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l'ocynapcTBeHHOE BhicLee y4ebHOe 3aBefieHne «HaumoHanbHbIV FOpHbI YHUBEPCUTET», [IHENPONETPOBCK

IOBUJIEN UHHOBALIMOHHbIX BYPOBbIX TEXHOJIOTUHA
00630p nuTeparypbl

PaccMOTpeHb! MPoLIeCcChl Co3AaHus aIMa3Horo rnopoaopaspyLLIaLLEero MHCTPYMEHTAa: KpYnHoaiImMa3Ho 6ypoBori Ko-
POHKU; MEJIKOaIMa3HOw GYPOBOL KOPOHKU, KOPOHKM, OCHALLIEHHOV CUHTETUYECKUMM aJIMA3aMu; apMUPOBAHHOM KOMMO3ULI-
OHHBIMIM Matepuanamy ¢ NCroJsib30BaHNeM asiMasos. [TpyBeaeHb! aTarbl UHHOBALMOHHOMO pa3BuTs OYPOBbLIX TEXHOJIOMMIA.

KnwoyeBble caoBa: aimasHas 6yposaﬂ KOPOHKa, NCKYCCTBEHHOE UCKPUBJIEHNE CTBOJ1a CKBa>XWHbI, BWHTOBOV 3a60/i-

HbIV ABUratesib.

B 2012 roxy ormeuasicst psiz o6usiees Oy poBbIX
texnosoruit: 150 Jet anmasnomy Oypenuto (as-
MaszHoil OypoBoii kopotke); 100 jieT uckyccTBeH-
HOMY MCKPHBJIEHUIO CKBaKUH; 50 JIeT BHHTOBOMY
3ab0ITHOMY J[BUTATEIO.

PacemoTpuM 10 OTZIETBHOCTH 9TAIbl THHOBA-
[UOHHOTO Pa3BUTHSI OYPOBBIX TEXHOJIOTHUIA.

150 JIET A/IMA3HOW BYPOBOW KOPOHKE

Bypenue ropHbIX 11opoji — CJI0KHBIN U TPYO0-
eMKUil T1poriece, 3(hGEKTUBHOCTH KOTOPOTO BO
MHOTOM 3aBUCHT OT 9KCILJTyaTallMOHHbBIX BO3MOXK-
HOCTEH MCMOJIb3yeMOTo OYPOBOTO MHCTPYMEHTA.
MoXHO BBIZIEIUTD uemvipe smana Pa3BUTHS ajl-
Ma3HOTO OYPOBOTO MHCTPYMEHTA.

I sman — poskneHne KPynmHoaIMa3HoOi Oypo-
BOIl KOPOHKH. BriepBble nes ncnoyib3oBaTh ajl-
Masbl J17ist OypeHust TOPHBIX TIOPO/] TIPHUIILIA B TO-
JIOBY TITBEHIIAPCKOMY YacOBIINKY leopzy Jlewo. Bot
KaK OIMCBbIBAET 3Ty UCTOPUIO POCCUNCKUH yue-
HbIli-MuHepasor beckoposanos B.B. [1]:

«Cayunsiocs ato B 1862 roy. Jlemo 6b11 pyKo-
BofTesieM paboT TI0 POXOJIKE KeJIE3HOMOPOIK-
HOTO TYHHeJIS B MBelapcknx Ambiax. OH cToJI-
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KHYJICS ¢ TPOOIeMOit OypeHUst TBEP/BIX TPAHWT-
HBIX 1IOPOJI. BypoBble KOPOHKU U3 CBEPXITPOYHON
3aKaJIeHHOM CTasiu 1ocje Herpo0JKUTENbHON
paboThI MPUXOAUIN B HETOAHOCTh. Cpoku paboT
cpoiBasiich. Oszapenue nputio x Jlemo, koraa
OH y:Ke BIIaJI B OTYAsTHUE U MPAvyHO cOo3epliaj U3
OKHa JIOMUKA CTPOUTEJIEH TPY/Ibl 0TPabOTaHHbBIX
CTAJbHBIX KOPOHOK. OH B cep/iiax MnepeyepKkHyI
OKOHHOE CTEKJIO OPUJLIMAHTOBBIM TIEPCTHEM, Ha-
JIeThIM Ha Oe3bIMSHHBIN majern. Ha creke oOpa-
30BAJINCH J[BE POBHbBIE KPECTOOOPA3HBIE INHUU W
... Jlemmo ocennio! Anmas, TOJIBKO aiMa3 — CaMbIit
TBEP/IbIN U3 U3BECTHBIX MATEPHATIOB — CIIOCOOEH
COKPYIUIUTDH TPAHUT U OJI0JIETh KaMEHHYIO TOpy.
[TprobpeTeHHbBIE TI0 €r0 MPOChOe ATMa3bI MOMLIN
Ha M3TOTOBJIEHUE IEPBbIX IOJYTOpa JECSITKOB
aJIMa3HbIX KOpoHOK. Ero cbin Pynosbd BMecTe ¢
MexaHukoM Ilure ycoBepineHCcTBOBAT OYpPOBOI
CTAHOK U TPHUIYMAJ CIIOCOO KPEILTIEH S aTMa30B
B KoporKke. Co3aHHbIe MU aJIMa3HbIe WHCTPY-
MEHTBI CTOWJIA 3HAYUTETBHO JOPOXKE CTATbHBIX
aHAJIOTOB, HO TIPEBOCXO/HO TIOKa3aiu ceOsi B pa-
60te. CKOPOCTD MPOXOAKK TYHHEJISI CYIIECTBEH-
HO BO3pocJja. BoopyieByieHHBIN JTOCTUTHYTHIM
ycrnexoM, Jlemo npearnpuHsiI NONbITKY aIMa3Ho-
ro GypeHust Ty POB /IS B3PBIBHBIX PaboT, HO Ha
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3TOT pa3 B MaccuBe MpaMOpPHOii nopobt. VI cHoBa
aJIMa3Hble KOPOHKHU MTPOSIBIIIN ce0st ¢ caMoii Jryd-
1eil CTOPOHBI. ITO OBLIIO HAYAJIOM DITOXH aJIMa3-
HOTO OypeHusi».

[TepBoHauasmbHO BCTaBKa aIMa30B 3aKJiOva-
JIaCh B 3aKPETJIEHNH UX B THE3/[aX METAJIIIOM KO-
POHKHU. DTOT €110COO BCTABKU HA3BIBACTCS YCKAH -
KO WA Memooom X0JL00HOU 6CMAGKL.

Cy1iecTByeT HECKOIBKO CTIOCOO0B BCTABKH aJl-
Ma30B B OypPOBbIE KOPOHKH.

Hawnnyummim 1 HarboJsiee pacrpocTpaHeHHbIM
SIBJISIETCST T. HA3. PYCCKULL CNOCOO YEKaHKU ajiMa-
30B, obecrieunBaONMil HajexHoe (TIPOYHOE) 3a-
KpETIeH e aJIMa30B B TeJie KOPOHKHU U B OOJIbINEH
CTETIeHN TTPeIOXPAHSIIONINIA aIMa3bl OT TTOBPEXK-
JIEHUST UX BO BpeMsi pabOThI U TIpu aBapusix. Pyc-
CKHUI cr1oco0 YeKaHKK XapaKTEePU3YETCs TEM, YTO
BCTaBKa KaMHEH aJIMa30B 1 caMa YeKaHKa MPOBO-
JSATCST KakK ¢ OOKOBO# TOBEPXHOCTH KOPOHKH, TAK
u ¢ ee Topiia. KpymHbie KaMHU pa3MeniaioTcs 110
Hapy>KHOU CTOPOHE TOPIIOBOU MOBEPXHOCTHU KO-
poHKH, GoJiee MeJIKHe — TI0 BHYTPEeHHEl ee cTo-
poHe. AsMa3bl, pacroJiOKeHHbIE MO TOPITy KO-
POHKH, JIOJIKHBI TTOJTHOCTBIO TTEPEKPBIBATH €TO.

