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Pedepar:

1. Y 3B’13Ky 3 aKTMBHOIO iHTeHCU}iKalli€lo IMIMO0KOro MaxTHOrO BUA0O0YTKY Ha ropu3oHTax rnoxHaz 1500 meTpis,
TpaAuLiliiHi 6araToKaHaTHI MifiliMasibHi yCTaHOBKY 3 (PUKLIMHUMY IIKiBAMU CTUKAIOTHCS 3 iICTOTHUMU
KOHCTPYKTUBHUMMU Ta €KCIIyaTalilHUMU OOMeKeHHSIMU. BinnoBinaio Ha 1i BUKJIMKU CTalo CTBOPEeHHS [IpAT
«HoBokpamaTopchkuil MamnHOOyAiBHUN 3aBoa» (HKM3) iHHOBaLiliHOI KOHCTPYKIIii KAHATOMICBKOTO
LMJIIHAPUYHOTO po3pisHoro 6apabana tumy LIP-6,75x6,2 /1. Y paMkax peasisaliii yrogu npo HayKoBO-TeXHi4He
criBpo6iTHULTBO [TpAT «HKM3» ininiioBasno cnisnpariio 3 HTY «/IHiIpoBCchKa MoJyiTexHiKa» 3 METOI0 PO3POOKHU
HAyKOBO OOGI'PYHTOBAHOI METOI0JIOTii MOZIETIOBAaHHS 3a3HAYEHOT0 TEXHIYHOTO pileHHs. Bu3HavasbHe 3HAYeHHS Y

(dhopMyBaHHI HAyKOBOT'O HAIIPSMY [LOCJII>)KEHHS MaJIo TeXHiYHe 3aBJaHHsI MiTIIPUEMCTBA, Y IKOMY 0YyJI0



