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TECHNOLOGICAL SOVEREIGNTY OF THE MINING INDUSTRY
IN RUSSIA: CHALLENGES, REALITIES, AND STRATEGIC

PERSPECTIVES
Glebov A.V.

At the curent time, the mining industry in Russia remains implefiendent. One of the stra-
tegic directions of the complex development of mining and engineering production in modern
conditions is to find ways to restructure and modernize production, and to introghute-
mentally new domestic technologies and equipment.

Keywords technological leadership, technologies, import independence, mining and
transport equipment, engineering, mining industry
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FROM 3D MODEL TO CAR EER:
FIRST PROFESSION IN ENGINEERING

N.V. Savinova Yu.O. Pereverzev

About obtaining the first profession by schoolchildren within the framework dPtioémin-

imum" model of professional orientation activities. The profession of DraftBeaigner has

been chosen as the basic profession for the engineering field. It allows schoolchildren to ac-
quire the skills of building digital models in automated desgstems, as well as knowledge

in the fields of materials science and metrology, which helps them to choose their future spe-
cialization effectively.

Keywords professional minimum, first profession, modeli@éD
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sdz¢ yjorj Hgsds®@J yj MCOW MftcOoC O, HJOJOLtsdz {ftotst
CO.

URALMASHZAVOD 1 THE CREATOR OF MINING EQUIPMENT
Yu. A. Lagunova, S.A. Chervyakov, V.O. Furin

This article provides a brief historical overview of Russia's largest heavy engineering plant,
explores the stages of improvement in the design and productienohoiological equipment
manufactured by Uralmashplant, and outlines its strategic development policy.

Keywords historical overview, product range, strategic policy.

4 dzj €S2 tkSd SEOMMISO fodjlsOLhns 2

LO vicOdzdizOh j d&3j ff dodztsifgzts 165 O @ dzgts jj Yy dz® 1O Gdeds p
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L sydets?2 h j dzd .

l L0 eBHOR d&OYoOkt tshMeotjdedj ¢ tdzzfmdz =
HtcsBdzj dzgd¥ M HJdOMR) stotsds tsmdeseo OdedwWw HicsBW
LOtelzB § Y dz' n & Bdz Piafjodgldido .o CHISQdAsddzjd3@ j d3 B T
smssdzch Med2 | [s, wlts2djdmcd?2 | [s, ¢t

ltesdLotsHMmlsats 1 {J] © 1958 GEBHE oL tfsf

® 15 t©OL. 10 ofmj 1Isd etHT or flzh jdas 55
380 Ctdzzmdzr 8§ R oedf dEsh.so vitcOdzdz3Oh L O SH
150160 HtsBddktsS  &Jjd ddy © etH. s dOMm
Hiose d &S MemMlsOsdd GStsds 5000 judddy,
2000 &O" d dz.

| Mjtej HiddEisHIe fsdLotsHmisets [(J bkio
dZday esH. | 1Ild EBH' dOUOdsh' OSClsds ds]
COBd LOkbkejydr & &OhNdde Skl §jtedsH

B J

200l . o 2003 cetHO fftsdmMatsHdls tsfis { tof
Mse® 1rtf. 1 2005 ¢. tsaJSH d3 Of tEitsIHR@DYERGRDS. M) IS
USD.

| JsetcOVNdy EMb@OHEX Bt Hhjcets waul, It
ho, [tdetsdkdw, | JjteddOddw, tEzdr ddv, yvJjndV
l 1 jlsdz0d3, sdlk0O2, RdzHdw, R©GOSC, wdtedvw, [
yqv, JLtejydw, Addadz¥dzHdW,

l 2000 EtcdtplseiC pHddzj dz@ Mdzey B O f totsH C
f SHiCOL HJjdzj dzgdW ctstcdzsets BBBGZHISO OdzgdWw 9

l 2005 ¢. BdLdzjMm rtJ] B"dz " Hjdzjdz o
hjfmMsets. uvyj ©®© 2006 6. COC twjLizdz IsOIls M
ol tetsf 90.3, 5 tOL

15



ge o "o : m 0 oochoehox " o * ee t 7 7Y o o) c hoa

— < + © *e <k« < + - ©

[Mdzso dgs?2 MisteOlsjedyj MEts2 ygjdz s 1 ¢ J
tcOMh dtcjdedj GJtesHOY Ctdsfdzj Cde = Isj - ded yg
ftojHdzsy jdzedWwrn 5 Isjrdesdzsedd toHBY BHGESIST

1 sdzdIsd SO ftesHOY MlstesdlsmMw dz0 W stedid tot
HWh j2 fmjlsd.

[ Mdzso dzr RO BE" dB®9 2667 BT dzd t sMMmdw, Mmls
cdzdw, RdzHdWwW, 1 tdZeOtcdw, 1! jlsdzOd3, ¢ o Mmlist

Il fefmdzjHdzdy GBHT L Qo jteh j d&zO t©OL tcOB s
ctsH J dzd tletso Odzed W cOBtsyjets sy MmO € sdziz:
OHJ ¢ o Olgjdgdsid e dzd | dzso ' = BBOM ddz M L OH Ode

[ BHdW S Oydw Ctsdzz mdz' ~ HictsB  dzts ¢ a3 dz€
gesduiotndnn o)L dLd)d dd Cedygudd
hddz, ©OL o dIy@ndimselgdntf § uj ded § i3 fded ¥ § ded ¥
dzj desctz Cfs@Osw § dlsOdzdd d3j dz dA6y dgBceds2L B
Bsisd tsls Emdzsced?2). vejdzdydeOjlsmw ftotsd
HiotsB dzj dzd v .

