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2 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 Pecnybnukacer ¥immuolx 2oiivim akademuscol « KP YA Xabapnapwr. ['eonocus
JICOHE MEXHUKANBIK RbLILIMOAD CepUsiColy &blibiMu dicypHanviubly Web of Science-min
arcayananean nycxacol Emerging Sources Citation Index-me unoexcmenyee KabulioanHeanwin
xabapaaiiovl. Byn unoexcmeny oapvicoinda Clarivate Analytics komnanuscol JHcypHAIOb
o0an api the Science Citation Index Expanded, the Social Sciences Citation Index scane the
Arts & Humanities Citation Index-xe kabuvinioay macenecin xapacmoipyoa. Webof Science
sepmmeywinep, agmopiap, 6acnawibliap MeH MeKemenepze KOHmeHnm mepenoici MeH
canacwin yeoinaowvl. KP YFA Xabapnapel. eonoeust scane mexHUKAIbIK 2bLIbIMOAP CEpUsicol
Emerging Sources Citation Index-xe enyi 0i30iy Koamoacmulx ywin ey 03eKmi dcone
6e0endi eeonocus JHcoHe MEXHUKATIBIK bLILIMOAP OOUbIHULA KOHMEHMKe A0an10blebiMbI30bl

6in0ipeoi.

HAH PK coobwaem, umo nayunvii scypuan «Mseecmuss HAH PK. Cepusa ceonocuu u
MeXHUYecKux Hayk» Ovlin npunsm 015 unoexkcuposanusi 6 Emerging Sources Citation Index,
obnosnennol sepcuu Web of Science. Codeporcanue 6 3mom uHOEKCUPOBAHUL HAXOOUMCS
6 cmaouu paccmompenusi komnanuei Clarivate Analytics 0as Oanvheuuie2o npuHAmMu
acypnana 6 the Science Citation Index Expanded, the Social Sciences Citation Index u
the Arts & Humanities Citation Index. Web of Science npednacaem xauecmeo u enyoumy
KOHmeHma O ucciedogamenell, asmopos, uzoameneii u yupedxcoeHull. Brmouenue
Uszeecmua HAH PK. Cepus ceonocuu u mexuuueckux Hayk ¢ Emerging Sources Citation
Index demoncmpupyem nauty npusepiHceHHOCHb K Hauboiee akmyaibHOMY U GIUAMETbHOMY
KOHMEHMY NO 2e0102UU U MeXHUYeCKUM HAYKAM 0I5l Haule2o coooujecmad.



Bac pegakrop

JK¥PBIHOB Mypar /KypbIHYIbI, XUMHS FBUIBIMAAPBIHBIH JOKTOPEL, mpodeccop, KP ¥YFA
akajemuri, «Kasakcran PecrmyOnmukackl ¥JITTBHIK FBUTBIM akanemusicel» PKbB-HiH mpesunenti, AK
«/1.B. CokoybCKHit aTBIHAAFEI OTHIH, KaTaJIN3 JKOHE MIEKTPOXUMUS HHCTUTYTBIHBIHY» 0ac TUPEKTOPEI
(Anmmvarsl, Kazakcran) H =4

Fruibivu xaTimisl

ABCA1BIKOB BaxsiT Hapnko6aiiyJbl, TeXHHKA FBUIBIMIAPBIHBIH TOKTOPEL, ipodeccop, KP ¥YFA

JKayanThIXaTIBICH], A.B. BeKTypoBaThIHAAF IXUMUS FBUIBIMIaPEIMHCTUTY THI (AnMaTsl, Kazakcran) H=5
PepgaknusaablK aJdkKa:

9BCAMETOB Mauaic Kyasicyas! (6ac peqakTopabslH opeIHOAcaphl), reoIorus-MHHEPaIoTust
FBUTBIMJIAPBIHBIH  TOKTOpBI, Tpodeccop, KP ¥YFA akanemuri, «Y.M. AxmencaduHa aTbIHAAFEI
THIPOTEOJIOTHS SKOHE T€0IKOJIOTHSI HHCTUTYTHIHBIHY AupeKkTopbl (AnmMarsl, Kaszakcran) H =2

