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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 Pecnyonuxacer ¥immoix evlivim akademusicol « KP ¥F'A Xabapnapuol. 'eonozus scane
MEXHUKATILIK bLILIMOAP Cepusichbly &bliblMu dcypHanvinvly Web of Science-miy orcayananzan
nycxacvl Emerging Sources Citation Index-me unoexcmenyee Kabvli0aH2anblH xXabapiatiowl.
Byn unoexcmeny 6apvicvinoa Clarivate Analytics komnanuscol sHcypHanowvl ooaw api the Science
Citation Index Expanded, the Social Sciences Citation Index occone the Arts & Humanities
Citation Index-xe Kabwi10ay macenecin Kapacmwipyoa. Webof Science 3epmmeywinep,
aemopnap, 6acnawsliap Men mekemenepee KOHmeHm mepeHoici Men canacvld ycviHaovl. KP
¥I'A Xabapnapul. I'eonocus sxcane mexHukaivlk ulavimoap cepuscel Emerging Sources Citation
Index-ke enyi 6i30iy K02aMOACMbIK YULiH eH 63eKmi Jcate Dedenoi 2eo0eusl HCaHe MEXHUKANbIK
EbLILIMOAP OOUBIHUA KOHMEHMKE A0aAN0bIEbIMbI30bL DI0Ipeo.

HAH PK coobwaem, umo nayunwiii scypran « Mzeecmusi HAH PK. Cepusi ceonoeuu u mexHu14eckux
HayK» ObL1 npuHsam 0151 unoexcuposarus 6 Emerging Sources Citation Index, o6noénennoti epcuu
Web of Science. CoOepacanue 8 5mom uHOEKCUPOBAHUU HAXOOUMCS 8 CIAOUU PACCMOMPEHUS
komnanueu Clarivate Analytics ona danvneuuezo npunamus sxcypuana 6 the Science Citation
Index Expanded, the Social Sciences Citation Index u the Arts & Humanities Citation Index. Web
of Science npeonacaem kavecmgeo u 2enyoumy KoHmemwma O ucciedogameiel, asmopos,
uzoameneu u yupescoenuu. Bxnouenue Mzeecmus HAH PK. Cepus ceonocuu u mexHuieckux
Hayk 6 Emerging Sources Citation Index oemoncmpupyem Hauty npusepiceHHOCmb K Haubonee
AKMyanbHOMY U GIUAMENbHOMY KOHMEHmMY N0 2€0102UU U MEeXHUYeCKUM HAyKam OJisl Hauile2o
coobwecmaa.



Bbac pexakrop

KYPBIHOB Mypat KypbiHy/bl, XUMHs FBUIBIMIAAPBIHBIH JTOKTOpHL, mpodeccop, KP ¥FTA
akamemuri, Kazakcran PecmyOnmkacekl ¥YnTTeik FeutbiM akaneMusichiHBIH Tpe3uneHTi, AK «/1.B.
COKONBbCKHUI aThIHIAFBl OTBHIH, KaTAIN3 KOHE 3JICKTPOXUMMSI HHCTUTYTBIHBIHY 0ac AMPEKTOpPbI (AMarsl,
Kazakcran) H = 4

PenaxkunuaablK alKa:

ABCAJIBIKOB BbaxbiT Hapuk6aiiyiibl, TeXHHUKa FEUIBIMAAPBIHBIH JOKTOPHI, Tpodeccop, KP ¥FA
JKayanTsl XaTIIBICH], A.b. BeKTypoB aThIHAAFBI XUMHUSI FHUTBIMIAPBI MHCTUTYTH (AnmaThl, Kazakctan) H=
5

I9BCAMETOB Moauaic Kyabicyabl (6ac pegakTopnablH oOpbIHOAcaphl), Te€0JIOrHs-MHUHEpaTOrus
FBUIBIMIAPBIHBIH  JOKTOPBI, mnpodeccop, KP ¥FA akamemuri, «Y.M. AxmencaduHa aTbIHIAFbI
THIPOTEOJIOTHS KOHE F€OIKOJIOTHsI HHCTUTYTBIHBIR» TUpeKTophl (AnMatsl, Kazakcran) H = 2

KOJITAEB Tepoii Koaraiiyasl (0ac pemakTopablH OpbIHOAcapbl), TI'€OJIOTHs-MHUHEPAIOTHS
FBUIBIMIAPBIHBIH 1OKTOPHI, nipodeccop, K.M. CarnaeB ThIHOAFbl Te0JI0THs FHUIBIMAAPHl HHCTUTYTHIHBIH
nupekTopsl (Amvatel, Kazakcran) H=2

CHOY Ipumen, Ph.D, xayeiMuacteipbutFad nmpodeccop, Hebpacka yauBepeurteTiHiH Cy FBUTBIMIAPEI
3epTxaHachIiHbIH qupekTops! (Hebopacka mrarsr, AKII) H = 32

3EJIBTMAH Peiimap, Ph.D, Ttaburn tapux mypaxalbiHbIH JKep Typaisl FeUIBIMAAp OeiiMiHe
NETPOJIOTHSI KOHE Taijanbsl Kaz0amap KEeH OpbIHIApbl callaChIHIAFbl 3EepTTEYJIep/iH IKETeKIIici
(JIonnon, Aurnus) H =37

