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Onucano opueinarbHull COOCHUU KYIAu4KOB0-8ANCIIbHULL MEXAHIZM NePioOUdHO20
ROBOPOMY, WO O03B0JIAE Y OOBILILHUX MENCAX 6CIAHOBNIEAMU CNIBBIOHOUEHHS NEPiodis
nepemiwents i ucmoro eedenoi nanku. llpoananizoeano pobonty mexanizmy, 6io3Haue-
HO cneyugiuni KOHCMpPYKMUGHI 0COOIUBOCMI MA BUCBIMAEHO MEMOOUKY PO3PAXYHKY O
00CsACHEHHS 3A0AH020 3AKOHY NEPIOOUYHO20 PYXY 6€0eHOI IAHKU.

Mexanizm mooice 6ymu gukopucmanuii 011 nepeoayi HaniePadbpuKamis y MautuHax
noniepaghiuno2o0 ma naxKy8anbHO20 NPUSHAYEHHS.

Knrwowuogi cnosa: kynauox, Kpugowiun, 6axiciis, Mexaniam Xpanosut, Cmonop pux-
YItiHU.

IocranoBka npodsemu. LLlupoke 3acTocyBaHHs Ky/I1auKOBO-BaKIIBHUX MEXaHi3MiB
00yMOBIICHE MOXJIUBICTIO BUKOPUCTAHHSI IOLIIBHOTO 3aKOHY PyXY BEICHOI JIAHKH. AJle
y HEX OOMEXKEHE IepeMillieHHs BECHOT JIaHKH. MI0ro 36iMbIIeHHs BUMArae BHECEHHS
JIO/IaTKOBHX MPOMDKHHX JIAHOK, IO CYITPOBOXKYETHCS 301IbIICHHSAM radapuTiB MEXaHi3-
My. [HIII MexaHI3MH NIEPIOAMIHOTO TOBOPOTY — MAJIBTIHCHKI, KyJIa4KOBO-3y04acTi TOILO,
MaroTh (PikcoBaHMIi 00 HEBEIMKUI MOBOPOT 1 MICTATH JOAATKOBUH MapaselbHUM BaJl.

[lepeBaramu mMpONOHOBAHOTO MEXaHI3My € HOro KOMIIAKTHICTb, MOXJIMBICTH pea-
Ji3auii 1oUiabHOIO 3aKOHY MEPIOANYHOrO pyXy 1 3a0e3MedeHHs OTPiOHOTO CITiBBiAHO-
LICHHS MEPioliB PyXy 1 BUCTOIO BEJCHOTO BaJa.

MexaHizM Moxe OyTH BUKOPHCTaHWH, HANPUKIA, Il MOJadl y 30Hy BUCIKaHHS
KapTOHHOI 3ar0TOBKH MITAHIIOBAJILHOTO Mpeca.

AHaJi3 ocTaHHIX J0CTiIZKeHb Ta mMyOmikamiii. MexaHi3MiB NIEPiOUYHOTO TTOBO-
poty Bimomo Oarato [1]. BinmnoBinHo HasiBHI 4umcenbHI MyOiKaIii 3 aHalizy i CUHTe-
3y nux MexaHi3MmiB. [IpomoHoBaHMi MeXaHi3M € OpUTIHAJIBHUM 1 Ma€ MEBHI MepeBaru
MOPIBHSIHO 3 aHAJIOTaMM, YUM 00YMOBIIIOE JOLUIBHICTD HOTO BUCBITJICHHS.

Meta cTarTi — 3a KIHEMaTHYHOIO CXEMOIO NpOaHallizyBaTH poOOTY MEXaHi3Mmy,
BiJJ3HAYUTH crielM(idHi KOHCTPYKTUBHI OCOOIMBOCTI Ta BUCBITIUTH METOAMKY PO3pa-
XYHKY Ul JOCSITHEHHS 33JaHOTO 3aKOHY IEPIOANYHOIO PyXy BEJCHOT JIAHKH.

Bukiiax ocHOBHOTO MaTepiany nociaimkenHs. KinemarnyHa cxema MexaHi3My Ha-
Be/ieHa Ha puc. 1, a Horo crpolieHe KOHCTPYKTUBHE 0OPMIICHHSI — Ha pHC. 2.