KOHKPETU30BaHO KJIIOUOBi TEXHIYHi NIapaMeTpyu KOHCTPYKLii Ta chOpMyJIbOBAHO ii NPUKIIANHI Lili. AHAI3
[IOTOYHOTO CTaHy HayKOBUX [OCJIiIKeHb CBiTYUTD IPO iX PparMeHTapHiCTh: HasgBHI MMy6Jikauii 37e6iboro
OXOIUIIOIOTH JIMIIE OKPEMi KOMIIOHEHTH iHKEHEPHOTO aHAJII3Y IAXTOBUX MifiIMaJIbHUX MAalIMH. 30KpEMA, UAEThCS
[IPO FEOMETPUYHY ONTHMI3allil0 060JOHKOBUX €JIEMEHTIB, YUCEJIbHY OLiHKY HallPy>KeHO-1e(pOPMOBAaHOr'0 CTaHy abo
BUBYEHHS TEIJIOBUX MPOLIECiB Y PPUKLiHUX By3sax. BogHovac BiiCyTHS €[lMHA, iHTErpoBaHa METOOJIOTS, IKa 6
KOMILJIEKCHO 00’€[IHyBaJla BKa3aHi HaNpsIMU JOCJIiIKeHb i3 ypaxyBaHHSIM 6araToQisuyHoi Npupoau
eKCIlJIyaTaliliHUX HaBaHTaKeHb. CaMe TOMy TeXHiYHe 3aBhaHHs, HamaHe [IpAT «HKM3», cTtano 0CHOBOIO 11714
(opMyII0BaHHS aKTyaJIbHOI HAYKOBO-TEXHIYHOI 337ja4i: po3p0o6Ka KOMIJIEKCHOI METOI0JIOTii MOZIEJIIOBaHHS
PO3pi3HUX KaHATOMICTKMX 6apabaHiB MIaXTOBUX MififiManbHUX MalKH Ty 1IP-6,75x6,2 /1,95. Peanizanis
3a3HaY€HOTr0 JOCIiIPKEeHHS 3[[iICHIOETHCS B MEXKax Jep>kaBHOTo O1oKeTHoro npoexty N2 1P 0122U201676 (nepiog,
BUKOHaHHS — ciueHb 2023 p. - rpyzens 2025 p.), @ TAKOX 3riJHO 3 TOCIOJAPChKUM 10roBopom N2 072355-24 Bif
01.03.2024 p., yknageHum mMix [TpAT «CYXA BAJIKA» ta HTY «JIHinpoBcebKa nmosiTexHika». Haykosa imes gucepraii
I0JISITa€ y BIIPOBAIKEHHI KOMIIJIEKCHOTO MiAXOAY 4O MOJE/I0OBaHHS KOHCTPYKLiN PO3Pi3HMX KAHATOMICTKUX
6apabaHiB MaXTOBUX MifiliMaZbHUX MAIIMH HIJIIXOM iHTerpaliii B3aeMo/I0NIOBHIOBAaJIbHUX METO[IIB, 1110
326€3Me4yIoTh ypaxyBaHHs 6araTopakToOpHOi IPUPOIY eKCIUTyaTaliiHUX HaBaHTaXXeHb. MeTa JOCIiIpKeHHS ~
PO3pOOUTH HAYKOBO OOGI'PYHTOBAHI METONUYHI peKOMeHallil 1715l iH)KeHePiB-KOHCTPYKTOPIB 1[0/10 KOMIIJIEKCHOTO
PO3paxyHKy Hanpy>XeHO-71e(pOPMOBAaHOTO CTaHY PO3Pi3HMX KaHATOMICTKMX 6apabaHiB axTOBUX MifiliMaIbHUX
MamuH. O6'eKT NOCIiIPKEHb — HAIIPY>KEHO-1e(OPMOBAHMI i TEpMOMEXaHIYHUN CTaH PO3Pi3HUX KaHATOMiCTKUX
6apabaHiB MAXTOBUX MifiiMaTbHUX MalnH TUuny 11P-6,75x6,2 /1,95, siKi pyHKIIOHYIOTh B YMOBAxX [JINOOKNAX BUPOOOK.
[TpepmeToM AOCTiIKEHHS — € KOMIJIEKCHA METOIO0JIOTISI aHAIITUYHOT0, YUCEJILHOTO Ta TEPMOMEXAHIYHOTO
MOJIEIIOBaHHS, a TAKOXK iH)KEHepHi pillleHHs, CIIpSIMOBaHi Ha MiHiMi3allilo ocboBUX edopmaliiil, 3a6e3rnedeHHs
HOPMATUBHOI >KOPCTKOCTIi Ta TEPMidHOI CTabiIbHOCTI. MeToM AOCiI>)KEHDb — CIPSIMOBAHi Ha MifIBUILIEHHS
eeKTUBHOCTI IPOEKTYBaHHS BUCOKOHABAaHTA)KEHMX KaHATOMICTKUX 6apabaHiB MaxTOBUX MifiliMaJIbHUX MAIIMH 32
PaxyHOK 3aCTOCYBaHHS 6araTopiBHEBOrO MOJEJIIOBAHHS, 110 [1I0€JHY€E KJIACUYHI Ta Cy4yacHi iHkeHepHi nigxonu. Y
ME>XXax JUCEePTaLifHOro AOCIiIPKEHHS] BUKOPHUCTAHO TaKi METOIHU: ® AHAJIITUYHE MOJEJIIOBAHHS — i3 3a7Ty4€HHSIM
piBHSIHB Teopii 060710HOK Kipxroda-Jlgsa; ¢ YuceabHe MOLEIIOBAHHS — METOLOM CKiHU€HHUX €JIEMEHTIB y
cepenosuii SolidWorks Simulation; * [TapameTpuyHa ontyumiszallist — BilIoBigHO 10 KpUTepiiB MiHiMizaii Macu Ta
obMesxeHHs fedopMaLifiHOI YyTIMBOCTI; ® TepmoMexaHiYHUI aHali3 — MOZEI0BaHHS PPUKLIIHUX Nap 3
ypaxyBaHHSIM PYXOMOTO TKepeJia TENJIOTH, TeIJIOOOMiHY Ta TEMIIEPATYpHOI Aerpaaanii marepianis; ® EkcieptHe

Y3rOJI)KEHHS TPAaHNYHYX YMOB — Ha OCHOBI TexHiYHUX persnameHTiB [IpAT «HKM3».

