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reOMETPpUIHNMU HENOCKOHAJIOCTAMU

2. Non-linear elastic deforming of drill strings in cavities of deep curvilinear bore-holes with geometric
imperfections

Pedepar:

1. B puceprauii po3pobseHa BALOCKOHATIeHa MaTEMAaTUYHA MOJI€JIb IIPY>KHOTO HEJIiHITHOTO fe(pOpMYBaHHS
OypuJIbHUX KOJIOH Y KaHaJIaX KPUBOJIHIHUX CBEPJIOBUH. 3aBAsKM BUKOPUCTAHHIO B Hill crieliaabHO 06paHoi
PYXOMOI CUCTE€MU BiJIiKy BOAsI0CS iCTOTHO CIIPOCTUTU PO3B'SI3yBaJjIbHi PiBHSAHHS 1| YHUKHYTU CUHTYJISIPHOCTEWN,
[I0B'A3aHUX 3i 3BEDHEHHSM Y HECKIHUEHHICTb Pa/iiyCiB KDUBUHU Ta CKPYTY. BUKOHAHO KOMII'IOTEPHE JOCIIIIPKEHHS
BILJINBY T€OMETPUYHUX HEJOCKOHATIOCTEN OChOBOI JIiHii CBEPAJIOBUHHU Ha CUJIM OTIOPY PYXY B Hill 6YPUJIbHOI KOJIOHU
(cunu TepTs) Ipu BUKOHAHHI CIIyCKO-TIiIMIOMHUX oriepaiii i 6ypinHi. [IpoananizoBaHi nutanHs MiHiMi3aLii ux cui
IIJISIXOM BUOOPY ONTUMAJIbHOIO 3HaU€HHS BiIHOIIEHHS! IIBUIKOCTEM OCbOBOTO i 06ePTalbHOIO PyXiB. PO3risgHyTO
BUIAKY, KOJIM T€OMETPUYHI HEJOCKOHAJIOCTI MalOTh BUIJIA, JIOKA/II30BaHOI FTapMOHIKM 3MIHHOTO pafiyca,
JIOKaJIi30BaHOI TPUBUMIPHOI CIlipai i I0KaIi30BaHOrO 3IJIa[PKEHOT0 371aMy. BUKOHaHO KOMIT'IOTEPHE MO EJIIOBAHHS

IIPOLIeCy 3aKPUTUYHOTO IPY>KHOTO AedOopMyBaHHS OypUIIbHOI KOJIOHH B LMJIIHIPUYHIN TOPOXHUHI. [Toka3aHo, 1m0



BUTMHAHHS KOJIOHU BifJ0yBa€ThCS 32 (POPMOIO TPUBUMIPHOI cHipasli 3 IepeMiHHUM KPOKOM, 1IO MA€ BUTJIAT,

KpailoBoro e(exry.

2. In the dissertation, the improved mathematical model of non-linear elastic deforming of drill strings in the
channels of curvilinear bore-holes is created. On the basis of usage of a specially chosen movable reference frame,
the simplified constitutive equations are elaborated. They differ by absence of singularities connected with
transformation of the radii of curvature and twist into infinity. The computer analysis of influence of the bore-hole
axis line geometry imperfections on the forces resisting to drill string motion during performing lifting-lowering
operations is performed. The questions of the forces minimization through the choice of optimal ratio between the
velocities of axial and rotary motions are considered. The cases when the geometric imperfections have the shapes
of localized harmonics with variable amplitudes, localized 3D-spirals and localized smoothed breaks are analyzed.
The computer simulation of the elastic process of the drill string post-critical deforming in a cylindrical cavity is
performed. It is shown that the drill string buckling proceeds in the shape of 3D spiral with variable pitch.
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