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Ooepoicano hopmynu 015 U3HAYEHHST MUCKY NOPOOU HA OYypuibHy mpyoy Osl PI3HOMAHIMHUX 6UOI6
npuxoniensb. Chopmynrbosano pexomeHnoayii wooo 3MmeHuleHHs Koegiyienma mepms 3a  PaxyHoK
BUKOPUCMAHHS 81OPONPUCMPOIB.

Y niocymxy ompumano 3anexcnocmi, sKi 0036045110y, CKOPUCTIABUIUCY PE3YTbMAMAMU 2e0DI3UUHUX
0ocniddceHb Y C8epONIoBUHI, OYiHUMU eqheKMUBHICIb 3ACMOCY8ANH 8IOpayiiHux npucmpois 015 aikeioayii
asapiti npu Oypiuni, He nopywuswiu miynocmi mpy6. I[Ipoeedeno awnaniz GnAUBY HUZLKOYACTNOMHUX
KOMUBAHb Ha Koeghiyienm mepms OYpuIbHUX mpy6 06 CMiHKY C8epONoGUHU NPU  3ACMOCYBAHHI
810p030YPIOBANLHUX NPUCPOIB.

Haoano pexomenoayii wooo niobopy wacmomu ti amniimyou 30ypio6aibHOl cuiu, wo 003601UNb
3BIMLHUMU NPUXONTIEHY KOOHY mpyo i 3anobiemu ix pyunyeannio. Jano nopady poamiuysamu c6eporo8unHI
OCYUIAMOPU He Juule 620pi OYPUNLHOT 8€JIC, a MAKOHC BMOHMOBY8amU iX ¥ OYPUIbHY KOLOHY NOOAU3Y 30HU
NPUXONJIeHHS.

Knrouoei cnosa: xeunvose pisHAHHA, TIKGIOAYIS NPUXONIEHb, BIOPAMOpP, CUTU NPUXONIEHHS, 3eUHANbHI
KONIUBAHHSL, CEEPONOSUHHUL OCYUTAMOP.

The discrete-continual mathematical model of process of release stuck drilling string which contain
dynamic indignation, elastic deformation of the free part of configuration of drilling pipes, formation of loads of
the stuck zone and dynamics of the taken configuration of drilling pipes has been offered. The model is made for
a case of an arrangement of the vibration mechanism on top that does not demand an untwisting of a drilling
string. The problem of release of a drilling string is solved by a vibration method taking into account the external
force generated by the vibrator, and resisting strengths of the got stuck pipe.

The equation of longitudinal and transverse vibrations of a resilient rod — differential equations of
hyperbolic type in partial derivatives with two explanatory variables, and also the molecular and mechanical
theory of a sliding friction is the basis for the offered method. In the course of the decision the system of
differential equations comes down to a Sturm—Liouville theory with boundary conditions I and II sorts, and the
method of Fourier is applied further.

Formulas for determination of pressure of rock on a drilling pipe for different types of a sticking are
received. Recommendations for the purpose of decrease of a friction coefficient due to use of vibrodevices are
formulated.

In results dependences which allow are received, having used results of geophysical surveys in the well, to
estimate effectiveness of use of vibration devices for accident elimination when drilling, without having broken
durability of pipes. The analysis of influence of low-frequency fluctuations on a friction coefficient between
drilling pipes and a well wall in case of use of the vibrorevolting devices is carried out.

Recommendations concerning selection of frequency and amplitude of the disturbing force are made that
will allow to release the stuck drilling pipes and to prevent their destruction. It is offered to have well oscillators
not only above a boring tower, and also to mount them in a drilling string near a sticking zone.

Key words: wave equation, elimination of stuck, vibrator, a sticking force, transverse oscillations.
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30inbIIeHHsT BUAOOYTKY HaTH Ta razy, HEOOXimHMX I 3a0e3leueHHS HaliOHATBLHOI Oe3IeKH,
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ToMy, omHi€l0 3 KIIOYOBHX MpoOieM, MpH CHOPYIKCHHI TaKWX CBEPAJIOBUH, € 3a0e3MleYeHHS
HaJIHHOCTI Ta JOBTOBIUHOCTI OypuibHOI KoMoHHU. TlokpamieHHsl MX MOKa3HHUKIB BIUIMBAE HAa 3MEHIICHHS
KUTBKOCTI aBapiid, TOB’S3aHUX 3 BiIMOBaMH OYPWJIBHHX KOJIOH, IO B CBOIO HYepry IPHUBOAUTH 0
MOKpAIIEHHS TEXHIKO-CKOHOMIYHHX MOKa3HHUKIB OypiHHS..

AHauni3 aBapiifHOCTi, MpOBeACHMI OaraThma gociigHukamu[1,2] cBiguuTh, mo onmsbeko 80% apapiii 3
Hapi3HUMH TpyOamu Oylio TOB’S3aHO 3 KOPO3iHHO-BTOMHMM pyWHYBaHHSAM. Tak, miJg 49ac pPOTOPHOTO
OypiHHS dYacTO 3yCTpIYarOThCS PYHHYBaHHSA TO TiMy TPyOW, O[O Ma€ KiTbKa BHIIB: TONEPEYHHH,
MOB3JIOBXKHIH Ta CIipajbHUHN 311aMH.

