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HAYUYHAS LIKOJIA B.A.M. - HOKOJIEHUSI YYEHUKOB 1 THHOBALIMOHHBIX
TEXHOJIOT'

Lenvio uccnedosanuii sensiemcs nosviuleHue 3PhHekmusHocmu U30IAYUOHHLIX padbom 6 0ypoevix
CKBANCUHAX, 0OCMU2AEMOE 30 CYen NPUMEHEHUST U AHAIU3A HEeMPAOUYUOHHBIX MEXHOA0SUN MAMROHUPOBAHUS
no21owarwux 20pu3oumos, paspabomannvix yuenHuxamu A.M. Bpascenenxo. Ilocmagiennvle 3adayu
PEUaniucy KOMIIEKCHbIM MEMOOOM UCCACO08AHUS, SKIIOHAIOWUM AHATU3 U 0000WeHUe TUMepamypHuIX U
NAMEHMHBIX UCHOYHUKO8, NPOBEOCHUE AHATUMUYECKUX, IKCHEPUMEHMANbHLIX ucciedosanull. Chopmuposana
HAYy4YHas WKOAA, OCHOBONON0JCHUKOM Komopou cman A. M. bBpaocenenko. Tpems noxonenusmu
ucciedosameineli pazpabomanvl U O0OOCHOBAHBI UHHOBAYUOHHLIE MEXHONO2UU U3OMAYUU  NONOUAIOUUX
20PUZOHMO8 MEPMONIACMUYHBIMU (Te2KONIABKUMU) MAMEPUanamu, O0isi peaiu3ayui KOmopuix HeoOXo0umo
BLINOIHUMb.  OOCMABKY MEPMONIACHMUYHBIX MAMEPUAnos Ha 3a00U CKEAXCUHbl, NldeleHue (Hazpes)
MEPMONIACMUYHBIX MAMEPUAnos U ux 3a0aelusarue 6 KaHaivl noerowjeus. [[na pasiuuHuIXx 2eon02o-
MEXHUYECKUX YCA08Ull OYpeHUsl Ha Kaghedpe MexHUKU Ppa3eeoku MeCmopOXCOeHUll NOIe3HbIX UCKONAEMBbIX, HOO
pykosoocmeom A. M. bpasicenenxo, pazpabomanvl MAMNOHANCHbIE MEPMONIACHMUYHbIE (Te2KONIABKUE)
Mamepuansl U MexHoI02UU U30JIAYUY NONOWAIOUUX 2OPUZOHMOE OYPOBBIX CKBANCUH.

Knrouesvle cnoea: Oypenue creadicun, nONOWAIOWUNL 20PUOHM, US0AAYUS, MAMNOHANCHbLE
Mamepuansl

ITocranoBka npod/emMbl. YKpauHa UMeeT 3HAYUTENIbHBIC 3aI1achl OJIE3HBIX HCKOMaeMbIX. J{i1st
BOBJICUCHHSI JTHX 3alacoB B OKCIUTyaTallMI0 HEOOXOAWMO 3HAUMTENBHOE YBEIWYEeHHEe O0BEMOB
Pa3BeOYHBIX M IKCILTYaTallMOHHBIX CKBaXKHH. [Iporiecc OypeHusi CKBaKMH CBS3aH C T€0JIOTHYECKUMHU
ocnokHeHUsAsMHU. Hambonee pacripocTpaHEHHBIM OCJIOKHEHUEM SIBIISIETCS TOTJIOLIEHUE NTPOMBIBOUHON
XKHUIKOCTH. Ha MMKBUIALIMIO MOTIIOIIEH I TPATUTCS 3HAUUTEIIbHAS YaCTh BPEMEHH U CPEJICTB OT OOIINX
pacxooB Ha OypeHue ckBaxuH. Ilornolienne NpuBOJUT K HAPYIIEHUIO TEXHOJIOTMYECKOrO peKuMa
OypeHusl, LIeNIOCTHOCTH CTEHOK CKBaXKHUHBI, IPOBOLUPYET aBapuu [1].

AHaJM3 MNOC/IeJHUX MCCJIeJOBAaHHUH W ompe/eleHHe HepelleHHOW npodiaemsbl. J[is
JTUKBUJIAIIUYU TIOTJIOIIEHUS! TIPOMBIBOYHOHN >KUJIKOCTH MPUMEHSIOT TAMIIOHAKHBIE CMECH Ha BOIHOU
OCHOBE C HMCMOJIb30BAaHUEM Pa3IMUHBIX MHUHEPAIOBKYIIUX U CUHTETUYECKHX BEIIECTB, KOTOpPHIE
JOCTUTIIM TIpefena cBoeil MoiepHu3auuu. B mocnemanue necsatunetuss pabOThl MO YIYyYIICHHIO
CBOMCTB TAMIIOHA)XHBIX MAaTEPHAJIOB CBOASTCS K PEIIEHUI0O MECTHBIX 3a/laHUi, a HE TJIABHOMY HX
HEJOCTaTKy - YCTPaHEHHUIO YYBCTBUTEIBHOCTM K pasbaBieHuto Bomoil [2]. B cBsa3u ¢
HEn30€KHOCThI0 KOHTAKTa TAMIIOHAXXHOW CMECH C KHJKOCThIO B CKBRXMHE U IJIaCTE TaKas CMECh,
pacTBOpPSISICh, TEPSET CBOM KCXOJHBIE CBOICTBa, pacTeKasCh OT CKBOXHHBI HAa 3HAYUTENbHBIC
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paccTosiHus, YTO MPUBOIUT K HEOOXOAMMOCTH MHOTOKPAaTHOTO TOBTOPEHHS ONEpaluuil To
TaMIIOHUPOBAHUIO, TIEPEPACXOAY TaMIOHAXKHBIX MaTepuaiioB, Tpyaa u BpemeHu [3]. [lo maHHBIM
pE3yNbTAaTOB UCCIIEIOBAaHUM, HA JIMKBUIALUIO TIOTIIOMIEHUs TpaTaT Oonee 20% BpeMeHU U CPEelCTB
0T 00IIUX Pacxo/I0B HA COOPYKEHUE CKBAXKUHEI [ 1, 3].

