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Ilpeonacaemca npunyunuanbno HOBAs OOHOMACCOBAS OUHAMUYECKAs MOOelb OYpunbHol Konounvl. B omauuue om ecex
Cyuecmeylowux OanHas Mooenb Yuumoléaen He moibko 3aumooeticmsaue KOI0HHbL ¢ 3a00eM CK8AJICUHbL, HO U CaM Npoyecc YernyoneHus
30605 CcK8adiCunbl, M. e. npoxodxy (noepyaicenue). Modenb no3eonsem OnUCHIBAMb KPYMUIbHbIE AGMOKOLCOANUs, GOHUKAIOWjUE G
npoyecce Oypenust CKBANCUH, U ONpedelsimy 2IyOUHY U CKOPOCHb NPOXOOKU — GadiCHeliwue noxasamenu 3¢ghgexmugnocmu Oypenus.
Panee ¢ nomowplo mpaouyuonnix mooeneli Kax ¢ KOHEUHbIM YUCIOM cmeneHeli c0000bl, MAK U ¢ PACHpeoeneHHbIMU NapaMempami,
onucanue npoxooKku u onpeoenenue nyOunbl U CKOPOCMU NOSPYICEHUs OYPUNLHOU KONOHHLL He NPeOCMABNANUCh BOZMOICHBIMU.
Ckopocmb npoxooxu, eciu U NpUHUMANACL 80 GHUMAHUE 68 OMOEIbHLIX pabomax, Mo Juwib 8 ude SMAIUPUYECKUX 3aBUCUMOCEl,
NONYYEeHHbIX, KaK NPAagUI0, SIKCNEPUMEHMANbHLIM HymeM JUb0 8 CMEHO0BbIX, MO0 6 NPOMbIUIEHHBIX YCaosusax. Tpaduyuonmsie Modenu
NO360AI0OM ONUCHIBANb MONLKO CAM NPOYECC 83AUMOOCUCMEBU NOPOOOPA3PYUAIOWe20 UHCIPYMEHMA C 3a00eM CK8adcutbl, 6e3 yuema
npoxooKu, u pakmuyecku aenomcs «cmosuumu>. Ipesicnue mooenu npespawaromes 8 uacmmule ciydau pabomsl HOBOU OUHAMUYECKOU
Mooenu unu ee MoOupuUKayuy — APU 3aKTUHUSAHUY NOPOAOpaAspyuiaioue2o uncmpymenma (0onoma) 8 nOCMynamensHOM OGUIICEHUU.
Onucanue npoyecca npoxooku 8 HOBOU MOOeNU CINAHOBUIMCS BO3MOJICHBIM 3d CHem Y0auH020 NPeoCmAieHUs. CUlbl CONPOMUBTEHUs —
uepes [lade annpoxcumayuio peanbHbix XapaKkmepucmuk 3a00s CKEANCUHbL 8 3A8UCUMOCIU O CKOPOCMU NPOXOOKU U Y2080l CKOPOCMU
spawenus oonoma. Memoo axademuxa PAH B.®. JKypasnesa, npeonodicennviti 0ns onpedenenus nonuKOMROHEHMHO20 mpeHus npu
ONUCAHUL  CKOTbIICEHUs. ML ¢ GePUEHUeM N0 WEPOXOBAMOL NAOCKOCHU, 00600waemes na 3adauu Oypenus (nocpyosicenus) npu
onpeodenenuu cuibl, a uepe3 Hee u MOMEHMA CONPOMUBNEHUs cO CMOpOHbl 3a00s ckeadicunvl. Tlonyuena gopmyna ona HaxodicoeHus
OUHAMUYECKO20 NPeOelbHO20 HANPSdICEeHUs. NOPOObl HA NO2PYiceHUe, ONpedenstiouds naderue OUHAMULECKOU CONPOMUBIAeMocmi 3a605
npu Oypenui no mepe pocma yenogoil ckopochu epawjenus oonoma (yeenuuenus OUHAmMuuecko2o eo3oeticmeus). Boiopas dpyeotl 6ud
Ilaoe annpoxcumayuu no cpasnenuto ¢ mem, kak >mo coenano 8 pabomax B.D. JKypasenesa, cmano8umcsi 803MOICHbIM MAKiCEe
ONUCHIBAMb He MONbKO OE30CMAHO80UHbLE ABMOKONEOAHUS, BOSHUKAIOWUE NPU NPOXOOKe GYPUTLHOU KONOHHbL, HO U PElaKCAYUOHHDbIE,
Ko20a epawyenue donoma u npoxooka OYPUILHOU KOTOHHLL MOZYM UepedosambCsi ¢ ONUMEIbHbIMU OCMAHOGKAMY (3aKIUHUGAHUEM).
