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BYPUJ/IbHASA I'OJIOBKA HEITHOI'O THUIIA

IIpusedenvl kpamkue ceedeHuss 0 KOHCMPYKYUAX PA3TUYHBIX MUNOE OYPUTbHBIX 201060K.
Onucanbl HeKOMOpble B03MONICHbIE MEXHUYECKUE PeuleHUs HOBbLX MOOeeli NOPOOopaA3PYUUAIOUe20
uncmpymenma. /emanono paccmompensvt 0COOEHHOCMU YEeNnHbIX OYPUlbHbIX 201060K. llokasana
NepCneKmuHOCMb UX NPUMEHEHUSL.

Knwueevie cnosa: wapoweunas OypuibHas 20106Kd, CUCMEMA ONOPbl, MeXAHUIM
paspyuienus, 3yo6uamas yenv, 20pHas nopood, NOOUWUNHUK.

BBenenue

CoBpeMeHHBIN 3Tall pa3BUTHSI T€OJOTOPAa3BEIOYHON OTPaCIM 3HAMEHYETCSl 3HAUUTEIbHBIM
yYBENIMYCHUEM TIYOMHBI KaK pa3BEJOYHBIX, TaK M OSKCIUTyaTAIIMOHHBIX CKBOXKHUH. B 2TOH CBs3H
0COOyI0  aKTyaJlbHOCTh  TIpuoOpeTaeTr Bompoc  oOecredeHHus  KadecTBa  OMpPOOOBaHUS
MECTOPOKJIEHUMN, UHBIMU CJIOBAMH, MOJIy4€HUE KOHAUIIMOHHOTO KepHa [1].

OCHOBHBIM KPUTEPUEM MPEACTABUTEIBHOCTU KEpPHA SBISETCS €r0 BBICOKUM JIMHEHHBINU,
MaccoBbIi M OOBEMHBI BbIXOA. B TO ke Bpems cienyeT MOJYEPKHYTh, YTO OJTUMH
XapaKTePUCTUKAMH HE HCYEPIBIBAIOTCS TpeOOBaHMA K KepHOBHIM mpobOam. He meHee BakHBIM
SIBJIIETCS KAQ4eCTBO OMPOOOBaHUS, MOJ KOTOPHIM MMOHUMAETCSI CTETIEHb COXPAaHHOCTH B KEpPHE €ro
MEPBOHAYAIBHOW CTPYKTYpbI, TEKCTYpPbl, TPEIIMHOBATOCTH U JPYIrUX T€O0JOTO-MEXAHUUYECKUX
CBOMCTB. bonbimas rayOMHA CKBRXWUH U CIIOXKHBIE TEOJIOTMYECKHE YCIOBUS MHOTOKPATHO
YCIOXKHAIOT 3a7ady oTOopa kepHa. HeoOXoIuMOCTh MOTOJHUTENBHBIX PAa0OT MO JOpa3BeaKe
MECTOpPOXKJEHU B OOJNBUIMHCTBE CiIydyaeB oOOyCIOBIEHa WMMEHHO HHU3KHM BBIXOJOM H
HEYOBJIETBOPUTEIHLHBIM KaueCTBOM KEPHOBOTO MaTepuana, YTO BJIEYET 3a co0O0il yBenmueHue
KaluTalbHBIX BIOKEHUN HA COOPY>KEHUE CKBAXKUH M CHUXKEHHUE 3(h(HEeKTUBHOCTU OYpOBBIX paboT.