] sHeBIsso dzj dets ftesdLotsHMlsots Stk der = N
150011200, 12001 900.

l sbstejBdlsy dzv 3 § to] ezdzP ¢ O frisdirielzeh fipls @ 5 i
ZOdZOHC O, LOatsHMEBS?2 tj Bsdals d3O" d dg, L dzts
LOydwv tsBtstelzH o Odad W (HBB9 j HJ dzd § Hts Mo
ZzOL dzOyj dedw, dBJrOdzedL Oydd d OolstsdBOIsdL Oy«
ZO f LOoetsHMEdd toj dits dzls ts 3.

t ZCEod Isj dzd d fiitsf v ds@azd M ' sdzmistczC Istster
Mlseo jdadzad C , rtteshts ftsdd 3O h dj ftetss dzj 3
rtd. 1d@Oydlsj dz dz@0 HBdzw dBsdztsH j 1 d, 1§ teddzed
ydtesoaCd dL ydmdzO dzeyh dr or f2mMCdedStso
PHBO | zdzte s etodetsets kdzdo j temdls] 0.

vjmdzedyj MCOw fsdzdlsdeO 1 ¢J cutcOdzdzOh L C
dztic OL Bsdz! dzesé s BB BtelzH 59 Odad v

l MmMtseotcj dgj dedz’ » to" desyder 7 kEffzse dwrn B S
sBBGOIsdlsjdz dz" » HftojHftedWIsd?2 daj dalzy dzr dac
Ctso" Q. MOHdW R HtetsBdzj dzedWw d dL d3j dz yj dedw
fteiHftedWisdw di3d-L ®sBYB® HEH L Hy Mddelsj cteOyYdd
dzj dedetse s ftosdzj Y 2ISC O otcj d3j ded s toj H J dzj dadz

hjots CtsdeS tej Istizj Bded WAMYGdd Mo 52 im0 dB3d,

fsmdzj s P ddisd Isjrdsdzsedyuj MSdasd §jtejHjdz
ddzo j Misdydtsdzdzr B twWOMABSHOR] d { CMYf dzzOls O
SMdetso dz" 7 BetwwOdedyj dzd?2 ftod t6j OdzdL Oydd ¢
fMlsolzs h jes Bicse @lad dgsdz! dese s I i dzj ¢ MO r

3]
O) Mmkh jMmlsoksh Ow Isjndsdsedyj S Ow -
B) otjdkY, LO (ks §&Oddtkjlshw

1~ yofmlsd wr dsyds?2 flscOlsjedd Bf dz o
ifmMdr 7 Hedkdshiesyds & CddsBY E as dzigc § i jifg @
shkf Oz 5. 165 §cltcjBso Odzdm’' cEsHT daj dz
o HdY efjR kmdsedwh, ylkse' &f Bdhsd, C

16

s
¢
dz



ge o "o : m 0 oochoehox " o * ee t 7 7Y o o) c hoa
-

— < + © *e <k« < + - ©

f sdzd BOdzed s biets, Sk, LO OS2 9¢ d&zOH,
t OL tcOB 5ls O dz Isj mndetsdzsec d yj MS d4 tc j-G dzO d3j
L O sdtsdidyud MEdy eBtsMmMdeseo Odzdw d3tsH j edzdL Oyd
dzj dedwv Hdzv HeEsEdCS Elsjtedzsdz” - f §sdgs J fe@is &9 H J
BsHjtedzedL Oydw I©jrdsdzsedd MmMtejHdzl et d 3y

MsOHdd tj OdzdL Oydd dOrBHYISMW OdzOdztsc d ydz
mcd2 4fse d [¢f cofOlsdlse. dtsodij Misdats Yt
tcOL tcOB OIsT 8 OV Isj » dats dzts Gl jurd dgdsUas d3d6 i & O dRj dz
dzts o O dzd W a3’ o' aHdd dzO tjh jdedj f tetsB dzd
mMotsdr HJtojHEZEYjdd?2 o COlsjetstedwn JGets of
0] cuvtcOzeditetstclzH Oe  dzO yhPtsitsls dfrdes oHDOAAS| G SH
fdzj MO 5 { totsdudatdscHtdnIlsfeo kB Bz Bffo dsHtso 52
Mis' 8 1 d&dzdz. CkB. d3. , od&3jMmlsy kEyoOmlselzj d3
Hitso Odzd W .

] tjLkzd O] 1OCt?2 MlsteObjedd L Odjls,
dzr = OctcjcOltses € tjh jded¥ f tsfyls QasWizis ¢ § | g3 6
SBtokidsfY ft5 HjLddlsjetwOydd fwdjLdz n d
ZOtcOBtslsCd 5 MtsL HOdzd® f i cfladhylssQolzd Estp@iEsIRts -
dso Cd (rlvuv) f ctHBo 2 { totslE LodrH dsfy tolds diztsif

ddv J4 o MthisOs j-fSisdsydzisQm G j G Wflsdiafs gy (-

LICOZABO"N L OoasH IstceOHdyYdBsdadets L Odad &3O Is yw
dzj dzd j &5 Ctsdgzfde 7 HEsBddsS, toj OddL ks h dn
MsOldyj MSsets MYy Oldw. dwtodj Misdes M kZyj dz
cstodzese s EZdzdo jtemdlsjlsO tcOL tcOBis@PUz Is tds d s 1
Zsodzr 7 Isjrdsdzsedyj MSdrs fOOdj stesd® Hicts|
fcsCOLOIsjdzj 2. ]l tBdOMmIsd HtesBJdZts Mic] H A

