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1. AHOTALIS Paukesud 1.O. [IporHo3yBaHHS! BTOMHOI JOBIOBIiYHOCTI €JIEMEHTIB OypUJIbHOI KOJIOHU 3 BPaXyBaHHSIM
ckyagHoro nedopMoBaHOro crany. — KeasidikauiliHa HayKkoBa Ipals Ha IpaBax pykonucy. Jlucepratist Ha 3000yTTs
HAYKOBOT'O CTyIeHs JokTopa ¢inocodii 3a crienianbHicTIo 133 - «['anyseBe MmammHOOyAyBaHHS». [lifroroska
nuceprauii 3aificHioBasiach B IBaHO-OpaHKiBCbKOMY HalliOHATBHOMY TEXHIYHOMY YHiBepcuteTi HaTu i rasy. 3axuct
nuceprauii BinoyneTscs B IBaHo-OpaHKiBCbKOMY HalliOHAJIBHOMY TEXHIYHOMY yHiBepcureTi HadTu i razy, 2021 p.
Jucepralis NprUCBgY€Ha BUPIMIEHHIO BaXKJIMBOIO HAyKOBO-TEXHIYHOIO 3aBIAHHS IIPOTHO3YBaHHS BTOMHOI
IOBTOBIiYHOCTI €JIEMEHTIB OypUJIbHOI KOJIOHU 3 BDaXyBaHHSIM HOPMAJIbHUX i JOTUYHUX HAIIPY>KEHD B il
NI0IIepevyHOMY Mepepisi. B po60oTi HabyB 110AANBIIOrO PO3BUTKY METOZ, OLIiHKY HAMIPY>KeHO-1e(OPMOBAHOTO CTAHY

IiNsTHKYA OypUJIbHOI KOJIOHH, SIKA 3HAaXOJUTHCS B IOBIJIbHO BUKPUBJIEHOMY CTOBOYpPi CBEPIJIOBUHM 3 IapaMeTpaMH,



11O 33JAI0ThCSI 32 Pe3yJIbTaTaMy IPOMHUCJIOBOI iHKJIIHOMETPIi Ta NpodinoMeTpii Ta NiffaeTbCs BIVIMBY OCbOBOL
CHJIY, 3TMHAJILHOTO Ta KDYTHOTO MOMEHTIB. [17151 pO3paxyHKiB BUKOPMCTAaHO TBEPIOTiIbHE MOJE/IIOBAHHS CUCTEMU
«ZinsHKa 6ypUIIbHOI KOJIOHU — PParMeHT CTOBOYpa CBEPJJIOBUHM» 3 [TOJAJIbIIMM 3aCTOCYBAHHAM METOLY
CKiHYEHHUX €JIEMEHTIB. lle [aj10 MOXJIMBICTb 3[iICHIOBATH OOYMCIIEHHS], BpAXOBYI0YM F€OMETPUYHI pO3Mipu
3aMKOBHUX Pi3bOOBUX 3'€IHaHb OYPUJIBHUX TPYO i iX M0OJI0KEHHS BiIHOCHO CTiHOK CTOBOYpPa CBEPIJIOBUHHU.
Jo#aTKOBO iCHY€e MOXKJIMBICTb BpaXOBYBaTU (isKO-MeXaHiyHi BlaCTUBOCTI ripchkoi nopoau. JJoonpauboBaHo
METOJIMKY BU3HAY€HHS KPUTUYHOTO 3YCUJLJISI CTUCKY iCHYIOUOTO [IPUCTPOIO 11711 KEPYBaHHS TPAEKTOPIi€I0
CBEP[JIOBMHU 33 JOIIOMOTOI0 TBEPHOTIJIbBHOTO MOJE/IIOBAHHS ITAKETy IIPY>KHUX 000JIOHOK. Lle Tae MOXJINBICThb
Oi7IbII TOYHO 33/1aBaTU OChOBY CHUJLY, Ka Jli€ Ha BiIXWJIbHUK, 3 METOI0 €(DEKTHBHOIO KePyBaHHS TPAEKTOPIEIO
CBEpIJIOBMHU. BIOCKOHAIEHO 71a60paTOPHMIA CTEHT, [1J1s1 TOCHiIpKEHHS ieopMalliil i HanpyKeHb y TPyOHUX
KOJIOHAX, $IKi 3HaXO[SIThCS B IOBIJIbHO BUKPUBJIEHOMY CTOBOYPi CBEPAJIOBUHU. 30KpeMa IPOBEIEHO
IOOIpaLlOBaHHS HaBaHTaXYBaJbHOI'O By3Jla 3 METOIO peasisallii HUM OCbOBUX 3yCUJIb SIK PO3TATY, TaK i CTUCKY.
3aBASKM LIbOMY 3'SIBUTbCSI MOXKJIUBICTD (Pi3MYHOTO MOZEIOBAHHS Ai/ITHOK OYPUJILHUX KOJIOH, SIKi 3HAXOAAThCS SIK
BUIIIE, TaK i HWKY€ HEUTPasbHOro nepepisy. Habys 11oganbmoro po3BUTKY METOJ, IIPOTHO3YBaHHS BTOMHOI
IIOBTOBIiYHOCTI €JIeMEeHTiB OypUJIbHOI KOJIOHU Ha OCHOBI MeXaHiKU PyiiHyBaHHS. 30Kpema, po3po6JeHo
TBEPIOTIbHY TPUBUMIPHY MOZE€JIb BUCAI)KEHOI YaCTUHU OYPUJIbHOI TPYyOU 3 HaMiBeJINTUYHO BTOMHOIO TPIlIMHOIO
B He6e3neyHoMy repepisi. [Ipy boMy MOJI€Ib HABAHTAXKY€EThCS OCbOBOIO CUJION0, 3TMHAJIbBHUM i KDYTHAM
MOMeHTaMu. Lle ae MOXJIMBICTh BU3HAYATH KOeillieHTH iIHTEHCMBHOCTI Hallpy>K€eHb HOPMaJIbHOTO BiJpUBY Ta
IIOTIEPEYHOrO 3CyBY Nepes, PPOHTOM BTOMHOI TPIillIMHM BPAXOBYIOUM SIK HOPMaJbHi TaK i JOTUYHI HANIPY>KEHHS B
CJI0BA: KOJIOHA OypPWJIBHUX TPYO; IOXUJI0-CKEPOBAHA CBEPJJIOBUHA; OCbOBE HAaBAaHTAXXEHHS; 3TUHAJIbHUI Ta KPYTHUM
MOMEHTH; HallPpyXe€HO-Ae()OPMOBAHNN CTaH; HOPMAJIbHE Ta AOTUYHE HANPY)XEHHS; BTOMHA JIOBrOBi4HICTb;

HaIiBesinTUYHA TPilMHa; 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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