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1. AHOTAIIIS Paukesuu 1.O. [TporHo3yBaHHsI BTOMHOI IOBIOBIYHOCTI €JIeMEHTiB OypUJIbHOI KOJIOHU 3 BpaXyBaHHSIM
cxyagHoro neopMoBaHOro ctady. — KeasigikauiiHa HayKoBa Ipaljsl Ha IpaBax pykonucy. Jlucepratist Ha 3000yTTs
HAyKOBOTO CTyIeHs nokTopa ¢inocodii 3a crienianpHicTio 133 - «[any3eBe MammHOOyKyBaHHS». [TinroToBKa
nucepTalii 3gilicHIoBasIach B IBaHO-PpaHKiBCbKOMY HalliOHAJIbBHOMY TEXHIYHOMY YHiBepcuTeTi HaQTH i rasy. 3axuct
nuceprauii BinoyaeTbcs B IBaHo-OpaHKiBCbKOMY HalliOHaJIbBHOMY TEXHIYHOMY yHiBepcuTeTi HadTu i razy, 2021 p.
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IOBTOBIYHOCTI €JIEMEHTIB 6ypUJIbHOI KOJIOHU 3 BPaXyBaHHSM HOPMAJIbHUX i JOTUYHUX HAIIPY>KEHb B il
nornepevyHoMmy repepisi. B po6oTi HabyB oaIbIIOro PO3BUTKY METOJ, OLLiHKY HaIlpyKeHO-Ae(OpPMOBaHOIO CTaHy
IiNIHKY GypUJIbHOI KOJIOHM, SIKA 3HAXOJUTHCSA B IOBIJIbHO BUKPYBJIEHOMY CTOBOYPi CBEDJJIOBUHH 3 TTapAaMETPaMH,
110 33JAI0ThCSI 32 Pe3yJIbTaTaMy IPOMHUCJIOBOI iHKJIIHOMETPIi Ta NpodinoMeTpii Ta NifnaeThCs BIVIMBY OCbOBOL
CUJIM, 3TUHAJILHOTO Ta KDYTHOT'O MOMEHTIB. [I711 pO3paxyHKiB BUKOPMCTAHO TBEPAOTIILHE MOJEJIIOBAHHSA CUCTEMU
«ZiNsiHKa 6ypUIIbHOI KOJIOHU — PParMeHT CTOBOYpa CBEPIJIOBUHMY 3 MTOJAJIbIIMM 3aCTOCYBAHHAM METOLY
CKiHYEHHUX €JIEMEHTIB. Lle a0 MOXJIMBICTb 3/1iICHIOBATH OOYMCIIEHHS, BpAaXOBYIOYM r€OMETPUYHI po3Mipu
3aMKOBHUX Pi3bOOBUX 3'€IHAaHb OYPUJIBHUX TPYO i iX MOJI0KEHHS BiIHOCHO CTiHOK CTOBOYpPa CBEPIJIOBUHHU.
JomaTKOBO iCHY€e MOXKJIMBICTb BpaXOBYBaTHU (isKO-MeXaHiyHi BlacTUBOCTI ripchkoi nopoau. JJoonpauboBaHo
METOJVKY BU3HAYEHHS KPUTUYHOTO 3yCUJIJISI CTUCKY iCHYIOYOTO IIPUCTPOIO [1JIsl KEPYBaHHS TPAEKTOPI€I0
CBEP[IJIOBMHU 33 JOIIOMOTOI0 TBEPAOTiJIbHOTO MOJIE/IIOBAHHS IAaKETy IIPY>KHUX 000JIOHOK. Lle Tae MOXJINBICThb
6i7IpII TOYHO 33/1aBaTU OChOBY CHUJLY, KA Jli€ Ha BiIXWJIbHUK, 3 METOI0 €(DEKTUBHOIO KePyBaHHS TPAEKTOPIEIO
CBEpIJIOBMHU. BIOCKOHAIEHO 71a60paTOPHUIA CTEHT, 17151 HOCTiIpKeHHS eopMalliil i HanpyXeHb y TPyOHUX
KOJIOHAX, 5IKi 3HaXO[SIThCSl B IOBiJIbHO BUKPUBJIEHOMY CTOBOYPi CBEP/JIOBUHU. 30KpeMa IIPOBEIEHO
IOOIpaLlOBaHHS HaBaHTaXYBaJIbHOI'O By3Jla 3 METOIO peasisallii HUM OCbOBUX 3yCUJIb SIK PO3TATY, TaK i CTUCKY.
3aBASIKY LIbOMY 3'SIBUTbCSI MOXJIABICTb (Pi3MYHOTO MOZEIOBAHHS AiJITHOK OYPUJIbHUAX KOJIOH, SIKi 3HaXOAAThCS K
BUILE, TaK i HWKYE HEUTPAJIbHOTO nepepidy. Habys noganbpmoro po3BUTKY METO/, IIPOrHO3yBaHHS BTOMHOI
IOBrOBIYHOCTI €JIEMEHTIB OYpUJIbHOI KOJIOHM Ha OCHOBI MEXaHIKM PyHYyBaHHS. 30Kpema, po3po6JIeHO
TBEPAOTLIbHY TPUBUMIPHY MOJ€JIb BUCAIKEHOI YaCTUHU OYpUJIbHOI TPYyOU 3 HAMiBEJINITUYHOIO BTOMHOIO TPIlIMHOIO
B He6e3neyHoMy Iepepisi. [Ipy boMy MOJI€JIb HABAaHTAXKY€EThCS OCbOBOIO CUJIOI0, 3TUHAJIbBHUM i KDYTHAM
MOMeHTaMu. lle ae MOXUINBICTh BU3HAYATH KOeillieHTH iIHTEHCUBHOCTI Hallpy>keHb HOPMaJIbHOTO BiJpUBY Ta
[IOTIEPEYHOrO 3CYBY Iepe] GPOHTOM BTOMHOI TPIlIMHY BPAXOBYIOYU SIK HOPMaJIbHi TaK i JOTUYHI HAIPY>KEHHS B
CJI0Ba: KOJIOHA O6YPUJIbHUX TPYO; NOXUJIO-CKEPOBAHA CBEPAJIOBMHA; OCbOBE HaBaHTAKEHHS; 3TMHAJIbHUN Ta KPYTHUM
MOMEHTH; HallpyXe€HO-Ae()OPMOBAHNN CTaH; HOPMAJIbHE Ta AOTUYHE HANPYXEHHS; BTOMHA JIOBIOBi4HICTb;

