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JlocnmipkeHHsT ICHYIOYMX Ta MPOEKTYBaHHS HOBHX MAIMH 1HAYCTpil Moau
BUMarae NpOBEACHHS BCEOIYHOr0 aHali3y CTPYKTYpPHHX TpYIl JIAHOK, 3 SKUX Taki
MeXaHI3MHU CKJIanarThes. CKIamHi 3a TeOMETPIEId TPaeKTopii poOOYHMX TOUOK,
HEpIBHOMIpPHI 3aKOHM pyXy pOOOYMX OpraHiB TEXHOJOIIYHOro OOJIa[HAHHS
BUMarae BiJl pO3pOOHUKIB MalllMH B IX CTPYKTypi BHKOPHUCTOBYBAaTH CTPYKTYpHI
IPYIH JIAHOK TPEThOTO Ta BHIIE KIACiB. AHAN3 TaKUX CKIAJHHUX TPYI JIAHOK
MOXIIMBHH 3a YMOB BHUKOPHCTAHHS CHELIQJIbHUX METOMIB JOCHTIKCHHS (IUIs
CTPYKTYPHUX TPYII JIAHOK TPETHOTO KJIAaCy PO3POOJICHO CIIOCOOM «ITOMHIIKOBHX
MIOJIO’KEHb» Ta «OCOOJIMBHX TOYOK» [1]), IO B KiHIIEBOMY paxyHKY JO3BOJISIOTH
BUKOHATH aHaJIi3 ajie 32 paXyHOK TOYHOCTI iX MPOBEICHHS.

JocmimpkeHHs, II0 TOB’s3aHi 3 po3p0OKOI0 TMOCITIJOBHOCTI i MPOBEACHHS
aHaNI3y CKJIQJHUX MEXaHI3MIB 3 CTPYKTypHHMH I'PyIIaMH JIAHOK TPETHOTO Ta BHUIILE
KJIaciB, sIki O ypaxoByBaJM iX cTpyKTypy [2, 3] € akTyaJlbHUMHU Ta HEOOXiTHUMHU
JUIsl HATTOBHEHHSI HAYKOBUX 0a3 JIaHuX, 100 B Mai{0yTHbOMY BUPIIINTH aKTyaJIbHY
IHKEHEepHy 3aJady aBTOMAaTH3alil MpoIecy MPOEKTYBaHHS MeXaHi3MiB [4], siki
6a3yloThCsl Ha CTPYKTYpHHX 3aKOHOMIpHOCTAX iX OymoBM [5] Ta NpOrHO3YIOTH
CTPATETi0 MOMANBIINX JOCIIIKeHb, HATIPUKIIA, KiHeMaTHaHuX — [6, 7].

Mera poboTH mossArae B TOMY, IIO0 JUIi CKJIQJIHOTO BOCHMHIIAHKOBOTO
MeXaHi3My pO3pOOHTH ONTHUMAalbHY WOCTIOBHICT Mid IS TPOBEICHHS
CTPYKTYPHOTO aHajli3y Ta BHKOHaTH HOro KiHEMaTH4YHE JOCHI/DKCHHS B
rpadoaHATITHIHUH c1toci0 (MeTo]] o0y IOBY TUTaHIB IMIBHIKOCTEH).

PosrnssHeMO MexaHI3M TpPeThOTO Kiacy 3 OJHIEI0 CKJIQJHOIO JIAHKOIO,
KiHEMaTH4YHa CXeMa SIKOr0o HaBejeHa Ha puc. 1. MexaHi3M yTBOpeHHH HEpYXOMOIO
Ta IHIIUMHU PyXOMHMH JaHKaMu (JIaHKH 1, 5 pyXxaroTecs o0epTaibHO, JaHku 4, 7 —
MOCTYNAIBHO, JTAHKU 2, 3 ,6 — TUIOCKO MapaenbHo).