IT sman — menkoanmasHbie OypOBbIe KOPOH-
ku. Ha nepBoM aTtarie jijis1 M3TOTOBJIEHUS KOPO-
HOK TIPUMEHSIINCH KPYITHbIE asiMasbl. /s apmu-
pPOBaHUS aJTMa3HBIX KOPOHOK BIIJIOTH /10 TPU/I-
1aThiX 1o710B XX CT. UCHOJIb30BAJIN UCKJIIOUU-
TeJIbHO YepHbIe TEXHUYECKHUe aJiMa3bl COpTa Kap-
GOHAIO ¢ TOHKOKPHUCTAJINIECKOM CTPYKTYPOI 1
MaJioil XpynKocTbio. Macca oT/ebHOTO aMasa
kosiebsercs ot 0,5 10 2 KapatoB. ITO caMble J10-
porue TexHudeckue anmasbl. [Ipu Oypenun B
KPEIKUX U 0COOEHHO TPEHIMHOBATHIX OPOAAX
Pacxojl aJMa3oB YBEJUYUBAJICS ¥ CTOUMOCTD OY-
pPEeHUsT pe3Ko Bo3pacTaia.

Jlyist ocHateHrst KOPOHOK OBLITH TIPE/ITIOKEHBI
MeJIKHe aaMa3bl — TaK TOSBUJINCH MEJTKOAIMa3-
Hble OypOBbIe KOPOHKHU. B 3aBUCHMOCTH OT Besu-
YUHBI aJIMa3bl Ha TOPIlEe KOPOHKHU PACIIOJIarajanuch
@) B OJIMH CJION — OJIHOCJIOIHbBIE KOPOHKH, 6) B
HECKOJIbKO CJIOEB — MHOTOCJIOIHBIE KOPOHKHA 1
6e3 Kakoii-mb0 CXeMbl PACIOJIOKEHHS, T. €. C
PaBHOMEPHBIM pasMeleHreM 110 BCeMy 0ObeMy
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MaTPUYHOTO MaTepuaja — UMIIPErHUPOBAHHbBIE
KOPOHKH.

OnHOCI0MHBIE KOPOHKY apMUPYIOTCS ajiMasa-
MU KPYNHOCTbIO OT 2—5 110 40—60 miT./Kapar.
MHorocI0iiHbIE KOPOHKH apMUPYIOTCsT Ooiee MeJI-
KMMU 3epHaMu 00beMHbIX aiMa30B oT 60—90 10
90—120 mrr. /kapat. UMmiperanpoBaHHbIe KOPOH-
KH apMUPYIOTCST 00hEMHBIMU aJIMa3aMu KPYITHO-
crbio ot 120—500 mrt. /Kapat u 6oJee.

IIT 5man — anmasuble OypOBbie KOPOHKH, OC-
HallleHHbI€ CHUHTEeTHYECKUMH ajiMa3aMu. [lepBas
HOIBITKA CHHTE3a ajiMasa Obljla IPEANpPHUHSATA B
1823 1. ocHoBaTesieM XapbKOBCKOTO YHUBEPCHUTE-
ta B. Kapasunoim, KOTOPBIN TIPU CyXOH MeperoHKe
JIPEBECUHBI TIPU CUJIBHOM HATPEBAHUU TTOTYUUIT
TBEP/IblE KPUCTAJLJIBI HEU3BECTHOTO BETIECTBA.

«B 1893 r. ipodeccop K./J. Xpyus06 nipu OGbicT-
POM OXJIaK/IEHUH PACIIaBJIeHHOTO cepebpa, Ha-
CBITIEHHOTO YTJIEPOIOM, TaKKe MOJYIUJ KPHUC-
TaJIJThl, IapanaBIie CTeKJI0 U KOPYH/. Ero ombiT
ObL1 ycremHo nosToped A. Myaccanom, 3ame-
HUBIIUM cepeOpo Ha skese30. [Tosxke ObLIO ycTa-
HOBJIEHO, YTO B 9THX OIBITAX CUHTE3UPOBAJICS HE
ajiMas, a KapOou/ KpeMHMs (MyacCaHUMT), KOTO-
PbIii IMeeT oYeHb OJIM3KIE K aliMa3y CBOWCTBA.

B 1879 roxy mornanackuii xumuk /. Xonne
0OHAPY KU, YTO MPH B3aMMOJAEHCTBUU IIEJI0Y-
HBIX METAJJIOB C OPTAaHUYECKUMU COEMHEHUSIMU
MIPOUCXO/IUT BBIJIEJIEHNE YTJIEPOa B BUJIE YeTITy-
ek TpaduTa, 1 MPEANONOKUI, YTO TP TTpOBee-
HUM TOAOOHBIX PEAKIMil B YCIOBUSX BBICOKOTO
JIABJIEHUS YTJIEPOJL MOKET KPUCTAIIN30BATHCS B
dopme anmaza. Ilocie psiga sKcriepruMeHTOB, B
KOTOPBIX cMech mapaduHa, KOCTSIHOTO Macja 1
JINTUS JUTATETbHOE BPEMS BBIJIEPKMBAACH B 3a-
MMasiHHOM, HarpeTol /10 KpacHOTO KaJleHUs, CTalb-
HOW Tpybe, eMy yAaJoch MOJYYUTh HECKOJBKO
KPHUCTAJIJIOB, KOTOPBIE TTOCJI€ HE3aBUCUMOTO WC-
cJieioBaHMs OBLTH TIPU3HAHBI aiMa3amu. B Hayd-
HOM MHPE €ro OTKPbITHE He ObLIO MPU3HAHO, TaK
KaK CYMTAJIOCh, YTO ajiMa3 He MOKeT 00pa3sOBbI-
BaThCSI MIPU CTOJIb HU3KUX JIABJICHUAX U TEMITepa-
typax. [ToBTOpHOE nccrenoBanme 0Opasinos XaH-
Hes, poBezieHHOe B 1943 1. ¢ mpuMeHeHneM peH-
TreHOBCKOTO aHaJIN3a, MOATBEPANIO, YTO TOJY-
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YeHHbIEe KPUCTAJLIIBI SIBJISIOTCS aJIMa3aMy, OJTHAKO
npodeccop K. Jloncdetin, mpoBOAUBINAS aHAIIN3,
BHOBb 3as1BUJIA, YTO 9KCIEPUMEHTHI X9HHes SB-
JstroTest Muctudukanmein» [2].

B 1939 r., B aBTOPUTETHOM COBETCKOM KypHa-
Jie «Ycrexu XUMUU» MOSIBIIACh OOJIbIast Hayd-
Hag ctaThs rpodeccopa Oscest Unvuua Jleinymnc-
K020 ¢ TIOJAPOOHBIME pacuyeTamMu, TpapuKaMu H
TabJIMIIaMu, B KOTOPOI ObLIN HAEHbI 10CTaTOU-
HO TOYHBIE U HAJIe)KHBIE TTapaMeTPhl CUHTE3a aJi-
Maza. Osceit Vabny, Beijatomuiicss XuMuko-gu-
3WK, TIO TIPaBy CYMTAETCS] aBTOPOM CIIOCcOOa CHH-
Te3a anmaszoB (1939 1.), mpuMeHseMoro HbIHE
WH/IyCTPUAJIBbHBIMU cTpaHaMu. EMy BMecTe ¢ ero
G6paroM — akageMukoMm Anexcandpom Hivuuom
Jletinynckum n cectpoii — mpodeccopom Jopot
Hnvunuunoti Jletinynuckoil — MOCBSIEHA KHUTA
b.C. Iopobuya «Tpoe m3 ATOMHOTO TTPOEKTA: CEK-
petubie pusnkn Jleimynckues (M.: JIKU, 2008).
B 2009 r. Bpmiio 2-e m3ganue mox Ha3BaHUEM
«Cexpetnbie pusukn Aromuoro npoexkta CCCP:
ceMmbs JlelmyHckux». B 9Toil KHUTE TOBECTBYET-
cst 06 ucropun otkpbitust O.1. JleiimyHckoro u
00 peanusanuu B e, CIIIA u CCCP cos-
PEMEHHOTO CcITocoba CHHTE3a aJIMa30B.

