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Pedepar:

1. TIpokoneHko [I.I1. AHai3 i CHHTE3 MeXaHi3MiB 3 ¢parMeHTaMU KiHEMaTUYHOTO JIAHLIIOTa, SIKi 3aMKHEHI PyXOMUMU
snaHkamu. 0 KeanigikaniiiHa HayKoBa ITpals Ha IpaBax pyKonucy. Jlucepratlist Ha 300yTTs1 HAyKOBOTO CTYIEHS
KaHaujaTa TeXHiYHUX HayK (Bokropa ¢inocodii) 3a cnenianbhicTio 131 «IIpukiagHa mexanika» (13 - MexaHiuHa
imxeHepis). - IBaHo-DpaHKiBCbKUI HalliOHAJIbHUI TEXHIYHUI yHiBepcuTeT HadTH i rasy, IBaHo-Opankiscek, 2021.
OG’eKT HOCiIKEHHS — 3aKOHOMIPHOCTI iCHYBaHHSI MeXaHi3MiB Ha 6a3i KiHEeMaTUYHUX JIAHLIIOTiB (PParMeHT SIKUX
3aMKHEHMI PyXOMMMU JIAHKaMU, 10 MiCTSTh Tijla KOYeHHs. [IpegmeT JOCHiIpKeHHs — MEXaHi3MU 3 KOHTYPOM
KiHEMaTHMYHOTO JIAHI[IOTa, 3aMKHEHUMMU (pParMeHTaMy PyXOMUX JIAHOK, IO MiCTSTh Tijla KOYEHHS. ICHye Linuil Knac
IIPUCTPOIB y BUIJISli KOHIIEHTPUYHUX i €KCLIEHTPUYHUX 6€3CenapaToOpHUX HiJMUNHUKIB, PPUKLIHUX i 3y64acTuX
[JIaHeTapHUX Iepenay Ta iHmuX MexaHi3MiB. BoHU SBJISI0Th CO6010 a60 MICTATh B IKOCTi OCHOBHOI CKJIa/10BO1

YaCTMHY 3aMKHYTY CUCTEMY TiJl KOueHHsI. Po3pobka MeTomiB CTPYKTYpPHOrO i KIHEMaTUYHOTrO aHajli3y Ta CUHTE3Y



