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Pedepar/anoTamis:

1. Inceprauifiny po60Ty IPUCBSIYE€HO OOI'PYHTYBAHHIO KOHCTPYKTUBHUX i peSKMMHUX I1apaMeTPiB BPiBHOBaXXEHOTO
KOJIOCHHMKOBOT'O TPOXOTallepEBAaHTaXXyBaya 3 €KCLEHTPUKOBUM IIPUBOJIOM Ha OCHOBi MaTEMaTUYHOTO MOJEJIIOBAHHS
CTalliOHapHUX, IyCKOBUX i HECTalliOHApPHUX YJapHUX PEXUMIB po60TU. MaTeMaTyHa MOZENb Y POOOTI
BUKOPHUCTOBYETBHCS K OCHOBHUI PO3PaxyHKOBO-aHATITUYHUM IHCTPYMEHT /1151 BCTAHOBJIEHHS BILJIMBY
MaCOBOiHepLiNHUX, )KOPCTKICHUX, AEMII(PYyBaJIbHUX i pe’KUMHUX [TapaMeTPiB Ha AMHAMIUHY [10OBEIiHKY IPOXOTa-
nepeBaHTaXyBaua. JJOCIiIKEeHHs BUKOHAaHO B MeXKaxX HayKoBO-AocigHoi po6otu N2 [IP0122U201676 «Po3BUTOK
Teopii 0OrpyHTYBaHHS i BUOOPY KOHCTPYKTUBHMX Ta TEXHOJIOTIYHUX ITapaMeTpiB TEXHIYHMUX 00'€KTIB raay3eBOro

MamyHOOYAyBaHHS» 31 CTpOKOM BuKOHaHHA 01.2023-12.2025. ¥ Mmerkax 3a3Ha4e€HOi TeMH MiATOTOBIEHO METOAMYHI



Ta PO3PaxyHKOBI MaTepianu WOL0 aHAII3y IMHAMIYHOI BpDIBHOBAXXEHOCTI, TPAEKTOPiN KOJIMBAHD i HECTALliOHAPHUX
pPeXUMiB POOOTH rPOXOTa-TI€PEBAHTAXKyBaya. MeTa POOOTH NOJISITae B OOIPYHTYBaHHI KOHCTPYKTUBHUX i pEKMMHUX
IIapaMeTpiB BPiBHOBAKEHOT'O KOJIOCHUKOBOT'O FPOXOTa-TII€PEBAaHTa)KyBaya Ha OCHOBI MaTEMaTUYHOIO MOZEIIOBAHHS
fioro cralnioHapHUX, IIyCKOBUX i HECTALliOHAPHUX YIAPHUX PEXUMIB POOOTH 3 ypaxyBaHHSIM Jii BeJIMKOrabapuTHUX
mMaTKiB Matepiany. O6'eKTOM JOCIIiIKEHHS € IMHAMIYHUIL TPolieC POOOTH BPiBHOBa)KEHOTO KOJIOCHUKOBOTO
rpoxoTa-MepeBaHTaXyBava Iifl Yyac TPaHCIIOPTYBaHHS Ta FPOXOYEHHS CUIIKOi IPHUYO0] Macy B CTalliOHAPHMUX i
HecTaljjoHapHUX pexkumax. [IpegmMeTom JOoCiIPKeHHS € 3aKOHOMiIPHOCTi KOJIMBAJIbHOTO PyXy BPiBHOBaKE€HOTO
KOJIOCHUKOBOTO 'POXOTa-TI€PEBAHTAKYBA4a 3 EKCLIEHTPUKOBUM IIPMBOIOM, aMILTITyJHO-4aCTOTHI XapaKTe€PUCTUKH,
dazoBa y3ropkeHicTh NpoTH(a3HOro pyxy KOJIOCHUKIB, yIapHi nepexifHi mpouecy, sKOPCTKiCHI Ta geMn@yBasbHi
napaMeTpu InpyxHoi cuctemu. TeopeTUyHy OCHOBY POOOTH CTaHOBJISITh METOIM aHAJIITUYHOI MEXaHiKH, Teopii
KOJIMBaHb, piBHsIHHSA Jlarpansxa II poay, 6araToMacoBe AMHaMiYHe MOZEIOBAHHS, YMCeJIbHE IHTerPyBaHHS CUCTEM
nudepeHLiaTbHUX PiBHSIHD i METOIM aHAJ3y NepexifHuX npoueciB. EkcriepruMeHTabHa 4aCTUHA 6a3yeThCsl HA
peecTpaii BibpauiiiHuX cUrHasuiB JabopaTopHoi GisuyHOi MOJIeTi rpox0Ta, aHasi3i UPPOBUX YACOBUX peartizallii,
BU3HA4YEeHHi po3Maxy MepuIoro KOHTAaKTHOTO iMITyJIbCY, MICSyAApHOI OiNSHKY 3aTyxXaHHS, BIUVIUBY IPOMDKHOTO
1Iapy CUIIKOTro Marepiajy Ta IPOCTOPOBOrO NepelaBaHHs YIapHOro 30ypeHHs. HaykoBa HOBU3HA OJ€P>KaHUX
PEe3yJIbTaTiB MoJIsirae y po3pob1ii MaTeMaTU4HOI MOieJli BPIBHOBa)KEHOI'O KOJIOCHUKOBOTO I'POXOTa -
IIePEBaHTaXyBaya 3 EKCLIEHTPMKOBUM IIPMBOJIOM, sIKa MTOEJIHYE MOCTYINAJIbHI Ta KYyTOBi pyXy POO0YMX OPraHiB,
($as3oBo y3rogkeHui NpoTrdasHUil pyx KOJIOCHUKIB i [1i10 iIMITyJIbCHOTO HaBaHTaKEHHS; yJOCKOHAJIEHHI MigX0y [0
OIYCY IVMHAMIYHOT'O BPIBHOBaKEHHSA CUCTEMMU 3a PAXyHOK YpaxyBaHH CIIiBBIZHOIIEHb MK MacaMu, MOMEHTaMM
iHepwii Ta >JKOPCTKICHNMU XapaKTEPUCTUKAMU CEPENHBOrO i KpalHiX KOJIOCHUKIB; PO3BUTKY METOIiB MOZEJIIOBAaHHS
yIapHUX HECTalliOHAPHUX PEXUMiB; yIOCKOHAJIEHHI eKCIIePUMEHTAIbHOTO MiJX01y A0 OLiHIOBaHHS yIapHO-
3aTyXal4Mx NPOLECiB y 1ab0paTOpHil (i3snyHiN MOAEJi rpoXoTa

