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1. Maiictpyk [1aBno Bonogumuposnd. CUHTE3 IUCKPETHO-KOHTHUHYAIbHUX MIPKPE30OHAHCHUX KOJIMBAJIbHUX CUCTEM
BibpauiliHUX MalIVH 3 eJIeKTPOMAarHiTHUM puBoaoM. — KBamidikaliilina HaykoBa mparis Ha [paBax pyKoOIIUCY.
Juceprauis Ha 3100yTTs OCBITHbO-HayKOBOTO CTyIeHs foKTopa ¢inocodii (PhD) 3a crenianpHicTio 131 -
[IpuknagHa Mmexanika. HanioHanbHUH yHiBepCUTET «JIbBIBCbKA IOJIITEXHIKA», MiHICTEPCTBO OCBITH Ta HAayK1
Ykpainy, JIbBiB - 2023. BpaxoByoun HEOOXiIHICTb BIPOBAIKEHHS €HEProe(PEKTUBHUX TEXHOJIOTI B ranysi
MaIMHOOYyBaHHS, Y BCTYIIi OOI'PYHTOBAHO aKTyasbHiCThb IOAAJBIINX HAYKOBUX JOCJIIIPKEHb TIiJ] 4aC CTBOPEHHS
BUCOKOe(EeKTHUBHOTO BiOpaliliHOro TeXHOJIOTiYHOro 06angHaHHsIM. [lomypeHi ogHO- Ta IBOMacOBi MexaHiuHi
kosmBainbHi cuctemu (MKC) He 103BOJISIIOTE MAKCUMAJIbHO peasli3yBaTy JUHAMIYHMN OTEHIiajl BiOpaliiHuX
MamuH. [CHy104i TpUMacoBi BibpalliiiHi MallMHY, O 3/1aTHI [IPaIl0BaTA Y BUCOKOE(PEKTUBHUX Mi’KPE30HAHCHUX

pekumax poboTH, MalOTh HU3KY HeZIOJIiKiB, [TOB'sI3aHUX 3 ix peasiizallielo B IKOCTi IPOMUCIIOBOTO 0O6JIaiHAHHSI.