Oco3HaBasi, 4yTO Mpu OypeHHH Pa3BEIOYHBIX, IKCIUTyaTAI[HOHHBIX U TEXHUYECKHX CKBA)KUH
HYXHBbI 0oJiee 3()()eKTHBHBIE TAMIIOHAYKHBIE MaTepUAIIbl U TEXHOJIOTUH, B OCHOBE KOTOPBIX OBLIH OBI
MOJIO’KEHBI MHbIE MPUHLIUIIBI 00pa30BaHMs TAMIOHAKHOTO
KaMHs1, bpaxxenenko Anaronuii Makaposuu B Hauase 80-x
rOZIOB MPOLUIOTO CTOJETUS MPEUIOKUI MPUMEHSTh
TEXHOJOTHUH H30JIALUMA, OCHOBAaHHBIE HA HCIIOJIb30BAHUU
HEYYBCTBUTEIBHBIX K Pa30aBICHUIO BOAON TaMIIOHAXKHBIX
MarepuangoB. PacmiaB Takux MarepualioB, MPOHUKas B
KaHalbl TMOMJIOIIEHUS C TMOCIEAYIOIIUM H3MEHEHUEM
arperaTHOrO COCTOSIHHS, OOpa3yeT MaloO00BEeMHYIO, HO
HAJICKHYI0 M30JSILMOHHYI0 O000JIOUKY BOKPYT CTBOJA
OypOBOIi CKBa)KHHEI.

A. M. bpaxenenko mnocie okoHuyaHus ['opHoro
uHctuTyTa B 1959 romy Obul HampaBieH Ha paboTy B T.
[lontaBy, THe cHayanma paboTal  [OMOILIHUKOM
OypHIIBIIIHKA, WHXXEHEPOM TpecTa
«[TonraBanedrerazpasBeaka», a MOTOM IpernogaBaTesieM
cnen qucuuiuivH B IITY Ne 1 m. ITontaBel. B aTo Bpems
Hayanach MOATOTOBKA OYpWJIBIIMKOB H  OYpOBBIX
MacTepoB JUIsl TMOTPEOHOCTEH  T'eoJoropa3BelOYHOM
oTpacid W HedTerazomo0bIBalOIIeii MPOMBIIUIEHHOCTH
CeBepo-BocTouHbIX U LleHTpanbHBIX 00nactelr Ykpaussl [4].

B 1963 romy mocrynun B acnupaHtypy kadeapbr Texnukm pasBeaku PKK
JlHenponeTpoBcKOro ropHoro umHcrtutyra. B 1968 roay ycmemHo 3amuTun AuccepTalvio Ha
COMCKaHME Hay4YHOH CTeneHH KaHauaata Texuudeckux Hayk. C 1969 roga pabotan acCUCTEHTOM, C
1971 roma — nouentom, ¢ 1975-1980 rr. — 3aBenyromum kKadenpoir Texnuku passenku PKK. C
1980 roma mo 2004 roma paboTan Ha TODKHOCTH JoteHTa Kadeapsl Texauku pazpenku PKK.

Amnartonuii Makaposuu B TeueHue 20 set (1975-1995 rr.) ucnonssur 0053aHHOCTH y4EHOTO
cekperapsi CoBeta no 3amure guccepranuii. Onmyonukosan cabiiie 100 HaydHBIX TPYIOB.

Briepeie B TPOMBIIUICHHOM MacmTabe TEPMOIUIACTUYHBIC MATePUAIBl  YCIICIIHO
NpUMEHEHbl Juid 3akperuieHus ¢ynnamenta Jlnenpol'DCa npu ee crpoutensctBe [5]. Ho
JanbHellee MPUMEHEHHE TEPMOIUTACTUYHBIX (JIETKOIUIABKUX) MaTepuajoB TMpu OypeHuu
Pa3BEIOYHBIX, HKCILTYaTAIIMOHHBIX CKBAKUH ycriexa He umena [1].