7KOJITAEB TIepoii XKoaraiiyabl (6ac penakTopAbH OpbIHOAacapsl), reoJoTUs-MHHEPaIoTus
FBUTBIMJIAPBIHBIH TOKTOPEL, Tpodeccop, K. 1. Carnaes ThIHAAFbI Te0JI0T U FETBIMIAPhI HHCTUTY THIHBIH
nupekTopsl (Anmatsl, Kazakcran) H=2

CHOY pumen, Ph.D, kayeiMpacteipbuiran mnpodeccop, HebOpacka yauBepcutetiHin Cy
FBUIBIMJIAPBI 3epTXaHachlHbIH qupekTopsl (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, Taburu Tapux mypaxaibiasig XKep Typais! FeutbiMaap OemiMinge
METPOJIOTHST JKOHE TMaijaybl Kazbanap KeH OpBIHIAAphl CalachIHIArbl 3epTTEYNCpAiH JKeTeKIIici
(Jlonnon, Aurust) H =37

IMAH®UJIOB Muxaua bopucoBuY, TEXHHMKAa FBUIBIMIAPBIHBIH  JOKTOpBI, HaHcu
yHUBepcuteTiHig npodeccops! (Hanen, @pannms) H=15

HIEH Iwun, Ph.D, KpiTaii re0norusuibik KOFAMBIHBIH Tay FEOJOTHSIChI KOMUTETI TUPEKTOPBIHBIH
opbiHOacapel, AMEpPUKAaH/IBIK SKOHOMHUKAJBIK TEOJOrTap KaybIMAACTHIFBIHBIH Mymieci (ITexuH,
Kprrait) H =25

OUIIEP Axcenab, Ph.D, J[Ipe3neH TEXHUKAIBIK YHHBEPCUTCTIHIH KaybIMIACTBIPBLIFAH
npodeccopsi (pe3nen, bepaun) H=6

KOHTOPOBHUY Auekceii IMUIbeBHY, I'€OJOIHA-MUHEPAIOTUS FhUIBIMIAPBIHBIH JIOKTOPBI,
npodeccop, PFA akagemuri, A.A. Tpopumyka aTblHIaFEl MyHal-Ia3 TeOJIOTUsICHI J)KoHE reoU3HnKa
unctutyTsl (HoBocubupck, Peceit) H =19

AT'ABEKOB Buaagumup EHokoBH4Y, XHMMHS FbUIBIMAAPBIHBIH JOKTOpH, bemapycs ¥TA
akazgemuri, JKana Matepuangap XMMHUsICbI HHCTHTYTBIHBIH KYpMeTTi qupektops! (MuHck, Benapycs)
H=13

KATAJIMH Credan, Ph.D, [Ipe3neH TexXHUKaIBIK YHHBEPCHTETIHIH KaybIMAACTBIPUIFAH
npodeccops (Jpesznen, bepaun) H = 20

CEUTMYPATOBA Jseonopa FOcynoBHa, reoorus-MUHEPATOTUs FhIIBIMAAPBIHBIH JOKTOPEI,
npodeccop, KP ¥YFA koppecniongent-myieci, K.M. CarnaeB arbingarbl [€0J0TUsI FBUIBIMAAPEI
HWHCTHTYTBI 3epTXaHaChIHBIH MeHrepyiici (Anamarsl, Kazakcran) H=11

CAFBIHTAEB “Kanaii, Ph.D, xaybimaacteipbutran mpodeccop, HaszapbaeB yHuBepcuteti
(Hyp-Cyunran, Kazakcran) H = 11

®PATTHUHMU Taono, Ph.D, buxokk Munan yHUBEPCUTETI KaybIMIACTBHIPbUIFaH Ipodeccopbl
(Munan, Uranus) H =28

«KP YFA» PKb Xa6apaapsbl. ['eosiorust :#oHe TeXHHKAIBIK FBLIBIMAAP CEPUSICHD).
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I'naBnbIii perakTop

