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Pedepar:

1. Incepraist Ha 3000YTTSI HAYKOBOT'O CTYII€HS JOKTOpa TEXHIYHUX HayK 3a creli-anbHicTio 05.05.08 «Mamunu s
METaJIyprilHOro BUPOOHULITBAY». — Jlep>kKaBHUM YHi-BEPCUTET €KOHOMIKH i TEXHOJIOTIH, YKpaiHChKUI Iep>KaBHUN
YHiBEpCUTET HayKHU i Tex-Hosoriit, [JHinpo, 2025. lucepTalis NpucBsiYeHa BUPiLI€HHIO BaXKJINBOI HAYKOBO-
TeXHIYHOI Mpo6seMy MiABUILEHHS SIKOCTI MiZrTOTOBKM METANyprilHUX IIMXTOBUX MaTepiajliB 10 CIiKaHHS i [1J1aBKU
IIJISIXOM PO3POOKM HayKOBUX OCHOB CTBOPEHHS BiOpalilHUX MallvH, 10 pea-Jli3yloTh BibpaliliHO-yAapHy [ilo Ha
00pO06II0BAaHMI AP WMXTH, 3 YPaXyBaHHSIM BILJIMBY KOHCTPYKTUBHMX, KiIHEMAaTUYHUX Ta JUHAMIYHUX NTAPAMETPIB ix
pO6OYOro Op-TaHy Ha TEXHOJIOTIYHI IOKA3HUKH, 10 3a0€3I1€4yIOTh IiIBUIIEHHS IKOCTi (PPaKLiOHy-BaHHS
METaJIypriiHOI MIMXTHU Mepe, IPOLLeCaMu CIIiIKaHHS Ta IIJIaBKU. Bliepie BCTaHOBJIEHO, 10 CTAJIiCTh KOJIMBAHb Cis40i
[IOBEPXHI BiJILHO YKJIQZ,EHOI B TPOCTOPi, YTBOPEHNUM HIBEJIEPONOiOHNUM MiCUTHUKOM, IOCATAETHCS IIPYU BiIHOMIEH-
Hi pO3Mipy IIPOMIKKY Mi’K HUJKHBOIO Ta BEDXHbOIO IJIOLMHAMY IiACUTHUKA 4O MaK-CUMAaJIbHOI aMIUIITy U

KOJIMBaHb ii MaTepiajibHOI TOUKY MEHIIMM 32 OAMHULIIO, a IIPU 30i/IbIIIEHHI YaCTOTH KOJIMBaHb KOPOOY Yac erary ii



