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B 2016 rogy nng pa3BUTHS W YIy4IICHHS KadyecTBa KM3HU Ka3axXCTaHLEB
ObUT co3maH 4dacTHEIM biarorBoputenpHbI (pora «Xanaelk». 3a TOIBI CBOEH
JEeSTENBbHOCTH Ha peaju3aluio OJIarOTBOPHUTENBHBIX INPOEKTOB B 00JACTIX
o0pa3zoBaHUsl M HAayKH, COIMAIBHOW 3aIlUTHI, KyJIbTYpPbI, 3[PaBOOXPAHEHUS H
criopta, ®ouHx BeIACTHI Oosiee 45 MUIIHAPIOB TCHTE.

Ocoboe BHumanue bnaroTBoputTenbHbld QOHI «XaJbIK» yAENseT
o0pa3oBaTeNbHBIM MPOrpaMMaM, CYUTAsI OTO HANPABICHUE OJJHUM U3 KITIOUEBBIX
B cBOoel nestenbHOCTH. OKa3pIBasi MOAAEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@DoHJ BHOCUT CBOU MOCUJIBHBIN BKJIaJ B Pa3BUTHE Kau€CTBEHHOTO 0Opa30BaHUA
B Kazaxcrane. Tem cambpiM cmocoOCTBysS POCTYy 4YHCIa JOAeH, CHOCOOHBIX
MEHATHh JKM3Hb B CTpaHe K JydylleMy — HOpo(ecCHOHAIOB B pPa3IHYHbIX
chepax, MOTEHIUATHHBIX JHICPOB U «BEIUKUX YMOB». OIHON W3 3HAYMMBIX
vHMIHATHB (oHAa «XallbIk» B 00pa3oBaTelnbHOM chepe cran npoekr Ozgeris
powered by Halyk Fund — mepBsIii B cTpane OM3HEC-UHKYOATOp AJIS yHaIIUXCS
9-11 xnaccoB, KOTOPBIH MOMOTAaeT pa3BUBaTh HEOOXOAMMEBIE B COBPEMEHHOM
MHUpE TpeNNpUHIMATEeIFCKHEe HAaBBIKU. Tak, Ha coIelcTBHE MaloMy OH3HECy
LIKOJIBHUKOB 0610 BeIAENeHO Oosiee 200 rpanToB. {15 mOANEPIKKH TaJaHTINUBBIX
U MOTHUBUPOBAaHHBIX JeTeil DOHII HEOAHOKPATHO BBIACISI IPAHTHI HAa O0y4YeHHE
B MexayHaponnoi mrkoie «Mupacy u B Astana IT University, a Takke momor
Ka3aXCTaHCKUM IIKOJIbHUKaM IPUHATH y4acTHE BIIpeCTHKHOM KOHKypce «USTEM
Robotics» B CIIIA. ABTOpcKue paboThI B paMKax MpoekTa « TamiMrepy, KOTopoMy
@DoHJ OKa3ald MOALEPKKY, JENIM B OCHOBY yu4e€OHOM NmporpamMmsl, yueOHUKOB U
y4e0HO-METOINYECKUX KHUT 1o mpeameTy «OCHOBBI MpealpUHUMATENbCTBA U
OousHecay, npenogaBaeMoro B 10-11 kimaccax Ka3axCTaHCKUX IIKOJI M KOJUTSIIKEH.

IToMrMO mOMOINM MIKOJIBHUKAM, ydamuMcs Koyuteqxked u cryneHram donn
CUMTAeT Ba)KHBIM BHECTH CBOM BKJIAJ B MOBBIILIEHNE KBATU(UKALKUN I1€1Aar0roB,
COBEPIICHCTBOBAaHUE WX 3HAHHMI U HABBIKOB, MIOCKOJIBKY UMEHHO OHH SIBISIOTCS
MIPOBOJHUKAMH 3HaHWH OydyIIuX IOKOJICHWHM Ka3zaxcTaHieB. [Ipw mommepikke
®onpma «Xanblk» B KKHOU CTOJHUIE OBUT OPraHW30BaH €KETOAHBIH TOPOICKOM
KOHKYpc neparoroB «Almaty Digital Ustaz.

