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I Clarivate
Analytics

NAS RK is pleased to announce that News of NAS RK. Series of geology and technical sciences
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics
to be accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and
the Arts & Humanities Citation Index. The quality and depth of content Web of Science offers to
researchers, authors, publishers, and institutions sets it apart from other research databases.
The inclusion of News of NAS RK. Series of geology and technical sciences in the
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of geology and engineering sciences to our community.

Kaszaxcman Pecnyonuxacol ¥nmmoix eoinvim akademusicol « KP ¥£A Xabapnapwi. ['eonoeusi scane
MEXHUKATLIK SbLIBIMOAD CEePUsChly blIbIMU JCypHAIbIiHbIY Web of Science-miy oicanananean
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvlH xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index oicone the Arts & Humanities
Citation Index-xe xabwvi0ay macenecin xapacmuipyoa. Webof Science szepmmeywiinep,
asmopnap, bacnawbliap MeH meKemenepze KOHmMenm mepenoiei MeH canacvih Ycuvlhaovl. KP
¥I'A Xabapnapwi. 'eonozus scone mexuuxanvlk eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKkmi Jicane 6e0eNoi 2e0102Usl HCIHE MEXHUKATBIK
EbLILIMOAp OOUbIHULA KOHMEHMKE A0a0blebIMbI30bl OLI0IPeOi.

HAH PK coobwaem, umo nayunoiii sicypran «Mzeecmuss HAH PK. Cepusi eeonocuu u mexnuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uUHOEeKCUpO8aHUU HAXOOUMCS 8 CMAOUul paccmMoOmpeHus
xomnanueu Clarivate Analytics ons danvueiiueeo npunsmus sicypHana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem xavecmeo u enyOuHy KOHmMeHmMa Ol UCCledosamenel, asmopos,
uzoamenei u yupescoenuil. Brmouenue Hzeecmusi HAH PK. Cepus ceonocuu u mexHuueckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nauty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2€0102UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmaa.



Bac penakrop

KYPBIHOB Mypar KypbiHYJIbI, XUMHUS FBUIBIMIAPBIHBIH TOKTOpBI, Tpodeccop, KP ¥FA
akanemuri, Ka3zakcran PecnyOmukackl YarTeik FwutbiM  akagemusichiHbIH mpesuneHTi, AK «/1.B.
CoOKONBCKHI aTBIHAAFBI OTHIH, KaTaln3 jKOHE MEKTPOXUMHS HHCTUTYTBIHBIH» 0ac TUPEKTOpHI (AJIMATHI,
Kazakcran) H =4

FplabiMu XaTiibl

ABCAJIBIKOB BaxbiT Hapukaiiyabl, TeXHUKa FRUIBIMIApBIHEIH JTOKTOpHI, podeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFb! XUMUS FBUIBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajka:

OBCAMETOB Mauic Kyasicyiabl (6ac penakTopablH OpbIHOAcaphl), T€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, mpodeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aTbIHAAFBI
THIIPOTCOIOTHS KOHE T€OIKOOTH MHCTUTYTHIHBIHY) TUPEeKTophl (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcCAPhI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH JOKTOPHI, mpodeccop, K.M. CaTmnaeB ThIHIAFBI T€ONIOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
nupektopsl (Anmarsl, Kazakcran) H=2

CHOY [Ipuuen, Ph.D, kaybiMaacteipbutran npogeccop, Hebpacka yuuBepcuteTinid Cy FhUIBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typassl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiiiasbl Ka30aap KeH OpBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

MMAH®UJIOB Muxaua BopucoBud, TeXHUKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hancu, @panrms) H=15

HIEH IMun, Ph.D, KeITaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IbIK YKOHOMHKAIBIK Teosiortap KaybiMaacToiFbiHbIH Mylieci (ITexun, Keitait) H = 25

OUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTHIPBLUIFAH Ipodeccopsl
(dpesnen, bepnun) H=6

KOHTOPOBUY Anekceii IMHIbeBHY, T€OJOTUS-MHHEPAIOTNs FHUIBIMAAPLIHBIH JIOKTODBI,
npodeccop, PFA akamemuri, A.A. Tpodumyka arblHIaFbl MyHai-ra3 TeOJIOTHSCHI JKoHEe reodusuka
nHcTuTyTH (HOoBOCHOMpCK, Peceit) H = 19

ATABEKOB Baanuvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpHI, benapycs ¥FA akanemuri,
YKana matepuanap XUMHACHI MHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, J/[pe3neH TeXHUKaJIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH Podeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPHIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes arsiaaarsl [ €0m0Tus FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

CATYBIHTAEB Kanaii, Ph.D, xaysimmacteipsuiran npogeccop, Hazapbaes ymmsepcureti (Hyp-
Cyurran, Kazakcran) H =11