2. As deep-level mining operations expand beyond 1500 metres, traditional multi-rope friction hoisting systems
encounter considerable design and operational constraints. To address these challenges, PISC 'Novokramatorsky
Mashinobudivny Zavod' (NKMZ) developed an innovative split cylindrical rope drum of the TsR-6.75x6.2 /1.95 type.
As part of the implementation of the agreement on scientific and technical cooperation, PJSC ‘NKMZ' initiated
cooperation with Dnipro University of Technology to develop a scientifically sound methodology for modelling the
technical solution. The technical specification of the enterprise, which specified the key technical parameters of
the design and formulated its applied goals, was crucial in shaping the scientific direction of the study. A review of
the current state of scientific research shows that it is fragmented: the available publications mostly cover only
individual components of the engineering analysis of mine hoisting machines. This includes geometric
optimisation of shell elements, numerical assessment of the stress-strain state, or study of thermal processes in
friction units. Despite the existing body of research, there is still no unified methodological framework that
holistically integrates structural, thermal, and mechanical analyses, while accounting for the multiphysical nature
of operational loads. In response to this gap, the technical specification provided by PISC 'NKMZ' served as the
basis for formulating a scientifically and technically significant research objective: the development of a
comprehensive modelling methodology for split rope-capacious drums of mine hoisting machines of the TsR-
6.75x6.2 /1.95 type. The implementation of this study is carried out within the framework of the state budget
project No. DR 0122U201676 (implementation period - January 2023 - December 2025), as well as in accordance
with the economic agreement No. 072355-24 of 01.03.2024, concluded between PJSC ‘SUKHA BALKA' and Dnipro



University of Technology. The scientific idea of the thesis is to introduce a comprehensive approach to modelling
the structures of split rope-capacious drums of mine hoisting machines by integrating complementary methods
that take into account the multifactorial nature of operational loads. The aim of the study is to develop
scientifically based methodological recommendations for design engineers on the complex calculation of the
stress-strain state of split rope-capacious drums of mine hoisting machines. The object of research is the stress-
strain and thermomechanical state of the split rope-capacious drums of mine hoisting machines of the TsR-
6.75x6.2 /1.95 type, which operate in deep workings. The subject of the study is a comprehensive methodology for
analytical, numerical and thermomechanical modelling, as well as engineering solutions aimed at minimising axial
deformations, ensuring regulatory stiffness and thermal stability. Research methods - aimed at improving the
efficiency of designing highly loaded rope-capacious drums of mine hoisting machines by using multilevel
modelling that combines classical and modern engineering approaches. The following methods were used in the
dissertation research: * Analytical modelling using the Kirchhoff-Love equations of shell theory; * Numerical
modelling - using the finite element method in SolidWorks Simulation;  Parametric optimisation - in accordance
with the criteria of minimising mass and limiting deformation sensitivity; * Thermomechanical analysis - modelling
of friction pairs with consideration of the moving heat source, heat transfer and thermal degradation of materials;
* Expert approval of the boundary conditions is based on NKMZ's technical regulations.
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BaacHe IlpizBuie Im's [10-6aTbKOBI Tapan Irop Osniexkcan/poBu
rOJIOBH pagu

BaacHe Ilpi3Bume Im'st ITo-6aTbKOBI Tapan Irop OsiexkcanpoBuy
rOJIOBYIOYOTO Ha 3acCifiaHHi

BigmoBimasibHU 32 MiATOTOBKY Makypina Onekcannpa AHpiiBHa

00JIIKOBHX JOKYMEHTIB

PeecTtpartop YkpIHTEI

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaJIbHUM 3a PEECTpalLilo HayKoBOi IOpuenko TeTsHa AHaToiiBHA

OisIJIbHOCTI