HaIiBeslinTU4HA TpiuyHa; KoedillieHT iHTeHCUBHOCTI Hallpy>KeHb.

2. ANNOTATION Rachkevych 1.O. Prognosis of the drill string elements fatigue longevity with consideration of
complicate deformable state. - Academic qualification scientific work on the rights of a manuscript. Dissertation
for obtaining the academic degree of the Philosophy Doctor in specialty 133 - «Industrial machinery engineering».
The dissertation is prepared in the Ivano-Frankivsk national technical university of oil and gas, 2021. The
dissertation solves important scientific-technical problem of prognosis of the drill string elements fatigue
longevity with consideration of normal and shear stresses in its cross section. Method of estimation of stress-
strain state of the drill string section in the arbitrarily curved well is developed. Results of well survey are used as
parameters of curved well. Axial force, bending moment and torque are taken in to account during calculations. 3D
modeling of the system «drill string section - well section» is used for calculations by the finite elements method.
It gives possibility to calculate with consideration of geometrical parameters of drill pipes screw joints and their
positions according to well walls. There is additional possibility to take in to account of physical and mechanical
parameters of rock. Methodic of determination of the critical compression load of the device for managing of the
well trajectory using 3D modeling of elastic shells packet is gotten refinement. It gives possibility to set more
accurately axial load that acts on the device with purpose of more effective managing of the well trajectory.
Laboratory equipment for research of deformations and stresses in the pipe string models in the arbitrarily curved
wells is improved. In particular, loading unit is upgraded by the purpose of realization of axial tension and
compression force. It gives possibility of physical modeling of the drill pipes that are located higher and lower of
drill string neutral cross section. Method of prognosis of the drill string elements fatigue longevity is developed
using fracture mechanics. In particular, 3D model of the upset end of the drill pipe with semi elliptical crack in its
cross section is developed. The 3D model is loaded by the axial force, bending moment and torque. It gives
possibility to determine stress intensity factor for opening model and in-plane shear model of crack growth with
take in to account normal and shear stresses in to dangerous cross section. Consequently, it gives possibility to



calculate quantity of load cycles to critical condition. Key words: drill string; directional well; axial load; bending
moment and torque; stress-strain state; normal and shear stress; fatigue longevity; semi elliptical crack; stress
intensity factor.
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