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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 Xabapnapei. ['eonoeus scone
MEXHUKAIBIK bLIBIMOAD CEePUsChly blIbIMU JCypHAIbiHbiY Web of Science-miy oicanananzan
nyckacol Emerging Sources Citation Index-me undexcmenyee kabviioaneanvli xabapiaiiovl.
Byn unoexcmeny 6apwicoinoa Clarivate Analytics komnanusicol scypHanowvl 00au api the Science
Citation Index Expanded, the Social Sciences Citation Index osicone the Arts & Humanities
Citation Index-xe xabwvioay macenecin xapacmoipyoa. Webof Science szepmmeyuiinep,
asmopnap, bacnawvliap MeH meKemenepze KOHmMeHm mepenoici MeH canacvih ycuvihaovl. KP
¥F'A Xabapnapwi. 'eonozus scone mexnuxanvly eviiimoap cepusicol Emerging Sources Citation
Index-xe enyi 6i30iy KoeamoacmvlK yuiik ey 03eKmi Jicane 6e0eNdi 2e0102Usl HCIHE MEXHUKATBIK
ELILIMOAp OOUbIHUA KOHMEHMKE A0a0blebIMbl30bl OLI0IPEOi.

HAH PK coobwaem, umo nayunwiii sicypran «zeecmuss HAH PK. Cepust eeonocuu u mexHuueckux
Hayk» 6vL1 npunam 0 undexcuposanus 6 Emerging Sources Citation Index, 06noenennoii éepcuu
Web of Science. Cooepoicanue 6 3mom uHOEeKCUpO8aHUU HAXOOUMCS 8 CMAaOUull paccmMompeHus
xomnanueu Clarivate Analytics ons danvueiueco 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 yupescoenuu. Brmouenue Hzeecmus HAH PK. Cepus ceonoeuu u mexHuieckux
nayx 6 Emerging Sources Citation Index demoncmpupyem nawty npugepiceHHocms K Haubonee
AKMYanbHOMY U GIUAMENbHOMY KOHMEHMY NO 2e0N02UU U MEXHUYECKUM HAYKAM Olsl HAule2o
coobwecmsa.



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 aTbIHAaFBI XUMUS FBUTBIMIAPEI 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 KaybiMaacToirbiHbIH Mytieci (ITexun, Kpitait) 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

«KP ¥F'A Xa6apaapsl. ['eosiorusi xoHe TEXHUKAJIBIK FHUIBIMAAP CEPUsIChD».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymi: «Kazakcran PecryOnukachiHbIH ¥JITTHIK FRUIBIM akageMusick» PKB (Anmars! K.).
Kazakcran PecmyOnukachiHBIH AKHapar »KoHE KOFaMIBIK JaMy MUHHCTPJITiHIH AKHapar KOMHUTETiHIE
29.07.2020 x. 6epinrer Ne KZ39VPY 00025420 mep3imMaik 6acbUIbIM TipKeyiHe KOWBLTY Typalibl KyoiK.
TaKpIPBINTHIK OAFBITHL: 2€0102Usl, MYHAL HCIHE 2a30bl OHOEYOTH XUMUALLIK MEXHOL02UANAPbI, MYHAL
XUMUACDL, MEMANOAPObL ALY HCIHE ONAPObIH KOCLIHOBLIAPIHBIY MEXHONOSUACHL.
Mep3iMaimiri: KpUIbIHA 6 PET.
Tupaxsr: 300 nana.
Penakuusaei MekeH-xkaiibl: 050010, Anmarsr K., [lleBuenko kerr., 28, 219 6en., Ten.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© Kazakcran PecryOnukachbiHBIH ¥ ITTHIK FBUIBIM aKaeMusichl, 2022

Tunorpadususie MekeH-kaibl: «Apyna» KK, Anmarsl k., Myparbaes kemt., 75.
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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 CKomaeMbIX 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

