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UPDATING THE THEORETIC MODEL OF ROCK DESTRUCTION
IN THE COURSE OF DRILLING

Abstract. Improvement of the rock destruction model during drilling with the aim of using it in the develop-
ment of new types of crowns and bits and estimating the expected performance of their work.

The known model of vertical and horizontal displacements of the indenter over the rock surface is detailed with
reference to the drilling of holes by crowns and bits of a cutting type in rocks with different physical and mechanical
properties. Computer programs were developed that allow to calculate the work of the incisors using the methods of
computational mathematics.

The choice of the type of the rock destruction model is substantiated with respect to drilling with a rock cutting
tool and, in particular, with PDC bits. In accordance with the chosen model, an algorithm has been developed that
makes it possible to perform specific calculations of the design parameters of crowns and bits and to estimate the
expected performance of their work. An algorithm is developed for calculating the distribution of loads along the
cutting edge of the bladed bits as a function of the distance from the axis of rotation. The design of a blade bit is
proposed, which excludes its "hovering" in areas close to the axis of rotation, and a quantitative estimate of the
expected effect is made.

The algorithm for achieving the above goal, developed by us, is original and, as far as we know, nowhere else
published.

The algorithm developed by us can be used as the basis for creating a new rock-destroying tool. It allows to
estimate in advance the possible effect of its application. With the help of this algorithm, the phenomenon of
"hovering" of the bit in its central section was quantitatively evaluated and a method for eliminating this problem
was proposed, which would provide a significant increase in the rates of the wells deepening.

Keywords: drilling wells, rock destruction, algorithm, computer model, rock destruction tool, designing,
quantitative evaluation.
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COBEPUHIEHCTBOBAHHUE TEOPETUUYECKOI MOJIEJIN
PA3ZPYHIEHUSA I'OPHBIX TOPO/I P BYPEHUUN CKBAKNH

Annoramust, COBSPIICHCTBOBAHUE MOJCIH PAa3PyIICHHS TOPHBIX MOPOJ MpH OYPCHUH C LEBI0 €€ HCIMOIb30-
BaHUS TIPH Pa3pabOTKE HOBBIX THIIOB KOPOHOK H J0JIOT M OUCHKH 0XKHIACMBIX TIOKA3aTCICH HX PaboThI
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H3pectHas MOACTb COBMCIICHHOTO BO BPCMCHH BCPTUKAJIBHOTO U TOPHU30HTAJIBHOTO HepeMeH.[eHI/Iﬁ HHIACHTOpPA
N0 MOBSPXHOCTH TOPHOH TOPOIBI ACTATH3HPOBAHA MPHMCHUTEIFHO K OYPCHHIO CKBAKHH KOPOHKAMH H J0JIOTAMH
POKYIICTO THIA MO TOPOJAM C PA3THYHBIMH (DH3HKO-MCXAHHUCCKUMH CBOUCTBAMH. COCTABICHBI KOMITBIOTCPHBIC
MPOTPAMMBI, MO3BOJLIIOIIUC MPOHU3BOANTE PAcUETHl PabOTHI PE3LOB ¢ HCMOIB30BAHHCM METOJOB BBHIMHCIHTCIBHOM
MATCMATHKH

O0b60ocHOBaH BHIOOP THIIA MOJCIH Pa3pyIICHH TOPHBIX MOPOA MPUMEHHUTEIBHO K OYPEHHIO IIOPOAOPA3Py IAK0-
MM HHCTPYMEHTOM peskymiero tuma u B yactHoctH PDC — momoramm. B cooTBercTBUEM C BHIOPAHHOM MOJEIBIO
pa3paboTaH aaropUTM, MO3BOJLIFOIIMH IPOU3BOIUTH KOHKPETHBIC PACUCTHI KOHCTPYKTHBHBIX MAPAMETPOB KOPOHOK H
JOJIOT M OLCHHBATH O’KUOACMBIC MOKa3aTtenu uX paboTsl. COCTABICH ANTOPUTM PACUeTa PACIPENCIICHUS HATPY30K
BOOJb PCKY H.[efl KPOMKH JIONMACTHBIX AOJIOT B 3aBUCHMOCTH OT PACCTOSAHHUA OT OCH BPAIICHHA. Hpe/:mo;KeHa KOH-
CTPYKITHS JIOMACTHOTO TOJIOTA, HCKITFOYAOIIASL CT0 “3aBHCAHNMC  HA YUACTKAX, OMH3KHX K OCH BPAIICHHSA, H CICIAHA
KOJTMYCCTBCHHAA OIICHKA OXKHIAEMOTO Pdekra.

P33p360TaHHI>II\/II HAMH aJITOPATM OOCTHIKCHUA yKaSaHHOfI BBIIIC LC/H, ABJLICTCA OPUTHHAJIBHBIM H, HACKOJIBKO
HAM H3BCCTHO, HUTAC OOJIBIIC HC OMYyOIHKOBAH.

Pa3paboTaHHBIH HAMH ANTOPHTM MOKET OBITH NMOJOKCH B OCHOBY CO3JAHHA HOBOTO IMOPOAOPA3PYIIAFOLICTO
uHCTpYMEHTa. OH MO3BOJIIET 3apaHee OLECHUTH BO3MOXKHBIN 3()(eKT 0T ero mpuMeHeHnsI. C MOMOIIBI0 3TOTO anro-
puT™Ma OBIIO0 KOJHMYCCTBCHHO OLCHCHO SBJICHHUC “3aBHCAHHMA  TOJIOTA HA CT0 LCHTPATBHOM VYACTKE H MPCITOKCH
CIoco0 YCTPAaHCHHA 3TOH MPOOICMBI, KOTOPBIH 00CCIICUHT 3HAYHTCITIFHOC TOBBIICHAC CKOPOCTCH YTITyOKH CKBAKHH.

