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JOJIOTA PEXYHETO TUIIA JJJIS TEOJIOTOPA3ZBEJOYHOI'O BYPEHU A

B npeonooicennoii cmamve npusedeno onucanue KOHCMPYKMUBHBIX 0COOEHHOCTEU 00I0M PeNCYUe2o
muna xoucmpykyuti CKb HIIO «l'eomexnuxa», HCM u AO «Tynockoe HUITl», a maxoice nomeujenvi
pe3VIbMamul NPOBEOEHHBIX UCNbIMAHUL YKA3AHHO20 UHCIPYMEeHma.

Kntoueeswle cnosa: oonomo, bypenue, nopoosl, meéEPOOCNIABHAS NIACHMUHA, CKBANCUHA.

H3BecTHO, 4TO OypeHue reoloropa3BeOYHbIX CKBaXKHUH B TIOPO/IaX MATKOM U CpeIHEelH KPermocTH
HE BBI3bIBAET 3HAUUTEJBHBIX 3aTpyJHEHUI. BONbIIMHCTBO MATKUX MOpoJ Jierko pa3OypuBaetcs. Kak
MOKA3bIBACT MPAKTHKA OYPEHUS! CKBA)KUH, BBICOKHUE MPOXOJKU JJOCTUTAIOTCS JIOMACTHBIMU JIOJOTAMH
pa3nuuHbIX TUIOB. K HacTosIIeMy BpeMEHH 3HAUUTENILHO BO3POC 00beM OypeHHs Fe0JIOropa3Bel0YHbIX
CKBQ)XMH B MSTKUX U CPEeHEN KPENOCTH MOpoax, O3TOMY MOSIBUIACh HEOOXOAMMOCTh MOBBIILICHUS HE
TOJIBKO TIPOXOJIKM Ha JI0JIOTO, HO M MEXaHMYECKOW CKOpocTh Oypenus. Taxke Bo3poc 00beM OypeHust
CEMCMUYECKUX CKBaYKHH Ha TTTyOUHBI, He npeBbimatoriye 100 m.

JlonoTa pexyliero Tura NpuMeHsIoTcsS Mpyu OYpEeHUHU Ieooropa3Be/louHbIX CKBaXKHUH, B TOM
YHCIIE U TUAPOTE€OJIOTMYECKUX Ha HEOOJbINE U CPEAHUE TITyOUHBI C UCTIONB30BaHUEM O0JIErYeHHOTO
OypoBOro 000pyI0BaHUsI, TO3TOMY KOHCTPYKILIMHU ATHX A0JOT UIMEIOT OnpeieNieHHbIe 0cOOeHHOCTH [ 1].

Pa3paboTaHbl 1 BBITYCKAIOTCS JIOMACTHBIE 0JI0TA IS T€0JIOTOpa3BeA0YHOr0 OypeHus IByX
TUNOB: M — Jutst OypeHusi CKBaXMH B MATKHX mopojax u MC — st OypeHusi CKBaKUH B MOPOIax
CpelHel KPeToCTH.

JlonactHble pexyiye 1010Ta Thuna M npeaHa3HayeHs! i OypeHusl CKBaKUH B TIOPOAAxX 10
IV kareropuu OyprMOCTH, IPEACTABICHHBIX BSI3KUMH TTIMHAMH, CITAHLIAMH, CYTJIMHKAaMH B CYTIECSIMU
C IPUMECHIO APYTrHuX mopo. st 3 peKTUBHOrO pa3pylIeHHs STUX MOPOA HEOOXOAUM IITyOOKuil cpe3
r1acTa 3a00si 32 KaXXIbIi 000POT J10J10Ta MPY CPAaBHUTEITHLHO HEOOJIBIIION OCEBOM HAarpy3Ke.

B Hacrosimee BpeMs BBITYCKAIOTCS JIOTIACTHBIE JI0J0Ta C KaTUOPYIOIIMM CEKTOPOM, C
BOTHYTBIMU JIOTIACTSMU M C OIEPEKaloluM Je3BueM. Bce 3TH KOHCTPYKIIMM HUMEIOT psij
0COOEHHOCTEH B BOOPYKEHUU U CUCTEME PACTIONOKEHHS IPOMBIBOYHBIX 0TBepCTH. [1o TpeGoBaHMIO
3aKa34MKOB JIOMACTHBIE J10J0Ta TUMa M MOTYT OCHAIaThCA CTPYWHBIMU WU TUJIPOMOHUTOPHBIMU
HacaJIkaMH, U3rOTOBJIEHHBIMU B COOTBETCTBHHM C JIEUCTBYIOIIEH HOPMAJIbIO.