«M3Bectusst HAH PK. Cepust reo1oruu 1 TeXHH4eCKHX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Cob6ctBennuk: Pecrybnukanckoe obmiecTBeHHOE 00bennHenne «HaronansHas akaxeMust Hayk
Pecrry6mmkn Kazaxcram» (T. AMatsr).
CBUAETENECTBO O MOCTAaHOBKE HA y4eT NMEPHOIMUYECKOro nedaTHoro uiganus B Komurere mHbopManum
MunncTepcTBa HHGOPMAIIHK 1 001ecTBeHHOT0 pa3BuTns Pecrryommku Kazaxcran Ne KZ39VPY 00025420,
BeIganHoe 29.07.2020 .
Tematndeckas HANpaBICHHOCTB: 2e0n02us, XUMU4ecKue mexHonocuu nepepabomku Hegpmu u 2asa,
Hepmexumus, mexHoN02UlU U3GLeHeHUs MEMAI08 U UX COeOeHeHUl.
[eproguarOCTH: 6 Pa3 B TOA.
Tupax: 300 3K3eMIIIIPOB.
Anpec penakiuu: 050010, . Anmarsr, yi. [lleBuenko, 28, od. 219, rem.: 272-13-19
http://www.geolog-technical.kz/index.php/en/

© HammonansHas akagemus Hayk PecrryOnuku Kasaxcran, 2022
Anpec tunorpaduu: UIT «Apynay, . Anmarsl, yi1. Mypar6aesa, 75.
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Editorial chief

ZHURINOYV 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

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of

NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H=5
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

ZHOLTAEYV 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

PANFILOV 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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N.Zh. Karsakova!, K.T. Sherov*’, B.N. Absadykov®, M.R. Sikhimbayev*,
T.K. Balgabekov'

'A. Saginov Karaganda Technical University, Karaganda, Kazakhstan;
2S. Seifullin Kazakh Agro Technical University, Astana, Kazakhstan;
3A.B. Bekturov Institute of Chemical Sciences, Almaty, Kazakhstan;
“Karaganda Economic University of Kazpotrebsoyuz, Karaganda, Kazakhstan.
E-mail: shkt1965@mail.ru

THE CONTROL PROBLEMS OF THE LARGE DIAMETER HOLES
IN PROCESSING OF THE LARGE PARTS

Abstract. The development of the advanced industries of the Republic of Kazakhstan
(RK, such as chemical, oil, geological exploration, etc., dictates the need to develop
promising and resource-saving technologies for manufacturing parts and assemblies of
the machines and technological equipment. The most problematic is to ensure control
during their manufacture. This is especially seen when inspecting critical surfaces, in
particular holes of the large parts. The study in this article aims to solve this problem.
The analysis of the design and technological feasibility of the existing instrumentation
was carried out. The results showed that their main disadvantages are low
measurement accuracy, high cost and design complexity, the impossibility of
controlling holes of large diameters, as well as their unstable position inside the
controlled hole. Taking into account these shortcomings, a special inside gauge has
been developed to control holes of the large diameters, which will allow measuring the
deviation of the hole diameters from the nominal value in a wide range of sizes. The
advantage of the developed inside gauge is the following: the ability to measure
deviations in the diameters of large holes, the stable position of the inside gauge to
control holes of large diameters, in holes during inspection, as well as ensuring
measurement accuracy with a resolution corresponding to the resolution of the applied
dial indicator. The patent of the RK No. 4125 has been received for the design of the
inside gauge to control holes of large diameters.

Key words. Large-sized part, large diameter holes, hole control, measurement
accuracy, indicator, inside gauge.
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H.2K. Kapcakoga!, K.T. Illepos*, b.H. A6caabikos’, M.P. Cuxumoaes?*,
T.K. Banra6exos!