BcraHoBEHO, 1O [OCITKEHHS, IPOEKTYBaHHS Ta BIIPOBAI)KEHHS HOBUX BUCOKOE()EKTUBHUX KOHCTPYKIiN
BiOpaliliHUX MalllH, CTBOPEHHS HOBUX METOZIB iX pO3PaxyHKYy € aKTyaJIbHOIO IIPO6JIeMaTHUKOI0 HAyKOBUX
IOCJiKeHb B rajysi BiopaliliHoi TeXHiKY, 11 BUPIlIEHHs sIKOi B AucepTaliiiHiil po6oTi 6y10 cpopMOBaHO METY Ta
3aBaHHS OJAJIBIINX TEOPETUYHUX Ta €KCIIEPUMEHTAIbHUX AOCiIKEHb. [I7151 TOMYKY IE€PCIEKTUBHUX PilllEHb B
cdepi BipoBamKeHHs BUCOKOeEeKTUBHUX BibpaliiHUX MayH, 6yJI0 POBEIeHO aHaJli3 CydYaCcHUX TEeHEeHLiN
PO3BUTKY BiOpaLlifiHOIO TEXHOJIOTIYHOr0 00J1alHaHHSI, 30KpeMa IOPiBHSHO OJIHOMACOBI, IBOMacCOBi,
IICEBIOTPUMACOBI Ta TpuMacosi MbkpesoHaHcHi MKC. OnucaHo ix KOHCTPyKIii Ta pesxuMu poboTH Npu
eKCILTyaTalii B MPOMUCJIOBOCTI. BKOTpe oBesieHo, o TpuMacoBi Mibkpe3oHaHcHI MKC e Hali6i1bII NpUgaTHUMU
CTPYKTypamH 15 peanisalii BucokoepeKTUBHUX peXUMIB pobOTH BibpaliliHux MamuH. [IpoananizoBaHo icHy04i
TPUMAacCOBi BibpaljiliHi MalMHu 3 HAUNOWMPEHIIUMU TUIIAMY NIPUBOJY: iHEpLIMHUM, KPUBOIIMIIHO-IIATYHHUM Ta
€JIEKTPOMarHiTHUM. Ha OCHOBI OrJily KOHCTPYKLii Ta IPMHLXIY POOOTU BUCOKOE(PEKTUBHOIO TPUMACOBOTO
MDKpPE30HAHCHOTO BiOpallillHOro TpaHCIIOpTepa-cenapaTopa 3 KpUBOIIMITHO-ATYHHUM MEXaHi3MOM, 10 O€IHYE
O/IHOYAaCHO JIMCKPETHY Ta KOHTUHYaJIbHY CTPYKTYPH, BiI3HAUEHO [1ePCIEeKTUBHICTb 3aIIPOIIOHOBAHO] riOpUIHOI
MKC. Ilopsg 3 TUM, BUOKPEMIIEHO LesKi HE[OIIKM BUKOPUCTAHHS KPUBOLIMITHO-LIATYHHUX MEXaHi3MiB B IKOCTI
IIPUBOJY BiOpaLiliHMX MALIKMH, CEpeJl SIKUX HasIBHICTb PYXOMUX 3'€[IHaHb, [0 3MEHIIYIOTb HAiMHICTh JAHUX
KOHCTPYKIIiii, Ta CKJIaHICTb IIPOLIECY 3aIlyCKY AAHOTO THUITY BibpaLiliHOTO TeXHOJIOrYHOro 06J1aHaHHS. BusHayeHo,
1110 BUKOPUCTAHHS TPMMACOBUX MIXKPE30HAHCHUX BiOpalliliHMX MAIlVH 3 iHEpLiliHUM IIPUBOIOM TaKOXX Ma€ HU3KY
HEJI0JIIKiB, 30KpeMa CKJIAIHICTh BXOAY B MDKPE30HAHCHY 30HY KOJIMBaHb Ta HEMOXJIUBICTb OTPUMATH HAMIJIETKY
PEaKTUBHY Macy [171s1 3a6€3I1€4€HHSI BUCOKOi eHeproeeKTUBHOCTI (GYHKLIOHYBaHHS. PO3I/IsIHYyTO iCHy104i 3pa3ku
TPUMaCOBUX BiOpallifHUX MAlllMH 3 €JIEKTPOMAarHiTHUM [IPHUBOJOM Ta OOI'PYHTOBAHO [IOLi/IbHICTb BUKOPUCTAHHS
IQHOTO TUILy [IPUBOLY [JIs peasisdallii BUCOKoepEeKTUBHUX PEXKUMiB poboTu. Ha 0CHOBI aHani3y siTepaTypHUX
Ipkepes cOPMOBAHO ifle0 NOAIBIINX TUCEPTALIMHNUX JOCIIKEHb, O MOJISITa€ y 3aCTOCYBAaHHI KOHTUHYAIbHUX
IJITHOK 3 PO3MOoAieHnMU TTapaMeTpamu B muckpeTHuX MKC BiGpauiiHMX MallvH 3 €J1eKTPOMAarHiTHUM MPUBO/IOM.
l'noTe3a, 10 3abe3nevye peanisalito JaHoi ifei, 3BoJUThCS 0 BBeAeHHs B AuckpeTHy MKC KOHTHHYyaIbHOI
IiISTHKA Y BUTJISA IJIACTUHM, SIKA BOJIOJli€ MaJIMMU iHEpUiiHUMMU Ta )KOPCTKICHUMU NTapaMeTPaMHu, O AO3BOJIUTD
€JIEKTPOMAarHiTHOMY IIPpMBOAY €(PeKTUBHO 30ypIOBaTH JaHy CUCTEMY. B SIKOCTi IepuIoro eTarny onucy JUCKpeTHO-
KoHTHHYyabHOI MKC Bi6paliiiHoro cTosy 3 eJIeKTpOMarHiTHUM [IPHUBOJOM, 6yj10 COOPMOBAHO €TaJIOHHY IUCKPETHY
mogesb Tpumacosoi MKC. BcTaHOB/IEHO iHEPLIMHO-’)KOPCTKICHI Ta CUJIOBI ITapaMeTpy €TaJIOHHOI IUCKPETHOI
TPHUMACOBOI CUCTEMU, BU3HAUEHO ii eHeproeeKTUBHICTb y NOPiBHSIHHI 3 ABOMacoBo0 MKC. Otpumano rpadiku
aMIUIITYJHO-4YaCTOTHUX XapakTeprucTuk nuckpetHux MKC. 3rinHo 3arponoHoBaHoi KOHLeILii 1o6ynoBu
IVCKpeTHO-KOHTHHYanbHOi MKC Bi6paliiiHoi MalinHy 3 e1eKTPOMarHiTHUM IIPUBOJIOM, PO3PO06JIEHO TPUHLIUIIOBY
CXEMY JUCKPETHO-KOHTUHYaJIbHOI Mixkpe3oHaHCcHOI MKC Ta 3an1poIlOHOBaHO KOHCTPYKTMBHE PillleHHSI KPIiIlJIeHHS
KOHTUHYaJIbHOI Ii/ISHKY B NPOMDKHIN Maci. COOpMOBAHO pO3paxyHKOBY CXeMy KpillJleHHs IJIaCTUHU. [1nacTrHa €
CUMETPUYHO 3aKpiljieHa 3a JOIIOMOrOI0 YOTMPLOX MIAPHIPHUX ONOP, 10 PO3TallOBaHi o ii nepumeTpy. [Ipu npomy
KOHTHHYyaJIbHY [iJISIHKYy MOXKHA ITOJIINTY Ha [Ba KpUJla Ta CepeHy. 3alpOIIOHOBAaHI YMOBU 3aKpillJIEHHS
MIJIACTUHY Ta PO3PaxyHOK ii mapameTpiB, a came MepIoi BJaCHOI YaCTOTU KOJIMBaHb, HE OyJId ONUCaHi B
JliTepaTypHUX IpKepesnax. ToMy OJHUM 3 OCHOBHMX 3aBIaHb JaHUX IUCEPTALiTHUX JOCIIIKEeHb OyI0 PO3POOIEeHHS
METOM,0JIOTi PO3paxyHKYy II€PIIOi BJIACHOI YaCTOTU KOJIMBAHb [IJIACTUHU, SIK KOHTUHYAJILHOIL OiISIHKY, OJI4 1i
e(EeKTUBHOrO MOENHAHHS 3 TUCKPETHOIO MOZEJLII0 Mixkpe3oHaHcHOi MKC. JIjis1 11boro 6yJs10 3alpOIIOHOBAHO YOTUPU

