HayuyHo-ucc/ie1oBareibCKUMA HEHTP
«MamuHoCtpoenue» (HUL MC)

Ne 12, 2021 | SSN 2658-3305

TPAHCHNOPTHOE,
FTOPHOE U
CTPOMUTEJNBbHOE
MALWMHOCTPOEHME:
HAYKA U NMPOM3BOACTBO

JKypranm myOonuKyeT cTaThbH, 0030pBI M KpaTKHE COOOIIEHUS IO pe3yjbTaTaM HaydHO-
UCCIICJIOBATEIBCKUX PA0OT MO CIICTYIOIIUM HAMPABICHUSM:
1. Mamemamuka u mexanuka.
Teopetnueckas MexaHUKa, THHAMIKA MAaIlTiH;
Mexanuka nepopMHUPYyEMOTO TBEPIOTO TEJA.
2. Mawunocmpoenue:
MaurHoBeAeHHE;
HazemHbIe TpaHCIIOPTHO-TEXHOJIOTUIECKHIE CPEIICTBA M KOMIUICKCHI;
MarmuHebl, arperatbl 1 TEXHOJIOTHIESCKHE MTPOIIECCHI.
3. Heopononv3osanue u 2opHble HAYKU:
Texnonorus OypeHus: 1 OCBOCHHUS CKBaXKUH;
I'eoMexaHunka, pa3pyIIeHUe TOPHBIX TIOPO, PYJHUYHAS a3pOra30IMHAMUKA U TOpHAs
TeIIOPU3NKA;
TeopeTnueckue OCHOBHI MPOEKTHPOBAHNUSA TOPHOTEXHUIECKHIX CHCTEM,
I'eoTexHOMOTHS, TOPHBIC MAIIIMHEI.

Hay4no-o0pa3oBaTenbHbI KypHaI.

Uznaercsa ¢ 2018..

CeugerensctBo 0 peructpaun CMU —ITU Ne ©C 77 - 77557.
IlepnoamanocTs — 4 HOMEpa B TOJI.

Vupeawurens, n3garens U pacupocrpanuTens: JKykosa Enena Banepresua (UIT XKykosa E.B.,
WNHH 422802805198)T'PHUIT 318420500009778,Cankr-ITetepoypr).




VK 55, 62-1, 622, 624, 625
BbK 30.9, 26.0
T654

TpaHcnopTHOe, TOPHOE H CTPOUTEJIbHOE MAIIMHOCTPOEHHE. HAYKa 1
npou3BoacTBo. —Cankrt-IlerepOypr: HUL] MC, 2021. -Ne 12. — 94.

Lensmu xKypHasia SBISIOTCS pa3BUTHE (pyHIaMEHTAIbHBIX M NPUKJIAIHBIX HUCCIECAOBAaHUN B
TOPHO-TEOJOTHUECKUX U TEXHHUECKHX HAayKaxX, CIOCOOCTBOBaHME MPOJABI)KEHHIO MX PE3YJIHTATOB B
HAallMOHAJIIBHOE W MEXJIYHapOJHOE HaydyHOE COOOIIECTBO, IOBBIIICHHE KauyecTBa MOJTOTOBKU
CHELHUATINCTOB A TOPHOAOOBIBAIOMIEH M MAIIMHOCTPOUTEIBHONW OTpacied IPOMBIIIICHHOCTH,
myOIMKanus JOKJIa 0B KOH(pepeHINH NporuiIbHON HaNpaBICHHOCTH.

PenakuuoHHasi KoJL1erus:

JKykos Hean Anexceesuu — INIaBHBIA pellakTop, A.T.H., IOLEHT, Ipodeccop Kadeapsl MamIMHOCTPOCHUS,
Cankr-IleTepOyprckuii  TOpHBIA  YHHBEPCHTET, AUPEKTOp HayuHO-HMccienoBaTebCcKoro IeHTpa
«MammnoCrpoenue», r.Cankr-IlerepOypr;

Enuceee Cepeeii Bukmoposuu — A.T.H., npodeccop, COBETHHK INPH PEKTOpare MO Hay4dHO# pabore,
HpkyTckuii rocyjapcTBEHHBII YHUBEPCUTET IyTell coolenus, r.MpkyTck;