Teopust O.W. JleiinmyHcKkoro Oblia IpakTHYeC-
KU TIO/ITBEPIK/IEHA TIoJTydyeHreM vyepe3 15 jer B
psizie TabopaTopuil aIMa30B CIeIHaICTaMu (hup-
Ml ASEA (Allmanna Svenska Elektriska Aktie-
bolaget) IIBeruu u KoMnauuu «/[sKenepas ajiex-
Tpuk» CIIA.

B 1960 r. B CCCP Jleonuo @edoposuu Bepe-
wazun B 1aGOPATOPUN CBEPXBBICOKMX ABJICHIIT
BIIEPBBIE CyMeJI TOJIYYUTh NCKYCCTBEHHbIE aiMa-
3bl. B pasbheiiniem smabopatopuio Bepemaruta
npeobpazoBasin B VIHCTUTYT (DUBUKHM BBICOKHX
nasnenniit (MDOB/) AH CCCP u Jleonux ®Oeno-
POBUY CTaJI €ro MepBbIM aupekTopom. OmHOBpE-
mMeHHO B KueBe ObLn cosman VHCTUTYT cBepx-
TBep/IbIX MaTepuasos (aupexktop — B.H. baxyiv),
B KOTOPOM pa3pabaThBAJINCh TEXHOJIOTHS U HHC-
TPYMEHTapUil /I TIPUMEHEHUS aJIMa30B B TIPO-
MBIIJIEHHOCTH (TIT(OBATBHO-TIOTNPOBATBHBIE
JICKU, aJIMa3Hble TTAJIBI, PE3Ibl, OYPOBbIE KOPOH-
kv u T. 1.). anbie 8 CCCP perenuem mpo0ie-

MbI CUHTE32 aJIMa30B U OPTaHU3AINH UX BBITYyCKa
3aHnMaauch VIHCTUTYT (DU3NKHM BBICOKUX JIaBJle-
vt Axagemun Hayk CCCP, UnacTuTyT cBEpX-
TBep/biX Marepuanos Axkajemun Hayk YCCP u
PSAl CTIETMATM3UPOBAHHBIX 3aBOZIOB M HAYYHO-
MCCeIOBATEIbCKUX UHCTUTYTOB.

IV aran — anma3sHbie OypoBbie KOPOHKH, ap-
MHPOBaHHbIE€ KOMIIO3UIHOHHBIMH MaTepHaIaMH
C HCIIOJIb30BaHNEM aJIMAa30B. JTO KOPOHKH JIBYX
TUTIOB: @) apMUPOBAHHBIE CBEPXTBEP/IBIM MaTe-
puamom «CiaByTud»; u 6) apMUpPOBaHHbIE aJl-
Ma3HO-TBEP/IOCIVIABHBIMHU IIJIACTUHAMMU.

Pa6otbl AFU-HIY no anma3Homy Gypexuio

JlnerponierpoBckuii topubiit uactTutyT (JIITN) —
HbiHe HanmonanbHBI TOPHBINT yHUBEPCUTET
(HTY) — ocnoBan B 1899 rony. Kadenpa texuu-
KW Pa3BeIKN MECTOPOXKICHIH TT0JIe3HBIX MCKOTIA-
embIx cozgana B 1929 roxy. Ho pabors! o anmas-
HOMY OYPEHUIO0 HAYaJIMCh ellle 10 CO3[MaHusT Ka-
denpor. IIpodeccop AA. Tummenvgpapd — ocHo-
BaTesib Kadenpsl — B 20-e TO/BI MTPOIIIOTO CTO-
JIeTHsT OMyOJIUKOBAT PSIT CTATEN, TOCBSTIIEHHBIX
aJMa3aM 1 UX MPUMEHEHUIO B TTPOMBINIIJIEHHOCTH,
a TaK)Ke aJIMa3HOMY OYPEHUI0 CKBKUH HA YTOJIb
B [lon6acce n Ha jkese3Hble py/asl B Kypckoii mar-
HUTHOU aHoMasu# [3].

PaboTbl 110 anMasHOMY OYPEHHIO CKBaKWH B
ATV-HI'Y BbIIONHAIUCH 110 IBYM HallpaBJIeHU-
SIM: nepeoe — KOHCTPYKTOPCKOE; 8mopoe — TexX-
HOJIOTHYECKOE, T.€. TEXHOJIOTUST OyPEeHs aMas-
HBIMHU KOPOHKAM.

K xoncmpyxmopckomy HaripaBieHNIO OTHOCSTCS
Takue pa3paboTKI: a/iMasHbie GypOBble BUOPAINOH-
Hble KOPOHKM [4]; asMasHast OypoBast KOPOHKA ¢ He-
CMMETPUYHOM TH/IPABINYECKOI CUCTEMOT [ ]; che-
MHas ajMasnasi OypoBasi KOpoHKa [6]; ANCKOBBIi
MOPOIOPA3PYIIAIONTII MHCTPYMEHT [7].

B ITN n Tyneckom dunuane [THUTPU B
1984 r. 6l paspaboTaHbl ajMasHbie OYPOBbIE
Bubporacsme kopoukun 01A3-)KM ¢ npupos-
HbiMu anmmazamu 1 01A3cB-7KM ¢ cunTeTnuec-
kuMu anmaszamu [4]. Kopityca KOpOHOK BBITIOJN-
HeHbI 13 BUOporacsmiero (1eMipupyoIero) KoM-
nozuinonHoro matepuaia J[30-MIIL. /Iluamerpsr
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KopoHOK — 46; 59; 76 1 93 mm. Koponku mipesina-
3HAYEHBI JIJIsI BPAIIATEIbHOTO OYyPEHUs re0JI0ro-
Pa3BeOYHBIX CKBAKITH KOJIBIIEBBIM 3a00€M C OT-
60poOM KepHa B MajioaOpasuBHbBIX, MOHOJIMTHBIX,
craborpenuHoBaThiX mopoaax IV—IX karero-
puii o 6ypumoctu. [Ipumenenue koporok 01A3-
KM u 01A3cB-’/KM B3amen koponok 01A3 u
01A3cB €O cTabHBIMU KOPITyCaMH TO3BOJISET
MOBBICUTh WX CPEAHUN TEXHUYECKUH pecypc
(croiikocTh) Ha 25—30 % U MeXaHUYECKYIO CKO-
poctb Oypenust na 10—15 %. Asmasnbie KOPOHKI
01A3-KM 1 01A3cB-7KM ObLiu IPUHATHL K Ce-
puitHOMY TIpou3Bo/IcTBY Ha KabapmiHo-6ankaH-
CKOM 3aBO/Ie aJIMa3HOTO MHCTPYMEHTA.

