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MOBBINIEHUE CTOMKOCTH BYPOBBIX MTHCTPYMEHTOB KOJILIIEBOT'O
THUITA ITPU TPOXOAKE PA3ZBE/IOYHbBIX CKBAKNH

B pabome onpedenenvl obracmu payuoHAIbHO20 NPUMEHEHUS. MEEPOOCIIAGHbIX U AIMAZHBIX
OYPOBLIX KOPOHOK 05l ombopa KepHa npu pazee00uyHoOM OYpeHuu nymem CPAGHUMENbHO20 paciema
cmoumocmu 1 M cK8asicumvl, npoOYPEHHOU 6 OOUHAKOBBIX 20PHO-2C0JI02UYECKUX YCAOBUSIX YROMIHYMbIMU
UHCmMpymMeHmamu. Ycmanoeneno, umo Hauboniee NEPCneKmueHbiM —HANPAGIEHUEM NO  VEeIUHeHUIO
CMOoUKOCMU MEEPOOCNIABHBIX UHCMPYMEHMOE SGIACMCSL CO30aHUe KOMOUHUPOBAHHOU KOPOHKU, ) KOMOPOUL
UBHOWEHHOe 8 npoyecce OYPeHUsi BOOPYICEHUE 3AMEHIEMCsL HA HOBoe 6e3 nodvema Oyposoeo CHaApsoa Ha
NOBEPXHOCMb.

Togviuenue cmouKocmu — AIMA3HLIX  UHCMPYMEHMO8  00ecneuusaemcss maxdce Cco30aHuem
MHO2OCAOUNBIX OYPOBBIX KOPOHOK, MAMPUYA KOMOPLIX NO 6bICOME UMEEM HECKONbKO UMAPESHUPOBAHHBIX
AIMA30CO0EPACAUUX CLOEE «2PeOeUK08020» NPOPUIISL, PA30EICHHbIX MeNHCOY CO00U Oe3aTIMAZHBIMU CIOAMU
MeHbutel meepoocmi.

Knrouesvle crosa: kombunuposannas 6ypoeast KOpoHKA, AIMA3HbLE UMRPESHUPOBAHHbLE CILOU,
meepoble CHABbl, CKEANCUHA.

N3BecTtHO [1], uTO TBepIOCIIaBHBIE KOPOHKH NMPUMEHSIOTCS MPU BpalaTeIbHOM OYpeHUH
MATKUX U cpenHedt TBepaoct nopoa I-Vlllkareropuii mo 6ypumoctu (o 12-tu GanbHOM mIKane),
IpU yrapHo-BpamaTenbHOW OypeHun B moponax V—XI| kareropuil OypuMOCTH, a aJMa3HbIe
KOPOHKH TMPUMEHSIOTCS NP BpamaTeIbHOM OypeHHH B TOpoAax OT V-0l KaTerOpuu O CaMbIX
TBepAbIX opo Xl katreropuu 6ypuMocCTH.

Kak cnemyer u3 o0nacTé TPUMEHEHHS TBEPAOCIUIABHBIX M ajMa3HBIX KOPOHOK, €CTh
uHTEepBaJ nopox mno kareropusim 0ypumoctu (V-VIII kareropun), rae MoryT npumensarcs oda THMa
OypoBBIX KOpPOHOK. OKOHYATENbHBIM BBIOOP HambOojee 3PGHEeKTUBHONH OYpOBOM KOPOHKH B
YIOMSIHYTOH 00JacTH IMOPOJI OCYIIECTBISETCA IIyTeM pacueTa MHHUMAJIbHOW CTOMMOCTH 1 M
CKBa)XHHBI, TPOOYPEHHON B OJJMHAKOBBIX TOPHO-TEOJOTUUECKUX YCIOBUAX [2].