HECTAJIOr0 Pyxy 3MEHIIYEThCS 32 CTEIIEHEBUM 3aKOHOM, 110 TEOPETUYHO OOIPYHTOBAHO HA MifiCTaBi po3po6seHoi
MaTe-MaTU4HOI MOJieJli, BpaXOBYIOYM KOHCTPYKTHBHI, KIHEMaTU4Hi Ta IUHAMIYHi IapaMETPU I'POXOTY, & TAKOX
reOMEeTPUYHI XapaKTePUCTUKY, MEXaHIYHi BJIACTMBOCTI MaTepiajly caMmoi Cifs4oi NIOBEPXHI, SKa MigTBEPIKEHa
€KCIIEPMMEHTAIbHO-TIPAKTUYHUMU JOCJIi-IPKEHHSIMU. PO3BHMHEHI TEOPETUYHI YsIBJIEHHS 1[0/I0 XapaKTEPUCTUK
IVHAMIYHUX 3aJIEXKHOC-TeH BiJIbHO YKJIa[IeHOi Cissyoi oBepXHi BiGpaliiiHOro rpoxoTa, BCTAHOBJIEHO, 110 NIpU
HaOJIMKEHHI 3HaYeHb BJIACHOI YaCTOTH il IPYKHUX KOJIMBAHb /10 BUMYILIEHUX, iX Xapa-KTep npuiiMae
KBasirapMoHiltHUI BUJ, a Npu 36i7blIeHH] KyTa Bibpalii Touok Kopoby Biz 40° 1o 50° cepeHs aMIIIITYAa KOJIUBAaHb
MaTepiasbHOI TOYKU CisT40i MOBEPXHi 3MEHIIYETHCS 32 [IOJIIHOMIaJIbHUM 3aKOHOM JPYroro nopsyaxy. Briepme
BCTaHOBJIEHO, 1110 TeOMETPUYHI pO3MipH Cis40i NOBEpXHi € He3aiesKHUM (DaKTOPOM, SIKUY BILJIMBAE Ha IIOTEHLIHY
Ta KiHeTHYHY eHeprii 1711 060X ¢popm nedopmallii IOCTYNaNbHOTO i 06€p-TaJbHOIO PYXiB, @ IOBOPOTHE-
0ob6epTajibHUI € IEPEBAKAIbHUM PEXUMOM ii poOOTH IIPU IUHAMIYHE CTilKUX JIiHITHO HAllpaBl€HUX FapMOHIMHUX
KOJIMBaHHSX KOpoOy. Briepiie oTpuMaHO NPaKTUYHO MiATBEPAKEHY aHaTiTUUHY 3aJI€XKHICTB, SIKa BU-3HA4ae PO3Mip
YaCTUHKY MaTepiay, Oiybllle sIKOi 3aKJIMHIOBAaHHS He BiiOYBa€eThCsl, B 3aJI€XKHOCTI Bifl aliepTypu Cissyoi oBepXHi, i
(isMYHMX BJIACTUBOCTEN Ta BULly MaTepi-aiy, 0 PO3CiBa€ThCsl, HA OCHOBI SKOi BCTAHOBJIEHO, 1110 B OTBOPIi CUTA
3[1aTHi 3aKJIM-HIOBATUCh YACTUHKU, PO3Mip sIKuX B 1...1,4 pasu 6isblie po3Mipy OTBOpPY, IPUYOMY Oisblle 3HAaYEHHS
BiITIOBila€ MaKCUMAaJIbHOMY 3HaY€HHIO KoedillieHTa TepTs. Briepie oTprMaHi ekcriepruMeHTaIbHO MiATBEPAKeHi
TEOPETUYHI 3aJI€JKHOCTI, SIKi BU3HAYAIOTh CUJIy 3aKJIMHIOBAHHS YACTUHKY, a TAaKOXX I'PAHUYHY BUCOTY ii iAKUIaHHS,
GinbIle SIKOi He BiIOyBaeThCs ii 3aKJIMHIOBAHHS B OTBOPI CUTA Ta 3'ICOBAHO, L0 B 3a-JIEXKHOCTI Bif allepTypu Cisvoi
noBepxHi ii Gi3MYHMX BIaCTUBOCTEN Ta MaTepiay, SKUil po3CciBaeThCs, MiHIMaIbHO HEOOXiTHA BUCOTA MiTKUIaHHS
YaCTUHKY 3i 301/IblIeHHSIM KoeillieHTy TepTs 3BMEHIUIYEThCS, & CaMa 3aJIEXKHICTb OIMCYEThCSI CTEIIEHEBOI0 QYHKILi-
€10. Briepiie TeopeTUYHO OOI'PYHTOBAaHO YMOBHU €BaKyallil YaCTMHKMA MaTepiany, 110 3aKJIMHUINCH, 3 OTBOPIB Cis40i
IIOBEPXHI BIJIbHO YKJIAZIEHil B IPOCTOpI MiICUTHUKA Bi-6PyI0UOro KOpooy 3 ypaxyBaHHSIM (i3UYHUX BIACTUBOCTEN
Marepiaiy, o po3ciBa-€ThCs, allePTypU CUTA, MOTO KOHCTPYKTUBHUX, KIHEMAaTUYHUX Ta JUHAMIYHMX TapaMeT-PiB,
Ha MiZCTaBi IPaKTUYHO MiTBEPIKEHOI MATEMATUYHOI MOZEJIi IIPOLECY OYUIIEHHS CisT40i MoBepxHi. Briepie
PO3p06JIEHO MaTEMATUYHY MOJIEJIb, SIKA OIIMCYE MIPOLEC PYXY YACTUHKU MaTepiaiy, 10 PO3CiBa€ThCs, MO CisTyiil
MIOBEPXHI, BiJIbHO YKJIQ[IeHill B TPOCTOPI Miich-THUKA BiGPYI0YOro KOpooOy, Ta BCTAHOBJIEHO, IO 3i 301/IbIIEHHSIM
IIPUCKOPEHHSI KOJIM-BaHb KOPOOY I'POXOTY CepelHs IBUIKICTh PyXy Ta ii IPUCKOPEHHSs Ha HaYaJIbHOMY eTarli, sIK i
cepeHs BUCOTA MiJKMaHHS Ta Nepiof, il BiIbHOro pyxy Ha JIpyromy eTarli, 36i/b1yoThcs. TeopeTnyHe
OBIPYHTOBAHO Ta €KCIIEPUMEHTABHO MiATBEPAKEHO, 10 HeobxinHa epeKTUBHICTD Ipouecy cTabinizarii
IPaHyJIOMETPUYHOTO CKJIa/ly arjIoMepary Ta Mexa-HiYHOi MIITHOCTi 4aCTMHOK HAaIPELIiTHOTO IPOYKTY (ppakiiieio
5...40 MM MIIAXOM iX pyMHYBaHHSI 110 KOHIIEHTpAaTOPax Hallpy>KE€HHsI Ha Ciguill IOBEepxHi, BIIbHO YKJIaZleHill B
IIPOCTOPI NiJICUTHYKA BiOPYIOUOT0 KOPOOY, NOCITAaeThCs 32 YMOBU IIPUCKOPEHHS IOTO KOJIMBaHb B MeXax Bif 32,9
10 47,3 M/c2 npu ctaniit ammiityai A = 0,003 m. B po3BuTOK Teopii poLeciB rpOXOYEHHS €KCIIEPUMEHTAIbHUM
IIJIIXOM OTPUMAa-HO 3aJIEXKHOCTI TEXHOJIOTTYHUX [TapaMeTpiB BibpalliliHO-ylapHUX MallWH i3 BiJIbHO yK-JIaJleHOIO
Cis4010 TOBEPXHEIO BiJ] PEXKMMiB KOJIMBaHb KOPOOY, BCTAHOBJIEHO iHTEHCHUPi-Kallilo KOXXHOTO 3 JOCJIiIKYBaHUX
PEXKMMIB IIOPIBHSHO 3 TPAOULINHOIO KOHCTPYKII€IO, Y SIKill CUTO JKOPCTKO 3aKpilljIeHe 10 KOpoOy rpoxoTa. B
PO3BUTOK TPUOOTEXHIKY PO3PODOIEHO MAaTEMaTUYHY MO/IEJIb IPOTHO3YBAHHS 3HOCY Ta OLIIHKYU PeCypCy eKCIuyararii