Llenpto pa®oT sBISETCS MOBBINICHHE KadecTBa M3OJISAIIMOHHBIX 3aBeC OYypOBBIX CKBa)KHH,
JIOCTUTaeMoe 3a CYeT pPa3paboTKH HETPAJUIMOHHBIX, HE PACTBOPUMBIX IUIACTOBBIMU BOJIAMHU
TaMITOHAKHBIX MaTEPUaIOB U TEXHOJIOTUN UX TPUMEHEHHUS.

ITon pykoBojmctBoM A. M. bBpakeHEHKO BBINIOJIHEHO M YCIENIHO 3allUIIEHBl TpHU
KaHJIUJATCKUX JMCCEPTAllUM, JIB€ U3 KOTOPBIX OBLIM MOCBSIICHB JUKBHUIALWU TOTJIOIIEHUS
MIPOMBIBOYHOM JKMJIKOCTH C TPUMEHEHHUEM TEPMOTUIACTUYHBIX (JIETKOTJIABKUX ) MaTEPUAJIOB.

Texnonoeuss uzonayuu 30H NO2NOWEHUL HNPOMBIBOYHOU IHCUOKOCMU C NpUMEHeHUeM
MAMNOHANCHBIX cMecell Ha ocHoge bumyma. PaboTsl BemonHsIich MapteiHeHko WM. U. B ombITHO-
METOJIMYECKOW TMapTHH HOBOM TEXHUKHU MPOU3BOJICTBEHHOTO TE0JIOTUYECKOTO OO0bEeINHEHUS
«CeBykpreonorusi» [6].

B pesynabTaTe NpoOBENEHHBIX TEOPETUUECKHX M SKCHEPUMEHTANbHBIX MCCIECJOBAaHUN B
ma00paTOPHBIX ¥ TPOU3BOJICTBEHHBIX YCIOBUSAX, a TaKKe BBIMOJHEHHBIX KOHCTPYKTOPCKHX
pa3paboToK:

=

Anamonuii Maxaposuu Bpaoicenenko
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1. BrnepBbie pazpaborana kinaccuuKkanys W pa3ieieHHe Ha TPYIIIbI BHIOB TOTJIOMIEHUH B
CKBOXMHAX CEBEPO-3allafHOM YacTW YKpPaMHCKOrO IIUTa B 3aBHCUMOCTH OT Kodddurmenra
bunpTpaniu ¥ uX KomuuectBa. OIpeneneHo, 4YTO CpeAHHWE MOIIHOCTH 30H OCJOKHEHHHA B
KPUCTAUTMYECKUX TOpOoAax paiioHa pabor HaxomsaTcs B mpexaenax oT 1,5 mo 3,5 M, 4TOo TOBOPHUT O
1EeNIecO00pa3HOCTH MPUMEHEHHUS IS IMKBUIAIMY TTOTJIOIIEHUH METOI0OB JIOKATLHOTO BO3/ICHCTBUSI.

2. BBITIONTHEHBI WCCIIEOBAHMSI COCTABOB OUTYMHBIX CMECEH, MO3BOJMBIIME pPa3padoTaTh
pelenTypy TamIoOHa)KHONH CMECH, YIOBIETBOPAIOIIYI0 TPEOOBAHUAM MEPEKPBHITHS MOTIOMIAOLIIX
KaHAJIOB B CKBa)KMHAX, MPEICTABICHHBIX KPUCTAIUIMYECKUMH TOPOAAMH, COCTOSIIYI0 M3 OMTyMa,
maacTuguKaTopa U HanmoJHuTeNs [7].

OO6sacTh MPUMEHEHHUS] CMECH Ha OUTYMHOH OCHOBE OTPaHUYMBAETCS HAIWYMEM KaBEpH, a
TaK)Ke CBIITYYHX, IPEUMYIIECTBEHHO MbLIEBATHIX MOPO/I.

3. Pazpaboran cmoco® JHMKBHAAIUH T'€OJOTMYECKUX OCJIO0KHEHUH, BO3HHKAIOIIUX B
CKBKMHAX, OTJIMYAIOLIUINCS TEM, YTO, C LEIbI0 JIMKBUAALUWU TOIJIOMIEHUH MPOMBIBOYHOMN
KUIKOCTH, OOBaJIOB CTEHOK CKBA)XXHH, a TakKe H30JSIMM OallMaka O0O0OCamHBIX KOJIOHH,
IpelycMaTpuBaeT MPUMEHEHUE TaMIIOHUPYIOIIeH cMecu Ha OUTYMHON OCHOBE, IOCTaBIIIEMOH B
30HY OCJIO’)KHEHHS B TBEPAOM Bue [8].

5. BhInonHeHHbIE UCCIEOBaHMsI MTPOIecca TAMIIOHUPOBAHMS CMECHI0 HA OUTYMHOW OCHOBE
IIO3BOJIMJIM BIEPBbIE ONPENETUTh U 000CHOBATh ONTUMAJIbHBIE PEXUMbI pa30ypuBaHUsl OUTYMHOMN
cMecH, OO0eCHeuMBaIINe HEOOXOAUMYIO TeMIlepaTypy M YCIOBUS JJIsl pa3MArdeHus U
3a/1aBJIMBaHUs €€ B TPEIIHUHBI [8].