BaxHOI MHUIIMATUBOW CTal peaanu3yeMblil TPOEKT MO OOy4YEeHUI0 OCHOBAM
(MHAHCOBOW TPaMOTHOCTH IpemnojaBaTesied U3 BocbMu obnactell Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BJIMSHUE Ha BOCHHTaHHE (DUHAHCOBOI
IPaMOTHOCTH M IPEANPUHUMATENBCKOIO MBIIUIEHHS Y HOBOI'O IOKOJICHHUS
rpakJaH CTPaHBbI.

Heobxonumyto momomrs ®oHj «Xanblk» OKa3plBaeT U TEM, KTO 0COOCHHO
OCTPO B HeHl HyXJaercsi. B pamkax conuanbHON 3alIMTHI HACEJICHUS aKTHBHO
MPOBOAMTCS paboTa 1Mo MOAAepKKe JeTel, ocTaBmIMXCs 0e3 poauTenel, AeTel u
B3POCIIBIX U3 COIIMATIBHO YA3BUMBIX CIIOEB HACEJICHUS, JIFOJEeH C OTpaHUIEHHBIMU




BO3MOXKHOCTSIMH, a TAaK)Ke 00€CIICUCHUIO0 HYKIAIONIMXCS COLUATBHBIM KHIIbEM,
CTPOUTENHCTBY COITMATBFHO BaKHBIX 00BEKTOB, TAKHX KaK JIETCKHE CaJbl, JETCKHE
MJIOMAAKU U (PU3KYIBTYPHO-0310POBUTEIBHBIE KOMIUICKCHI.

B xomunky no6psix aen @oHaa « Xanblk» MOKHO J00aBUTh OKa3aHUE ITOMOIIIH
JIETCKOMY CIIOPTY, KyZla OTHOCHTCS MOAJIEPKKa B PA3BUTHHU JIETCKOTO yTOOIa 1
KapaTte B Hamel ctpaHe. JKU3HEHHO BaXXHYI0 TOMOIIb biiarorBoputenbHblil GoHA
«XanpIK» OKa3zal HallUM COOTeUYeCTBEHHHMKaM BO BpeMs HEJaBHEHl MaHIeMHH
COVID-19. Torna, B pasrap Tsxenoit 60ppObI ¢ KOpOHABHPYCHON MHpeKmmeit
@®onp BeLAennd cBbiie 11 MIIITHApa0B TEHTe Ha MPUOOpPETeHHEe HEOOXOAUMOTO
MEIUIMHCKOTO OO0OpPYIOBaHMUS M AOPOTOCTOSIINX MEAWIIMHCKHUX IPEernaparos,
aBTOMOOWIIE CKOpOW MEAMIIMHCKOW TIOMOIMU M CPEACTB 3aIlUTHI, aIpPECHYIO
MaTepHaJbHYIO NMOMOIb COLMANBHO YSA3BUMBIM CIOSIM HAaceJIeHUsS U JEHEKHbIe
BBITIJIATHI MEIUIITHCKUM pabOTHUKAM.

B 2023 roay Hapsany ¢ OpyruMU NPOEKTaMU, HALlEJICHHBIMU Ha MOBBILICHUE
0NarocoCToSHMS Ka3axCTaHCKUX TrpaxkaaH PoHA pemna yaeiauTb ocoboe
BHUMAaHNE HayKe, TOCKOJIbKY OHA ABIISIETCSA YacThiO OOIIECTBEHHON KYIBTYPHI, &
YPOBEHb €€ pa3BUTHUS ONPEAENsIeT YPOBEHb PA3BUTHS rOCyJapCTBa.

