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BBEJAEHHUE

AKTyaJbHOCTh. B nmpakTtuke OypeHUs CKBaKMH IIPOCIIEKUBAIOTCS
BO3pacTaHus o0bema OypeHus BO/103a00pHBIX, re0TepMaJIbHBIX,
re0JIOrOpa3BeIoYHbIX M Jp. CKBAXUH B TBEPIBIX TOPHBIX Hopoaax. B Takux
nopojiax OypeHHue XapakTepru3yeTcsi HU3KOW MEXaHMUECKON CKOPOCThIO OypeHus U
IPOXOJUMOCTBIO Ha 10510TO. [ToBbImaTh 3 ek TUBHOCTH OypeHus: B OU4eHb TBEPIBIX
TOPHBIX MOPOJIaX MOXKHO PEaIn30BaTh 3a CUET pa3pabOTKH HOBBIX MaTE€pPHAIOB H
HOBBIX KOHCTPYKTUBHBIX pEHICHUH IJIs TMOPOAOpa3pyLIaroiero HUHCTPYMEHTA,
pa3pyLIAIIEr0 TOPHYIO MOPOAY MEXAHUYECKHUM CHOCOOOM. XOTh M MPOBOJATCS
NOCTOSIHHBIE MOJIEPHU3ALMU TOPOJIOPA3PYyIIAIOLIEr0 HHCTPYMEHTa, OypeHue
MEXaHUYECKMMHU CIOCOOaMU B OYEHb TBEPABIX MOPOJAX OCTAETCA HEAOCTATOYHO
3¢ ()EKTUBHBIM.

HlapocTpyiiHblii  crmoco®  OypeHMs CKBaXKMH, IIOKa3al  BBICOKYIO
3¢ ()EeKTUBHOCT, MpU OYpPEHUH TBEPABIX TOPHBIX IMOPOJA IO CPABHEHUIO C
MEXaHUYECKUM BpalaTeabHbIM OypeHueM. OpnHako, OypeHue HaKIOHHHO-
HaIpPaBJIEHBIX CKBAXUH JIaHHBIM CIIOCOOOM He OBLJIO UCCIIEA0BAHO B IOJKHOW Mepe.

[apocTpyitHoe OypeHue CKBaKMH MO3BOJISIET pa3pylliaTh TOPHBIE TOPOIBI C
NOMOUIBIO YJIapOB LIApOB Ha BBICOKOM CKOPOCTH, O€30CTAHOBOYHO LIUPKYJIUPYS B
npu3a00OMHONW 30HE CKBaXKUHBI, IMO3BOJSET PEIIUTh pPAJ TEXHUYECKUX U
TEXHOJIOTUYECKUX MPOOIeM.

eab padoThl.

Lenpro paboTHI SBISIETCS MPOBEACHUE UCCIEIOBAHUS BIUSHUSA 3€HUTHOTO
yTriia CKBaXXHHBI HA A((HEKTUBHOCTH MIAPOCTPYHHOTO OypeHUs.

IIpenmeToM JAHHOrO0 MCCJIeI0OBAHUSL SBISIOTCS TEXHOJOTHYECKHE

MPOIIECCHI MAPOCTPYUHOTO OYpEHUs.



PEDEPAT

BrinmyckHas kBanudukauonnas padota conepxxur 58 c., 14 puc., 8 tab., 28
JUTEPATYPHBIX HCTOYHUKOB.

KitoueBbie cioBa: miapocTpyitHoe OypeHue, MapoCTPyHHO-KEKTOPHBIN
OypoOBOIi CHapsiJl, HAKJIOHHO-HAIPaBJICHHOE OypeHue.

OOBeKkTOM HCcienoBaHUsA sBIseTcs (FOTCA) IIApOCTpyHHOE OypeHue
CKBQ)KHH.

L{enb paboThI — IPOBECTH UCCIIEIOBAHUE BIMSHUS 36HUTHOTO YIJIa CKBaKUHbI
Ha 3((HEKTUBHOCTH IIAPOCTPYHHOrO OypeHHUs.

B mporecce wuccienoBaHus MPOBOJUIUCH HUCCIEAOBAHUS JUTEPATYPHOTO
o030pa MO TUTaHY: HWCTOPHS PA3BUTHS IMAPOCTPYHHOTO OYpEHHUS CKBaXXUH,
TEXHUYECKHUE CpEJCTBAa IS HAKJIOHHO-HAMPABIEHHOTO OypeHUsi CKBaKUH
TPaJANIIMOHHBIMU CTIOCO0aMU, OTIBIT OYPEHUS HAKJIOHHBIX CKBAKUH IMAPOCTPYHHBIM
criocoboM. PazpaboTka METOAMKY TPOBEACHUS YKCIIEPUMEHTAIBHBIX UCCIIEA0BaHUN
U CTaTUCTHUYECKOM OOpabOTKM JaHHBIX. OKCIEPUMEHTAJbHBIE HCCIEIOBAHUS
BIIUSTHUS 3¢HUTHOTO yTJIa CKBAXXUHBI Ha 3()(PEKTUBHOCTH MAPOCTPYHHOTO OYpeHUS
ckBakuH. KauecTBeHHast ¥ KOJTMYECTBEHHAs OIICHKA BJIMSIHUS JAHHOTO (hakTopa Ha
3G (HEKTUBHOCTH MIAPOCTPYHHOTO OYpPEHUST CKBAKHH.

B pesynbraTe uccnenoBaHus Obula pa3zpaboTaHa METOAMKA IPOBEIEHUS
HKCIIEPUMEHTAJIbHBIX HMCCJEIOBAHUNA BIMSHHUS 3€HUTHOTO YIJIa CKBaXMHBI Ha
3 (HEKTUBHOCTD MIAPOCTPYHHOTO OYpPEHUSI CKBAXKHH.

B Oynymem mnnaHupyeTcss MPOJOJDKEHHE HMCCIEI0BATENbCKUX U OMBITHO-
KOHCTPYKTOPCKHX paboT.
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JUTEPATYPHBINA OB30P

Crioco6 pa3pyuieHus TOpHBIX TOPOJI YapaMy 11apoB ObLT peioxkeH B 1955
. TPYIION y4eHbIX amepukaHckod HedTsHoi xommanuu «Kaptep Oitn K°». C
MOMOILBIO CTPYHHOT'O HACOCAa OHU MPOBOAMIIN Pa3pyLIEHUE TOPHBIX OPOJ yIapaMu
OBICTPOABMXKYIIUXCS 111apPOB.

B pesynbTare mpoBeneHHBIX Ja0OPATOPHBIX HCCIEAOBAHUN NpU OypeHuu
U3BECTHSAKA UMM ObliIa JOCTUTHYTa CKOPOCTh NMPOX0aKH 6,8 M/4. 1 Ha ocHOBE 3THUX
UCCIIEIOBaHUM ObUTM CKOHCTPYMPOBAHBI JBa IIAPUKOBBIX Oypa Auamerpom 228,7
MM JJ1s1 OypEeHUsI CKBaXKHH.