B CKB HIIO «I'eotexnuka» coBMeCTHO ¢ MHCTUTYTOM CBEPXTBEPABIX MaTEpUaioB uM. B. M.
bakyns HAH VYkpaunbl CO31aHO HECKOJIBKO KOHCTPYKLHMH JIOMACTHBIX AOJOT PEXKYILIEro THIIA,
KOTOpbIE MPOILIM MPOMBIIUICHHbIE UCTIbITaHUsA. HOBbIE JonacTHeIe A0J0Ta pexymiero tuna 6J(P-
214MC, ucnpiTanubsie B 00beauHeHnn «KpacHomapuedThy», MO3BOJIWIN MOAYYUTh | 1] mokazarenm,
3HAYUTENIBHO MPEBBIIAIOIINE TOKA3aTENH LAPOUIEUHBIX JOJO0T HE TOJIBKO MO NMPOXOJAKE Ha J10JI0TO,
HO U TI0 MEXaHUYeCKOU CKOpocTH (Tabm.1).

Tabnuua 1.IToka3aTesn OypeHus A010TAMH PeKyLero THIA M IIAPOIIEYHbIMHU

Cpenusis
[Ipoby- | 3arpauen- | Cpengnss
[Tnomans 1 HOMED KomugectBo MeXaHH4Iec-
Honoto peHo HOE BpeMsl, | MPOXOJKa Ha
CKBa)KHHBI JOJIOT Kasi CKOpOCTb,
BCEro, M yac JIOJIOTO, M M/
1 2 3 4 5 6 7
Cks. 3, Bursseso-
AHarckas, 6J1P-
Cks. 213 214MC 2 905,0 164,74 4525 54
Hosoamurpuesckas
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Oxonuanue maban. 1

1 2 3 4 5 6 7
J3J1-214
CkB.2. BHTS36E0- TpEXJI0- 3 302,25 71,7 100,75 4,14
Amnanckas, Cks. 213 [TACTHDIC
Hogo-/IMuTpueBckas Tpéxmapo-
[IEYHBIE 13 546,65 164,71 42.05 3,36
cepuiiHble

B AO «Tynwsckoe HUI'TD» 6butn pa3zpabotansl crynenuatsie qosioTa tana JICT (puc. 1).
TexHuYecKast XapaKTepPUCTUKA ITUX JIOJIOT MPHUBEICHA B Ta0J. 2.

Tabmuua 2. Texnndeckasi xapaktepuctuka goaot JACT

3HauYCHUE NapaMeTPOB
HaumenoBanue
rnapameTpoB JACT 93 ACT 112 JACT 132 HACT 154
Hapyxeiit muavierp, 93 112 132 154
MM
Bricora, MM 174 195 209 254
Macca, kr 40 6,5 8 12,6
[IpucoenuuuTeTbHAS 3-50 i 1909
pessGa IOCT 7918-75 63,5 TV 41-01-208-76

bein IIPOBCACHBI CpPaBHHUTCJILHBIC CTCHOOBBIC
HCIIBITAHUA 3TUX AOJOT COBMCCTHO C MIapOMICYHBIMU JOJOTaMH

=

. X1 P>
TpEXIIAPOUIEYHOr0 TUIMA IpU OypeHUH Mo OJIOKY U3BECTHSKA U P2 ==
YCTaHOBJICHO, 4YTO MPUMEHEHHE JOJOT PEeXYyHNEro THIA '

¢ (deKTHBHEE UCHOIB30BAHUS  IMAPOIICYHBIX  JOJOT: TO
MeXaHW4YecKor ckopoctu Oypenusi — Ha 40%, 1Mo yneapHOMY
nu3zHocy — Ha 30%. — s
BaxHbIM siBJIsIETCS ONpeieieHre PaliOHaIbHON TOIIIMHBI

TBEPIOCIUIABHOM IUIACTHHBI B JIOJIOTAaX PEXYILEro TUIla 10 s
3aBUCUMOCTH, HailneHHoi B AO «Tynsckoe HUT'TI» [2]:

:1( P _tgﬁ.hJ 0

K{mPy -b «a

r7€ a —TOJNIIMHA TBEPIOCIUIABHON IJIACTHUHBI, M;
h— ryOuHa BHEIPEHUS pe3iia, M;

o— kod(pdummeHt, omnpenenasieMbli MO  METOJUKE Puc. Cmynenuamoe
B.®. becnsitHoro; 0010M0 pedrcywe2o muna:

P — oceBoe aaBneHue Ha pesent, H; 1- xopnyc, 2 — pabouui

M— KOJMYECTBO PE3IIOB B 0JOTaX; mopey, 3- meépoocniaeHvle

Py — TB. ropHoii nopoxs! no mramiry, Mlla; 6CMABKU

b — nwHa rpaHu pesia, M;

K — onbITHBIH K03()(DHUIMEHT, OnpeAessIeMblil TI0 METOANKE IPUBEICHHOM B [2];
B — yron 3aoctpeHus pesia, rpaj.
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C yuérom (1) ompenensercss parroHaibHasi TOIIMHA TBEPAOCIUIABHON IJIACTHUHBI @ J10JIOTA
PEXYILIEro TUIA.
3a Bpems t 10s10TO BHeapsiercs [2] Ha riyounyl
| = hnmt, (2)
rje N— 4acToTa BPAIEHUs J0I0Ta, C 1
M — YKCJIO pe3LoB, IIT.
Mexanudeckast CKOpOCTh OypeHHs BbIpa3uTcs (popmymoit

V. = % =hnm, ©)

m

Takum 00pa3oM, MeXaHUUYECKass CKOPOCTh TNpH OypeHHH JOJIOTaAMH PEXKYLIETro TUIa
MIPOIMOPLHOHANIbHA YIITYOJIEHUIO, KOJIMYECTBY PE3LIOB M YACTOTE BPAILIEHUS! KOPOHKHU.

CreH0BbIE HCTIBITAHUS OYPOBBIX J0JIOT, APMUPOBAHHBIX TBEPAOCIIABHBIMU IUIACTUHAMHU C
TOJILMHON, paccUYMTaHHOW 1o 3aBucuMocTH (1), mpoBenEHHBIE B J1a00OpaTOpHBIX yciaoBuAX AO
«Tynsckoe HUI'TI», BoIsABMIN

IIOBBILICHHYIO
MU3HOCOCTOMKOCTh IUIACTHH HA
20-30% (mo cpaBHEHHIO C
aHajioramu) Ipu OypeHuu
CKBAKUH.

" 2 Pe3snipl B 1onotrax B
” BEPTUKAJIBHON IUIOCKOCTH

- /i MOTyT pacnonaratecsi  [3]
BEPTUKAJIILHO, C HAKJIOHOM B
CTOPOHY BpaIIeHHsI KOPOHKH C
I0JIOKUTEIBHBIM NEpEeTHUM
Puc. 2. Bapuanmpei pacnonoscenus meépooCcnia6Hblx pesyos  yrioM ¥ HAKIOHOM TIPOTHB
KOPOHKU:G-  PACRONOJICEHUe  pe3yd ¢ NONOJNCUMEIbHbIM — HalpaBlAeHUs  BpAIllGHUS  C
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« " 6
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nepeoHum yainom;6- nepednuti yeon 6 =0, 6 — pacnonodcenue  oTpuUIATENLHBIM HepeIHIM
pe3ya ¢ OmMpuyamesbHuIM NEPeoOHUM YeaoM, &, O — YTII0M (puc. 2).
pacnonodxcenue yeua ¢ mopye KOpoHku, o — y2ol pe3anus, P [lomoxuTeapHBIN yroua
— Y2071 3a0Ccmpenus; Yy — y20Jl NOgopoma pe3ya OmHoCUme1bHo obecreunBaer IOBBIIICHUC

CKOpPOCTH OypeHHs B MSTKHX
opojax, a OTPHUIATEIbHBIA B
TBepAbIX. B 3aBuUCMMOCTH OT

paouyca KOpoHKU

TBEPAOCTU TOPHBIX [TOPOJ U3MEHSIETCS U YToJl 3a0CTPEHUs pe3lia.