[onnepxka doHIOM BBINTyCKa XypHanoB HamuoHanbHOM AkaneMuu Hayk
Pecny6mmkn KazaxcraH, KOTOpbIe BXOAST B MEXKIyHapoaHbIe GoHABI Scopus u
Wos U B KOTOPBIX MYONHKYIOTCS CTaThll OTEYECTBEHHBIX YUEHBIX, TOKTOPAHTOB
W MarucTpaHTOB, a TAK)KE€ HAyYHBIX COTPYAHHKOB BBICIIUX yUeOHBIX 3aBEICHHM
1 Hay4YHO-HMCCJIEA0BAaTEIbCKUX MHCTUTYTOB HAILIEH CTpaHbl ABISETCS HE MEHEE
3HauYUMBbIM BKJIajgoM DOHa B pa3BUTHE Ka3aXCTAaHCKOTO OOIIeCTBa.

C yBaxxeHueM, birarorBopurenbHbI QoHI «XaTBIK» !




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, TeXHHKa FRUIBIMIApPBIHEIH JTOKTOPHI, mpodeccop, KP ¥FA

JKayanThl XaTIbIChl, A.b. BekTypoB aTbIHAaFbI XUMUS FRUTBIMIAPEI HHCTUTYTHI (AnMarsl, Kazakcran) H=5
PepnakunusaablK ajdka:

OBCAMETOB Mauic Kyasicyabl (6ac penakTopablH OpbIHOAcaphl), TI'€OJOTHS-MHHEPATOTUS
FBUIBIMJIAPBIHBIH  TOKTOpBI, 1podeccop, KP ¥FA akamemnri, «Y.M. Axmencaduna aThIHAAFBI
THIPOTCOJIOTHS KOHE T€OIKOIOTH HHCTUTYTHIHBIHY JUPEeKTOpHI (AnMarel, Kazakcran) H = 2

JKOJITAEB Tepoii JKoaraiiynel (6ac pemakTopiblH OpBIHOAcAphI), TEONOTUS-MHHEPAIOTHS
FBUTBIMJIAPBIHBIH TOKTOPHI, mpodeccop, K.M. CaTnaeB ThIHIAFBI T€ONOTHS FHUIBIMIAPH HHCTUTYTHIHBIH
mupektops! (Anmarsl, Kazakcran) H=2

CHOY [Ipumen, Ph.D, kaybiMaacTeipbutran npogeccop, Hebpacka yauBepcuteTiniy Cy FhUTBIMIAPDI
3eprxaHachlHbIH qupekTops! (HeOpacka mrarsr, AKII) H = 32

3EJBTMAH Peiimap, Ph.D, taburu tapux Mmypaxaiieinsiy JKep Typaisl FbutbiMaap Oestiminjae
TIETPOJIOTHS XKOHE Taiilasbl Ka30alap KeH OPBIHAAPBI CalachIHAAFEl 3epTTeyIepain kerekmrici (Jlonmomn,
Anrnus) H =37

IMAH®HUJIOB Muxaua BopucoBud, TeXHHKa FRUIBIMIAPBIHBIH JOKTOPEI, Hancn yHHBepcHuTeTIHIH
npodeccopsl (Hauncu, @panrms) H=15

HIEH IMun, Ph.D, KerTaii reoIorusuIbIK KOFaMBIHBIH Tay T€0JIOTHSACH KOMUTET] TUPEKTOPEIHBIH OPbIH-
Gacapbl, AMEpHKaH/IBIK YKOHOMHKAIBIK Teosiortap KaybiMaacTbirbiHbIH Mymieci (ITexun, Kpitait) H = 25

DOUIIEP Axkcean, Ph.D, [/IpesneH TeXHUKAIBIK YHUBEPCUTETIHIH KaybIMAACTBIPBLUIFAH podeccopsl
(Hpesnen, bepnun) H=6

