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AHAJII3 ITPOI'PAMHOI'O 3ABE3ITEYEHHA J1JIA AOCII)KEHHSA
MEXAHI3MIB HOJIIT'PA®IYHUX TA HAKYBAJIBHUX MAIIIUH

B. B. Biax

Yxpaiucwvra akademisa opykapcmea,
syn. ITioconocko, 19, Jlvsis, 79020, Yrpaina

Kinemamuunuti ma ounamiunuii ananis mMexauizmie € HeoOXiOHUM emanom
V po3pobyi HOBUX NONIZPAGIUHUX | NAKYEAILHUX MAWUH, d MAKONC VY NOKDAWEHHI
pobomu exce naasHux. Cb0200Hi icCHYye bazamo pizHosudie NPoSPamHozo 3abesne-
YeHHs, 3a OONOMO20I0 SAKUX MONCHA NPOBOOUMNU PO3PAXYHOK MEXAHIZMI6 HA KiHeMa-
muyni ma ouHamiuni xapaxmepucmuxu. Ilposedenuii ananisz ¢ mepesci Inmepnem
NOKA3a8, Wo Npogheciliti cucmemu asmomMamu308aH020 NPOEKMY8aHHs, AKI 0arOmb
MOJICTUBICING NPOBOOUMU KIHEMAMUYHULL A OUHAMIYHUL aHANi3, nompeodyroms
000amMKOBUX 3HAHb 071 POOOMU 3 HUMU, ETUKUX ANAPAMHUX Pecypcie poHouozo
KoMn 1omepa, a maxooic € dyace oopozumu. Hezsasicarouu na dexinora cnpob Haykos-
Yig ma iHoKCeHepis, Max i He 80AI0CL CMBOPUMU Oeulesull, NPOCMULL 8 3ACMOCY8aAH-
Hi ma bazamoghyukyionanrerul incmpymenm. Y €gponi ma CLLUA 6ynu pospodaeni
piuienns, AKi MOJCHA 3ACMOCO8Y8AMU JUULe Y NPOQPECILIHUX NOMYHCHUX CUCTHEMAX.
Tomy cmeopenHsa bazamo@yHKYiOHANbHO20, NPOCMO20 8 KOPUCTNYBAHHI Md HEe0opo-
2020 NPOSPAMHO20 3aDe3neyeHHs Ol PO3PAXYHKY MEXAHI3MIE € AKMYanbHUM.

Knwuoei cnosa: asmomamuszoseanun ananiz, CAIIP, kinemamuka, OuHamika.

[ocTtanoBka npodaeMu. OXHUM i3 TOTOBHUX HANpPSAMIB PO3B’SI3aHHS 3aB-
JaHb iHTeHcUQiKalii BUpOOHHLTBA 1 3pOCTaHHS MPOAYKTHBHOCTI MOJIrpadiyHOro
Ta MaKyBaJbHOTO yCTAaTKyBaHHS € 30UIbIIEHHS poOOYMX MIBUAKOCTEW monirpadiy-
HUX 1 makyBanbHuX ([TTIM) MammH-aBTomaris [ 1] 3 0AHOYaCHUM TiIBUIICHHSM KO-
CTi poOOTH X BUKOHABYHMX JIAHOK, LI0 CHPHSIE MiIBUILEHHIO SKOCTI HoirpagivyHoi Ta
MaKyBaJbHOI MPOAYKLii. Y IbOMY HampsiMi MOKJIMBHMH LUIIXaMHU € MOJEpHi3allist
HasIBHUX a00 MPOEKTYBaHHS HOBUX HUKIOBUX MexaHi3miB (LIM), 3naTHux 3abe3re-
YUTHU PyX pPOOOUHX JIAHOK 3a Oa)KaHUMU SIKICHUMH XapaKTepUCTHKaMu. Po3B’s13aHHS
[UX 3aBAaHb NOTpeOy€e PO3BUTKY BiOMHX, MOIIYKY i 3aCTOCYBaHHSI HOBUX METO/IIB
ix aHami3zy i 0cOONMBO CHHTE3Y 3a 3aJaHUMH KpUTepisiMH a00 (YHKLiOHATBHUMH
3aJIKHOCTSIMH.