OdeBHIHO, YTO TONy4YEHHE MPEICTABUTEIHHOIO KepHa (OCHOBHOTO (PaKTHUECKOTO
MaTepuana, CIyXallero OObBeKTOM HW3YYeHHUsI CTPOCHHUs, YCJIOBHM 3aieraHus, (QHU3UKO-
MEXaHUYECKUX CBOWCTB U BEIIECTBEHHOTO COCTaBa IUIACTOB MOJIE3HBIX HCKOIMAEMBIX) SIBISIETCS
OJIHO U3 BaXKHBIX U JIOCTATOYHO CJIOKHBIX 3a/1a4 T€0JIOTOPAa3BEAOYHOTO OypeHHs.

lenp Hacrosimeld paboTel — 00OCHOBaTh MPUHIMIHAIBLHO HOBBIM  MOAXON K
MPOEKTHUPOBAHUIO OYPUIBHBIX TOJIOBOK, KOTOPBIA MO3BOJUT 3HAYUTEIHHO TMOBBICUT TEXHHKO-
HKOHOMMYECKHE TTOKA3aTEeNN KOJIOHKOBOTO OypeHHs.

OcHoBHOI1 MaTepHaJl

Kak u3BecTHO M3 MpakTHKU TIyOOKOTO OypeHUsl, OCHOBHBIMH CPEJICTBAMU MOIYy4EHUs MPoo
SBIIAIOTCS] OypUIIbHBIE TOJOBKH M KEPHONPUEMHBIE YCTPOICTBA (Takas TEPMUHOJIOTHUSI XapaKTepHa
U1 He(hTera3zoBOi MPOMBIIITIEHHOCTH).

[TpumenstoT OypuinbHbIe TOJOBKU TPEX TUIIOB: JIOMACTHBIC, MIAPOIIEYHbIE U alMa3HbIe [2].
Boibop Tuma roJIOBKM IUKTYETCSI TOPHO-T€OJIOTMYECKMMHU YCIOBUSAMH OYypeHHs W TIyOHMHOM
ckBaxuH. [llapomieynbie TOMOBKM MOXKHO MPUMEHSTH A7l OypeHuss B MOPOJax C pasIuYHBIMU
(U3UKO-MEXaHUYECKUMU CBOMCTBAMHU, YTO M OMPEACTHIIO MX IIMPOKOE MPUMEHEHUE B MPAKTUKE
COOPY)KEHHS CKBaXXUH Ha HE(MTAHBIX U Ta30BbIX MecTOpokaeHusix. Cremyer Takke OTMETUTh
HEOCTIOPUMBbIE TMPEUMYIIECTBA IIAPOLICYHBIX TOJOBOK IO CKOPOCTH YIayOJeHHs B MOpoJax
cpenHeil TBepAocTH. B mocnenmHuX KOHCTPYKTHUBHBIE OCOOEHHOCTH TMOPOJ0Pa3pyILIAIONIEro
MHCTPYMEHTa M OIpeleisieMble HMU TEXHHKO-JKOHOMHUYECKHE [OKa3aTeldu YriayOJaeHHs
MPOSIBIISIIOTCSA HanboJee sipKo.
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T'onoBkH kpome pa3OypHBaHMsI CKBXHWHBI M KaJMOPOBKH €€ CTEHOK JIOJDKHBI (POpMUPOBATH B
LEHTpe 320051 CTOJOMK KEepHa, KOTOPBI, MUHYSI HHCTPYMEHT, TIOCTYIAET B KEPHOIIPUEMHOE YCTPOIHCTBO.
Io npuHLMITy paboThl U KOHCTPYKTUBHBIM OCOOCHHOCTSIM pa3iM4aoT KEPHOIIPUEMHBIE YCTPONCTBA CO
ChEMHBIM (M3BJICKaEMbIM 10 OYPUIIBHBIM TPYOaM) U HECHEMHBIM KEPHOIPHEMHHUKOM.