TaK/X MEXaHi3MiB € aKTyaJIbHOIO HAyKOBO-TEXHIUHOIO 337ja4€10. MeTo10 pobOTH € aHali3 i CMHTE3 Ha PiBHI CXxeM
HOBUX ME€XaHi3MiB Ha 6a3i 3aMKHYTHUX PYXOMUMH JIaHKaMH, BKJIIOYAIOYH U Tijla KOYEHHs], KIHeMaTUYHUX JIAHI[IOTiB
IIJIs1 OITIOPY CTPIJIOBUX KPaHiB, IPUBOJLY IiIPOHACOCIB i rilpaBUTPaTOMIpiB. Y pe3ysbTaTi aHasizy MOKJIABOCTI
icHyBaHHS$I 6€3CTPiUKOBHUX J€3aKCUAJIbHAX MEXaHi3MiB Ha 06a3i 3aMKHEHUM PYXOMMMH JIaHKaMU KiHEMAaTU4YHOTO
JlaHLora 6e3 KiHeMaTUYHOTO KOB3aHHS 6YJI0 BCTAHOBJIEHO, 110 MEXaHi3M i3 KIHeMaTUYHUM JIAHIIOTOM, 3aMKHEHUI
TiZlaMu KOY€HHsI 6e3 KOB3aHHs 3 HallpSIMHUMU 3MiHHOT'O Pafiiyca KpUBU3HU, CTBOPUTU HEMOSKJIMBO, & LIUII [IOBUHEH
PO3TaIIOBYBAaTUC aKcianabHO. [Ipyu foCiIpKeHH] XapaKkTepy 3MiHM IOPOXXHUHU TijpoHacoca 6yB po3pobyieHui
3MiHM IIpU 3MiHI reOMEeTPUYHUX [1apaMeTpiB MexaHi3aMy. Bysa po3p’s3aHa paHiule He BijoMa 3asiadya 3BeJJeHHS Mac y
TPUINIAPHOMY ,€3aKCiaJIbHOMY MEXaHi3Mi TUITYy «pOJIaMAaNT» [0 BXiHOTO POJIUKA, SIKUY PyXa€eTbCs IIJI0CKO-
napa’sesibHO i BUBHAYEHO, 110 HAbisbIla BeJIMYMHA 3BE€J€HOI0 MOMEHTY iHeplii Mae MiClie IpY KyTi IOBOPOTY
1poro posuka Ha 830. ByB 3mozesnboBaHui pouec nedopmaliii CTpiuky i BCTAaHOBJIEHO, 1[0 B IIPOLECi eKCIlTyaTarii
CTpiuKa 3MiHIOE CBOi reOMETPUYHI PO3MipH Tak, 110 MiHiMabHA i MAKCUMAaJIbHA TOBXKUHA OCSra€e 3HAaYEHHS Ta ,
IIPUYOMY CTpiuKa 3[i/ICHIOE CBill HE3a/Ie>KHUI PYX i 32 OUH IIOBHUI O0EPT BXiJHOTO POJIMKA POOUTh 6IM3BKO TPbOX
IOBHUX 00€epTiB. By no6ynoBaHi KijIbKiCHI aHaIiTUYHI OL[iHKY AedopMallii CTPiYKuU 3a OAUH 006€pT POJIUKA.
3anpornoHoBaHe yTOYHEHEe PO3B’s13aHHS 3a/1a4i BU3HAUEHHS CUJIM HATATY FHYYKOI CTPiYKY, 10 B3AEMOIi€ 3 POJIUKOM
17151 BUBHAUEHHSI HOPMaJIbHOI peakliii Ha IOBEPXHi posuKa. Y pe3ysbTaTi TEOPETUYHUX JOCiIKeHb OyJI0
CIIDOEKTOBAHO Ha PiBHI BUHAXOIB riIpOHACOC Ta BUTPATOMIP 32 YMOBHU BiICYTHOCTI TEPTA B KOHTAKTI Tijl KOUEHHH,
BMKOPHCTaHHS 3aMKHEHOTO [IPOCTOPY [IJIs1 PO3MIILIEHHS JIAHOK OIIOPY, SIKi € OJJHOYACHO i BUKOHaBYMMU OpPraHamu. Y
BATPATOMipi BCTAaHOBJIEHA 3aKOHOMIPHICTbh 3MiHM KyTOBMX MIBUAKOCTEHN POJIMKIB Bif 3MiHU JIiHIAHOI IIBUIKOCTI
IIOTOKY pifuHu. Jle3akcialbHUI MexXaHi3M TUILY «POJIaMaliT» 3 TPbOMA I1apaMy POJIMKiB BUKOPUCTAHUM [JIsl CUHTE3Y
Ha PiBHI BUHAxXOJy TiipOHacoca 3 OOIPYHTYBAaHHSM PalliOHAJIbHOTO PO3MIillleHHS BITyCKHUX Ta BUITYCKHUX BiKOH i
MOYKJIMBICTIO OJHOYACHOTO HarHiTaHHA JBOX Pi3HUX PifyH. [I71 HbOro BU3Ha4YeHi 3aKOHOMIPHOCTI 3MiHU 00'eMy
pobounx kamep. YV ne3akciaJbHOMY Ta II€PiCTaJbTUKOBOMY HacocCax, Ha BiIMiHY Bif] iHIIXX MEXaHi3MiB TUITY
«poJlamMaiT», 3aIIPOIIOHOBAHNI €JIeKTPOMAarHiTHUI NPUCTPIi AJ1s1 IPUBOJY JIAHOK y 3aMKHEHOMY IIPOCTOPI.
CuHTe30BaHa Ha PiBHI BUHAXO/y OpPUTiHaIbHA ONOPA TIOBOPOTHOTO CTPiJIOBOrO KPaHy Ha 6a3i MexaHi3my i3
3aMKHEHUM PYXOMMM JIaHKaMU KiHEMaTUYHOrO JIAHLIIOTa, B SKOMY OITOPHUMU BUKOPUCTAaHI KOHIYHI pOJIMKY, a
CENapylourMMU 0 KYJIbKY 1106113y TOPLIB POJIMKIB, JO3BOJINJIO 3MEHIIUTHU rabapyuTy OIIOPHUX [10BEPXOHb, YHUKHYTU

TEPTA KOB3aHHS MIX TijJlaMU KOYE€HHS Ta TOPKaHHA Ki]IeI_Lb TOpLAMU pOJII/IKiB.