B xonme mpoMbIIIIEeHHBIX UCHBITAHUN OBLIO MpoOypeHo 16,2 M B Mpamope,
U3BECTHSAKE M PO30BOM KBAapLUTE C IPUMEHEHUEM B KadyeCTBE IPOMBIBOYHOMN
XKUJKOCTH BOJbL. [Tpu OypeHnn okj1axoMCcKoro MpamMmopa (Msrkas nopoja) CpeIHuin
JMaMeTp CKBaKMHBI paBHsICA 270 MM, a cpeaHssi CKOPOCTh IPOXOJKH COCTAaBUIIA
2,29 m/4. Tlo BUPIKMHCKOMY HU3BECTHSKY (MOpOJa CpEeIHE KpernocTH) Obuia
MOJIy4eHa CPEeAHsS MEXaHU4YecKasi CKOpoCTh 1,22 M/4 ipu [uaMeTpe CKBaXuHbI 251
MM. Cpennsisi MexaHMUYeCKas CKOpOCTb OypeHHs pO30BOro KBapuuTa (TBepaas
nopoaa) coctaBuna 0,15 M/4, a nuamerp ckBaxuHbl - 246 mwm. Ilpu Oypenun
MpamMopa ¥ HM3BECTHSKA CTaJbHbIE IIAPbl MPAKTUUYECKH HE H3HAIIMBAIHUCH, MPHU
OypeHuu ke KBapiuTa 3a 3,5 dyaca Bec nopiuu B 63,5 kr ymenbmuics Ha 1,13 kr.
M3HOC MNOBEpPXHOCTEM KaMmepbl CMEIICHWS W JpYrux JeTalled ammapara ObLl
HECYILIECTBEHEH.

B pe3ynbrare mpoBEIEHHBIX TEOPETUYECKUX M SKCIEPUMEHTAIBHBIX padOT
ObUIO CZENIaHO 3aKII0YEHHE O BO3MOXHOCTU «IPOU3BOAMTH Pa3pyLIEHUE TOPHBIX
NOPOJ, C 3aMETHOM CKOPOCTBIO, YTO MOKA3BIBAET PEATbHOCTh MPUHIUIIOB OypeHUs
ynapamu mapoB. JlanbHeilmume paboThl MOTYT OBbITh CHEJIaHbl JJS TOJHOTO
OIPEIENICHNS UX NTEPCIEKTUBHOCTH B YCIIOBHSIX TPOU3BOACTBAY.

Opnnako depes ath JeT (B 1961 1.) 0iMH U3 y4aCTHUKOB 3THX UCCIIEIOBAHUM
JLY. JlemxepByn OTMETWJ, YTO UMIIYJIbCHOE IIAPUKOBOE OypeHHe ¢
HKOHOMHYECKON TOUYKM 3pEHHUS MEHEE BBITOJIHO, YEM BpalIATENIbHOE, U YTO TaKOH
croco0 HE UMEET MPAKTUYECKOr0 MPUMEHEHUS.

Hecmotpst Ha mpuBeneHHble 3akiatoueHus, ¢ 1963 r. pykoBoautenb A.b.
YBakoB, aHAIU3UPYS PE3YIbTATHl aMEPUKAHCKUX YUEHBIX, YKa3aJl Ha X HE COBCEM
00beKTHBHBIC BbIBOALI U B HDkHO-Ka3axCcTaHCKOM TIe0JIOTHYECKOM YyHpaBiICHUU
HAYaJIUCh JTAJIbHEUIIINE HMCCIENOBAHUS JAaHHOTO Ccrocoba OypeHws, Ha3hbIBAEMOTO
LIaPOCTPYMHBIM.

B pesynbprate mnpoBeAEHHBIX WCCIIENOBAaHUN, TOAPOOHO OIKMCAHHBIX B
paboTax, ObUIM  BBISBICHHl  OCHOBHBIC  AHAJUTUYECKHE  3aBUCHMOCTH,
XapakTepU3ylolMe IMPOIECC pa3pylIeHUs] TOPHBIX MOPOJA yAapamMu IIapoB,



pa3paboTaHa METOJIMKA pacyeTa MpoLEeCcCOB MAPOCTPYHHOro OypeHusi, MPOBEACHBI
7a00paTOpHblE W TOJIEBBIE  MCHBITAHHS,  PAcCCUMTaHa  HKOHOMHYECKAs
3G (HEKTUBHOCTh JAHHOTO CHoco0a. ODKCIEPUMEHTANIbHO YCTAaHOBJIEHO, YTO B
ONITUMAJIBHOM pPE&XHME paldOThl MAPOCTPYWHBIX amnmapaToB MeEXaHWYeCKas
CKOPOCTb OYpEeHUsI BO3PACTAET C YBEIMUYEHUEM KPETOCTH T'OPHBIX MOPOJ U MOKET
ObITh paBHOM 20 M/4 B KpETIKMX M OY€Hb KpenKux nopoaax. [Ipuyem 605b1110i H3HOC
CHapsiia MOKHO HCKIIIOUWTH 3a CYET CO3JaHUsl ONTUMAJIbHOM CKOPOCTH BbLIETA
IapoB, IPU KOTOPOM OTCYTCTBYIOT OTCKOKH IIapOB OT 3a00s1.

B mmccepranuu kazaxckoro ydeHoro 3aypoOekoBa C.A. 1995 r. [8] Obumm
ONpEJIEICHbl  PAallMOHAJIbHBIE  MapaMeTphl  MPOIECCOB  pa3pylIeHUs  IpH
apoCTPyHHOM OypeHWH, Ha OCHOBAaHWU Yero pa3paboTaHa HOBas KOHCTPYKIIHS
mapoctpyiHoro cHapsiga IICM-216. I[IpoMblnuieHHBIE HMCHBITAHUSA TOKA3aJIH
MPEBBIIEHNE MEXaHNYECKON ckopocTH Ha 20% 1 nmpoxoaku Ha 1070To Ha 43% 1o
CPaBHEHHMIO C CEPUUHBIMU JI0JOTAMH.

[lonydeHHbIE pe3yJIbTaThl BBI3BAIIM AKTUBHBIM MHTEPEC UCCIEAOBATENCH U
IIPOU3BOACTBEHHUKOB. Pa3paborannbiii YBakoBeiM A.b. u Illtpaccepom B.B.
HIApOCTPYWUHBIN cHapsin ais OypeHus ckBaxuH [9] mojBepraicst AajibHEHIIEMY
coBepuieHcTBOBaHUI0. Jlepoenes JI.C. u ap. pazpaboTanu cHapsia sl 3pO3UOHHOTO
Oypenus [10], cHaOXeHHBIN CPEICTBOM ISl ONPEECICHUS PACCTOSIHUS OT €T0 Cpe3a
10 3a00s CKBAXWHBI, CBSI3aHHBIM C MEXaHU3MOM MoJayu Hacaaku. A.B.
JlyrapusIpeHOBBIM U Ap. 3asBJICHA KOHCTPYKIHUS MIAPOCTPYWHOro cHapsga [11], B
KOTOPOM COIUIOBas Hacagka M pa3srOHHAas KaMmMepa COEIUMHEHbI IIAPHUPHO-
MOBOPOTHO, YTO 00ECHEeYNBAET TPEOYEMbIN TUaMETP CKBAKUHBI 110 BCEH ITyOUHE.
3y6koBa T.H. pazpaboTana 1Be KOHCTPYKIIMU MIAPOCTPYHUHOTO CHAPSIA.