DOPATTUHMU IMaouo, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFAH mpodeccopsl (MmumaH,
Uranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHX HayK, mpodeccop, axagemuk HAH PK,
npesuseHT HanmonanpHoi akagemun Hayk PecryGnmkm Kasaxcran, reHepanbHblii pupextop AO
«MHCTUTYT TOTUIMBA, KaTaiau3a U anekTpoxuMun uM. J1.B. Cokonbckoro» (Anmarsl, Kazaxcran) H = 4

YueHHBIIi cekpeTapb

ABCAJIBIKOB BaxbiT HapukéaeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

cexperaps HAH PK, UucTnTyT XuMnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenaknuoHHasg KodJgerus:

ABCAMETOB Masuc KyapicoBud, (3aMeCTUTEINb ITTABHOTO PEAKTOPA), JOKTOP I'€0JIOTOMHUHEPAIIO-
THYECKHX HayK, mpodeccop, akaaemuk HAH PK, mupextop MHCTUTYTA THAPOTE€OIOTHU U TEOIKOTOTUH M.
V.M. Axmencaduna (Anmarsl, Kazaxcran) H =2

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INIABHOTO PENAKTOpa), JOKTOP T'€OJOTOMHHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryrta reonmornueckux Hayk nm. K.M. CarmaeBa (AmnMarsl,
Kazaxcran) H=2

CHOY Jpuuen, Ph.D, acconnupoBanHslii mpodeccop, aupexrop JlabopaTopun BOTHBIX HayK YHHBED-
cutera Hebpacku (mrar Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pyxoBoauTes HCCIEI0BaHIH B 00JIACTH IIETPOJIOTHU  MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBenHol uctopuu (Jlonnon, Aurmus) H = 37

IMAH®HWJIOB Muxana BopucoBud, T0KTOp TEXHHYECKNX Hayk, mpodeccop Yansepcutera Hancn
(Hancu, ®dpannus) H=15

HIEH ITun, Ph.D, 3amecturens qupexropa Komutera o ropxoii reosornu Kuraifickoro reooruaeckoro
o01ecTBa, wieH AMEepUKaHCKOW acconmanuy skonomudeckux reoioros (ITexun, Kurait) H = 25

OUIIEP Axkceab, accouunpoBaHHBIA mpodeccop, Ph.D, TexHmueckmit yHuBepcurer [pesneH
(dpesnen, bepnun) H=6

KOHTOPOBUY Aunekceli DMUIbeBHY, TOKTOP TI'eOJIOTO-MHHEPAIOTHIECKUX HAyK, Ipodeccop,
akagemuk PAH, Uuctutyr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XMMUUECKUX HayK, akageMuk HAH benapycu, moueTHsIi
mupekTop MHCTHTYTa XUMHUU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii mpodeccop, Texuuueckuit yausepcuret (pesneH,
Bepnmun) H = 20

CEMTMYPATOBA Dieonopa FOcynoBHa, TOKTOp reonoro-MAHEPAIOrHYECKHX HayK, Tpodeccop,
uneH-koppecnionneHT HAH PK, 3aBenyromas naGoparopun MHcTHTyTa Teonormdecknx Hayk um. K.
CarnaeBa (Anmatsl, Kazaxcran) H=11

CAT'MHTAEB Kanuaii, Ph.D, accormmupoBannslit mpodeccop, Hazapdaes yausepcuter (Hypcynras,
Kazaxcran) H=11

D®PATTUHU IMaoso, Ph.D, accounmmpoBanHBIil mpodeccop, MuUIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H = 28
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Editorial chief
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Scientific secretary

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of
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PANFILOV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
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FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden, Germany) H=6
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SEITMURATOVA Eleonora Yusupovna, doctor of geological and mineralogical sciences, professor,
corresponding member of NAS RK, head of the laboratory of the Institute of geological sciences named
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SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H = 11
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© J.B. Toshov!, Sh.R. Malikov?, O.S. Ergashev!, A.K. Sherov*,
A. Esirkepov?, 2023
!Tashkent state technical university after named Islam Karimov, Tashkent, Uzbekistan;
nstitute of Nuclear Physics Academy of Sciences of the Republic of Uzbekistan,
Tashkent, Uzbekistan;
3S. Seifullin Kazakh Agro Technical University, Astana, Kazakhstan.
E-mail: sherov_ak@mail.ru

IMPROVING THE EFFICIENCY OF THE PROCESS OF DRILLING WELLS
IN COMPLEX CONDITIONS AT GEOLOGICAL PROSPECTING SITES

Toshov Javokhir Burievich— DSc, Professor, Dean of the faculty of the Tashkent state technical university
after named Islam Karimov, Tashkent, Uzbekistan

