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1. O6rpyHTYyBaHHS €(PEKTUBHOCTI 3aCTOCYBAaHHS IeMII(YIOUMX IPUCTPOIB y 6apabaHHUX MiHIMaJIbHUAX yCTAHOBKAX
[IpY NePEXiZHUX NpoLecax

2. Justification of the effectiveness of the use of damping devices in drum lifting installations during transients

Pedepar:

1. Incepraniiina po60Ta IpUCBIY€HA PO3BSI3aHHIO aKTyaJlbHOI HAYKOBO-IIPAaKTMYHOI 3a71ayi, sIKa I10JIrae B
3MEHIIEHHI MaKCHUMaJIbHUX IMHAMIYHMX HAaBaHTaXEHb Y KaHaTax 6apabaHHMX MiJHIMaJbHAX YCTAHOBOK IIPU
HepexiIHUX Mpoliecax MIIXOM OOIPYHTYBAaHHS 3aCTOCYBaHHS AeMNydnx NpUcTpois. CTaneBuil KaHat €
HEBiJ€MHOIO YaCTUHOIO OY[Ib-5IKOTO MiHIMaJbHOTO MEXaHi3My, a TaKOXX HECY4YUM, HalOisIbIl BiANOBIZAIbHUM i
IiIIaHUM 3HOIIYBAHHIO €JIEMEHTOM MiJHIMaJIbHOI yCTaHOBKMU. Y IIpoleci eKcIlyaTallii 6apabaHHUX NiJHIMaIbHUX
YCTAHOBOK BUHUMKAIOTh YaCTi KOJIMBAJIbHi HABAHT)KEHHS B KaHATaX, 1J0 BUKJIMKA€E BTOMY MaTepiany OpOTiB i€
OJHi€I0 3 MPUYVH PyHYBaHHS KaHATIB Ha MPOTS3i TPUBAJIOI €KCITyaTallii B MifHIMaIbHUX MaIINHAX, YHACIITOK
4oro Bifl0yBaeThCsl CKOPOUEHHS CTPOKY CIY)XOM KaHaTa. Y AucepTaliiiHill poO0Ti po3risnaeTbCsl BIUIUB
BaJIONIIPOBOJY i KOITPOBOTO 1IKiBa HA KOJIMBAJIbHI ITPOLIECH B KaHATaxX 6apabaHHUX MiJHIMAJIIbHMUX YCTAaHOBOK.
[IpoBeneHi TeOpETUYHI NOCIiIKEHHS JUHAMIKY IT'SITU-, TPbOX~- i ABOMACOBUX CUCTEM OLHOKIHLEBOI ITigHIMAaIbHOI

YCTaHOBKH, PO3pax0oBaHi 3HaYeHHs KoeillieHTiB [IHaMiYHOCTI Ta 3aracis MilJHOCTi KaHaTiB. OTpUMaHO aHAJITUYHI