MMAH®WJIOB Muxani bopucoBu4, TeXHHKa FRUTBIMIAPBIHBIH JOKTOPBI, HaHCH yHUBEpCHTETIHIH
npodeccopsl (Haucu, ®pannus) H=15

HIEH ITun, Ph.D, KpiTali Te0I0rdsTbIK KOFAMBIHBIH Tay T€0JOTHSCH KOMUTETI JUPEKTOPBIHBIH OPBIH-
Oacapbsl, AMEpUKaH/IBIK YKOHOMHKAJBIK Te0JIorTap KaybIMIacTHIFBIHBIH MyTieci (Ilekun, Kprrait) H = 25

OUIHIEP Axcean, Ph.D, [Ipe3neH TeXHUKaIBIK YHUBEPCUTETIHIH KaybIMIACTHIPBUTFAH MPO(ECcCCopsI
(Apesnen, bepmun) H = 6

KOHTOPOBHUY Anekceii IMHIbEBHY, TEOJOTHA-MUHEPAJOTHA FHUIBIMIAPBIHBIH JIOKTOPHI,
npopeccop, PFA akagemuri, A.A. Tpodumyka aTbIHIAFbl MYHal-Ta3 TEOJIOTHSICHI KOHE Teopu3nKa
nHctuTyThl (HoBOoCcHOUpck, Peceit) H = 19

ATABEKOB Buaaaumup EHoxoBuY, XUMUS FEUIBIMAAPBIHBIH TOKTOPEI, benapycs ¥FA akanemuri,
JKana maTepuaniap XuMUsICbl HHCTUTYTHIHBIH KYpMeTTi nupextopsl (Munck, benapycs) H = 13

KATAJIMH Credan, Ph.D, [Ipe3nen TeXHUKANBIK yHUBEPCUTETIHIH KaybIMIAACTBHIPbUIFAaH
npodeccopst (pesnen, bepnun) H = 20

CEUTMYPATOBA Dieonopa IOcynmoBHa, TeoorHs-MHHEPATOTHs FHUIBIMAAPBIHBIH JIOKTOPEI,
npodeccop, KP ¥FA xoppecnonment-mymreci, K.M. CarmaeB arbiHmarsl |eoflorust FHUIBIMIAPHI
WHCTUTYTHI 3€pTXaHaCBIHBIH MeHrepytrici (Anmatsl, Kazakcran) H=11

CAFBIHTAEB Kanaii, Ph.D, kaysimaacteipsuiran npodeccop, Hazapoaes ynusepcureri (Hyp-
Cyiran, Kazakcran) H =11

®PATTUHMH ITaouio, Ph.D, bukokk Musian yHUBEPCUTETI KaybIMIACTHIPBUIFaH Mpodeccopbl
(Munan, Uramus) H =28

«KP ¥T'A Xa0apaapsl. ['eos10rus :x9He TEXHUKAJIBIK FhLIBIMIAP CEPUICHD).
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
Menmrikreymri: «Kazakcran PecrryOnukachlHBIH ¥ ATTHIK FRUTBIM akageMusickl»y PKB (Anmartsr K.).
Kazakcran PecmyOmukachiHBIH AKMapar >kKoHe KOFaMIIBIK JaMy MHHHCTPIITIHIH AKmapat
xomuretiaae 29.07.2020 x. 6epinren Ne KZ39VPY 00025420 mep3imMaik 6achUTBIM TipKeyiHe KOHBLUTY
Typaibl KyaJliK. TaKbIPBINTHIK OaFBITHI: 2€0.102Usl, MYHAU JHCIHe 2a30bl OHOeYOIH XUMUSLIbIK
MEXHOA02USLNAPBL, MYHAT XUMUACHL, MEMALOAPObL ALY HCIHE OAAPObIH KOCLIHObLIAPIHBIY MEXHONOUSLCDL.
Mep3iMaiTiri: )KbUTBIHA 6 PET.
Tupaxst: 300 gana.
Penaxmmsaeie Meker-xkaier: 050010, Anmvartsr K., [lleBuenko ker., 28, 219 6eir., Ten.: 272-13-19 http://
www.geolog-technical.kz/index.php/en/

