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1. Inceprauiiina po6oTa BUKIaeHa Ha 197 cTOpiHKax, MiCTUTb 69 PUCYHKIB, 14 Tab11Lb, CIMCOK BUKOPUCTAHUX
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IOCJIiIKeHHS — AMHAMIYHI IpoLiecu B OyPUJIbHI KOJIOHI Ta KOMIIOHOBL HU3Y OYPUJIbHOI KOJIOHU Iif, yac OypiHHS
Ha(TOrazoBUX CBEPJIOBUH. [IpeaMeT NoCiIKeHHs — 3aKOHOMIPHOCTI feMI(pyBaHHS TOPCIOHHUX Bibpalliii
OypOBUM aMOPTU3ATOPOM JiaMeTpoM 127 MM Ta MOT0 BIIJIMB HA MEXaHiYHY WBUAKICTb OypiHHS. MeTa poboTu -
HAyKOBe OOI'PYHTYBaHHS Ta PO3POO6JIEHHS TEXHOJIOTIYHOI CUCTEMHU CBEPIJIOBUHHOIO iHCTPYMEHTY AiameTpoMm 127

MM i3 O6ypOBHMM aMOPTH3aTOPOM KPYTUJIbHUX KOJIMBaHb [IJ151 3HKEHHS TOPCIOHHUX Bibpauili, crabinizanii nepenauyi



KPYTHOT'O MOMEHTY /1 OCbOBOT'O HaBaHTAKE€HHS Ha JI0JIOTO Ta MiIBULIEHHS! MeXaHiYHOi IBUAKOCTI OypiHHS. Y po6oTi
BUKOPHUCTAHO METOMM TE€OPii KOJIMBaHb, MATEMATUYHOT'O MOJIEJIIOBAHHS, OIIOPY MaTepiasiB, Teopii IPy>XHOCTI,
KOHTaKTHOI MeXaHiK1, MeTO]l CKiIHUeHHUX eJIEMEHTIB, [10JIbOBI Ta J1ab0PaTOPHi eKCrieprMeHTabHi JOCTiIKeHHS i
CTaTUCTUYHE ONPALIOBAHHS PE3YJIbTaTiB. UNCI0BE MOAEIIOBAaHHS BUKOHAHO B ANSYS Workbench,
€KCIIepUMEHTAJIbHI JOCIiI)KEHHS TPOBEIEHO i3 3aCTOCYBAaHHSIM PO3PO06JIEHOTO aBTOHOMHOTO IIPUCTPOIO peecTpallii
BUGIMHUX BiOpaliit Smart 4. Y pe3ysbTati JOCiI)KeHb 0OIPYHTOBAaHO HEOOXiIHICTh CTBOPEHHSI CIIelliali30BaHOT0
3acoby geMI@yBaHHS TOPCIOHHUX Bi6palliil Ta po3p00JIEHO TEXHOJIOTIYHY CUCTEMY CBEPIJIOBUHHOIO iIHCTPYMEHTY
niameTpom 127 MM. 3arrporoHOBaHUI GypOBUI aMOPTU3ATOP MiCTUTh 6araTo3axiHy HecaMorajabMiBHY TBUHTOBY
napy, akeT TapijlyacTUX MPYXUH i CHCTeMY KOMIIeHcallii BHYTPIilIHbOrO THUCKY. [106y10BaHO MaTeMaTUYHY MOJIeJIb
TOPCIOHHMX KOJIMBaHb OypUJIbHOI KOJIOHU, BAKOHAHO YMCJIOBE MOJIE/IIOBAHHS HAIIPY>KE€HO-1€(POPMOBAHOTO CTaHy
KOHCTPYKIii Ta eKCIIepUMEHTAIbHO MiATBEPIKEHO ii pane3naTHicTb. [10/1b0Bi 11 CTEHI0BI BUITPOOYBaHHS
3aCBiYMIIM 3MEHIIEHHS] iIHTEHCMBHOCTI TOPCIOHHUX Bibpaiil, cTabinisalio nepenadi KpyTHOro MOMEHTY i
OCbOBOTO HaBaHTaKEHHsI Ta MiIBUILIEHHS MeXaHiYHOi IIBUIKOCTI 6ypiHHs. HaykoBa HOBU3HA IOJISITAE B
YIOCKOHaJIEHHI METOJVMKU OL[iHIOBaHHS JUHAMIYHOI IOBEiHKY OYPUJIbHOI KOJIOHU LIJISXOM BU3HAY€HHS BiTHOCHUX
i IEPEHOCHUX CKJIAIHUKIB KDyTHOTO MOMEHTY, IOTUYHUX HAPY>KEeHb, KOePillieHTiB BiOp0O3axUCTy Ta AMHAMIYHOCTI
IIOJIOTA; OTPMMAaHHI HOBUX €KCITIEPUMEHTAJIbHUX IAaHUX 010 TTapaMeTpPiB TOPCIOHHUX Bibpalliil; po3po6eHHi
KOHCTPYKIii 6ypoOBOro aMopTH3aTopara 3 iHTErpOBaHOI0 CUCTEMOIO KOMIIEHCAllii BHYTPIIHbOT'O TUCKY;
[OJA/IBLIIOMY PO3BUTKY METO/IIB OLIiHIOBaHHSI BIUIMBY TOPCIOHHUX Bibpauiil Ha enementn KHEK 3a pesynbratamu
II0JILOBUX i CTEHIIOBUX JOCJIIKEHb. [IpakTUYHE 3HAaYEHHS 10JISITA€ Y CTBOPEHHI TEXHOJIOTTYHOI CUCTEMU
CBEP/IJIOBUHHOI'O iHCTPYMEHTY /1J1s1 3BHM)KEHHS TOPCIOHHUX Bibpalliil O0yprIbHOI KOJIOHU Ta pO3PO0JIeHHi
aBTOHOMHOTO NIPUCTPOIO Smart 4 115 peecTpaii BUOiiHUX Bibpalliil. Pe3ysbTaTu JOCIiIKEeHb YIIPOBAIPKEHO Y
BUpoOHNYY AisybHICTE TOB «EHeproginanc». [IpakTUYHy LiHHICTb NiITBEPIPKEHO TAKOXK OTPUMAHHSM TPbOX