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

ATABEKOB Baanguvup EHokoBHY, XUMUs FBUIBIMAAPBIHBIH J10KTOpBI, benapych ¥FA akanemuri,
YKana matepuaniap XUMHICHI HHCTUTYTBIHBIH KYPMETTi aupektopsl (Munck, berapycs) H =13

KATAJUIUH Credan, Ph.D, [[pe3neH TeXHUKaIBIK yHUBEPCUTETIHIH KaybIMaCTBIPBUIFaH IPodeccopbl
(dpesnen, bepmun) H = 20

CEMTMYPATOBA Dieonopa FOcymoBHA, reoioris-MHHEPANOTHS FHUTBIMIAPBIHBIH JOKTOPHI,
npodeccop, KP ¥FA xoppecnonaent-mymeci, K.J. Carnaes atsiaaarsl [ €010THs FRUTBIMIAPEI HHCTUTYTHI
3epTXaHachIHbIH MeHrepyiici (Anmarsl, Kazakcran) H=11

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

DOPATTUHMU IMaosno, Ph.D, bukokk Munian yHHBEpCUTETI KaybIMAACTHIPBIIFaH mpodeccopsl (MmumaH,
Wranus) H = 28
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I'naBHBIii penaxkTop

KYPUHOB Mypar ’KypuHOBHY, TOKTOp XMMHUYECKHUX 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 Hapuk6aeBu4, TOKTOp TEXHHYECKHX HAyK, Mpodeccop, OTBETCTBEHHBIN

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

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

JKOJITAEB TI'epoii KoaraeBuu, (3aMeCTUTENb INABHOTO PENaKToOpa), JOKTOP T'eOJOTOMHUHEpAo-
THYeCKUX Hayk, mpodeccop, mupekrop MHcruryra reomornueckux Hayk nMm. K.M. CartmaeBa (Ammarsl,
Kazaxcran) H=2

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

3EJBTMAH Peiimap, Ph.D, pyxoBoauTens HCCIeI0BaHIN B 00JIACTH IIETPOJIOTHU U MECTOPOXKIACHHI
M0JIe3HBIX HCKomaeMbIX B OTaene Hayk o 3emie Myses ecrectBeHHol uctopuu (Jlonnon, Aurmus) H = 37

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

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

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

KOHTOPOBUY Aunekceii DMUIbeBHY, TOKTOP TI'€0OJIOTO-MHHEPAIOTHYECKUX HAyK, Ipodeccop,
akagemuk PAH, UuctutyTr HedrerasoBoit reomornu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19

AT'ABEKOB Baagumup EHokoBHY, TOKTOp XUMUUYECKUX HayK, akajeMuk HAH benapycu, moueTHbIi
mpekTop MHCTHTYTa XUMHAU HOBBIX MarepuaiioB (Munck, benapycs) H =13

KATAJIUH Credan, Ph.D, accouuuposanusiii nmpodeccop, Texuuueckuit yauepcutet ([pesneH,
Bepnmun) H = 20

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

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

DOPATTUHU IMaoso, Ph.D, acconmmpoBanHbBIil mpodeccop, MuIaHCKUH yHHBEPCHUTET BHKOKK
(Munan, Utamns) H =28
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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