B XXI Beke mHTepec CHENUATUCTOB K MIAPOCTPYHHOMY OYpEHHIO 3aMETHO
cHuswicsa. B myOnukyeMbix paboTax wamie paccMaTpUBAIOTCS —MPOOJIEMBI
KOHCTPYUPOBAHUSI MPU UCCIICIOBAaHUN KOMOMHUPOBAHHBIX CIIOCOOOB pa3pylIeHUs
rOpHbIX TOpoJ. Tak mmapocTpyiiHoe OypeHuEe 3auHTEPECOBAIO YKPAMHCKHUX
uccienosareneit [19-21], koTopsie pazpaboranu rUApOAUHAMUYECKUANA CHapsiI, B
OCHOBE KOTOPOTO JICKUT KOMOWHAIMS IIApOCTPYHHOrO U JIPOOOBOTO OypeHHs.
Opnako wHGOpMAIMK O TPOBEICHUU JATbHEUIINX MCCIIENOBaHUN B paboTax He
OBLIO TIPEICTaBIIEHO.

Bypenune HakI0HHO-HAIIPaBIEHHBIX CKBAXXUH IAPOCTPYHHBIM CIIOCOOOM yKe
OCYILECTBISUIOCH paHee B CasikCKOM Te0JI0ropa3BeI0OYHON MAPTHH.

N3 ctBoNa panee npobypeHHoi ckBaxxuHe 270 B uaTepBaie 150 m
HE00X0AMMO OBLIO MPOOYPUTH BTOPOM CTBOJI /ISl TIOJICEYEHUSI PYTHOTO Teja Ha
riyoune 240 m. [IpoekTHass ”HTEHCUBHOCTh UCKPUBJIICHUS B CTOPOHY YBEJIIMUCHUS
3€HUTHOTO yTJIa COCTaBJisIa 1 Tpaayc Ha KaXable 2 M IIPOXOIKH.
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Pucynok 1.1.
[ITapocTpyiHbIii anmapar
IITA —1 cocrout us:

Ha rimy6une 150 m cTtBO ckBaxkuHbl 270 ObLI
MEPEKPHIT PACIOPHON METATIMYECKON MTPOOKOUN — KITMHOM
— 110 00IIIEU3BECTHOMY METO/TY, pa3pabOTaHHOMY B
BocTouHo - Ka3axcTaHCKOM re0J0rn4ecKOM YIIPABICHUU.
Ot6ypuBanue u qanbHeiee OypeHue BTOporo CTBoJIa
OBLITM TIPOU3BEACHBI IIAPOCTPYHHBIM CITIOCOOOM.

Jli1a GypeHust BTOPOTo CTBOJIA UCIIOJIB30BaIH
mapocTpyrnslie anmaparsl LHITA-1 Hapy)HbIM quaMeTpoMm
90 MM U cTanbHbIE mapsl AuaMeTpoM 9 - 12 mm. B
Ka4eCTBE TPOMBIBOYHOM JKUJKOCTH IIPUMEHSIIN BOLY.

[Tapoctpyitasiii anmapat [IIA-1 (puc. 1.1.) cocrour

U3 Kamepbl cMenieHus 2, nuddysopa 1, koprryca KaMepsl
paspexenus 4, pabodero coria 5, narpyoka 6. K kamepe
cMmenieHus 2 cHu3y Ha pe3b0e kpenutces quddysop, a
CBEpXY - Kopityc kaMmepsl paspexenus 4. [larpyook 6
YCTaHABJIMBAETCSI BHYTPH KOPIyca KaMephbl Pa3peKeHUsI C
MIOMOIIBIO TPEX IUIACTUH Ha cBapke. Coro 5
BBUHYMBAETCS B HIDKHUM KOHEI matpyOka. PaccrosHue
MEKTy BBIXOJIHBIM CEYEHHUEM COILIA U BXOJHBIM CEYEHUEM
KaMephl CMEIICHUS PETYJIUPYETCs KOJblaMu 3.

[[TapocTpyiiHbIi anmapaT COEAUHIETCS C KOJIOHHBIX

OypuIIbHBIX TPYO matpyokom 6. Heobxomaumas

WHTEHCUBHOCTb UCKPUBJICHUSI TIOCTUTAJIACH MTOJ00POM

1 - nuddysop; 2~ kamepa  kpypoit TPyOBI ¢ ONpPENETEHHBIM YITIOM H3TH6A.

CMEIICHHUS; 3 — KOJIBI[O

PETYJINPOBKY; 4 — KOpITyC
KaMepbl pa3peKeHus; S5 —

pabouee corwo; 6 —
naTpyook

1.1. TIlpomecc OTKJIOHEHHSI CKBAKHHbI ¢ IOMOIIbIO IAPOCTPYHHOTO

anmnapara

[Tportecc OTKIIOHEHHS CKBaKHHBI ¢ IIOMOIIBIO IIIAPOCTPYWHOTO ammapara
MIPOBOIUIIOCH CIEAYIOIIUM 00pa3oM:

1. YucTka CKBaKUHBI OT APOOU U IIJIaMa, pa3pylIeHUE OCTAaTKOB KEPHa;

2. COopka cHapsia Jyisl HallpaBJICHHOTO OypeHHs, YCTAaHOBJICHHUE

OTKJIOHSIOIIETO U
KJIMHOMETPA,;

HCTPYMEHTa Ha TpeOyeMBbIil YroJl U IpoBepKa padOThI

3. HoctaBka Ha 3a00# OPIIUU CTATBHBIX IIAPOB;



Cryck mapocTpyHHOIO anmnapara B CKBOKHHY;
OpueHTupoBaHue CHapsaa;

bypenue;

[Togbem cHapsna;

N3Bnedyenue mapoB (110 HEOOXOAUMOCTH);

© ©o N o a b

3amep UCKPUBIICHHUS.
YucTka CKBaXXHHBI OT 1IJIamMa, OCTATKOB IPOOU U KepHa HE0OX0IMMa BO
n30eKaHue BO3MOYKHOTO 3aKJIMHUBAHUS CTATHHBIX IIAPOB B KAMEPE CMEIIICHUS

IapOCTPYHHOIO amnmnapara.

Cuapsi1 HanpaBJIEHHOTO OypeHUsl COOMpPAETCSl HA TOBEPXHOCTH.
[TapocTpyitHblii anmapat ¢ KpUBO# TpyOOil OPUEHTUPYETCS B 3aIaHHOM
HarpasiaeHun npudopom IK-1, 3aTrem npoBepsieTcss HaAEKHOCTb PadOThI

IHOCJIICAHCTO.