Epemvsany Buxmop Odyapoosuu — n.T.H., npodeccop, TIaBHbIH HaydyHbIH COTPYOHHMK, HHCTUTYT
MallMHOBEACHUsT M aBToMaTuku HanuonanbHOW akagemun Hayk Keipreisckoil PecryOnuky,
r.bumkex, Keiprezcran;

Jlaeynoea FOnus Anopeeena — 1.1.H., npodeccop, npodeccop kadeapbl FOPHBIX MAIIUH U KOMIUIEKCOB,
VYpanbckuii rocy1apCTBEHHBIM TOPHBIA YHUBEPCHUTET, I'. ExaTepuHOypr;

Manoicocos Braoumup Kysemuuw — 1.T.H., npodeccop, mnpodeccop Kadeapbl IPOMBIIUIEHHOTO U
TPaXAAHCKOTO CTPOWUTENHCTBA, YJBSHOBCKHM TOCYIApPCTBEHHBIM TEXHUYECKHMH YHHUBEPCHUTET,
I.YIIbSIHOBCK;

Hosuuuxun Anexceti Bukmoposuu — I.T.H., JIOLEHT, ipodeccop kadeapbl JOTHCTUKH U KOMMEPUYECKOU
pabotsl, IlerepOyprckuii rocynapCTBEHHbI yHMBepcUTeT myTell coobmenus Mmmneparopa
Anexcanppa |, r. Caakr-IletepOypr;

Capbaee Braoumup Heamosuuw — n.T.H., npodeccop, npodeccop kadeapbl HA3EMHBIX TPAHCIOPTHBIX
cpencTB, MOCKOBCKUI OJUTEXHUYECKUH YHUBEPCUTET, I.MOCKBa;

Capyee Jles Anexceesuy — n.T.H., mpodeccop, mnpodeccop OTAeHCHUs HEPTEra30BOro Jena,
Hanmonanshslil uccnenoBarenbckuil TOMCKUIM NOMUTEXHUUECKUHA YHUBEPCUTET, T. TOMCK;

Cmenanos FOpuii  Anexcanoposuu — n1.T.H., noueHt, mnpogpeccop kapenpsr IOHECKO mo
MH(POPMALMOHHBIM BBIYHCIUTEIBHBIM TEXHOJIOTHAM, KeMepoBCckuid rocy1apCTBEHHBI YHUBEPCUTET,
r.Kemepogo;

VYuacnexos bepuxbaii Axubaesuy — n.1.1., npodeccop, akageMuk HannoHanbHOM HH)XEHEPHOW aKkaJeMuH
Pecnyonmukn Kazaxcran, mpodeccop kadenpsl «HxeHepHble cHUCTeMbl U ceTtn», Kazaxckuit
HaIMOHAJIbHBIM HCCleNoBaTeNbCKU TexHuueckuii yHuBepcuter uMm. K.M. CarmaeBa, r.Aimarhl,
Kasaxcran,;

Yepeos Braoumup Bacunvesuy — J1.T.H., 3aBeAyloluil ynabopaTopuell MexaHH3allUM FOPHBIX PadoT,
Wuctutyt ropHoro nena uM. H.A. Uunakana Cubupckoro otneneHust Poccuiickol akaieMun Hayk,
r.HoBocubupck;

Llaopun Anamonuii Arexcandposuy — 1.T.H., IOIEHT, mpodeccop Kadeapbl TEXHOJIOTHH 1 000pyI0BaHHUS
JIECONPOMBIIIUIEHHOTO TPOU3BOACTBA, MBITHIMMHCKUN ¢uiran MOCKOBCKOTO TOCYJapCTBEHHOTO
TexHU4YeCcKoro yHuBepcurera uM. H.D. baymana (HannoHaIbHBINA HCCIIETOBATEIBCKAN YHUBEPCHUTET),
r.Mockaa;

lueun Anopeii Onecosuu — 1.T.H., NOUEHT, npodeccop kadenapsl «['OpHbIC MAIIMHBI U KOMIUICKCHD,
Cubupckuii denepanbHblil yHUBepcUTeT, I.KpacHospck.

