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IKCHHEPUMEHTAJBHBIE HCCJIEAOBAHUS D OPPEKTUBHOCTH
MACJTAHOU COTC C NIPUCAKOU HAHOTVIMHUCTBIX
MHWHEPAJIOB IUCTOBOU CTPYKTYPhI

Y cmammi nasedeno pesynomamu eKChepuMeHmanbHux unpoby6ans eekmueHoCHii MACIAHUX
MOTC 3 npucaokoio nanoeninicmux minepanie. Iloxasami pesynomamu 6nauey npucacox Ha OCHOGI
Hanoeminicmux Minepanie aucmosuti cmpykmypu 00 macaswum MOTC na ocvogy cury i kpymuui
MOMEHN OOKAAOQIOMbCA 00 C6epOna.

B cmamve npusedenvl pe3ynomamol SKCREPUMEHMAILHOIX UCHOIMAHUE S dexmusnocmu
macaanoix COTC ¢ npucadkoii  manocmunucmuix Munepanos. llokasamvl pesynomamol 6MUAHUA
NPUCAOOK HA OCHOBE HAHOLIUHUCTNLIX MuHepanos aucmosoi cmpykmypor k maciswoin COTC na
0CeBYIO CUNLY U KDYMAUHI MOMEHM NPUKNAOBIEAEMBIX. K CEEPILY.

The paper presents the results of experimental tests of the effectiveness of oil cutting fluid with an
additive nanoglinistyh minerals. Showing the results of the effect of additives on the basis of nanoclay
sheet structure of the minerals to the oil cutting fluid on the axial force and torque applied to the drill.

[NoBbimenne TpeOOBaHMIT K KAYECTBY MAIMHOCTPOHUTCIHHOW MPOAYKIHMH H
CHIDKCHHE 3aTpaT Ha €€ IPOM3BOJACTBO, IPEAOIPEICIEICT HEOOXOIUMOCTh
MCPCOCHAIICHA TPCANPHATHH OOOPYIOBAHHCM W TCXHOJIOTHSAMH, KOTOPBIC
00J1a1ar0T BBICOKOW CTENCHBIO HAZC)KHOCTH M crabmiabHOCTH. Hambonee BakKHOH
COCTABILTIOMCH MAIIMHOCTPOUTEIHFHOTO MPOM3BOJACTBA  SABISICTCA — PE/KYLIMH
HHCTPYMEHT, KOTOPBIH OOCCHECUMBACT MAKCHMAJIBHYIO IPOU3BOAUTCIHHOCTH
00paboTKH U TPeOYEMOC KAYCCTBO HATOTOBICHHA W3ACITHIA.

[NoBpimeHME CTOMKOCTH HWHCTPYMCHTA W3  OBICTPOPCKYIINX — CTaJICH
AOCTHTACTCA B OCHOBHOM ABYMS IyTAMH: 1 — 3aHmKCHHEM PEKUMOB PC3aAHUA,
BCAyIIUX OTHOBPCMCHHO K CHIDKCHHIO MPOU3BOAUTCIIBHOCTH, 2 — CHIDKCHHCM
TEMIIEPATYPhI U YIYUIICHUEM TPHOOTEXHIUECKOH OOCTAHOBKH B 30HE PE3AaHI IO
JCHCTBHCM CMAa304HO-OXJIAKIAFOIUX TexHomormueckux cpex (COTC) [1].
HecMmOTps HA pAn TEXHONOTHYECKHX PEIICHHH IO COCTABY M IPHMCHCHHIO
MOCIIETHUX, PECYPC PEXKYIIEro HHCTPYMEHTA, OCOOCHHO CBEPJ, MPOJOILKACT
0CTaBaThCS JOCTATOYHO HI3KHM.

Hcnomp30BaHHE HAHOTIMHUCTBIX MHHEpanpHbIX mpucamok (HIMII) x
MacaasiM COTC, mo HamieH OUCHKS, OTKPHIBACT ICPCICKTHBY CYIICCTBCHHOTO
yiayuimeHus (PU3NKO-XUMHYECCKOH OOCTAHOBKH B 30HC PE3aHUS, MOBBIIICHH
PSCYPCHBIX ~ TOKA3aTeICH HMHCTPYMCHTA M TPeOYET KAUCCTBCHHO HOBBIC
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HCCICAOBAHMS II0 COCTABY MACJITHO-MHHEPATIbHOW KOMITO3MIMH W YCIOBHSIM €€
TIPUMCHCHHS.