[laps! Ha 32001 TOCTABIIAIOT CIAEAYIOUIMM 00pa3oM. Ecim ckBaxuHa paHee
Oypuinach 0e3 KakuX-1100 OCIIOKHEHUI U UMEET CTBOJI O0OJIee WIIH MEHEe
BBIICP)KAHHOTO CEUCHUs, T.€. HET KaBEPH U CTAIIMOHAPHBIX KIIMHBEB, TO CTAIbHBIC
H1apel Ha 32001 MOXKHO J1IOCTaBUTh B CHIELIMATILHOM OyMa)KHOM IaKeTe.
ByMaxkHbIN MakeT KeaaTeabHo AeiaTh 0€3 yIiloB, KPYIriol (GopMbl, pa3MEPOM HE
6onee 2/ 3 nuameTpa ckBaxuHbI. [Ipy OOJIBIIIOM KOJIWYECTBE MIAPOB UX
HE0OXO0MMO pa3AesuTh U yIaKOBaTh B OTJE/IbHbIE OyMakHbIe MakeThl. [lakeTsl ¢

mapamMu OpocaroT B CKBAKUHY C HEOOJBIINM HHTEpBAJIOM 1- 2 MuH.

[Ipu BKJIFOYEHUM IAPOCTPYWHOTO anmnapara CTpyeu KUJKOCTH, BBIXOISAILECH
u3 muddys3opa, OyMaKHbIHN MaKeT Pa3MbIBAETCS U YaCTSIMU BEIHOCUTCS Ha
MOBEPXHOCTh. EciM Mo Kakum-1u00 MpUYuHaM JIOCTaBKa MIApOB B MAKETaXx,
OpocaeMbIX B CKBaXHUHY, 3aTPYAHEHA, TO TOJIB3YIOTCS CIIEIIUATBHBIM
KoHTeliHepoM. KoHTelHep A TOCTaBKU MIAapOB HA 32001 CKBAKUHBI
MPECTABIIAECT COOOM KOJOHKOBYIO TPYOY, HIDKHSIS YaCTh KOTOPOU UMEET CY>KEHHUE
1o Bcemy nepumMeTpy. HuxHss yacTh KOHTEHHepa 3a0uBaeTCs MIOTHON

pa3MATYE€HHOM TTIMHOM. 3aTeM B KOHTEHHEp 3arpyKaroT He0OX0AUMOe



KOJIMUYECTBO (110 BECY) CTaJIbHBIX IMAPOB U C TIOMOIIIbIO OYPHIILHBIX TPYO CITyCKaOT
Ha 3a0011. He moxoxs mo 3a60s 0,4—0,5 M, CITyCK KOJIOHHBI TIPEKPAIIIAOT,
BKJTIOUYAIOT HACOC U TIOJ] IaBJICHUEM JKUIKOCTH IIAPHI BBIIABIUBAIOTCS U3

KOHTENHEpA.

1.2. KoMmmnoHOBKHM HHU3a OypH/IbHOH KOJIOHHBI PU OypeHNH HHTEPBAJIOB
YBeJIMYeHHS 3¢eHUTHOTO yIJIa CKBAaKUHBI yIJIa

JU1st yBeTM4eHUs! 36HUTHOTO yTrila CKBAKUH MPUMEHSIICS IIApOCTPYHHBIN
OTKJIOHUTEJIh COCTOSIIUN U3 ammnaparta 1, KpuBoi TpyOsl 2, IeHTpaTopa 3,
KJIMHOMETpa 4. B KauecTBe LIEGHTPATOPOB UCIIOJIb30BAIUCH KOJIOHKOBAs TpyOa
nuameTpoM 108 mm, niuHo# 1 - 1,5 M u kopnyc kauHoMeTpa 4 Toro e pa3mepa,
COEJIMHEHHbIE MEX Ty COO0M KOPOTKOM OypuiIbHOM TpyOoi quamerpoM 50 MM.
VYron uzruda KpuBou TpyObl OAOUPAIICS, UCXOI U3 HEOOXOTUMOMN
WHTEHCUBHOCTU UCKPUBJICHUS CKBAKUHBI.

VYBenn4eHne 3eHUTHOTO yrila apoCTPYHHBIM OTKIIOHUTEIEM
MIPOU3BOAMIIOCH 32 J[BA LIMKJIA B ONPEIEIICHHbIX HHTEpBajax. B UK HCKpUBIEHUS
CKBaXUH C UCIIOJIb30BAaHUEM ILIAPOCTPYUHOTO OTKIOHHUTEIS BKIIFOUAETCS TPOLIECC
COOCTBEHHO IIAPOCTPYHHOTO UCKPUBIIEHUS C MOCIETYIOUIUM OTOYpUBAHUEM 8 —
10 M OOBIYHBIM CHAPSIIOM.

[lapocTpyitHpiME ammapatamu 0ypuiu co ckopoctbio 0,3 - 0,45 M/4,
KOTOpasi HaXOAUTCS B MpeJieiax CKOpocTei OypeHus IpoObIo Mopo
YaTpIpKyIbCKOTO MECTOPOXKACHUS. [{7151 OypeHus: UCTIOJIb30BAMCH MIAPOCTPYIHBIC
anmnapatsl IIIA-6 nuamerpom 80 MM, CTanbHBIE MIAPHI AMAMETPOM 15 MM.
[TpousBoauTenbHOCTh Hacoca coctaBuiia 250 - 300 n/MuH.

[TapocTpyitHbii ammapat 1 ¢ MOMOIIBIO KPUBOH TPYOBI 2 MepeKaImBaics
OTHOCUTEIBHO OCU CKBOKHHBI B CTOPOHY YMEHbIIICHUS 3€HUTHOTO YIJIa HA YO Y.
C momorpio pedep Ha My(dTax 3 co3maBanach Takasi yCTaHOBKA OTKJIOHUTEJS, YTO

MEXKTY JIE)KAUYEeU CTEHKOM CKBAKMHBI M KPaeM ammnapara 0CTaBajiCs 3a30p, PaBHbIN
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Pucynok 1.2. KoMnoHoBka H13a

OypHIIBLHOM KOJIOHHBI C
NpUMEHEHHEM KPUBOH TPYOBI:
1-IlapocTpyiiHblil anmapar; 2-

Kpugas tpy6a; 3-Tpyda

nuamerpom 108 mm; 4-

Knunomerp; 5-Tlatpyoxmu.

20 MM, obecTieurBarONUii CBOOOTHBIN TTPOXO.
mapoB. OTKIIOHUTENb B CKBAKMHE OPUEHTUPOBAJICS
KJIMTHOMETpPOM 4.

Bcero 0bu10 IpoU3BEAEHO IEBATH
OTKJIOHEHUH 711 YMEHBIIICHHS 36HUTHOTO yIJa.
[[TapocTpyitHbIM amnmapaToM OypHIId ¢ 3aJaHHOMN
CKOPOCTBIO MOJ1auu CHapsAaa 1 cM uepe3 2 MUH 10
noponam X - X I kareropuii. B HEKOTOPBIX Ciydasx
C 1EJIBIO MOJy4YeHUs O0JIbIIIEeH pa3pabOTKu CTBOJA
CKBAXXUHBI IO TMAMETPY CKOPOCTh MOJIaYu CHapsia
CHUXKanach 110 1 cm 3a 3 MuH.