Tlocneonue, kax nokasviearom HaONIOOEHUs, GO3HUKAIOM NpU OYypeHuu CcKeajdcun O00CMamouHo udacmo. Ilymem uucieHHo2o
UHMezpuUpoBanUs OUPHePeHYUAIbHbIX YPAGHEHUT U3YHANCA NEPEXOOHbIll PedtCUM PelaKcayuoHHbIX KPYMUIbHbIX agmoxonedanuil. B
3ABUCUMOCTIIU OM NAPAMEempo8 HOBOU OUHAMUYECKOU MOOeU NpusedeHbl Npumepbl pe3ynomamos HYUCIeHHO20 CYemd, KOmopble
npeocmasienvl 8 uoe cpagpuros. UsMEeHeHUs Om 6peMeHU TUHEUHON CKOPOCmU NPOXOOKU U Y2ll08Ol CKOPOCMU 8pawjeHus 00I0mda,;
usMeHeHus: 2nyounbl nogpydicenus OypunvHoll kononnsl. llokazanel makdce hazosvbie mMpaeKmopuu 8 mpexmepHoM NpOCmpaHcmee
@azoseix nepemennvIx, KOmopble, KaK NOKA3LIBAIOM YUCTIEHHbIe paciempl, NPUMALUBAIOMCS OO K PeYIsAPHOMY Ammpakmopy, 4mo
20680pum 00 YCmaHoenenulu NEePUOOUHECKUX PEdICUMO8 agmokonedanull, 1mbo K xaomuuHomy cmpannomy ammpakmopy. Ilocneonui
cyuail 20860pum 0 603MOUCHOCMU YCMAHOGNEHUs 0eMePMUHUPOBAHHO20 XA0Cd, YMO 8nepsble QuKcupyemcs 8 ouHamuxe 6ypuibHOU
Konoumwl. Hosas ounamuueckas mooens npeononazaem Havaio KavecmgeHHo HOBO20 IMANA 68 PA3GUMUU MeopuU OUHAMUKU OYPUTbHOU
KOJLOHHbL, YHUMbIBaAIOuyell U camy npoxooxy.
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A new single-weight dynamic model of a drill strimgs been presented. Unlike of those already eiigtéakes into account not
only interaction of a drill string with the downtebut also the process of drill-string advancen({penetration). The model allows
describing torsional oscillations during well driligs and determining the penetration depth and ratee most important indicators
of drilling efficiency. Previously, by using tradital models with a finite number of degrees oédiem and ones with distributed
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parameters, description and definition of penetmtdepth and rate of the drill string were not pbks Rate of drilling, if taken into
account in individual works, was presented onlyhiea form of empirical relationship obtained, asube;, experimentally in the bench
or industrial environments. Traditional models allalescribing only the process of interaction betwaerock-cutting tool and
downhole, without penetration taken into account) a fact they are stagnant. Previous models emesformed into special cases of
the new dynamic model or its modifications — whenming a rock-cutting tool (bit) in progressive adee. Description of the
penetration process for the new model becomes ljesdue to presenting a resistance force in a righty — actual downhole
characteristics through the Pade approximation,etefing on the penetration rate and angular velooity bit rotation. The method
of Academician V.F. Zhuravlev, proposed to deteemmlticomponent friction when describing slidingtion of bodies with spinning
on a rough plane, is generalized to the problemridling (penetration) when determining the stremgand through it, determining the
moment of resistance from the downhole. The forrhaks been received to compute the dynamic stress dif ground under
penetration. When drilling with increasing angulatation rate of a bit (increasing the dynamic ef), such formula defines the fall
of dynamic resistance of the downhole. Having seteanother type of Pade approximation, comparetth wie one used in V.F.
Zhuravlev’s works, it becomes possible to desardieonly non-stop oscillations arising in the presef drill-string advancement, but
also relaxation ones, when the rotation of theldiit and drill-string advance can be interleavedhnong stops (jamming). As
observations have shown, the last ones often @mighe process of drilling. By numerical integrati@f differential equations, a
transition mode of torsional relaxation self-osgilbns has been studied. Depending on the new dgnamodel parameters, the
examples of the numerical results have been predexrst graphs: linear change of penetration rate andular velocity of bit rotation
with time passing; changing the penetration depttilie drill string. Phase trajectories have beémwn in three-dimensional space
of phase variables. According to numerical calcglas, they are usually drawn either to the reguddiractor, which indicates the
establishment of periodic self-oscillation modeastoochaotic strange attractor. The latter case medhe possibility of establishing
determined chaos that is fixed in the drill strischgnamics for the first time. New dynamic model mesua qualitatively new stage in
the development of the theory of the drill striygamics, withdrill-string advancement taken into account.
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