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STRUCTURAL TRANSFORMATIONS OF A COMPLEX MECHANISM
WITH TWO CRANKS

Complex planar mechanisms are increasingly being used in the process equipment of light
industry. The lack of a universal method of kinematic research of these mechanisms allows us
to assert the relevance of work on the structural analysis of multilink mechanisms. Purpose
of the work-is simplify the kinematic analysis of a complex third-class flat mechanism with
two cranks using another possible sequence of study. To do this, we analyzed the possible
structural transformations of the structural formulas of the structure of the mechanism de-
pending on other possible initial mechanisms. To study the effect of movement of one crank
we conditionally stopped another. On the contrary, we stopped the first crank of a complex
mechanism and analyzed the structural transformations of its structural formulas.
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CTPYKTYPHE NOCJIIKEHHSA MEXAHI3MIB TPETBOT'O
TA YETBEPTOI'O KJIACIB

Komeas I'.B., k.T.H, go11., Komeas C.O., K.T.H, 1011.
KuiBchbKuii Hal[iOHAILHUI YHIBEPCUTET TEXHOJIOTIH Ta nu3aiiny, M. Kuis, a_koshel@ukr.net

CTpyKTypHi IpYITH BUILOTO KJIACY, 10 CKIAAYy SKUX HAIXOIATh YOTHPH, LIICTh
a0o OiJIbLIIe JIAHOK 3 BIAMOBIJIHOIO KUIBKICTIO KIHEMAaTHYHUX T1ap 3 OJIHOTO OOKY BXKe
BUKOPHCTOBYIOTHCS 200 MarOTh MEPCIIEKTHBH JI0 3aCTOCYBaHHS B MEXaHI3Max TeX-
HOJIOT1YHOTO 00JIaHAHHS JIETKOI MPOMUCIIOBOCTI, 3 1HIIIOTO — HE MAalOTh PO3po0IIe-
HUX VHIBEpPCAJbHUX METOMIB KIHEMAaTHYHOTO Ta JWHAMIYHOTO JOCHiKEHb.
[ToB’s3aH0 Take 3 PI3HOMAHITTAM BHU/IIB CTPYKTYPHUX TPYII, SIKi MOXKYTh OyTH YTBO-
PCHi YOTHpMa, a B OCOOJIMBOCTI IIICThMa Ta OLTBIIOK KITBKICTIO JIAHOK Ta BiITIOBI-
JHUMH iM KIHEMAaTHYHUMH TTapaMu.

Henocratast po3poOka CrocoOiB CTPYKTYpHOTO aHai3y CKJIATHUX IIOCKHX
rPyII JIAHOK € ()aKTOPOM CTPUMYBAHHS X BUKOPUCTAHHS B TEXHOJOTTYHOMY 00181~
HaHHI MaIIMHOOY/iBEIbHUX Tally3ei BUPOOHHUIITB, 30KpeMa, B MAIIMHOOYIyBaHHI
JIETKO1 IPOMUCIIOBOCTI, TOMY JTOCITi/P)KEHHS, SIKi TIOB s13aHi 3 CTPYKTYPHHUM aHAIi30M
CKJI/IHUX [UIOCKUX MEXaHI3MiB € aKTyaJllbHIMH B Cy4aCHHX YMOBaX PO3BUTKY TeOpii
OyZI0OBU MEXaHi3MiB.

[MuTaHHAM DOCHTIKEHHS MEXaHi3MIB BHITUX KJIACIB PUCBIIYETHCS PsijI poOiT,
B SIKMX PO3MIIAAAIOTHCS 33/1a4i CTPYKTYPHOTO CHHTE3Y IIECTHIIAHKOBOTO CKJIQJTHOTO
MmexaHi3My [1] abo anHaizy MexaHi3My 3i CKJIaTHOIO CTPYKTYpPHOIO I'PYIIOIO JIAHOK
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TpeThoro kiacy [2], kinemaTuaHoro [3] Ta cuioBoro [4] aHANI3y CKIQIHUX MEXaHi-
3MiB, aHATITHYHUM [5] Ta TpadoaHaTiTHYHIM MeTomamu [6, 7].

MeToto poOOTH € CTPYKTypHE AOCIHIIKEHHS MEXaHi3MiB TPETHOTO Ta YeTBEp-
TOTO KJIACiB Pi3HMX BapiaHTIB, MO CKIAJAIOTHECSA 3 CTPYKTYPHHX TPYII, IO CKIamy
AKX HaJXOANUTh YOTHPH JIAHKH Ta ITICTh KIHEMaTHYHUX Hap, siKe O 103BOJIMIIO OTPH-
MaTH CTPYKTYpHi Gopmynn OyIoB CKIaIHUX IUIOCKHX MEXaHi3MiB, IO TOCIIIKY-
I0TBCA 3 YPaxyBaHHSIM BJIACTUBOCTEH CTPYKTYPHHX CXEM 3MIHIOBATH KJIac MEXaHi-
3My B 3QJIS)KHOCTI BiZl 00paHOT HIIIOT MOKJIMBOT BX1THOT JIAaHKH MEXaHi3My.

JlocniKeHHIO MiJUISTaloTh CTPYKTYPHO MOXKIIMBI MEXaHI3MHU TPETHOTO Ta 4e-
TBEPTOTO KJIAciB Pi3HUX BUJIIB HA OCHOBI CTPYKTYPHHX I'PYII JJAHOK TPETHOTO KIIacy
TPETHOTO MOPSKY Ta YETBEPTOTO KIACy APYTOro MOPSIKY.