KpuBoit nepeBogHUK C HEHTPATOPOM
MIPUMEHSIETCS B OCHOBHOM JIJI1 YMEHbIIICHUS
(BBIKpYYMBAHMUSI) 36HUTHOTO YTJIa U U3MEHEHUS
a3UMYTAIBLHOTO HAIMPABJICHUS CKBAYXKUHBI.
OCHOBHBIM pabO4YHUM pa3MepoOM KPHUBOTO

MEePEBOJTHUKA SIBJISICTCS YTOJ 0L, HA3bIBAEMBIiA
YTIIOM U3ruda KPpUBOTO NIEPEBOIHUKA U
U3MEpsIEMBIN B Tpajaycax. linvmHa KpuBoro
nepeBoIHNKa 0ObIYHO NpuHUMaeTcs oT 0,2 110
0,4 M. Y TOueHOro KpMBOTO NEPEBOAHUKA YT OJI

n3ruba J0CTUTraeTcsl Hape3KOM HUKHEHN yacTu

€ro, T.€. KOHYCHOU Pe3b0bI JIs1 COEIMHEHUS C TaTPyOKOM armapara Mnoj

COOTBCTCTBYIOIIUM YTJIOM K OCH CaMOTI'0 IICPCBOAHUKA.



D [Ipu BEIOOPE U UCTIONB30BAHUH PA3IUYHBIX THUIIOB

| OTKJIOHUTEIEH CJICAYCT UMCTh B BUAY BCIINYNHY

7 3a30pa MEXAy CTCHKaMM CKBa)KHHBI 1 TOPLIOM

amrapara, HeoOX0IUMOT0 JiJisi CBOOOTHOTO

R MMPOXOKACHUS CTAJIbHBIX ITAPOB. HGHpaBHHBHLIﬁ

. ? BBI60p BCJIMYMHLBI 3TOI'0 3a30pa, a TaAKIKC €ro

OTCYTCTBUC MOI'YT IIPUBCCTHU K HCIKCIIATCIIbHBIM

/ / IIOCJIEICTBUSIM.
4 ' f [Tpu n1aGopaTOPHBIX UCTIBITAHUSIX PAZTUYHBIX
'C? ‘ “4  THNOB WAPOCTPYHHBIX ANNAPATOB OBLIO YCTAHOBIIEHO,
5 |y UTO CTEHKA CKBAXKHHDI, K KOTOpPOM IIPHKAT
v IapOCTPYHHBIN anmnapar, pa3padaTbiBaeTcs
® 4

- SHAYUTCIIbHO MCIUICHHCC, YCM Ta, I'’IC UMCCTCS 3a30P
-~ '.4'

MEXK CTEHKAMH allnapara U CKBaKUHEBL. JTO
Pucynok 1.3. KomnoHnoBka Hu3a oy p

GypHITbHO KOTOHHBI ¢ piveHeHney  OOBACHAETCS TEM, UTO CTAIBHBIE AP,
KPHBOTO TIEPEBOTHHKA: yBJIEKaeMbIe TIOTOKOM pabodeii JKUIKOCTH,
1-kpuBO¥i TEPEBOJHMK; 2-LEHTPATOP;  [POXOs ¢ OOIBIION CKOPOCTEIO Yepes3
3-xopoTka Tpyoa. MMEIOIIUICS 3a30D, pa3pyLIaloT CTEHKH
CKB@XMHBI 00JIe€ HHTEHCHUBHO. I103TOMY BO BCEX J1a00PaTOPHBIX UCIIBITAHUAX
IIAPOCTPYHHBIHA anmapaT yCTAHABIUBAJICS 0 LIEHTPY CKBAXMHBI C IOMOIIILIO
CIIEIHMAJILHBIX IIEHTPATOPOB, YTO 00ECIIEUNBAIIO PABHOMEPHYIO pa3paboTKy

CKBQKUHBI IO JUAMETPY.

1.3. CpencrBa opueHTAUMHU OTKJIOHSIOIIMNX YCTPOHCTB

OpnHoii 13 Hanbosee BaXKHBIX 3a71a4 MPU HATIPaBICHHOM OYpPEHUH SBISETCS
HaJIe)KHASI OPUEHTAIIMS OTKJIOHSIOIINX CPEJICTB B CKBakuHE. OT OBICTPOTHI U
TOYHOCTH OPUEHTAIIMU IIAPOCTPYHHOIO anmnapara B CKBaXKUHE B HEKOTOPO

CTCIICHU 3aBUCHUT U YCIICHIHOC ITPUMCHCHHUC 3TOTO MCTO/Ia B IIPONU3BOJICTBC.



[ToaTomy Hapsiny ¢ pa3pabOTKON TEXHUKH M TEXHOJOTUU HAMpPaBIEHHOTO
OypeHHs ¢ TOMOIIBIO MAPOCTPYHHOTO CIIOCO0a pa3pyILICHUsS TOPHBIX MOPOJ] ObLIO
yZIeJIe€HO 0c000€ BHUMaHuE NoA00py Haubosee MpUeMIIEMBIX CPEICTB

OpUCHTAIIHH.

B IocCJICAHCC BpCEM:A HCO6XOI[I/IMOCTB COBCPHICHCTBOBAaHUA MCTOI0B
OpUCHTAIHUN IIPUBCIIA K CO3AAHHUIO PA3JINYHBIX KOHCTpYKHI/Iﬁ OPUCHTHUPYOIIHUX
YCTpOﬁCTB, OCHOBAHHBIX Ha OIIPCACICHHUH PA3JIMYHBIMU crocobaMu u IMpucMaMun
BCIIMYMHBI YIJIa MCKIAY aHCHHaHBHOﬁ IINTIOCKOCTBIO CKBAXXHMHBI U OTKJ'IOHﬂIOHICﬁ

MJIOCKOCTBIO YCTPOMCTBA, OMMYCKAaEMOI'0 Ha 320011 CKBaKUHBI.

B pesynbprare npon3BOACTBEHHBIX UCIIBITAHUN B PA3JIMYHBIX I'€OJIOTUYECKUX
opranmzanusx Coserckoro Coro3za HauOosiee NTPUEMIIEMBIMH —CIOCOOaAMU
opueHTauuu ObUIM: camoopueHtupymoomasica nedatb A. H. KpsinaroBa (ans
KJIMHBEB); TPUOOP C TUIABUKOBOM KHUCIOTOM WJIM MEIHBIM KYIOPOCOM; 3BYKOBOM
curHanuzarop I'. I'. AHHEHKOBa; morpykHou arncuaockon KoHcTpykuuu BKI'Y;
anekTpuueckuit curHanmuzatop YkpHUI'PU; snextpuueckuit xkimmnomerp OK-1

koHcTpyKimu KazsMMCa.