6. IlpennoxkeHa HOMoOrpamma OIpeAeNeHUs] pekuMa pa3dypuBaHHs OUTYMHOM cMecH B
3aBUCUMOCTH OT JuaMeTpa CKBaXHHbI M OCEBOM Harpy3Kd JUIsl HCIIOJIb30BAHHSA B
MIPOU3BOJICTBEHHBIX YCIOBHUSX.

7. Pa3pabotaHa TeXHOJOTMYECKas JIMHHSA, TO3BOJISIONIAsl MEXaHU3UPOBATh MpPOIEece
MPUTOTOBIICHUS U 3aTapyBaHUs OMTYMHOW TaMIIOHUPYIOIIEH cMecH B KOHTeWHephl. PazpaboTannas
KOHCTPYKLIMSI KOHTEWHEpa MpeICTaBIseT cOOOM TaMITOH, OTIMYAIOUICWCS TeM, YTO C IIEIbI0
MOBBIICHUST HAJEKHOCTH U yOoOCTBa B paboTe MpU HCIONb30BAHUM BA3KOIUIACTHYHOTO
TaMIIOHUPYIOIIEro MaTepraia KianaHHbIA y3€J BBIIOJHEH B BUJE KapMaHa U3 JABYX COEIMHEHHBIX
MEXIy co00M 1mooBuH [9].

8. Pa3paboraHbl KOHCTPYKUIMM TaMIIOHMPYIOIIMX CHAapsJOB, KOTOpPbIE IO3BOJISIOT
COBMECTHUTH MPOLIECC JOCTAaBKU CMECH B 30HY OCJIOXHEHHS M TaMIIOHUPOBAaHUE B OJIHOM pelice, a
TaKKe IMMPOBOAUTH TAMIIOHMPOBAaHHWE IMPH HAIMYMKA B WHTEPBAJIE TOTJIOUICHHUS OOPYIIEHHOW CO
CTEHOK CKBakuHbI TopoJbl [10,11].

Texuonoausi uzonAyuu 30H NO2NOWEHUL NPOMBIBOYHOU HCUOKOCMU C NPUMEHEeHUeM
MAMNOHAdNCHBIX cMecell Ha ocHose cepuvl. Pabora BemonHeHa A. K. CynmakoBeiM Ha kadeape
TEXHUKU Pa3BEIKHM MECTOPOKICHUH MOJE3HbIX HCKOMaeMblx HalnoHanbHON TOpHOHM akagemMuu
VYkpaunsl (HpiHEe Kadeapa HedTerazoBoil MHKeHepUH M OypeHus: HarmoHanbHOTO TEXHUYECKOTO
yHHUBepcuTeTa «J{HermpoBckas nonuTexHuka») [12]. B xoae BbmoaHeHHs paObOTHI:

1. OGocHOBaH TOT (haKT, YTO TPH OYPEHHUH B YCIOBUSX TPEIIMHOBATBIX TOPHBIX TTOPOX
MPUMEHEHHE TAMIIOHAKHBIX CMeceid Ha BOJHOM OCHOBE C UCIIOJIB30BAHUEM  Pa3IMYHBIX
MHHEPAJIOBSHKYIIINX M CHHTETHMYECKHX BEIIECTB B pe3yJbTare MX pa3yOOKHMBaHMS HPUBOAUT K
3HAUUTENBHBIM MOTEPSIM TAMIIOHAKHBIX MAaTE€PUAIOB U BPEMEHH, YIOPOKAHUIO CTOMMOCTH CKBa)KUH.
CoKpaTuTh 3TH MOTEPU BO3MOXKHO, €CITH JUIsl CO3/IaHMS N30JISILIMOHHON 000JI0YKH KaHAJIbI MTOTJIOICHHUS
3aMOJHATH Hepa3yO0KMBAEMBIM TJIACTOBBIMH BOJIAMHU PACIIIIaBOM TEPMOILIACTHYHOrO MaTepuaia [13].

2. Pazpaborana u 000CHOBaHa pelenTypa TAMIOHA)KHONW CMECH, OCHOBHBIM KOMIIOHEHTOM
KOTOpOil siBisieTcst cepa. JlaGopaTOpHBIMM HCCIEAOBAHUSMU TOATBEPKACHA BO3MOXKHOCTH
MPUMEHEHUS TEPMOIUIACTUYHBIX MaTepHalloB Ha OCHOBE CEphl B KayeCTBE TaMIIOHAKHOTO
MaTepuana sl U30JISLUU TOTJIOMIA0IINX TOPU30HTOB OYPOBBIX CKBaXKUH [14].

3. IlpennoxeHa HOBask TEXHOJIOTHS M3OJISIIMU MOTJIOUIAIOIIMX TOPU30HTOB TAMIIOHAXHBIMU
TEPMOIUJIACTUYHBIMU MaTepHUaIaMy ¢ IPUMEHEHHEM 3200 HBIX TETMJIOBBIX UCTOUYHUKOB [15—18].
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4. JIns pa3nuyHBIX T€0JIOTO-TEXHUYECKUX YCIOBUHN Pa3pabOTaHbl TEXHOJOTUYECKHE CXEMBI
U CIocoObl M3OJSIMH TMOTJIOMIAIONIMX TOPU30HTOB TEPMOIUIACTUYHBIMUA MaTepUAIaMU, a TaKkKe
METOJIUKa UX MpoeKThpoBaHus [19].