2. Prokopenko D.P. Analysis and synthesis of some mechanisms with closed movable links of the kinematic chain. -
Scientific studies on the rights of manuscripts. Thesis for the degree of Candidate of Technical Sciences (Doctor of
Philosophy) in the specialty 131 «Applied Mechanics» (13 - Mechanical Engineering). Ivano-Frankivsk National
Technical University of Oil and Gas, Ivano-Frankivsk, 2020. The object of the study is the regularity of the
existence of mechanisms based on kinematic chains, closed by movable links containing rolling bodies. The subject
of research is mechanisms based on kinematic chains closed by movable links containing rolling bodies. There is a
whole class of devices in the form of concentric and eccentric unscathed bearings, friction and toothed planetary
transmissions and other mechanisms. They consist of, or contain as a major part of, a closed system of rolling
bodies. The development of methods for structural and cinematic analysis and synthesis of such mechanisms is a
topical scientific and technical task. The aim of the study is to analyze and synthesize at the level of circuits of new
mechanisms on the basis of closed movable links, including rolling bodies, kinematic chains for support of arrow
cranes, drive of hydraulic pumps and hydraulic flow meters. The analysis of the possibility of the existence without
tape-de-axial mechanisms on the basis of the closed movable links of the kinematic chain without kinematic
slipping showed that the kinematic chain mechanism, closed rolling bodies without slipping with variable radius of
curvature guides cannot be created, and the spike should be axially located. In the study of the nature of the
change in the cavity of the pump, an algorithm was developed, which makes it possible to determine the area of
working chambers of the pump and, if necessary, to determine the regularity of its change in the geometric
parameters of the mechanism. The previously known problem of erecting masses in a tripartite axial mechanism
such as "rolomate" to an input roller which moves flat-parallel and is determined, That the highest value of the



combined moment of inertia occurs when this roller reaches a turning angle of 83 degrees. The tape deformation
process was simulated and it was found that during the strip excavation process, the tape changes its geometric
dimensions so that the minimum and maximum length reaches a value of and , moreover, the tape performs its
own independent movement and in one complete turnover of the input roller makes about 3 complete revolutions.
Quantitative analytical estimates of tape deformation per roller rotation were constructed. The proposed refined
solution to the problem of determining the tensile strength of a flexible tape interacts with a roller in order to
determine a normal reaction on the surface of the roller. As a result of theoretical research, it was designed at the
level of inventions, hydranass and flowmeter due to the condition of absence of friction in the contact of rolling
bodies, use of a closed space for the arrangement of the support links, which are at the same time executive
organs. The meter has a regularity of changing the angular velocities of the rollers from the change in the linear
speed of the flow of the liquid. An axial rolamite-type mechanism with three pairs of rollers is used for synthesis at
the level of the invention of a hydraulic pump with justification for the rational arrangement of inlet and outlet
windows and the possibility of simultaneously pumping two different liquids. For it, the pattern of changes in the
volume of the working chambers has been determined. In the axial and peristaltic pumps, unlike other mechanisms
of the type of rolamite, an electromagnetic device for driving the links in a closed space is proposed. Synthesized
at the level of the invention, the original support of a rotatable arrow crane on the basis of a mechanism with
closed movable links of the kinematic chain, in which conical rollers are used as support elements, and the
separating ones - balls that are closed to the ends of the rollers, thus reducing the dimensions of the supporting
surfaces, avoiding skid friction between the rolling bodies and contact of the rings by the ends of the rollers, made
it possible to reduce the dimensions of the supporting surfaces and to avoid skid friction between the rolling
bodies and contact of the rings by the ends of the rollers.
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