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V. BizomocTi npo gucepraniio
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Tema gucepranii:
1. KBasicraTnyHi Ta JUHaMiuHi QPUKLiNHI eeKTH IpU OyPiHHI IMIMOOKUX CBEPAJIOBUH

2. Quasi-static and dynamic frictional effects in deep bore-hole drilling

Pedepar:

1. Y puceprauii nocrasieHa HOBa 3a/1a4a PO TEOPETUYHE MOZEIOBAHHS Ta BUSBJIEHHS HAlOiIbIl 3arajbHUX
3aKOHOMIpHOCTEH BIIMBY JIiHITHMX Ta HEJIIHIMHUX CUJI KOHTAKTHOT'O Ta B'SI3KOT0 TEPTS HA PyXOMiCTb OypUJIBHOI
KOJIOHU IIpU NIPOBEJI€HHI TEXHOJIOTIYHUX ONlepaliil 6ypiHHS i 0COOIMBOCTI Nepebiry BUMYIIEHNUX Ta CAMO30YPEHUX
KOJIMBaHb. 3aBJSIKM CIJIBHOMY 3aCTOCYBaHHIO METO/IiB Oy/liBeJIbHOI MEXaHiKM aHasli3y IPY>KHOTO 4e(OpPMYBaHHS
THYYKUX KPUBOJIIHIMHUX CTEPXKHIB, METOZiB TEOPETUYHOI MexaHiKu, MeTOJiB IudepeHLiasbHOoi reomeTpii Ta

004K CII0BaJIbBHUX METO/IB, IOOYA0BaHI HOBi MaTeMaTU4Hi MOAeJi Ta fudepeHLianbHi PiBHSIHHS, SKi ONUCYIOTh
onepaljii MpOTITryBaHHS 3 00€PTAaHHSM OYPUJIBHUX KOJIOH Y KPUBOJIIHIMHNX CBEPAJIOBAHAX 3 HEBIIOPSAKOBAHOIO
XBUJISICTICTIO, TPUBUMIPDHA reOMeTpisl TPAEeKTOPIl SKUX 3a7jaHa B IUCKPETHiN (TabnnyHii) Gopmi 3a pesysbTaTamu
reoiznyHuX BUMIpIB (CBEPAJIOBUHHOI HaBiranjii). BoHU [03BOJISIIOTE OOGUUCIUTH CUJIA KOHTAKTHOTO Ta (PPUKLIITHOTO
OIOpY Ta IPOTHO3YBATH CTaHU iX IPUXBATIB. 3 IOr0 BUKOPUCTAHHSIM PO3pO0JIeHa HOBA METOAMKA IIPOEKTHOTO
3'eIHaHHS OiISIHOK TPAEKTOPIi CBEPAJIOBUHU 3 Pi3HMMU QYHKLiSIMU KDUBU3HU. 3alIPONIOHOBAHO 3aCTOCOBYBATH 711

1iei MeTu cermeHTH Iyr cripasneil KopHio abo Ky6iyHuX napados. KoM''oTepHUM MOJIe/II0BaHHSIM BCTAHOBJIEHO,



110 TaKe TPACyBaHHs TPAEKTOPIii CBEPJIOBMHY JO3BOJISIE CYTTEBO 3HU3UTU CUIIX (PPUKLIIHOrO onopy. Ha ocHOBI
aHasizy BioMuX y JliTepaTypi QyHKLi cui HesiHiliHOT PpuKLiiiHOi B3aeMoii #0I0Ta 3 TIOPOAOIO (CUJI Pi3aHHS)
3aIpPOIIOHOBAHI HOBI MaTeMaTUYHi MOJeJli TOPCIOHHUX aBTOKOJIMBaHb OYPUJIbHUX KOJIOH Yy B'SI3KOMY Ce€pelOBHUII
IIPOMUBHOI piiHU. BUKOHaHe KOMII'IOTEPHE MOJEIOBaHHS Oi(pypKaLiliHMX IePeXOIiB Bill CTaHiB IPOCTOr0

0b6epTaHHS KOJIOHU [10 CTaHiB iXHiX TOPCIOHHNX aBTOKOJIMBAHb.

2. Owing to the joint application of civil engineering methods for flexible curvilinear elastic rods deforming
together with methods of theoretical mechanics, differential geometry and calculation mathematics, new
mathematic models and differential equations are constructed. They describe drill string dragging with rotation
inside curvilinear bore-holes with three-dimensional axes prescribed in a discrete (tabular) form with the use of
results of geophysical survey (bore-hole navigation). They permit one to calculate the forces of contact and friction
resistance to the drill string displacement and prognosticate the dead lock states. With their use, the new
techniques for design connection of the trajectory segments with differing curvatures are elaborated. It is
proposed for this aim to apply the Cornu spiral arcs or cubic parabols. On the basis of the functions of nonlinear
frictional interaction of the drill bit with the destroyed rock (cutting forces) available in the modern literature, new
mathematic models of drill string torsional autovibrations in viscous mud medium are elaborated. Computer
simulation of bifurcation transfers from states of simple rotation of the drill string to the states of its
autovibrations are studied.
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