[IpeumyiiecTBO TBEPAOCIUIAaBHBIX KOPOHOK Iepe] aJIMa3HbIMU 3aKJII0YAeTCS TJIaBHBIM
00pa3oM B MEHBIIEH CTOUMOCTH, OCHOBHOI HEJJOCTATOK - 3HAYMTEIbHO MEHBIIAsl CTOUKOCTb.

JUis ycuneHus TO3MLMHU TBEPJOCIUIABHBIX KOPOHOK NpU OYpPEeHHUH TOPHBIX IOpPOJ, I
BO3MOYKHO IPUMEHEHHE TaKkKe aJMa3HbIX MHCTPYMEHTOB, PEKOMEHAYETCs IpPOBEJICHHUE
WCCIICZIOBAaHUM B CIIEIYIONIMX HAIIPABICHHSIX:

-1) coBepiieHCTBOBaHUE OypOBBIX CBOWMCTB, BOOPYKEHHUS M pallMOHAIBHOE pPa3MeEIlEeHUe
TBEPOCIUIABHBIX PE3LI0B B KOPOHKAX;

-2) CHI)KEHHE CTOMMOCTHU M3TOTOBJIEHUSI KOPOHOK;

-3) NOBBIILIEHUE CTOMKOCTH UHCTPYMEHTOB.

Hcciienopane 1no mnepBoMY HaNPABJIEHUIO IIPOBOJUTCS IIyTEM CO3JaHMs HOBBIX
KOMIIO3UIIMOHHBIX MaTepHajoB, OOJAJAarOIIUX IOBBIIICHHOW TBEPAOCTHI0O M CTOHKOCTBIO K
abpa3suBHOMY HM3HOCY. 3JieCh ClI€yeT OTMETUTh Pa0OTy MHCTUTYTa CBEPXTBEPIBIX MaTepHaIOB

33



Buwinyck 21. [IOPOJJOPA3PYIIAIOUJUI U METAJIOOBPABATHIBAIOLJUY HHCTPYMEHT — TEXHHKA
U TEXHOJIOT'MA ET'O U3I'OTOBJIEHHUA U TIPUMEHEHUA

(UCM, VYkpauna), co3masumero matepuan "CmaBytuu" [3], mpencTaBisiiolMii cMmech KapOuaa
Bolb)paMa M CHUHTETHMYECKHX ajMa3oB, KOTOpas ImpeccyeTcss B HeoOXoIuMble (GOpPMBI U
W3TOTABIIMBACTCS METOJIOM TOPOIIKOBOM MeTamuryprun. OCHOBHBIM CIEPKUBAIOIMUM (haKTOpOM
JUIs OCHaIIeHHs "ciaaByTH4eM'" OypOBBIX KOPOHOK SIBJISIETCS MX Majasi MPOW3BOAUTEIBHOCTH B
nopoaax VI-VII kareropuii mo 6ypumoctu — 0,5-1,5 m/4. [{s1 moOBbIIEHUST IPOU3BOIUTEILHOCTH
OypeHus KOpOHKaMH, BOOPYXKeHHbIMH "CraByTrdeM" ciaeayeT YBeITUIUTh pa3Mep aIMa3HbIX 3€PEH,
BXOJIAIIMX B €0 COCTaB, 10 3—4 MM. DTO MO3BOJISET YBEIUYNUTh BBUIET 3€PEH, a 3HAUUT, U CKOPOCTh
OypeHwusl.