Ha Bexydomy Baii 1 3aKpiuntoeTbcst KpUBOLIMI 2, IO MAPHIPHO 3B’ sI3aHUH 3 TO-
BOJKaMH 3 i 4 Ta KOPOMHCIIOM 5, iK€ BUILHO BCTAHOBJICHE Ha BeieHOMY Bali 6. J[oBxH-
HU KpUBOLINIIA 2 1 KOPOMHCIIA 5 OTHAKOBI.
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Puc. 1. KinemarnyHa cxema MeXaHi3My

[ToBomok 3 OPCTKO 3B’sI3aHUN 3 KOPOMHCIIOM &, SIKE OTPUMY€E XUTAIbHUNA PyX BiJ
HEPYXOMOTO KyJadka 7. 3aaHuil 3aKoH NepioANYHOr0 PyXy BeACHOro Baia 6 3a0e3neuye
npodisip Kynadka 7, NUIIXOM 3MIiHM KyTa MiDX BeIy4OIO JaHKOIO — KPHBOIIUIIOM 2 i
BE/ICHOIO JIAHKOIO — KopomucioM 5. IToBopoT BeaeHoro Bana 6 BiOyBaeThcs 3a JI0IO-
MOTOIO XParoBOTr0 MeXaHi3My, cobauka SIKOTO LIapHIPHO 3aKpilyieHa Ha KOPOMHCI 5,
a XpanoBUK 9 KOPCTKO MOCaKEHUH Ha Basl 6. BKIIOYEHHS 1 BUKJIIOYEHHS! XParlOBOTO
MeXaHi3My Ha Iepiof TOBOPOTY Baja 6 BinOyBa€eThCs 3a IOIIOMOTOI0 HEPYXOMOTO KOIIipa
10, o B3aemoyie 3 mianpyxuHeHnM (npyxuHa 13) Baxxenem codauku. Buctiii Benenoro
BaJIa BiANoOBigae 3MiHi mpodimio Kynadka 1o 1y3i kona. B nepion Bubiry nepenava enep-
rii BiA cui iHepuil y KOHTYp MexaHi3My 3a0esneuye (QppUKLiIHUI CTOMOp, 10 MICTHTh
nianpyxuHeny (npyxxuHa 14) ¢puxuiiiny xonoaky 11, mapHipHO 3B’3aHOIO 3 KOPOMHC-
JIOM 5, siKe B3a€MOJI€E 3 JUCKOM 12, 110 3aKpiliieHe Ha BEJCHOMY Balli 6.

Memoouka po3paxyuxy mexanizmy. OOIpyHTYBaBLIM PO3MIPHY CXEMY MEXaHI3My i
MIPHUIHSBIIY JIOIJIbHE BiJHOIICHHS PyXy i BUCTOIO BEJCHOTO Bala, crienugiyHa 3a1a-
Ya PO3paxyHKy MEXaHi3My 3BOAMTHCS O BU3HAYECHHS palliyCiB-BEKTOPIB €KBiAiCTAaHTH
npodiso Kynauka.
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Puc. 2. CriporieHe KOHCTPYKTHBHE OPOPMIICHHSI MEXaHI3My

Jlist HaOUHOCTI Ha puc. 3 300pakeHi 3anporpamMoBani rpadiku nepemimeHns () i
IIBUJIKOCTI (&),) BEAEHOTO Balla, & TAKOXK rpadik piBHOMIPHOI INBUIKOCTI (a)o =x-n/ 30)
BE/y4Oro Bajia. BiInoBigHo 10 NpUHIMITY POOOTH MEXaHi3My 3arajlbHUHM KyT OBOPOTY
(l//z) BECHOTO Bajia PiBHUK KyTOBI OBOPOTY () BeAy4Oro Baja.