HeoOxizHum eranom po3poOKu Ta ONTUMI3allii CydyaCHUX MEXaHi3MiB € Ki-
HemaTnuHui aHami3 [2-3]. [llopa3 wacrime Ha MOYAaTKOBHX €Tamax MPOCKTYBaHHS
nepen iHKeHepOM TOCTa€ MUTAaHHS MO IMpale3AaTHICTh MEXaHi3My B3araii, IpH-
YOMY 3 TIOIVISIAY HE TiJIbKHU 3a0€3MeUeHHS MILIHOCTI OKpEMUX HOTO YacTHH, a i B3ae-
MOJIiT 4acTuH 1 By3JiB y mpoieci podoru. [1lo6 3a06e3neuntn pyx poOOUnX JIaHOK
3a OaKaHNUMH SIKICHUMH XapaKTepPUCTHKaMH, iH)KEHEPH Ta HayKOBIII 3aCTOCOBYIOTh
Oararo pi3HHX METO/IB Ta IHCTPYMEHTIB, HAUMOIIUPEHIIIUM cepel] IKHX € POOOUHii
KOMII FOTep 31 BCTAHOBJICHUM Ha HOMY CIIeIiajli30BaHUM MPOTrpaMHUM 3a0e31edeH-
HsM. Lle 3a0e3neuye aBTOMaTH3aLlil0 MPOEKTYBaHHS, MiABHUIIYE TOUHICTH 1 MPUCKO-
PpIO€ Tpolec.

MeTta cTarTi — MoJaTH pe3yabTaTd MPOBEICHOTO aHaji3y JaHUX Y Mepexki
[HTEpHeT 32 aBTOMaTH30BaHUM KiHEMAaTHYHUM 1 TUHAMIYHUM aHAi30M MEXaHi3MiB.
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Mera ananmizy — oTpuMaTH iH(opmMariro mpo Te, SKi ChOTOMHI ICHYIOTh IIPOTPaMHi
MIPOAYKTH, IO 32 iX JOTIOMOTOI0 MOYKHA IIPOBOUTH PO3PaxXyHKH MEXaHi3MIB Ha iXH1
KiHEeMaTH4HI Ta JMHAMIYHI XapaKTePUCTUKH, & TAKOXK 3’ SICYBaTH, 110 AOCIIHKYBaIN
1 90TO JOCSTIIM BUCHI 3 PI3HUX KpaiH I aBTOMATH3AIlii po3paxyHKy MexaHi3MiB. Pe-
3YIIBTaTH JOCIIDKEHHS HEOOX1HI IS TOTO, 00 Mi3HATHCH, HACKITEKH aKTyaIbHAM
€ po3pOoOIICHHSI BIACHOTO CITEIIialli30BaHOTO, POCTOTO B KOPUCTYBaHHI, HEIOPOTOTO
MIPOAYKTY, SKUH HE MOTpeOyBaB OM BEIMKUX allapaTHUX PECypPCiB 1 MaB BETTUKI MOXK-
JIUBOCTI 3 PO3MIMPIOBAHUM (PYHKITIOHATIOM.

IIuTaHHsIM aBTOMATH30BAHOTO aHAJI3y 1 IPOEKTYBaHHS MEXaHi3MiB IPH-
CBSUYEHO 0araro HayKOBHX POOIT, IO 3yMOBJICHO TaKHUMH MOTpeOaMH: pO3B’sI3aHHS
CKJIAJTHUX 3aJ1ad MPOEKTYBaHHS (CHHTE3 MEXaHi3MiB 3 HOBUMH BIIACTUBOCTSIMH 200
Harepe 3aJaHIMH XapaKTepUCTHKAMH ); IIPUCKOPEHHS MPOIIECiB PO3B’ I3aHHA 3a71a4
NPOEKTYBaHHS; MiJIBUIICHHS SKOCTI pillleHh MPOCKTHUX 3aJ]1a4; BUSBICHHS HOBUX
MOXKITUBOCTEH, 1110 BUHUKAIOTH BHACHIJIOK MOSBU HOBOI, YJJOCKOHAJIEHOI OOYHCIIO-
BaJIbHOT TEXHIKH.