© Kazakcran PecriyOnukachbiHbiH Y JITTHIK FBUTBIM aKajaeMuschl, 2023

TunorpadustHeIH MekeH-Kaitbl: «ApyHa» XK, Anvars! k., Mypar6aes kerr., 75.
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I'naBHBIM pexakTop
KYPUHOB Mypar KypuHoBu4, T0OKTOp XUMHYECKUX HaYyK, Ipodeccop, akagemuk HAH PK,
npe3naeHT HammonansHo# akagemun Hayk PecniyOonuku KasaxcraH, renepanbhelid aupekrop AO
«MHCTUTYT TOTUMBA, KaTanu3a u anekTpoxumuu uM. J[.B. Cokxonbckoro» (Anmatsl, Kazaxcran) H = 4
PenakuumoHHass KoOJJerHs:
ABCAJIBIKOB BaxwpiT Hapuk6aeBu4, TOKTOp TEXHHYECKHUX HaAyK, Mpodeccop, OTBETCTBEHHBIH
cexperapp HAH PK, Uncturyr xumudecknx nayk um. A.b. bekrypoBa (Anmarsl, Kazaxcran) H = §
ABCAMETOB Manuc KyabicoBud, (3aMECTUTEINb TJIABHOTO PEAAKTOPA), TOKTOP TCOJOTOMHUHE pa
JO-TUYECKUX Hayk, mpogeccop, akaaemuk HAH PK, npupekrop HWHCTUTyTa THAPOrE€ONOTHH H
reodkosioruu uM. Y.M. Axmencaduna (Anmatel, Kazaxcran) H =2
JKOJITAEB I'epoii KosaraeBu4, (3aMeCcTUTENb TVIABHOTO PEIAaKTOPa), TOKTOP T€OJIOTOMHHEPATIO-TH
YecKuX Hayk, mpodeccop, mupektop MuctuTyTa Teonormdeckux Hayk uMm. K.M. CarmaeBa (AmmaTsl,
Kazaxcran) H=2
CHOY [Ipumen, Ph.D, acconumpoBanHblii npodeccop, aupekrop Jlaboparopuu BOAHBIX HayK
yauBep-cutera Hebpacku (mrat HeOpacka, CLLIA) H = 32
3EJIBTMAH Peiimap, Ph.D, pykoBoauTenb ucciaeJoBaHU B 00JaCTH METPOJIOTUH U MECTOPOXKICHUN
TMOJIE3HBIX MCKomaeMbix B Otaene Hayk o 3emiie Myses ecrectBeHHor ucropuu (Jloumon, Anrnms) H =
37
IMAH®NJIOB Muxani BopucoBud, 10KTOp TEXHUIECKUX HAYK, Ipodeccop YauBepcurera Hancu
(Hancu, ®pannnsg) H=15
IIEH IMMun, Ph.D, 3amectutens paupekropa Komwmrtera mo ropHoii reonmorum Kwuraiickoro
T€0JIOTHYECKOTr0 00IECTBa, YIeH AMEPHKaHCKOHM acconuanny 3koHoMuueckux reosyioroB (Ileknn, Kurait)
H=25
OUIIEP Axcean, acconuupoBaHHbI Tpodeccop, Ph.D, TexHmuecknii ynmBepcuteT JlpesmeH
(Upe3nen, bepana) H=6
KOHTOPOBHUY Auiekceii DMHIbeBHY, JOKTOP I'€OJIOr0O-MHHEPAIOTHYECKUX HayK, mpodeccop,
akagemMuk PAH, Muctutyt HedterazoBoil reonmoruu u reopusuku um. A.A. Tpopumyka CO PAH
(HoBocubupck, Poccust) H=19
ATABEKOB Buaaaumup EnokoBHM4Y, 10KTOp XuMuyeckux Hayk, akagemuk HAH Bbenapycu,
MTOYETHBIN nupekTop MHCTUTYTa XUMUK HOBBIX MaTepraioB (Munck, benapycs) H = 13
KATAJIUH Credan, Ph.D, accommnpoBanusiii mpodeccop, Texunuecknit yauepcuteT (IpesneH,
bepnun) H =20
CEHUTMYPATOBA Daeonopa FOcynoBHa, 10KTOp Ieo0ro-MHHEpaIornieckux HayK, npodeccop,
uynen-koppecnonaeHT HAH PK, 3aBenyromas nabopatopun MuctuTyTa reojorndeckux Hayk um. K.
CarmaeBa (Anmatel, Kazaxcran) H=11
CATI'HHTAEB Kanaii, Ph.D, acconmmupoBanusiii mpodeccop, Hazapbaer yausepcurer (Hypceynran,
Kazaxcran) H= 11
®PATTUHMU IMaouo, Ph.D, accormnpoBanuslii mpodeccop, Munanckuii yauBepcureT BUKOKk
(Munan, Utanus) H = 28

«H3Bectuss HAH PK. Cepus reoioruu u TeXHHYeCKMX HAYK».
ISSN 2518-170X (Online),
ISSN 2224-5278 (Print)
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© HauwnonanpHas akagemusi Hayk PecryOnuku Kaszaxcran, 2023

Anpec tunorpaguu: UIT «Apynay», . Anmartsl, yin. MypaTOaeBa,
75. 4



Editorial chief
ZHURINOY 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
Editorial board:

ABSADYKOYV Bakhyt Narikbaevich, doctor of technical sciences, professor, executive secretary of
NAS RK, Bekturov Institute of chemical sciences (Almaty, Kazakhstan) H = 5§
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

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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© R.A. Kozbagarov!", M.S. Zhiyenkozhayev?, N.S. Kamzanov>, S.G. Tsygankov!, A.S. Baikenzheyeva!,
2023
'Academy of Logistics and Transport, Almaty, Kazakhstan;
’Baishev university, Aktobe, Kazakhstan;
3Satbayev University, Almaty, Kazakhstan.
E-mail: ryctem 1968@mail.ru