Ndo Oj e S tsdzyd fydd KON ddz sdfO ¢cu0O2 i3tsdz
hjets CtdazfmO, Btsdzr dds fdsHif Otz Otledz] df &
HtetsB dzj dedw, toj OdzdL s hdr fteddeydy HtictsB dzj
GISHT Br dzd ftesfmydIlsOds , Mftetsj Slsdtetse Odg
sfrilsdyy j tBteOLYr SCtdzmMder = HtesBddzc¢ HEclk
dzj 2 G dH©O9 dzd yd MS 52 ddkinOtc €2 ¢H etdzASMS"? jec & G0
dzj dzdw ), c¢crdtesHdmMCe (tojOdzdLEzehd2 ftoddzy
tcOMmyjlsr, OdzOdzdL twWOBBIsT Ctdzzfmder = HtctsB d ¢
Yylsts ddzj dedes SR sdzso C O ¢cu O2 d3sdzlme o f H
fsLodzv jIs e dyddpudidsy ROKMC Isdo desfls: ff tot
ssoCd dz2O0 MlsOHdd oisj dz€ séts HtetsBdzj degdw . Cls
fjtcoar a, sjrdetsdzse dyj MSdadsd € OL Olsj dzv dzd

Ctolzf desfls W s 6 it opdes Mo d toj Mizte
L dztHe] IsdOdzj 2 @ BOMN ddzr, ls Clstter 7 dOf oW Bz
LOlstcOlIsr .

rimscovw sftste® HEsBWN jés CtdzmMO o Mt
di3r COded j &3 EMd dzdws juidftsienpefj od@fjvls Mlils OB d dz! dz' 2
MCd2 MMlsOs ftesHEZSISO L O Myjl fglsOs ddz dat
lteddzydti Hictss dzj dzd v fosQL ofpsEv jts o tstsilzeyd Is
ftesHEZGCI, BEZOHO N2 dOdd&jd hj2 1 dzjtcets,

17



ge o "o : m 0 oochoehox " o * ee t 7 7Y o o) c hoa

— < + © *e <k« < + - ©

Bj &z yjdedd. RLOjMIsdes, yYlbsts BOjtcdOdz (IO
co Mzsje, LO Mujl Meatsjcets Ekiswydzj dedtiz’ § «
L dzj e s slstej B dzj dzd j 3.

1 ok d dzdzOVY OststelsdL Oydw TogOR@defiz) dzO 1 HY tdl
sde dzO, dOH YO d ftsMisO o 1 CMf dzEOIsOydoc

I tsdzl hs2 MW jtedyu MSgRBs Y sH 8 s &zmMO tsB
MlsOB ddz dzlzs Cddzj BOIHC E tshaEvedddifcdts taifyp tslayl
Hdzv 1 ssets M jydoOdz dz"@ = MlsOBddzdL dqtelzs h d =
stcOls ftod + S zzOIsOyYydd.

ststelf ZMmdz" jH eitgasPdAfd ttOMmydlsOdzr dzO H dzd
MesCsftesdL otsHdIs] dz' dzs?2 d dzOH J >y dzs2 tcOBSIST

1 d Mdsslstew dzO ftedoe j toy j dedzeteistcz MIEJ al3j H g &
Zzs¢ dzj L OMIsr dz dzgO@ i Mlsj, O dgj dgv j smw M
Bddztd thdoh O Ismw:

-MdMisy BOBd HIdMsOdydsdzdzse s toj czdzd tets o |

-3 n Odzd ud MEdad3 kY dztslsdzj dzedj &3 MW j ted ud &
dzj btjBlkzjlsmvy HEshPyYOsYy stwetes?d 6" d;

-Oo Iss@OId Yy MEdazsd MdMmlsj OB clkzMmlss2 M

-zsC Odzt dzf i3 OolstsdizOIsdL dqetso Odzader dzd fd M
GOIdzr 3d ¢duvuve) cdzOodzr d3 d oM sdi3ce Olsj dz' dz
B' Is 9 Cdzt yjdzr o ddzsjctcdteseo Odadelz ¢uwuv U
df Y dzj e 5 (BOLBSotsEB) kZtesodz" OoaltsdizOIsdL Oyd

-MdMlsj BOBd HJdOc dsmisd S d Mmlsswdadw &L «

lticdtstcdlsjlsde" d©3 dzOf tcOo dzj ded j B3 © 5B dZOMls ¢
Wodw jlsmw o' StsH dz2O® torf dets$ 3j oz dzgd y- B 5
fdto" n, Mot jddj o3J dilsadins UscedO Hig y el ¢ Qs B |
BOdZO 3600 d3d3, 4 00sOstcdsd , d MmessdzjOjdzd j1 s OC d
YyofWwsern dijdzt degdy. I btstets?2 fkls: Btsdzjj
YO2hjJ otejdsw E 1 0C0O0OLYdStse dzO ftseo jMmisC
LOydd Isj n dztsdzts cddiudgd ! b dafdvdzdf vy j dz' ¢ ko
fmMCdets? MM desMmisd o ttORE Or MEh jMmise

l jtejdets fsHh dfddSsoatets kL dzO fp yof
Hj &zOr Mkh jMmMlseakzs h jets OB OWdIsBo ggzdzy dz Yy
tcOBOdZO d, ' dglzj H g BIsjcd@BSYd?2 GBI jd&3 d Umt
ted Odzls CtsdamistczCIsdo datsets
(FFEf o d3'{ Z¢sIs€ tzdilf e e, O
o 5 daifip jodz & jydpls| dzrs20 Cfst8 H-

sd¢j dzO© d3j dz' d&f yoOm2 ,fipod

mmﬁdds)‘nﬁtsﬁzlsﬁuﬂztﬁ“hdﬂdzc{g(

dzjls d dzf dj dzd L O I

l cHSdZy O] d@3 fSHHjtey do Ols! de)lIteOadz; dzd J

dBEOydd dzj ftesyds - dzj OBteOL Jodz" = OIS t6
CMO, OcdkztsdkjttOlsO d Is. H .o CRABjsjols fipw L tdztfB" Y«
sBddEsCdr B 0dkz¢tso'n HtosBddZcS M 6 dzOHGC d
h