KYPHUHOB Mypar ’KypuHoBHY, TOKTOpP XUMUYECKHUX HayK, mpodeccop, akagemuxk HAH PK,
npesunent POO «HarponansHoit akagemun Hayk PecryOnuku Kazaxcran», reHepaibHbIH TUPEKTOP
AO «MHCcTUTyT TOIUMBA, KaTanu3a U a1ekrpoxumud uM. [1.B. Coxombckoro» (Ammarsr, Kazaxcran)
H=4

YueHHBbI cekpeTapb

ABCA/IBIKOB BbaxbiT Hapuk6aeBu4, TOKTOp TEXHHYECKUX HAYK, MPOdeccop, OTBETCTBEHHBIH

cekperaps HAH PK, UuctuTyT XuMmnueckux Hayk uM. A.B. Bexryposa (Anmarer, Kazaxcran) H=15
PenakuunonHasi KoJdJerus:

ABCAMETOB Mauuc KyabicoBu4, (3aMeCTHTENb INTABHOTO PEAAKTOPA), TOKTOP I€0JIOTOMHHE-
panornueckux Hayk, mpodeccop, axanemuk HAH PK, mupexrop HMHcruryTa Tmaporeomoruu u
reoskonorun uM. ¥Y.M. Axmencaduna (Anmarsl, Kazaxcran) H = 2

KOJITAEB I'epoii ZKosraeBud, (3aMeCTUTEIND [TIABHOTO PEIAKTOPA), IOKTOP T'€0JI0rOMUHEPaIIo-
THYECKUX Hayk, mpodeccop, mupexkrop MucTHTyTa reonormyecknx Hayk uM. K.M. Carmaesa (Anmarsr,
Kazaxcran) H=2

CHOY [Ipunen, Ph.D, acconumpoBannslil npodeccop, aupexrop Jlaboparopuu BOJHEIX HayK
yauBepcutera HeOpacku (mrat Hebpacka, CILIA) H = 32

3EJBTMAH Peiimap, Ph.D, pykoBomuTenb HCCICIOBaHMNA B OOJNACTH TETPOJOTHH K
MECTOPOXK/ICHUH TOJE3HBIX HCKomaeMbeIX B Otmene Hayk o 3emie My3est eCTeCTBEHHOH HCTOPHH
(Jlonnon, Aurus) H =37

HAH®UJIOB Muxaua BopucoBHY, TOKTOp TEXHHUYECKHX HayK, Mpodeccop YHUBEpPCHTETA
Hancu (Hancu, ®@panmums) H=15

HIEH IMun, Ph.D, 3amecrurens aupexropa Komurera mo ropHoit reomorun Kwurtaiickoro
Te0JIOTHYECKOr0 00MIecTBa, WieH AMEPHKAHCKOH acCONHMAINK SKOHOMHUYeckux reonoros (Ileknw,
Kurait) H = 25

OUIIEP Axkceas, accorunpoBanHblil mpodeccop, Ph.D, Texanuecknit yausepcurer Jlpesnen
(Apesnen, bepnmun) H =6

KOHTOPOBMUY Auekceii IMUIbLEBHY, TOKTOP I'€0JI0r0-MHHEPATIOrHICCKUX HayK, Tpodeccop,
akagemuk PAH, MHCTHTYT HedrerazoBoii reonorun u reopmsuku uM. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccus) H=19

ATI'ABEKOB Baaaumup EHokoBHM4, 10KTOp XuMHYecKuX Hayk, akagemuk HAH benapycu,
MOYETHBIN qupeKkTop MHCTHTYTa XMMUHU HOBBIX MaTepuaioB (Munck, benapycs) H =13

KATAJIMH Credan, Ph.D, accoumupoBanubiii mnpodeccop, TexHHYEeCKHil yHUBEPCUTET
(Apesnen, bepmun) H =20

CEUTMYPATOBA Dieonopa IOcymoBHa, OKTOp TIe0lOrO-MHHEPAIOTHYECKUX —Hayk,
npodeccop, wieH-koppecnoneHT HAH PK, 3aBenyromas taboparopunt MHCTHTyTa Te0IOTHYECKUX
Hayk uM. K.W. CarmaeBa (Anmarsl, Kazaxcran) H=11