IIporec mpoekTyBaHH ITOBHICTIO BiITOBinae iHGOpMAITiiTHOMY IIPOIIECY, i
gac SKOTO BiIOYBa€ThLCS TIEPETBOPEHHS BX1MHOI iH(MOop™MaIIii (TTpo 06’ €KT, 0 TIpoeK-
TYETHCS) Y BUXIAHY Y BUTVISAI MPOCKTHUX JTOKYMEHTIB, BAKOHAHUX Y 3a/IaHii hopmi,
0 MICTSITh IPOCKTHI PillleHHs a00 pe3yibTaTH poekTyBaHHs. OTOX CydacHi mep-
COHAJTbHI KOMIT FOTEPH CTAIOTh HEBIZI'EMHOIO 1 TOJIOBHOIO YACTHHOIO CUCTEM aBTOMa-
Ttr3oBaHoro npoekryBauus (CAIIP).

CAD (Computer Aided Design) — cucTema aBTOMaTH30BaHOTO MPOCKTY-
BaHHs, (CAIIP) — mporpamMHuii makeT, Mpu3HadYEeHUN IS CTBOPEHHS KPECICHB,
KOHCTPYKTOPCHKOi Ta/ab0 TeXHOJOTiYHOI JoKyMeHTarlii Ta/abo 3D-monmeneit. Cy-
YacHI CHUCTEMH aBTOMATH30BAHOTO MPOCKTYBaHHs 3a3BHYAll BHKOPUCTOBYIOTHCS
CIITFHO 3 CHCTEMaMH aBTOMAaTH3allii iHKeHEepHUX po3paxyHKiB Ta aHamizy CAE
(Computer — aided engineering). Hani 3 CAD-cuctem nepematotbesi B CAM
(Computer-aided manufacturing — cucteMa aBTOMaTH30BaHO1 pO3pOOKH Mporpam
00poOku meraneit mis BepcratiB 3 UITY abo 'ABC (rHyYkuX aBTOMAaTH30BaHHX
BHPOOHUYHX CHCTEM).

IIpoanasni3yBaBim MaTepiaid, po3MillieHi B [HTepHETI, MOXKHA 3pOOUTH BHC-
HOBOK, III0 HHUHI ICHY€ 0araro pi3HOBHU/IIB ITPOTPAMHOTO 3a0€3IICUCHHS, SIKE A€ 3MO-
Ty MPOBOIUTH KIHEMAaTUYHHWHA Ta TUHAMIUHHUHN aHai3 Oymb-sKUX MexaHi3MiB. Cho-
rofHi € Benuka KUTbKicTh makeTiB CAIIP [4] pi3HOTO piBHSA, SIKI TOAUISIOTH HA TPH
BHJIN: BaXKKi, CEpEJIHi, JIeTKi 1 6e31uIaTHi.

Jlerkxi CAIIP nmpu3HadeHi 11sl BAKOHAHHS Maike BCiX poOiT 3 TBOBUMIPHUMH
KpeCIIEHHSAMH 1 MatoTh 0OMexeHui Habip QyHKIH 3a TPUBUMIPHUM MOICTIOBAH-
HSM. 3a TOTIOMOTOIO IIX CHCTEM BUKOHYIOThCS Ou3bko 90% ycix poOiT 3 IpoeKTy-
BaHHs. X04a HasIBHI 0OMEKeHHS pOOJISATh X HE 30BCIM 3pydHUMHU. | 'amy3s iX 3acTo-
CyBaHHS — CTBOPEHHS KpeClIeHb OKPEMHX JeTaeH 1 301poK.