HecomMHEHHO, OTHOCUTEIBHO COKpPALLEHUS 3aTPaT BPEMEHH Ha CITYCKOIIObEMHBIE ONIEPALIUN
HauOoJiee TpUEMIIEMbl KOJIOHKOBBIE CHapsAIsl CO CBEMHBIMH KEepHOIpUEeMHHKamH. Mx
OTJMYUTENFHOH OCOOEHHOCTBIO SABISETCS TAaKKe BBICOKHI MPOIIEHT BBIHOCA KEPHA M XOPOIIUE
MoKa3aTesn 00ecreueHusl COXPaHHOCTH CTPYKTYpPbI OpoAbl. Cpeu KOHCTPYKIMNA KEPHOMPUEMHBIX
YCTPOMCTB yKa3aHHOTO THIa BbljenseTcs cHapsan «Henpa», pazpadorannsiii Bo BHUUBT. Drtot
CHapsii COCTOMT M3 JIByX M Ooiyiee CeKIMH JUIMHOW 5 M Kaxzaas. B ero cocraB BXOAAT KOpITyC,
BEPXHUM M HWKHHUH TEPEXOJHUKH U TPYHTOHOCKA, COOpaHHAs, KaK U KOPIYC, U3 HECKOJIBKUX
CEKIIM, COeIMHEHHBIX My(]TOii-IeHTpaTtopom [3].

BonbImIMHCTBO CHApA0B CO CbEMHBIMHM KEPHOIIPUEMHUKAMHU KOHCTPYKTHBHO NPEACTABIISAIOT
coOoii Buion3MeHeHus cHapsiia «Hexapay.

Chapsan «Henpay», kak u ero Moau¢pukanuu, 6garoaps T€OPETHUECKH HEOTPaHUYEHHOMY
KOJIMYECTBY CEKLIUN TO3BOJISET OTOMPATh AJTMHHBIN KEPH B 3aBUCUMOCTH OT CTOMKOCTH OYpHIIbHBIX
ronoBok. IlocienHee sBnsieTcss BaKHBIM (DAKTOPOM IIOMCKA IyTel yBEIMUYEHHsI CpoKa pabOThI
OypHIIbHO IrOJIOBKH Ha 3a00€ CKBa)KUHBI.

IlenHo#t  moaxox K  KOHCTPYMPOBAHMIO  JIOJIOT,  NPUEMIIEMBIA  Takxke Ul
YCOBEPILICHCTBOBAHUS OypHIIBHBIX T'OJIOBOK, KaK OTHOCUTEIHHO IMOBBIIICHUS UX CTOHKOCTU TaK U
HEKOTOPBIX TEXHUKO-IKOHOMHUYECKHX ITOKa3aTesIel UCTI0Ib30BaHus, 000CHOBaH B [4—7].

B nenax pemieHus nocTaBIeHHOMN 3a1auu
CTELUATHCTHI HanumonansHOTO TOPHOTO
YHUBEpPCUTETa  pa3paboTand  KOHCTPYKLHUIO
OypunpHOl  TOMOBKM  [8], B  KOTOpOW
KOHCTPYKTUBHOE HCIOJHEHHE pabodero opraHa
oOecrieynBaer HPEPBIBUCTBII KOHTAaKT
[IOPOAOPA3PYIIAOLINX 3JIEMEHTOB € IIOPOJIOH, a
clieIoBaTeNIbHO, 3G QEKTUBHBI MeXaHU3M ee
paspylleHus;  YBEJIMYEHHE CpOKa  CIYXKObI
roJoBKM Ha 3aboe. Bce 5310 cmocoOcTByer
MOBBIIEHUIO 3((EKTUBHOCTH OYypOBBIX pPadoT,
MEXaHUYECKOU U percoBOM cKopocTeil OypeHus,
YBEJIMYEHHUIO IPOXOJIKH Ha TOJIOBKY.

BypuneHas rOJIOBKa (pucyHOK),
BKJIIOYAIOIIAsl — LIWIMHAPUYECKUH  Kopmyc ¢
pa3MELIEeHHBIMU 0 €ro OOKOBOM MOBEPXHOCTU
JanamH, Ha KOTOPBIX 3aKperIeHbI
MOPOJOPA3PYIIAIONIME OpPraHbl, OTIMYACTCA TEM,
YTO TMOCJIEAHUE BBINOJHEHb! B BUJE Lienell u nap
Hapy>KHbIX U BHYTPEHHUX JIUCKOB, 3aKPEIJICHHBIX B
Janax ¢ BO3MOXKHOCTBIO BpallleHHs, 1, KpOME TOro,
COOTBETCTBEHHO  COEJMHEHHbIX C  IOMOIIBIO
3yOuaThIX IleTel, OCHOBHBIX pabOYMX OpraHoB
TOJIOBKH, B €/JUHYIO KHHEMATHYECKYIO CXEMY.