r

J

J
Iz ©
W

r

OI

n HtosBddist M dzOHSCdBd o Qdz&Q &dzd e ¢ Es.
jddwv, wBijMfjuydeoOshdj EHtBMmMlset dnm 1 ¢
18



nge o "o : m o} oochoehox " o ™ ee t °"“"Y‘o 0 c h o a

er]Q 9 Ols ts tc B fip Idoustg QgD ts H

1935 GEtHEz BT dz dJLetslktodzjdz f jtcor 2
htsd3 o d3d Misd dsdgts ' 8 sBdetdPH ME S5 i3 Hdzse 5 tol
otsjdedzH] ©E®oetH dLetslstsoddz 12 clkfMmj dad ydzr -
HtOLEZ fMmMd SdyOddwy 1 jddeéts?2 [Isjudmls
o' fEmMCE dBdtodets?2 ftesHkzSydd, o dvdzj 1945
Mstets2Cd LOoatHO, HtojHEZMBOIcde OgM dizsg tso
ftesdLoBHMISa O C Ot jtedzr » 1+ EME OO OIsstcO . J
or 2 {(tmdzj otsjdagder 2 Istcj » BSEzBHsEY 21 jt€ofs w @
tcHd2d CO. stdmistczCIsdode j tjh jdedw, o tst dz
otej 3 dzd RBOM ddzj , -BOYMO, HSEBLOEWPEL &GF J da
dzjIs tsftcjHjdzddd RO0ttOSIsjteds j Mise j dedesmls
ststctso LOZzZABON L Oo s5H O. rdzv B MmfJjyd ddw
ststotse3 O dzd Mftetsj CIsdetso Odzr d dLEslstso dzj
sBtcOBtsIsCd Ctkzf dBo OB®tEdzisdz A j bOM@E 2, dz0 dz
Wstcdiso C O G kfj ded ydz = tc O d3, fMtsL H Odg Y
ZyoOfmils¢ d, Stcc Odzd L H35@22@ Y @ d IS @ OghBtctso .
Medj 1 S¢MSCBoQlstA' ) oICHS 6 LtistoUisC@pdrd 3 dzts o
1 CMC Oo Ols tstoplidiste dzts f OB Dd o Ooh jetsMw o MistcO
9 JHjdedw cetstodzsr » tcOBTBIs.

[Hdzsotoj d3j dedets ) tStec OdzdL Oydj?2 ftesdL ot
1 EMCOoOIsstese LVICOZABBOh L OoasH twjhddz ftese dz
ssE®@Oc &zO2 dzZ0O. | OL tcOB OIsT 8 OW  Idavixzddz G dgfjddiz , j
d stdeddzOdz' dzr j tojh jdedw, tBjiMijudesOoahd,
COLOIsjdzd Ht©OGdZO? dzts o , dr rOttOCIsj tods 2 ¢
Mstej zO © odH] HtsMistcOdzmilse j dedets?2 CitsdzfMmls tol
o 0dzlsORd, YtwdH O N dd3d MmshitEy dzjy tsde j dzjzgj teigizis h i
CdHBOO dZd yd MSd2 &Bj~OdzdL &3 " Oc Odzed v , f sHO
Mlsj B2 Iswgegtsor a BdzsCtso .

l HjCOBWK] 1949 coH4 @®d&Mfseisd IS PdzOdzOl B d
dzj dz { CMC OCbHOIBE. CIzMEStcj] BN dZzO ftotseo j H j dzO
sstcO® dygded daz Mistcj dzr HEts 75 d&. 1 &ZOEBHOte!
9 Ols SHot®@EFE dzO2 dz20Odz f sdzyddz h dqiesStsy twOLoadls
B MstcOdzm stclsdz 2 MifsMmtse oMCter hdzgr 7 OB TS
ja&" Aa. 1 1958 ¢etHlkz B"dz Mftesj Clsdtetso Odz d
M soh sdBJ2 Hlstgj dzs?2 100 3.

] 1959 GeBBHE LOoaBBH dOyoOdk mMjted2dzr 2 o
BtsH j dzel 5€. 290 ) C3o Mtsdg j AS2d390 d3. 1 r f 2Mm¢
70n GtHOR L dOydlsjdz' des [zo j dzd yd dzimpw , tc Ofm!
ydd. [ dzv ¢ tsdz'Ldisdsty M @12 to jdu @ )8 @te @ a0 2 & fr

0]
3

¢z-100.100 ftesdL o-s4 d (gdadz dapm.ls! Els 3B dzfs
HisMiIsd Y J dzd § slsjyjMmlse jdadetsets 1 CMC Oo Olststet
1CMCOoPBREWO2-4N . €5 tOL dzd ydz' = d Y & dzdzj dzo
d fls t8j5dztstg.

1 Oyodznw or fEME dBshdzr =« COte! jtodzg-n Gz
20 f SCtoh tsd3 o d3j M kePdyimis('lssOdRD "3 dzO OB 5 ls

19



ge o "o : m 0 oochoehox " o * ee t 7 7Y o o) c hoa

— < + © *e <k« < + - ©

tcOnR 50t Au. 1 jteoOW § Otlsdw +tiIsdn diBOMddz B’
Lz 1 Jtes deeteddzmM G d?2, cSkzlsdw.