[lepeuncieHHblE  OPUEHTUPYIOIIME  YCTPOWCTBA, 32  MCKJIIOYCHUEM
norpyxknoro ancuaockorna BKI'Y u knuHomerpa OK-1 KasMIMCa, paspaboTanbl
CPaBHUTEIIBHO JABHO W WX ONUCAHHWE MPUBOJMUTCS B CHELHAIBHON TEXHHUYECKOMN

JUTEpaType.

N3 Bcex CylecTBYIOUIMX CPEACTB OpPUEHTAIMU OBbUIM BBIOpAHBI IS
CPAaBHUTEIIBHOIO MCIIBITAHUS TOTPYXKHOW arcuaockon KoHCTpykuuu BKIY wu

anektpuueckuit kimnomerp IK-1 (puc. 1.4).

LI}/BCTBI/ITe.]'IBHBIM QJIEMCHTOM IIOI'PYKHOI'O alICHJA0CKOII4, pCarupyrommuM Ha
HAKJIOH W MOBOPOTHI, ABJIAACTCA CTCKILIHHASA aMIlyJla ¢ PTYTHBIM IIaApPHUKOM. I[J'I?I
MOJIYUCHUA JICKTPUICCKHUX CUTHAJIOB B JIATYHUKC CO3/IaHa ICIIb, COCTOANIIASA U3 IBYX
MMOJYIIPOBOAHUKOB-AUOAOB, COCIMHCHHBIX C IIpaBbIM H©W JICBBIM ITapHBIMU

KOHTAKTaMH, BIIAAHHBIMH B aAMITYITY. B kauecTBe kaHajia CBs3U MCIKAY NaTHUKOM



CUTHAJIOB U MPUEMHUKOM IMPUMEHEH OJHOXMIbHBIN Kabenb. OOpaTHBIM IPOBOIOM

CITy)KaT OypHJIbHBIE TPYOBI.

Pucynoxk 1.4. Knunomerp 9K-1:

1-marumk; 2-kopnyc; 3-KphIIIKa,;
4-BUHTEHI; 5-KOXKYX; 6, 7-BepXHHU
Y HWOKHUN TIEPEXOTHUKH; 8-
pamka; 9-otBec; 10-komoska; 11,
12-KOHTAKTHBIE [ITACTHUHEL, 13,
14-tokocbeMHble BUHTEI, 15-urna;
16-tekcronutoBas BTynka; 17,

18-nuonel.

KimmnaomeTtp COCTOUT u3
JaTyuka |, yCTaHOBJIEHHOTO BHYTPH
KOpIyca 2, FepMETUYECKHU 3aKPBITOTO
KpbllIKOM 3. JlaTyumk KpenuTcs K
Kpbilike 3 BuHTamu 4. Ha kpbiiike
MMEETCI  METKa, 10  KOTOpPOWM
KIIMHOMETP  yCTaHAaBIIMBAE€TCA B
TpeOyemoe momnoxkenue. Kopmyc 2
3aMojHseTCs  TpaHCHOpPMaTOPHBIM

MacCJIOM.

Jatuuk 1 cocTout u3 pamku 8
Y TIOJIBEIIEHHOTO B €€ BEPXHEM YTIy
orBeca 9. HukHss 4acTh paMKu
BBIIIOJTHEHA B BHUIE KOJOOKH 10 w3
JTUDJIEKTPUUECKOTO Marepualia, o
obenm CTOpOHaM KOTOpOH

MapaJUICIIBHO IPYT APYTY

pacmnoJIOKEHbl KOHTAKTHBIE MIAaCTUHBI 11 1
12. Ha koHme oTBeca MMeeTCsS Ia3 C JIBYMS
TOKOChEMHBIMU BUHTaMu 13 u 14. OtBec Moxer
MMETh VTJIOBOE TMEPEMEIICHUE B IUIOCKOCTH
natyuka (/ —/), mpudem mpu yriax ot HyJss 10 3°
TOKOCHhEMHBIE BUHTHI OyJIyT HaXOJUTHCS MPOTUB
M30JIMPOBAHHOIO  Y4YacTKa KOJIOJKH, a ¢

YBEJIMYEHHUEM yIia nepemerienus ¢ 3 go 50° —

IMPOTHUB COOTBETCTBYIOIIIMX KOHTAKTHBIX IIJIACTHH. Bnar011ap;1 IapHUpPy OTBEC

TaKKe€ MOXET IepeMeliaTbcs Ha 2—3° B HaNpaBi€HUU, NEPHEHIUKYISIPHOM K



KOHTAKTHBIM ILTacTUHAM. BenuuuHa NEPEMCIICHUSL MOKCT PEryjJupoBaTbCA

TOKOCBCMHBIMHM BUHTaMU.

Kopnyc patumka BBINIOJTHEH B BHUAE CTAaKaHA, UMEIOIIET0 KOHWUYECKUU
XBOCTOBUK JIJISI YCTAHOBKM M KPEIUICHUS HAa HIKHEM IEPEXOJHHKE KOX yXa
KJIIMHOMETpPA. B KpBIIKY KJIMHOMETpa BMOHTHpPOBaHa uria 15, u3onupoBaHHas
TEKCTOJIMTOBOM BTYNKON 16. HukHUN KOHEI KOHTAaKTHOW HWIJIbI COCAMHSCTCS
MIPOBOJIHUKAMU Yepe3 AMoAbl 17 1 18 ¢ COOTBETCTBYIONIMMM IIJIACTUHAMM JaTYUKA.
Ha xabene mo OypuiabHBIM TpyOaM CIIyCKAeTCsS KOHTAKTHBINM IITHIPb, KOTOPBIH,
KOHTaKTUPYsl C HUIJIOM 15, 3JIEKTpUYECKH CBS3bIBACT KIMHOMETP C IYJIBTOM
(MHKpOaMIIEpMETPOM), YCTAHOBJICHHBIM Ha TIOBEPXHOCTH. B miporiecce opreHTaum
OTKJIOHSIOIIMX YCTPOMCTB JaTYMK KIMHOMETpa (UKCHUPYET Ha MYJbTE YEThIpE

ITOJOXXCHHUA OTBECA OTHOCUTCIBHO KOHTAKTHBIX ITJIACTHH.

I'ocynapctBenHolt komuccueid MunucrepcrBa reojoruun Kazaxckoit CCP
OpUEHTHUpYIOIIee yCTpoUcTBO KOHCTpykiuu KaslMIMCa Obulo mpuHATO K

BHEJIPEHUIO.



BoIBOaBI MOC/IE MPOBEACHUS JJUTEPATYPHOT0 0030pa
Jlenast BBIBOZBI IO MPEABIAYIIIAM KOHCTPYKIUSAM 10 HCKPUBJIEHUIO, CIENYET
OTMETUT:

e OTCYTCTBYIOT pe3yNbTaThl OypeHHs] HAKJIOHHO-HAMPABICHHBIX CKBAXKUH C
MIPUMEHEHUEM IAPOCTPYHHO-IKEKTOPHOTO OypoBOro cHapsaa
KOHCTpyKImu TITY.

e OTCYTCTBYIOT CBEIEHHUS O BIMSHHM 3€HUTHOIO YIJIa HA MEXaHUYECKYIO
CKOpPOCTb OYypeHUsT M PEXUMHBIE MapaMeTpbl IIAPOCTPYHHOro OypeHHs
CKBa)KMH.

e OTCYTCTBYIOT  TEXHHYECKHE  CpEICTBA I  IPOCTPAaHCTBEHHOTO
UCKPUBIICHHS CTBOJA CKBAXWHBI C [PUMEHEHHEM IIApPOCTPYWHO-
9KEKTOPHOT0 OypoBOTo cHapsiga KoHCTpykuuu TITY.