BecbMa mepcneKTHBHBIM HCCIIEJOBAHMEM I10 NEPBOMY HAIpPAaBICHUIO SBIISIETCS CO3/IaHUE
OypOBBIX KOpPOHOK, apMupoBaHHBIX pesniamu PDC [4—7]. Koponku u nonota, BoopykenHnsie PDC-
pesllamu, pa3pylialoT HOpoAy B pexuMe pesanus. B wmsarkux mnopoaax PDC-uHcTpymeHTHI
JIEMOHCTPUPYET CKOPOCTh MPOXOJKHU, B TPH pa3a MPEBBIMAOINIYI0 CKOPOCTh OypeHHUs APYruMU
nojotamMu, a uxX croiikocts gocturaer 4000-4500 M ckBaXMH Ha OJHO J0J0TO. BypoBbie
WHCTPYMEHTHI, OCHAIIEHHBIE aJIMa3HO-TBEPAOCIUIABHBIMY ITUTACTUHKAMHU, 3((HEKTUBHO IPUMEHSATH B
YCIIOBUSIX, KOIJla He O00ecrneunmBaeTcsi JOCTaTOYHAas IPOU3BOJUTENIBHOCTh TBEPIOCIUIABHBIX
KOPOHOK MJIU MPOUCXOJUT UX OBICTPBIA M3HOC. B TO e BpeMs HCIOIb30BaHHE MEIKOATIMa3HbBIX
KOPOHOK, HECMOTPSI Ha UX BBICOKYIO M3HOCOCTOMKOCTh, HE 00ECIIEUNBAET BHICOKON MEXaHUUYECKOM
CKOPOCTH OypeHHUs.

Bropoe HampaBiieHHe HCCJIeJOBAHMI, CBSI3aHHOE CO CHW)KEHHEM CTOMMOCTHU
W3TOTOBJICHUS] TBEPAOCIUIABHBIX KOPOHOK, HMMEET Mal0 TMEepPCHeKTHB Uil JOCTHKEHUS
3HAYUTENIbHBIX TOJIOKUTEIbHBIM PE3yNbTaToOB. MCKIIOUEeHHE MOXET COCTaBUTh, MOXKAalIyH, JIMIIb
TexHojorusi u3rorosnenuss PDC-pe3ioB, koTopas B HacTosllee BpeMsi JOCTATOYHA CJIOXKHAs H
Joporasi, 1 €CTb Olpeie/IeHHbIE IEPCIIEKTUBBI JIs €€ YIPOIIECHUS U yIEIIEBICHUS.

Tperbe HanpaBjieHHe HCCJIEIOBAHMNA — 53TO TOBBIIICHHE NPOXOAKM Ha OypoBOU
MHCTPYMEHT C YYETOM COBPEMEHHOI'O COCTOSIHHSI €T0 BOOPYKEHHUS IO TBEPAOCTH M aOpa3sUBHOU
CTOMKOCTH. UTOOBI pEmuTh TaKyl 3aJady, HY)KHO CO3/aTh TaKyl) KOHCTPYKLHIO OypoBOM
KOPOHKH, TPH KOTOpPOM €€ BOOpYyX)eHHEe (TBEpJOCIUIaBHBIC PE3Ibl) OTPadaThHIBAIIOCH OBl
MocJe10BaTeIbHO BO BpeMeHH 0e3 o rbeMa Bcero 0ypoBOro cHapsa JUIs €ro 3aMeHbI.

[TonbITKM pemuTh Takyroo 3agady npeanpuHumanuch B ObBimieM CCCP B 90-pIx romax
npoiioro Beka [8], ogHako pazpaboTaHHbIE YCTPOHCTBA HE ObUIM JTOBEJIEHBI 10 MPOMBIIIIEHHOTO
npuMmenenus. Hamu mnpennaraercss cienyromias KOHCTPYKTHMBHAs CXeMa pelieHHs MOA00HOM
npobnemsl. KomOuHupoBaHHas KOpoHKa (puc. 1) cocToUT U3 mepexoAHuKa 1 JIsl COeMHEHUus ¢
KEPHOIIPUEMHOM TpyOo# (HE MmoKa3aHa), BHYTPEHHETO 2 ¥ HAPY)KHOTO 3 KOPITYCOB CKPEIUICHHBIMH
CTONOPHBIMM BUHTaMH. TOpLbI KOpPIYcOB 2,3 OCHAIIEHbl TBEPAOCIIABHBIM BOOpYKEHUEM 35,0,
IIpUYEM TOpLIEBas YacTh BHYTPEHHEIrO KOpIyca 2 pa3MeIlleHa BbIIIE JOHHOM 4YacTH HapyKHOTO
Kopiryca 3 Ha paccTtosiHue h.