AHamu3 THTCPATYPHl MPOBCACHHBIN HaMH B padoTe [2] mokaseiBaeT, UTO B
HACTOANIEE BPEMSA HOBBIM IIPOTPECCHBHBIM MOAXOAOM TMPHHATO CYHTATh
axruBano COTC BHEIMIHMMY 3HEPTrEeTHUYECKHUMH BO3ACHCTBISIMH. [IpH3HAHO, UTO
3TO MO3BOJEIET KPATKOBPEMEHHO, JIOKAJIbHO B 30HE PE3aHI, M3MEHATH CBOHCTBA
COTC. Ilpu 3TOM HMEIOIHECS BO3MOXKHOCTH YIYYUIICHHA TPHOOTEXHHUCCKHUX H
TeooTBOAMMuX criocoOHocTel MaciHbIXx COTC, mpuMeHEHHWEM NPHCATOK W3
HAHOTJIMHHUCTHIX MHHCPAIIOB JIMCTOBOH CTPYKTYPBI, HIHPOKO HCIIONB3YEMBIX B
TCOJIOTHH TPH TPOBCACHHH OYpOBBIX padoT, OCTAOTCA OC3 BHHMAHHA
CICIHATHCTOB O 00Pa00TKE MCTALIOB Pe3aHueM [3].

Iean padoThl — MOBBINICHHE CTOHKOCTH OBICTPOPESIKYHIETO HHCTPYMEHTA
mpu 00padoTKe TPYAHOOOPAOATHIBACMBIX MCTALIOB 33 CUCT NPHMCHCHHSA
MPUCAAOK M3 MHHEPATIOB C HAHOTIMHUCTOM TUCTOBOM CTPYKTYPOH.

O¢dekruBnocts aedicteus COTC BO MHOTOM 3aBHCHT OT CTPOCHHA
MOJICKYJIBI CMA304HOTO BEIIECTBA, 4 MMCHHO /UIMHBI M TIPOYHOCTH CBS3H B
Momekyne. Ilostomy mpu npumcHeHHH HOBRIX COTC crmeayer YU HTHIBATH
TMapaMeTpsl BHYTPSHHETO CTPOCHHS MOJICKYJ, KaK IPOYHOCTH CBI3H MEKIY
aToMaMH M JJIMHA 3TOH CBs3M. B KauectBe akTmBHBIX HaHOmpucagok k COTC
TIPUMCHATH BEIIECTBA C OOIBINOHN JUIMHOM CBSI3H B MOJICKYJIC W MaJjOil SHEPrHEH,
HCOOX0MUMOH 71 € pa3pyIICHUS.

Jns cosmanmsa kadecTBeHHO HOBHIX MaciiHbIXx COTC Hamm mpenmaraercs
ucrons3oBanne HIMIT  1mucToBOM  CTPYKTYpBHL, HampuMmep OCHTOHHTA —
BBICOKOIHCTICPCHOTO CIOMCTOTO aJFOMOCHIIMKATA MATHUS, KETIE3a, HATPHSL

OcHOBY OCHTOHHTA COCTAaBILICT HEaOpa3MBHAS HAHOTJIMHA JINCTOBOM
CTPYKTYPbl — MOHTMOPWJUIOHUT. TBEpAOCTh MO MHHEPATOTHYCCKON mKaze — 1,
moTHOCTS 2200...2800 kr/v’. TOMIHEA MHHEPATLHBIX JTHCTOB MOpsAIKa 1,0 HM, a
JMHEHHBIC pa3Mepsl TUCTOB COCTABAAOT 50...150 HM. YiaenpHas MOBEPXHOCTH
OCHTOHHTA (HAHOTIMHBI) OYCHb BCNHKA, NpHMepHO 750 M/r. O6mamaer
OTJIMYHBIMH CMA3bIBAFOIUMH CBOMCTBAMH [4].

IIpuMeHseTCd KAk 3aryCTHTENh (IIACTHYHBIX) KOHCHCTCHTHBIX CMA3OK.
Takwme CcMa3kM HE KOPPOAMPYIOT METALUIBl, HE HWMCIOT TEMIICPaTyphl
KaIUICTIaJICHAUS, COXPAHIIOT CBOIO CTPYKTYPY IIPH TEMIICPATYPax IPEBBIMAFOIINX
300°C, mpovYHO YACPKHBAIOTCA HA MCTAUIMUCCKUX MOBEPXHOCTAX MPH
Harpesanuu 10 200 °C, mpeBOCX0As MO 3TOMY KaueCTBY CaMbIe JIYUIIHC MbIIbHBIC
CMAa3KH.

BenTOHNT BCTpedaeTCcs B HEOONBIIMX KOJIMYECTBAX II0 BCEMY MHPY B
€CTECTBEHHOM COCTOSIHWH. bombmme ero 3amacel B HeApax YKpawHbBL, OCOOCHHO B
Kppmmy.