CAI'MHTAEB ‘Kanaii, Ph.D, acconumpoBannsii mnpogeccop, HazapbaeB yHHBepcHTET
(Hypcynran, Kazaxcran) H = 11

®PATTHUHMU Iaoao, Ph.D, acconnunposanHblii npodeccop, Munanckuii yausepcuter bukokk
(Munan, Utamus) H = 28

«H3BecTtust POO «<HAH PK». Cepusi reo10ruu 4 TEXHHYECKHX HAYK».
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Editorial chief

ZHURINOV Murat Zhurinovich, doctor of chemistry, professor, academician of NAS RK,
president of the National Academy of Sciences of the Republic of Kazakhstan, general director of JSC
“Institute of fuel, catalysis and electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan)
H=4

Scientific secretary

ABSADYKOV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive

secretary of NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H =35
Editorial board:

ABSAMETOV Malis Kudysovich, (deputy editor-in-chief), doctor of geological and
mineralogical sciences, professor, academician of NAS RK, director of the Akhmedsafin Institute of
hydrogeology and hydrophysics (Almaty, Kazakhstan) H=2

ZHOLTAEY Geroy Zholtaevich, (deputy editor-in-chief), doctor of geological and mineralogical
sciences, professor, director of the institute of geological sciences named after K.I. Satpayev (Almaty,
Kazakhstan) H=2

SNOW Daniel, Ph.D, associate professor, director of the labotatory of water sciences, Nebraska
University (Nebraska, USA) H =32

ZELTMAN Reymar, Ph.D, head of research department in petrology and mineral deposits in the
Earth sciences section of the museum of natural history (London, England) H = 37

PANFILOYV Mikhail Borisovich, doctor of technical sciences, professor at the Nancy University
(Nancy, France) H=15

SHEN Ping, Ph.D, deputy director of the Committee for Mining geology of the China geological
Society, Fellow of the American association of economic geologists (Beijing, China) H =25

FISCHER Axel, Ph.D, associate professor, Dresden University of technology (Dresden,
Germany) H=6

KONTOROVICH Aleksey Emilievich, doctor of geological and mineralogical sciences,
professor, academician of RAS, Trofimuk Institute of petroleum geology and geophysics SB RAS
(Novosibirsk, Russia) H =19

AGABEKOYV Vladimir Enokovich, doctor of chemistry, academician of NAS of Belarus,
honorary director of the Institute of chemistry of new materials (Minsk, Belarus) H =13

KATALIN Stephan, Ph.D, associate professor, Technical university (Dresden, Berlin) H =20

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 after K.I. Satpayev (Almaty, Kazakhstan) H=11

SAGINTAYEYV Zhanay, Ph.D, associate professor, Nazarbayev University (Nursultan, Kazakhstan) H=11

FRATTINI Paolo, Ph.D, associate professor, university of Milano-Bicocca (Milan, Italy) H=28
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©A.Zh. Kassenov!, A.Zh. Taskarina'*, K.K. Abishev', A.D. Suleimenov!,
D.D. Alipbayev?, 2024.
Toraigyrov University, Pavlodar, Kazakhstan;
“Satbayev University, Almaty, Kazakhstan.
*E-mail: aya_taskarina@mail.ru,

COMBINED TOOL FOR CUTTING INTERNAL THREADS
OF TUBING

Kassenov Assylbek Zhumabekovich — Candidate of Technical Sciences, ass. Professor, Toraighyrov
University, Pavlodar, Kazakhstan, asylbek kasenov@mail.ru, ORCID: 0000-0001-9552-1439;
Taskarina Aizhan Zhumazhanovna — doctor of philosophy (PhD, ass. Professor, Toraighyrov
University, Pavlodar, Kazakhstan, aya_taskarina@mail.ru, ORCID: 0000-0003-2613-8799;
Abishev Kairatolla Kairollinovich — Candidate of Technical Sciences, ass. Professor, Toraighyrov
University, Pavlodar, Kazakhstan, a.kairatolla@mail.ru, ORCID: 0000-0003-2001-0428;
Suleimenov Ansagan Dyusembaevich — doctor of philosophy (PhD, Toraighyrov University,
Pavlodar, Kazakhstan, ansar_muslim_91@mail.ru, ORCID: 0000-0001-9319-0285; E-mail:
Alipbayev Daniyar Dauletovich — Master of Economic Sciences, Satbayev University, Almaty,
Kazakhstan; E-mail: d.alipbayev@satbayev.university, ORCID: https://orcid.org/0009-0002-3741-9457.