cislyoi NoBepXHi, BUTOTOBJIEHO] 3 I10JIiMEPHOro MaTepiaiy, 10 PYHKLiIOHY€E B yMOBaX METaNypriflHOro BUpOOHUIITBA.

2. Dissertation for the degree of Doctor of Technical Sciences in the specialty 05.05.08 “Machines for Metallurgical
Production”. - State University of Economics and Technology, Ukrainian State University of Science and
Technology, Dnipro, 2025. The dissertation is devoted to solving an important scientific and technical problem of
improving the quality of preparation of metallurgical burden materials for sintering and smelting by developing
scientific foundations for creating vibrating ma-chines that implement a vibration-impact effect on the processed
burden layer, taking into account the influence of the structural, kinematic and dynamic parameters of their
working body on the technological indicators that ensure improved quality of frac-tionation of the metallurgical
burden before the processes of sintering and smelting. For the first time, it was established that the stability of
oscillations of the screening surface freely laid in space, formed by a channel-shaped sub-screen, is achieved when
the ratio of the gap between the lower and upper planes of the sub-screen to the maximum amplitude of



oscillation of its material point is less than one, and when the oscillation frequency of the casing increases, the
duration of its transient motion stage decreases according to a power law, which is theoretically substantiated on
the basis of the developed mathematical model, taking into account the structural, kinematic and dynamic
parameters of the screen, as well as the geometric characteris-tics and mechanical properties of the material of
the screening surface itself, which is confirmed by experimental and practical studies. Theoretical ideas about the
characteristics of the dynamic dependencies of the freely laid screening surface of the vibrating screen have been
developed; it has been established that when the values of the natural frequency of its elastic oscillations ap-
proach the forced ones, their character takes on a quasi-harmonic form, and when the vibration angle of the
casing points increases from 40° to 50°, the average amplitude of oscillation of the material point of the screening
surface decreases according to a second-order polynomial law. For the first time, it was established that the
geometric dimensions of the screen-ing surface are an independent factor influencing the potential and kinetic
energy for both forms of deformation - translational and rotational movements, and that the ro-tational-
translational mode is the dominant mode of its operation under dynamically stable linearly directed harmonic
oscillations of the casing. For the first time, a practically confirmed analytical dependence was obtained, which
determines the size of the material particle above which jamming does not oc-cur, depending on the aperture of
the screening surface, its physical properties and the type of material being screened, based on which it was
established that particles whose size is 1...1.4 times greater than the aperture size can jam in the screen open-ing,
with the higher value corresponding to the maximum value of the coefficient of friction. For the first time,
experimentally confirmed theoretical dependencies were ob-tained that determine the jamming force of a particle,
as well as the critical height of its throwing, above which its jamming in the screen opening does not occur, and it
was found that depending on the aperture of the screening surface, its physical prop-erties and the material being
screened, the minimum necessary height of particle throwing decreases with an increase in the coefficient of
friction, and the dependence itself is described by a power function. For the first time, the conditions for the
evacuation of a jammed material parti-cle from the openings of the screening surface freely laid in the space of the
sub-screen of the vibrating casing were theoretically substantiated, taking into account the physi-cal properties of
the material being screened, the screen aperture, its structural, kine-matic and dynamic parameters, based on a
practically confirmed mathematical model of the screening surface cleaning process. For the first time, a
mathematical model was developed describing the move-ment process of a material particle being screened on
the screening surface freely laid in the space of the sub-screen of the vibrating casing, and it was established that
with an increase in the oscillation acceleration of the screen casing, the average movement speed and its
acceleration at the initial stage, as well as the average throwing height and the period of its free movement at the
second stage, increase.
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