[Tocne crmycka KOJIOHKOBOTO CHapsiia U MPUIIOKEHHSI K HEMY OCEBOM HArpy3KH, KPYTSILEro
MOMEHTA M MOJIaYM MPOMBIBOYHON KHUIKOCTH OCYILECTBIISIETCS (POPMHUPOBAHUE KOJBIIEBOTO 32005
BOOpYXEHHUEM 5 HapyxkHoro kopnyca 3 (puc. 1 a), a oOpasyromuiicss KEepH BXOJHWT B
KEpHOMPUEMHYIO TPYOY.

[Tocne u3HOCa BOOpYXeHUS 6 K KOJIOHKOBOMY CHApSIY MPHUKIAbIBACTCS JTONOJHUTENIbHAS
oceBasl Harpyska, MpEBbIIAIONIAs I[POYHOCTh CTONOPHBIX BUHTOB 4. BHyTpeHHuil kopmyc 2
nepemenaeTcsi BHU3 Ha pacctosiHue h (puc 1 6), ero HOBoe BOOpyKeHHE OKOHTAKTHPYET ¢ 3a00eM U
NpOJOJDKAaeT YriayOsieHHe 3a00si B3aMEH HM3HOLIEHHOTO BoopyxkeHus 5. Tonbko mocie m3HOCa
BOOpY>KeHUs 6 Bech OypoBOM CHapsIl MOJIHUMAETCS Ha MTOBEPXHOCTb.

Crioco0BI co31aHus CHJIBI, cpeza}omeﬁ CTOIIOPHBIC BUHTHI 3, Ppa3InYHbIL:
- IpU MaJIOH TITyOMHE CKBa)KUHBI TIEpepe3bIBAIOIIasi CTOMOPHBIE BUHTHI cuiia Qcp OyeT paBHa:
QICP:Q6K+PF! (l)
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rne Qex — Bec OypWIBHOH KOJIOHHBI B OypoBOM pacTBope; Pr - cumma, pa3BuBaemas B
TUAPOIMINHAPAX Bpamiaress OypoBOro cTaHKa;
- Ipy OOJIBIION TITyOWHE CKBAKUHBI

Q”Cp:QGKmaXI/I-HH Q“cp :QGKmax— P:. (2)
VYcnosus cpesa 8,,CTONOPHBIX BAHTOB UMEET BUJL
_ 0
Bep = —o2=> Squp " k[ Tep), (3)

rae SQPHP— MIPOYHOCTH METaJlJla BUHTOB Ha cpe3; M — KOJMYECTBO CTOMOPHBIX BUHTOB;

d — nuametp BUHTOB; K — K03 duuueHT 3anaca;|tep] — JOMYCTUMOE HAIIPSHKEHHE MaTepHaia BHHTOB
Ha cpes.

Pacuernas nHarpyska Qpacq, I€pe1aBaMasi Ha OYpPOBYIO KOPOHKY IPH PallMOHAIEHOM PEXUME,
JOJDKHA OBITH 3HAYMTENIFHO MeHbIne mnepepesbiBarommeil cuiabl Qcp. Qpaca<<Qcp, (MpumepHO 2-3
pasza), Ul UCKIIIOUYEHHUS MPEXKIEBPEMEHHOTO CPEe3aHMsl CTOMOPHBIX BUHTOB B pe3yjbTaTe BCIUIECa
JMHAMUYECKUX CWJI TpW OypeHHMH TPEIIMHOBATBHIX IMOPOJ MPH elie padoTaromeM I[epBHYHOM
BOOPYXKCHUU 5.

