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ONPEJEJJEHUE MAKCHUMAJIbBHOM YTIJIYBKHN AJIMA3HBIX PE3IIOB
OJTHOCJIOMHBIX KOPOHOK C PATUAJIBHOM PACKJIAJIKON

IIpusedenvl pe3ynbmamsi KOMNbIOMEPHOLO MOOETUPOBAHUS B3AUMOOEUCBUL OOHOCIOUHOU
AIMA3HOU KOPOHKU ¢ 3a00em ckgadxcunvl. Onpedenena MaKxcuManbhas yenyoka aimazos 6 nopooy
npu HeyCMAaHOBUBULEMCS pedcume pabomsl KOPOHKU.

Knrouegvie cnoea: ooHocnolnas aimasHas KOpoHKA, G3aumooelicmeue ¢ 3abo0em,
MOOenuUpoBanue, MaKkCUMAaibHas yeayoKa aimasd.

CuHTEeTHYECKHE aJMa3HbIe MOHOKPHCTA/UIBI HOBOTO IMOKOJICHHS BCE IIMpPE NMPUMCHSIOT B
COBPEMEHHOM TOPOJIOPA3PYIIAIONIEM HHCTpyMeHTe. Bemyrcs paboThl MO CO3MaHHUIO HOBBIX
KOHCTPYKIIUH OJHOCIOMHBIX aIMa3HBIX KOPOHOK, apMHUPOBAHHBIX KPYITHBIMH MOHOKPHCTAJIAMH.
OpHako TpU TMPOEKTUPOBAHUU HOBOTO OypOBOTO HHCTPYMEHTa HEOOXOIUMO TPUMEHSTH
pacu€THy0 METOJIUKY, TIO3BOJISIONIYIO TPOBOJAUTh CPABHUTEIBHYIO OIICHKY Pa3JIMUHBIX PACKIIATI0K
aJIMa30B KaK OTHOCHUTEIILHOPA3PYyIICHHS TOPOIbl Ha 3200€ CKBAXKHHBI, TAK U HATPYKEHUS KAXKIOTO
13 aJIMa3oB B Ipoliecce OypeHus.

[To u3BeCTHBIM B HACTOSINEE BpPEMsS MOJCISIM B3aWMOJICHCTBHS aJIMa3HBIX KOPOHOK C
3a0oeM [1-4] HEBO3MOXHO OIICHMBaTh BJMSHHE pPACKIQJKA alIMa30B Ha  O0XHIACMYIO
MEXaHUYECKYIO CKOPOCTh OypeHUs U TOJIIUHY CI0S MOPOAbI, CPE3aeMYyI0 KOHKPETHBIM alIMa30M.

B Hacrosimielr paboTe mpemsiokeHa W pealu3oBaHa pacyeTHas MOJEINb, IMO3BOJISFOIIAsS
ONpeNeNaTh YriyOKy KOpPOHKM Tpu € JBIKEHHH 10 3a00r0, a TaKKe pacCueTHBIC CHIIBI
COIPOTHUBIICHUS TIOPOJIbI, JCHCTBYIONIME HA KX ajMa3, B 3aBUCUMOCTH OT PACKIIAJIKH aJiMa30B
1 ¢€ KOHCTPYKTUBHBIX [1apaMeTPOB.

C nomoripro pa3pabOTaHHOW MOEIH MOXKHO OTNPEICIUTh MPUPAIICHHE YIITYOKH KOPOHKH A
JUIE KaXJIOTO MOMEHTa BPEMEHH, KOOPJMHATY HHXKHEr0 TOpIAa KOPOHKM Zz W KOOPAWHATHI
MOBEpPXHOCTH 3200 )(¢) B Jr000W Touke. OCYIIECTBHIM KOMITBIOTEPHOE MOJCIHPOBAHHE
B3aUMOJICUCTBHS C 3a00€M KOPOHOK jauametpoM 59, 76 u 93 MM Tpu pas3iIMyHBIX pacKIaKax
anMasoB. Mccenyemple CXeMbl PacKIIaJIKU JICIAT Ha JBa TUIIA [0 XapaKTepy PacIOIOKCHHUS alMa30B
MIEPBOTO U TMOCJCIHETO PaMalbHBIX PSJIOB CeKTOpa: | — ajamasbl HaXOJATCS Ha Pa3HBIX JIMHUAX
pesanusi; Il — anMasbl HaxomATCS Ha OJIHHMX JIMHHAX pe3aHus. HeKoTopble pe3yibTarhl
MO/JICTUPOBAHUS MTOKA3aHbI HA PUCYHKE.