5. Ha OCHOBaHMM SKCIEPUMEHTAJIBHBIX M TEOPETUUYECKUX HCCICIOBAHUN YCTaHOBJICHA
OoNnTHUMajbHas TIyOMHAa NPUMEHEHHUs NpeiaraeMold TEXHOJIOTUH, a TaKXe YCIOBHUS H30JSALUU
MOTJIOLIAKOIINX TOPU3OHTOB.

6. DKCIEpUMEHTAIBHO U aHAIUTHYECKH YCTAHOBJIEHA 3aBHCUMOCTh TE€MIIEpaTypbl HarpeBa
CKBOKUHHOM KHUJIKOCTH OT TETUIO(U3UUECKUX CBONCTB TEPMOIUIACTUYHOTO MaTtepuaia [20—24].

7. YcraHOBIEHbl HEOOXOJUMbIE TEXHOJOTHYECKHE MapaMeTpbl TaMIIOHHUPOBAaHUS U
paauanbHBIC pa3Mepbl H3OIAUOHHON 000049k [12].

8. Ha ocHOBaHWMM aHAIMTUYECKUX HUCCIIEOBaHHM pa3paboTaHa MaTeMaTHyecKas MOJIENb
TEMIIEpaTypHOTO MOJIsl, ONMKCHIBAOIIAs MPOIECC TEIUIONEPEaayy MPH dIEKTPOTEIIIOBO 00paboTke
CKBa)XMHBI B 30HE OCJIOKHEHHS.

9. IlpoBexmena omeHka M JOKa3aHa »SKOHOMHYECKas J(P(PEKTUBHOCTh MPUMEHEHHS
TEXHOJIOTMM M30JSIUMU  TOIVIOWAIOIIMX TOPU30HTOB TAMIIOHAXKHBIMU  TE€PMOILIACTUYHBIMU
MaTepuagaMi Ha OCHOBE IPUPOJIHOM CEpBhl.

10. B mpou3BOJACTBEHHBIX YCIOBHUSX OCYIIECTBIIEHA OMBITHAs MpoBepka 3(h(HEeKTHBHOCTU
NPUMCHCHHUS ~ Pa3pabOTaHHON  TEXHOJOTUU  H3OJSIUU MOTJIOMIAIOIINX ~ TOPU30HTOB
TEPMOIUIACTUYHBIMU MaTepUaIaMHu.

Texunonozusi uzonAyuu 30H NO2NOWEHUL NPOMBIBOYHOU IHCUOKOCMU C NPUMEHEHUEM
MAMNOHAJICHBIX CMecell Ha O0CHoge 6mopuyHo2o noausmuirenmepepmanama (I15T). Pabota
BoimonHeHa J[. A. CypakoBoil Ha Kadeape TEXHHKH pa3BEAKH MECTOPOXICHUH IOJIE3HBIX
ncKomaeMblx HalMOHambHOTO TEXHUUYECKOrO0 YHHMBEpPCUTETa «J/|HENMpoBCKas MOJIMTEXHHUKA» O]
pyxoBozactBoM gouenTa 0. JI. Ky3una [2].

B pabGore [25] Ha OCHOBaHWM pE3yJIbTATOB TEOPETHYECKUX, DKCIIEPUMEHTAIbHBIX U
IIPOU3BOJICTBEHHBIX HCCIIEIOBAaHUI JaHO peUIeHHE aKTyaJbHOW 3ajaud, 3akjrodarolieics B
YCTAaHOBJIIEHUM 3aKOHOMEPHOCTEW HU3MEHEHHUSI OCEBOM Harpy3kM W YacTOThl BpallEHUs IIpH
000CHOBaHMHU PEKUMHBIX MapaMeTpoB 3(PPEKTUBHON TEPMOMEXAHUIECKOW TEXHOJIOTHH H3OJISIIUU
MOTJIOIIAKOIINX TOPU30HTOB OT CPETHEr0 3HAYEHUS IIpeiesia IPOUYHOCTH Ha OJJHOOCHOE CKUMAHUE B
3aBUCMMOCTH OT: COCTaBa KOMIIO3UTA, COOTHOIICHHMS KOMIIOHEHTOB M BHJAQ HAMOJHUTEIS,
TEeMIIepaTypbl NEperpeBa paciuiaBa, IUIOTHOCTH, BPEMEHM OTBEPJEBAHMS M KOJIMYECTBA IUIABOK
TaMIIOHA)KHOTO TEPMOIIJIACTUYHOTO KOMITO3UIIMOHHOTO MaTepuaia, paciuiaB KOTOPBIX, MPOHUKAS B
KaHajbl TMOTJIOIIEHUS C TMOCIEAYIOIIMM H3MEHEHHEeM arperaTHOro COCTOsIHUSA, oOpa3yer
MaJI000BEMHY0, HO TIPOYHYIO H3OJSIMOHHYIO 00O0JIOUKY BOKPYT CTBOJa OypOBOH CKBaXHHBI. B
XO/I€ BBIIIOJIHEHUS PabOTHI:

1. Ionyuwnna nanpHeillee pa3BUTHE TEOPHS, YTO NMPU OYPEHUH B YCIOBUSIX TPEIIMHOBATHIX
TOPHBIX TOPOJ NPUMEHEHHUE TaMIOHAXXHBIX CMECel Ha BOJIHOM OCHOBE C HCIOJIb30BAHHUEM
pa3IMYHBIX MHUHEPAIOBSDKYLIIMX M CHHTETHMYECKMX BEIIECTB JOCTHUIJIO CBOEro Ipesena
COBEpIICHCTBA.