BUPA3Y, 110 ONUCYIOTh MHAMIKY TPbOXMACOBOI CUCTEMU MiAMOMHOI YCTAaHOBKY i JO3BOJIAIOTh BU3HAYATH MOMEHTHU
CHWJI TIPY>KHOCTI Ta KoedilieHTH nruHamivHOCTi KaHaTa. HaBeneHi cripoieni popmynu 115l BUBHAYEHHS
MaKCUMAaJIbHUX 3HauYeHb KoeillieHTiB JUHaMIYHOCTi KaHaTa. []Ji1 TpbOXMaCOBOi CUCTEMU JBOKiHIIEBOI
niHIMaNIbHOI YCTAHOBKY OTPUMAHO aHAJIITUYHE BUPKEHHS €(PEKTY «IlepeKadyBaHHs €Heprii» y MOMEHTax ChJl
IIPY>KHOCTI MiJl Yac pyxy KiHL€BUX BaHTaXiB y CTOBOYPI. [lJ11 OIHOKIHIEBOi MiiHiMaIbHOI yCTAaHOBKY OTPUMaHa
crucrema audepeHiabHUX PiBHSHD [lepeMillleHHsI [UCKPETHUX Mac i3 ypaxyBaHHSM IOTEHLiHOI eHeprii KaHaTiB.
[TpoBeneHi gocmigKeHHs 010 3MeHIIeHHs KoedillieHTiB UHAaMIYHOCTi KaHaTiB 6apabaHHUX MigHIMaTbHUX
YCTAHOBOK 3 ypaxXyBaHHSM 3aCTOCYBaHHS JeMI(PYIMX IPUCTPOIB, PO3TAIOBAHMX MiXK KAHATOM i KiHLIEBUM
BaHTaXeM. CK/Ia/leHi €KBiBaJIEeHTHI JUHAMI4HI CX€MU Ta OTPMMAaHO MaTeMATUYHUI OMUC Y BUTJIAI 3BUYAHAX
IvdepeHLiaTbHYX PiBHSIHb Y MOMEHTAX CUJI IIPY>KHOCTI 3 MOCTIMHUMU KoedillieHTaMu 3 ypaxyBaHHSIM
IVICUTIATUBHUX CUJL. 3 METOIO MiATBEPAKEHHS TEOPETUYHUX NOCiIKEHD i YMCEJIbHOTO €KCIIEPUMEHTY ITPOBELEHO
€KCIIEpUMEHTAJIbHI JOCIIIPKEHHS 3 BU3HAYEHHS AMHAMIKM OJHOKIHIEBOTIO IMiIIOMHUKA i3 3aCTOCYBaHHSM
IeMI1pyo4yoro NpUCTPOIO 3 'YMOBUMU ejleMeHTaMU. Po3po6JieHo iHKeHepHi MeTOIUKY PO3PaXyHKY MiAIIOMHOTrO
KaHaTa i3 3aCTOCyBaHHAM JeMII(PYIOUUX IPUCTPOIB 3 TyMOBUMHU Ta TapiluaCTUMU €JIEMEHTAMU 3 yPaxyBaHHSM CUJI

TEPTA B OIIOPHUX IJIOIINHAX.

2. The thesis is devoted to the solution of the actual scientific and practical problem, which is to reduce the
maximum dynamic loads in the ropes of drum lifting installations during transient processes, because the steel
rope is an integral part of any lifting mechanism, as well as bearing, most responsible and subject to wear element
of lift installation. In the process, the steel ropes are stretched and bent, they are exposed to frequent oscillatory
loads, which causes the fatigue of the wire material and is one of the causes of the destruction of ropes during
long-term operation in lifting machines. In the event of defects on any site, replacement of the entire rope is
subject to even a predetermined period, which increases the operating costs of the enterprise. In the thesis the
influence of shaft and coil pulley on oscillatory processes in ropes of drum lifting installations is considered.
Theoretical investigations of dynamics of five-, three- and two-mass systems of a one-end lifting unit have been
carried out, calculations of dynamical coefficients and strength ropes have been calculated. The analytical
expressions, which describe the dynamics of the three-mass system of the lifting device, are obtained, and it is
possible to determine the moments of the forces of elasticity and the coefficients of the dynamism of the rope. The
simplified formulas for determining the maximum values of rope dynamic coefficients are given. For the three-
mass system of a two-terminal lifting device, an analytical expression of the effect of "energy transfer" at the
moment of the forces of elasticity during the movement of final goods in the trunk is obtained. For a one-end lift
installation, we obtain a system of differential equations of displacement of discrete masses taking into account
the potential energy of ropes. Studies have been done to reduce the dynamics of ropes of drum lifting installations,
taking into account the use of damping devices located between the rope and the final load. Equivalent dynamic
circuits are constructed and a mathematical description is obtained in the form of ordinary differential equations
at moments of elastic forces with constant coefficients taking into account dissipative forces. In order to confirm
the theoretical studies and numerical experiment, experimental research was conducted to determine the
dynamics of a single-end lift using a damping device with rubber elements. The engineering methods of calculation
of a lifting rope with the use of damping devices with rubber and plate elements with consideration of frictional
forces in supporting planes are developed.
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