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1. O6rpyHTYBaHHS METOAY PO3PAXyHKY T'OJIOBHUX T'YMOTPOCOBUX KaHATiB MAX-THUX MiJIOMHUX YCTAaHOBOK 3

ypaxyBaHHSM MOPYLIEHOi FeOMETPii CTOBOYPiB

2. Justification of method of calculation of head rubber-cable ropes of mine hoists considering disturbed shaft
geometry

Pedepar:

1. Incepranis Ha 3006YTTS HAYKOBOTO CTYIEHs KAaHIWIaTa TEXHIYHUX HayK 3a creuianpHicTio 05.02.09 - nuHamika
Ta MILIHICTh MalIMH. HallioHasbHMIT TeXHIY-HUI YHiBepCUTET «IHIMpOBChKa MoJjiTexHiKa», [Ininpo, 2021.
Juceprario IpUCBAYEHO BUPILIEHHIO aKTyaJIbHOIO HAYKOBOT'O 3aBAAHHS 3 IIiIBUIIEHHS PiBHS €KCIUTyaTalliiHO]
6€e3MeK Cy4aCHUX LIaXTHUX MiITOMHUX yC-TaHOBOK 3 FOJIOBHUMU I'YMOTPOCOBMMU KaHAaTaMU Ha OCHOBI
BCTaHOBJIEHHS 3aKO-HOMipHOCTeN (POPMYBaHHS i IEPEPO3NOIiTYy HAIPY>KEHO-1e(POPMOBAHOTO CTaHy FOJIOBHUX

IrYMOTPOCOBUX KaHAaTiB IIPY iX B3a€MOJil 3 MEXaHIYHOIO CUCTEMOIO 1Ia-XTHOI MiITOMHOI YCTAaHOBKU 3 YPaxyBaHHSIM



BILJIMBY [IOPYIIEHOI reoOMeTpii cTOB-0ypiB, eKCITyaTaliliHUX NIapaMeTpiB IaXTHUX MiIAOMHUX YCTaHOBOK Ta
MOYKJIM-BUX PO3PUBIB TPOCOBOi OCHOBU KaHATIB IJ1s1 OGIPYHTYBaHHS METOAY iX po3paxy-HKy. BUKOHaHO
IOCJIiIKeHHS BIIBY (POPMMU IIOIIEPEYHOTr0 IIEPEPI3y TPOCIB I'y-MOTPOCOBOTO KaHATa Ha OIlip CTUCKAHHIO Ta 3CYBY
ryMOBOI MaTpuLi. BpaxoBaHO reOMETPUYHI IapaMETPU KaHaTa, KOHCTPYKLii CKpy4YE€HMX 31 CTPEHT TPOCIB KaHA-Ta,
MeXaHi4YHi XapaKTepUCTUKU MaTepiany eaacTUYHOi 060I0HKHU Ta ii popmy. OLiHEHO BIVIMB BKa3aHUX MTapaMeTPiB Ha
MIpaLe3aTHICTb T'OJIOBHOTO T'YMOTPOCO-BOTr0 KaHaTa MAXTHOI MiIOMHOI yCTaHOBKU. BUKOHAHO MOCIIiIKEHHS
HaMpyXeHo-1e()OPMOBAHOI0 CTaHy MiIIOMHOrO I'y-MOTPOCOBOIO KaHaTa BHACJIOK 3MillleHHS Ta IOBOPOTY
[IOCYJVHU B IIaXTHOMY CTOBOYPi 3 IOPYIIEHOI0 reoMeTpi€elo. [IpoaHani3oBaHO BIJIMB BiIXWUJIEHb HAIIPSIM-HUAX
CTOBOYpIB 1IaXT Ha Hallpy>KeHO-AedOopMOBaHUI CTaH KaHaTa Ta Ha 3MiHY TU-CKY IIOCYAMHU Ha KPUBOJIiHIlHI
HanpsiMHi. Po3po6JieHo Ta 06I'PYHTOBAaHO METOJ], PO3PaxXyHKy Hallpy’KeHO-Ae(OpMOBaHOI0 CTaHy MifiiOMHOrO
ryMOTPOCOBOTO KaHaTa 3 ypaxyBaHHSIM BIJIMBY PO3PHUBIB TPOCOBOI OCHOBU Ta KOMIIEKCY YMHHUKIB. OTPUMaHO
aHaJIiTU-YHI BUPa3u y 3arajbHOMY BUIJISIZI, Y 3aMKHEHil popMi, 1110 03BOJIAIOTh BU3HA-YATU JIOAATKOBI BHYTPIIIHI
CWJIM HaBaHTaXKEHHS TPOCIB KaHaTa, MaKCUMaJbHi 3Ha-ueHHs Koe(illieHTiB KOHIeHTpallil Hallpy>KeHb Y Tpocax
KaHaTa, 10 3HaXOAUTHCS MiJ] BIIZIMBOM 30BHIIIHIX YMHHUKIB. OGI'PYHTOBAHO aJrOPUTM, PO3pO0JIEHO Ta
BIIPOBAP)KEHO METOIMYHI pEKOMEHJallii 3i BCTAaHOBJIEHHS HANIPYXE€HO-A€()OPMOBAHOIO CTaHy KaHAaTa, 3yMOBJIEHOTO
PO3pUBaMHU Pi3HUX TPOCIB y Pi3HUX Nepepisdax. PekomeHjanii 403BONSII0Th BUBHAYATU MOKJIMBICTD MOAAJIBIIOI €KC-
nyaTauii nizfioMHoOi YCTaHOBKY B IIAXTHUX CTOBOYpax 3 IIOPYLIEHOI0 T€OMETPi-€10, BKJIIOYHO I1icjIsl aBapiil Ta

TEXHOT€HHUX KaTacTpoP.

2. Thesis for a scientific degree of Candidate of Technical Sciences on a special-ty 05.02.09 - dynamics and
strength of machines. Dnipro University of Technol-ogy, Dnipro, 2021. The thesis is devoted to the solution of an
acute scientific problem of in-creasing the level of operational safety of modern mine hoists with the head rub-
ber-cable ropes on a basis of establishing the laws of formation and redistribution of a stress-strain state of head
rubber-cable ropes during their interaction with mechanical system of a mine hoist considering the parameters of
mine hoists and possible breakages of a cable base of ropes to justify the method of their calcula-tion. A study of
influence of a cross-section shape of cables of a rubber-cable rope on compression and shear strength of the
rubber matrix is performed. A discrete change in the number of rope cables with variable cross-section, the
structure of rope cables made of twisted strands, mechanical characteristics of elastic shell material, and its shape
are considered. The influence of the specified parameters on efficiency of a design of a hoist is estimated. A study
of the stress-strain state of the hoisting rubber-cable rope due to displacement and rotation of the vessel in a
horizontal plane of a shaft if per-formed. The influence of deviations of mine shafts on the stress-strain state of a
rope and on the influence of vessel pressure on curved shaft guides are analyzed. The method of calculation of a
stress-strain state of a hoisting rubber-cable rope considering influence of breakages of a cable base and a
complex of factors is developed and justified. Analytical expressions are obtained in a general, closed form, which
allows determining additional internal loads on rope cables, maximum values of stress concentration coefficients
in rope cables, which are under the influence of external factors. The algorithm is justified, methodical rec-
ommendations for establishing the stress-strain state of the rope caused by breakages of different cables in
different cross-sections are developed and imple-mented. Recommendations allow determining the possibility of
further operation of a hoist in mine shafts with disturbed geometry, including after accidents and technogenic
disasters.
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