DESIGN OF HYDRAULIC EXCAVATOR WORKING MEMBERS FOR DEVELOPMENT OF
MUDSLIDES

Kozbagarov Rustem Ashimovich - candidate of technical sciences, associate Professor, Department "Motor vehicles and
life safety", Academy of Logistics and Transport, Almaty, Kazakhstan; 8(700)650-21-66; ryctem 1968@mail.ru;
https://orcid.org/0000-0002-7258-0775;

Zhiyenkozhayev Mahsut Samuratovich - candidate of technical sciences, senior lecturer, Department "Design and
Construction", Baishev university, Aktobe, Kazakhstan; 8(778)437-29-13; maksut.68@mail.ru; https://orcid.org/0000-0003-3840-
4740,

Kamzanov Nurbol Sadykanovich - master of technical sciences, senior lecturer, Department "Technological machines and
transport", Satbayev university, Almaty, Kazakhstan; 8(702)110-00-05; n.kamzanov@mail.ru; https://orcid.org/0000-0002-2420-
8362,

Tsygankov Sergey Gennadevich - candidate of technical sciences, associate professor, Department "Motor vehicles and life
safety", Academy of Logistics and Transport, Almaty, Kazakhstan; 8(777)013-04-18; ssygan@mail.ru; https://orcid.org/0000-0001-
5967-0349;

Baikenzheyeva Aigyl Saparovna - candidate of technical sciences, associate professor, Department "Motor vehicles and
life safety", Academy of Logistics and Transport, Almaty, Kazakhstan; 8(777)160-75-86; aigul bkz@mail.ru; https://orcid.org/0000-
0002-6013-2086.

Abstract. In Kazakhstan, more than 70 engineering anti-sedimentation protective structures are
operated, most of which were put into operation in the period 1974—1985. During the same time, more than 30
mudflows were registered in the basins of mudflows, many of which were accompanied by the removal of a
large amount of solid material to the protective structures, and the issues of cleaning mudflows by excavators
are annual planned work of the operational divisions of Kazselezashchita. The main type of engineering
protection is the construction of capital dams with village storages capable of accommodating from 100
thousand m® to 15 million m* of mudflow. The types of structures are different: dams of settling tanks and
sections of stabilized channels within cities and settlements, for safe passage of post-mudflows and nanowater
flows. In connection with their long-term operation, the issue of frequency, methods and means of
mechanization of cleaning of silos, settling tanks, selesbass paths, and the amount of annual costs for work
becomes more and more urgent. However, the issues of operating dams in the conditions of annual nanowater
floods, the development of modern technologies and means of mechanization of cleaning silos from coarse
clastic soils are very relevant. The value of the work consists in the development of the design and manufacture
of a prototype, methods for calculating and selecting the parameters of the bucket of an excavator with a
hydraulically controlled jaw for excavation during the development of large-fragment inclusions of mudslides.

Keywords: One-bucket excavator; Mudslides; Large-fragment inclusions; Engineering facilities;
Hydraulically controlled jaw bucket

© P.A. Kosz6arapos!”, M.C. Kuenkosxaes?, H.C. Kam3anos®, C.I'. Ilpirankos!, A.C. Baiiken:keepa',
2023
!JTorucTuka sxoHe Kok akageMuschl, AnMarsl, Kazakcran;
’Baumies ynusepcureti, AKkre0e, Kasakcran;
3CorGaeB ynusepcuteTi, Anmatel, Kazakcran.
E-mail: ryctem 1968@mail.ru