Jns Oypenmst msarkux moponx I-IV kareropwii 1mo OypMMOCTH yroa 3a0CTPEHHUS €ro
npuHuMaetcs paBHbM 45-500, a B moponax V-VII kareropuii mo 6ypumoct — 65°. B HEKOTOPBIX
CaMO03aTaunBaIOIIMXCSl KOPOHKAX YroJl 3a0CTPEHHsI y pPe3lOB OTCYTCTBYET, HAaHOOJIbIIas CTOMKOCTh
peslia HabIOAaeTcs MpU 3HAYEHHH NepeqHero yria pesua paBHoM 0. Pe3ynbrarsl nmpoBenE€HHBIX
uccinenoBannii B AO «Tynsckoe HUITD» mno3Bonmnm Takke YCOBEPLIEHCTBOBATH KOPOHKHU
peXyIIero Tyma Jjisi OypeHus: Ha Kapbepax [4].

HccnenoBanust IO COBEPIICHCTBOBAHUIO IOJIOT PEXKYILETO THITA ObLIN IpoBeieHs! (Bamurypa
H.C.) 8 AO «MockoBckuii OnbiTHBIN 3aBos1 OypoBoii TexHuku» (MO3BT), B pe3ynbrare KOTOPHIX
BBISIBIICHBI 3aBUCUMOCTH TEPEIHETO YIJIa U yIJla pe3aHust pe3loB OT GU3NKO-MEXaHUIECKHX CBOMCTB
OypUMBIX TOPHBIX MTOPOJI ¥ Ha 3TOW ocHOBe co3nanbl gojota C, CT, JI/IT u npyrue u opraHu3oBaHO
UX MEJIKOCEPUHHOE MPOU3BOJICTBO.

CpaBHHUTEIIBHO Hemoporue OypoBble nojota pexymiero tuma koHcTpykiuu CKb HITO
«l'eorexnuka», AO «Tynsckoe HUI'TI», AO «MO3BT» Moryr ycmemHo KOHKYpPHUpPOBAaTh IO

5



Buwinyck 20. [IOPOJJOPA3PYIIAIOUJUY U METAJIOOBPABATHIBAIOLJUY HHCTPYMEHT — TEXHHKA
U TEXHOJIOT'MA ET'O U3I'OTOBJIEHHUA U TIPUMEHEHUA

MIPOXO/IKE U MEXaHUYECKOH CKOPOCTH C IIAPOIICYHBIMH JJOJIOTaMH MPH OypeHUU CKBAaXHH (B TOM
qlclie THUAPOTeoJIOTHYecKrx) Ha HeOousbie Tiayounsl (1o 200-300 M) B MSTKMX U CpeaHei
TBEPAOCTU TOpOAax, Iae Oosiee JOpOorve IMIapolICUHbIe 0JI0Ta HE OOECIEeYMBAIOT BBICOKHX
MEXaHUYECKHUX CKOPOCTEH BCIIECTBUE HEBO3ZMOXKHOCTH CO3JaHHsI HEOOXOAUMBIX OCEBBIX HAarpy30K.

Y cmammi nasedeno onuc xoncmpykmuenux ocobausocmeti 00Nim pixcyu020 Muny KOHCMPYKYil
CKb HBO «l'eomexuuxa», IHM i AT «Tyavcoxe HIITl», a maxodc onucaui pesyivbmamu npo8eoeHux
B8UNpPoOYBAHb BKA3AHO20 THCINPYMEHTNY.

Knrouosi cnosa: oonomo, 6ypinms, nopoou, meepoocniasHa Niadcmuta, c6epoio8ud.

SHAFT CUTTERS FOR GEOLOGICAL EXPLORATION
The article describes the design features of the drill bits cutting type designs SKB NPO «Geotechnicay,
ISM, u AO «TulNIGP», and also placed the results of testing the drill.
Key words: chisel, drilling, rocks, carbide insert, borehole.
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IMPROVING HEAT RESISTANCE OF POLYCRYSTALLINE DIAMOND COMPACT
CUTTERS WITH Co-Si-B BINDER FOR ROCK DRILLING

Polycrystalline diamond compact (PDC) cutters are widely utilized in oil and gas exploitation and
geological drilling works, as their excellent comprehensive properties. The cobalt as binders exists in PDC is
also the catalyst for diamond transforming into graphite under the high temperature, which will decrease the
thermal stability of PDC seriously. So it is necessary to improving the heat resistance of PDC for drilling
works. In this paper, PDC sintered with 10Co—3Si—1B binders had been prepared to decrease the content of
cobalt in PDC and improve the heat resistance by forming SiC and B4C. The thermo-gravimetric analysis (TG-
DSC) results indicated that the beginning of oxidizing temperature of well-sintered PDC with 10Co-3Si-1B
is up to 840 °C, which improve the heat resistance significantly.
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