2. O0OCHOBaHO, YTO MPHUMEHSEMbIE Ha CETOAHSIIHUN JE€Hb TEPMOIUIACTUYHBIE MaTepuabl
M3-32 HECOBEPIICHCTBA TEXHOJOTUM HE HAIUIM [IHPOKOTO WCIOJb30BAaHUS B KAauecTBE
TaMITOHAKHBIX MaTEPUAJIOB MPH U30JSIUH MOTTIOMIAIOIIUX TOPU3OHTOB OYPOBBIX CKBaXHH [26].

3. Pazpaborana u o00OCHOBaHa peleNTypa TaMIOHAXHOTO  TEPMOIJIACTUYHOTO
koMmmo3uimonnoro  Marepuana (TIIKM) [27, 28]. DBblonHEHHBIMH  HCCIEAOBAHUSMHU
MOATBEpK/IeHAa BO3MOKHOCTh mnpumeHeHuss TIIKM, B kauyectBe 0a3bl KOTOPOIO BBHICTYHAOT
WHEPTHBIE TePMOIIJIACTUYHBIE OBITOBBIE OTXOJIbI Ha ocHOBe BTOopuuHOro [I19T. C BBeneHueM B ero
COCTaB TPaHYJUPOBAHHOTO HAMOJHUTENS KpYmHOCThIO MeHee 0,5 MM B cooTHomeHuu 1:1, 4to
obOecrieunsio: B Bo3pacTe 15 MUH MPOYHOCTHBIE CBOMCTBA B 5,26 pa3 BbIIE NPOYHOCTH
TaMIIOHA)KHOTO KaMHs Ha IIEMEHTHOI OCHOBE BO3pacToM 7 CyTOK; B Juana3oHe temmepatryp 250 —
3000 °C pacTekaHue CONOCTaBUMO C PACTEKAHHMEM HOPMAJIBHOTO TaMIIOHAXHOTO LEMEHTHOI'O
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pacTBopa; OTCYTCTBHE MPOHMUIIAEMOCTH TAMIIOHAKHOTO KaMHs npu nepemnanae gasieHus 20 Mlla;
HAWBBICIIYIO CTETIEHb U3HOCOCTOMKOCTH U abpa3uBHOCTH Marepuaina [29, 31].

4. TeopernueckM W OSKCHEPUMEHTAIbHO TIOKa3aHa BO3MOXKHOCTb  M3TOTOBJICHUS
opukerupoanHoro TITKM. Paszpaborana texnosorusi msrorosieHuss TIIKM na ocnose I19T,
KOTOpasi COCTOUT U3 MOATOTOBUTEIBHOIO dTara, 3Tana u3rotopieHus U popmoanus. OO0CHOBaHbI
palMOHaIbHBIE TEXHOJIOTUYECKUE peKUMBI n3rotosieHus TIIKM .

5. Pazpaborana u 00OCHOBaHAa TEXHOJOTHS H3OJSAIUHM TOTJIOMIAIONMX TOPHU30HTOB C
npumenenuem TIIKM na ocnoBe I[I9T, nmns peanmuzanuu KOTOpOH HEOOXOIUMO BBITIOJHUTH
MOCIeI0BATENbHbIE TEXHOJIOTUYECKUE OMNEpaldu: TPAHCHOPTUPOBKY LUIUHAPUYECKUX OpPUKETOB
TIIKM, nuamerpom Ha 1-15 MM MeHbIIE AMaMeTpa MOPOAOPA3PYLIAIONIET0O MHCTPYMEHTA K
MOTJIONIAOIIEMY TOPH30HTY OYpOBOM CKBaKHUHBI; TepMoMexaHudeckoe ruiaBieHue TIIKM B 3one
noryomeHus: OypoBoil CKBaKMHBI; 3amaBnuBanue neperperoro TIIKM B kaHajbl MOTJIOLICHHUS.
Crioco6 M30JI1IUK TOTJIoMAIKUX Topu30HTOB ¢ mpuMmeHeHneM TIIKM Ha ocHoBe 19T 3amumen
nareHtamu Ykpaunsl [32—42].

6. Ha ocHOBaHMU 5SKCHEPUMEHTAIbHBIX U TEOPETUUYECKHX HCCIEAOBaHUNA OOOCHOBaHA
paloHagbHasi 00J1acTh NPUMEHEHHUs! pa3pabOTaHHOW TEXHOJIOTHMH, a TAKXKE€ YCJIOBUS H3OJISILMU
MOTJIOIIAKOUIUX TOPU30HTOB.