OObmass cxemMa OypHJIBHOW TOJOBKH
nokazaHa Ha pucyHke. B  kopmyce [
[OpOJIOpa3pylaloliie JUCKM BHEIIHUE 2 WU
BHYTPEHHHE 3, a TaKXKe BCIIOMOTaTeIbHbIE

Obwas cxema 6ypunbHOU 20108KU JINCKY 4 HETOJBIM)KHO 3aKPEIUICHBI Ha mamdax 5

Jan 6 TOJOBKM C IIOMOIIBIO JBYXPSIHBIX
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MNOJNIIMITHAKOB ~ KaueHust 7/ C  BO3MOXHOCTBIO  BpameHus. Llenum 8, ocHamieHHbIe
MOPOAOPA3PYIIAIIUMU 3yOIaMu 9, KHHEMAaTUYECKU CBSI3aHBI C AUCKaMH 2 U 3, Ha TIOBEPXHOCTH
KOTOPBIX TaKXke HMMEIOTCS Mopojopaspyliaroniue 3yOnsl. BepxHue BcromorareiabHblE TUCKH 4
HEOOXOAMMBI JUIS CO3JAaHUS €AMHON KMHEMAaTHUECKOM CHCTEMbI B Hape «IOpOoA0pa3pyIIAONINi —
BCIIOMOTATEJIbHBIN» TUCKH.

BypunbHas ronoBka pabGotaer ciemyromuMm obOpasom. IIpu mocraHoBke ee Ha 3a00i U
BpAIllCHUH BOKPYI OCH CKB)XMHBI LIEMU &, OCHAIIEHHBIC MOPOJOpa3pylIalomuMu 3youamu 9, a
TaKXke BHEIIHHE 2 U BHyTpeHHHE 3 AUCKU 00pabaThIBalOT 30HBI KOJIBLIEBOTO 320051 COOTBETCTBEHHO
LEHTPaJIbHYI0 U OOKOBbIE. B IIEHTpalibHOM 0CEBO YacTH CKBa)KUHBI (POPMUPYETCS CTOJIOUK KEpHa,
KOTOPBII IMOCTYyMaeT B KEPHONPHUEMHYIO 4acTh [/ OypuiabHOW royioBKu. Bpamienue neneir 8§ u
JMCKOB 2, 3 OOYCIIOBIEHHO BIMSHHUEM CHJI PEaKLUUu 3a0051 U CTEHOK CKBAXXMHBI. YBEIMUCHHE
KOHTAKTHOHM IUIOIIAM paspylIalolIUuX OpraHoB 2, 3 M MX JTUCKPETHBIH KOHTAKT C MOPOJIOH
CIOCOOCTBYIOT YyCTaHOBJICHUIO Oojiee 3()(HEeKTUBHBIX YCIOBHHA (OPMHPOBAHUS MOHOJIUTHOTO MU
NPEJCTaBUTEIILHOTO KEPHA, YTO CBS3aHO C paclpelielieHueM MEXy pa3pyIaloUMMH OpraHaMu
¢yHkuuii 00pabOTKM CTEHOK M 3a00s1 CKBaOXHMHBI M KanuOpoBaHMs CTOJOMKAa KepHa. 3aboi
CKBRXMHBI M TOPOAOpa3pyLIalode 3JIEMEHTHl OYMIIAIOTCA U OXJKIAIOTCA B pPe3ylbTaTe
HENOCPECTBEHHOM MOJauu MPOMBIBOYHOM KHJIKOCTH O OypWwIbHBIM TpyOam B 30HY 3abos.
Bo3MOXXHO TakKe YCTaHOBJIIGHHME CHELMANbHBIX IPOMBIBOYHBIX HACaJ0K, 4YTO Oyzaer
CIOCOOCTBOBATH MOBBIIICHUIO 3(h(EKTUBHOCTH OYUCTKH 320051 CKBAKUHBI U [TOPOIOPA3PYIIAIOIINX
3JIEMEHTOB 2, 3, 8, a TakKe HM30JMpOBaTh KEPH OT HEraTUBHOI'O BIMSHUS MOTOKA XUAKOCTH.
KoHCTpyKIus TOJI0OBKY IpEeNycMaTpUBAEeT €€ MHOTOPa30BO€ UCIOJb30BAaHUE 3@ CUET ONEpPaTUBHOU
3aMEHbl OCHOBHBIX IOPOAOPA3PYILAIOLINX JIEMEHTOB — LEnell 8§ KaKk pPEeMOHTHO-MEXaHUYECKHX
MacCTEPCKHX, TaK U B YCIOBUSX MOJIEBBIX.