CEJI KAJIABIKTAPBIH OHIAEYT'E APHAJIFAH I'NIPABJINKAJIBIK 9KCKABATOP/bIH
K¥MBIC OPTAHIAPBIHBIH KOHCTPYKIUACHI
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Annoramusi. Kazakcranma 70-TeH acTaM HMHKEHEPNIK CEITe Kapchl KOPFAHBIIN KYPBHUIBIMIAPHI
MaigananplIya, oJapably Kenmutiri 1974—1985 xeinmmap ke3eHiHAe mainananyra OepinreH. OcChl yaKbIT
imriHge cen KayinTi e3eHnepin oacceinaepinae 30-1aH acTaM cell aFbIHAAPBI TIPKENi, OapAblH KOTIIiTir
KAaTThl MAaTEPHAJBIH KONl MeJIIEPiH KOPFaHBI KYPBUIBIMIAPhIHA IIBIFAPYMEH KaTap JKypi, all cel
KOWMaJIapbhlH SKCKaBaTOpPJIApMEH TaszapTy Mocenenepi KazcemmeHkopray OesiMInenepiHiH >KbII CAWBIHFBI
KOCIIAPJIBI KYMBICTaphI 0OJIBIN TaObLIanbl. MHKEHEpIiK KOpFayIblH Herisri Typi cex maccachii 100 MbIH M>-
neH 15 MuH.M’-re JieliH ChIfFBI3a alaThiH Cy KoWManapsl 0ap Kypieni Gererrep cany GOJbIN TaGbUIaIbL.
KypoutbiMapibIH THOTEP1 op TYPIIi: cell aFbIHAAphIH YCTayFa apHAJIFaH TYWBIK JKep KoHe Tac YHIHAUIEpi, cell
arbpIHIAPBIH YCTAll KalTyFa apHaJIFaH TeMipOSTOH OereTTepi; apKalbl )KoHE OTIIeI TeMipOSTOH JKOHE METAJIJIIBI
cell YCTarblIITaphl; CENIiH KaTThl OenimMal KypaMIapblH ycTayfa, Kajajap MEH el MEKEHIEp MIeriHje
TYHJABIPFBIITAP JKOHE TYPAKTAHABIPFBINI apHANAPJABIH YYacKeNepiHiH, cele/leH KEWiHTI TacKbIHAap MEH
CyarbIHIApbIH KayIIci3 eTKi3yre apHanral Oererrepi. OapaplH y3aK YaKbIT Hai1alaHblTyblHa OaiIaHBICTHI
ceNl KOoWMallapblH, TYHJIBIPFBINITAPIBLI, CENEi >KiOeprill apHajdaphlH Ta3anayabl MeXaHWKaIaHIBIPYIABIH
KE3SHJILIIT1, 9liCTepi MEH Kypaaapbl, )KYMBICTAP/IbI )KYPri3yre KYMCAIATIH JKbII CAaHBIHFBI IIBIFBIHIAP IBIH
KeJIeMJli Macelsieci ©3eKTi 0ona Tycynme. Anaiina >KbUl CalbIHFBI Cy TacKbIHBI JKaFjaiblHIa OereTtepii
naianany, ipi ChIHBIKTBI TOIBIPAKTAp/aH Cel KOWMMaNapblH Ta3apTyJbl MEXaHWKATAaHIBIPYJIbIH 3aMaHayH
TEXHOJIOTHsIIAphl MEH KYpaJIIapbIH jKacay Moceliesiepi oTe ©3eKTi 00bI Tabbu1aabl. JKYMBICTBIH KYHABUTBIFBI
KOHCTPYKITUSIHBI ~ 93IpJicy JKOHE TAKIPUOETIK YITriCiH JalblHAay, €CENTey oJICTEpl IKOHE JKarbl
rUpoOaCKapbUIaTEIH 9KCKAaBaTOp INOMINIHIH MapaMeTpliepiH TaHJay, Cel TACKBIHIAPBIH ipi-KEeCEeKTI
KOCBHIHIBIJIAPEIH OHJICY Ke3iH/Ie Kep )KYMBICTAPBIH OPBIH/IAY OOJBIN TaObLIAIbL.

Tyiiin ce3nep: bip memimmri sxckaBaTop; Cenai KanablKTap; Ipi kecekTi KochHABUIAP; MHXKEeHEpIiK
Hbicanaap; [llemiTiH sxarblH ruApodacKapy

© P.A. Kos6arapos', M.C. Kuenkosxkaes?, H.C. Kam3anos?, C.I'. llpirankos’, A.C. Baiiken:xeeBa,
2023
' AxaieMust JIOTHCTUKM M TpaHcmopra, Anmarsl, Kasaxcran;
’Baumies yausepcuret, Akto0e, Kazaxcran;
3CarGaeB yHuBepcuteT, Anmartel, KazaxcraH.
E-mail: ryctem_1968@mail.ru

KOHCTPYKIUA PABOUYUX OPI'TAHOB I'HIPABJIMYECKOI'O SKCKABATOPA JJIs
PA3PABOTKMU CEJIEBBIX BBIHOCOB

Annoranus. B Kazaxcrane skcruryarupyercs 6onee 70 MHXEHEPHBIX MPOTUBOCEIIEBBIX 3allIUTHBIX
COOPYKCHHH, OONBIIMHCTBO M3 KOTOPHIX BBEICHO B CcTpoi B mepuon 1974—1985 r.r. 3a 310 *Ke Bpems B
OaccelfHaX CENICOMAaCHBIX pEK 3aperucTpupoBaHo Oonee 30 CENneBBIX IMOTOKOB, MHOTHE W3 KOTOPBIX
COIPOBOXKIATVCH BBEIHOCOM OOJBIIOTO KOJMYECTBA TBEPAOTO MaTepualia K 3allUTHBIM COOPYKCHHUSM, a
BONPOCHI OYHCTKH CEJIEXPAHHJIWI DSKCKAaBATOpPaMHU SIBJSIFOTCS €KETOJHBIMH IUIAHOBBIMH —paboTaMu
SKCIUTyaTallHOHHBIX ToapaszienceHuii KascenesamuTel. OCHOBHBIM BHJIOM WH)KEHEPHOW 3aIIUTHI SBIISETCS
CTPOUTENBCTBO KAMMTAILHBIX IUIOTUH € CENEXPAHMIIUIIAMH, CIIOCOOHBIME BMeCTUTH oT 100 ThIC. M* 10 15
MJIH. M> CeneBOM Macchl. THIBI COOPYKEHHH pPasIMYHBIE: TIyXHE 3€MIISTHbIE M KAMEHHO-HAOPOCHBIE,
XKeNe300eTOHHbIC TIOTHHBI JUTS 3aJIepKaHusl CEJIEBBIX MMOTOKOB; apOYHbIC W CKBO3HBIC JKEIe300€TOHHBIE U
METAJTMYCCKUE CENCYIIOBUTEIN JUIs TepexBaTa TBEPJOW COCTABISIONICH Celisl; TUIOTHHBI OTCTOWHUKOB U
YYaCTKH CTAaOMIM3UPOBAHHBIX PYCEN B YEPTE TOPOJIOB M HACEIIEHHBIX ITyHKTOB JUIsI O€30IMACHOTO MPOITyCKa
MOCTCEIIEBBIX MTABOJIKOB U HAHOCOBOJTHBIX IIOTOKOB. B CBSI3M € MX JITUTEIHHOM SKCIITyaTalliel Bce akTyalbHee
CTAaHOBUTCS BONPOC MEPHOJAMYHOCTH, CIMOCO0AaX M CPEACTBAX MEXAaHM3AIHMKA OYHCTKH CelIeXPaHMUIIHUII,
OTCTOWHUKOB, CEJIECOPOCHBIX TPAKTOB, 00bEMaX €KErOHBIX 3aTpaT Ha IMpoBeIeHue padboT. OJHAKO BOTIPOCH
OKCIUTyaTallid TUIOTUH B YCIIOBHSX €KETOMHBIX HAHOCOBOJHBIX ITaBOJIKOB, Pa3pabOTKH COBPEMEHHBIX
TEXHOJIOTHI U CPEJCTB MEXaHH3AIMU OYHCTKU CENEXPaHUIIUIN OT KPYMHOOOIOMOYHBIX TPYHTOB SIBJISIFOTCS
BeCbMa aKTyallbHbIMU. lIeHHOCTH pabOTHl 3aKIOYaeTCs B Pa3padOTKe KOHCTPYKIMM W HW3TOTOBJICHUU
OIBITHOTO 00pa3iia, METOJUK pacyeTa W BHIOOpa MapaMeTpoB KOBINA DKCKABATOpa C THAPOYIPABISIEMON
YEIOCTBIO ISl BBIMOJHECHUS 3eMIISTHBIX Pa0bOT TPH pa3paboTKe KPYMHOOOIOMOYHBIX BKIFOUEHH CENEBBIX
BBIHOCOB.