7. B X0/1e 9KCIEpIMEHTAIBHBIX M TEOPETHUECKUX MCCIIETOBAaHNN 0O0CHOBAHBI PAIlOHAIILHBIC
TEXHOJIOTUYECKHE PEKUMBI CKBaXKUHHOTO TepMomexannyeckoro ruiasineHust TIIKM na ocHose I10T.
Pazpaborannsiii TIIKM pexomeH1yeTcsi IpUMEHSTh B CKBaKUHHBIX YCJIOBHUSIX B COUETAHUU C OCEBOU
Harpyskoii He MeHee 700 naH mpu yacToTe Bparenus nHcTpyMenTa 700 vun~! [43].

8. Ha ocHOBaHMM aHalIMTUYECKHUX HCCIIEJOBaHUI COCTaBlieHA MaTeMaTH4ecKas MOJEib
TEMIIEPAaTypPHOI'O TIOJIsl, OMNHMCHIBAKOIIAs MPOLECC TEIJIONEepeayd MpPH TEPMOMEXAHUYECKOM
iaiennn TTIKM B 30He oclIO)XKHEHHSI OypOBOW CKBaKUHBI [44—45].

9. BeinonHeHa OIleHKa U JJoKa3aHa SKOHOMHUYecKasi 3((EeKTUBHOCTh MPUMEHEHHUST TEXHOJIOTHU
m3onsaumu - nornomatonmx ropusoHroB TIIKM Ha ocnoBe I[IOT. CroumocTs IpoBeneHUs
TEXHOJIOTUYECKUX OIEpalni, CBA3aHHBIX C TAMIIOHMPOBAHMEM MOMVIOMAIONIMX TOPU30HTOB, B
CPaBHEHUH C LIEMEHTUPOBAHUEM MOXKET ObITh CHUKEHO Ha 16,5-26,4 ThIC. IpH. HA OZIHY OIIEPALHIO.

10. VYcraHoBneHbl HEOOXOAMMBIE TEXHOJOTHYECKHE TMapaMeTpbl TaMIIOHHUPOBAaHHUS U
paauvanbHbBle pa3sMepbl H3O0JSLUOHHOM O000J0YKM, YTO Jajl0 BO3MOXHOCTH OOOCHOBaTh H
pa3pabotath «TeXHOJOTHYECKHH periiaMeHT HW30JSIIUKM Toriomanmux ropu3ontoB TIIKM Ha
ocHoBe [19T», pelicTByromuii KaKk HOPMAaTUBHBIN JOKYMEHT B MPOU3BOACTBEHHBIX OpPraHU3aLUAX
I'ocynapcTBeHHOH ClTy:KObI T€OJIOTUU U HEP Y KpauHBbI.

11. Pe3ynpTaThl BBINOJIHEHHOIO KOMIUIEKCA TEOPETHMUECKUX M OIKCIEPUMEHTAJIbHBIX
HCCIEAOBAHUI HAIUIM MPAKTHYECKOE IPUMEHEHHE MPU ONBITHO-NPOMBIIIJIEHHOM BHEIPEHUHU
TEXHOJIOTMM  JIMKBUAAIMU  TOIJIOMIEHUS MNpoMbIBOYHON kuakoctu TIIKM B ycnoBusix
KOMMEPYECKOI 0 HNpEeAIPUATHUS 000 «IIpOMBIIITIEHHO-T€0JIOrNYECKOM TPYIIIBI
«/lnenporungpoctpoii» [46].

BriBoabl

CdopmupoBana HaydHas MIKOJIA, OCHOBOIOJOKHUKOM KOTOpoi ctan A. M. BpakeHeHKo.
Tpems MokoneHUsIMH HccienoBaTeneld pa3paboTanbl U 000CHOBaHBI MHHOBAIMOHHBIE TEXHOJIOTUU
M30JISIIUNA TIOTJIONMIAOIINX TOPU30HTOB TEPMOIIACTUYHBIMU (JIETKOIUIABKUMH) MaTepualiaMu, IJIs
peanu3anui KOTOPhIX HEOOXOJUMO BBITIOJHUTH: JOCTaBKY TEPMOILJIACTHYHBIX MaTepuajoB Ha
32001 CKBaXWHBI, IUIABJICHHE (HArPEB) TEPMOIUIACTHYHBIX MATEPHAIOB W WX 3a/IaBIIUBAaHUEC B
KaHaJIbI MOTJIOMIEHUSI.

