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Pedepar:

1. Incepraniiina po60Ta IPUCBIYEHA ITIOCTAHOBIIi Ta PO3B'SI3aHHIO HOBOI aKTyaJIbHOI HAYKOBOI 33a4i PO IPY>KHi
3TMHaJIbHI HeJIiHiMHI KOJMBaHHS KOHCTPYKLii OypUJIbHUX KOJIOH, 1110 06EPTAIOThCSl, Y TOPOXKHUHAX ITIMOOKUX
CBEP/IJIOBUH Yy PEKMMaX M03aIUTaTHUX CaMO30yI)KEHUX KOJIMBaHb KPY>KJISIHHS iXHIX JOJIIT 10 IOBEPXHI IHA
CBEpIJIOBMHU. Briepie Ha OCHOBI METO[iB Oy liBeIbHOI MeXaHiKM i Teopii AMHAMIYHUX CUCTeM PO3POOJIeHi
MaTeMaTUYHi MOZeJIi IPY>KHUX KOJIMBaHb OYPUJIbHUX KOJIOH, 1[0 06€PTAIOThC, IPY KOYEHHI CPEePUYHUX Ta
eJIINCOINHUX (CIVIIOCHYTUX ab0 NPOJOBryBaTHX) OJIIT 10 KPUBOJIHIMHUX IOBEPXHSIX JHA CBEPAJIOBUH. 3
ypaxyBaHHSIM QPUKLIAHOTO i HErOJIOHOMHOTO MeXaHi3MiB KOUEHHS [10JI0Ta BUBEIEHHI PO3B'sI3yBaJibHi PiBHSIHHS
IIPY>KHUX 3TMHAJIbHUX KOJIMBAaHb HU3Y OYPUJIbHOI KOJIOHU. PO3p061€Ha METOIMKA YMCIIOBOTO iHTETPYBaHHS
no6yI0BaHuX AuQePEHIiaIbHMX PiBHAHD 3 YACTUHHUMU MOXiJZHUMMY, BAKOHAHUI KOMII'IOTEDHUIA aHaIi3 IPY>KHUX
KOJIMBaHb OypUJIbHOI KOJIOHU 1 0JIOTa NIPU Pi3HUX 3HAYEHHSIX TEOMETPUYHUX i MEXaHIYHUX IIapaMeTpiB.
[TobymoBaHi (popMHU KOJMBaHb KPYKJISIHHS 40JIOTA B HEPYXOMIl i pyXoMmill cucteMax KoopauHart. [TokasaHo, o

PO3paxyHKOBi TPaeKTOPii pyXy [0JI0Ta MOKYTh MaTH BUTJISLT, CIIipasiel, 0 po3LUIMPIOIOTHCS (HECTINKUi pyX) abo



3BYXYIOTbCS (CTIIKUI PyX), @ TAKOXX 6araTofos1b4acTux (piryp i 6araTonpoMeHeBux 3ipoK, SIKi CIIOCTePiraloTbCsi Ha
IIPaKTULi. BOHM XapaKTepU3y0ThCS BEJUKUMMU 3HAaYE€HHSIMU [TPUCKOPEHD PYXY i TOMY SIBJISIIOTh HEOE3IEKY IJIS
cucremu. Taki peXXuMU MO>KHA PO3LIiHIOBATH SIK PeXUMU QPUKIIIHOro ab0 KIHEMaTUYHOTO CaMO30yI>)KEHHSI

KOJIMBaHb CUCTEMU 3d PAXYHOK ,Z[lfl, BUKJIMKAHUX CUJIaMU 3YelJIeHHS MixX JOJIOTOM i TMOBEPXHEIO ITIOPOAU.

2. The dissertation is devoted to statement and solving the new urgent problem on elastic bending non-linear
vibrations of rotating drill string structures in cavities of deep bore-holes in the regimes of selfexcitated whirling
of their bits on the bore-hole bottom surface. For the first time, the mathematic models of rotating elastic drill
string vibrations induced by rolling of their spherical or ellipsoidal (oblong or oblate) bits on the bore-hole bottom.
The constitutive differential equations of the drill string bending are deduced with allowance made for frictional
and nonholonomic mechanisms of the bit rolling. The techniques for the integrating of the constructed partial
differential equations are elaborated. With their use, the computer analysis of elastic vibrations of the drill strings
and the bits is performed for different values of their geometric and mechanic parameters. The whirling modes of
the bit whirling in fixed and rotating coordinate systems are constructed. It is demonstrated that the calculated
trajectories of the bit motion can have shapes of expanding (unstable motion) or contracting (stable motion)
spirals, as well as multilobed figures and multibeam stars, which are observed in drilling practice. They are
characterized by large values of accelerations and so represent danger for the system. These regimes can be
represented as the regimes of frictional or kinematic selfgeneration of the system vibrations via dynamic actions
caused by cohesion forces between the rotating bit and the rock surface.
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