[Ipu paccMoTpeHuM MPOOJIEMBI COBEPIICHCTBOBAHHS aJIMa3HBIX KOPOHOK OTMETHM Cpasy,
YTO WX CTOMKOCTb NPEBBIIAET aHAJOTHYHBIA MOKa3aTelb TBEPAOCIUIABHBIX KOpPOHOK. OAHaKo, U
3/1eCh BO3HHMKAET Mpo0IIeMa, CBsI3aHHAsI CO CTOMKOCTBHIO alMa3HBIX KOPOHOK MpH OYpeHHUH TBEPIIBIX
abpasuBHbIx mopos X-XII kareropuii mo OypumocTH, KoTopas emie Oosnee 00OCTpseTcs Npu
OypeHuu cHapsiiamu cbeMHbIMU KepHonipueMHukamu (CCK).
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Puc 1. Ilpunyunuanvnas cxema 0ypo60U KOPOHKU NOBLILEHHOU CMOUKOCMU. d —
nonoxcenue demanell npu paspyuteHuu 3a60s pesyamu 5; 0 — noaodiceHue demaneil npu
paspyuwenuu 3a60s pesyamu 6

Ora mpobiieMa 4acTUYHO pelieHa MyTeM CO3/1aHUSl MHOTOCJIOWHBIX aJMa3HbIX KOPOHOK,
MaTpHlla KOTOPHIX II0 BBICOTE COAEPKUT HECKOJIBKO HMMIPErHUPOBAHHBIX aJMa3HBIX CIIOEB
«rpeOemKoBOro» MpoQuis, pa3aeieHHbIX Oe3alMa3sHbBIMH CIOSIMH MeHblIel TBepmoctu [9, 10].
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Hokazano [11], uyto «rpeGemKoBbI» NpoGUIL 3HAUYUTENBHO MOBBIMACT 3(PPEKTUBHOCTD
paspyuieHus 320051 CKBOKHHBI.

OnHa w3 pa3pabOTaHHBIX HaMU KOPOHOK, HMMEIOLIas pPaBHOHAIPYKEHHBI B mpolecce
OypeHus «rpeOenIKOBbIi» NpoduiIb anMa3ocoaepKalluxX CI0eB MaTpULbl IpUBEAeHa Ha puc. 2. B
MIPOIOJILHOM CEYEeHUH (pHC. 2. 6) yKa3aHHBIA MPOQUIL MPEACTABIIECT MPUMBIKAIONINE APYT IAPYTY
TPEYTrOJbHUKN C PAaBHBIMHA OCHOBaHMSAMH t, HO ¢ paszimmyHoil BeicoToi hi. Tlocmennsisi yObiBaeT B
HaNpaBJICHUU OT NepuepUHHOrO KOJIBIEBOTO BBICTYIA aJIMAa30COCPKAIIETO CIIOSI K OCH KOPOHKHU

B COOTBETCTBHUH CO CJICIYIOIICH 3aBUCHMOCTBIO:
(2Rg+0.5t)

i = JRg+(zmj—1)05¢ max (4)

[lpu OypeHuu 1Mo Mepe HM3HOCA OJHOTO HWMIPETrHHMPOBAHHOTO alMa3HOTO Clos B padoTy
BCTYIAET BTOPOM aIMa3HBIM CJIOM, 3aTeM TPETHH W Tak aainee. KOHTaKT aiMa3HbIX CI0EB ¢ 3a00eM
obecrieunBaeTcsi 3a cueT Oosee OBICTPOro M3HOCAa Oe3aqMa3HBIX CIIOEB MEHBIIEH TBEPAOCTH.
[Tpumenenue pa3paboOTaHHON KOPOHKH (pHC. 2) oOecreynBaeT He TOJIbKO PAaBHOMEPHYIO HAarpy3Ky
Ha BBICTYIIBI 2JIMA30COJIEPKAIIUX CIIOEB, HO M YMEHBIIIEHHE 3aTpaT MOLTHOCTH Ha OypeHue, a TaKkxke
SKOHOMHIO alIMa3HOT'O CBIPhsI MPU U3TOTOBJICHUHU alIMa3HBIX HHCTPYMEHTOB.