Abstract. The oil and gas industry of the Republic of Kazakhstan, as one of the
leading branches of industrial production, is the basis of economic development
and largely determines the economic independence of the country.

In the oil and gas industry, a column of tubing is used to transport oil or gas and
operates under extreme operating conditions.

Threaded connections play a crucial role in ensuring the service purpose of pipes.
Threaded connections in the process of lifting and lowering operations and work
in the well are exposed to various forces: stretching, compressing, bending, etc. In
order to increase the service life of the tubing, the thread has to be re-threaded in
the process. In order to improve the quality of the threaded connection, it is urgent
and necessary to solve the problem.

In this article, a new combined two-stage metal cutting tool: a comb cutter and a
method for cutting internal threads have been developed. By using this, two or three
hole preparation operations can be integrated into one operation. The prediction of
the operational properties of the threaded pipe-coupling connection, the distribution
of the causes of destruction of oil grade pipes is given.

Keywords: tubing, threading, combined two-stage metal cutting tool, comb
cutter, static calculation, quality.
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A.K. KacenoB!, A.JK. Tackapuna'*, K.K. Aoumes!, A.JI. CyseiimeHos',
I, 9ainbaes?, 2024.
'TopaiirbipoB yHuBepcureTi, [1aBnonap, Kasakcras;
*CorbaeB ynuBepcuTterti, Anmarsl, Kazakcras.
*E-mail: aya_taskarina@mail.ru

COPIF'BI-KOMIIPECCOPIBIK KYBbBIPJIAPIBIH IHIKI
BYPAHJIAJIAPBIH KECYI'E APHAJIFAH K¥YPAMA KYPAJI

KacenoB Acpuidex ’Kymadekyabl — TEXHUKA FHUIBIMIAPBIHBIH KaHIUIATHI, KaybIMIACTHIPhUIFaH
npodeccop, TopaiirsipoB yHHBepcuTeTi, [1aBnonap, Kasakcran, asylbek kasenov@mail.ru, ORCID:
0000-0001-9552-1439;

Tackapuna Aiixkan JKymaxankei3el — ¢wmiocopus nokropsl (PhD), kaybIMmacThIpbUIFaH
npodeccop, Topaiireipo yHuBepcuteTi, [laBnonap, Kaszakcran, aya_taskarina@mail.ru, ORCID:
0000-0003-2613-8799;

Aoumes Kaiiparonna Kaiipoanay/ibl — TeXHUKA FRUTBIMIAPBIHBIH KaHAUAThI, KAy bIMIACTBIPBLUIFaH
npodeccop, TopaiireipoB yHuBepcureti, [laBnomap, KaszakcraH, a.kairatolla@mail.ru, ORCID:
0000-0003-2001-0428;

CyneiimenoB Aucaran J{rocemoaiiyanbl — pumocopust noxrops (PhD), TopaliFbIpoB yHUBEpCHTETI,
[Masnonap, Kazakcra, ansar_muslim_91@mail.ru, ORCID: 0000-0001-9319-0285;

Oain6aes Jlanusip J9y1eTy bl — DKOHOMUKA FBUIBIMIAPBIHBIH Maructpi, CorbaeB YHUBepcHTeTi,
Anwmarbl, Kazakcran; E-mail: d.alipbayev@satbayev.university, ORCID: https://orcid.org/0009-
0002-3741-9457.