CTpyKTYpHOIO OCOONHBICTIO MEXaHI3My € HasSBHICTb CKJIAJHOI JIAHKH 3, B
CTPYKTYpi SIKOTO € YOTHPH eleMeHTH KinematnuHux nap B, E, C, K, axumu BoHa
OJTHOYACHO MPUETHYETHCS O JBOX IIATyHIB 2, 6 Ta 10 moB3yHa 4 i kKopommucia 5,
SKi B CBOIO Yepry yTBOPIOIOTh KiHeMaTuuHi mapu J] ta Oz 3 KOpITycOM MEXaHi3My.
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Benydoro nmaHKOIO MeXaHI3My € KpPUBOMHII 1, IO SIKOTO IIOCIHiZOBHO
MIPUETHAHI 1Bl CTPYKTYPHI TPYIH JIAHOK TPETHOTO KiIacy (JaHKH 2 — 5) Ta APYroro
Kiacy (1aHku 6, 7). 3BepTaeMo yBary Ha Te, IO HAIpsIMKH BEKTOPIiB IIBHUAKOCTEH
meox Touok C ta K maryna 3 Mu 3HaeMo: BekTOp MBHIKOCTI Todku C €
napajenbHUM /10 HamnpsIMHOI XX, a BEKTOp MBHAKOCTI Toukn K €
neprneHaukysipauM 10 KO2, 32 yMOBH iX HajeXHOCTI, BIANOBITHO, 10 MOB3yHa 4
Ta KopoMmucia 5. Bu3HayaeMo TOJIOKEHHS MUTTEBOTO LEHTPY IIBHIKOCTEH
matyHa 3, ik TouKy P3 mepeTuHy mepreHIuKyispiB MoOyJOBaHHUX O HAIPSIMKIB
BEKTOPIB MBUAKOCTEH, BiAMOBiAHO, 3 Touok C Ta K Ha KiHemaTn4Hill cxemi.
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Puc. 1. KinemarnuHa cxema Ta IUIaH MIBUAKOCTEH MEXaHi3My TPEThOTO KIacy 3
OJTHI€IO CKJIaJHOIO JIAHKOFO

YMOBHO 00HMpaeMo BeIydYOIO JIAHKOK MEXaHi3My MAaryH 3, IO MHTTEBO
00epTaEeTbcsl HABKOJIO TOYKM P3 B HampsMKy, HallpHKIAA, 32 HAIPIMKOM pPyXy
TOJMHHUKOBOI CTPIIKH. 3a1a€MOCH JOBUIFHUM MAacIITaboM Ta OyIyeMO Ha IUTaHi
mBUAKOCTEH BekTopu MmBUAKocTe Todok B, E, C, K, moBxkuHM sKHX €
MPONOPHIHHAMY BETMIHHAMU 1X BificTaHEH 10 TOUKH P3.

CkiajaeMoO CHCTeMH BEKTOPHHX PIBHSHB JJIS TOUYOK A Ta M: B piBHSHHSIX
JUT BU3HAYECHHS BEKTOPY IIBUAKOCTI TOUKH A 3a moirtoc obupaemo Touku B ta Oy,
a gt Bektopa Toukd M — Toukn E Ta H. Po3B’s3yeMo cuctemMm BEKTOpHHX
PIBHSHB Ta BH3HAYa€MO HA IUIaHI OIBUAKOCTEH TIOJ0KEHHS TOUOK «ay, Ta «M».

PoOumo mepeBipky 0OpaHHS MPaBWIBHOTO HANPSIMKY OOCpPTaHHS CKIaIHOL
JAHKK 3 HABKOJIO MHTTEBOTO IEHTPY oOepTaHHsA P3, ansd 4oro BU3HAYaEMO
HANPSMOK KYTOBOI IIBUAKOCTI JIAHKK 1: 3TiTHO 3 BEKTOPOM IIBHIKOCTI TOYKH A
HANPSIMOK KyTOBOT IIBUAKOCTI JJAHKH 1 30ira€Thcs 3 HAPSIMKOM AiACHOI KyTOBOL
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IIBUIKOCTI KPWUBOIIMUITY |, IO MiATBEpIKy€e MPaBHIBLHO OOpaHy 3a HAIPSIMKOM
KyTOBY IIBHIKICTh JAHKK 3. Y pa3i He 30iraHHs HANPSMKy KyTOBOI HIBHIKOCTI
JmaHKu | 3 OIMCHUM HAmpsIMKOM KyTOBOi MIBHIKOCTI KpHBOIHIY | moOymoBy
IUIaHy LIBHAKOCTEH HEeoOXimHO Oyio O MOBTOPHUTH 32 YMOBHM 3MIHM HalpsMKy
o0epTaHHs JaHKM 3 HaBKOJIO TOYKM P3 Ha NPOTHIECKHHH O IOINEPEHBO
00paHoro.

Buznauaemo pnilicHy BenuuuHY Maciitaly IJlaHy IIBHIKOCTEH Ta poOMMO
PO3paxyHOK BCiX HEOOXIIHMX KiHEMaTH4YHUX IapaMeTpiB MeXaHi3My TpEThOro
KJIacy 3 OJHIEIO CKJIAJHOIO JIAHKOIO.
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DETERMINATION OF PLANAR MECHANISMS WITH HELP OF
GRAPHIC-ANALYTICAL METHOD

Research and design of new machinery for the fashion industry require comprehensive
analysis of the structural groups of links comprising such mechanisms. The complexity of
trajectory geometries of working points, uneven motion laws of working elements of
technological equipment necessitates machine developers to utilize structural groups of
links of the third and higher classes in their structures. Analyzing such complex groups of
links is possible by employing special research methods, ultimately allowing analysis but at
the expense of the accuracy of their execution. The aim of the study is to develop an optimal
sequence of actions for conducting structural analysis and to perform its kinematic
investigation in a graph-analytical manner using the method of velocity plan construction
for a complex eight-link mechanism.
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