KmoueBsie ciioBa: OypeHHE CKBAKHH, Pa3pyIICHHE MOPOJ, AITOPHTM, KOMIBIOTCPHAS MOJCTb, MOPOIOPa3-
PYLIAFOLIHI HHCTPYMCHT, KOHCTPY HPOBAHUC, KOTMUCCTBCHHAS OLICHKA.

Beenenne. CoBepIICHCTBOBAHHE TEXHOJOTHYCCKUX IMPOLECCOB U CO3JAHHME C 3TOH LEIbI0 HOBBIX
TCXHHYCCKUX CPEACTB M TCXHOJOTMU JOJDKHBI 0Aa3HpPOBATHCS HA TCOPHH MPOTCKAHUS STHX MPOLECCOB.
Hanvare Takoi Teopun no3BosseT:

— onpeaeautb HaubOoee 3P GSKTHBHOS HANPABICHHUES BEACHUS PadoT;

— 3apaHee OLCHHUTH MpeanoiaracMbiid 3G ¢EeKT 0T UX Pe3yIbTATOB;

— OLCHUTH (PAKTHUCCKUH PE3YyNBTAT PAOOT U CTCHCHD €10 OJH30CTH K OITHMYMY

— BBISIBUTD MPUYHHEI PACXOKACHUS MMOTYUCHHOTO PE3YIbTaTa C 0KUAACMBIM;

— HAMETHTD IYTH A0PAOOTKH.

B macrosmee BpeMs HOAVUIIIN PACTIPOCTPAHCHUE ABC TeopeTmdeckue moacnu [l] paspyimeHms
TOPHBIX MOPOJ B MPOLIECCE OYPCHU.

Meroauxa: Ilepsas mooens |2-4], paccmarpuBacT OYPEHHE KaK COYCTAHHE ABYX MOCICIOBA-
TEIBHBIX MTPOIIECCOB:

— TIpoLIECC BHEAPCHHS Kak Obl HEMOABWXKHOIO pe3nanopoiopaspymaromero naerpymenrta (IIPH) B
MOBEPXHOCTH 32005,

— MPOLECC PACTIPOCTPAHCHHS 30HBI PA3PYIICHUS OT JIYHKH BHCAPCHHUS IO BCCH MOBEPXHOCTH 3004 32
cuet spameHusd [P u cHATHA 10 OPOABI, TOMIIHHOM, PABHON BHCAPCHUIO.

Haubonee BaKHBIM, CITOKHBIM H SHEPrO3aTPaTHBIM CUHMTACTCS MPOLIECC BHEAPCHHS, KOTOPBIA -
TajapHO u3yucH [2, 4]. Ilpouece pacnpocTpaHeHUsT BHEAPSCHUS MO 3a000 CUUTACTCH KAk Obl BTOPHUYHBIM,
MPUYEM 3aTpaThl 3HEPruu Ha 31oT npouece Ha 70-80 % CBA3BIBAIOT C TPEHHEM pe3lia O MOBEPXHOCTb
3ab04.

[To HamreMy MHEHHIO, Takas MOACTb SBISCTCAHANOO0NEE aAICKBATHON B CIYYAsX, KOTAA HCIIOMb3YIOTCS
€noco0bl OYPEHHS, COCTOSIINUE U3 COUCTAHHS OJHUX JIUIIb BHCAPCHHH, THO0 OMU3KH K 3TOMY.

ITO MMEET, HAPHUMEP, MECTO NPU MAPOIICYHOM OypeHHH. 3y0 MAapoIIKy B XOJC €€ MEPEKATHBAHHUS
BHEAPSCTCS B TIOPOAY M, U3BICKACH, YCTYIACT MECTO COCCAHEMY 3yOy, KOTOPBIM BHEApAECTCS B OIU3KO
pacmonoKeHHbIN yuacTok. CXoaHas CUTYaLHI BO3HUKACT U IPH VIAPOHO BpaINATCIbHOM OYPECHHH, KOTIa
paspyLIcHUE NPOUCXOTUT 3a CUET YAAPOB Pe3LOB O 3200 W MX BHCAPCHHS B HETO, 4 BPALICHUC CITYKUT
TOJIBKO 711 HAHECEHHS YAApPOB 110 HOBOMY MECTY.

Creayer Takke yKa3aTh, HA TO OOCTOATEIBCTBO, YTO TCOPHS BHEAPCHUSA HWHACHTOPA B IOPOAY,
paspaboTaHa IIaBHBIM 00Pa30M MPUMEHHUTENBHO K XPYIKHM H IUIACTHYHO-XPYNKHM KPUCTATLUTHYCCKUM
nopoaaM. [IpUMEHHTETPHOK MIACTUYHBIM W MOPUCTHIM MOpOAaM, (TJHHBI, CYITIHHKH, CYIECH, W T.I.)
TEOpHs BHEAPCHUS HHACHTOPA pa3paboTaHa B MCHBIICH CTCIICHH.

Mexay tem, npusHaHo |3, 4], 9TO ¢ POCTOM INIyOWHBI CKBAXKHH, IMOJ BIHSHUEM TI€OCTATHYCCKOTO
JABJICHHSA BBIIIE3AJIETAIOINX TOPOA, a TAKKE THAPOCTATHYECKOTO M T'HAPOIMHAMHYECKOTO JABICHHN
MPOMBIBOYHOH KHIKOCTH, IIACTHIHO-XPYIIKHE MOPOABI MPHOOPETAIOT CBOMCTBA MOPOJ MIIACTHYHEBIX.
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