© Astopsr, 2021
© HUII MC, 2021



4 % 7 ; A\"I’("

Scientific Research Centre
"MachineStructure" (SRC MS)

Ne 12, 2021 | SSN 2658-3305

TRANSPORT, MINING AND
CONSTRUCTION ENGINEERING:
SCIENCE AND PRODUCTION

Accepted for publication articles, abstracts, regeand short communications on
the results of scientific research in the followargas:
1. Mathematics and Mechanics:
Theoretical mechanics, dynamics of machines;
Mechanics of a deformable solid;
Theory of mechanisms and machines.
2. Mechanical engineering:
Machine science;
Ground transportation and technological faciliaesl complexes;
Machines, aggregates and technological processes.
3. Subsurface use and mining sciences:
Technology of drilling and development of wells;
Geomechanics, rock destruction, mining aerogasodigsa and mining
thermophysics;
Theoretical foundations of mining engineering systalesign;
Geotechnology, mining machines.

Scientific-Educational Journal.
Published since 2018.
Frequency — 4 issues per year.

Founder:Elena V. Zhukova.



UDC 55, 62-1, 622, 624, 625
LBC 30.9, 26.0
T654

Transport, mining and construction engineering: science and production. —
Saint-Petersburg: SRC MS, 2021Ne-12. — 94p.

The objectives of the journal are development afdamental and applied research in
geological and technical sciences, introductiothefr results in national and international sciigmti
community, improving the quality of training spdigts for mining and engineering industries,
publication of the reports of the conferences ofggsional orientation.

Editorial Board:
Ivan Zhukow- chief editor, doctor of technical sciences, agge professor, professor of department
of mechanical engineering, Saint-Petersburg miningyersity, Scientific Research Centre
"MachineStructure”, Saint-Petersburg, Russia;
Sergey Eliseeyx doctor of technical sciences, professor, advisdhe Rector's office for scientific
work, Irkutsk state transport university, Irkutsijssia;
Victor Eremyants- doctor of technical sciences, professor, chiéskarcher, Institute of Machine
Science and Automation of the National Academy ofeSces of the Kyrgyz Republic,
Bishkek, Kyrgyzstan;
Yulya Lagunova- doctor of technical sciences, professor of depamt of mining machines and
complexes, Ural state mining university, EkaterimpuRussia;
Vladimir Manzhosow doctor of technical Sciences, professor of depamt of theoretical and
applied mechanics and building structures, Ulyakastate technical university, Ulyanovsk,
Russia;
Alexey Novichihin- doctor of technical sciences, associate profegsofessor of department of
logistics and commercial work, Emperor AlexanderSaint-Petersburg state transport
university, Saint-Petersburg, Russia;
Vladimir Ryndin— doctor of technical sciences, professor of depamt of mining machines and
complexes, Kuzbass state technical university, Keute
Vladimir Sarbaev doctor of technical sciences, professor of depamt of motor vehicles, Moscow
polytechnic university, Moscow, Russia;
Lev Saruev- doctor of technical sciences, professor of depamt of oil and gas business, National
research Tomsk polytechnic university, Tomsk, Rassi
Stepanov Yuri doctor of technical sciences, professor of depamt of informatics and computer
engineering, Novokuznetsk Institute (branch) "Keower state University", Novokuznetsk,
Russia;
Berikbay Unspecov doctor of technical sciences, academic of Nati@mgineering academy of
Republic of Kazakhstan, professor of departmentgifigering systems and networks",
Kazakh national technical university, Almaty, Kahatan;
Vladimir Chervov— doctor of technical sciences, head of laboratdrynechanization of mining,
Institute of mining Siberian branch of Russian aag of sciences, Novosibirsk, Russia;

Anatoliy Shadrin— doctor of technical sciences, associate profeggofessor of department of
technologies and equipment of timber industry, Blythi branch of Moscow state technical
university named N.E. Bauman (national researcharsity), Moscow state forest university,
Moscow, Russia;

Andrey Shigin— doctor of technical Sciences, professor of depamt "Mining machines and

complexes", Siberian federal university, KrasnolgaRussia.