Il g0 egtsH" Lo I PYisHE d f sdzdtsmils: 8 ¢
CdzOsztclz ©BBtcZHB OdzdW HdzZW Gctsds? § tetsd3” !
BsHjdz2 1 CMCOpOLstc®r FRMPE O OWMmw o Isj Yy
BB dzj 20 BBdzj j Mtso j tolb p dzdgs T segd s peddFOZ Clsgite dz
sftse j daddistids ! djtdfHgjdazdO o Ists BOISd ud Ms O MdMmisj &
ydoe 0ot h ow sfflsddiz0odz detsy dMftsdz L s9 Odzdj kMM
d&zj e yos h OW OB BISE d&O" dded MisO. 18 ttOBtYd
H &zZlhw d&20 Bkttseodzgj d&kzyh dr L OtelzB j ) dzr n BBT.G(
CGBHO o dj Miss Mmj tod 2 dithe. 9 01¢C fiif CSEEBHRAD K57 -
fzmC hOcOsh jets 2@ MI®o f)ls &t O N Godf bmq@ogs
dzddzj 2dz" = OL B tcOr HtesdLotsHdIS] dz¢ detsflss ¢
dzdvw odij MisddiisMmisd Cmsoh O ftod Jsdz@ dgQ@ 3B
LIEORZABRON L OoatsH KOLOBKSISOdzZ s Clisr h Q¢ O
dzj dzd v . RLEtSlssodzjdz d o9 jHjdz o 1Sy dzkOls
Med?2 hOocoOshd2 66EMAODO I &b AMmsds j BF 2 d3 1 0 (
Ve desdsz wWOLtejLEz [ EZekzi®EGR2h df2s Mis O &z o

Cz40.100, Ctltter 2 LOKj ddd @@ 50 § D!
Hisd MY tetsj S s d to wptdE dzCLAmiE CogCodettatls. 7S5dz0 fi} finjOte of
[ Oh ddzO ftsMmlsOodzj 2O L sdzslstsHisB IsydsOdz ¢ ¢
LOCOLYdS s t©OL OB S@OED ' "hswE ¥ f&Pyd d 1 S
bhdzd dzj dzdz’ 3 flstej &zOdsd, + CMSOoOtsts’ M kc

sjodduyjmMSov Ctdyjfydw COte! jtede 5 &) A
oHO, BJMfjydoe Osh ow dn dzOHJjydez® d  to
swy jd'n LOBBWL, Afctsht dLojMmlsdd dsisd
toj jyder 2 dzOf tstc, HoeolkzRcelkzMmj ded ydzr 2 rHtz ) e
ckfmjddyk. wjtd?2 oY &Oh ddz0 LI diggOd s O tisd
5, e b odz® o CSdaSHEB' 908 h dn slstsOfdw
5000 ®kOhddz { ss?2 dwsHjdd. | Mosle jlkmiss dc
L) ®ghy MSLHOMGES djmMSisd C&8MJOE0sEdY if& O
& & o Cmoh {fdzj o RskHOtedy &8 L kB! W],
Ljdzt dzf &3 fcdotsHtsds, 1 CMCOoOIstste’ fy kHdzd dz
ROCtdaj y, Clkfjdedyde 2 Ads OfglsO) difs 2 X0s ods SHIT

OB SlIS.

[ dzv GCttedzts? § e 3O pf etz hsdotej d3w o H
tejm BBdZJ Stelzider § dsHJjdzd ckMmj ded ydzr =
BOh L O SHL@: fif Ciso " tsd33dl 26,8 P1p4 frff Cl68 sz 2 O
3O d dz' Emf j "dets tcOBBISOEIs dz20O cGetstedz » o
skzLBOMMO. Q> OHs@GLd@ G yj ©OL tcOB SiIs Odz
1 CMCOoOlsste Mts oMmMistesj dzde" i3 o GCtsoah  dzj o«
HicOG dzO2 dz M3dC thdshetg dizts® &0 .

t OLtcOBBIsOdz € Ote! jteds 2 G M) diy ydas-Rh =S d§ fr
183 d&3d 1 S MC B0 Ildis t€ WG fsigz 3 0

Il Mmjted HdABISHA® § jteiH LVLELORBOMNL O SH 53
Yo MmMLHOddwY d&dshdr s COt! jtoedz' = G dHItcO8 dzc

20



ge o "o : m 0 oochoehox " o * ee t 7 7Y o o) c hoa
- ‘ < .

© *e <k« < + - ©

COC dLojMmlsdets, B EZOHOE IS tWWHESH Isj - dztsdzis a6 «
&zd Mftes] ClsdiesoOdzr d dqLeEls®adzfdgy MBYFE Is dz
COaO0stsR9-1QPH ,-20 1 Jtoddgi dzaj ded j o3 d B Btcls dz
hjets tBBttkzHtso Odzdw. 1ty hdzj dzde" j dMmyr s
dzr | IbjrdtdztecduyjmMéd] ftojddzh jMlsea® cdHts
fesyymimd da Sy dzzOIs Oy daf wdsdzjdzd £ iPlsizd ) ldsetc
shhotsjdzedd BOhddz desetsets Isdf O,

10 LOoatsH] t©OLKOBBISOd d dJLetslkste dzj dz ¢
4 ¢ sBtcOIsdzOw dzsf OISO ) HL jJdzo dzr d3 ftcdosSH
hdddd dLHjdzdwdd d +dzj Clstetsdzdz” d3 k§ tc©o dzj dac
dL bkds&z tOLEjLS skLBOMMO. dwjetHdAdY Ol
Qo dzd yj med2 1-30HC Oo Olstste v | €