Cepenni CAIIP — cuctemu, 0 3aiiMarOTh IPOMIXKHE TIOJIOKEHHS MiX BaXK-
kumu 1 terkumu CAILIP, ane mpu 11poMy af0Th MOXKIIMBICTh BUKOHYBatu 90% ycix
(GYHKITIH BaXXKHX, IO 3@ BAPTICTIO ONM3BKI IO JIETKUX.
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Baxxki CAIIP 3acTOCOBYIOTH IJIs1 BUPIIICHHS HAHOUTIBII TPYJOMICTKHX 3aB-
JTaHb — MOJIETIOBAaHHS TIOBEIHKHM CKJIQAHUX MEXaHIYHUX CUCTEM Y peajJbHOMY Mac-
mTabi gacy, Mo ONTHMI3YIOTh PO3PaXyHKH 3 Bi3yasi3alli€ro pe3yabTariB. 3a3Budait
JIO CKJIaJy CUCTEMH BXOISTH K CyTO IpadivHi MiJCUCTEMH, TaK 1 MOMYJII IS TIPO-
BEJICHHS PO3PaxyHKIB 1 MOMETIOBAHHS, ITOCTIIpoIiecopy it BepcerariB 3 UITY. Ha
Xanb, 11l HaumoTyxHimm CAIIP HaitOGUIBIT TpoMi3aKi Ta CKIIaMHI B poOOTIi, a TAKOXK
JTy’Ke JOPOTTi.

Haii6inpm BUKOPUCTOBYBaHUM B YKpaiHi mpodeciifHuM IporpaMHUM MOMY-
JIeM TSl KIHEMaTHIHOTO Ta JUHAMIYHOTO aHaJIi3y MEXaHi3MIB MOXKHA BBaXKaTd IPO-
rpamy KOMIIAC, sika mae 6i0miorexy aHimarii, Mmoxyns Dynamic Simulation, 1o
migKTIogaeThbes 1o nporpamu Autodesk Inventor, Mmomyms Cosmos Motion mporpaMu
SolidWorks, maker po3mmpenns Simulink cuctemu Matlab, porpamy T-Flex CAD
3D Tomo. Li mporpaMu 1opori, CKIIaaHI Y 3aCBOEHHI Ta TOTPeOYIOTh BEJTMKUX arapar-
HUX pecypcis. Bapricts ycix CAIIP ciiBBIZHOCHTECS 3a PIBHAMH TaKUM YHHOM [5]:

— mkHiA — $ 500-$ 2000 3a poboue mictie (AutoCAD, AutoCAD LT, Kommac),
— cepenniit — $ 2000—$ 20000 (Inventor, Mechanical Desktop, SolidWorks);
— Bepxuiii — monan $ 20000 (ProEngeneer, Unigraphics).

HemonaBrao [HTEpHET 3amoaoHUIa qyXKe I[ikaBa HOBHHKA — MOOUTBHHMA J10-
nmarok Autodesk ForceEffect Motion [6], axuif 1ae 3MOTy MTPOBOIUTH KiIHEMaTHYHUI
Ta KIHETOCTaTUIHHUN aHAJIi3 MeXaHi3MiB. JlomaTok MO)kHA OE3KOIITOBHO 3aBaHTAKH-
TH Ha MPUCTPOIT, K1 MPaIroroTh Ha cuctemax i0S abo Android (puc. 1). 3 miero mpo-
rPaMOI0 TAKOXX MOXKHA TIPAIIOBATH 1 HA MMEPCOHAIBEHOMY KOMIT IOTepi, aje TUTbKH B
Opay3epi Google Chrome Ta 3a yMOBH IMOCTIHHOTO JOCTYITY 10 Mepexi [HTepeHer.
IIponioHOBaHa TTporpaMa Ma€ 3HaYHI MIepeBard HaJ| IHITMMH 100 MPOCTOTH Ta JI0-
CTYITHOCTI, ajie po3MIAAaTy il SK IHCTPYMEHT JJI MPOEKTYBaHHS YM JOCIiIKEHHS
MEXaHi3MIB HE BapTO, BOHA OLIbIE MPUIATHA IJIs HABYAHHS CTYICHTIB, OCKUIBKH
Mae JIOBOJII 0OMEKeH1 IHCTPYMEHTH JJII MOJICTTIOBAHHS i aHaJIi3y MEXaHi3MiB.

.