[IpoexktupoBanue koHcTpykuuun HIDBC nns OypeHus B uHTepBajax
TBEPJBIX TOPHBIX MOPOJ IOJKHO COOTBETCTBOBATH CIIEAYIOIINM TPEOOBAHUSM

® HE JOJDKHO OBITh IOCTOSTHHOIO KOHTaKTa OypoBOro cHapsja c 3aboeM
CKBAKMHBI, T.e. OypoBBIE CHapsiAbl C JlallaMd, OIOPOW M OIOPHBIM
OalIMaKoM SIBJISIOTCS] HEpalMOHATbHBIMY;

e HeoOXoAuMO H30erath BpallleHHs OYpOBOTO CHapsija, a TaKkKe CO3JaHUs
OCEBOM Harpy3KH, 4TO YCIIOKHSIET IpoLecc OypeHus;

® KeJaTesIbHO, YTOObl B OCHOBE KOHCTPYKLIMH JIEKaJl CTPYUHBIA ammapar ¢
COIUIOM U KaMepoll CMelleHus IWIMHApPUYECKOH ¢GOopMbl C  UX
[IOCJIEOBATEIBHBIM OCEBBIM PACIIOIOKEHUEM;

e Kamepa CMellIeHus1 OypOBOro CHaps/ia A0HKHA OKaHUYUBAThCS TUPHy30poM,
UCIIOJIb30BAaHUE KOTOPOIrO MO3BOJIUT IIapaM 0ojiee MHTEHCUBHO pa3pyliaTh
nepudepuitHyIo 4acTb 320051 CKBaXKUHBI, TEM CaAMbIM MOKHO IO/1JIEP’KUBATh
MUHUMAJIbHOE 3HAUYE€HHE PACCTOSHUA MEXIYy T0JIOTOM U 3aboeM, 4To
yBEIMYHT d(PPEKTUBHOCTD MAPOCTPYUHOTO OypeHUS;

® HEoOXOJMMO HCIOIb30BaTh 3aJEP>KUBAIOIIEE YCTPOMCTBO, MO3BOJISIONIEE

CHATb OI'PpaHHUYCHHUA Ha pacxon HpOMBIBO‘IHOﬁ KHUOAKOCTH, 3HAYCHHC



KOTOpPOTO OyAeT BBICOKUM Jisi ONTHUMAJIbHOTO pa3pylIEHUs TBEPIbIX U

KPETIKUX TOPHBIX MTOPO/T;

e B T1polecce OypeHHUs HEOOXOAMMO OCYHIECTBISATh KOHTPOJIb HaJ
NOJIJICP>)KAaHUEM ONTHUMAJILHOTO PACCTOSIHUSI MEXIY J0JOTOM U 3a00eM U
TpedyeMoro JuaMeTpa CKBaKUHBL;

® B KOHCTPYKIIMM OypOBOTO CHapsjga [JOJbKHAa OBbITh MpeaycMOTpeHa
BO3MOXHOCTh 3aMEHbI H3HOIIICHHBIX I11IapOB HOBBIMHU B IpOIIECcCe perca;

® KOHCTPYKIHUs OypoBOro CHapsia JOJDKHA OTJIMYAThCSl MPOCTOTOU
YCTPOMCTBA U IKCILTyaTaIlUH.

[Ipumenss nepeuyucieHHbie TpeOoBaHUs, B TOMCKOM MOJUTEXHUYECKOM
YHUBEpCUTETE Ha Kadeape OypeHUs CKBaAXHUH Oblia pa3paboTaHa KOHCTPYKLUSA
IIAPOCTPYHHO-3KEKTOPHOTO OypoBoro cHapsiia (Pucynok 1.4). OHa BKIIOYaeT B
ceOs1 3a7iep>KUBAIOIIee YCTPOUCTBO 3 KOHUUYECKOW (DOPMBI, MO3BOJISIIOIIEE CHSTH
OTpPaHUYEHUS Ha PACXO]l MPOMBIBOUYHOM JKUIKOCTH, a TAK)KE HAMPABJISIONIECE IIaphl
HEIMOCPE/ICTBEHHO B Kamepy BcackiBaHus 4. CHapsi 3akaHunBaercs 1uddy3opom 6,

KOTOPBIN 00€CIEeYnBaET JIYUIIYI0 pa3pad0TKy CKBAKUHBI IO TUAMETPY.

‘A ;/f7

Pucynok 1.4 - lllapocTpyitHO-33K€KTOpHBII OypOBOIi CHapsiA:
1 — nepexoAHMK HA HarHETAaTeNbHYI0 MarucTpaib; 2 — COIUIO; 3 — 3aJepKHUBAIOIIEe YCTPOUCTBO;
4 — xamepa BcachlBaHUS; 5 — KaMmepa cMmeeHust; 6 — nupdysop



Caenyomnue riiaBbl He YKa3bIBalOTCS B CBSI3M € TeM, YTO OHH HMEIOT
KOMMEPYeCKYI0 TaifHYy:

2. Mertoauka npoBeACHUS YKCIIEPUMEHTATHHBIX UCCIICIOBAHNUN
2.1. Meroauka cTaTUCTHYECKOM 00pabOTKH pe3yIbTaTOB UCCIIEOBAHUM
2.2. Metoniuka ompe/iesieHUs TapaMeTPOB CTPYHHBIX allapaToB

2.3. Metonuka TpoOBEACHHUS SKCIEPUMEHTOB NMpU OYypeHHH C pacxXxaXKHBaHHEM
OypoBOro cHapsa

2.4. MeTtoauka SKCIEPUMEHTAIBHBIX HCCIICIOBAHUN TIPH 3a0ypKe CKBaKUHBI C
oOpa3oBaHUEM KPUBOJIUHEHHOTO 32005

3. HccrnenoBanusi BAMSIHHSI 3€HUTHOTO YIJia CKBaXUHBI HAa 3(PHEKTUBHOCTD
IApOCTPYWHOTO OYpEHUs CKBAXKUH

4. KayecTBeHHas W KOJIMYECTBEHHAs OIEHKA BIMSHUS JAHHOTO (pakTopa Ha
3G (HEKTUBHOCTH MIAPOCTPYHHOTO OypeHUs



SAK/IIOYEHUE

B pabote u3i0okKeHbl Pe3yNbTaThl TEOPETUUECKUX M IKCIEPUMEHTATBHBIX
UCCIICIOBAaHUM  TEXHOJOTMYECKHMX  MPOILIECCOB  HAKJIOHHO-HAMPaBICHHOTO
HIapOCTPYHHOTO OypeHHsI C HCIOJIb30BAaHUEM MPOTPAMMHOIO KOMIIBIOTEPHOTO
COMPOBOXKJICHUSI M COBPEMEHHBIX METOJUYECKHX cpeAcTB. Ha mpoBoguBIInXCs
HKCIIEPUMEHTAIBHBIX HCCIENOBAHUSAX pa3pabOoTaHbl METOAMKH HWHXKEHEPHOTO
pacyeTa MpoIeCCOB MIAPOCTPYHHOT0 OYpEeHUs U UCCIIEIOBAHMUS BIUSHUS 36HUTHOTO
yria CKBaXXHHBI Ha 3 (HEKTUBHOCTH MIAPOCTPYHHOTO OypEeHUS.