B skcnepumente, B kayecte COTC HaAMM OBIIIa MCTIOIH30BAHA KOMITO3HIIUS
HA OCHOBE MHUHCEpambHOro Macnia M-30 ¢ mpucankoii OCHTOHHTA, HECOACPKAMICTO
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XXUPHBIX KUCMOT U MET//IMYECKMX YACTULL, YCTOWYMBOTO K KUC/IOTaM 1 LLienoYaMm.
MpenMyLLeCTBO TakKoOro coCTaBa - 3TO CMNOCOGHOCTb BbIAEPXKUBATL BbICOKME
Temnepatypbl (40 200°C) He 13MeHSS CBOM CMa30uHble cBolicTBa. CnefoBaTesbHo,
[laHHOe CpefiCTBO He MMEET TOUKM KarnsenageHns u MOXeT BblAepXXnBaTb BbICOKME
TemnepaTypbl, BO3HUKAIOLLME B 30HE pe3aHus.

JKCnepuMeHTLI MPOBOAMINCL Ha (pe3epHOM cTaHke ¢ UMY mapkn «MAHO
MH 600E» (I'epmaHus). CTaHOK OcHauleH cuctemoit nmogaum COTC B 30HY
06paboTKM TEXHWKON MWHUManbHOW cMaskum - TMC. CunoBble napaMeTpbl
npouecca CBepneHUs wusMepsnnck Bpawawowmumes guHamomeTpom KISTLER
9123 B  (LUBeiiuapua), nonyyeHHble [AaHHble nepegaBanncb Ha ALUM u
obpabatbiBasimcb Ha K (puc. 1). Ha pucyHke 2 nokasaH o6WuiA BUA
3KCMEPVMEHTaNbHOW YCTaHOBKMN.

PucyHok 1- Cxema 3KCriepyMeHTa/IbHOW YCTaHOBKU 1St ONpPefeneHis CUn pesaHus
V1 KpYTSALLEro MOMeHTa

B kauecTBe 3aroTOBKM WMCMONb30BaACA TUTAHOBLIA LethOpMUPYEMbI/ CnnaBs
BT22, uunuHapunueckoli ¢opmbl, gnameTpom 80 MM 1 BbicOTOW 22 MM. Bbibop
cnnasa, 0O6YC/MOB/MEH €ro LUMPOKAM MPUMEHEHMEM Ha MalMHOCTPOUTENbHbIX
nNpeanpuATUAX, 418 U3roTOBMEHUS CUNbHOHArPYXeHHbIX feTaneid, paboTaroLmx
npu CpPeaHMX W BbLICOKUX TemnepaTypax. Pexywuii WHCTPYMEHT: CBepso
cnupansbHoe pguametpom 8,3 mm h8 HSS dupmbi HARTNER DIN 18678,
n =219 06/MuH, s = 0,08 Mm/06.

CsepneHne OTBEPCTUIA NpW NPOBeAEHUN 3KCNepUMeHTa MPOM3BOAMIOCH MO
UMKy CBepneHus rny6okmx OoTBepcTMii. O6paboTka MPOBOAMAACH Ha TFNyOUHY
5MM 3aTeM CBep/i0 BbIBOAW/IOCL W3 OTBEPCTUA WM UWMKN nosTopsncd. [locne
06paboTKN Kaxoro OTBEPCTUS CTaHOK OCTaHaBAMBA/ICA, WHCTPYMEHT CHUMACA,
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n3mMepAann ero N3HOC nog MMKpPOCKOMNOM.

PrcyHok 2 - O6LLwiA BUA M NpuBopHOEe 06ecreyeH e 3KCNepUMEHTaIbHON YCTaHOBKM
Ha 6a3e cTaHka ¢ Uy «MAHO MH 600E»

Mpun BbIXOAe M3HOCA CBepfa 3a npejenbl 4ONYCTUMOro, onpeaenseMoro no
XapakTepHOMY MPU3HaKy - CBUCTY CBepfa, CTAHOK OCTaHaBNMBaAW, Y MHCTPYMEHT
3aMeHANca HoBbIM. locne 3ameHbl CBepna 3KCnepumeHT npogomkanca ¢ COTC
Apyroro cocTtaBa. Ha puc. 3 npefcTaB/ieHbl 3KCMEPUMMEHTANIbHbIE [aHHble
M3MEHEHNS 0CEBOI Wbl P0O3a BpeMs CBep/IeHUA 3aroTOBKM U3 TUTAHOBOrO CniaBa
BT22 npu pasnuuHeix COTC.