E-mail: javokhir.toshov@yandex.ru. ORCID: https://orcid.org/0000-0003-4278-1557;

Malikov Shavkat Rustamovich — PhD, Researcher of the Institute of Nuclear Physics Academy of
Sciences of the Republic of Uzbekistan, Tashkent, Uzbekistan

E-mail: malikov@inp.uz. ORCID: https.//orcid.org/0000-0001-6561-5362;

Ergashev Otabek Sanokulovich — PhD student of the department “Mining electro mechanics” of the
Tashkent state technical university after named Islam Karimov, Tashkent, Uzbekistan

E-mail: Otabekergashevi979@yandex.ru. ORCID: https://orcid.org/0000-0003-3628-7958,;

Sherov Aibek Karibekovich —PhD, Senior Lecturer, S. Seifullin Kazakh Agro Technical University,
Astana, Kazakhstan

E-mail: sherov_ak@mail.ru, ORCID: https://orcid.org/0000-0002-1433-957X;

Esirkepov Azimbek — doctoral student, S. Seifullin Kazakh Agro Technical University, Technical faculty,
Astana, Kazakhstan

E-mail: azimbek.esirkepov@mail.ru. ORCID: https://orcid.org/0000-0003-3098-2853.

Abstract. The state considered the issues of increasing the durability of cutting
material of drilling equipment with the help of chemical-physical treatment of the
cutting part of the drill bit. A mathematical model is presented for the impregnation
of metals by applied accumulations and precipitates, as well as changes in the strength
characteristics of the material during the exclusion of materials, due to the formation
of defects of various breeds. An experimental study of samples of a rock cutting tool
in a pool-type "gamma-installation" with sources of Co® y-quanta is presented. The
effect of radiation irradiation with small doses of gamma rays in the imperfect region
of the phases of hard alloy components, which leads to a change in the level of point
defects of the Schottky-Frenkel type, is studied. As a result of this process, the density
of defects decreases, the perfect area of microcrystals increases, which leads to the
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removal of superposition stress fields inside and along the grain boundary, and leads
to an improvement in the intragranular and intergranular bonds of the emitted material.
After processing the bit, an analysis of the performance of the processed bit under
operating conditions was carried out, as well as a comparison of the performance of the
bit. The use of radiation from the cutting part of the drill bit increases the efficiency and
reduces the cost of drilling a well.

Keywords: deformation formation, paddle chisel, gamma radiation, drilling, rock,
deformation, hard alloy, density

© K.B.Towmos!, III.P. Manukos?, O.C. Dprames!, A.K. [Ilepos*",
A. Ecupkenos?, 2023
'"M. KapumoB arbianarsl TalikeHT MEMJICKETTIK TEXHUKAJIBIK YHUBEPCHUTET,
Tarmikent, ©30ekicTaH;
2036exictan Pecrybmukacsl I'A spobIK (pH3MKa HHCTHTYTEL,
Tarmkent, ©O30eKicTaH;
3C. Ceiipynmun areinaarsl Kazak arpoTeXHUKAIbIK YHUBEPCHTET,

Acrana, KazakctaHn.