'A. CarpiHOB aThiHarbl KaparaH el TEXHUKAIBIK YHHBEPCHUTETI,
Kaparanasl, Kazakcran;
2C. Cetidymmnn aTerHaarbl Kasak arpoTeXHUKAIBIK YHABEpCHUTETI, AcTana, Kazakcran;
30.B. BeKTypOB aTbIHIAFsl XUMUS FRUIBIMIAPEI HHCTUTYTHI, AnMarhl, Kazakcraw;
“Kastyreinyonarsl Kaparan sl 5JKOHOMUKAIBIK yHHBEpcHuTeTi, Kaparanmer, Kazakcran.
E-mail: shkt1965@mail.ru

IPI TABAPUTTI BOJIIUEKTEPAI OHAEY KE3IHAE YJIKEH JTUAMETPJI
TECIKTEPAI BAKBIJIAY MOCEJIEJIEPI

Annorammsa. Kazakcran Pecny6nukaceinbiy (KP) xumusi, MyHall, reolorHsuIBIK
Oapray >koHe T.0. CHAKTHI aJIILIHFBI KaTapiibl OHEPKACII callaJIapblH JaMbITy MallInHAJIAD
MEH TEXHOJOTHSUIBIK >KaOABIKTap/AbIH OeJIIeKTepi MEH TOpaNTapblH aibIHAyIbIH
MEPCIICKTUBAJIBI JKOHE PECYypC YHEMJICUTIH TEXHOJOTHSJIAPBIH 331piiey KaKeTTIriH
tanman ereni. JKorapplna arajraH caiaiapAblH Y3IIKCi3 JKYMBICH MalldHAAp MeEH
TEXHOJIOTHSIIBIK JKa0/IBIKTHIH canachiHa Tikesel OaiianbicThl. JKyprizireH seprreyiep
MallliHajJap MEeH TEXHOJOTHSUIBIK KaOIbIKTapAbl d3ipiey *oHe JKeHJEey Ke3iHnae ipi
rabapuTTi OeekTepi eHaey npodiaeMacs! 0ap exeHiH kopceTTi. EH e3exTi mpobiema
oJlapHbl d3ipiiey Ke3iHae Oakpuiaylbl KamTaMachi3 ety. by ocipece Herisri Gerrepai,
aran aWTKaH[a ipi ra0apuTTi OOJIIIEKTePAiIH TECIKTepiH OaKplIay Ke3iHAe Ce3iieml.
Ocbl MakanaJgarbl 3epTTEy OChI MOCEJeHi mieuryre OarbITTanraH. KonmaHbICTarsl
OakpLIay-eJIIIey KYpallAapbl MEH acanTapbIHbIH KOHCTPYKIMSCHI MEH TEXHOJIOTHSLIIBIK
MYMKIHZITIHEe Tanaay acaiabl. HoTmwkenep onapablH HETi3ri KEMIIUTIKTEP1 eIImeyIiH
TOMEH JQJIirl, KOHCTPYKUUSHBIH KOFapbl KYHBI MEH KYPAENILUIIri, YJIKEeH IHaMeTpii
TeciKTepIi OaKbUIAYIbIH MYMKIH €MECTIT1 )KoHe OaKblIaHATHIH TECIK IIIH/ETT OJIap/IbIH
TYPaKChI3 OpHANACYbl eKeHiH KopceTTi. Ochbl KeMIIUTIKTEPl eCKepe OTHIPHIN, YIKeH
JUaMETPIIi TECIKTepAl OakbuiayFa apHajFaH apHaibl HYTpOMEp o3ipieHai, Oy
TECIKTEP/IiH JUaMETpPJCPIHIH OJIIeMIACPAIH KEeH ayKbIMBIHIAFbl HOMHHAJ MOHHEH
aybITKYBIH eJIIeyre MYMKIHAIK Oepeni. O3ipieHreH HYTPOMEpIiH apTHIKIIBUIBIFBI
MBIHANAP OOJBIN TAOBUIA/ABI: YIIKEH OJIIEeMIl TECIKTepAiH AUaMETpIepiHiH aybITKY-
JapBIH OJIIey MYMKIHIITI, YAKSH AUaMETpili TecikTepAl Oakpuiay YIIiH OaKbUIayabl
Ky3ere acelpy Ke3iHAe TecikTepiie HyTPOMEpHAiH TYPakThl OpHAlacybl, COHAA-aK
KOJIZIAHBIJIATBIH CAFATTBHIK THIITETI HWHIMKATOPIBIH pYKcaT eTy KaOineriHe coiikec
KEJICTIH aXbIPaThIMIBUIBIK KaOIJCTIMEH eJIIey IaJIIriH KaMTaMachl3 eTy. YJIKeH
IUaMeTpii TecikTepii Oakpliay YIIIH HYTpOMepHiH KoHcTpyknuschiHa KP Ne4125
MaTEeHT] aJIbIHBI.