ZHOLTAEV 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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Abstract. At the enterprises of the mining and metallurgical complex, there is a
problem of starting equipment with a heavy rotor. The article is devoted to the analysis
of the causes of heavy start-up due to high impulse currents, and related problems of
ore-grinding units, such as failure of the electric motor, increased operating costs for
electricity, etc. The keys are proposed to solve not only these problems, but also the
problems associated with reducing downtime when replacing the lining. The possibilities
of a pneumatic chamber ratchet drive as an auxiliary starting drive of ore-grinding units
are discussed. A pneumatic chamber ratchet drive was developed and studies were
carried out, according to the results of which the possibility of using it as an auxiliary
starting drive of ore-grinding units was determined.
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AnHotanus. Tay-KeH METaJUTypris KeIIeHiHIH KoCIMOPBIHAAPHIHIA aybIp POTOPIIBI
XKaOMBIKTHI icke Kocy mpobnemanapsl 6ap. Makana ayblp icke KOCy ceOenTepiH >KoHe
KOFapbl iCKe KOCY TOKTapbIH JKOHE JJEKTP KO3FAJITKBILIBIHBIH iCTEH IIBIFYBI, JIEKTP
SHEPTUSICHIHBIH MaliAaNany IbIFBIHAAPBIHBIH KOFapbUIAYBl )KOHE T.0. CUSKTBI PYdalIbIK
arperarTapAblH OalIaHBICTBl MoceJeliepiH Tanjnayra apHainraH. [IHeBMoKaMepasbIK
KBIPBUIIAKTHI JKETETiHIH KEeH YHTaKTay arperaTTapblHbIH KOCAJIKBI iCKe KOCY KeTeri
peTiHmeri MyMKIHIIKTepi TanKbpUIaHIbl. [IHEBMOKaMepasblK KBIPBUIIAKTHI JKETETi
O3ipJeHIl XKoHE 3epTTeylep JKYPri3iiAi, OHBIH HOTHXeJepi OOWBIHIIA OHBI KeH
ycakTay arperaTrTapbIHBIH KOCAJIKBI iCKe KOCY JKeTerl peTiHie maiganaHy MYMKiHAIr1
AHBIKTAJIIBI.

Tyiiin ce3aep. mapnsl AWipMeH, KanTaMmaHbl aybICTHIPY, iCKe KOCY TOTBI, JIO]T,
KOMEKILl, THEBMOKaMepaibl, KbIPbULIAKTHI
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AHHoTamms. Ha mpennpusaTusx ropHOMETaJUTypru4eckoro KOMILIeKca CyIecTBYeT
mpobnemMa mycka oOOpYyHOBaHHS C TSKeIbIM poTopoM. CTaThs MOCBAIIEHA aHAIHU3Y
MPUYUH TSDKEJIOTO MyCKa M3-3a BBICOKUX ITYCKOBBIX TOKOB, M CBSI3aHHBIX C 3THM
poOJIeEM PYIOPa3MOIIBHBIX arperaToB, TAKMX KaK BBIXOJ M3 CTPOS JIEKTPOIABUTATEIS,
MOBBILIEHHBIE HKCILTyaTal[IOHHBIEC 3aTpaTbl Ha SJIEKTPO3HEPrHio U T.1. IlpemnosxkeHsl
KIIIOYM AJIS1 PEUICHUS HE TONBKO 3THUX MpOoOJeM, HO M TPOOJIEMBI, CBSI3aHHBIC C
COKpAIllCHUEM IIPOCTOS MpH 3aMeHe (YyTEPOBKH. OOGCyXIeHBI BO3MOXHOCTH
ITHEBMOKaMEpPHOTO XpaloBOTO MPHBOAA B KadeCTBE BCIIOMOTATEIHHOTO ITyCKOBOTO
MIPUBOIIA PYAOPA3MOIBHEIX arperatoB. beul pa3paboTaH MHEBMOKAMEPHBIN XPaIrtoBOM
MPUBOA W TPOBEICHBI HWCCIENOBAHUA, II0 pe3yabraTaM KOTOPBIX OIpeesieHa
BO3MOYKHOCTB HMCIIOJIb30BaHMsI €10 B KaUYECTBE BCIIOMOraTEIbHOTO IMyCKOBOIO MPUBOJA
PYZIOpPa3MOJIbHBIX arperaros.

KiroueBsble ciioBa: mapoBasi MEJIbHUIIA, 3aMeHa (DYTEPOBKH, ITyCKOBOH TOK, JIIOQT,
BCIIOMOTaTeIbHbIN, THEBMOKAMEPHBIM, XparnoBoi

Baaronapuoctu. VcciemoBanue BHIIOTHEHO MIPH hHUHAHCOBOH mommepskke MBOH
PK o rpanty BR18574141 «KomiekcHas MHOTOLIENIEBAsI IPOTPaMMa I10 MOBBIIICHUIO
9HEeprod(HEeKTUBHOCTU U pecypcocOepekeHHIO B IHEPTETUKE M MAIIUHOCTPOCHUH IS
npomblnuieHHoCcTH Kazaxcranay.