[Tpn paspyieHny TBEPABIX M KPETTKUX TOPHBIX
MIOPO/I 3HAUNTEJIbHAS YaCTh SHEPIMU PACXOLYETCS
Ha TpeHue OYpOBON KOPOHKU O TOPHYIO MOPOJLY.
JTa 4acTb SHEPTUN TIEPEXONT B TeTLI0. TernaoByto
9HEPIUIo0 TPEHWS MOXKHO WCTOJh30BATDh /I WH-
TeHCU(DUKAITUN TIPOIECCOB pa3pyiinenus. /[y aTo-
ro TeMIepaTypa B 30He KOHTaKTa PEXKYIIUX dJie-
MEHTOB U TOPHOM MOPOJIbI 320051 I0JKHA OBITH /10~
CTATOYHO BBICOKOIT, YTOOBI HATPETh MPU3a0ONHbIIT
CJIOH TIOPOJIBI M Pa3yIIPOYHUTB eTo. J[J1s memorb30-
BaHWS TETUIOBOM HHEPIrUM TPEHUS COTPYAHUKH

HanmoHanbHO ropHOl akajieMun YKpauHbl COB-
MeCTHO ¢ VITHCTUTYTOM CBEPXTBEP/IbIX MaTepHaIOB
HAHY paspaborasu TepMoMexaHmdeckue Oypo-
Bble KOPOHKH, B KOTOPBIX IPUMEHEHBI CBEPXTBEP-
JIble  KOMTIO3WIIMOHHBIE MaTepuaibl U aJMa3bl.
Boutn mpoBesienbl cTeHZOBbIE WMCCJEOBAHUS U
[TPOM3BO/ICTBEHHbIE NCITBITAHUS PA3JIMYHbBIX KOHC-
TPYKITHIA OYPOBBIX KOPOHOK, OCHAIIEHHBIX PA3HBbI-
MU CBEPXTBEP/IBIMI MaTepPUAIAMU: TTOJUKPUCTAII-
JIMYECKUMHE aJIMa3aMi, KapOuaoM 6opa, HUTPUIOM
KPEMHHUS, MATEPHAJIOM <T€0TePMaJI», PEJIUTOM U
KPOIIKO#T KapOuia BoJibhpama.

J1711 ONIBITHO-TIPOMBIIILTIEHHBIX UCIBITAHUI TTPH-
MEHSJINCh TePMOMEXaHNYecKrue KOPOHKU Ha OcC-
HOBE MCKYCCTBEHHBIX a7TMa30B, KOTOPbIE OTJINYA-
JIUCh OT cepuitHbIX KopoHok Tuna BC-33 nanu-
Yy1eM OJIHOTO WJIH JIBYX IHPOKUX ITPOMBIBOYHBIX
kaHasoB [8]. Kak 1moxazanu cTeHioBbie UCCIeI0-
BaHUs, y/IEJbHBI U3HOC OMBITHBIX KOPOHOK TT0
CPaBHEHMUIO C CEPUITHBIMU aTMasHbIMU ObLT B 1,6—
2,4 pasza ke npu Oypennu rpanuta Kyumames-
CKOTO MeCTOPOXK/eHUS, UMEIOIero MI0THOCTh
2,7 xr/m?, opucrocts 0,98—1,6, mpexen mpoy-
HOCTHU TIpU oiHoOCHOM ckatun 140—192 MlIla u
ucrupaemocts 0,48—0,45 r/cm (tabo. 1).

Tabnuya 1
Pe3yibraThl CTEH0BBIX UCCJIEIOBAHUI TEPMOMEXAHUYECKUX OYPOBbIX KOPOHOK
Mexannueckasi CKOpoCTb OypeHust YiesbHbIi U3HOC
Twum kopoHKU
M/4 % MM/M %
BC-33-59 2,53 100 0,026 100
BC-33-59-TM1/1 2,81 112 0,017 63
BC-33-59-TM2/1 3,24 128 0,011 42
BC 33-59-TM2/2 3,00 118 0,096 369
Tabnuya 2

Pe3yJI])TaTbI OIIBITHOTO 6ypeHnﬂ CKBa’KHH B IIPOU3BO/ICTBEHHBIX

YCI0BUAX TEPMOMEXAaHUYECKUMHU 6yp0BbIMI/I KOpOHKaMHu

O6bem ITpoxojika Ha KOPOHKY MexaHuueckast CKOPOCTb OypeHust
Tumn xoponkn 6
YpEHIA, M M % M/4 %
BbC-33-59 14,80 7,40 100 2,99 100
BC-33-59-TM2/1 18,64 9,32 126 3,60 120
BC-33-59-TM1,/2 17,90 8,95 121 3,75 125
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Pesynbrarsl OypeHust CKBaKMH B TIPOU3BOJIC-
TBEHHBIX YCJOBUSIX TEPMOMEXaHMYECKUMU KO-
POHKAMU TIPUBEIEHBI B TaOJI. 2. 3a CYET UCIIOb-
30BaHWS TETJIOBON SHEPTUU TPEHUS TIPU pas3py-
MIEHUN TOPHBIX MOPOJ 320051 MeXaHUUYeCKast CKO-
poctb Oypenust Bozpocaa B 1,20—1,25 pasa, mipo-
X0/IKa 3a peiic yBesnuniach B 1,21—1,26 paza.

K mexnonoeuuecxomy HarpaBIeHUI0 OTHOCAT-
cs cTIeyionue pa3padoTKIL:

+ UMITYJIbCHBIE TEXHOJOTHH OypEeHUs: ¢ Tepe-
MEHHOI1 oceBoii Harpy3koi, F' = var [9]; c nepe-
MEHHBIM PACXO/IOM ITPOMBIBOYHON >KU/IKOCTH,
Q =wvar [10—13]; c nepemeHHOI 4aCTOTO Bpa-
IIeHNs TOPOIOPA3PYIIAIOIIEr0 MHCTPYMEHTA,
n=var |14, 15];

+ TEXHOJIOTHUST aJIMa3HOTO OypEeHUsT Ha MUHMMa-
JIBHOM PACXOJI€ IPOMBIBOYHO# JKUIKOCTH € 0O€eC-
IeyeHrneM TePMOMEXaHNYeCKOro pa3pyllieHns
ropubIx opoz [ 16, 17];

+ TEXHOJIOTUST aJIMa3HOTO OypeHMsI ¢ MpuMeHe-
HUEM ITPOMBIBOYHBIX JKUAKOCTEI, COiepKaIINX
TOBEPXHOCTHO-aKTUBHBIX BetiecTB (ITAB).

B paspaboTke npuHuManu ydacrue Inume-
un E.@., Cupux B.®., /lyona HA., laspurenxo HM.,
Jasudenxo A.H., Bapenux A.B. B tiporiecce ucciie-
JIOBAHUII TP pa3pabOTKe PELEITYP MTPOMBIBOYHBIX
JKUJKOCTEH YTOUHSINCH TIPE/ICTaBICHNS O MeXa-
HusMmax Bozzeiictsus IIAB na ropuyio nopony u
[IPOMBIBOYHYIO JKUAKOCTh 1 00 yuere (haKTOpPOB
JUIST BBIOOPA PerenTypbl. 3a TO/bI HCCAETOBAHUI

Tabnuya 3
PesxumMbl UMITYJIbCHO# IPOMBIBKH
Bpewms nmayspl 1101241 MpOMBIBOYHOI KUAKOCTH £, C 0,315 0,205 0,125 0,105 0,068
Bpewms mogaun npoMBIBOYHOI KUAKOCTU £, C 0,315 0,205 0,625 0,525 0,342
Tabruya 4
BimsiHue peskuMa NPOMBIBKY Ha MEXaHNYECKYIO CKOPOCTh aJIMa3HOTO Oy peHHs
C Mexannueckast
q’aCTOTa ’OceBa's[ J— B.pe}vm Bp(“jMSI ?{;%iﬁ&iﬁ?g;m CKOPOCTb GypeHiLst
Bpamienus, | Harpyska P, Tay3bl To[ayn £/t
MI/IH71 Z[aH HpOMI)IBKI/I t c e JKHUAKOCTHU,
" o T/ MuH CM/MUH %
Koponka 01A3-59
239 700 WMy ibCHBIT 0,375 0,375 1:1 13,3 1,23 211
VIMITy TbCHBII 0,125 0,635 1:5 26,6 1,15 197
TTocTosanmbII — - — 40 0,58 100
239 700 VIMITy TbCHBIH 0,205 0,205 1:1 23.3 1,07 220
UMy nbcubiii 0,068 0,342 1:5 0,99 203
ITocrosiHublit — — — 0,48 100
377 900 VIMITy TbCHBII 0,315 0,315 1:1 14,4 4,47 146
VIMITy TbCHBII 0,105 0,525 1:5 28,8 3,64 118
ITocTosinubrit — — — 40 3,06 100
Koponka AK1-59
377 900 WMty ibCHBIN 0,315 0,315 1:1 14,4 1,78 144
[TocTosinHbBII — — — 40 1,24 100
699 700 VIMITy IbCHBIT 0,315 0,315 1:1 14,4 1,31 127
ITocrosuublit — — — 40 1,03 100
699 1100 VIMITy TbCHBII 0,315 0,315 1:1 14,4 7,16 143
TTocTosanmbIit — — - 40 5,00 100
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HO6unen MHHOBALMOHHBIX OYPOBBIX TEXHONOIMIA

ObLI HaKoIIeH GOJIbIIOI 00beM MaTepuaia, Ko-
TOPBIiT TPeOYET OTAETHHOTO PACCMOTPEHMSI.