Pe3ynmbTaThl MOJENUpPOBaHHS IMOKA3bIBAIOT, YTO TOJIIMHA CHHUMAEeMOTO CJIOS TIOPOIbBI
JIOCTUTAET MaKCUMyMa TP HEYCTAHOBUBIIIEMCSl PSKUME paspyiicHus (B Hadase paboThl), a 3aTeM
CHIDKAETCS JI0 TIOCTOSIHHOM (0e3 ydeTa MPUTYIUICHUST aJIMa3HBIX PE3IOB).

Ha xapakTep paboThl KOpoHKH | THIa BIMSIET TakkKe KOIPDUIMEHT k, paBHBIA OTHOIICHHUIO
paccTosiHUS B JIMHMM PE3aHUS MEKIY MEPBBIMH alMa3aMU CEKTOpa M TOCICIHUMH ajMa3aMu
BIIEPEIM MAYILIETO CEKTOPa /, K PACCTOSIHUIO MEXKJIy alMa3aMu BHYTpHU cekropa /,. Eciu k — nemnoe
YHCII0, TPACKTOPHUS JIBUKCHUSI KOPOHKH IO 320010 IPHOOPETACT CTYICHYATHIN XapaKkTep (PUCYHOK 0),
eci IpoOHOE 4YUCIIO (B OOJBIIMHCTBE CITy4aeB), TPACKTOPHUS IBIIKCHUs MPHOOpETaeT BUHTOBOMW
XapakTep (a ¥ 6 Ha PUCYHKE).

203



Bownyck 15. IOPOJOPA3PYILAFOLIUI U METAJTOOEPABATBIBAFOLIJUN HHCTPYMEHT — TEXHUKA
U TEXHOJIOI'"A ET'O U3IOTOBJIEHUA U ITPUMEHEHUA

6
TIpumep pe3ynbmanos Mooenupoeanus OBUINCEHUS AIMA308 HO 3000 CKEAICUHDL.: d - KOPOHKU 59
mm ¢ packnaokou I muna, 6 - kopouxu 76 mm ¢ packnaokou Il muna; 6 - kopouku 93 mm ¢
packnaoxkou I muna (1 — nepeulii anmas auHuu pe3anus cekmopa, 2 — 6mopou aima3s IUHUU pe3anus
cexmopa, No —nomep obopoma)
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PA3JJEJT 1. [IOPOJOPA3PYILAFOLJUH HHCTPYMEHT 13 CBEPXTBEPIBIX MATEPHUAJIOB
U TEXHOJIOI'HA ET'O [IPUMEHEHNA

Jlnsi KOPOHOK C pacKIaaKoi anMaszoB | THma mpu HEYCTAaHOBUBLIEMCS PEXUME pabOThHI
KaX/10€ i-€ 3HaYCHHE YINIYOKH B IMKJIC Pa3pyLICHUS NpPU MPOXOXKICHUHU PACCTOSIHUA [, MOXKHO
OTIpeNIeNTh 10 hopMyIie

A =h,(1-k,), (1
rne h, — yrimyOka anmMa3oB B MOPOJy MPU CTaTUYECKOM BIABJIMBAHUM; Ky, =
aJIMa30B B IIEPBOM paboyeM psily CEKTOpa; 1,
B LIUKJIE.

