHI..

AHaJni3 mkepen
Po3pobka NpUKIAaAHUX TMaKeTiB KOMII'IOTEPHUX MpPOrpaM I03BOJSIE MaKCHMAalbHO CKOPOTHTH dYac Ha
MPOEKTYBAaHHS TEXHOJIOTIYHUX TIIPOLIECIiB B JIETKill Ta TEKCTWIBHIM mpomucioBocTi [1-3, 5]. Ile mor’s3ano 3
MOJICPHI3AIIEI0 JiHIi 3aMpaBKd HATOK Ha TEXHOJOTIYHOMY OOJIaJHAHHI, IO TO3BOJISIE€ MiHIMI3YBaTH HATSAT HUTKU B
poOouiii 30Hi. KoM’ toTepHe BU3HAUYCHHS KiHEMaTHYHUX Ta AWHAMIYHUX ITapaMeTpiB IUIOCKUX MEXaHi3MiB JJO3BOJIIE
BU3HAYATH MapaMeTpPH, IKi BUKOPHCTOBYIOThCS IIPH BU3HAUCHH] HAIIPYKEHOCTI TEXHOJIOTTYHUX Hporecis [1].

Minimizallist HATAry mepes PoOOY0I 30HOK MAa€ BAXKJIMBE 3HAUCHHS JUIA YIOCKOHAJICHHS TEXHOJIOTTYHHX
NPOLIECIB TEKCTHJILHOT Ta IIBEfHOT MPOMHUCIOBOCTI 3 TMO3MMLIi IiJBHIIEHHS HPOJYKTHBHOCTI TEXHOJIOTIYHOTO
yCTaTKyBaHHS Ta SIKOCTI MPOAYKILIi 10 BUIycKaeThes [2-6]. [IpocTol ycraTkyBaHHs, MOB'A3aHi 3 JIiKBialier0 0OpuBY,
CKJIaJal0Th B AaHuii yac 75-80% Bix 3arasibHOT0 4acy npoctois [7]. HaTsr HUTKH 301bIIy€EThCS IPU TIEPEXOI 110 30HaX
3arpaBKH CHCTEMHU T0a4yi HUTKH Ha TEXHOJIOTIYHOMY oOanuanHi [8]. L{e 3011bIIe HHSE 00YMOBIICHO B3a€MOTIEF0 HUTKH
3 HAIIPSIMHUMHU Ta OPUCTPOSIMHU JUTsl HATSTY[6-9]. MakCcHMaNbHOTrO 3HA4YEHHS HATSTY Oy/ie repel po6o4oro 30100 3-5].
JlocnimKeHHs BIUIMBY KOHCTPYKIIT MPUCTPOIO HATATY HUTKM HA YMOBH HOTO B3a€MOZIi 3 HUTKOIO 3 YpaxyBaHHSM il
HEPIBHOMIPHOCTI 10 JliaMeTpy HONEPEYHOT0 NEPETHHY MAIOTh BRKJIMBE 3HAUCHHS NIPY BU3HAUCHHI HATATY HUTKH [1].

OCHOBHHUM IIapaMeTPOM ONTUMI3allii CHCTEMH I01a4i HUTOK Ha TEXHOJIOT1YHOMY O0JIaHaHHI TEKCTHIIBHOI Ta
TPHUKOTAKHOI IPOMHUCIIOBOCTI € MiHIMAaJIbHO HEOOXiTHUI HATAT B poOouiii 30Hi[3-5. 301IbIICHHS HATATY B poOOUiii 30Hi
MPU3BOJUTH 10 OOPUBY HUTOK 1, IK HACHIJIOK, O 3yITUHKH TEXHOJIOTYHOro obnaanHauHs [1, 5-8].

MeTto10 podoTH €: po3pobKa KOMIT'FOTEPHOTO MOAYJS Ui aHiMalii pyxy WIaTYHHO-TIOB3YHKOBOI IpyIH
nporpamu KDAM it Bu3HayeHHS KiHEMAaTHYHMX Ta JWHAMIYHUX [apaMeTpiB LIATYHHO-TIOB3YHKOBOI TPYIH
MEXaHi3MIB MallliH JIETKOT Ta TeKCTHUJIBHOT TPOMHCIOBOCTI.

