O0Js1ikoBa KapTKa aucepTaii

I. 3arasbHi BimOMOCTI
Jep>kaBHHH 00J1iKOBHI HOMep: 0419U003146
Oco06J1uBi TO3HAYKH: BinKkpura

Jata peectpaunii: 01-07-2019

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. OcunoBa TeTssHa MuKkoJiaiBHa

2. Osypova Tetiana Mykolaivna

KBasmigikamis:

InenTudikarop ORCHID ID: He sactocosyerbcs

Bup, pucepranii: kanguuaar Hayk

IIIudp HayKoOBOi CHeNniaJIbHOCTI: 05.05.05

Ha3Ba HayKOBOIi CIleniaJIbHOCTI: ITinHiMaIbHO-TPAHCIIOPTHI MAIIMHK

T'any3b / rasysi 3HaHb. He 3acTOCOBy€eTHCS

OcBiTHBO-HayKOBa IMporpama 3i creniaJbHOCTI: He 3acTocoByeThCH

Jarta 3axXHCTy: 24-06-2019

CrneniaJbHICTh 3a OCBITOIO: [Tpodeciiine HaBuanHs. EXCIUTyarartis Ta PEMOHT IIPOMUCJIOBOTO TPAHCIIOPTY
Micue po6oTH 300yBaya: Ykpaincbka iHKeHEPHO-TIEAArorivHa aKaemis

Kopg 3a €IPIIOY: 02071228

Micue3HaxoaKeHHS: By YHiBEpCUTETChKa, 16, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61003, Ykpaina
dopma By1acHoOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS



I11. BizomMocTi mIpo aucepraiiiro

Iudp cnenianizoBaHoi BYEHOI pagH (Pa30Boi CIeliaJi30BaHOi BYEHOI pazu): K 64.108.02
IToBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOM: VKpaiHChKa iHKEeHEPHO-TIEIarorivyHa akaieMis

Kopg 3a €IPIIOY: 02071228

Micue3Haxoa>KeHHS: By YHiBEPCUTETChKa, 16, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61003, Ykpaina
dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTop HayKH: He 3aCTOCOBYETHCS

IV. BizomocTi ripo miznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10
BHKOHAHO JHCEPTaIlilo

IloBHe HaliMEeHYBaHHS IOPHUAHUYHOI 0COOM: VKpaiHChKa iHKEeHEPHO-TIEarorivyHa akageMis

Kopg, 3a €APIIOY: 02071228

Micue3HaxoaKeHHS: By YHiBepCUTETChKa, 16, M. XapkiB, XapkiBcbkuii p-H., Xapkiscbka 061., 61003, Ykpaina
dopma ByracHoCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKH YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

CeKTOop HayKH: He 3aCTOCOBYETHCS

V. BimomocTi npo gucepraniio
Mosga aguceprarii:
Koau TemaTHYHHUX PYOPHK: 55.51.29, 55.51.03

Tema gucepranii:
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[IpU NepexifHuX Nnpouecax

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

Pedepar:

1. Incepraniiina po60Ta IPUCBIYeHA PO3B’A3aHHIO AKTyaJIbHOI HAYKOBO-TIPAKTUYHOI 3a71adi, sIKa I0JISIrae B
3MEHIIeHHI MaKCHMaJIbHUX IMHAMIYHMX HaBaHTaKeHb Y KaHaTaX 6apabaHHUX MifHIMaJbHAX YCTAHOBOK IIPU
IepexiHUX [polecax UIJIIXOM OOIPYHTYBaHHS 3aCTOCYBaHHS JeMIIPy0oYux NpUCTpoiB. CTajsieBuil KaHaT €
HEBiJ€MHOIO YaCTUHOIO OY[1b-5IKOTO MiIHIMaJIbHOTO MEXaHi3My, a TaKO>XK HECY4MM, HANOiJIbII BiANOBigAIbHUM i
iAIaHVM 3HOIIYBAaHHIO €JIEeMEHTOM MifHIMaJIbHOI yCTaHOBKHU. Y IIpolieci eKciutyaTanii 6apabaHHUX MifHIMaIbHUX
YCTaHOBOK BUHMKAIOTb YaCTi KOJIMBAJIbHi HABAHTKEHHS B KaHATaX, 10 BUKJIMKA€E BTOMY MaTepiay OPOTiB i €
OJHi€I0 3 MPUYVH PYVHYBAHHA KaHATIB Ha MPOT3i TPMBAJIOI €KCIUTyaTallii B [MiIHIMAJIbHAX MAIIXHAX, YHACIIIZOK