Annoranus. Kazakcran PecrmyOnukacblHBIH MyHaii-ra3 canackl ©HEPKOCII
OHJIPICIHIH JKETeKIIl canajapblHbIH Oipi peTiHge SKOHOMHUKAHBI IaMBITYIbIH
Heri3i 0OoJIbI TaObUIAABI KOHE €JIJIIH SKOHOMHUKAJIBIK TOYEJCI3IITiH alKbIHIaN b,
MyHaii-ra3 eHIipy canacblHAa COPFBI-KOMIIPECCOPIBIK KyOblp OaraHachl MyHain
HEMece Ta3 TachMaigay YIIiH HalijalaHbulafbl KOHE SKCTpeMalibl NaiganaHy
JKaFJaibIH/Ia KYMBIC ICTEHII.

KyObIpnap/piH KbI3METTIK MaKCaTblH KaMTaMachl3 €TYEri OipiHIN Ke3eKTeri
MoH OypaHjanibl KocbUIbicTapra Oenineni. Tycipy-keTepy omepauusuiapbl MEH
VHFBIMAJIaFbl JKYMBIC Ke3iHJIe OypaHIalbl KOCBUIBICTAp OPTYpil KyLITepre
VIIBIPAUIBL: CO3Y, KbICY, LTy *oHE T.0. COPFhI-KOMIIPECCOPIIBIK KYOBIPIIAPIbIH
KBI3MET €Ty Mep3iMiH y3apTy YIUiH OypaHaazapabl Kaiita kecy KaxeT. MyHbIH 0opi
OypaH/aibl KOCBUIBICTBIH CallaChIH KaKCcapTylbl KAMTaMachl3 €Ty YIIiH MICeJeH1
HICIIYAIH KOKSTTUIITT MEH ©3CKTUIITH TYIBIPaIbl.

By makanaza eki carbuibl METaJIJI KECETIH JKaHa Kypall — Tapak KECKilll KoHE
1IKi Oypanpazapabl Kecy dici xxacaiabl. OHbIH KOJIaHBLTY bl TECIKTI IaHbIH Y IbIH
eKi-YII oIlepalysiChIHBIH Oip omnepauusra Oipiryin kamTtamaces eteri. "KyObip-
Mydra" OypaHaanbl KOCBUIBICHIHBIH MaianaHy KacHUeTTepiH Ooipkay, MyHal
KYObIpIapbIHbIH Oy3blTy cebenTepin 0eny KenTipiireH, MyHail KyObIpIapbIHBIH
ICTCH LIBIFY ceOenTepin Oey.

Tyiiin ce3mep: cOprbI-KOMITPECCOPIIBIK KYOBIpiap, OypaHaaHbl Kecy, apajac eKi
caThlIbl METAJJT KeCKIIl KypaJl, TapaK KeCKilll, CTaTUKaJbIK €CeITey, cara.
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Aunnoramusi. HedrerazoBast orpacne PecnyOonuku Kazaxcran, kak omHa U3
BEIYLINX OTpaciieil MPOMBIIIJIEHHOTO MPOU3BOACTBA, SBJISIETCS OCHOBOM pa3BUTHUSA
9KOHOMUKHM M BO MHOTOM OIIpeJeNsieT SKOHOMUUYECKYI0 HE3aBHUCHUMOCTh CTpPaHBI.
B nedrerazonoObiBaromieii oTpaciu KOJOHHA U3 HACOCHO-KOMIIPECCOPHBIX TPyO
WCTIOJIb3YETCS U TPAHCTIOPTUPOBKH HE()TH WIIM T'a3a U paboTaeT B SKCTPEMaIIbHBIX
YCIIOBHSIX DKCILTyaTaluH.

[lepBocTeneHHOe 3HAYEHHWE B OOECIICUCHUHU CIIY)KEOHOTO Ha3zHA4YCHUs TPyO
NPUYHCISIETCS Pe3bOOBBIM COCMHEHMSIM. Pe3p00BbIe coeanHEeHHs B Mpolecce
CILyCKOIIOIbEMHBIX OTepaIuii 1 pabOThl B CKBaXKMHE ITOJBEPTAIOTCS BO3ICHCTBUIO
Pa3IMYHBIX YCUIIMHA: pacTATUBAIOIINX, CKUMAIOIUX, 3rndatonmx u ap. C 1ensko
yBEIMUCHHS CPOKa PadOTHI HACOCHO-KOMIIPECCOPHBIX TPYO B IPOLIECCE MPUXOIUTCS
3aHOBO Hape3aTh pe3bOy. Bce 3TO BBI3BIBaET HEOOXOOMMOCTH M AKTYaJbHOCTh
peleHus 3a1a4u, 17151 00ecTieueHHsI TIOBBILICHHUS Ka4eCcTBa Pe3b00BOr0 COCMHEHHMSL.