VYnowmsinyrass koponka (puc. 2) moa wmapkoit KCb-2 yudacTBOBasia B CpaBHUTENBHBIX
WCIIBITAaHUSAX ¢ anMa3Hoil kopoHkodt NQ “BoartLongyear” BceMHUpHOroO HW3BECTHOH (HUPMBI
aHAJIOTUYHOTO Ha3BaHuA. JmameTp o0omx KOpoHOK 76 MM. bBypeHue oCyIecTBIsJIOCh Ha
MecTopoxkaeHun Muzek (CemunanatuHckas oOmacth, KazaxcraH) mo aHne3uToBOMY MOPHUPUTY
(X kareropuu mo OypuMOCTH) U aHAE3UTOBOMY, CHJILHO OKBaproBanHoMy Tydy (XI kareropuu mo
OypuMoOCTH).
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Puc. 2. Mroeocnoiinas 6yposas KOpOHKA ¢ PABHOHACPYHCEHHBIMU UMNPESHUPOBAHHBIMU
AIMA30CO0EPAHCAUUMU CLOAMU 2PebeuK08020 npohuisi’. a — oowuil 8uo; 6 — popma
aAIMazocooepaicauieco Cosi 8 NPOOOIbHOM cewenuu. 1 — kopnyc, 2 — mampuya, 3 — npomvleouHble
OKHa; 4 —anmazocoodepiicawyue ciou; 5 — bezaimasHvlie ciou

Kaxnoii xoponkoil mpoOypeno cBbimie 1000 M ckBakuH. YCTaHOBJIEHO, YTO CTOMKOCTH
kopoHkn KCB-2 mpesbimaer ananmormunoi mokazatens NQ «BoartLongyear» na 22-23 % B
nopogax X-oit kareropun — 181 u 148 m; u B mopogax Xl kareropuu — 48 u 39 m.

PaGoTel 1O nanbHEiIIEMy COBEpIICHCTBOBAHMIO KOHCTPYKLMH alIMa3HBIX KOPOHOK
HE00XO0JIMMO MPOBOAUTH C YIETOM OCOOEHHOCTH MEXaHM3Ma pa3pyILIeHHs] KPEMKUX TOPHBIX TOPOJT
aJIMa3HbIMM 3€epHaMM, KoTopass Obuta ycraHoBieHa B MCM (Ykpaumna). DTO 0OCOOEHHOCTH
3aKJIF0YaeTCsd B TOM, 4YTO NIPU B3aMMOJACHCTBUM AJIMAa3HOTO 3€pHA C MOPOJOH B MOCIEIHEH
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(bopMHUpYIOTCS BE 30HBI: 30HA HEMOCPEICTBEHHOTO BHEIPEHUS 3€pHA U PACIHOJIOKEHHAs 1MOJ Hel
30Ha pa3pylmieHHON (Pa30uTON TpenHaMK), HO HE yIaJleHHON MOPOABI, TPUYEM MOIIHOCTH 30HBI
paspyuienus hp npessiaeT 300y BHeApeHus hy 5-12 pas.

C yuerom storo 3¢ddekra Obl1a pa3paboTaHa W 3alMaTEHTOBAaHA aiMa3Has KOPOHKA, TOPEIT
MaTpHIIbl KOTOPOM BBINOJIHEH B BHUJE TPEX3aXOJHON BHHTOBOW moBepxHocTH [12]. Ha xaxmom
3axo0/le TOCTENIHENW pacCIMoJIOKEHO PaBHOE KOJMYECTBO IMPOMBIBOUHBIX KaHAJIOB, pPa3AesIONIUX
MaTpUIly Ha CEKTOpHl. Marpuiia BKIIOYAET YepeAyIOUIYIoCs APYr APYrOM paBHBIE IO TOJIIMHE
anMaszocofiepXkKalllie CJIOM M CIIOM CBS3YIOIIEr0 MaTepuana MeHbIIeH TBEepAOCTH (Hampumep,
Kapbunga Boib(pama). Bce yHmoMsHYTbIE CJIOM PAcHOJOXKEHbI 0 BHHTOBBIM MOBEPXHOCTSIM
COOTBETCTBEHHO TOPIEBOM TpeX3aX0AHON MOBEPXHOCTH MATPHUIIbI KOPOHKHU.