Rdzls j o] Mdes sis d3j Is A 'dzO Y WIsE® diftOH tisadzy OF 6 DH |

tcOQo dzdyj MSdy +EMECOoObstster dOYyOdzd OCIsd o dz
HSB" 9O h 2 (totsea3" of defplipizte Qlizdeis? Isj ~ dzd yd MGt
Misy BOsdud M&d §4uyolsoddm! §EksddsOoydd ts
tcOodzdyj mMSdy 1+ ¢MCOaOlstster . | s totsf, 9 Cts
dzd 1 dz Sstedyudi MSdd COdOBd j + MG Oo Olstster
ez i @O C O fMmdzj Hdzd R dzj Is, smtse J dzdzts
QolssmMOBsme Odzts o fsCOLr 90] Is, Yylksts thdztse
fijtemMf jSCIsdej tMlsOdkIlsmw 1 dzj Sltedyud MS&dyj o

dz" 4§, dOH iy dzr j, {SCBdesd3ddyds’ § d HB®&EBSO J Y
BZHEZIs ftdd3j dzWIs: mMw o tshmdeso dzgsds IsOd3, GHJ
dZj L dzsets dMS s Oj Bdsets, GHj MtetsS YL ded €«

z0Oc 0O hdj d ¢C0! jtode" | {1 EMEOoOlstste’ L
MCtsdBBz kZtetsodz, o Itk ydmdz fsdeOdeEgdd
fs5COLOIjdzvd, Mtlse jlsMisolkzsls Mo tej ddj dadatsc
cso Odzdj o©jHJjIMY f dMysd LseOdzdj B § ts5&Y
shdds ftesctcOBBd3de” 38 sBI MY Jjudddy &z, Ut HO,
ROdz dz | SCtdfistezCIsdody j tojh j dadw .

[ isOdzdz te g dHE BHEIBH 59 Odzd j

LIEORZABON L OoatsHtsds i 1933 GEBHO ftotsdL o tsSH
Hise Odzd J , O ftosCOlsdetsj] B'" dzts ff j tR02r dg dz¥L-O
B ZzZ OC ek dzsmistelsdzr 7 d ,4 O f et tsp @28 y fls O «
SlsHj dzj dzad 2 Hd&v Isj te (328ts BidgjCRHdSIy tot®jp af oA 8w -
h g7 dzd Mistst tc©o (8dz! cdef fifils @ Brad GG ddrgjodzd 2 H dz
BstsBtcOB 5Is4 d ¢ Hdf i@ dz' yj { tots $6C8s din 15 O digdsed dZDrts «
dets 2 ff 6, RO IEjdf telg s® o flalz’ dz' 79 Cpctdg) jcc@HAs 9 dzj ff
st S&EY PRy cptftcjtc’ adetsets fsCto!, BIW @ s
OCtej OO 2B Qdztsd cOFts6 d f & t5egB olzef dets P tc @
Cd dLedetsds ) tOMmiswy § dad 4 .

1 9] CcuteOdZBOhLOoatsHEe dJLEGBlBo M jls O dzt

jtodzsets Isdf O f tOBBYJ 2 2§ deBYAHE o ' fijf S
jtedy j] KON ddzr f teOBByjBls Gdzsdop ' Isj djs
Jdesor 2 d Ocdits®j tOydsdsds o O ddz L
, CtdsfddSd HdY Isjdjyjc.

21

942
942
5B )
3 &



ge o o . m ) oochoehox " o * ee t
t x 1 < *e <k o«

— < + ©

o] o] c h o a

Y
1 0] cuEOdBOhLOotHe d&jjl sfrls

fesd
dzj 6§ o7 o dzts s QA dfdfor1Sfd) )) ctsHEBse " BB fesdL ot
B dz¢ d3tse ' A, Cds@Bdfdid totso O daess &d SO dfdz [\, M

[

CtedMmMlsOdzdzd L OBt Spyddj dets BtsSdzj 4 70 [ ]

RABBJ JIs BYrils dqLetslstsodzi dzgdwvw 9 jtelsd ¢ Odz dg
CtsoaCd, NIsO®Rf o CtdO Lddzdfuag’ ik tg jO@drdzs o  d
Hts MB,@stedL sdzlsOdzy dgr = { CMlstezL doder = § toj
My dzOo s EMmMdMN {f &3O &1 dtdz2ffdtdw 4 dzr = BOh Jdz kM
MN,Istclzg st Odzj dzj c B tsydz" = MlsOdzse Hd&zY G dB

[MosjtkgL §BHMIsoets L OctokzL sydzr » EMmMistes?2 f
Htsdsj dadz" 7  j Uj 2 *BdRQhdefsdds LH@B d590C0d0 , iz 6 Iz dzdats
CkdztsosL s, h dzOCBBoatsLBBe, MEdyter o dzjBjHT

LIEOZABON L CotsHEsSd tsMotsj des ftetsj CIsd-tetso Odz
stcOdzmf sStelsdetse s tsH Otizle Hzs 8§ O &2t Oz B dz' " 2
dzsfisd: tOLdzdeotsyde » CtcOdzsea, dlzdz Hisa ™ 7
CtcOdets o, CtcOdetso 1 MIsOC OHT d fjtjctelzL syd
MisOdzyd?2. J kL tsftsH! jddshis! 1 Isdm $ttOdztso

4l RrRue[]s JRuritoOduvULL 3
1.] Stodztisjic Zteas o Odzd j UL 60O &dgEIU] QdstHioO O ststsRE 5. f 1€ Ots

sjteddBkztee, 2003. 240 f.
2. sOdzvdzse ¢. (1., [OGEkzdssO H.¢., ziMmMsOSBO I . 4
sj zO o COdBjtey Htstspdz] ded Ctdzfdets? Htstssddzbtd [/

—

CO. 201745 2. f5. 39
3. [Ockdso0O 5.06., vjwows e @S mnisefsh I§f stk
hgde. // ltjftedds, 2007 c.