MaTeHTIB YKpaiHM Ha KOPUCHI MOAETI.

2. The dissertation comprises 197 pages, including 69 figures, 14 tables, a list of 106 references, and 2 appendices.
Keywords: Oil, gas, field, borehole, drilling, drill string, bottom hole assembly, PDC bit, bottomhole, kinetic energy,
vibrations, resonant vibrations, mathematical model, modeling, vibration protection, vibration reliability, elastic
element, efficiency, rate of penetration, drilling mode, absorber, disk springs. Object of the research - dynamic
processes occurring in the drill string and bottom hole assembly during oil and gas well drilling. Subject of the
research - the regularities of damping torsional vibrations using a 127 mm drilling shock absorber and its effect on
the rate of penetration in small-diameter wells. The purpose of the research is the scientific substantiation and
development of a technological system of a 127 mm downhole drilling tool equipped with a torsional vibration
shock absorber intended to reduce drill string torsional vibrations, stabilize the transmission of torque and weight
on bit, and increase the rate of penetration during oil and gas well drilling. The study employed a combination of
vibration theory, mathematical modeling, strength of materials, elasticity theory, contact mechanics, the finite
element method, field and laboratory experimental investigations, and statistical analysis of the obtained results.
Numerical simulations were performed using ANSYS Workbench, while the experimental investigations were
carried out with the developed autonomous Smart 4 downhole vibration recording system. The research
substantiated the necessity of developing a specialized device for damping torsional vibrations and resulted in the
development of a technological system of a 127 mm downhole drilling tool. The proposed drilling shock absorber
incorporates a multi-start self-locking-resistant screw pair, a stack of Belleville springs, and an internal pressure
compensation system. A mathematical model of drill string torsional vibrations was developed, the stress-strain
state of the structure was analyzed by numerical simulation, and the operability of the proposed design was
experimentally verified. Field and laboratory investigations confirmed a reduction in the intensity of torsional
vibrations, stabilization of torque and weight-on-bit transmission, and an increase in the rate of penetration. The
scientific novelty of the research consists in improving the methodology for evaluating the dynamic behavior of
the drill string by determining the relative and transport components of torque, shear stresses, the vibration
isolation coefficient, and the bit dynamic coefficient; obtaining new experimental data on torsional vibration
parameters; developing the drilling shock absorber with integrated internal pressure compensation system; and



further developing methods for evaluating the influence of torsional vibrations on bottom hole assembly
components based on field and laboratory investigations. The practical significance of the research lies in the
development of a technological system of a downhole drilling tool for reducing drill string torsional vibrations and
the creation of the autonomous Smart 4 downhole vibration recording system. The research results have been
implemented in the industrial operations of Energofinans LLC. The practical value of the research is further
confirmed by the acquisition of three Ukrainian utility model patents.
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