B nanHoii ctarthe pa3zpa0doTaH HOBBIM KOMOMHUPOBAHHBIN JBYXCTYNEHYATBIN
METAJUIOPEXKYIIUI HMHCTPYMEHT — pe3en-rpeOHka W cnoco® Hape3aHus
BHYTpeHHEH pe3bObl. [IpuMeHeHne KkoToporo obOecreunBacT OOBEIUHEHUE B
OJIHYy OIIEpalMI0 JBYX-TPEX olepauuii INOAroTOBKU oTBepcTus. IIpuseneHo
MIPOTHO3UPOBAHKE IKCIUTYyaTAllMOHHBIX CBOWCTB PEe3b00BOTO COEAMHEHUE «TpyOa-
My(Tay, pacnpeeneHue IPUUMH pa3pylieHus: TpyO HEPTIHOTO COPTaMEHTA.

KioueBble ci10Ba: HAacOCHO-KOMIIPECCOPHBIC TPYOBbI, Hape3aHue pe3bObl,
KOMOWHUPOBAaHHBIN JIBYXCTYNEHYAThIH METANIOPSKYIIMHA HHCTPYMEHT, pe3ell-
rpebeHKa, CTaTHUECKUI pacyeT, KaueCTBo.
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Introduction

With the growth of global energy demand, oil and gas companies face a wide
range of opportunities and, at the same time, risks in the segments of oil and gas
exploration and production, refining, transportation and marketing of products. The
main component of any mining equipment for oil wells, gas pipelines, as well as for
repair and lifting operations are tubes that connects into a column and descend into
the well, therefore, the quality of the threaded connection is critically important
to ensure tightness and reliability of operation (Tsybri, et al., 2022: 242-251). The
considerable length of oil pipelines implies ensuring reliable pipe connections
(Huifeng, et al., 2020: 022017). The problem of tightness and strength of threaded
connections of oil grade pipes is very relevant, because it is inextricably linked with
trouble-free wiring and fastening, durability and safety of oil well operation. The
best specialists in the industry are working on the problem of increasing technical
and economic efficiency and improving the designs of threaded connections.
Global pipe companies are investing heavily in improving and developing new
thread designs.

First of all, the permeability of threaded connections is influenced by the
design features of the thread. Screw channels are created by gaps in the thread
and are referred to as constructive. The main purpose of structural gaps is to
ensure satisfactory screwing of threaded connections. In addition to structural
gaps, any thread also has gaps of a technological nature, which are determined by
the deviation of the profile elements from the theoretical (nominal) dimensions.
Structural and technological gaps in the thread lead to the fact that the contact of
the pipe with the coupling in the threaded connections turns out to be permeable,
i.e. the connection itself is leaky (Dubinov, et al., 2022: 107-119; Ma, et al., 2019:
34-47). The complexity of the geometry of threaded connections implies increased
attention to the conditions of quality formation in the threading process. Threading
is the most crucial operation when making pipes and couplings for oil operations.
The quality of the threaded connection is determined, first of all, by the condition of
the machine tool - tool - part system. Errors in the course of the kinematic threading
process can be combined with errors in the tool and its installation, geometric errors
of the machine and the installation of the workpiece (Uzun, et al., 2016: 275-280).

For threading, a carbide threading tool is used, both domestic and imported, as
well as combined threading tools of various designs (Mustafayev, et al., 2024: 19-
29; Wu, et al., 2023: 4073-4081; Toshov, et al., 2023: 225-235; Kochergin, et al.,
2017: 87-91).