Haitgacrime 3ycTpigaerbcs monepeynnii 3i1aM. B mepeBakHii OipIIOCTI BUNIAAKIB- HEKOHTPOJIHOBaHE
[oNepeyHe pyHHyBaHHSA Tila TpyOM BUKJIMKAaHE Ji€l0 3HAYHUX CTATUYHUX HABAHTa)KE€Hb, BHCOKHMH
poOOYMMHU THCKaMU Ta KPUTUYHUMH PO3MipaMH MOMEPEYHO] 3aMKHYTOI a00 HAMIBETINTUYHOT TPILIMHH, 11O
3apPOKY€ETHCSI TAa PO3BHUBAETHCS B MICISIX KOHIEHTPATOPIB HAIMpPYKEHb 4Yepe3 MOIIKOMKEHHS POTOPHUMHU
KJIIMHAMH a00 HasSBHOCTI B MeTaJli TpyOH HEOJHOPIAHOI CTPYKTYpH
( HemeTaseBi BKIIOYEHHS, PAKOBUHH, 3aKaTH, BOJIOCHHH), a TAKOX Y pa3i MOPYLICHHS TEXHOJIOTiI CITyCKo-
migiiiManbHux omnepauiil. [IpyunHOO MONTOMOK OYypHIBHHX TPYO MO TiMy MOXYTh OyTH TakKoX i KOpO3iiHi
BHpa3KH Ta MIiKPOTPIIIMHM, K Ha BHYTPINIHIN, TaKk 1 Ha 30BHINIHIA MOBEPXHI TPYyOH, SIKi MPUBOASTH IO
3apOKEHHS Ta POCTY MaKpPOTPILIHH.

CripanbHUH 370M 3aBXKIU TOYMHAETHCS 3 TMONMEPEYHOI TPIIIMHM Ta Mae BTOMHHUH Xapakrep.
[loB3noBkHIM 31aM, NOB'i3aHW 3 AedeKkTamMH MPOKaTy abo0 3HAYHUMH BHYTPIIIHIMHU HAaIPy>KEHHSMHU,
BUKJIMKAHUX MOPYIIEHHSIM TEXHOJIOTTYHOTO PEKUMY IPOKATYBAaHHS Ta TEPMOOOPOOKH.

Tak , B 00’eqnanni BY «YkpOypras» 3a 2015-2016 ik Oyno 3adikcoBano BiamosinHo 29 tal8 310MiB
OypWJIBLHOTO IHCTPYMEHTY, B OCHOBHOMY IO TuTy TpyOu. OCHOBHOI NPUYMHOI TaKHX 3J0MIiB MOXKHA
Ha3BaTH YTBOPEHHS MIKPOTPIIUH 3 iX CTPIMKAM PO3MHBOM Ta MOAAIBIINM OOPUBOM TPYOH, BiAMOBIAHO 24
ta 12, mo cranoButs Onu3bko 80% Bin yciei kinpkocti. llle oxHi€EI0 MPUYKMHOIO 3JI0MIB MOXHA Ha3BaTH
BTOMHE pYHHYBaHHS BHACIIJIOK 3HAYHHX 3HAKO3MIHHMX HaBaHTakeHb. Taki oOpuBHM BimOyBamuch Ha
BizcTaHi 10 1 MeTpa Bix TOpIs MyQTH UM Hirens, a HaifacTimre B Mexax Bix 0,5 mo 0,6 metpa(13 31momiB).

OpieHTOBHA KINBKICTH BiJIpanbOBaHUX TOAWH 00ipBaHMX TpyO 3Haxommmack B Mexax Bim 6000 mo
15000 romaun, B TomMy uucm micns aedekrockonii Bix 30 10380 romun. Lle cBiguuTh 1po Te, M0 TPyOH
MPaIOBAIY B CBEPJIOBHHI 3 MEXaHIYHMMH MOMIKO/PKEHHSIMHU, K1 CTaBaJIM KOHIICHTPATOPaMH HANpPYKEHb, 1
BIJIMTOBITHO 3MEHIITYBaJIM TEPMiH eKcIDTyaTalii OypuisHuX TpyO. Ha HI TaknX MONIKOMIKEHbh PO3TAIIOBAHO
map miacTuyHo jaedopmoBaHoro( NPH HAHECCHHI IOIIKO/PKEHb) Mertany. Lleit map Moxke MicTuTh
MIKpOHAJIPHBH, Bijl SIKMX B TPOIECi eKCIUTyaTallii 3apojKYIOThCS Ta PO3BUBAIOTHCS BTOMHI TPILlIMHHU, B
3aJIeKHOCT] BiJ BEMMYMHM, HANPSAMKY Ta XapakTepy eKCIUTyaTaliiHMX HaBaHTa)XEHb, 1[0 BHHUKAIOTh B
rpotieci OypiHHSA Ta CITyCKO-TiAIMaTbHUX OTIepaIlii.

Tomy, nmns TiABHINEHHS HAAIMHOCTI eKCIUTyaTtaiii OypHJbHOI KOJIOHM HEOOXiJIHO pO3poOHMTH Ta
BJIOCKOHAIUTA METOIW pO3paxyHKy Ha MIIHICTh Ta JOBTOBIYHICTH OypwibHHX TpyO 3 nedexramu(
TIOTIEPEYHI PUCKHU, PAKOBUHH, KOPO3iliHI BUPa3KH), II0 BPaXOBYIOTh XapaKTePHI 0COOIMUBOCTI MOMIKOKEHb:
BTpaTy MeTally, MiKpOHaJAPUBH(MIKPOTPIIIMHU) HA JHI, PO3BUTOK BTOMHOI TPIIIWHH, KOHICHTpAIIO
HaNpy>XeHb B HETTO-TIepepi3i Ta Oiisk BEPIIMHY TPIL[HH.
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