22



[OhdJdzr d ®tsBBSWIGRZHS O
HdzZw ikt s a d fBHL
CGtcdzr = OB TSI

YistsBr © dzj HtIcO o dzd ¢ dalz Is
YyissB" 9oMmCter Is:C ¥’ BjHE,
g4 dzedd3d B Is/ o EdzzB C fs
SOYH'™ 2 HBdJ d dday J dz
YIssB 9 dz¢B'~n LOBSGWAL
CWWJ]SIsdodaetsmis! dzy Is] to
L Eydets IsOd3, GHJ Istsdz! Gt
1 My Jddzslsded €S d o dzj HieW

sy. 1.¢. rdg

23



—~

ge o o - m 0 oochoehox " o * ee t 7 7Y o o) c hoa
t x 1 < < + *e <k o« < ot -

Vfs.622.673.1

V{1 3z v R Srcetad

Z¢leluur

. ¢4 wig Oofy

1 0ydsdzOdz: dzf 2 dMMmdzj Hsea Olsj dz' MECd2 Isjndesdzsedyuj M
t siid 2MNE PEOYJ W

OmMMmdstsistej d&¥ ojIstsHr fsorh jddw 1+ dzjteetst WW jClIlsde

g?gmga (A1 w), ftoddj dvj dgshsssd@dine, PO ¥ 6§ KB

54 Ols s

o=t 9 N
D—.H>

D@ tc;G)fr]fr]dz,islsts;dz,r HO O BjIssHO lisHjtedzdL Oyd
¢ M fjtoj dgdideder &3 h Oesd3 d HBBOodzj dgdd dztst
ftodd3j dzgj dzdi EZS OL Odzdz" » Bj ssHtse f sL o SAHEMO HHotsi dz

sdzt ydor j yhdesws®s j 3 dzr 2 dzOMtsm Mmd ¢ ydtsdadzr 2, GdHte
WiClkdodgsmls:, hORlsdy 2 otHBsldds, ©OBGBYJJ CBdj

INCREASING THE ENERGY EFFICIENCY OF MINE DEWATER PUMPS
D.S.Dyak!?

This article examines methods for improvitige energy efficiency of centrifugal section
pumps (CSP) used in mine dewatering systems. Using th&@Spump as an example, two
impeller upgrade methods are discussed: the use of vaimicle blades and the addition of

a second row of blades. It hbgen established that these methods can increase the pump's
hydraulic efficiency by up to 6%.

Keywords sectional centrifugal pump, hydraulic efficiency, energy efficiency, mine drainage,
impeller.
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REDUCING THE INTENSITY OF WEAR ON THE HEAD ROPES OF AN
INCLINED LIFT

S.\V. Beloy, E.L. Sadykov, V.Ya. Potapoy, V.V. Potapoy, P.V. Trutyev

A number of factors affecting the intensive wear of head ropes in inclined hoisting systems
are considered. Theate of martensite formation, and hence rope wear, depends significantly
on the clamping force and temperature during rope slippage along the roller surface. To op-
timize the ropeoller interaction, it is necessary to minimize the relative slippage of soet
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faces. A proposed design for the rope support roller consists of multiple independent disks
located on the same axis of rotation. Graphs are presented showing the dependence of the
relative velocity of a point on the roller surface for the traditioaatl proposed designs, and

the rope as it approaches the roller, all located on the same coordinate plane.

Keywords:head rope wear, rope support rollers, martensite, speed dependence graphs, in-
clined lifting unit.
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ANALYSIS OF THE THEORY AND PRACTICE OF RESEARCHING
THE FRICTIONAL CHARACTERISTICS OF ROCKS

V.Ya. Potapov, V.V.Potapov, M.V. Arkhipov, A.M. Kuznetsov, K.A. Paramonov

In the design of mining equipment for the separation and classification of ore materials, a
principle based on the differentiation of minerals by their frictional and elastic properties is
widely usd. A key limitation of existing equipment operating through the interaction of the
rock mass with the working surface is their ability to separate not by a combination of physi-
cal and mechanical properties, but by a single, most pronounced parameterr{etign,
elasticity, shape, or hardness). This leads to suboptimal separation quality. A promising di-
rection in the development of separation equipment is the development of systems capable of
integrating multiple physical and mechanical properties aksy which will ensure compre-
hensive and efficient separation of minerals in a single process cycle. This article analyzes
the kinematics of particles colliding with an inclined surface. It is established that impact and
frictional interactions result in @hange in the particle velocity vector. Differences in the co-
efficients of friction and impact recovery result in different particle velocity parameters after
impact, allowing these coefficients to be used as effective criteria for separation.

Keywords mining, material separation, friction, separation, process energy consumption,
friction method
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ALGORITHM FOR MONITORING CUTTING TOOL WEAR IN MINING
MACHINES BASED ON OPERATING PARAMETERS

The paper addresses the problem of improving condition monitoring of cutting tools in mining
machines. It is shown that existing wear assessment methods do not provide continuous moni-
toring or prediction of the remaing useful life. A mathematical model of cutting tool wear

rate is proposed as a function of machine operating parameters, including load, cutting
speed, and rock properties. Based on this model, an algorithm for tool condition assessment
and remaining usful life prediction is developed.