Puc. 1. Autodesk ForceEffect Motion Ha iOS
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Pe3ynpraTi aHamily cBimdaTh, MO IJIS PO3PAaXyHKY MEXaHi3MiB BHKOPHCTO-
By1oTh He TUTbKH CAIIP, a Takok mommmpeHi yHiBepcanbHI IporpaMu, Taki sk Excel
3 oticHoro makety Bing Microsoft un MathCAD ¢ipmu PTC [7]. bararo pueHux
JIOCITIKYIOTH KOHKPETHI MEXaHi3MH 3a JOMOMOTOI0 TaKUX IMporpaM. Y KOXKHOTO 3
HUX BXK€ € CBOI METOAM JIsi PO3B’SI3aHHS IMMOCTABICHUX 3aBAaHb, TOMY iM JIETIIE
BHKOPHCTOBYBATH CTAHIAPTHI, JABHO BiOMI IPOTpaMHi MPOXYKTH. Takwid Iiaxis
MOXe OyTH JOPEYHUM JUISI OMHOPA30BOTO PO3PAXyHKY, HAIPHUKIIAL, 1T KypCOBOTO
YU IUATUIOMHOTO TPOEKTY, a TaKOX JJIsl PO3paxyHKy HECKIIAIHUX MexaHi3miB. Jlis
KOHCTPYIOBaHHS CKJIQJHUX MEXaHIYHUX CHUCTEM IOTPiOHO Oyme BUTPATUTH YUMa-
JI0 Jacy, a TaKO)K MOXKHA JIETKO TOMIUIMTHCS B SIKINCH CKIaAHIA (HOpMydi, i BeCh
PO3paxyHOK Oyie HEMpPaBUIBHHM, a, SIK CBIAYUTH MTPAKTHKA, 1100 3HAHTH TOMUJIKY B
00’ eMHOMY PO3paxyHKY, Tpeba TOKIACTH 06araTo 3yCHIIb i TEPIECIIUBOCTI.

He 3naiimoBmy criemiaii3oBaHOTo MPOTPaMHOTO 3a0€3MEICHHSI YKPATHCHKOTO
MOBOIO, MH ITPOBEIIH TOIIYK POCIHCHKOI0 MOBOIO, TIPOaHATI3yBaBIIIHA BETHKHHA 00CST
MaTepiaiiB. Pe3ynasrati aHamizy mokaszaid, mo Ha TepeHax kpain CHJI Oymu cripo-
O CTBOPHTH BIJIACHE IMPOTpaMHe 3a0e3MeUeHHs I KIHEMaTHIHOTO Ta JUHAMITHO-
TO aHaI3y MEXaHI3MiB, aji¢ BChOTO JIEKIIbKa MPOEKTIB MPUBEPHYIH A0 cebe yBary.
YV 2004 porti Ha 6a3i kadenpu Teopii Mexani3miB i MamuH y CankT-lleTepOyp3pKomMy
JIep’KaBHOMY TTOJTITEXHITHOMY YHIBEPCHUTETI CTYICHTH pa3oM 3 BHKJIaladaMH CTBO-
pum porpamy «CTpykTypHUE aHamizarop» [8-9]. IIporpama He moTpedye Benw-
KHX alapaTHUX PECypCiB i € 6€3KOMTOBHOIO, ajie BOHAa MajJo(yHKITIOHATRHA 1 TykKe
CKJIa/IHA B KOPUCTYBaHHI (aBTOp BUTPATHUB YUMAJIO Yacy Ta 3yCHib, OJHAK HE BIa-
JIOCh TIpOaHaTI3yBaTH Xo4ua O SKUHCH MexXaHi3M). ToOTo s poOOTH 3 TIPOrpaMoro
KOPHCTYBa4YeBi MOTPIOHO JTOXATKOBE MTEPCOHANLHE TOSCHEHHS CaMUX PO3POOHMKIB.
MalyTh, TOMY IeH MPOIYKT HE 3100yB MOMYIIIPHOCTI HABITH CEPEIl CTYNCHTIB.

Cepen iHIIUX IpOrpaMHUX MPOIYKTIiB, 3HaMAcHUX B [HTEpHETI, € «KiHemarnd-
HUH Ta CHJIOBHH aHami3 BaXipbHIX MexaHi3MiB» (KCABM) [10] ta Koatyp. KCABM
ctBopuB 2005 poxky cryment ITI VATV 1. FO. Horoinus Ha kadeapi mpuKIIaaHOi Me-
xaHiku. L[ mporpama myske ckiiagHa Ta He3pydHa, X04a B Hif 3asBJICHI JOCHUTH BEITHKI
MOXJIHBOCTI. KOHTYp € 3p03yMmisIoro Imporpamoro, sika Ma€ iHTYiTUBHUHN iHTepdelic,
ajie € qy’e MpocToro Ta Majdo(yHKITioHAIEHOIO. ToMy i1 HE BapTO 3aCTOCOBYBATH 10
IHCTPYMEHTIB JIJIs1 IPOEKTYBAHHS MEXaHI3MiB MAIllMH 1 B HAYKOBIiH JisUTEHOCTI.