B IT'N comectHo ¢ CKB HIIO «IeoTexun-
Ka» Obla pazpaboTaHa paBHOPACXOHAsT TEXHO-
JIOTHSI TUAPOYAAPHOTO aJIMa3HOTO OYPEHUs BbI-
COKOYACTOTHBIMU THIpoyAapuukamu ['59B u I'76B
¢ komMOuHUpoBaHHbIMU oTpaxkaressimu OT'59 u
OI'76, pacnosioskerHHbIME 110 pekoMeHaanmm [T
¢ BHYTpU(}a30BOil 1 BHYTPUITUKJIOBON yCTAaHOB-
KOI Ha pacxojie aJIMA3HOTO BPAIATEIbHOTO OY-
penus [9].

ITpuemounbie uctbiTanus oTpaskaresieit OI'59
n OI'76 npoBeseHbl HA KeJNe30PYAHBIX MECTO-
poxaenusax B KpuBoposkckoit 'PI TIT'O «IOx-
ykpreosuorust» n 3eipsinoBckoit ['PI I1T'O «Boc-
TKa3reoJIoTusi». B peaysbraTe poBeieHrs NCTIbI-
TaHUII OJIYYEHBI CJIEIYIONINE Pe3yIbTaThl: POCT
MeXaHU4YeCcKoii ckopoct Oypenwust coctaBut 10,3—
21,8 %; poct mipoxozaku 3a peiic — 10,2—42 %; pe-
cypc orpaxkatens — 1150—1400 u; makcumaib-
Hast rayouna 6ypernst — 2280 .

Corpyaaukamu /[T u OMITHT IITO «IO:x-
YKPTeOJIOTHsT» pazpaboTaHa U BHEJIPEHA PaBHO-
pacxoHast TEXHOJIOTHS BpalaTeabHO-yIapHOTO
OypeHUst BHICOKOYACTOTHBIMU THAPOYAaPHUKAME
I'59B u I'76B 6e3 orpaskaresisi U ¢ oTpaskaTeeM
OI'B-MII na pacxomax aJiMa3HOTO BpalaTeIbHO-
ro GypeHusi, KoTopast 06ecIednBaeT poCcT MeXa-
HU4YecKoil ckopoctu Oypenus 7,8—20,8 % u 1po-
XO/IKH 3a peiic 34 %. PaszpaboranHas paBHOpac-
XOJ[Hast TEXHOJIOTHsSI BpaIlaTeIbHO-YAapHOTO Oy-
peHUsT BBICOKOYACTOTHBIMU TH/IPOYIAPHUKAMU Ha
pacxo/ie aIMa3HOTO OYPEHUST C OTPasKaTENSIMU
TH/IPABJINYECKUX BOJTH C BHYTPU(HA30BOI1 1 BHYT-
PUIMKJIOBOW YCTAHOBKOH MOBBITIAET A(PPeKkTrB-
HOCTB 1 TJIyOUHY THApoyaapHoro 6ypenust. Briep-
Bble B MUPOBO#l TIPaKTHKe OYPEHUsT CKBAKUH Ha
TBepJIble T0JIe3HbIEe NUCKOTIaeMble IOCTUTHYTA TJTy-
6una 6ypenus cspimie 2000 m (2280 m). Tugpoy-
napubie kKoMiiekesl ' B+OI'B npunsars! k cepuii-
HOMYy TpousBo/icTBY Ha DM 3.

[Tomaua ouncTHOTO areHTa € MeEpeMeHHbIM pac-
XO/IOM 00€eCTIeYrBAET, C OHON CTOPOHBI, HOJIb-
yto ryOuHY MporpeBa Mopojibl Ha 3a00e CKBa-
JKUHBI 32 CYET MOJHOTO MIPOSIBIEHNS BHYTPEHHE-
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TO TPEHUS MEK/IY 3epPHAMU MUHEPAJIOB, BXOJISIITIX
B COCTaB FOPHOM TTIOPO/IbI, & TAKIKE MEK/Y aTOMa-
MU, HOHAMU U MOJIEKYJIaMH BHYTPH UX KPUCTAJI-
suyeckux pemretok. C Apyroii cTOpOHBI — Ha-
6uroaetcst aGEKT TMOBBIIEHNUsT XPYTIKOCTH 110~
POJI B pe3yJibTaTe MPUCYTCTBUS HECTAIMOHAPHO-
T'O TeMIIePATyPHOTO IMOJIS.

Peanuzanus Takoro pexxuma IMpoMbIBKH (TIPO-
JIyBKW) OCYMIECTBJISETCS TPU HMCIOJIH30BAHUN
CTaHAAPTHOTO 00OPYIOBAHUS ¥ MHCTPYMEHTA 3a
CYET BKJIIOYEHHS] B UX COCTAB TOBEPXHOCTHBIX
WJIU TIOTPY3KHBIX YCTPOICTB, MTPEPBIBAIONINX T10-
TOK OYMCTHOTO areHTa MPH TOCTOSHHON Tojaye
Hacoca (KoMIIpeccopa), Wi 3a cueT U3MEeHEeHUs
MACTIOPTHBIX KOHCTPYKTUBHBIX MTAPAMETPOB B TIPO-
1ecce 9KCITyaTallii Hacoca — YMEHbIIIeHUe YnC-
Jia paboTAINX TIYHKEPOB WU KJIAITAHOB.

CreH10BbIE MCCIIEOBAHIS AIMAa3HOTO OYPeHusT
C MIMITYJTbCHOH TIPOMBIBKOI OCYTIECTBIISINCH TTPU
GypeHr 6JIOKOB IPaHUTa C TPOMBIBKOW TeXHUYEC-
Koit Boztoit [10—13]. B Tabur. 4 mpuBoSITCS pesy-
JIBTAThI CTEH/IOBOTO OYPEHUST TPU PEKUMAX UMITY-
JIbCHOM TIPOMBIBKH, KOTOPbIE IPUBEIEHbI B Ta0I. 3.

Kak crenyer ns ganupix tabu. 4, Bce UcCcaeno-
BaHHbIE PEKUMbI UMITYJILCHOU TIPOMBIBKU 06ec-
MEeYNBAIOT POCT MEXaHWYECKON CKOpocTu Oype-
nust. KoaddunmenTt pocrta CKOpoCcTH N3MEHSIETCSI
ot 1,18 no 2,2. Xapakrep MMITyJIbCHOU ITyJibCa-
MU ¢ OTHOIIIEHNEM BPEMeHM TTay3bl K BpeMeHU
MTO/Iau¥ TTPOMBIBOYHOM KuikocTH 1 : 1 oka3biBaer
GoJIblIIee BIMSHUE Ha CKOPOCTh OYPEHHs], YeM TIPH
cootHotenuu 1 : 5.