Yron mogpéMa o BUHTOBBIX MTOBEPXHOCTEH OmnpeaenseTcs o Gopmye:
nh
b

a = arctg (5)

TD¢p '
rzie N — YiCcIo 3aX00B BUHTOBOW TIOBEPXHOCTH : N = 3;

hy, — Ti1yOWHa 30HBI Pa3pyLICHHS aIMa3HBIMHA 3€PHAMHU;

D¢ — cpennuii auameTp Topiia MaTpHIIbL.

OTnuuuTenbHON 0COOEHHOCTBIO KOPOHKH SABIISCTCS rpebenKoBast dopma
aJIMa3zocoAepKalMX H Oe3aJMa3HBIX CIIOEB, pa3MEMICHHBIX Ha BHHTOBBIX IOBEPXHOCTSAX. B
HACTOSsIIee BpeMs ITPOBOJISATCS ONBITHO-KOHCTPYKTOPCKHE pabOTHI IO U3TOTOBICHHIO U UCTIBITAHUIO
YHOMSIHYTOM KOPOHKHU.

Crnenyer OTMETHTb, YTO pa3pabOTaHHbIE ajMa3Hble KOPOHKM INPH MX BHEIPEHUU CMOTYT
pemuth mpobiemy OypeHuss mopox VI-X kareropum mo OypumoctH. B campIix TBepabix
abpasuBHbIX nopojaax XI|—XI| kateropuii npou3BOAUTENBHOCTD U MTPOXOAKA HA UHCTPYMEHT BCE Ke
HEeJ0CTAaTOYHa.

Jis  KapAMHANIBHOTO YBEIMYEHMS TMPOXOJKM HA HWHCTPYMEHT cleayeT pa3padoTaTh
KOMOWHUPOBAaHHYIO KOPOHKY, IMOKa3aHHYIO Ha pHUC. |, HO ¢ amMa3HBIM BOOpY)KeHHEeM. Marpwuia
KOPOHKM  JIOJDKHA  MMETh  HECKOJNBKO  TpeOCMIKOBBIX  HWMIPETHUPOBAHHBIX  CIIOEB,
paBHOHATPYXEHHBIN MPOGUITb, KOTOPBIN paccunuTbiBaeTcs 1mo ¢hopmysie (4), u mokasaH Ha puc 2 6.

BriBoanl

1. 3HaunTEeNFHOE TOBBIMIEHHE CTOWMKOCTH TBEPAOCIUIABHBIX OYpOBBIX HMHCTPYMEHTOB
KOJIBIIEBOTO THUIIA MOYKHO PEain30BaTh IMYTEM CO3/JaHHMS KOMOMHHPOBAHHOW KOPOHKU C 3aMEHOM
MOPOIOPA3PYIIAIOIINX FJIEMEHTOB HEMOCPEACTBEHHO Ha 3200€ CKBaKUHBI.

2. [loBbllIeHHE CTOMKOCTH alMa3HBIX OypOBBIX MHCTPYMEHTOB KOJIBLIEBOTO THIMA ClIETyeT
peanu3oBaTh B JIBa 3Tara:

- Ha MEpBOM JTame CO3/1aTh U MCIBITATh MHOTOCJOWHBIE OYpOBbIE KOPOHKH, Y KOTOPBIX
aJIMa30Cco/iepkKallie UMIIPErHUPOBAHHBIC CIIOW UMEIOT rpedeHYaTyro (OpMy M PacIoONIOKEHBI Ha
TPEX3aX0JHOM BUHTOBOM MOBEPXHOCTH; IIAT MoCcieaHel onpenensetcs hopmyoii (5);

- Ha BTOPOM OTare Co03/1aTh KOMOWHUPOBAHHYIO KOPOHKY IO THUIy KOMOWHHUPOBAHHOMN
TBEPJOCIUIABHOM, HO C 3aMEHOM TBEPJOCIUIABHBIX MOPOJI0PA3PYIIAIOIINX HIEMEHTOB Ha ajIMa3HbIE
MHOTOCJIONHBIE C TpeOeHYaTol (hOpMOIi CIIOEB.