Buxusia ocHOBHOT0 MaTepiaiy

Ha puc.la npencrasiena ocHoBHa ¢popma TFormkol = class(TForm) komn’roteproro moaynss KDAM st
IIaTYHHO-TIOB3YHKOBOi TPYITH, $Ka INHPOKO BHKOPHUCTOBYETHCSI B MEXaHI3Max MAaIlWH TEKCTWIBHOI Ta JIETKOi
npomucioBocti. Ha puc.16 mpeacraBmena ¢opma TAPOForml = class(TForm) xomm’toTepHOro MOIyins unit
APOUnit]l mns aniMamii pyxXy MaTyHHO-TIOB3YHKOBOI Tpymu. B poOoTi posrisimanucs nBa BapiaHTH. B mepmomy
BapiaHTI 3MIIIEHHs HANPSAMHOI TOB3YHA BiJHOCHO IIEHTPY MIapHipa KPHUBOIIWIA IOPIBHIOBAJIO HYJIIO. B mpyromy
BapiaHTi 3MIIIEHHS HANPSIMHOI IIOB3yHa BIJIHOCHO EHTPY IapHipa KPUBOIINIIA MOXHA 3A1HCHIOBATH B OAaTHOMY Ta
.Bir’eMHOMY Hampsimi. Ha ¢opmi posramoBani HacTymHi enemeHTH Ta npouenypu: TAPOForm2 = class(TForm);
Imagel: Timage; Buttonl: TButton; Button2: TButton;  Button3: TButton;  Timerl: TTimer;  procedure
Button2Click(Sender: TObject); procedure TimerlTimer(Sender: TObject); procedure Button3Click(Sender:
TObject); procedure Button1Click(Sender: TObject).

Puc.1. ®opmu kommn’1orepHoi nporpamu KDAM juisi IIaATyHHO-TIOB3YHKOBOI rpynu npu animauii pyxy: a) TFormko1 = class(TForm)
KoMII’1oTepHoro moayJs unit kol; 6) popma TAPOForml1 = class(TForm) komn’roreprnoro moay.s unit APOUnitl st matyHnHo-
MOB3YHKOBOI rpynu

Ha ¢popmi TFormkol = class(TForm) po3ramoBaHi HacTyITHI KOMIOHEHTH Ta mporeaypu: Buttonl: TButton;
Editl: TEdit; Edit2: TEdit; Edit3: TEdit; Edit4: TEdit; Labell: TLabel; Image2: TImage; Image3: TImage;
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Label9: TLabel; Labell3: TLabel; Labell4: TLabel; procedure Button1Click(Sender: TObject); procedure
Button2Click(Sender: TObject). Kommnonent Buttonl: Tbutton iHilitoe BHKOHaHHS mpolenypu procedure
Button1Click(Sender: TObject) nmepexomy 3 ¢opmu TFormPoO = class(TForm) mo momyms unit pol 3 dopmoro
TFormPol = class(TForm) st KiHEeMaTHIHOTO PO3paXyHKY IMIATYHHOI MOB3YHKOBOI TPYITH MEXaHI3MY.

Ha puc.2a npexncrasiena ¢opma TAPOForm?2 = class(TForm) animariii pyXy maTyHHOI TOB3YHKOBOI TPy
MexaHi3My s Bapianty 1. Ha puc.26 npencraBnena popma TAPOForm2 = class(TForm) aniMarii pyxy maTyHHOL
MTOB3YHKOBOI TPYNIH MeXaHi3My AJIS BapiaHTty 2.

a) 0)
Puc.2. ®opma TAPOForm2 = class(TForm) animauii pyxy: a) BapiauT 1; 0) BapianT 2

Ha puc.3a,0 npeacTasieHi TpaekTopii pyXy HEHTpa Mac IaTyHa IaTyHHO-TIOB3YHKOBOI ITPYIIHX LISl BapiaHTIB
1 Ta 2. Ha puc.3B,r mpezcraBieHi KiHEMaTH4HI MapaMeTpU TOYOK KPUBOIIMITHOTO MOB3YHKOBOTO MEXaHI3My IS
BapiaHTiB 1 Ta 2. AHami3 JaHWX IOKa3ye, IO BEPTHUKAJIbHE 3MIlllEHHsS HAIPSIMHOI MOB3yHAa CYTTEBO BIUIMBAE Ha
KiHEMaTHYHI OKa3HHUKH.