Tyiiin ce3mep. Ipi rabapurri Oeiiek, ylkeH AWAMETPIi TECIKTEp, TECIKTEpi
OaKpLIay, OJIIIIey JJIIIT, HHAUKATOP, HyTPOMED.
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MPOBJIEMbBI KOHTPOJISI OTBEPCTUM BOJIBIINX IUAMETPOB
P OBPABOTKE KPYITHOTABAPUTHBIX JIETAJIEH

AHHoTanusa. Pa3BuTHe mepemoBbIX OTpaciel MpOMBIIUIEHHOCTH PecmyOmuku
Kazaxcran (PK), Takme kak XuMmMuueckas, He(TsHas, TeoJIoTOpa3BelodHass H Ap.
IUKTYeT HEOOXOIMMOCTh Pa3paboTKH MEPCIIEKTHBHBIX U PecypcocOeperaroimx TeXHO-
JIOTMH M3TOTOBJICHUS AeTanel W y3J0B MalliH U TEXHOJOTHMYECKOTO 00OpyHIOBaHUSI.
becnepeboitnast pabora BbINIEyKa3aHHBIX OTpaciieil HAmpsIMyl0 3aBHCHT OT
KayecTBa M3TOTOBJICHHS MAIllMH M TEXHOJIOTHYecKoro obopynosanus. [IpoBeneHHbIe
HCCIIEIOBAHUS MOKA3alld, YTO CYIIECTBYET IpobiemMa oO6paboTKu KpymHOrabapUTHBIX
JeTaneil IpU U3TOTOBJICHUH M PEMOHTE MAIIMH U TEXHOJIOTHYECKOTO 00OPYIOBAHHUA.
CambIM MpPOOJEMHBIM SBISIETCS  OOECIeYeHWE KOHTPOJII TMPH WX HM3TOTOBJICHUH.
OcoOeHHO 3TO OLTYyIIaeTCs PU KOHTPOJIE OTBETCTBEHHBIX TTOBEPXHOCTEN, B YACTHOCTH
OTBEPCTUH KPYNHOTabapuTHBIX JeTanel. MccienoBaHue B JaHHOM cTaThe HalpaBlieHa
K pEIIEHUI0 3TOM mpoOieMbl. BHIMONHEH aHaW3 KOHCTPYKLIHMH M TEXHOJIOTMYECKON
BO3MOKHOCTH CYIIECTBYIOIIMX KOHTPOJBbHO-U3MEPUTENBHBIX CPEACTB M NPHOOPOB.
Pe3ynbrarh! moka3anu, YTO OCHOBHBIMH HEJOCTATKaMH HX SBJISIOTCS HU3Kas TOYHOCTh
M3MEpEeHHUs, BEICOKAsi CTOMMOCTD M CJIO’KHOCTh KOHCTPYKITHH, HEBO3MO)KHOCTH KOHTPOJIS
OTBEpCTHH OOJBIINX IHAMETPOB, a TaKXKe HMX HEYCTOWYHMBOE TIOJIOKEHHE BHYTPH
KOHTPOJHPyeMOro oTBepcTHsi. C y4eTOM 3THUX HEJOCTAaTKOB pa3paboTaH CHelHaaIbHBIN
HYTPOMEp JIJIsl KOHTPOJISl OTBEPCTHI OONIBIINX JTUAMETPOB, KOTOPHII TO3BOJIHUT U3MEPSIThH
OTKJIOHEHHUE INaMETPOB OTBEPCTUH OT HOMUHAIBHOTO 3HAYEHHUS B IIMPOKOM JHala30He
pasmepoB. IlpeumymiecTBoM pa3paboTaHHOIO HyTpOMEpa SBJSIETCA CIEAYHOLLEe:
BO3MOKHOCTh H3MEpPEHHUS] OTKJIOHEHHH TUaMeTpOB OTBEPCTHIl OOJBIINX pa3MeEpOB,
yCTOMUNBOE MOJIOKEHHE HYyTpOMeEpa /I KOHTPOJIS OTBEPCTUN OOJIBIINX TUAMETPOB, B
OTBEPCTHH ITPH OCYIIECTBICHIH KOHTPOJIS, a TAKKE 00ecIiedeHe TOYHOCTH U3MEPEHHH
C paspelaroiieif CrocoOHOCThIO, COOTBETCTBYIONICH pa3pelaroiieid CrocoOHOCTH
MIPUMEHSAEMOTI0 MHIUKATOPa 4acoBOro Thna. Ha KoHCTpyKIMIO HyTpoMepa sl KOHTPOJIS
OTBEpPCTHI OONBIINX AUaMETPOB Moiy4deH maTeHT PK Ne4125.