T'EOJIOTUSLIBIK BAPTAY OFbEKTLIEPIHJETT KUbIH
FKAFTAWMIAPIA 'IbI BIMAJIAPIBI BYPFBLIAY MPOLIECIHIH
TUIMALIITTH APTTBIPY

AnHoTanus. Makanana Oypreliay KalayblH KECETiH 00T H XUMHSIIBIK-(PU3UKaIIBIK
OHJICYy KMMETiMeH Oyprbuiay >KaOIbIFBIHBIH KECy MaTepUaNbIHbIH OCPIKTITiH apTTHIPY
MocenieNiepi  KapacThIpbuIaZbl. MarepHaiIblH KOCHajJapbl JXKHHAKTATYBIMEH >KOHE
TaHOAJapbIMEH KaTalObIHBIH MaTeMAaTHKAaJBIK COYJENeHAIpY Ke3iHOe MaTephalblH
OepiKTiK cHUIaTTaMalapbIHBIH 63repyi ChlHanFaH. Herisri OarbIT-)KaOIBIKTBIH €H a3
MOJIILIEPiH TaHay XKoHe OYpFblIay KallaybIHBIH Kecy OeJiriHiH THIMALIITIH apTThIPY.
Co60y-KBaHTTHIK Ke3/1epi 0ap OacCeHHIIK THITET ""'raMMa KOHIBIPFBICHIHIA" TaC KECETIH
Kypas YJITiUIepiH 3KCIIEPUMEHTTIK 3epTTey Kenripiared. "Ilyn" TunTi raMmma-coynenik
KOHJIBIPFBI OPTYPIIi Marepuangap MeH eHIMISpAiH KaCUeTTePiHe 9CcepiH )KoHE OJlapAbIH
KacUeTTepiH K3repTyni 3eprreyre apHamraH. CoHIail-ak, KaTTbl KOpBITHAJapAbIH
raMMacoysesiepiMeH coylielieHy Ke3iHaeri OepikTiri MeH To3yra Te3iMALIIriH Oaramnay
AHBIKTAJIBI, Uiy, AepopMalys, KaTThUIBIK jKOHE MUKPOKATTBUIBIK OOMBIHINIA LIEKTI
OepikTik anbiHabl. [loTTku-Openkens THNTI HYKTENK akaynap JeHIeHiHiH e3repyiHe
OKEJIeTiH KaTThl KOPBITIIa KOMIIOHEHTTEPiHIH (pa3ajapbIHbIH KeTiIMEreH aiiMarbIHAAaFbl
raMMa-KBaHTTap/IbIH LIaFbIH J03AJIBIMEH CoyeNIeHydiH acepi 3epTTenmi. by npouectin
HOTHXXECIHEC aKaylapAblH THIFBI3ABIFEl TOMEHACHAl, MUKPOKPHCTANJAPAbIH MiHCI3
aydaHbl YIIFasipl, Oyl acThIK IIEKapachIHAAFbI jKOHE OOWBIHIA CYMEpIO3ULHSIBIK
KEpHEY epicTepiHiH XKONBUTybIHa OKeJeli jKoHe TYHIpLIIK apaiblk OalinaHbICTapAbIH
YKaKcapyblHa IIBIFAPBUIATHIH MaTepua. Op TYpJIi THIITETi KaTThl KOPBITIAJIapAblH Uiy
Ke3iHJeri meKkTi OEpIKTIKTIH ramma coyjelieHy J03achlHa TOYEJJIUIIrT aHBIKTaJIbL.
Kamaynel eHmereHHeH KeiiH OHBI JKYMBIC XaFailblHAa TalifanaHy Ke3iHJe OHBIH
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KYMBIC OHIMAUITIH Tanjay >XoHE CaNbICTHIPY XYMBICTapbl Xyprizinmi. Bypreinay
KallaybIHBIH KeCKilll OeNiriHiH coyseNeHyiH naiganaHy THIMIUTIKTI apTThIpaabl KoHE
YHFBIMaHbI OYpFbIIay KYHBIH TOMEHAETE]

Tyiiin ce3mep: nedopmanus Tysenyi, Kajakuiajgap, raMMa-cayneneHy, Oyprbliay,
Tay >KBIHBICHI, 1e()OpMalusl, KaTThl KOPBITIIA, THIFBI3ABIK

© XK.B. Tomos!, III.P. Masukog?, O.C. Jprames!, A.K. [Ilepos*’,
A. Ecupkenos?, 2023
'TamkeHTCKUI rOCyIapCTBEHHBI TeXHUYeCKui yHuBepcuteT uM. W. Kapumosa,
TarmkeHT, Y30eKkucTas;
MucrutyT sinepHoit ¢pusnku AH Pecniyonuku Y3oekucran, TamikeHt, Y30ekucran;
3C. Kazaxckwuii arporexHu4eckuii yausepcutetr uM. CeildyiinHa,
Acrana, Kazaxcras.