Ha xoadduiinerT pocta MexaHMYECKOU CKO-
pocTu OypeHust TP UMITYJILCHOM TIPOMBIBKE OKa-
3bIBAeT BJIMSHUE YPOBEHb 3a001HON MOIIHOCTH. B

Tabauya 5
PacuyeTHble 3HaueHnd 3a00iiHOI MOITHOCTH
7n, MUH ! P, naH N, kBt
239 700 1,7
377 900 3,4
699 700 49
699 1100 71
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Puc. 1. 3aBucUMOCTb MEXaHUUECKON CKOPOCTU Gy PEHHUsT ajl-
Ma3HOI KOPOHKOII 10 MeCYaHNKY OT PacXo/ia OYMCTHOTO areH-
ta (CKOPOCTb BpallleHust HHCTpyMeHTa 7 = 377 MuH'; qua-
MeTp KOpoHKH — 76 MMm). OceBast Harpy3ka: 1 — P =5 kH;
2—P=8xH;3—-P=11xH;4—P=14xH
TabJI. 5 NpUBeeHbl pacyeTHbIe 3HaYeHUsT 3a001i-
HOI MOTIIHOCTHU N, oripejiesieHHbIe 110 (hopMyJie
N=2-107 Fndcp,

rae F — ocesas Harpyska, 1aH; n — yacrora Bpa-
mmenyst, MuH ' d .~ CPEeTHUI TTaMeTp KOPOHKH, MM.

CpaBHeHue JaHHBIX Ta0OJI. 4 M 5 CBHUETE/IbC-
TBYET O TOM, 4TO TIPH YPOBHE 3a00IHO# MOTITHOC-
T B 1,7 kBT mmmysibcHast mpomMbIBKa IPUBOUT K
BO3PACTAHMUIO MEXaHUYECKOI CKOPOCTH OypeHus
6oJiee 4eM B JiBa pasa.

[Tpu yBesmuernn 3a00iHON MOIITHOCTH /10 3,4—
7,1 kBt ckopoctb yBesmunBaercs B 1,18—1,46 pasza.

B JITU 6b110 paspaborano ycrpoiictBo 3PMA
C PE3WHOMETAIJINUYECKUM YIIPYTUM 3JIEMEHTOM,
KOTOPBIiT 00ecriednBaeT He TOJIbKO BUOpOralieHue,
HO 1 paboTy 6ypOBOiT KOPOHKH C TIEPEMEHHOM Jac-
ToTOM Bparenus. lcnosmp3oBanue 3TOTo yCTpoiic-
TBa npu Oyperuu nopos B Jlondacce CynecTBEHHO
COKPATHUJIO KOJIMYECTBO aBapuid, HOJIOMOK GYPOBO-
rO UHCTPYMEHTA, TTO3BOJIMJIO YBEJTNINTD!

1) MeXaHUYECKYI0 CKOPOCTHh OYPEHUs: TBEP/IO-
CILJIABHBIMU KOPOHKaMU Ha 25 %; aIMa3HbIMH KO-
poukamu Ha 30 %.

2) TPOXOJIKY 3a peic: TBepP/OCIIIaBHBIMUA KO-
ponkamu Ha 15 %; anmazubiMu KopoHkamu Ha 12 %
[14—15].

WccnenoBanus BAMSHUS pacxo/ia MPOMbIBOY-
HOM JKMIKOCTU HAa MEXaHUYECKYI0 CKOPOCThH TI0-
KasaJn, 4TO 3Ta 3aBUCUMOCTb MMEET CJIOXKHBII
xapaktep (puc. 1) [16, 17].

Ha rpacuke Habmomaercst iBa MaKCHMyMa Me-
XaHWYEeCKOW CKOPOCTHU TIPU PA3JIMYHBIX 3HAUEHU-
SIX Pacxojia OYUCTHOTO areHTa, MpuyeM HanboJIb-
I MAaKCUMYM OTMEUYaeTCsl IPU MEHbIIIEM pac-
XOJle TIPOMBIBOYHON SKUKOCTU. AHAJIOTUYHbIE
3aBUCHMOCTH MEXaHUYECKOW CKOPOCTU OYpeHwst
JUIST UMIIPETHUPOBAHHBIX KOPOHOK OT pacxojia
OYMCTHOTO areHTa noJsyyunau corpynuuku TN
C.A Boaxos u H.B Conosvés.

Taxum 06pasom, psiji paspaboTOK Kadenpbl Tex-
HUKH Pa3BeIK1 MECTOPOK/ICHIH ITOJIe3HBIX NCKO-
naembix /I nmenn 3HAUMTENbHBIN pe3yJIbTaT,
TIPOIILJTA BCECOIO3HbIE TTPUEMOYHbBIE NCITBITAHUS 1
ObLIN MPUHSATHI K CEPUIHOMY MTPOU3BOICTBY: aJl-
MasHble BuOporacsiiue 6yposbie kopornku 01A3-
KM, 01A3cB-KM-KB3AU; runpoynapHbie KOM-
TIJIEKCHI, BKITFOUAIOIIIE BBICOKOYACTOTHBIN THPO-
VAApPHUK W OTpaskaTesb TUPABINYECKUX BOJIH,
JUIST peajin3aliuy PaBHOPACXOTHOM aIMa3HOTHIPO-
yIapHoit TexHosioruu 6ypennn ckBaxkun-OM3.

HexoTtopble pazpaboTKu MPOTIIN TPOU3BOACT-
BEeHHbIE UCITBITAHUST, TEXHOJIOTUST aJIMa3HOTO Oype-
HUST HAa MUHUMAJTBHOM PAcXojie TIPOMBIBOYHOM KU
KOCTH; aJIMa3Hasl KOPOHKA C HECUMMETPUYHOI Thjl-
PABJIMTYECKOIT CHCTEMOM; TEXHOJIOTUST OYPEHMsT ¢ 71 =
= var 3a cuer npumenenns 3PMA. Psaj paspaboTok
HAXOJISITCST B CTa I JTAOOPATOPHOTO SKCIIEPUMEHTA.

100 JIET UICKYCCTBEHHOMY UCKPUBJIEHUIO CKBAXKUH

Bosnukniee B 1842 rogy mexaHmdeckoe Bpa-
maTesbHOe OypeHre ¢ MPUMEHEHUEM TTapOBBIX
MAIIMH MHOTHE TO/bI IPUMEHSIIOCH JIJIst Oy PEHIsT
TOJTbKO BEPTUKAJIBHBIX CKBaskuH. W jimirb 70 sret
CIIyCTS JIIOJM HAYYMJIMCh MCKYCCTBEHHO H3Me-
HATb TIOJIOKEHUE OCU CKBYKMHBI B IIPOCTPAHCTBE
nox3eMubix Henp [18, 19, 23]. MoxHo Ha3BaTh
wecmv 3Manog pa3BUTHUSI TEXHOJOIMU UCKYCCT-
BEHHOTO UCKPUBJIEHUSI OCH CKBAKUH:
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. a 0
Puc. 2. Cxema TNC Puc. 3. Cxema HHDB

I aTanm — poskaeHne HCKyCCTBEHHOTO HCKPHB-
JeHusa ckBaxkuH. [Ipousomnio ato B 1912 roxy.
Ha tore Adpuku npu OypeHur ajMasHbIX CKBa-
JKUH TIOHAaJ00MIOCh M3MEHUTD TIOJIOKEHUE OCH
CKBayKMHBI. J[J1sT 3T0M omepain G0 IPUMEHEHO
YCTPOICTBO, Ha3BaHHOE «OYposoll Kaumns (puc. 2),
a oTieparys MoyYusia Ha3BaHUe «UCKYCCMBEeHHOe
uckpusaenue cxeaxcunvty (N C).

II sTan — HaKJIOHHO-HANPaBJIEHHOE OypeHue.
B nanpHeiineM TeXHOJIOTHS UCKYCCTBEHHOTO HC-
KPUBJIEHUS CKBaJKMH COBEpIIIEHCTBOBaIach. [1po-
(bus TaKMX CKBaKUH CTAJIH CJIOKHBIMU (PHC. 3).
Bypenue mosyunio HazBaHWe «HAKIOHHO-HANPAG-
nennoe» (HHDB).