3. [IpoBenu  OMBITHO-KOHCTPYKTOPCKHE pabOThl 1O CO3[aHHUI0 OYpOBBIX KOPOHOK,
ocHameHHBIX pe3namu PDC, ycTaHOBUIIM ONITUMAIBHYIO (GOpMY TIOCICIHUX U WX UPPAIMOHATILHOE
pa3MeIlIeHUe Ha TOPIE KOPOHKH.

B pobomi eusnaueni obracmi payionanibHoeo 3acmocy8anHs MEepOOCnIaAGHUX | AIMAHUX OYPOBUX
KOPOHOK 07151 6i000pYy KepHa npu po36i0Y8aibHOMY OYPIHHI WLIAXOM NOPIGHANLHOZO PO3PAXYHKY 6APMOCHLE
1m ceeponosunu, npobypenoi 6 00HAKOBUX CIPHUHUO-2€0N0TYHUX YMOBAX 32A0AHUMU THCIPYMEHMAMU.
Bcemanosneno, wo Hatlbinow nepcnekmusHUM HANPAMKOM NO RIOBUWEHHIO CMIUKOCMI MEepOOCnIA8HUX

37



Buwinyck 21. [IOPOJJOPA3PYIIAIOUJUI U METAJIOOBPABATHIBAIOLJUY HHCTPYMEHT — TEXHHKA
U TEXHOJIOT'MA ET'O U3I'OTOBJIEHHUA U TIPUMEHEHUA

IHCMPYMEHMI@ € CMBOPEHH KOMOIHOBAHOI KOPOHKU, V AKIU 3HOWIeHHSI 6 hpoyeci OYpiHHs 030pOcHHSA
3aMIHIOEMbCA HA HOBe 6e3 NiOtoMy 6YP08020 CHAPAOA HA NOBEPXHIO.

ITiosuwennss  cmiiikocmi  AIMA3HUX — THCMPYMEHMIE  3a0e3Neyyembcss  MaKodc — CMEOPEHHIM
bacamowiaposux — Oypoeux KOPOHMOK, Mampuys SAKUX N0  6UCOMI MA€E KilbKa  IMAPESHOBAHY
anmasocodepaicawux wapie «I pebinkosay npoghinio, posdineHux mixc coboio 6e3aIMaASHUMU Wapamu
MEHUWOT0 MBePOOCH.

Kniouoei cnosa: rombinosana 0yposa KOpOHKA, aiMA3HI HAcuyeHi wiapu, meepdi CHiaeu,
C8epPONOBUHA.

B. Ratov, B. Fedorov, D. Korgashekov, I. Taybergenova
INCREASING THE STABILITY OF DRILLING TOOLS OF A RING TYPE AT THE
PASSING OF EXPLORATION WELLS

In this paper, the areas of rational use of hard-alloy and diamond drill bits for core selection in
exploratory drilling are determined by comparative calculation of the cost of 1 m of a well drilled in the
same mining and geological conditions by the mentioned tools. It is established that the most promising
direction to increase the durability of carbide tools is the creation of a combined crown, in which the worn-
out armament in the process of drilling is replaced with a new one without lifting the drilling tool to the
surface.

In addition to the mentioned direction, the increase in the durability of diamond tools is also
provided by the creation of multilayer drill bits whose matrix has a height of several impregnated diamond-
containing layers of the «crested» profile, separated by non-smooth layers of lesser hardness.

Key words: combined drill bit, diamond impregnated layers, hard alloys, durability, borehole.
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