KuroueBble cioBa: KpymHOTa0apuUTHBINA JieTallb, OTBEPCTHS OOJBIIOTO JHAMETPA,
KOHTPOJIb OTBEPCTHH, TOYHOCTh U3MEPEHUS, UHIUKATOp, HyTPOMeEp.
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Introduction. Machines and technological equipment produced for the exploration,
oil and gas, chemical and other industries are characterized by high metal consumption
and high labor intensity of their manufacture. This is especially aggravated if their parts
are large. For the manufacture of large-sized parts, either universal equipment and tooling
are used, or processing complexes are created based on the use of unique equipment,
large fixtures and conductors, and in some cases, original tools. When assembling such
units and machines, the fitting method is widely used. Due to the specific features of
the processing of heavy and large-sized parts and the small serial production of them,
when developing the technology, it is impossible to mechanically introduce progressive
methods and methods of processing, as well as the organization of work, which are
widely used in large-scale and mass production of industries that are not related to
heavy machine engineering.

Such details include the frame of submersible pumps. The bed of the NP8 submersible
pump is its supporting part, on which the components and parts of the pump are mounted
and to which especially high requirements are imposed in terms of its strength, rigidity
and manufacturability (Anikin, 2018:138; Karelin, et al., 2010:446).

The bed in most cases is made of gray cast iron GCI15, GCI 18, GCI 21, GCI 32,
and sometimes the beds are made welded from sheet steel (Morgunov, 2021:308, Korzh,
2010:184, Rakhimov, et al., 2021:9; Baydjanov, et al., 2019:8). Figure 1 shows the
details of the submersible pump frame made of cast and welded construction.

a - cast construction; b - welded construction; 1 - surfaces requiring high accuracy of location

Figure 1 - Construction of the submersible pump bed

Figure 2 shows a sketch of the submersible pump bed, indicating the surfaces, the
location of which is highly demanding.
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It can be seen from the sketch that it is required to ensure the parallelism of the
axes of the holes 325 mm, 295 mm and 255 mm, the perpendicularity of the side
surface B to the axis of the holes 325 mm, the radial runout of the surface B relative
to the surface A (Karsakova, et al., 2022:6).