AHanM3 NOMYYeHHbIX 3KCMNEPUMEHTaNbHbIX [AaHHbIX OKa3blBaeT, 4TO
MaKCUMa/lbHble 3HaYeHUs1 0CEBOW CUnbl P0o3aperncTpupoBaHbl nNpu 06paboTke «B
cyxyto» 6e3 COTC. KpuTuueckuii M3HOC cBepna HacTynua A0 3aBepLueHus
npotiecca csepneHns oteepctus. MNpumeHeHne B kavectse COTC NoACONMHEYHOTO
macna no3Bosn0 CHU3WUTL 3HaYeHns ocesol cunbl PoB 3,5 pasa. Mpu ceepneHum ¢
nogadveii COTC B Buge macnsHo-6eHToHMTOBOM Komnosnymm (L-30 + HEMI) He
TONbKO CHU3UAUCL 3Ha4YeHUs 0CeBOW cunbl POB 5 pas, HO Y U3MEHWCA XapakTep
npouecca. Ha HavanbHOW cTaguu npouecca CBepreHus cuna pesaHus Po
MUHUManbHa. [pu yBennyeHnn BpeMeHn 06paboTky HabngaeTca 3aKoHOMepHoe
yBenuyeHue P o, KOTOPOe CTabunn3npyeTcs 40 3aBepLUEHNs NpoLecca CBepeHus.

VI3MeHeHUs KpyTALWero MOMEHTA 3a Bpems CBEP/IEHWSA 3aroTOBKU U3
TUTaHOBOro cniaea BT22 npu nopgauve pasnuyHbix COTC npefcTtasBneHbl Ha
puc. 4.
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PricyHOK 3 - 3KCrnepuMeHTa/bHbIE AaHHbIE 0CEBOI Cuibl Ponpu 06paboTke cr/asa
BT22 d = 8,3 mm h8 HSS DIN 18678, n =219 06/MuH, s = 0,08 Mw/06:
a- Cyxoe pesaHue; 6 - B KauectBe COTC NoACOMHEYHOE Macso,
B - Mpu nogaye B kadectse COTC U-30 + HI'MI
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PrCYHOK 4 - 9SKcrnepuMeHTasTbHble jaHHble KPYTALLEro MoMeHTa MK npu 06paboTke
cnnasa BT22 d = 8,3 mm h8 HSS DIN 18678, n =219 06/MuH, s = 0,08 mw/06:
a- cyxoe pesaHue; 6 - B kayecTBe COTCMMNOACONMHEYHOE MAC/O,

B - npu nogaye B kavectse COTC UI-30 + HI'MI
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ITomyucHHBIC SKCHEPUMEHTATIBHBIC JAHHBIC 3HAYCHHN KPYTAIIUX MOMCHTOB
JAr0T BO3MOKHOCTb CHENATh CJHCAYIOLIHE 3aKMFOYCHMA: 3HAYCHHME M, TNpH
o0paboTke ¢ cyxywo gocturact 18 H'M, mpm cBepieHHH C TPHEMCHECHHEM
HOJCOIHEYHOTO Macia HabmromaeTcsa CHUxeHHe M, 10 5...6 H'M. Ceepnenue
mpumeHeHHEM COTC HM-30A + HI'MII kak m B Ciiyuae ¢ OCCBOHM CHoH P,
YMEHbIICHHE M, © H3MEHMIICA XapakTep Ipouecca 00paboTKH.

Ha ocHOBe HPOBEACHHBIX OJKCICPHMEHTOB H MOJIYYCHHBIX PE3YJIBTATOB
MOYKHO CZIEJIATh CJICIYFOIIHE BBIBOBI.

IMpumenerne HIMIT k COTC B mpomecce CBEpJICHHS THTAHOBOTO CILIABA
BT22 cHmkaeT OCeBYIO CHIY P, H KPYTAMUH MOMEHT M, 1TO O€3yCIOBHO JACT
TMOBBIMICHAC CTOWKOCTH OBICTPOPSIKYIICTO HMHCTPYMCHTA H VIVUIICHHE KAYCCTBA
00paboTaHHO IOBEPXHOCTH.

B nmpoxomxenne padoTHI IIIAHUPYETCS:

1. DKCIICPUMCHTAIBHO OMPCACTHTHh ONTHMANBHOS coacpskanme HIMII
macmieiM COTC, mpH KOTOPOM TNEpHOA CTOMKOCTH HHCTPYMCHTA HMEN Obl
MAaKCHMAIIFHOC 3HAYUCHHC.

2. Tpeanoxutrh OOBACHCHUC (PH3HKO-XHMHYCCKOTO MCXAHHM3MA ACHCTBHSA
HI'MIT x COTC mpu pe3anun.
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