KuiroueBble ¢JIOBA: OJIHOKOBIIOBBIA JKCKAaBaTOp; CEJICBHIC OTJIOKEHHUE; KPYITHOOOIOMOYHBIS
BKITIOYCHUS; HHYKEHEPHBIE 00EKTHI; THAPOYIPABIIIEMOHN YEIFOCTH KOBIIA
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In the Republic of Kazakhstan, the regions of formation of mudflows include the spurs of the Zailii
Alatau, Dzungarsky, Talas Alatau, Karatau, Chu-Ili, Ketmen and Tarbagatai (Medeu, 2011: 284; Medeuov,
1993: 159; Nurmagambetov, 2015: 76; Stepanov, 1991: 380; Yafyazova, 2007: 158).

As a result of mudflows at artificial protective structures erected on their paths, accumulation of
mudflows soil medium consisting of water and crushed rocks, silt, clay, sand and stones of various sizes
moving at high speed occurs (Akimov, 2004: 348; Myagkov, 1995: 222). Construction and operation of anti-
mudflow structures, cleaning of mudflows and debris are impossible without selection of mechanization means
with effective working bodies adapted to specific mudflows soil environment (Yang, 2012: 5).

The most difficult to develop in the sections of dams, selectors are coarse clastic soils, which require
the creation of special working bodies in order to increase the efficiency of the excavator, widely used in
emergency situations.

The analysis of literature sources determined the main directions and trends in the development of
working bodies of single-bucket excavators and their possibilities for the development of mudflows and debris.
The identified main directions of development of earth-moving equipment (Balovnev, 1993: 382; Fedorov,
1990: 358; Krikun, 2001: 104) showed that there are actually no working bodies adapted to the development
of coarse clastic soils of mudflows. This circumstance confirms the relevance of the problem of scientific
justification of parameters and the creation of special working equipment for earthmoving machines for the
development of mudflows and debris with coarse clastic inclusions.

Modern excavators include a large number of components representing complex objects, the nature of
the physical processes in which largely determine the functional and operational properties of single-bucket
excavators.

The analysis of information materials indicates that progress in the development of single-bucket
excavators is developing in the direction of complicating their structures. An example is intensifying action
working bodies, manipulative working equipment, etc. Also, this analysis of the status of the question showed
that the working bodies of the traditional type of single-bucket excavators are not adapted for the effective
development of mudflows with large-clastic inclusions and made it possible to outline further ways of research
and formulate the purpose of this work.

Traditional structures of working elements of machines used for development of mudflows and other
blockages are not adapted for performance of works under such conditions, which leads to reduction of their
productivity by 20-25 %.

Therefore, the task of justifying the parameters and creating a new special-purpose working body for
single-bucket excavators (SE) for the development of mudflows with large-clastic inclusions, which allows
expanding the functionality of these machines, is relevant.

Justification of the main parameters of the new working equipment of the excavator (Masakazu, 2001:
12). equipped with a bucket with a hydraulically controlled jaw, which provides expansion of functional and
technological capabilities during the development of coarse clastic soils of mudflows.