Cpe3aemasi ammMa3oM MaKCHUMallbHasl TOJIIMHA CJOS TOPOIBI /gy 3aBUCUT OT KOJUYECTBA
yriIyOOK, COBEPIICHHBIX KOPOHKOW 3a yroJj, Ipu KOTOPOM ajMasbl B JIMHUM PE3aHUS MEPEMECTITCS
Ha paccTosiHueE /y, T.€.

ni/Mg, N; — KOJIAIECTBO
— KOJIMYECTBO aJIMa30B B CEKTOPE; [ — HOMEP yrIIyOKH

=ho YA )

Iloacrasus (1) B (2), nomyuum, 4TO cpe3aeMas ajiMa3oM JUlsl KOPOHOK ¢ packiaakoi I tuma
MaKCHMaJbHas TOJIIMHA CJI0S TIOPOIbI

o =143 (1=, ) | 3)
i=l

rne m = (I/l;)— 1, nns nenoro 3HaueHus k; ecnu 3Ha4deHue k ApoOHOE, m MPUHUMAETCS PAaBHBIM
LeJI0H yacTu pe3ynbpTara (6e3 OKpyriieHus).

[Ipn m3ydyeHUM B3auMOJEHCTBUS ¢ 3a00eM KOPOHOK ¢ packiaakoi II tuma HeoOxoammo
YUYUTHIBATh B3aMMOJCHUCTBHE aJIMA30B JIByX CMEKHBIX JJMHMNA pe3aHus. B aTom ciyudae paccrosiHue
[, MBYX CMEXHBIX JIMHUH pe3aHust pa3luyHoe: Oojbllee 3HAa4YeHUe /o Ui aaMa3oB BTOPOTO
panuaibHOTO psijfa, MEHbllee — s mepBoro /. Iloka ammasbl MpoXOAAT paccTosiHue I, i-€
3Ha4YeHUE YIIIYOKM B IIMKJIE pa3pylleHus Takxke ompenensercs no gopmyne (1), a cymmapHas
yrinyOka 4, Ha oTpe3ke [ — [;2 - B 3aBUCUMOCTHU OT COOTHOIIEHHUS /,/1,.

[Tonmy4yennble 3HaueHUst A, M PACCUUTAHHBIC /g JUIA KOPOHOK C packmagkoil II Tuma
IpUBEJICHBI B TaOJIHUIIE.

Onpenenenne 3Ha4eHUN A, U Nypax A9 KOPOHKH € packiiaakoii Il Tuna

lKZ/la An hmax
Lo/l <2 B (1= gy hG- 2t )
I’la .
2n +ny, 2 .3 S5n,+n,, , 3
2<lo/l,<3 B (1= g2 3y B4 g2y
I’la na
3<lolsa | BA-TE 6~ i) (5 -2 e 0,2 -5 it
I’la na

Pesynpratel aHanmm3a paboTHl alMa3HBIX PE3IOB OJHOCIOWHBIX KOPOHOK U 0OpabOTKH
PE3yNbTAaTOB KOMIBIOTEPHOTO MOJICTMPOBAHMS TMOKa3alu cienyromlee. Hanbonbiee HarpyxeHue
aIIMa3HBIX PE3I[0B HAOIIOAeTCsl MPU HEYCTAHOBMBILIEMCS peXuMe paboThl B HAYAIBHBIN MEPHOT
paboTel KopoHkH Ha 3aboe. Ilpu paboTe B yCTaHOBHUBIIEMCS peXHUME HauOOIbIee HarpyKeHHE
MMEIOT alMa3bl, PAcIoIOKEeHHbIE B IEPBOM paboueM psiay (TMepBble 1Ba paiuaibHBIX psaa), OJHAKO
U CpelM JTUX PE3L0B Harpy3ka MOKeT ObITh HEe OJMHAKOBa, Hampumep, Ans KopoHok II Tuma
HanOoJee Harpy>KeHHBIMH SBISIOTCS aiaMa3bl BTOPOTO pagUalbHOTO psga. Takum oOpas3owm,
Harpy)KeHue KOHKPETHOTO aiMasa 3aBUCHUT OT THIA PACKIAIKH, PACHOJIOKCHUS aiaMas3a B JIMHHUH
pe3anus u 3HadeHus k = [,/l,, OTpeNeNnsonero TakKe xapakrep ABMKEHUS PE3I0B Mo 3a00¥0.