Introduction

The enterprises of the mining and metallurgical complex (MMC) operate a significant
number of technological machines with a heavy rotor. Because of their large inertial
mass, the most unfavorable operating modes are starting modes, in which the loads
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on the starting devices are repeatedly exceeded, and this reduces their resource and
leads to frequent failures [2, 8, 12]. The relevance of research in this direction lies in
the optimization of the starting modes of drum mills and the use of original auxiliary
devices with a high torque, which will significantly reduce the load on the main standard
drive devices of heavy rotary equipment at starting modes [1, 9].

The article provides an analysis of heavy start-up and the related problems of
ore grinding units, keys are proposed for solving not only this problem, but also the
problems associated with reducing downtime during relining. The possibilities of a
pneumatic chamber ratchet drive as an auxiliary starting drive for ore-grinding units are
discussed. However, it turned out that today only electromechanical equipment is used
in production, including as an auxiliary starting drive for various rotary equipment. A
significant part of scientific research carried out in recent years in the world was mainly
aimed at wider application of the capabilities of a variable frequency drive (VFD)
[11], optimization of start-up parameters [1-6] and modernization of the auxiliary
electromechanical drive [19, 23].

Pneumatic drives were previously used by the Institute of Mining named after A.A.
Skochinsky (Lyubertsy, RF), their research is devoted to the introduction of pneumatic
drives into equipment and machines of the underground cycle, for the modernization of
mine excavation machines [7]. However, to date, none of the research projects, there is
data on the introduction of pneumatic drives as an auxiliary starting device for machines
with a heavy rotor [5, 6].

The article substantiates an approach for using a pneumatic drive in the start
(acceleration) mode. The criterion is the choice of clearances and the reduction of static
friction forces. As a result of preliminary studies, the design of the auxiliary starting
device is presented, which is distinguished by its simplicity of design and the possibility
of manufacturing by the repair-mechanical base (RMB) of the enterprise.

Methodology (Model)

The auxiliary drive, which can be electric, hydraulic or pneumatic, is designed to
ensure the rotation of the rotor when starting the equipment or when a low number of
revolutions is required (during repair work and work related to relining) [14-16]. Due to
the difficult start-up conditions and the accompanying frequent repairs of the mill, the
operating organization, even in the absence of raw materials, prefers not to stop them,
so they work without load for a long time. Electricity consumption in such a mode of
unproductive work can exceed the cost of introducing new technical solutions within
1-2 years. At high drive powers of a ball ore-grinding mill (Figure-1 BMOG, power
from 400 kW and more) with low speed (13 rpm), the engine design reaches enormous
dimensions. The starting currents can be several times higher than the nominal ones
required in normal stable operation, and the starting time is quite long, as a result of
which the drive cannot withstand a large number of starts, and also there are significant
voltage drops in the supply network. Considering that at large enterprises (mining and
processing enterprises) the number of such mills reaches many tens, it is easy to imagine
problems with the supply network at the enterprise and the total cost of repairs to mill
drives caused by direct starts.
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Fig. I - General view of a ball mill for ore grinding (BMOG)

Thus, you can make sure of the relevance of using an auxiliary starting device,
which, moreover, can be used during the repair work of rotary equipment. Since the
BMOG is operated in hydrometallurgical shops, it is advisable to use pneumatic drives.