Materials and methods

The grain-size distribution and the total content of fractions of mudflows of river basins (Bolshaya
Almatinka, Chemolgan,) of the northern slope of the Zailiysky Alatau were established, which made it possible
to establish the most common types of soils that are subject to machine development during the construction
of various engineering facilities (dams, mudflowers, etc.) and the cleaning of mudflows (Medeu, 2011: 284;
Medeuov, 1993: 159; Nurmagambetov, 2015: 76; Yafyazova, 2007: 158).

Analysis of the total content of sediment fractions in sediments of river basins on the northern slope
of the Zailiysky Alatau shows that boulders (stones) of fraction d of 200 to 1000 mm are 23,7 % (p = 0,217);
pebbles (crushed stone) with fraction size d = 10-200 mm — 20,35 % (P = 0,264); gravel (dresva) with fraction
size d = 2-10 mm-19.53 % (p = 0,195); sand with size of fractions d = 0.05-2 mm-28.28 % (p = 0,283); dust
particles with fraction size d = 0,005 — 0,05-2,72 % (p = 0,027); clay with size of fractions d = 0,005 mm—
1,42 % (p = 0,014).

The most difficult to develop in the sections of dams, selectors are coarse clastic soils with a diameter
of more than 500 mm, which require the creation of special working bodies in order to increase the efficiency
of traditional earthmoving machines (Buriy, 2019: 12; Kozbagarov, 2020a: 8, 2021c: 8; 2021d: 8; 2022e: 14;
Makarova, 2021: 6), widely used in emergency situations.

The method of determining the geometric and kinematic parameters of the bucket of an excavator with
a hydraulically controlled jaw has been developed.

The hinged working element of the hydraulic excavator for the development of mudflows containing
large boulders up to 1 m in size is a multifunctional bucket with a expanding hydraulically controlled jaw
(Figure 1).
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Special bucket consists (Figure 1) of main part 1 to which opening part of bucket 2 is hinged on sliding
bearings. Hydraulic cylinder 3 is attached to main part of bucket by means of brackets, rod of which is
connected by means of levers to opening part of bucket 2.

The technological operations performed by the new working equipment of the hydraulic excavator,
which has a special replaceable bucket with a hydraulically controlled jaw, are shown in Figure 4.

Figure 1. Technological operations of a single-bucket excavator equipped with a hydraulically controlled jaw for development of
coarse clastic soils of mudflows: a) - is a general view of an opening jaw bucket; b)- filling process; c¢) - unloading process, 1-bucket;
2- jaw; 3- hydraulic cylinder; 4- handle

When meeting large boulders, the excavator operator opens the rotary part of the bucket 2, loads the
large boulder up to 1 m in diameter, the reverse stroke of the rod of the hydraulic cylinder 3 lifts the large stone
with the opening part 2 to the main bucket 1. Further, the driver unloads a large stone into the dump or into
the vehicle by lifting the bucket.

The use of a ladle of this design in comparison with existing ladles will ensure satisfactory
development of mudflow soil medium, including rocky material of large sizes.

The main purpose of the mechanism is to perform the necessary movements, which are described by
means of its kinematic characteristics. These include generalized coordinates, coordinates of links and their
points, and their velocities and accelerations. Kinematic characteristics include those that do not depend on the
law of motion of the initial links, but are determined only by the structure of the mechanism, the size of its
links and, in general, depend on generalized coordinates. These are position functions, analogues of the
velocities and accelerations of the links of the mechanism and their points.

Let's analyze the hydraulically controlled jaw of the bucket of the new SE working element, the
kinematic diagram of which is shown in Figure 2.

The model of spatial motion of the elements of the working element (He, 2006: 6; Togizbayeva, 2018:
6) is formed on the basis of the transformation of homogeneous coordinates of the calculated point X in the
Oxy coordinate system (Figure 2):

T:TO,I 'X(i) To,i =T0,1 'Tl,z 'T2,3 Ti—l,i’ (D

where 7o, — is the transition matrix from the coordinate system Oxy to the Oxy system.

Dependence (1) is the basis of kinematic and force calculations and parametric synthesis. We will
rigidly connect the coordinate system with the bucket OXY Let the coordinates OXY of hinges rigidly

connected to the bucket be set relative to the coordinate system: O(xo, yo); N (xN, yN); A(x 1V ); and
bucket points F (x e Vr ) Linear dimensions of the jaw extension mechanism: 4B, BC (length BC depends
on the stroke of the hydraulic cylinder rod, the stroke of the hydraulic cylinder rod varies within: BC, . BC, .,
), AE and EF . We define the position of all links relative to the coordinate system OXY , as well as the
coordinates of the points of interest to us.

From the ABC triangle, the angle between the sides AC and AB 0 4 1s determined from the
expression:

From triangle 4BC the angle between AC and AB 0 4 1s determined from the expression:
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Figure 2. Kinematic diagram of bucket with jaw for development of coarse clastic soils of mudflows

Distance of AC between hinges 4 and C is determined by relation:

AC=A(re=x, ) +(ve -2, ) @)

To determine the coordinates of the point B (Figure 5) relative to the absolute fixed coordinate OXY
system, we use the formula for transforming the coordinate system while simultaneously moving and rotating
the axes. Then we get:

Col-Cok- e el

Similarly, we define the coordinates of the point £ and D mechanism using the formula for
transforming the coordinate system while simultaneously moving and rotating the axes, then we have:

{xg} _ {xA } . [cos(@AB + 7/)— sin(@AB + ;/)HAE} ©
vel |y |sin(@,+y) cos(@,+7)[0 [
COS[HAB +y +%) —sin(é’AB +y +%)

X X ED
(-6 I
Vb YE sin(@AB—i—y—l—%j COS(QAB"‘]/-F%) 0
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Thus, we have determined the coordinates of the points B(xy, y,), E(x;,y;) and D(x,,y,),and

relative to the local coordinate system XOY .