MHNOBBINEHUE OP®EKTUBHOCTU NPOLECCA BYPEHUS
CKBA’KHUH B CJIO)KHBIX YCJIOBHUSX HA T'EOJIOTI'OPA3BEIOYHBIX
OBBEKTAX

Annotauus. B craTbe paccMOTpeHBI BONIPOCH TOBBILICHUS! CTOMKOCTH PEXKYIIETro
Marepuana OypoBoro 00OpYIOBaHHS C MOMOIIbI0 XUMHKO-(QU3NUECKOH 00paboTKH
pexymeit yactu OypoBoro nojoTa. [IpuBenena MareMarniyeckass MOJENb YIPOUHEHUS
METaJUIOB TPUMECHBIMU CKOIUICHHSMH U BBIACICHUSIMH, a TaKke HW3MCHEHHE
MPOYHOCTHBIX XapaKTePHCTHK MaTepualia Ipu OOJyYEeHWH MaTephalioB 00yCIOBIECHO
o0pa3zoBaHueM Ae(eKTOB pa3n4HONi Npupoabl. OCHOBHBIM HAlpaBICHUEM SBISETCS
BBIOOP MHHHUMAJILHOTO KOJIMYECTBA OOOpPYAOBaHUS M TOBBILICHHE 3()(HEKTHBHOCTH
pexymeid yactu OypoBoro nojoTa. [IpuBeneHO 3KCHEpUMEHTAILHOE HCCIIEIOBAHUE
00pa3LoB MOPOAOPa3PyIIAIONIET0 HHCTPYMEHTA B «raMMa-yCTaHOBKe» 0acceiiHOBOTO
THIIA C KICTOYHHKaMHu y-KkBaHTOB Co®. 'amMMa-ycraHoBka Tuna «bacceiny nmpeaHa3zHaueHa
JUISL U3yUYCHUS BIUSHUSI HA CBOWCTBA PAa3IMUHBIX MaTepHaiOB U U3ACIHN U NU3MEHEHHS
ux cBoicTB. Takke oIpeesieHa OLEHKHA MPOYHOCTH M M3HOCOCTOMKOCTH TBEPIBIX
CIJIaBOB NpH OONYyYEHHWW raMMa-Tydyamid, MPUHAT HpeAei HMPOYHOCTH TpH M3rHoe,
neopMaliyy, JKECTKOCTb M MHKPOTBEPAOCTb. M3ydeHO BIMsIHUE PpaAWallMOHHOTO
oONmy4yeHHsT MalbIMH J103aMH TaMMa-KBaHTOB B HECOBEpILIEHHOH obmactu a3
KOMIIOHEHTOB TBEPOT'O CIIJIaBa, KOTOPbIH MPUBOIUT K M3MEHEHHIO HA YPOBHE TOUSUHBIX
nedekroB tuna lllorTku-Openkens. B pesynbrare 3TOro mporecca yMeHbIIASTCS
IUIOTHOCTh /1€()EKTOB, YBEIMYMBACTCS COBEPLICHHAs IUIOMAAb MHKPOKPUCTAIIOB,
YTO TPUBOAMUT K CHATUIO CYINEPIO3HLIUOHHBIX TOJNEH HampsDKeHWH BHYTPH M TIO
TpaHMLe 3€peH, MPUBOIUT K YAYUILEHHUIO BHYTPU3EPEHHBIX M MEK3EPEHHBIX CBSI3EH
n3ny4yaemoro Marepuana. OnpezaeneHa 3aBUCUMOCTh Npeesa MPOYHOCTH MPH U3ruode
TBEPABIX CIIABOB pa3HOr0 THIA OT 03kl 0oOdMydeHHs ramma-kBaHTamu. [locne
00paboTKH A0I0Ta OBUT IPOBE/ICH aHATN3 PabOTOCIOCOOHOCTH 0OPaOOTAaHHOTO JOI0Ta
B YCIIOBHSX SKCIUTyarauud. VcHomb3oBaHHE H3Ty4EHHUs pexylied yacTd OypoBOTO
JI0J10Ta HOBbIIAaeT 3 (HEKTUBHOCTD U CHUKAET 3aTpaThl Ha OypeHrEe CKBaYKHHBI.
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KioueBsble cioBa: aedopmannoHHoe oOpa3oBaHUe, JIOMACTHBIE J0JIOTA, raMMa-
u3iny4eHue, OypeHue, ropHas nopoja, aAedopmanusi, TBEpAbIil CIUIaB, IJIOTHOCTD

Introduction

At present, the provision of geological prospecting enterprises with rational
equipment and technologies is important in increasing the efficiency of geological
prospecting, reducing the cost of prospecting and exploration of mineral deposits. It
is known that at the present time the possibility of easy discovery of low-cost mineral
deposits is developing (Muminov et al., 2022a: 5, Khojibergenov et al., 2019: 7). Given
the complexity of the location and geological structure of gold deposits, it is important
to use geophysical, geochemical and aerospace methods in a rational combination
with drilling to increase the efficiency of geological prospecting. This will allow for
operational control of geological work and a drastic reduction in drilling work. In
recent years, the pace of introduction of modern technical means and advanced world
technologies in geological prospecting facilities has intensified. Taking advantage of the
potential of progressive methods requires the necessary updating of the drilling rig fleet.
The current period of geological prospecting is characterized by the predominance of
well drilling over other works (Muminov et al., 2021b: 5, Karsakova et al., 2022: 10).
There are many companies which develop about 500 types of drilling rigs and lathes,
more than 40 types of pumps, more than 20 types of compressors, more than 200 types
of column sets, more than 30 types of drilling columns, more than 2,500 types of drill
bits, more than 80 cleaning reagents, more than 30 buffering compounds, etc. but all
of them have much more limited rational use conditions. As a result, the excessive
diversity of expensive, deficit and non-repairable drilling equipment and well drilling
technologies exported abroad leads to the fact that the cost of technical-technological
and organizational-economic conclusions and decisions is very high.