As part of the research carried out at the Department of Technological Machines,
Transport and Logistics, a pneumatic chamber drive (Figure-2) was developed on the
basis of a rubber-cord chamber system [13, 18-21].

e )

‘1

]

-
e

4
le

1, 2-rubber-cord casings (chambers); 3-ratchet wheel; 4, 5-pushers; 6-drive shaft; 7-air distributor
(valve); 8,9-lines for supplying compressed air to the chambers; 10,11-pneumatic switches; 12,13-levers,
14-detent.

Fig.2-Pneumatic chamber drive and simplified control diagram

202



ISSN 2224-5278 4.2023

The pneumatic chamber drive consists of the rubber-cord casings 1,2 installed under
the levers 12, 13, the ratchet wheel 3 and 2 pushers 4,5 mounted on the necks of rods
fixed on the blades mounted on one drive shaft 6. Continuous rotation of the shaft was
mounted on the ratchet wheels 3 are provided with the air distributor 7 connected by
pipelines 8 and 9 with cavities of rubber-cord casings. The valve of the air distributor 7
is driven by compressed air supplied from pneumatic limit switches 10 and 11 installed
on the opposite side of the rubber-cord casings. In order to prevent excessive saturation
of the rubber-cord casing with compressed air, we regulate the compressed air pressure
in them separately from the control system, since 0.15 MPa is enough to fill the rubber-
cord casing in our case, and a little more to switch the air distributors (the same as in the
workshop pneumatic line 0.35 MPa).

The principle of operation of rubber-cord casings is the same as the developed
pneumatic chamber systems of the Institute of Mining named by A.A. Skochinsky:.

The pneumatic chamber drive works as follows: when pressure was applied to the
rubber-cord casing (chambers) 1 through the spool air distributor 7 and pipeline 8, the
lever 12, was mounted on the drive shaft 6 under which the rubber-cord casing 1 was
installed, rotates the shaft 6 with the fixed on it with a ratchet wheel 3 due to a pusher
4 engaged with the teeth of the ratchet wheel. At the end of the stroke, the detent 14,
was installed on the opposite side of the support sleeve of the lever 12, presses on the
roller of the pneumatic switch 10. In this case, the pipeline was connected to the cavity
of the spool air distributor 7, the air distributor spool was moved by connecting the
pressure line 9 to the chamber 2, and the rubber-cord casing 1 was connected with the
atmosphere, which leads to its emptying.

Thus, with alternate filling of rubber-cord casings (chambers) 1 and 2, the shaft turns
in the same direction, providing rotation of the rotary equipment.

From this it follows that the rubber-cord chamber system, at a pressure in the
pneumatic lines of up to 0.15 MPa, due to the area of the supporting surface of the
wedge pneumatic chambers, makes it possible to develop significant torques on the
drive shaft.

Before each start, it may be necessary to return the pushers to their original position,
but there are options for installing a system for returning the pushers to the working
position using small pneumatic cylinders or torsion springs.

Results

The data obtained in preliminary studies that were carried out on the model of the
ratchet drive showed that thanks to this design of the pneumatic drive, it is possible to
develop the necessary forces to rotate the low-speed rotary equipment. To carry out
research in full size, a semi-industrial sample of a ratchet drive was made.

For installation as an auxiliary drive in the composition of the mill unit, some changes
were made to the design of the ratchet drive (by means of steel threaded nozzles — to
the inlet 1/2 ", to the outlet to 3/4"), pneumatically operated valves were installed, in
which the springs were dismantled, and the cavities were connected to the corresponding
lines. Thus, the drive control system was separated from the air supply system directly
to the chambers from the compressed air source (to ensure maximum flow). The same
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solution reduced the loss of compressed air (to control the pneumatic valves, nozzles
with a diameter of 8 mm were used). Figure 3 shows an element-by-element diagram of
the ratchet drive control [17].

vam s (i [
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J'::" | 5:* rx.: Fy
Ld wnd 3 32
- ‘!’ h =1.r.r_.