© Authors, 2021
© SRC MS, 2021



COJEP)KAHUE

Mamemamurka u mexanuka

I'apanukos B.B., Kopuuase E.O. UccnenoBanue noseaeHus npeieabHbIX

MTOBEPXHOCTEH TEKYUECTH M HATPYKCHUS HA TUTOCKUX TPACKTOPUSIX .vvvvnrenrnnes 7
Mawunocmpoenue
BboiikoB B.M., Ctapues C.B., [1aBioB A.B., Hecrepos E.C. Pa3zpabotka u
HCCIIeIOBaHNE HOBOM KOHCTPYKIUU CKOPOCTHOT'O TIyra,
o0ecrieynBaroIeil MoBbIIICHUE YPPEKTUBHOCTH 00PAOOTKH MOYBHI .............. 13

Hunos A.C., I'asmmnackasa O.0., KpacnoB B.U. Hcnonb3oBaHne MeTO0B
CKJICUBAHUA JIA HO.HyLIGHI/IH Hepa31,eMme COC,Z[I/IHeHI/Iﬁ I/IB,Z[G.HI/Iﬁ n3

BBICOKOTEMIIEPATYPHBIX YTIAEPOACOACPKAIIUX MATCPHUATOB ..cvvveereerrnnnaaaanns 19
KnementneBa U.H., Kyyaap O.0. YcraHoBieHue 4acTOTHBIX MapaMeTpPOB

KaHATHO-0JIOYHOM Mepeiadyl TATOBOTO0 MEXAHU3MA APATIIAMHA ... vvvvnreeerrnnnns 26
badenkoB FIO.M., O3sepckuii A.M., PomanoB B.B., Taaka TI'.A.,

Kesonknna E.C. MeTtoibl MTOBBILIEHUS 3P PEKTUBHOCTH

THUAPABIMYECKUX TPUBOJOB, palbOTAIONIUX B TOKENBIX  YCIOBUIX

) 181 4721 211170 ST RUP PP 37

3enbkoB C.A., Ipronud I1.JO. CHnxeHre npuiunanus TpyHTa Ha paboune
OpraHbl 3€MJIEPOMHBIX MALIMH TPU HCIOJIb30BAHUU KHUJIKOCTHOTO

TIPOMEIKYTOTHOTO CITOS . 1vvueeevtueaertnesesnnesesnnsesssnnsesssnnasesesnnsesssnneaessnseeesnnnnns 43
IMoasikos II.A. BinsHue yria ataku BO3QYLIHOIO NOTOKA HA TEIIOOTAAUY

OT MOBEPXHOCTEN BEHTHUIIALIMOHHOTO AITITAPATA 1.vvueeeerrranaeeerensaasseerennsnanseeeas 49
®engoroB E.C. MccnenoBanue ruipaBaMuyecKuX COINPOTUBICHUN MacCsSHBIX

GHITBTPOB IBC ...ttt 55
®enoroB E.C. HccnenoBanue 3KCITyaTallHOHHBIX IMapaMETPOB CUCTEMBbI

CMABKH JIBC ... 2.6

Heopononb3osanue u 2opuvle Hayku

Henerxaesa H.T., I'adapaes I'.O., BepcuiioB C.0O. Ouenka BO3MOKHOCTH
HCIIOJIB30BaHUsI XBOCTOB TI:IpHBIay3CKOFO XBOCTOXpaHI/IJII/IH_Ia JJIs

3aKJIQJIKH BHIPAOOTAHHOTO MPOCTPAHCTBA . vvvvvvrrrrrnnnnaasnssssseeassesseeenssnsnsnnnnns 72
I'apudymmna H.10., 3accee U.A., Maiictpos 10.A., T'abapaes I'.O.
BrnustHre TOHMHBI TOMOJIAa [IUTaKa Ha MMPOYHOCTDH 3aKJIAJOYHBIX CMECEH ......... 77

CoxonoB A Jl., Takaiimsuian JI.H. YronbHas npomsiluieHHOCTh JanbHETO
Bocroka —aHanm3 peTpoCeKTHBBI U OIIEHKA MOTEHIIUAIA PA3BUTHS ............. 83

3accee U.A., IN'apudpynuna N.IO., [enerkaesa H.T., 'ammmoBa 3.A.
[TapameTpel OOHaXK€HHMH CTEHOK KaMmep INpHU cHcTeMax pa3pabdoTKU ¢
UN:157 001 (0] 11053 e T2 1 291 4 X0 / ST 89