Methods

Cuttypedrilling bits with three cutting point produced by JSC "Uranredmetgeologiya",
laboratory indicators carried out jointly with the responsible technical specialists of the
Institute of Nuclear Physics of the Academy of Sciences of the Republic of Uzbekistan.
One of the important factors is not only the contribution to the development of the
economy of extractive enterprises, but also the development of such areas as the
expansion and extraction of the raw material base of the Republic of Uzbekistan. These
rock crushers increase the efficiency of drilling at mining and geological enterprises of
the country.

1. Mathematical model of hardening of metals by impurity clusters and precipitates

The change in the strength characteristics of the material during irradiation is due to
the formation of defects of various nature, which are effective stoppers for dislocations.
Depending on the temperature and characteristics of irradiation, one or another type
of defects is formed — impurity clusters, precipitates, accumulations of intrinsic point
defects (vacancy pores, stacking faults), etc.

To begin with, let us consider the growth kinetics of clusters of impurity atoms,
which proceeds according to the following reversible scheme:
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Aic—_qiﬁefﬂ,+1c (D
gLt

This model corresponds to the growth of clusters or precipitates from type A
impurity atoms on nucleation centers C with a concentration of NC; k(i) and g(i) are
the kinetic coefficients of monomer capture and release by the cluster center. In the first
approximation, it will be assuming that this concentration does not change with time and
can be determined experimentally. Nucleation centers can either be present in the material
before irradiation or be formed at the initial stage of irradiation. If the growth is limited by

diffusion, the kinetic coefficient k(i) can be represented as (Khasanov, 2021: 23).
k(i) = 4aD*R{i) (2)

Where: D* is the effective diffusion coefficient of the impurity monomer in the
irradiated material; R(i) is the radius of a cluster of i particles. The dependence of the
radius on the number of particles in a cluster can be represented as

R = b{i +m)® (3)

where b is on the order of the distance between particles in a cluster; the value m is
the initial size of clusters, determined from the condition that the size of the nucleation
centers is equal to R(0) = bm®.

The value of the parameter o is determined from simple geometric considerations.
Thus, for spherical clusters a =1/3, for disk-like clusters o =1/2, for clusters with fractal
dimension DF o =1/ DF. It should be taken into account that irradiation increases the
diffusion coefficient of impurity atoms. If the vacancy-accelerated diffusion mechanism
is realized, the simplest model gives the following expression (Smoluchowski, 1987:
192):

N

D =0 —
N

"y

(4)

where NV is the concentration of vacancies in the material during irradiation; NVE
is the equilibrium concentration of vacancies; D is the impurity diffusion coefficient in
the absence of irradiation.

If the kinetic coefficients are determined by formula (2), for the average number of
particles in clusters i(t) one can obtain the equation (Ivanov et al., 2002: 300):

= k(N — Ng){ale)) +m)=

ar (5)
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where kD = 4nD*Db, N E is the equilibrium concentration of impurity monomers. In
addition, at any time for the system described by scheme (1), the laws of conservation
of nucleation centers and the total number of particles in the system are satisfied.
Conservation laws allow us to find the average number of particles in the system:

o N(D) — N()
O ©

Using formulas (5) and (6), one can obtain a differential equation describing the
change in the concentration of monomers during the decomposition of a supersaturated

solid solution:

dN(t)
ar

= —k o NI INCE) — Ng J{NCOD) — NCE) + mNJ®

(7)

and, neglecting the initial size of the clusters (m = 0) and using the approximation N
(0) =N (t)= N (0) —N E, we will seek the solution of differential equation (7) at the initial

stage of solid solution decomposition in the form

N} = Ng + IN(0) — Ng lexp{—F(£)) ()

Where

i) = [{1 — a)AIN(0) — Ng)=t]i-=, Fl0) = 0, ©)

- . ar . .
HP'\._.IHI:I:I IL_I_JE = kﬂ.ﬂ,}_:[,\.'lzﬂ_.l — e'it'E.-:luJ:'-'.:

After substituting equation (9) into (8), taking into account the approximations
indicated above, we obtain an expression describing the kinetics of a decrease in the

concentration of monomers at the initial stage of decomposition of solid solutions:

N(t) — Ng
N{O) — Ng

b A
= exp {—p.-'fiq 1—a) [0 — _-'.'E]=i.:51:}1—ej'

(10)

At large times, using the approximation N (t) = N_, the solution of equation (7) can

be approximated by the expression:

N(E) — Ng = Aexp{—NL=[N(0) + mN; — Ngl®kpt) (11)
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where A is some constant. Note that Eq. (10) leads, as a particular result, to the
Abrahamia—Ham equation for the decomposition of supersaturated solid solutions (Van
Campen, 1990: 376):

N(E) — N

——— = gxpi—Kt :;
N{0) — Ng B

(12)

where the constant T is determined by the geometry of the clusters; K is a constant
depending on the concentration of nucleation centers, the degree of supersaturation of
the solution, and the diffusion coefficient of monomers. Using the diffusion equation,
Ham considered the growth of precipitates of various geometries and found that T = 3/2
for precipitates with a constant eccentricity, T = 2 for disk-shaped precipitates, Tt =1 for
cylindrical precipitates.