Fig.3 - Element diagram of pneumatic chamber drive control

As mentioned earlier, for heavy start-up conditions (and for bulky equipment), the
ratchet drive must be provided with sufficient force to propel this type of equipment. This
implies that, in the foreground, the torque developed by the ratchet drive is highlighted,
which should provide both the rotation of the drum during repair work, and the choice
of backlash and even a slower rotation when starting the mill [10].

To determine the torque, it is necessary to calculate the moment of resistance to
rotation of the mill:

M =M +M ;
cornp p HH

From the beginning, we calculate Mtr - the moment from friction in the support
bearings, Nm;

MTp=0,5-f-P-d,21-ln=0,5-0,1-4—32900-0,92-1,1=192857H-M;

where fis the coefficient of sliding friction on babbitt, f=0.04 ~ 0.1;
P - specific pressure in the bearing, Pa;
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_05-F 0,5 - 800 000
Td, L, (03-2,8)-(0,25-4,4)

d and/ — diameter and length of the journal bearing, (dp =03D; Zp =0.25L), m;

D - diameter of the mill drum, 2.8 m;

F - weight of the drum of mills most common at MMC, 80 tons.

The next indicator Min is the moment from the inertial forces during the start-up of
the mill drive, it is approximately 40 % of the moment of friction forces, Nm.

H
= 432900 —;
M

M, = 0,4-192857 = 77 142 H - m.
Meorp = Mip + My =192 857 + 77 142 = 269 900 H - m.

Then, taking into account the gear ratio of the open gear transmission i = 10, we
determine the torque on the drive shaft of the auxiliary drive, usually installed on the
opposite side of the synchronous motor, should be at least 26.9 kN - m.

The ratchet drive on the basis of a rubber-cord chamber system, developed within the
framework of Scientific Research Work (SRW) carried out at the department, allows, at
a pressure in pneumatic lines of 0.35 MPa and an area of the bearing surface of wedge
pneumatic chambers S = axb = 50x100 = 5000 cm2, to develop torques on the drive
shaft up to 105 kN m (Fig. 2). It follows from this that 0.15 MPa is sufficient to drive
the mill drum. Considering the bearing surface area of the wedge air bladders, it is
reasonable to assume that the compressed air pressure can vary by up to 10%.

Taking into account the problems associated with the operational reliability of the
mill units, it can be concluded that a ratchet drive can be used as an auxiliary drive,
which would significantly reduce the starting currents on the main drive and downtime
during relining.

Conclusion

A significant part of scientific research carried out in recent years in the world is
mainly aimed at wider application of the capabilities of a variable frequency drive (VFD),
optimization of start-up parameters and modernization of an auxiliary electromechanical
drive. The analysis of the proposed technical solutions showed their high relevance, but
the complexity of the frequency control system and the exponential law, which is subject
to the failures of elements of this kind of drives, limit the scope of their application at
small ore processing enterprises. Upgrading a standard electromechanical drive may not
be worth the investment.

In this research, the possibilities of using a pneumatic chamber ratchet drive as a
starting-auxiliary drive for ore-grinding units are considered. A design of an auxiliary
starting device is proposed, which is distinguished by its simplicity of design and
the possibility of manufacturing it by the repair and mechanical base (RMB) of the
enterprise. The research results confirm the possibility of using this design. In addition,
in the proposed model, in contrast to the already known auxiliary drives, the energy of
compressed air will be used. Thus, this advantage greatly facilitates the process of its
implementation, since in all shops of mining and metallurgical enterprises there is a
distribution of highways with compressed air.
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In particular, this is the first, as far as we know, research on the study of pneumatic
chamber drives for their use as a starting and auxiliary drive for ore grinding units.

The results of the study provide evidence of the operability of the developed and
investigated design of the auxiliary starting drive, as which a pneumatic chamber
ratchet drive was used. However, there are some limitations worth noting. Although
our research was carried out on a laboratory model, semi-industrial tests of this design
were not carried out. Future work, therefore, should include industrial tests designed to
assess the reliability and operability of the structure, directly on ore-grinding units, for
example, ball mills.
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