METOJIY PO3PAXYHKY BJIACHOI YaCTOTU KOJIMBAHb KOHTUHYAJIbHOI JIJISTHKU.

2. Maistruk Pavlo Volodymyrovych. Synthesis of discrete-continuous inter-resonance oscillating system of the
vibrating machines with an electromagnetic drive. — Qualifying scientific hearing on the rights of the manuscript.
The dissertation on competition of an educational and scientific degree of the doctor of philosophy (PhD) on a
specialty 131 - Applied mechanics. Lviv Polytechnic National University, Ministry of Education and Science of
Ukraine, Lviv - 2023. Taking into account the need to introduce energy-efficient technologies in the field of
mechanical engineering, the introduction substantiates the relevance of further scientific research during the
creation of highly efficient vibrating technological equipment. Common single- and two-mass mechanical
oscillating system (MOS) do not allow the maximum realization of the dynamic potential of vibrating machines.



Existing three-mass vibrating machines capable of operating in highly efficient inter-resonance modes of
operation have a number of disadvantages associated with their implementation as industrial equipment. It has
been established that the research, design, and implementation of new highly efficient designs of vibrating
machines, and the creation of new methods of their calculation is an actual issue of scientific research in the field
of vibration technology, for the solution of which the aim and task of further theoretical and experimental research
were formed in the dissertation. In order to find promising solutions in the field of implementation of high-
efficiency vibrating machines, an analysis of modern trends in the development of vibrating technological
equipment was carried out, in particular, single-mass, two-mass, pseudo-three-mass and three-mass inter-
resonance MOS were compared. Their designs and modes of operation during operation in the industry are
described. It has been proven once again that three-mass inter-resonance MOS are the most suitable structures
for the implementation of highly effective modes of operation of vibrating machines. The dissertation analyzed the
existing three-mass vibration machines with the most common types of drive: inertial, crank, and electromagnetic.
Based on a review of the design and principle of operation of a highly efficient three-mass inter-resonance
vibrating conveyor-separator with a crank mechanism combining both discrete and continuous structures, the
promising nature of the proposed hybrid MOS was noted. At the same time, some disadvantages of using crank
mechanisms as a drive of vibrating machines are highlighted, including the presence of movable joints that reduce
the reliability of these structures, and the complexity of the process of starting this type of vibrating technological
equipment. It was determined that the use of three-mass inter-resonance vibration machines with an inertial drive
also has a number of disadvantages, in particular, the difficulty of entering the inter-resonance zone of oscillations
and the impossibility of obtaining an ultra-light reactive mass to ensure high energy efficiency of operation. The
existing samples of three-mass vibrating machines with an electromagnetic drive are considered and the feasibility
of using this type of drive for the implementation of highly efficient modes of operation is substantiated. Based on
the analysis of literary sources, the idea of further dissertation research was formed, which consists of the
application of continuous members with distributed parameters in discrete MOS of vibrating machines with an
electromagnetic drive. The hypothesis that ensures the implementation of this idea comes down to the
introduction of a continuous member in the form of a plate into a discrete MOS, which has small inertial and
stiffness parameters and allows the electromagnetic drive to effectively disturb this system. As the first stage of
the description of the discrete-continuous MOS of the vibrating table with an electromagnetic drive, a reference
discrete model of the three-mass MOS was formed. The inertial, stiffness, and power parameters of the reference
discrete three-mass system were established, and its energy efficiency was determined in comparison with the
two-mass MOS. Graphs of amplitude-frequency characteristics of discrete oscillatory systems were obtained.
According to the proposed concept of designing a discrete-continuous MOS of a vibrating machine with an
electromagnetic drive, a schematic diagram of a discrete-continuous inter-resonance MOS was developed and
proposed a constructive solution for fastening the continuous member in the intermediate mass. A calculation
scheme for fixing the plate has been created. The plate is symmetrically fixed with the help of four hinged supports
located along its perimeter. At the same time, the continuous member can be divided into two consoles and the
middle.
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