III atan — KycroBoe Oypenue. [IpumeHeHme
HHDB B cnoxHBIX reorpaguiecknx ycJaoBUsSX Mpu-
BEJIO K CO3/IAHUIO HOBOW TEXHOJIOTUU OypeHUs —
«kycmosoe 6ypenue» (KBC) (puc. 4).

IV sran — mHOro3a6oiinoe Gypenue. [Iprmve-
Henre HHD B c/I0XKHBIX Te0JIOTUUECKUX YCI0BU-
X, a TaKKe 71T MOy YeHUsT 3HAUUTETbHOTO 9KO-
HOMIYeCKOT0 3hheKTa IIPUBETIO K CO3AHHIO TEXHO-
JIOTUH «MH0203a6011020 6ypenus»> (MBC) (puc. 5).

V 9tan — ropu3oHTaIbHOE OypeHne CKBasKUH.
[Tpumenenne HHB st 6ypennst CKBaKUH Ha yT-
JIEBOJIOPOJTHOE ChIphe (0COOEHHO B HIU3KOTIPOHU-
1IaeMBIX TOPU30HTAX ) OMIPEIETTUIIO CO3/IaHNe TeX-
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Puc. 4. Cxema KycTa CKBOKUH

HOJIOTUU OYPEHUS «2AYOOKUX 20PU3OHMAILHBLX
cksancun» (I'bC).

VI 31an — ropusoHTaJIbHOE HAIIPaBJIEHHOE Oype-
uue. [Ipumenennie HHB u I'bC npuserno k coznanmio
Ge3TPaHIIIEITHOTO METO/IA TPOKJIAJIbIBAHUS TTO/I3EM-
HbBIX KOMMYHUKAI[AIT TIPU TIOMOTITA HETJTYOOKUX TTPH-
MOBEPXHOCTHBIX CKBAKHH T10 TEXHOJIOTHU «20PU30H-
manvhoeo nanpasiennozo 6ypenus» (F'HDB) (puc. 6).

69
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Takum o6pasom, ciaenanubiii 100 ger Hasa,
Ka3as10Ch Obl, HE3HAYNTEIbHBIN IPOPHIB B TEXHO-
Jioruu OypeHust CKBaKUH B BUJIE€ UCKYCCTBEHHOTO
WCKPUBJIEHUsI CKBAKMH B UTOTe MIPUBEJ K MTOSIB-
JIEHUIO OOJIBIIOTO YNC/Ia UHHOBAIIMOHHBIX TEXHO-
JIOTUH GypeHUst CKBasKUH.

50 JIET BUHTOBOMY 3AEOWHOMY AABUTATEIO

B nacrosiiiiee BpeMst [Jist BpamateabHoOro Gy-
PEHUS CKBAKMH UCIIOJIb3YeTCsl ITPUBO/I, KOTOPBII
MOKET OBITD: @) HA3EMHbIM, T.€. PACTIOIATATHCST Ha
MOBEPXHOCTU 3€MJIN; 0) NOZPYHCHBIM, T.€. PACIIO-
JIaraThest B 3a00€ CKBasKUHBI.

B nepBom ciyyae HazeMHbBIH IPUBOJL llepesiaeT
BpallleHue mopoI0paspyiiaioieMy HHCTPYMEHTY
nocpeacTBoM GypuiibHON KostonHbl. Ha Bparie-
HUe OYyPUJIbHOI KOJIOHHBI 3aTPAYMBaETCsI MHOTO
mortHocTr. Kpome Toro, Bparmaroriascst Gypuiib-
Has KOJIOHHA CO BpeMeHeM CUJIbHO U3HAITNBAeT-
Cs1 110 HApY>KHOMY JIMaMeTpy.

Puc. 5. Cxema MBC Bo BTOpOM ciiydae MOrpys;KHOW TTPUBO/L Tiepe-
JlaeT BpaleHne HeroCPeICTBEHHO TTOPOI0Pa3py-
HeTpoHyTas 3eMHAs IOBEPXHOCTS HIAIOIEMY HHCTPYMeHTY. B aTOM carydae Oypuib-

Hast KOJIOHHA He BPaIaeTcst, II03TOMY TIpH Oype-
HUY TTyOOKUX CKBKWH MTPENOYTUTEIbHEE TTPHU-
MEHSITh TIOTPY’KHOI TPUBO/I.

L5120 B kadecTBe IOTPY;KHOTO NMPUBOJIA TPUMEHSTIOT
TypOOOYPBI, B1EKTPOOYPbI, BAHTOBbIE JIBUTATEJIH.
Eci Typ6oOypsl 1 971eKTPOOYPbI UMEIOT HOYTH
BEKOBYIO MCTOPHIO, TO BUHTOBBIE 3200 HbIE JBU-
raTeJii — 9TO CPABHUTEJIBHO MOJIOJION THII TIOT-
pysxkHoro asuratens [20, 21, 22, 24]. MoxHo

Puc. 6. Cxema 'HDB
1 2 34 5 6
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Puc. 7. Cxema 0lHOCEKIIMOHHOTO BUHTOBOTO 3a60MHOTO ABUTATENs: T — TIEPEXOAHUK; 2 — KOPIIYC ABUTATEIbHOM CeKIum; 3 —

crarop; 4 — poTop; 5 — KapAaHHbII Bas; 6 — KOPILYC IIIUH/Es; 7 — TOPIEBON CAJIbHUK; 8 — MHOTOPS/IHBIN pajinaIbHO-
0CEBOI TTOMIMUITHUK; 9 — pajiajbHas pesuHoMeTa/Indeckas ornopa; 10 — BaJr IImuH/es
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Puc. 8. Cxema ABYXCEKIIMOHHOTO BUHTOBOIO JBUTATENIS C JKECTKUM COCAMHEHHMeM pabounx opraHos: 1 — Kjiamam; 2 —
MepPeXOIHUK COeJIMHUTENbHbIN; 3 — BTYJIKa; 4 — ctatop; 5 — porop; 6, 7, 9, 10 — nepexonnuku; 8§ — mydra; 717 — Ban
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Puc. 9. Cxema BUHTOBOTO JIBUTATEJIS C IIyCTOTEIBIM POTOPOM

0003HAYUTH B0CEMb HMAN0E POKIACHUS BUHTOBO-
r0 3a00ITHOTO JIBUTATEIS:

I aTan — posKaeHre BUHTOBOTO 3a00WHOTO /[BH-
rarens (B3/[) — oqHO3ax01HOTO, OTHOCEKIIMOH-
Horo asurarensa. B 1962 . M. Xapucon (XbiocToH,
CIIIA) paspabGoraj 0ObeMHBbII THAPABINYECKUIA
BUHTOBOU JIBUTATENb. [[JIsT cO3MaHMsT ABUTATENS OH
HCIIOJIb30BaJI OOpPAIEHHBIIT TePOTOPHbINA BUHTOBOIA
Hacoc Myawno. Tak GblI CO3/1aH OJJHO3aXO/HBI,
OJTHOCEKITMOHHBII BUHTOBOW 3a00MHBIN JBUTATED
(B311) (puc. 7). XapakrepHoii 0COOEHHOCTBIO 9TO-
ro B3/l aBasgercs BbicOKas yacToTa BpallleHUs.

II sTan — MHOrO3axXoHBIH BUHTOBOI1 JBUTa-
tesb. B3/] — o10 rupasinyeckuii 3a60MHbBIN 1BU-
raTejib 0OBbEMHOTO TUIIA, pabodre Opraibl KOTOPO-
TO BBITIOJIHEHBI TI0 CXeMe TIITAHETApHOTO MEeXaHU3-
Ma, MPUBOJMMOTO B JIEICTBUE 32 CUET DHEPIUU
MTPOMBIBOYHOM skuzikocTu. B 1966—70 rr. Huxoma-
poesoim C.C., Iyjcmanom M. T. v np. (Mocksa, CCCP)
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ObLI pa3paboTaH POTOPHBIIL [BUrATE b ¢ BUHTOBOI
POl CO 3BHAYUTEIHBHO OOJIBIIIM YKCIIOM 3aX0I0B,
YTO MO3BOJIUJIO YBEJTMUNTD BpalllaTeIbHbIH MOMEHT
1 CHU3UTh YaCTOTY BPAIlleHUSI.