Ensuring these requirements depends on the quality and accuracy of the machining
of'holes 325 mm, 295 mm and @255 mm, as well as surfaces B and C. The accuracy
of measurement and control after machining plays an important role in this.

When processing these parts, there is often a need for original technical solutions.
The main tasks in the processing of holes of large diameters of the heavy and large-
sized parts are achieving the required geometry and accuracy, surface roughness and
physical and mechanical properties of the surface layer (Sherov, et al., 2021 a:9; Dudak,
et al., 2019 a:12, Dudak, et al., 2017 b:8). One of the ways to improve the efficiency
of precision hole machining is to develop a set of measures that take into account the
features of processing and control of large diameter holes.

Currently, in the Republic of Kazakhstan (RK), the manufacture and repair of large-
sized parts (large valves, volutes, mills, etc.) are mainly carried out by heavy engineering
plants, such as Almaty heavy engineering plant, Pavlodar heavy engineering plant, as
well as large machine-building factories with appropriate technological equipment. The
conducted studies have shown that one of the main problems arising in the manufacture
of large-sized parts is to ensure the accuracy of control and measurement of holes of
large diameters. Existing control and measuring tools, widely used in the conditions
of machine-building plants of the Republic of Kazakhstan, such as calipers, inside
gauges, plug gauges, etc., do not have the ability to control holes of the large diameters.
And ordering expensive control and measuring equipment for these purposes does
not justify the purchase costs and is unprofitable for the conditions of the machine-
building plants of the Republic of Kazakhstan. The used control and measuring tools
such as calipers, inside gauges (indicator, self-centering, micrometric), plug gauges,
etc. have the following disadvantages: the inability to control holes of large diameters;
unstable position inside the controlled hole during measurements; the impossibility
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of determining the numerical values of the size of the controlled hole; insufficient
measurement accuracy; inability to adjust to measure the different exact diameters
(Sherov, et al., 2021 b:8; Kadyrov, et al., 2021:9, Issin, et al., 2018:6). In this regard,
the study of the metrological security state for monitoring and measuring holes of the
large diameters, as well as the development of the affordable control and measuring
instruments with higher measurement accuracy, is an urgent task.

Research materials and methods. To solve this problem, the designs and
technological capabilities of existing instrumentation were studied.

Known measuring tools for controlling the diameters of the holes caliper containing
sponges for internal measurements, a movable frame, a rod, a vernier, a ruler (Ishlinsky,
1980:656). The disadvantage of the caliper tool is the low measurement accuracy, and
caliper tools for inspecting large holes are not produced.

Known control means calibers-plugs containing cylindrical surfaces having
dimensions equal to the smallest and largest limit size of the measured holes (Yakushev,
etal., 1987:352). The disadvantage of the plug gauge is the impossibility of determining
the numerical values of the size of the controlled hole, and gauges of large diameters are
not manufactured.

A device for measuring the diameter of holes is known, comprising a housing, a
gauge installed in the housing, a measuring pin, a hard stop and a transmission element
between the measuring pin and the gauge (Kutaya, et al., 1994:610). The disadvantage
of this device is the narrowness of the technological capabilities and the measurement
of the diameters of the large holes is impossible.

Known caliper containing a full body, mounted on the body of the indicator with
a measuring tip, a pusher (Shpytev, 1995:6). A disadvantage of the known inside
gauge is the inability to adjust to measure different exact diameters, which requires the
manufacture or purchase of a set of expensive rings for different measured diameters.

Known caliper indicator, containing a housing, a replaceable insert, a rod with a
conical needle, measuring elements installed in the holes of the replaceable insert and
made in the form of pins, the replaceable insert is made with the dimensions of the
through gauge in diameter (Glyantsev, 1987:5). The disadvantage of this indicator inside
gauge is the complexity of the design and the narrowness of technological capabilities,
since the measurement and control of holes of large diameters is impossible.