CONTENTS

M athematics and Mechanics

Garanikov V.V., Kornilev E.O. Research of the behavior of limit yield
surface and loading on flat trajectories. ...cccce .o

Mechanical engineering

Boykov V.M., Startsev S.V., Pavlov A.V., Nesterov E.S. Development and
research of a new design of a high-speed plowgtatides an increase
in the efficiency of soil cultivation............ccoeevvvviiiiiiiii e 13

Nilov A.S., Galinskaja O.0., Krasnov V.I. The use of adhesion methods to
obtain permanent joinings of articles from hightemgture carbon-
containNiNng MALEIIAIS ......uuueeiiii i e e ee s 19

Klementyeva |.N., Kuular O.0. Maximal stiffness of elastically damping
device in traction of draglines ..............ceeeeeeieiiii e 26

Babenkov Yu.l., Ozersky A.l., Romanov V.V., Galka G.A., Zhelonkina
E.S. Methods for increasing the efficiency of hydrauditves operating
In severe operating CONAItIONS ........coii i cece et eeeeaaeeee 37

Zenkov SA., Dryupin P.Yu. Decreased adhesion of soil to the working
bodies of earth-moving machines when using a liqutiermediate layer ...... 43

Polyakov P.A. Influence of the angle of attack of the air flow the heat
transfer from the surfaces of the ventilation app&s ..............cceciciiiieennnnn. 49

Fedotov E.S. Investigation of hydraulic resistances of internambustion
eNGINE Ol fIIEIS...eeeeiiiieceee e 55

Fedotov E.S. Investigation of the operational parameters of imernal
combustion engine lubrication System ... 62

Subsurface use and mining sciences

Dedegkaeva N.T., Gabaraev G.O., Versilov S.O. Estimation of the
possibility of using the tails of the Tyrnyauz tdigposit for laying the
dEVEIOPEA SPACE.......cce e eieeeeeeeeeet e e e e e e e e e ———— 72

Garifulina 1.Yu., Zasseev |.A., Majstrov Yu.A., Gabaraev G.O. The
influence of the fineness of the slag grinding te strength of the

hardening MIXTUIES ........ccoeoi i e 77
Sokolov A.D., Takaishvili L.N. Coal industry of the Far East — development

0T (0E] 01T o 1 PRSPPI 83
Zasseev | .A., Garifulinal.Y., Dedegkaeva N.T., Gashimova Z.A. Chamber

wall outcrop parameters for hardfill mining systems..........cccccovvvvvvviiiennn. 89



94

HayuHo-00pa3oBaTesbHbIN )KypHaI

ISSN 2658-3305

TPAHCHNOPTHOE,
FTOPHOE MU
CTPOMTEJNBbHOE
MALWWNHOCTPOEHME:
HAYKA U NMPOM3BOACTBO

Ne 12

IMonmucano B neuats 20.10.21%.
®dopmat 6ymaru 70x100/16.bymara oduchas. [Teuars mudposas.
Y. ned. 1. 7,64. Tupax 3005k3. 3aka3 Ne21-16.CBoboaHast 11eHA.

Kypnan 3apeructpupoBan DenepanbHoil ciayx00ii o HaA30py B chepe cBA3H,
HHGOPMAIIMOHHBIX TEXHOJIOTHI U MaCCOBBIX KOMMYHHKaIHH (PockoMHam30p):
Csuoemenvcmao o pecucmpayuu CMHU —TIN Ne ®C 77 — 77551 31.12.20109.

[MoamucHo# naIeke mo karanory «llouta Poccun»: [IM179.

Yupeoumenw, usoamenv u pacnpocmpanumens. XXykosa Enena BanepreBna
(MIT XKykora E.B., UTHH 422802805198)I'PHUIT 318420500009778,
r.Cankr-IlerepOypr).
I nasnwiii pedaxmop:. XykoB UBan AnekceeBuy.

Peoaxyus: Hayuno-uccnenosarenbckuil HeHTp «MammHoCTpoeHue».
197372 . Cankt-IlerepOypr, np. Komennanrckuit, n. 28,kopm. 2,0¢. 117.
http://srcms.ru/tgism.html

E-mail: spbf@srcms.ru