B Vxpaini moxibHe nmporpamue 3abe3neueHus po3podisutu 2002 p. v Harrio-
HaJHLHOMY TIpHUYOMY yHIBEpcHTETI M. [[HITTporeTpoBChKa, 30KpeMa Hal 1AM TIpa-
moBaB ctyneHT Il kypcy Cranicias Pyes. Ae 3romom 1ieit IpoeKT He pO3BUBABCH 1
3QJIMIIABCS HepeaIi30BaHUM ITOBHOIO MipOTO.

Hyxe Oararo pe3yibTaTiB TONTYKOBI CHCTEMH BHAIOTH 3a 3allMTaMH aH-
TIHCHEKOI0 MOBOIO. byIto 3HalifieHo 6araTto aHTJIOMOBHUX IPOTPaMHUX IMPOIYKTIB 32
aBTOMAaTHU30BAaHUM KiHEMATHIHHUM 1 THHAMIYHUM aHaIi30M MexaHi3miB [12]. Oqaum
3 Takux nporpaMHux npoaykTiB € freeCAD [13] — e 3D CAIIP 3 MOXIIHBOCTSAMH
pyxy MoznemroBaHHA. [Iporpama migxomuTh UIS THX, XTO 3alliKaBJICHUH y BUBYCHHI
3D CAIIP i Bi3yamizamii MexaHi3MiB O€3KOIIITOBHO, ITEPET BUKOPUCTAHHIM CKJIa THI-
ITUX TaKeTiB. Y ik IporpaMi JOCHTh BUCOKI MOMKIIMBOCTI MOJICITIOBAHHS PYXY, TOMY
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il MO)KHA BHKOPHCTOBYBATH y HABYAJIHLHOMY TIPOIIECI ITiJ] Yac BUBYCHHS TCOMETPIl,
KiHeMaTuK¥, nuHaMiky 1 ¢izuku. [licas 3amycky miel mporpaMu Ta poOOTH 3 HEIO
BHILTHBA€E BUCHOBOK, III0 BOHA HE 30BCIM 3p03yMiJia 1 IS 11 BHKOPHUCTAHHS MOTPi0HI
JIOJaTKOB1 3HAHHS.

Po3poOKy iHCTpYMEHTY M1 pO3paxyHKy MEeXaHi3MiB Ha KIHEMaTHYHI Ta JTU-
HaMiuHi 3aiitHIOBamM B yHiBepcuTeTi Politecnico di Milano (Minan, Itamnis), mei
poeKT HasuBaeThess MBDyn [14]. ¥V €Bpori Taki mporpamMu po3poOisuii T0CUTh
bararo ¢ipm, omHiero 3 akux € ¢dipma Silux (IlIBeiimapis), ssxka po3podbmima Multi-
Body Dynamic Simulation [15]. B Icnanii Bueni yuiBepcurety Technical University
of Madrid 2005 poky 3akiguniau podoty Haa mpoektom MBS3D [16]. MBS3D —
nporpamMa 3 BIIKPUTUM BHXIJIHUM KOJIOM 3aralibHOTO MPU3HAYCHHS JJIsl IMHAMIYHO-
TO MOJCITIOBaHHS 0araroTUTLHUX CHCTEM. BoHA SBIIsIE COOOI0 TTPOTPAMHMK KO JJIS
MATLAB — € gyxe eheKTUBHOIO i TIepEBIPEHOIO.