Thus, in the absence of irradiation, as a particular result, we automatically obtain the
Abrahamia-Ham equation, which has well confirmed its applicability on a large number
of experimental data. From Eq. (5), using Eq. (3), we can find the pattern of change in

the average geometric size of clusters at the initial stage of solid solution decomposition:

(13)

Ry = b({1 - @)ko (N(0) — Nedi)—

Under the influence of radiation irradiation with small doses of gamma quanta in the
imperfect region of the phases of the components of the hard alloy, changes occur at the
level of point defects of the Schottky-Frenkel type (Ruwan, 2016: 102; Williams et al.,
1981: 10). As a result of this process, the density of defects decreases, the perfect area
of microcrystals increases, leading to the removal of superposition stress fields inside
and along the grain boundary, which in turn leads to the improvement of intragranular
and intergranular bonds.

Results

As criteria for evaluating the strength and wear resistance of hard alloys under
irradiation with gamma rays, the ultimate strength in bending, deformation, rigidity,
and microhardness were taken. The regimes of irradiation with gamma quanta varied
over a wide range in order to choose their rational values, which were later taken as
the basis for the development of the technology of radiation hardening rock cutting
tool. The results of studies of the effect of irradiation with gamma rays on the above
indicators are presented in Figure 1. From Fig. 1 it can be seen that with an increase in
the irradiation dose, the ultimate strength in bending and deformation increase up to the
irradiation dose in the range of 8.10*-5.10°R, after which they sharply decrease. These
results indicate the existence of a limit value for the dose of irradiation by gamma rays
for the hard alloy, after which the processes in the hard alloy proceed with the formation
of additional, so-called radiation defects. This reduces the ultimate strength in bending

and deformation, increases the hardness and brittleness of the alloys.
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Fig. 1. Dependence of the ultimate strength in bending of hard alloys TC6, TX8 on the dose of
irradiation with gamma rays: 1 - hard alloy TC6; 2 - hard alloy TC8

Methods of irradiation with low doses of gamma quanta or bremsstrahlung radiation provide
volumetric hardening of the material that does not cause residual radiation, and the mechanism of
hardening of various materials during radiation exposure is explained by the effect of low doses
of ionizing radiation (Abubakirov, 2003: 494; Goltsev et al., 2021a: 7; Toshov et al., 2020: 12).
Gamma rays have a high penetrating power, so the effects caused by them are distributed evenly
over the entire volume of PRI, which after irradiation does not acquire residual radioactivity.
When irradiated with gamma rays of metals and alloys with a weak absorbed dose of ionizing
radiation, not exceeding 105 J/kg, it does not lead to the accumulation of defects, but to their
elimination and ordering of the material structure. Structural changes in a solid crystalline
body occur due to the release of stored energy as a result of chain reactions between defects
initiated by irradiation. Radiation irradiation of hard alloys and composite materials with low
doses of gamma quanta produces a deep restructuring of their structure, reduces the density of
defects, removes superposition stress fields, which makes it possible to change their physical
and mechanical characteristics and performance indicators of rock cutting tool. Irradiation of a
solid body with gamma quanta or electrons leads to the ionization of atoms and the birth of point
defects (Butkin et al., 2005a: 240). The research results have shown that with an increase in the
irradiation dose, the ultimate strength in bending and deformation increase up to the irradiation
dose in the range of 8-104-5-105 R, after which their sharp decrease is observed (Butkin
et al., 2005a: 240; Goltsev et al., 2020b: 8). An increase in the density of defects, especially
dislocations, according to general ideas about the nature of substructural hardening of metals
and alloys, leads to a change in their physical and mechanical characteristics. At the same time,
the wear resistance of the material and its strength properties increase, and an excessively high
density of defects leads to an increase in the fragility and rigidity of products and, as a result,
to a decrease in their performance (Butkin et al., 2005: 313; Sherov et al., 2022: 11). When
irradiating PRI in the mode of short-term irradiation (20 minutes) with small doses of gamma-
quanta of the source of ionizing radiation of cobalt-60, there is a significant decrease in the
wear of crowns and an increase in their operational life. Samples of 3-blade bits produced by
JSC "Uranredmetgeologia" were subjected to radiation treatment, which are widely used in
mining enterprises of the Republic of Uzbekistan and have a relatively low quality compared
to foreign counterparts. In this type of rock cutting tool, hard-alloy material TC8 is used as a
rock-breaking tooling of a drill bit, the structure of which is characterized by strength and wear
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resistance (Viktorov et al., 2003: 277; Kesherbaum et al.,2003: 253; Baratov et al., 2021: 4).
Nine batches of DZL bit specimens were subjected to field drilling wear resistance testing, and
one batch was retained to detect storage tensile strength degradation after combined processing.
Irradiation of drill bit samples with y-quanta with an average energy of gamma-quanta of 1 MeV
was carried out at the "Gamma-installation" of the Institute of Nuclear Physics of the Academy
of Sciences of the Republic of Uzbekistan with sources of ionizing radiation Co® type GIK-7-4
with an exposure dose from 3,2-10* to 8,9-10° R/s. Simultaneously with gamma irradiation, the
samples were subjected to magnetic pulse treatment with a pulsed magnetic field with a magnetic
induction from 0.2 to 0.4 T and a pulse duration of 3 ms. Samples of stone cutting tools with an
average energy of 1 MeV were performed in a pool-type “gamma setup” with g-quantum Co®
sources. the physical parameters of the gamma channels are shown in the table 1 below. Figure
2 shows a three-bladed bit.