Po3paxynkoBa cxema /1j1sl BU3HaUCHHS PaJliyCiB-BEeKTOPiB MPOQiI0 Kynauka 300pa-
JkeHa Ha puc. 4 (OykBamu A, B, C, D mo3Ha4eHo BUXiJHE MTOJOKESHHS MEXaHI3My, a OyK-
Bamu A/, B, C/, D/ — Gikyue MOJIOKEHHS).
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Puc. 3. [lapameTpu pyXy BEeIEHOI JaHKU

Puc. 4. Po3paxyHkoBa cxema MeXaHi3My

Jlo mouatky po3paxyHKy nNpodiiro Kylauyka HeoOXiHO 3a1aTUCsl PO3MipaMH JJAaHOK
04 = OC = a, AB = BC = ¢, AD = b i 104aTKOBMMH KyTamH &, i y,. Bubpanuii 3axkon
NEPIOAMYHOIO PyXy 3pYYHO NOAATH B iHBapiaHTHiK Gopmi [2]. Toxi nepemimmenns (),
IIBUJIKICTB (a)w) 1 IPUCKOPEHHS (gw) MaTUMYThb BUIIISI

— Vs . .
V=0 Yy, ®,=b =18 =G T2’
1 1
ne a, b, i ¢, — BIANOBIAHO 0€3pO3MipHI KOEDIMIEHTH NEPEMILICHHS, MBHAKOCTI 1

MPUCKOPEHHSI, 10 BiANOBIAAIOTH MO3ULISM NPONOPLIHHUM KyTOBI (#1) IOBOPOTY BexLy-
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4Oro Baja Ha Bifipi3Ky 4acy 7. Takum 4MHOM, Marouu Il KOKHOI MO3MIIiT 3HAYEHHA ¢
1/, 1 aHaJi3yl0uu cxeMy Ha pHc. 4, 3HAXOAUMO ODKYUUH KyT [IOBOPOTY Kopomucia AD:
a) J10 MMoJIOBMHH Tiepiony 7' ;

V=7~ (2. -v),
0) mics monosuny nepiony 7,

Vi=7Yo _(V/i _¢i)'

TakuMm unHOM, OKYUYHH palliyc-BEeKTOp €KBiAiCTaHTH KyJlauka (32 TEOPEMOIO KOCH-

uycis) 2, = f(¢)

o) =\/az+b2 —2a-b-cosy,.

[TouaTrkoBa e€KBiiCTaHTH KyllauKa

PoX =\/a2 +b° =2a-b-cosy,,
1€ y, — NOYaTKOBHMHI KyT HaXuily Kopomucia AD.
BucnoBku. Onrcano poOoTy, KOHCTPYKTUBHE O(OPMIICHHS Ta IPUHLUIT PO3PaxXyH-
Ky OPHUIIHAJBHOTO KYJIa4KOBO-BaXKIIBPHOTO MEXaHi3My, 10 Ma€ IEBHI IepeBaru nepexn

aHaJioraMy Ta Moke OyTH BUKOPHCTaHMH AJIs mepefadi HamiBpaOpUKaTiB y MalinHax
noJjirpaivHoro Ta naKyBajibHOTO NPU3HAYCHHS.
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The widespread use of cam-lever mechanisms is conditioned by the possibility of
using an expedient law of motion of the driven section. But they have limited movement
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of the driven section. Its increase requires additional intermediate sections, which is
accompanied by an increase in the dimensions of the mechanism. Other mechanisms of
periodic rotation — Maltese, cam-toothed, etc., — have a fixed or a small rotation and
contain an additional parallel shaft.

The advantages of the suggested mechanism are its compactness, the possibility of
implementing an expedient law of periodic motion and providing the necessary ratio of
moving periods and the position of the driven shaft. The mechanism can be used, for
example, to feed the cardboard blank of the cutting press into the die-cutting area.

The article presents a method for calculating geometric and kinematic parameters
of a coaxial cam-lever mechanism. According to the kinematic scheme, the mechanism of
the work has been analyzed, specific design features have been noted, and the calculation
method has been presented to achieve the given law of the periodic motion of the driven
section. Having adopted the expedient relation of the motion and the position of the
driven shafi, the specific task of calculating the mechanism is reduced to the definition of
the radii-vectors of the equidistance of the cam profile. The article presents the graphs
of movement and the speed of a driven shaft, as well as a graph of uniform speed of
the driving shaft. In accordance with the principle of operation of the mechanism, the
overall angle of rotation of the driven shaft is equal to the rotation angle of the driven
shaft. Also a calculation scheme has been presented for determining the radii-vectors of
the cam profile.

The work, the construction design and the principle of calculating the original cam-
lever mechanism have been described, which have certain advantages over analogues
and can be used for the transfer of semi-finished products in printing and packaging
presses.
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