BriBoabI

1. Texuuueckuii  pe3ynbraT  pa3pabOTAaHHOM  KOHCTPYKUMH  OYpHJIBHOW  TOJIOBKH
3akitovaeTcst B caenymoomemM. Ilpu Oypenun mopoga paspyliaeTcst Kak IIENbl, Tak M JAUCKaMH,
OCHAIIICHHBIMU ~ CIIELUAIBHBIMU  [TOPOJIOpa3pylIalonuMKu  3yOuamu. Bcenenctsue  yBenuueHuUs
wiomaau paboyeld MOBEPXHOCTH TOJOBKM 3a CYET HAJIWYMA LN ¢ 3yOlaMu 3HAYUTEIbHO
YBEITMYMBACTCS IPOXOJIKa Ha IOPOJOpa3pylIatouii HHCTPYMEHT.

2. TloBBIIEHHE COXPAHHOCTH CTPYKTYPHO-TEKCTYPHBIX OCOOEHHOCTEH 00pa3loB MHOpoJ U
COZICP)KaHUsI TIOJIE3HOTO KOMIIOHEHTA B HUX MOXKHO CUMTAaTh I'€0JIOTHYECKHM PE3YIIbTaTOM pa3paboTKH.

3. Jlocturnyro  Oosiee  MAapUTETHOE  COOTHOIIEHHE  TEXHHMYECKHMX  BO3MOXKHOCTEH
KEPHOIIPUEMHOI'0 YCTPOMCTBA U MOPOAOPA3PYIIAIOILIEr0 HHCTPYMEHTA.

4. IlpennosxeHHass KOHCTPYKTHBHAsI CXeéMa HCIIOJHEHUsS! TOJIOBKU IO3BOJSET ONEpPaTHBHO
3aMEHSTh €€ OCHOBHbIE pabouune opraHbl — IIEMU 1aXe B YCIOBUAX OypOBOIi.

5. Pe3ynbTarsl peaBapUTEbHBIX PACUETOB MOKA3bIBAIOT YIYUIIEHHE TEXHUKO-IKOHOMHUUECKUX
nokasaresieil OypeHus ¢ UCTOJIb30BaHUEM MPOeKTHpyeMoro HHcTpyMeHTa Ha 100110 %.

Haseoeno xopomki eioomocmi npo KOHCMPYKYil0 pPI3HUX Munié OYPUTbHUX 201080K.
Onucano OesKi ModcIugi mexHiuHi piulenHs HOBUX Mooenell NOpoOOPYUHIEHO20 [HCMPYMEHM).
Lemanvho posenanymo ocobausocmi 1aHy0208ux OypuibHux 201060K. Iloxazano nepcnekmugHicms
ix 3acmocyeanHs.