[lomyyeHHble pe3ynbTaThl MOKHO HCIIONB30BaTh MPH MPOSKTUPOBAHUH  OJHOCIOMHBIX
aJIMa3HBIX KOPOHOK, B YACTHOCTH, AJIMa3bl B CEKTOPE MOTYT OTJIMYATHCS IO KAUeCTBY B 3aBUCUMOCTHU
OT PACIIONIOKEHHSI B CEKTOPE U THIIA PACKIAJIKH.
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Haseodeno pesynomamu xomn’romeprHoeo mMoO0ent08ants 83aEmMo0ii 00HOWAPO8oi aiMazHOl
KOPOHKU 3 6UOOEM C6epONosuHU. Busnaueno maxcumanvhe 3aznubieHHs aimasie y nopody 3a
HeCmano2o pexicumy pobomu KOpoHKU.

Kniouosi cnosa:oonowaposa aimasna KOpoHKa, 83aemoois 3 6UOOEM, MOOEIOBAHHS,
MAaKcumanbHe 3a21UbIeH A armasy.

Results of computer modeling of interaction of a single-layered diamond drilling bit with a
well bottom are given. Maximum cutting depth of diamonds in rock at the unsteady operating mode
of a drilling bit is defined.

Key words: single-layered diamond drilling bit, interaction with well bottom, modeling,
maximum cutting depth of diamond.
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ITAPAMETPBI 1 KOMITOHOBKA YTSDKEJII/ITEJ}Efl JJIA HEPETAYA
JUHAMHMNYECKHUX HATPY30OK HA 3ABOU CKBAKHUHbI

B cmamve paccmompenvi 6onpocwi 6vlOOpa napamempog KOMNJIEKMA NOOBUNCHBIX
ymsiceaumeneti 0Jis ROGbIUEHUS dPheKmUusHOCmU OYPEHUsL CKEANCUH WAPOULEHHBIMU OOIOMAMU.

Knwuegvie cnoea: cxeadicuna, wiapouieynvle 0010Mda, HNOOBUNCHbIE VIMANCENUMENU,
aghghexmusrnocmv Oypenus.

JIo HacTOSIIIEro BPEMEHU CIHEHATUCTHl HE WMEIOT €MHOTO0 MHEHHUsSl OTHOCHTENIBHO pOJIH
JIOMOJTHUTEBHOTO JIMHAMMYECKOTO BO3/IEHCTBUA Ha 3a00i mpu OypeHMHM CKBaXXUH IIAPOIICYHBIMU
JonotamMu. HekoTopble HcciaeaoBaTeny CUMTAlOT, YTO KosieOaTeNbHbIe POLECChl B OYpHIIBHOM KOJIOHHE
NPUBOJAT K COKpAILEHUIO CPOKA CIIY)KObI 3JIEMEHTOB OypOBOTO CHapsJa M JIOJNOT, BCIEACTBUE YEro
cHmKaercs: 3(p¢ekTuBHOCTh Mporecca OypeHus. [lo3toMy mx pa3pabOTKU HampaBiIeHbl Ha CO3JaHHE
aMopTU3aTOpoB U JeMidepoB KojeGaHWN OypUIbHOM KOJNOHHBI. Jlpyrue HccienoBaTenyd CUUTAIOT
HEOOXOJMMBIM YCHWIIUTh KoJjieOaTelbHble Mpolecchl B OypMJIBHOM KOJIOHHE, ISl 4Yero mpeylaraioT
UCIIOB30BaTh TMHAMUYECKU aKTHBHbBIE KOMIIOHOBKM OYypOBOIO CHapsi/ia, B COCTAaB KOTOPBIX BKJIIOYAIOT
BUOPATOPBI, TUAPOYIAPHUKH, BUOpoycuiuTenu U np. U e, u apyrue apryMeHTHPYIOT CBOU BBIKJIAJIKH
MO3UTUBHBIMU pPe3yJbTaTaMU SKCIIEPUMEHTANBHBIX Pab0T M TMPOMBIIUIEHHBIX HcHbITaHuil. YacTb
uccreioBaTeNied MpU3HAIOT MO3UTUBHYIO POJIb Kak racutesieil, Tak U Bo30OyauTeneil koneGaHuil mpu
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