Pe3ynbrathl nccienoBaHus MOKa3aiu, YTO MPH yBEIWYSCHUH 36HUTHOTO yTJia
¢ (EeKTUBHOCTh TMajaeT, HO Kak BUAHO U3 Tpaduka OypeHHe HaAKIOHHO-
HAIpaBICHHBIX CKBAXWH BIUIOTH JI0 TOPHU3OHTAJBHBIX  MPEICTABIACTCS
BO3MOXXHBIM, M HECYLIECTBEHHO CHW)XAETCA C YBEJIUYEHHEM 3E€HHUTHOIO YIJIa.
[Tagenne >PPEeKTUBHOCTH MOKHO IPEANOJIOKUTh, YTO TAKOE SIBJICHHUE CBSI3aHO C

BO3I[CIZCTBPI6M rpaBUTAalUOHHBIX CHIJI.



Arresting and supplying apparatus for increasing pellet impact drilling speed
per run

1. Introduction

Pellet impact drilling is currently investigated from both practical and
theoretical perspectives by the Department of Well Drilling, Tomsk Polytechnic
University. This drilling method has a great potential for enhancing the penetration
rate of hard and tough rock drilling. Besides, pellet impact drilling can be easily
incorporated into the existing mechanical drilling technology without significant
reconstruction of the drilling rig.

Pellet impact drilling implies rock destruction by metal pellets having high
Kinetic energy in the immediate vicinity of the earth formation encountered. The
pellets are recirculated in the bottom of the bore hole by a high velocity fluid jet,
which is the principle component of the ejector pellet impact drill bit.

We have proved that the most effective way to drill hard and tough rock is t
use ejector pellet impact drill bit with the nozzle and the tubular mixing chamber
arranged consequently in line [1]. Furthermore, the tubular mixing chamber should
end in the diffuser and the pellet arrestor should be installed for the pellets to be sent
to the tubular mixing chamber.

2. Designing the arresting and supplying apparatus

Wear pellets is inevitable in pellet impact drilling. In the descriptions of field
work results, the initial 63.5 kilo of pellet decrease by 1.13 kilo for 3.5 hours in
quartzite drilling [2]. A.B. Uvakov in his work [3] pointed out that average pellet
wear for 100 hours is equal to 4-5 mm in diameter.

Pellet impact drilling is provided by several consecutive stages:

1) to supply the pellets to the bottom hole;

2) to pull down ejector pellet impact drill bit;
3) to drill a well;

4) to hoist a drill bit;

5) to pick up the pellets.



il i iy I Figure 1. Bottom hole assembly (BHA) with the
arresting and supplying apparatus.
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According to different investigations [2 - 5] the
diameter of used pellets is bigger than the diameter of primary nozzle that prevents
pellets to be supplied through a drill string. It is necessary to avoid supplying pellets
to the annular space between the drill bit and the wellbore because of its possible
pinching or needless space between them and the bottom hole. Two ways for pellets
to be supplied to the bottom hole were tested. The first way involved using paper
boxes for pellets which after the start of the drilling mud circulation softened and
were lifted to the well mouth. The second way used a special container (a core barrel,
tapered in upper part and filled with clay). It was pulled down by drill bit, where the
pumping fluid under pressure drew pellets. After this, the container was lifted up.

The pellet arrestors of different design were used to pick up pellets after drill
bit to be lifted up.

High drilling cost, low reliability and time waste of round-trip operations
when is required for the pellet to be replenished are the major factors to design new
tool for bit run speed increasing.

In this way, it could be possible to design a new tool to increase the penetration
rate, to replenish the pellets, supply and pick them up from the bottom hole.
According to its function, it can be called the arresting and supplying apparatus.

Design bottom hole assembly (BHA) with the arresting and supplying
apparatus is shown in figure 1. The arresting and supplying apparatus consists of a
petal-shaped arrestor (2), pellet supplier (3), inlet chamber (4).



The arresting and supplying apparatus provides the following operations:

1) to pull down BHA with the arrestor in off-position to bottom hole;

2) to influence the pellet suppler in order the pellets to be supplied;

3) to turn the arrestor on;

4) to drill a well while pellets to be worn significantly;

5) to put the arrestor in off-position so that the petals close space between
the wellbore and drill bit;

6) to switch a pump on and direct the pellets to the inlet chamber;

7) to act on the pellet supplier so that the pellets to be supplied to the
bottom hole;

8) to turn the arrestor on again;

9) to switch a pump on again and continue to drill.

3. Designing the pellet supplier

At the first stage of design the pellet supplier is developed [6], and it is shown
in figure 2.

Figure 2. Pellet supplier.
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The pellet supplier includes body (1), connected with a drill string (2) in the
upper part and a pellet drill tool in the lower part (3), as well as a traveling element
(4) with a saddle (5) to provide a leak- proof fit of the block valve (6). There are two
valves in the body (1): a central valve (7) and a puff port (8). The construction is
supplied with a spring (9) and a pellet section (10) between the body (1) and the
travelling element (4).

The operation principles of the pellet supplier are the following: the pellet
section (10) is filled with pellets before the pellet supplier is pulled down to the well.
The drilling mud through the central valve (7) is pumped in drilling while the
traveling element (4) is kept by the spring (9) in a maximum upward position. To
supply drilling mud circulation by pellets the block valve (6) is moved from the well
mouth to the drill string (2) which fits the saddle (5) and blocks the central valve (7).

Due to increasing the pressure of drilling mud on the saddle (5), the spring (9)
shrinks and drives the traveling element (4) into downwardmost position to open the
puff port (8). Being subjected to gravitation and drilling mud pressure, the pellets
fall to the annulus space. After this, drilling mud circulation stops putting the
traveling element (4) back in the initial position. The block valve (6) is retrieved
from the drill string (2) with a help of a back end to be pulled down by a work line.
Then the pump is turned on again and drilling continues.

4. Conclusion

Design of the arresting and supplying apparatus is considered to replenish
pellets in connection with a drill bit. The design of the pellet supplier which allows
pellets to be supplied the bottom hole is suggested.

The possible investigating problems are the following:

e to develop an arrestor and the way of its turning on/off;

e to design a pellet supplier to supply pellets to the bottomhole by portion;

e to develop a low-priced arrestor;

e to find alternative ways influencing the components of the arresting and
supplying apparatus.
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