III aTam — ceKuMOHHBIN BUHTOBOI1 IBUTATEJIb.
CeknuonnpoBanne pabodrx OpPraHOB SBHJIOCH
OHMM U3 HauboJjiee IMePCIeKTUBHBIX HalpaBJie-
HUH MOBBIIIEHNS IOJTOBEYHOCTH BUHTOBBIX T1ap
(puc. 8). baiarogapst Takoil TEXHOJIOTUM PACITU-
psercs obacth npuMmenenus B3]] B paitoHax ¢
OCJIOKHEHHBIMU YCJIOBUSAMU OYPEHMSL.

IV stanm — ynpaBasiemsrii B3/l ¢ xpuBbiM me-
PEXOTHUKOM U M30THYTHIM KOPILyCOM. DTOT THUII
BUHTOBOTO JIBUTATEJIsT ObLIT pa3paboTaH B CBSI3H C
TeM, yTo B3/l mosiyunim npuMeHeHre He TOJTbKO
npu OypeHUr BEPTUKATbHBIX IIYOOKUX CKBAKIH,
HO ¥ JIJIs1 HAKJIOHHO-HAIIPABJIEHHOr0 Oy PeHUsL.

V aran — B3/l ¢ pery;mpyeMbIM yTJIOM HCKPUB-
JICHUS IINAHAEIbHOH ceKiuu. JtoT tii B3/] ObLt
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Puc. 10. O6uwmii Buz (a) u cxema (6) MOLYJIbHOTO TYPOOBUH-
TOBOTO JIBUTATEIIS: T — HINHJEND; 2 — TypOUHHAST CEKINST;
3 — BUHTOBOU MOJyJIb; 4, 5 — COOTBETCTBEHHO POTOP U CTa-
TOP BUHTOBOI ITApbI; 6 — TOPCHOH; 7 — COeAINHEHNE TOPCHOHA
C BaJIOM TYyPOUHHOMN CEKIUM; 8§ — BaJl TYPOMHHOMN cexium; 9 —
cryneHb TypGuHbL 10 — oceBast onopa mmaHesst; 17 — 101010

paspaboTaH [IJist HAKJIOHHO-HAITPABJIEHHOTO ¥ TO-
PU30HTATIBHOTO GypPEeHNUs TITyOOKUX CKBAKHIH.
VIsran — B3/l c mycroTeabiM poTOpoM. TOT
TUIl BUHTOBOTO JIBUTATEJIS MO3BOJISIET YMEHbD-
HIUTH JUIMHY U MAcCy JIBUTATENSI U CYIIeCTBEHHO
MIOBBICUTH CTOMKOCTD y3J1a COeIMHEeHNsT POTOPa €
BaJIOM HINKH/es1. Takass KOHCTPYKIIUS 1103BOJIS -
€T yJY4dIlUTh 9HEPTreTUYECKYI XapaKTePUCTUKY
u KII/T v cHU3UTH ypOBEHb BUOPAIU JIBUTATEJIS

(puc. 9).
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VII sran — yammuénnsnii B3/[. Ha ocnose
0OBIYHOTO BUHTOBOTO 3a00MHOTO J[BUTATEJISI 110~
BBIIIEH KJIACC MOTOPA /LISl yBeJIMYEHUS KPYyTsIle-
ro momenTta B3/l, uTo6b1 ycKOpUTH paspyiieHue
TOPHBIX MTOPO/I.

VIII stan — TypOOBUHTOBO# aBUraTenb. Mo-
JYJIbHBIN TYPOOBUHTOBOI JIBUTATENb BKIIOYAET
TPU OCHOBHBIX y3JIa: ITUH/IEb, TYPOUHHYTO CEK-
1IN0 U BUHTOBOM Moy b (puc. 10). Konctpyxkims
peycMaTprUBaeT Pa3Hble BAPUAHTHI arperaTupo-
BaHN4 YKa3aHHBIX y3JI0B. B 3aBucumocT ot roc-
TaBJICHHBIX TEXHOJIOTMYECKUX 3ajlad MOTYT HC-
MOJTb30BAThCS TaKWe BapUAHTHl KOMITOHOBKU:
TITTH/IETh ¥ BUHTOBOW MOJLYJTh; TIITTITH/IENTh 1 TYP-
OUHHAS CEKIMsT; MIMTUH/Eb, TYPOUHHAS CEKIUs U
BUHTOBOW MO/yJb. MOHTaXX 3TUX KOMIIOHOBOK
MOJKET OCYIIECTBJIATCA KaK B YCJIOBUAX 11€Xa, TaK
U HEMOCPEe/ICTBEHHO Ha CKBakuHe. MomysbHbIe
TypOOBUHTOBbIE JIBUTATEIN OPFaHMYHO COYETAIOT
CTabUIBHOCTD YHEPTETUYECKON XaPAKTEPUCTUKH
BO BPeMEHU U BBICOKYIO KECTKOCTb IMHUU MOMEH-
Ta, 4TO 0OECTIEYNBAET TOCTIKEHIE O0JIee BBICOKUX
MoKasaTeJsieil paboThI I0JIOT, YeM ITPU UCTIOJIb30Ba-
HUY TYypOOOYpa UM BUHTOBOTO JIBUTATEJIS.

N3 BBINEN3I0KEHHOTO MOXKHO C/leflaTh 3aK-
JIloueHue, yTo B HacTtosee Bpema B3/l ahdex-
TUBHO TIPUMEHSIETCS TIPH MTPOXOJIKE TIYOOKUX WH-
TEPBAJIOB, TIpU OyPEHUN HAKJIOHHO-HATPABJIEH-
HBIX ¥ TOPU3OHTAJIBHBIX CKBAKWUH, TIPU PEMOHTE
CKB&KUH, TIPK OYPEHUH IEMEHTHBIX MOCTOB | TIeC-
yaHbIX MPoOOK. /[namason Beimyckaembix B3/l 1o
UX IUaMeTpy BeJauk — oT 42 10 240 mMM.
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IOBLJIEI IHHOBALIIMHMX
BYPOBUX TEXHOJIOTTIA
Ornsipg mitepatypu

PosrasgayTo mporiecu yTBOpeHHS aJIMa3HOTO TOPOIOPY -
HIBHOTO IHCTPYMEHTY: KPYIHOAAMa3HOI 6ypOBOI KOPOHKH;
JpiGHOaNIMa3HOI 6YPOBOI KOPOHKM; KOPOHKU OCHAIIEHOI CHH-
TETUYHUMU aJIMAa3aMi; apPMOBAHOI KOMITO3UIIIHHUME MaTe-
piaramu 3 BUKOpUCTaHHSM anmasiB. Haseseno erann inHo-
BalliiHOTO PO3BUTKY OYPOBUX TEXHOJIOTIIA.

Kniouogi crosa: anvasna 6yposa KOPOHKA, MITYYHE BUK-
PUBJIEHHSI CTBOJIA CBEP/JIOBIHI, TBUHTOBHMI 3a0iHIIA IBUTYH.

A.A. Kozhevnikoo, A.K. Sudakov

State Higher Education Institution
«National Mining University», Dnipropetrovsk

ANNIVERSARIES OF INNOVATIVE
DRILLING TECHNOLOGIES
Reference Review
Processes of formation of diamond rock cutting tools, na-
mely big diamond drilling crown; small diamond drilling crown;
crown equipped with synthetic diamonds; reinforced by com-
posite materials using diamonds are considered. Stages of in-
novative development of drilling technologies are presented.

Keywords: diamond drilling crown, artificial borehole
deviation, screw downhole motor.
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