YOTO BiIOYBAETHCS CKOPOUEHHS CTPOKY CJIYy)XOU KaHaTa. Y AucepTaliiiHiil poOOTi pO3IJsLa€eThCs BILJIUB



BaJIOIIPOBOJY i KOITPOBOTO IIKiBa HA KOJIMBAJIbHI TPOLIECH B KaHATaX 6apabaHHUX MiJHIMAJIIbHMX YCTAHOBOK.
[IpoBeneHi TeOpeTUYHI NOCTIIKEHHS JUHAMIKY IT'SITU-, TPhOX~- i ABOMACOBUX CUCTEM OILHOKIHIIEBOI MigHIMaIbHOI
YCTaHOBKH, PO3Pax0oBaHi 3HaueHHs KoeillieHTiB IMHaMiYHOCTI Ta 3amacis MilJHOCTi KaHaTiB. OTpMMaHO aHaJITUYHI
BMpa3y, 1O OMUCYIOTh JUHAMIKY TPhOXMACOBOI CUCTEMHU MiIIOMHOI YCTAaHOBKY i 03BOJISIIOTh BUBHAYAT MOMEHTHU
CuUJI IPY>KHOCTI Ta KoedillieHTH AMHAaMIYHOCTI KaHaTta. HaBeneHi cipoueHi GpopmyJin 1J1 BUSHAYEHHS
MaKCHUMaJIbHUX 3HaYeHb KoeillieHTiB AuHAMiYHOCTI KaHaTa. [I71s1 TPhOXMaCOBOi CCTEMU ABOKIHIIEBO]
IiZiHiMaIbHOI YCTAHOBKY OTPUMAHO aHaJIITUYHE BUPKEHHS €(PEKTY «IlepeKauyyBaHHs €Heprii» y MOMEHTax Chjl
IIPY>KHOCTI Iif 9ac pyxy KiHLIEBUX BaHTaXiB y CTOBOYPi. [ly11 OGHOKIHIEBOI MifHIMaIbHOI YCTAHOBKMA OTPUMaHa
crucrema audepeHiabHUX PiBHSHD [TepeMillleHHsI [UCKPETHUX Mac i3 ypaxyBaHHSM IOTEHIIHOI eHeprii KaHaTiB.
[TpoBeneHi gocuigKeHHs o/10 3MeHIIeHHs KoedillieHTiB UHAMIYHOCTi KaHaTiB 6apabaHHUX MigHIMaTbHUX
YCTaHOBOK 3 YPaxyBaHHSM 3aCTOCYBAaHHS IeMI(yIOUMX IPUCTPOIB, PO3TALIOBAHUX MK KAHATOM i KiHIIEBUM
BaHTaXeM. CKJIaZleHi €KBiBaJIEHTH] JMHaMI4HI CXeMU Ta OTPMMAaHO MaTEMATUYHWI OINUC Y BUTJIAAL 3BUYAHUAX
IvdepeHLiaTbHYX PiBHSIHb Y MOMEHTAX CUJI IIPY>KHOCTI 3 MOCTIMHUMU KoedillieHTaMH1 3 ypaxyBaHHSIM
IVICUNIATUBHUX CUJL. 3 METOIO MifATBEPAKEHHS TEOPETUYHUX NOCiIKEHb i YMCEIbHOTO €KCIIEPUMEHTY ITPOBELEHO
€KCIIEPUMEHTAJIbHI NOCIIIPKEHHS 3 BU3HAUYEHHS AVMHAMIKM OJHOKIHIEBOrO IMiIlIOMHUKA i3 3aCTOCYBaHHSIM
IeMI1dyioyoro NprUCTPOIO 3 'YMOBUMU ejleMeHTaMU. Po3po6JieHo iHKeHepHi MeTOIUKYN PO3PaXyHKY IMiAHIOMHOTrO
KaHaTa i3 3aCTOCyBaHHAM JeMIIQYyIOUnX IPUCTPOIB 3 TyMOBUMHU Ta TapilyaCTUMU €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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