Materials and research methods. The analysis of designs and methods of
threading led to the development of a new combined two—stage metal cutting tool
- cutter-comb. The combined two-stage metal cutting tool (Figure 1) is designed
according to the principle of combining the parameters of a boring cutter (first
stage) and a threading comb (second stage).
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’

Figure 1 — The design of the comb cutter

A special feature of the design is that on the tool after the tip of the cutter there
is a stripping section with a width of b = 0.5 steps of the thread being cut or slightly
larger, a = 0 (the main angle in the plan). All this leads to the work of the axial feed
boring cutter to obtain a high-quality cylindrical hole.

An internal thread cutting scheme with a combined two-stage tool has also been
developed, shown in Figure 2 (Kassenov et al., 2024: 42-50).

In Figure 2: I — the workpiece; 2 — a metal—cutting tool; @, — the rotational
movement of the workpiece or tool; £,~ the angle of the profile of the thread being
cut, equal to 60°; S, — axial feed per revolution, equal to the pitch of the thread
being cut; D, — the outer diameter of the thread being cut, mm; Lw - the length of the
workpiece, b — the length of the stripping section of the cutting edge of the boring
cutter with the main angle in the plan equal to zero; @, — the main angle in the plan
of the boring mill; ¢’ — the auxiliary angle in the plan of the cutter; H, — the height
of the profile of the thread being cut.

Modern CAD systems can be utilized to increase forecasting productivity and
quality by providing tools that significantly facilitate work (Tuncer et al., 2023).

The prediction of the operational properties of the threaded pipe-coupling
connection was performed using the FEM automated control system, developed for
strength finite element express analysis in KOMPAS-3D.

Lw

At

Ot

7 2

Figure 2 — Diagram of internal threading with a combined two-stage tool

67



NEWS of the National Academy of Sciences of the Republic of Kazakhstan

Table 1 shows the inertial characteristics of the pump and compressor tube
model.

Table 1 — Inertial characteristics of the model

Parameters Values
Mass of model [kg] 3.076002
The center of gravity of the model [m] (0.068397; 0.00001; 0.000006)

The moments of inertia of the model relative to the

center of mass [kg-m?]

The reactive moment relative to the center of mass [N-m] | (-385.225233; 110.723886; -61.032872)

(-3624093.632322; -1915.147431;
-5842.068534)

The absolute value of the reaction [N] 3624098.847078

The absolute value of the moment [N-m] 405.442068

(0.007363; 0.000109; 0.000138)

The total reaction of the supports [N]

The results of the static calculation are shown in Figure 3 and in Table 2.

c) d)
Figure 3 — Results of static calculation (a — calculation model; b — equivalent stress by Mises;
¢ — coefficient of yield strength; d — coefficient of safety margin)

Table 2 — Results of static calculation

Parameter Minimum value Maximum value
Mises equivalent voltage, MPa 15.578405 990.72787
Turnover margin ratio 0.32024 15.090012
Safety margin factor 0.558717 26.327256
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Results and discussion. The analysis of literature sources and studies (Liu, et
al., 2024: 271-287; Zeng, et al., 2020: 634—644; Mukhametshin, et al., 2016: 19-24;
Nabiullin et al., 2023: 88-93] showed that the upper zones of tubing in columns and
especially threaded connections (up to 50%) are most susceptible to damage, which
leads to their breakage and emergency situations (Figure 4).

Figure 4 — Distribution of causes of destruction of oil grade pipes

The use of threads obtained by cutting, combined two-stage metal cutting
tools compared with threads, by traditional methods (Kirichek et al., 2016), better
operational properties, and, consequently, increased durability and strength during
operation of the tubing. Thus, based on the calculation results for predicting the
operational properties of the tubing, it led to a reduction in time costs.

The execution time of the full threading cycle and additional operations was
reduced by an average of 20-30%, due to the cancellation of additional tool
replacement and reconfiguration of equipment.

Conclusions. As a result of the conducted research, proposals have been
developed to ensure and create favorable conditions for threading with a comb
cutter, which increase the accuracy and quality of processing. The combined two-
stage metal cutting tool reduces the number of transitions during manufacture,
reduces technological time, and therefore increases productivity.

Funding. This research has is funded by the Science Committee of the Ministry
of Science and Higher Education of the Republic of Kazakhstan (Grant No.
AP19678887).
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