2. The dissertation is devoted to the substantiation of structural and operating parameters of a balanced bar
screen-loader with an eccentric drive based on mathematical modelling of steady-state, start-up and non-
stationary impact modes of operation. The relevance of the research is determined by the need to reduce dynamic
loads in transfer points of mining enterprises, ensure stable motion of working bodies and maintain the operability
of equipment during impacts caused by falling large-size pieces of material. The research was carried out within
the research project No. DR0122U201676 “Development of the theory for substantiation and selection of structural
and technological parameters of technical objects in industrial mechanical engineering” for the period
01.2023-12.2025. Within this project, methodological and calculation materials were prepared for analysing
dynamic balancing, vibration trajectories and non-stationary operating modes of the screen-loader. The aim of the
dissertation is to substantiate the structural and operating parameters of a balanced bar screen-loader based on
mathematical modelling of its steady-state, start-up and non-stationary impact modes of operation, taking into
account impact loading caused by falling large-size pieces of material. The object of research is the dynamic
process of operation of a balanced bar screen-loader during transportation and screening of bulk mineral material
in steadystate and non-stationary modes. The subject of research includes the regularities of oscillatory motion of
a balanced bar screen-loader with an eccentric drive, amplitude-frequency characteristics, phase coordination of
the anti-phase motion of bars, impact transient processes, stiffness and damping parameters of the elastic system.
The theoretical basis of the work includes analytical mechanics, vibration theory, Lagrange equations of the
second kind, multi-mass dynamic modelling, numerical integration of systems of differential equations and
methods for analysing transient processes. The experimental part is based on recording vibration signals of a
laboratory physical model of the screen, analysing digital time histories, determining the peak-to-peak value of the
first contact impulse, the post-impact damping interval, the influence of an intermediate layer of bulk material and
spatial transmission of impact disturbance. The scientific novelty consists in developing a mathematical model of a
balanced bar screen-loader with an eccentric drive that combines translational and angular motions of working
bodies, phase-coordinated anti-phase motion of bars and impulse loading; improving the description of dynamic
balancing by taking into account the relationships between masses, moments of inertia and stiffness
characteristics of the central and side bars; further developing methods for modelling impact non-stationary



modes; and improving the experimental approach for evaluating impact-damped processes in a laboratory physical
model of the screen. The practical value of the results lies in the possibility of using the developed mathematical
model, calculation dependencies and methodological recommendations for preliminary selection of parameters of
working bodies, elastic supports, eccentric drive and operating modes of balanced bar screen-loaders. The results
were implemented within research project No. DR0122U201676, in the educational process of the Department of
Engineering and Design in Mechanical Engineering of Dnipro University of Technology, and transferred for
practical use at Okeanmashenergo LLC and Paritet SOFT LLC
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BaacHe IlpizBume Im'st I10-6aThKOBI:
1. ®enockina Onena BanepiiBHa

2. Olena V. Fedoskina

KBasmigikamis: . 1. 1., 05.02.09
InenTudikarop ORCID ID: 0000-0003-3719-8375
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: HaujoHanbHuil TexHi4HMIl yHiBepCUTET "JIHIMPOBCHKA

nosiTexHika"
Kopg 3a €IPIIOY: 02070743
Micue3HaxoaKeHHS: npocrnekT JImurpa IBopHULbKOTO, JIHINpo, JIHIMpOBChKUil p-H., 49005, Vkpaina

dopma ByacHOCTI: [lepxasna



Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZOMOCTi

BaacHe IlpizBuie Im's [10-6aTbKOBI Tapan Irop Osniekcan/poBuy
rOJIOBH pagu

BaacHe IlpizBume Im'st II0-6aTbKOBI Tapan Irop OsniexkcanpoBuy
rOJIOBYIOYOTO Ha 3acCiiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY Makypina Onekcannpa AHjpiiBHa
00JIiKOBUX JOKYMEHTIB

Peec'rpa'rop Opuenko TersiHa AHaTOJIiBHA

KepiBHuk Bigainy YKpIHTEI, mpo €
BiZIIOBiZaJIbHUM 32 peECTpallil0o HAyKOBOi IOpuenko TeTsHa AHaTosiiBHA

OisSIIBHOCTI