= KiHeMaTHYHi napaMeTpH
F KiHEMAaTH4HI NnapamMeT pu =
Tos 2
g g
- _ g 5
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a) 0) B) r)
Puc.3. I'padivni 3a/1eskH0CTi KIHEMATHYHHX apaMeTPiB VI LIATYHHO-NIOB3YHKOBOI IPynu: a) hopMa TPAEKTOPii LeHTPa Baru maryHa-
Bapianr 1 ; 0) hopma TpaekTOPii HEeHTPa Baru WIATyHA-BapiaHT 2 ; B) NepeMillleHHs] TOUYOK MeXaHi3My-BapiaHT 1; r) nepemMilieHHst

TOYOK MeXaHi3My-BapiaHT 2

B Ta6.1, 114 BapianTy 1, mpencTaBieHi pe3ysbTaTH po3paxyHKy AJIsl IIATYHHO-TIOB3YHKOBOT TPyIH MEXaHi3My
17151 1Ty nonoskens kpusomumny: 0% 90%; 180°% 270; 360°. B ta6.2 npeacTapieHi pe3yIbTaTH PO3PAXYHKY IIATYHHO-
MIOB3YHKOBOI TPYIH MEXaHi3My /I BapiaHry 2.

Tabmmms 1
KineMaTnyHi Ta AMHAMIYHI NapaMeTpH A/ TOYOK IIATYHHO-NOB3YHKOBOI rpynu (Bapianr 1)
Ul XAB yAB vBX VABX VABY xXKAB yKAB vXKAB | VYKAB

0 0.1500 0.0000 0.0000 0.0000 2.5000 0.1500 0.0000 0.0000 2.5000
90 0.0968 0.0250 -5.0000 | -5.0000 0.0000 0.0968 0.0250 -5.0000 0.0000
180 0.0500 0.0000 0.0000 0.0000 -2.5000 0.0500 0.0000 0.0000 -2.5000
270 0.0968 -0.0250 5.0000 5.0000 0.0000 0.0968 -0.0250 5.0000 0.0000
360 0.1500 0.0000 0.0000 0.0000 2.5000 0.1500 0.0000 0.0000 2.5000

Tabmums 2
KinemaTnyHi Ta AMHAMiYHi MapaMeTpH AJsA TOYOK MIATYHHO-NOB3YHKOBOI rpynu (BapiaHr 2)
Ul xAB yAB vBXx VABX VABY xKAB yKAB vXKAB | vYKAB

0 0.1173 -0.0740 | -5.5010 | -2.7505 2.5000 0.1173 -0.0740 | -2.7505 2.5000
90 0.0141 -0.0490 | -5.0000 | -5.0000 0.0000 0.0141 -0.0490 | -5.0000 0.0000
180 0.0173 -0.0740 5.5010 2.7505 -2.5000 0.0173 -0.0740 2.7505 -2.5000
270 0.0872 -0.0990 5.0000 5.0000 0.0000 0.0872 -0.0990 5.0000 0.0000
360 0.1173 -0.0740 | -5.5010 | -2.7505 2.5000 0.1173 -0.0740 | -2.7505 2.5000
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ITpu BUKOHaHHI PO3paxXyHKiB KyTOBa IIBHIKICTH KpUBOIIMIA jopisHiosaia 100 ¢, 1oBxkuHa KpUBOIIMIA IOPIBHIOBAA
0.050 M, noBxuHa matyHa nopiBHioBana 0.20M, BepTuKaibHe 3MiLlleHHs B BapiaHnTi | mopiBHioBasno 0, a B BapiaHTi 2
nopiBaioBaio 0.148 Mm..

BucHoBku

Po3pobnennii koM’ I0TepHUN MOy b AN aHIMalii pyxXy MIaTyHHO-TIOB3YHKOBOI IPYIIH, SIKHAH € CKIaJOBOIO

gactuHOIO mporpamu KDAM nmns Bu3HaueHHS KiHEMAaTHYHHX Ta JUHAMIYHAX ITapaMeTpiB IaTYHHO-TIOB3YHKOBOL
TPYIH MEXaHi3MiB MaIlIMH TEKCTHIIBHOI Ta JIETKOT IPOMHCIIOBOCTI, IO JO3BOJISIE Ha TOTIEPEAHBOMY €Talll IPOEKTYBaHHSA
BI3yaJIbHO OI[IHIOBATH TOBEIIHKY OKPEMHX JIAHOK MEXaHi3My IIaTyHHO-IIOB3YHKOBOI IPyTH Ta BU3HAYAaTH KOOPANHATH,
MPOEKLIT MIBUAKOCTEH Ta MPUCKOPEHb IIEHTPY Mac LIaTyHa, MOB3yHa Ta TOYKU NPUETHAHHS JIAHOK Ipyn Acypa Ha
LIaTYHI.
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