Y Cnomydennx llltarax AMepukym Haa aBTOMAaTH3AIli€l0 PO3paxyHKy Me-
XaHI3MIB TPAIIOBAIH Ty’Ke 0araro BUSHUX Ta cremianictiB. OMHAM cepel HUX € iH-
x)eHep-mexanik J[>xor KonmMen, skuii po3poous meroq OMD [17], mo sBisie co6oro
KOMILIEKC 010J1i0TEK, Imporienyp Ta PyHKIIIHA, SIKi MOYKHA IHTETPYBATH B CEPEIOBHIIE
nporpamyBaHHas MoBoto C++ a6o Python. L{i MeTonmn MOKINBO BHKOPHCTOBYBATH
TaKOXX Y CHCTEMI aBTOMAaTH30BaHOTO MpoekTyBaHHsA Simulink. Taki roToBi pimeHHS
3HAYHOIO MipOI0 ITOMAaraTUMYTh PO3pOOHHUKAM IPOTPAMHOTO 3a0e3IeUeHHS Ta MPo-
(dheciifHIM 1HKeHepaM MeXaHiKaM.

BucnoBku. [1inOnBarouu miacCyMKH iHTEpHET-aHATi3y, MO’KHA CTBEPIKYBaTH,
o ceoromHi icaye 6araro BuniB CAIIP, ski 7aroTh MOMKIIHBICTE POBOIUTH KiHEMa-
THYHUH 1 TUHAMIYHUHN aHali3 MexaHi3MiB. L{e mepeBakHO BENIMKI MMOTYXHi1 CHCTEMH,
SIK1 JIOPOTO KOIITYIOTh, CKJIATHI B KOPUCTYBaHHI, TOTPEOYIOTH JOXATKOBUX 3HAHD 1
BEIIMKHX allapaTHUX pecypciB pobodoro koM roTepa. Jlimep po3poOKH TaKUX CHC-
Tem Autodesk po3pobuB Oe3komToBHHUNM MOOUTEHUN HomaTtok Force Effect Motion,
SIKUH MOXKe OyTH KOPHUCHUM ISl CTYACHTIB MaImTHHOOYMIBHUX CHEIliaTbHOCTEH. Y
kpainax CH/I Hag po3B’si3aHHSAM ITPOOIEMH aBTOMATH3AIlil PO3paXyHKy MEXaHi3MiB
mparroBany y 2000-X pokax, ajle BaroMuX pe3yibTaTiB MOCATHYTO He Oyino. Tomy
gepe3 HU3BKY IIATOCIIPOMOKHICTE OUTBIIICTh BITUM3HSIHUX YUCHHX Ta 1H)XKCHEPIB
BHKOPHCTOBYIOTH JUIsI PO3PAaXyHKIB YHiIBepcallbHI IporpaMu, Taki sk Excel. Y €Bpo-
i Ta CHIA TakoX AOCTIKYBany 11e¢ uTaHHs. CTBOPUTH MPOTPaMHUN IHCTPYMEHT
BY3bKOI CTIemiami3altii He BIaJloCh, ajie 0y1o po3po0iieHo Oararo pimieHs, sIKi MOJKHA
IHTETpYBaTH B TIOTYXKHI CHCTEMH I YIOCKOHAJIEHHS MTPOoeKTyBaHHA. OTXE, po3po-
OyeHHs nerieBoi, 0araroyHKITIOHAIEHOI, IPOCTOT B KOPUCTYBAHHI KOMII IOTEPHOI
MporpaMu JUTsl KIHEMAaTHIHOTO Ta TUHAMIYHOTO aHaIi3y MEXaHi3MIB € aKTyallbHOIO
POOIEMOTO.
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ANALYSIS OF SOFTWARE FOR RESEARCH
OF MECHANISMS OF PRINTING AND PACKAGING PRESSES

V. V. Vlakh

Ukrainian Academy of Printing,
19, Pidholosko St., Lviv, 79020, Ukraine

Kinematic and dynamic analysis of mechanisms is a necessary stage in
the development of new printing and packaging presses, as well as improving the
existing ones. Today there are many types of software which you can use to calculate
mechanisms on kinematic and dynamic characteristics. The analysis on the Internet
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has shown that professional computer aided design, which enable to conduct
kinematic and dynamic analysis, need additional knowledge to work with them, large
hardware resources of the computer, and are very expensive. After several attempts
of scientists and engineers to create a cheap, easy to use and feature rich tool have
failed. In Europe and the US they have developed solutions that can be used only in
professional powerful systems. So the creation of multifunctional, easy to use and
inexpensive software for calculating mechanisms is important.
Keywords: automated analysis, CAD, kinematics, dynamics.
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