To determine the velocities and accelerations of the mechanism points, it is necessary to determine
analogues of angular velocities and accelerations of links, as well as analogues of linear velocities and
accelerations of link points of the mechanism. Analogues of angular velocities and accelerations of mechanism
links are found, respectively, by single and double differentiation of closed equations of independent closed
loops by generalized coordinate. In this case, regardless of the class of the mechanism, we obtain a system of
linear equations regarding analogues of angular velocities or accelerations.

Similarly, we determine the true angular velocities and accelerations for the link CB , linear velocities
and accelerations of points £ and D mechanism.

For the case, where the boulder is gripped by simultaneously rotating the bucket and the hydraulically
controlled jaw, the coordinates of the points N, C, A, B, D and F relative to the Oxy coordinate systems have

also been determined when the bucket (coordinate system Oxyz ) is rotated relative to the Oxy coordinate

system by an angle @ . For this, formulas for transforming coordinate systems were used.

5 8 8 8

8

Hydrocholastic opening (mm})

=

0,00E+00 42 24 126 168 210 %62
Stroke of hydranlic cylinder rod (mm)

Figure 3. Dependence of bucket jaw opening on hydraulic cylinder rod travel

A program was developed for calculating the geometric, kinematic parameters of the mechanism for
opening the bucket of the working equipment of a single-bucket excavator, and numerical results of

coordinates, linear speeds and accelerations of points B(x;, v;), E(x;,y;) and D(x,,y,), relative to the

local coordinate system XOY , as well as angular speeds and accelerations of links of the mechanism for
opening the hydraulically controlled jaw of the bucket were obtained. Graphic dependence of bucket jaw
opening on stroke of operating equipment hydraulic cylinder rod is shown in Figure 3.

Results

Proposed design of hydraulic-controlled jaw of bucket of working equipment of single-bucket
excavator allows gripping coarse clastic boulders of size up to 1 meter at maximum opening of jaw, which is
provided at stroke of rod of hydraulic cylinder 280 mm.

Thus, on the basis of theoretical studies and computer modeling, numerical values of geometric
parameters of the mechanism for advancing the hydrochelds of the working member of a single-bucket
excavator were obtained, which made it possible to determine the dimensions of the links of the mechanism
and establish the true speeds and accelerations of the points of the mechanism in question.

A prototype of a hydraulic excavator working member with a hydraulically controlled jaw was made
and tested for the development of coarse clastic soils of mudflows containing large boulders up to 1 m and
rubble (Figure 4).

Special ladle consists of main part 1 to which opening jaw of ladle 2 is hinged on sliding bearings 3.
Hydraulic cylinder 6 is attached to main bucket by means of brackets 4, 7, rod of which is connected by means
of levers to opening part of bucket.
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Figure 4. Excavator bucket design for devélopmen of coarse clastic soils of mudflows: a) - is a side view; b) rear view, 1- main
bucket; 2 shows the opening part of the bucket; 3 - hinge;
4 - bracket for attachment of hydraulic cylinder; 5 - hydraulic cylinder rod; 6 - hydraulic cylinder; 7 - bracket

A special bucket with a capacity of 0.8 m’ is hung on the excavator ET-14 and works as a regular
bucket in the absence of large boulders in the mudflow mass.

Discussion

During the experiments, the digging process was carried out in two modes: oncoming rotation of the
bucket and jaw; and in normal mode as a reverse shovel. The operability and performance of the main
technological operations for the capture of coarse clastic boulders, as well as the determination of the
performance of an excavator equipped with a working element with a hydraulically controlled jaw, were
checked.

The experiments performed showed good performance of a special bucket, the performance of the
excavator increased by 20+30 % compared to the bucket of traditional design.

Conclusions

Based on the results of the work, the following conclusions were made:

- It has been established that the most difficult to develop in the sections of dams, selectors are coarse
clastic soils, which require the creation of special RC in order to increase the efficiency of traditional
earthmoving machines, widely used in emergency situations. The total content of fractions with a diameter of
200 to 1000 mm of mudflows in sediments of river basins on the northern slope of the Zailiysky Alatau is 23,7
% (p=0,217);

— An algorithm and method for determining the positions of the links of the mechanism for opening
the guide-controlled jaw of the excavator bucket have been developed, which make it possible to determine
the coordinates of points of any link using formed matrices, vectors, formulas for transferring and rotating
coordinate axes relative to stationary coordinate systems;

— An algorithm and method for determining the positions of the links of the mechanism for opening
the guide-controlled jaw of the excavator bucket have been developed, which make it possible to determine
the coordinates of points of any link using formed matrices, vectors, formulas for transferring and rotating
coordinate axes relative to stationary coordinate systems.
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