Known caliper self-centering, containing a housing, indicator, bearing arms, indicator
head, measuring tip (Rabinovich, 2014:6). The disadvantage of this inside gauge is
the difficulty in operation, insufficient measurement accuracy and the narrowness of
technological capabilities, since it is impossible to measure and control the holes of the
large diameters.

Known caliper for measuring holes, containing a housing mounted in the meter body,
two measuring pins, a transmission mechanism between the measuring pins and the
meter and the element of preliminary centering of the caliper in the holes (Grigoriev, et
al., 1999:230). The disadvantage of this inside gauge is the increased complexity of the
design of the measuring link due to the presence of two measuring tips, which reduces
the measurement accuracy.
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Known caliper for monitoring holes of small diameters containing a dial indicator
(Ishlinsky, 1980:656). The disadvantage of the inside gauge is the impossibility of the
controlling holes of the large diameters and its unstable position inside the controlled
hole.

Results. The results of the conducted studies show the need to solve the following
problems: providing the possibility of measuring deviations in the diameters of the
large holes; ensuring a stable position of the inside gauge to control holes of the large
diameters, in holes during control; ensuring the accuracy of measurements with a
resolution corresponding to the resolution of the dial indicator used.

The authors have developed a special inside gauge to control holes of the large
diameters (Donenbaeyv, et al., 2019:8).

The proposed inside gauge for testing holes of large diameters is shown in Figure 3.
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a - position diagram of the internal caliper for testing holes of the large diameters, in
the holes of the controlled part, front view; b - position diagram of the internal caliper
for testing holes of large diameters, in the holes of the controlled part, side view; ¢ -
section A-A; d - section B-B; d - stand, side view; e - stand, top view; g - support, front
view; h - support, side view; and - section B-B.

Figure 3 - Internal caliper to control holes of large diameters.

Discussion. A bore gauge for testing holes of large diameters (see Fig. 3) inserted
into a hole with a diameter D of the controlled part 1 consists of a dial indicator 2, fixed
with an eyelet 3 and a bolted connection 6,7,8 at one end of the rack 4, at the other end
rack 4 fixed support 5 by means of a bolted connection 9,10,11.

The assembly of the internal caliper for testing holes of large diameters (see Fig. 3) is
carried out as follows. A support 5 is installed at one end of the rack 4, a bolt 9, a washer
10 is inserted and fixed with a nut 11. At the other end of the rack 4, a dial indicator 2
is installed with the help of an eye ring 3, a bolt 6, a washer 7 is inserted and fixed with
anut 8.

Working with a bore gauge to control holes of large diameters is carried out as
follows.

A bore gauge for testing holes of large diameters is adjusted to control a hole with
a diameter D with a nominal value. The setting of the inside gauge for the indication is
carried out according to the indications of the dial indicator 2 by moving it with the help
of the lug 3 on the stand 4.

Determination of the deviation of the actual size of the hole is carried out by installing
an inside gauge to control holes of large diameters in the hole and placing the indicator
support 5 and dial indicator 2 in contact with the surface of the hole of diameter D.

By asslight turn of the inside gauge to control holes of large diameters, in the end plane
to the hole of diameter D, the extreme position of the indicator needle is determined,
corresponding to the value of Id. The deviation of the controlled value of the diameter
D from its nominal value is calculated by the formula

where A, is the deviation of the hole diameter from its nominal value;

U - indication of the dial indicator when measuring the deviation of the actual value
from its nominal value;

U - indication of the dial gauge when checking the hole at the nominal value of the
diameter.

Conclusions. The use of a bore gauge to control holes of large diameters will allow
measuring the deviation of hole diameters from the nominal value in a wide range of
sizes.

The advantage of the developed design of the inside gauge is the following:

1. Possibility of measurement of deviations of diameters of openings of the big sizes.

2. Steady position of the gauge to control holes of the large diameters, in the holes
during the control.

77



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

3. Ensuring the accuracy of measurements with a resolution corresponding to the
resolution of the dial indicator used.
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