O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0412U003493
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 05-06-2012

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. I'mymakosa Osbra BosogumupisHa

2. Glushakova Olga Vladimirovna

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs

Bup, pucepranii: kanguzaar Hayk

AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIIndp HayKoBOi creniaIbHOCTI: 01.02.04

Ha3zBa HayKoBOIi cIeniaJIbHOCTI: MexaHika fe)OpMiBHOrO TBEPHOTO Tiza
T'asy3p / rasysi 3HaHB. He 3aCTOCOBy€THCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs
JaTa 3axHCTy: 29-05-2012

CreniaJbHICTh 32 OCBiTOO: 7.04020101

Micue po6oTH 34,00yBaya: HaujoHanbHuil TPAHCTIOPTHUI YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

Micue3HaxoayKeHH: 01010, m. Kuis, ByJ1. M.OMesnssHOBHn4a-IlaBnenka,1
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs




I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
Iudp cnenianizoBaHoi BYU€HOI pagHy (Pa30Boi Cleliajai30BaHOi BYEHOI pazu): [l 26.166.01

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI 0COOM: IncTuTyT MexaHiku im. C.IT. Tumomenka HaujonansHoi

aKkageMii HayK YKpaiHu

Kopg 3a €IPIIOY: 05417070

Micue3Haxoa>KeHH: 03057, Kuis, ByJ1. Hecreposa, 3, M. KuiB, Kuiceka 061, 03057, Ykpaina
dopma BaacHOCTI:

Cdepa ynpaBiiHHS: Haujonanbna akaziemist Hayk Ykpainu

InenTugikarop ROR: He zacrocosyerscs

IV. BizomocTi nipo nmiznpueMcTBO, yCTaHOBY, OpraHisalliio, B sIKii 0yJ10

BUKOHaHO JHUCEPTALil0

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI 0COOHU: HaujoHanbHuMil TPAHCTIOPTHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 02070915

MicuesnaxomerHﬂ: 01010, M. Knis, Bys1. M.OMensiHOBUYa-IlaBnenka,l

dopma By1acHoCTI:

Cdepa praBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BimomocTi npo guceprauiio
Mosga guceprarii:
Koau TemaTuyHuX pyoOpHK: 30.19.17

Tema gucepranii:
1. PeslakcauiiiHi XBUJIbOBi TOPCIOHHI aBTOKOJIMBAHHS KOJIOH TJIMO60KOTO OYPiHHS
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Pedepar:

1. Incepranifina po60Ta IpUCBIY€HA IOCTAaHOBLIi i pO3B'sI3aHHIO HOBUX HayKOBUX 33J,a4i IIPO TEOPETUYHE
MOJI€JIIOBAaHHS KPYTUWJIBHUX CaMO30yI>)KyBaHUX KOJIMBaHb KOJIOH IIMOOKOro 6ypiHHS. Po3po6iieHa XBUIbOBA MOJEIb
KPYTUJIbHUX aBTOKOJIMBaHb OQHOPiHOI 6ypriibHOI KOJIOHU B (POPMi TOPCIOHHOTO MasiTHUKA. Ha 6a3i po3B'sa3Ky
I'Anambepa xBUIbOBe IHUdepeHlliabHe PiBHSAHHS 3 YaCTMHHUMMU IOXiTHUMU PeyKOBAaHO [0 HeJliHiiHOTo
3BMYAIHOTO CUHTYJISIPHO 30ypeHOro AudepeHLiaIbHOro PiBHSHHS 3 apTYMEHTOM, 110 3alli3HIOEThCS. Y pe3ysbTari
[IPOBEIEHOr0 aHaJli3y BCTAHOBJIEHO, 1O iCHYIOTh Aialla30HM 3HaY€Hb KYyTOBOI MIBUIKOCTi OGEPTaHHs OypUJIBLHOI
KOJIOHH, B MeKaX SIKUX Ma€ Miclie caMm030y/I>)KeHHS KDYTUJIbHUX PeslakCalliiHUX aBTOKOJIMBaHb. JJocimkeHi
Iepexoid yepes rpaHulli [UX Aiaras3oHiB (cTaHu 6idpypKallii HApOoIPKEeHHS i BTpaTH rpaHUYHUX LUKIIIB - 6idypkarii
Xomna), BUSIBJIEHO, 1110 aBTOKOJIMBAHHS CYITPOBOIKYIOTHCSI HASBHICTIO MIBUJIKUX i TIOBIJILHUX PYXiB 3
KPyIIHOMACIITAaOHUMU PO3pUBaMU (Malike po3puBaMU) KyTOBUX IIBUJIKOCTEN. BcTaHOBIEHO HOBUII edeKT B SBUIIAX

aBTOKOJIMBAaHb MEXaHIYHUX CHUCTEM, SIKUH I10JIsIrae B iCHyBaHHI JOaTKOBUX MaJIOMacIITabHMX KBAHTOBAaHUX B 4aci



PO3pUBiB KyTOBUX IIBUJKOCTEN, SIKi BiIOYBAIOTbCS 4Yepe3 PiBHI MPOMDKKM 4acy (KBaHTH), PiBHI Yacy IPOXOIKEHHS
XBUJIEIO KPYTiHHS [1I0JBOEHOI TOBXUHU OYpUIbHOI KOJIOHU (Bif, ii HU3Y 1o Bepxy i Hazan). [IpoBeeHo NoCimKeHHs
€aM030yI)KEHHS KDYTUJIbHUX KOJIMBaHb B CKJIQJIEHUX OyPUJIbHMX KOJIOHAX, BAKOHAHO KOMIT'IOTEPHE MOJIE/IIOBaHHS
HECTalliOHAPHUX KPYTUJIBHUX PYXiB J0OJIOTa OYPUJIbHOI KOJIOHU Iif 4aC OOEPTaHHS BEPXY KOJIOHU 3

IIPUCKOPEHHSIMU, SIKi MOZEIOI0Th ii pO3roH 260 rajJbMyBaHHSL.

2. The dissertation is devoted to the statement and solving a new scientific problem about theoretical simulation of
torsional self-generated vibrations of seep drilling strings. A wave model of torsional autovibrations of
homogeneous drill string is elaborated in the form of a torsional pendulum. On the basis of d'Alembert's solution
the wave partial differential equation is reduced to a non-linear singularly perturbed ordinary differential equation
with a delayed argument. It is established in the result of the performed analysis that a range of the drill string
angular velocity values exists with the boundaries inside which the bit torsional relaxation vibration self-excitation
takes place. The transitions through the range boundaries (the states of the limit cycle birth and loss ? the Hopf
bifurcations) are investigated, it is found that the autovibrations are attended by existence of fast and slow
motions with large scale and small scale discontinuities of the angular velocities. In the phenomena of
autovibrations of the mechanical systems, the new effect is found, which consists in existence of additional small
scale quantized in time discontinuities of the angular velocities. They occur with the same intervals of time
(quanta) equaled the duration of the torsion wave propagation through the doubled length of the drill string
(upward and downward). The analysis of the torsion vibration self-excitation in the multilink drill strings is fulfilled,
the computer simulation of non-stationary torsion motions of the drill string bits is performed for the cases of the
drill string rotations with accelerations. They simulate the effects of the drill string accelerating and braking.
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