Otpumani pe3ynbTaTd y BUMIIAAL GopMyn OyZoB MexaHI3MiB J103BOJISITH I10-
mepire po3poOUTH TOCHITOBHICTh Milf AJS TOAAJBIIOr0 KiHEMATHIHOTO TOCIi-
JOKEHHS TTApaMeTpiB TOYOK, IO CIIBNAAAI0Th 3 TEOMETPUYHIMH IEHTPAMH KiHEMa-
THUYHHX Nap CTPYKTYPHHUX TPYyN MEXaHI3MIB, a IO-Ipyre — CIPOCTUTH Taki JOCHi-
JDKEHHS B 3B’SI3KY 3 MOXJIMBICTIO BH3HA4YEHHS ONTHMAIBHOTO BapiaHTy MOYaTKO-
BOTO MeXaHi3My B (GOpMYITi OyIOBH MEXaHi3MYy, UL SIKOTO KJlac MeXaHi3My, IO J10-
CIIIKYEThCS] Ha0yBa€e HAIMEHIIOT MOXKIIMBOI BEJINUNHH.

Amnaii3z otpuManux GopMys OyI0B MEXaHI3MiB TPETHOTO Ta YSTBEPTOI'O KJIaCiB
PI3HHMX BHJIB Ha OCHOBI CTPYKTYpPHHX TPYIl JAaHOK TPETHOT'O KJIAaCy TPEThOro IO-
PSAIIKY Ta YETBEPTOTo KJacy APYroro MOpsAKy JO3BOJISIE CTBEPKYBATH, IO MeXa-
HI3MH TPETHOTO KJIaCy MOXKHA JOCIIIUTH B IOCJIIOBHOCTI, sika 00yMOBIIEHa KiHe-
MaTHYHO-CKBIBaJICHTHUMH MEXaHi3MaMHU JPyroro Kjiacy, a MeXaHi3MH 4eTBEPTOrO
KJIacy - MeXaHi3MaMH TPEThOTO KJIacy.

3po0IieHo CTPYKTYPHE AOCIIKEHHSI MEXaHI3MIB TPETHOTO Ta YETBEPTOTO KJla-
CiB Ha OCHOBI MOXKJIMBHX BapiaHTiB CTPYKTYPHUX TPYI TPETHOTO KJAacy TPETHOTO
MOPSJKY Ta Y€TBEPTOro KJIAaCy APYTroro MOPsAKY 3a JOIOMOIOI0 YMOBHOI 3MiHH Be-
Iy4oi TaHKK MexaHi3My. OTpruMaHi pe3yabTaTH J03BOJISIOTE CIIPOCTUTH KiHEMaTH-
YHHI aHAaJIi3 TAKIX MEXaHi3MiB Ta 301IBIINTH TOYHICTh PE3YIBTATIB TOCIIHKCHHS.
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STRUCTURAL RESEARCH OF THE THIRD AND FOURTH CLASS
MECHANISMS

The purpose of this work is to study structural mechanisms of the third and fourth classes of
different variants, which consist of structural groups with four units and six kinematic pairs.
We have obtained structural formulas of complex flat mechanisms, taking into account the
properties of structural schemes to change the class of mechanism depending on the selected
other possible input link of the mechanism. We have made a structural analysis of the complex
flat mechanisms of the third and fourth classes on the basis of possible variants of the struc-
tural groups of the third class of the third order and the fourth class of the second order. The
obtained structural formulas allow to simplify further kinematic and power force studies of
such mechanisms and to increase their accuracy.
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HECYYA 3JJATHICTh APMOKAM’SSHUX KOHCTPYKIIIA
3 KOMBIHOBAHUM APMYBAHHSAM

Kpamapuyk A.IL., k.T.H., gou., libuunubkuii 5.M., K.T.H., 101.

boobano T.B., K.T.H., 1011., JuTBuHAK O.51., K.T.H.
Harmionansauit yHiBepcuteT «JIpBiBChKa MOMITEXHIKa», M. JIBBIB

Kam'siHi KOHCTPYKIIiT IIMPOKO BUKOPUCTOBYIOTHCS B )KUTIOBOMY 1 IIPOMHCIIO-
BOMY OYIIBHHIITBI; HECYTh HaBAaHTAXXCHHS BiJl BIACHOI Baru, BiJl IEPEKPHTTIB 1 Bi-
TPY, BUKOHYIOTh TEIUIOi30JIAMiNHI 1 3BYyKOi30JsikHI (GyHKHii. BapTicTs kKam'ssHUX
KOHCTpYKIiK (QyHAaMEHTH, CTiHM) CTaHOBHTH Bif 15 mo 30 % 3aranbHOi BapTOCTI
OymiBii, a ixHs Bara - 10 60 % Bix Baru BCiei criopyau. ApMOKaM’siHi KOHCTPYKIIiT
3aCTOCOBYIOTH IIPH CIIOPY/PKEHHI (pyHIaMeHTiB, 30BHILIHIX 1 BHYTPILIHIX CTiH Oymi-
BeJIb, IIEPEKPUTTIB, apOK, AUMOBUX TPYO, MOCTIB, IiI3EMHHUX KOJEKTOPIB, BOJOHA-
MipPHUX BEXK, eeBaTopiB 1.T.1. L1 KOHCTPYKIii HOBHHHI BiMTOBIAATH eKCILTyaTalil-
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