Knrwouosi cnosa: wapowkoea 6ypunvha 207106Ka, cucmema onopu, Mexamism pyuHyeaHHs,
3youacmuil 1anyroe, 2ipCbka nopood, NIOUWUNHUK.

Short information over is brought on the construction of different types of cutter bit. Some
possible technical decisions of new models of cutter rock instrument are described. The features of
chain cutter bit are considered in detail. Perspective of their application is shown.

Key words: rolling cutter bit, support system, mechanism of destruction, trim chain, rock,
bearing.
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V]IK 622.243
A. A. UrHaroB

T'ocyoapcmeennoe gvicuiee yuebnoe 3aeedenue « HayuonanvHulii 20pHblll yHUGEpCUmemy,
2. [[nenponempoeck, Ykpauna

O ABUKEHUU KEPHA B IIOTOKE KUJKOCTHU IIPU ET'O TNIPOTPAHCIIOPTE

Kpamxo npoananuzuposanvl meopus u npakmuxa Oypenus ¢ 2uopompaHcnopmom KepHd.
Ilokazanvl Hanpasnenus coeepulencmeo8anus MexHoI02UUu OypeHus U NnoCmagieHvl 3a0aubl,
peuienue Komopuix no3eoaum donee d¢hghekmusHoe npumenenue yKasauHHou mexuonocuu. HMzyuenul
3asucumocmu 071 Onpeoenenus OMHOCUMENbHOU CKOPOCMU KePHA.

Knrouegwie cnoea: 0e6oiinas KonoHHa OYpUibHuIX mMpyo, 2UOpaAIUYecKoe CONnpomueieHue,
OMHOCUMENbHASL CKOPOCMb, NEpenao 0asieHus, OUHAMUKA KePHA.

BBenenune

XapakTepHOi 0COOEHHOCTBIO TEXHHUYECKOTO Tporpecca B OypeHHH Te0JIOTOPa3BeIOYHBIX
CKBOKUH SBIISIETCS IIMPOKOE BHEIPEHHE TEXHOJOTHH, MO3BOJISIONICH COKpPaTHTh UIMTEIHHOCTH
BCIIOMOTATENbHBIX OMEpaluii — MPeXIe BCEro MeTOoJ OypeHHs] C HEempepbIBHBIM BBIHOCOM Ha
MOBEPXHOCTh BBHIOYpeHHO# nopoisl [1; 2].

B ocHoBe TexHosorMH OYpeHHUs C THAPO- U MHEBMOTPAHCIOPTOM KEpHA U mIjama JEKHUT
METO/1 HETIPEPHIBHOTO YAaNeHUs ¢ 320051 BEBIOYPEHHOTO MOPOJAHOTO MaTepuaia U TPAaHCIIOPTUPOBKHU
€ro Ha IMOBEPXHOCTh IMOTOKOM OYHMCTHOTO areHTa, 4To O00ecledYrBaeTCsl MPU HUCIOIb30BAHUU
JBOMHOW KOHILIEHTPUYECKON KOJOHHBI OYpUIBHBIX TpPYyO, ClEeUUaIbHBIX 3a00MHBIX CHApSIOB H
KOHCTPYKIUH OPOI0pa3pylIaloNIero nHeTpyMeHTa. [IpoMbIBOYHAS KUAKOCTD UITU CHKATBIA BO3IIYyX
HArHEeTalTCs B 3a30p MEX]y HAPY>KHOW U BHYTPEHHEH TpyOaMu, 3aXBaThIBAIOT ¢ 32005 IJIaM WU
KEPH M BBIHOCST WX HA MOBEPXHOCTH M0 LIEHTPAIbHOMY KaHaly.

K uucny OCHOBHBIX JIOCTOMHCTB YKa3aHHOTO METOJIa OTHOCST: YMEHBIIEHHE pacxoja
MIPOMBIBOYHOM KUAKOCTH, KOJIUYECTBA CITYCKOIOJBbEMHBIX OINepaluii, UCKPUBICHUS CKBAXKHHBL;
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