JIJIsT pa3IMuHBIX TE0JIOTO-TEeXHUYECKUX YCIOBHHA OypeHHs Ha Kadempe TEXHHKU pPa3BEIKH
MECTOPOKICHHUM TOJIE3HBIX MCKOMaeMbIX MOA pykoBoacTBoM A. M. BbpaxeHeHko pa3paOoTaHbI
TaMIIOHXKHBIE TEPMOIUIACTHYHBIE (JIETKOIJIABKUE) MaTepuadbl M TEXHOJOTHH  HM3O0JISIIUU
MOTJIOLIAIOIINX TOPHU3OHTOB OYPOBBIX CKBAKHH.
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Memoro docnidaicens € nidsuwents eghekmueHoCmi i304AYIUHUX poOim Y 6YPOBUX C8EPOIOBUHAX, WO
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2opuzonmie, pospobnenux yunamu A. M. bpascenenko. [locmasneni 3a60antsa 8UPIULYBANUCT KOMIIEKCHUM
MEMOOOM OQOCHIONCEHHS, WO GKIIOYAE AHANI3 [ Y3A2ANbHEeHHs NImepamypHux i nameHmHux ooiceper,
npoBeOeHHA AHAIMUYHUX, eKCHePUMEHMANbHUX 00cniOxcenb. Chopmosana HayKosa wikod, 3aCHOBHUKOM
axoi cmas A. M. Bpaoicenenxo. Tpboma noxkomiHHAMU OOCAIOHUKIE pO3pOOAeHT | 0OTPYHIMOBAHI IHHOBAYILIHI
MEXHONO02TT (307AYil NOIUHAIOUUX 20PUBOHMIE MEPMONIACMUYHUMU (TIe2KONAA8KUMY) Mamepianamu, 07
peanizayii IKUX HEOOXIOHO BUKOHAMU: OOCMABKY MEPMONIACTMUYHUX MAMepianie Ha eubill ceeponio8UHU,
naaenents (Hazpis) MmepMonIACmMuUYHUX Mamepianié i ix 3a0aenio8anis 8 KAHAU NO2NUHAHHA. [ pi3Hux
2€01020-MEeXHUYHUX VMO8 OYpPIiHHA Ha KagheOpi mexHiKu po36IOKU pPOO0BUWY KOPUCHUX KONAAUHU, HIO
kepisnuymeom A. M. bpasicenenko, po3pooieni mamnoHad’iCHi MepMOnIACmuyHi (1eeKOnIaeKi) mamepianu i
MexHoRo2Ii 301aYii NO2NIUHAIOYUX 20PU3OHMIE OYPOBUX C8EPONIOBUH.

Kntouoei cnosa: OypinHa c6epOn06uH, NOSIUHAIOUUY 20PU3OHM, [301AYIA, MAMNOHANCHI Mamepiaiu

A. Sudakov, 1. Martynenko, D. Sudakova
!National technical university «Dnipro Polytechnicy, Ukraine
’Public service of geology and subsoil of Ukraine
SCIENTIFIC SCHOOL B.A.M. — GENERATIONS OF SCIENTIFIC

AND INNOVATIVE TECHNOLOGIES

The aim of the research is to increase the efficiency of insulation work in boreholes, achieved
through the use and analysis of innovative technologies for absorbing horizons developed by followers of
A.M. Brazhenenko. The tasks were solved by a complex research method, including analysis and synthesis of
literary and patent sources, conducting analytical, experimental studies. A scientific school was formed, the
founder of which was A.M. Brazenenko. Three generations of researchers have developed and substantiated
innovative technologies for isolating absorbing horizons by thermoplastic (low-melting) materials, the
implementation of which requires performing: delivering thermoplastic materials to the bottom of the well,
melting (heating) thermoplastic materials and pushing them into absorption channels. For various
geological and technical conditions of drilling at the Department of Mineral Resources Exploration
Techniques, under the direction of A.M. Brazenenko, grouting thermoplastic (low-melting) materials and
technologies for isolating absorbing horizons of boreholes were developed.

Key words: drilling, absorbing horizon, insulation, grouting materials
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THE DRILL BITS: HISTORY AND MODERN EXPERIENCE

Purpose of the work is a brief historical review of the development of diamond drill bits of various
types and the presentation of the prospective ways in this area.

Methodology. Analysis and summary of scientific and technical achievements, literary overview.

Results. Processes of formation of rock cutting tools, namely big diamond drill bits; small diamond drill
bits; the bits equipped with synthetic diamonds; the bits armed by composite materials using diamonds are
considered. Stages of innovative development and new approaches to drilling technologies are presented.

Novelty and practical value. In the historical context, the necessity of improvement a drilling tool is
shown, the new promising ways for the development of diamond drill bits and technologies are presented.

Key words: drill bits, diamond drilling, historical review, new drilling technologies

Introduction

Drilling began in the late Paleolithic and Neolithic (13—7 Millennium BC). Any process of
creating holes can be seen as boring or drilling. Drill bits are one of the main types of drilling tools.
Modern rock drilling is a high—tech and high—end process and has great importance to ensure the
suitable development of national economy and energy self—sufficiency of world countries. Despite the
seeming simplicity of construction, modern drilling bits are the high-tech products. There are different
types of drilling core bits which apply at rotary exploration drilling. Depending on the type of rock-
cutting elements, there are distinguishes between diamond and carbide drill bits. The effectiveness of
rock drilling technologies depends on the operational capabilities of drilling tool used.

The history of different types of drilling tools and drilling technologies was considered in
number works [1-6]. This paper is focused to the history of drill bits and materials for its. The some
results of authors own investigations in this direction are presented.

The brief review of diamond drill bit history

The invention of big diamond drill bit. Note, that a kind of diamond rotary drilling was used
5000 years ago in ancient Egypt to quarry stone. A hollow wooden rod (later metal) hardened by fire
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