2 1in

exposure dose
(1:10° B}
EX I BT

Fig. 2 - Three-bladed chisel

Table 1 - Physic parameters of the Gamma channels

Ne swarm. isotope Activity (Ki) on|Dose strength (P/c) on|Number of III things
01.10.13 y. 01.10.13 y.
1 60 GIK-7-4 7714 7,4 64
2 Co60 2 704 17,5 101
3 Co60 30 449 212,6 center 50,7-138,7 457
side.
General activity on 01.10.19 y. 40867

The “pool” type gamma unit is designed to study the effects of gamma radiation
on the properties and characteristics of various materials, products, and to modify
their properties. The process of radiation exposure was carried out in the following
order: Cleaning (degreasing) the surface of stone cutting tools; Calculate the required
absorbed dose depending on the gamma channel and time effect; Installation of stone
cutting tools in the gamma installation channel; Hold the gamma channel to install the
stone cutting tools in the approximate time; Irradiation sampling; Dosimetric control of
irradiated samples.

Discussion

For the use of the results of scientific research, ie comparative analysis and decision-
making on the feasibility, was tested at the Nurato geological expedition belonging to
Urankamyobmetgeologiya JSC under the State Committee for Geology and Mineral
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Resources of the Republic of Uzbekistan at the drilling site, the test results are shown
in the table 2,3 below.

Table 2 - Radiation samples irradiated at different exposure doses

Area Drilling | Drilling | Amount Category of rocks by drillability Amount of
crew Ne | tool Ne | ofholes I I v vV total |DZL-118mm

Arnasay 27 A (D) | 14 91 126 34 265 1

27 A (1) 0 0 75 35 110 1
Total 1 14 91 251 69 375 2
Kukhnur 5 A (1D, 1 0 0 195 45 240 2
Total 1 0 0 195 45 240 2

4 A (D), 10 | 100 | 215 57 382 2
Aulbek 4 A (1) ! 0 0 | 111 | 35 146 1
Total 1 10 100 326 92 528 3
Arnasa
Aulbeky’ 4;27 A (), 2 24 191 | 341 91 647 3
Arnasay,
Aulbek, 2754 | A (D), 3 0 0 381 115 496 4
Kukhnur
Total 5 24 191 722 206 1143 7

Table 3 - Unprocessed cut type drilling bits with three cutting point DZL X
Area Drilling Amount Category of rocks by drillability Amount of
crew of holes 11 111 1\% \% total DZL-118mm
Arnasay 27 2 0 48 40 200 288 3
Kukhnur 3 0 73 64 247 384 4
Aulbek 2 2 51 66 158 275 3
total 7 0 172 170 605 947 10
Conclusion

Atthe end of the article [ would like to emphasize that today it is important to increase
the efficiency of geological prospecting and mining, reduce the cost of prospecting
and exploration, to equip geological prospecting and mining companies with rational
equipment and technology. gives It is known that at the present time the possibility of
easy discovery of low-cost mineral deposits is developing. Given the complexity of the
location and geological structure of mineral deposits, it is important to use geophysical,
geochemical and aerospace methods in a rational combination with drilling in order to
increase the efficiency of geological prospecting and mining. In recent years, the pace of
introduction of modern technical means and advanced world technologies in geological
prospecting and mining facilities has intensified. Taking advantage of the potential of
progressive methods, the level of efficiency of drilling rigs requires the necessary level
of renewal of the drilling rig fleet.
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