Keywords:mining machines, cutting tools, wear, diagnostics, control algorithm, mathemati-
cal model, monitoring system, remaining useful life prediction, system analysis.
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INCREASING THE STABILITY OF THE SEALING UNIT OF THE POWER HY-
DRAULIC CYLINDER

G. D. Buyalich, K. G. Buyalich, M. A. Byakov

This paper examines the operating principtehe proposed hydraulic power cylinder piston,
which improves the stability of the sealing unit. The results of finite element calculations are
presented for the sealing gap changes depending on the working fluid pressure, the diameter
and wall thicknessf the working cylinder, and the parameters of the proposed piston.
Keywords power hydraulic cylinderpiston sealing gapsealing
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ABOUT THE CAUSES OF DEFECTS IN THE METAL STRUCTURES BRIDGE
LOADERS

Velikanov V. S.doctor oftechnicalsciences

The specific nature of overhead crane operation means they not only lift and lower material but also
move it along rails along the entire length of the warehouse, which typically spans considerable dis-
tances. This paper examines the potential for distortiooverhead cranes used in various industrial
facilities, including coal yards, and analyzes the movements of gantry crane support legs under distor-
tion forces. The purpose of this study is to identify the causes of defects in overhead crane metal struc-
tures.

Keywords reloader, tilt loading, coal, flange, rail
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TYPOLOGY OF BARRIERS TO THE IMPLEMENTATION OF HYDROGEN
DRIVES IN MINING EXCAVATOR S OF THE RUSSIAN FEDERATION

P.S. Volobueva, Yu.A. Lagunova, K.Yu. Letnev

Decarbonization of the mining industry in the Russian Federation necessitates the transition
of mining machinery to hydrogen fuel. However, despite the emergence of prototype hydro-
genpowered dump trucks in 2023026 (BelAZ7513V, MIPT project), the development of
mining excavators with a similar propulsion system remains in a latent stage. Previous stud-
ies have identified a range of constraining factors, yet a systematic clabsifithat ac-
counts for the specific characteristics of the excavator fleet and contemporary design solu-
tions is still absent.

Keywords: hydrogen drive, mining excavator, barrier typology, BelAZ, electromechanical
transmission, Soviet engineering, Sakhal@garbonization, institutional traps.
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FUNCTIONAL PURPOSE OF LOAD -LIFTING MECHANISMS A ND THEIR
BRAKING CAPABILITIES

S.V.Belov, L.A. Gavrilova

The application of loadifting mechanisms in various technological processes is shown. The
degree of mobility of the main mechanisms of {lifidg cranes is analyzed. The features of
brakesare considered. A functional classification of braking devices is proposed for selecting
the type of brake according to the tasks of technological processes.

Keywords load-lifting machines, functional purpose, operations, degree of mobility, mecha-
nisms, dive, braking devices, and stops.
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REDUCTION OF DYNAMIC LOADS IN PEAT DEPOSIT MILLING USING
ADAPTIVE CONTROL ALG ORITHMS

S.N. Gamayunov, A.l. Zhigulskaya, B.F. Zyuzin, L.V. Kopenkina

This work examines adaptation of milling aggregates to the variable cu#sigtance en-
countered in peat deposits factor critical to transmission reliability. Woody inclusions
generate impact loads that substantially exceed nominal torque ratings. The authors intro-
duce an onboard control architecture based on strain measutsshéime milling drum com-
bined with reailtime density and moisture monitoring. A digital prototype developed in a CAE
environment simulates milling depth across diverse loading conditions. Model validity was
established through comparison with field measoent data. Implementation of adaptive al-
gorithms yields reduced energy consumption without compromising productivity.

Keywords: peat machines; peat depositilling; adaptive control; digital twin; cutting re-
sistance; dynamic loading; telemetry
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INCREASE IN OPERATING TIME BEFORE FAILURE OF CUTTING TOOLS
FOR SINKING AND CLEANING COMBINES

D.S. Gribov, K.A. Prosovskii, A.O. Govorlivikh , D.I. Shishlyannikov

The features of the mechanized method of mining potash ores and tkerusitkg tool
(tangential norrotating cutters) used for this method azensidered. The relevance of the
task of improving the design of tangential frotating cutters for mining and cleaning com-
bines has been substantiated, and the main directions for solving this task have been identi-
fied. Information about promising desgof tangential nomotating cutters has been provid-

ed, and the results of their research on rock cutting at a laboratory bench have been ana-
lyzed. The experimental results have confirmed the potential of a tangentiadtating cut-

ter with a roofshapedront face and a triangular cutting edge, which can increase its service
life compared to commercially available cutters.

Keywords:potash ore, sinking and cleaning combines, roakshing tool, laboratory stand,
specific energy consumption, resource @age.

stsd3f dzj S Is7 cttodsitk] S0tGitzd s Otz | ¢ s
Coifdzj $MTdOf g ) "detsCtsy ftoddijdjddj o ¢
dzj 6 LOtkzB ' v ftod HBB' Yy SOdzd2dzg = tclz
LsoOdzd ] &3 C OB todets?2 Mmd Misj d3'ls et L(taQfesteisitsd . o
HWiIs: f tostEwdifygdgExs € s R PR o e Bz@S jjde' , tSH(
MOt - tsH dz' [3]. 9 OG t5 dzO

] MsmisGej [ss ftojdikzhjMmlse jdadets f toc
sydmisdzr §j Cts5d3B O2 dz sdf © cuvtcOdze HtesdL ot
MstetsdlIlsy dz' dz" 2 L Odzfigle & j dzdy d3iff teHfriipQatizp & @3if dzt] f

59



ge o "o : m 0 oochoehox " o * ee t 7 7Y o o) c hoa

— < + © *e <k« < + - ©

f sdzdzd Is§ dz! dz 3 Btec OdzOd3d Bizgeb g BG tf tcis f © S5
Mo ® 1¢f cutdzdetsttmMcd?2 ddmisdlskzls § tesB dzj
fesdLosHMmMIsasdze d cuvdzdo jtemMOdzé fHwsdL o B
(vl C1RIOE, )W. MtUOGqlsGHE,) ((SLBHBKLOL to
d3d dzls O COC fteOoaddzts, dmfsd? L ks Ismw Mmjted:
dzl f costotslsdz-1]4 teld|m) hHutftcw Bk sdz! dzts?2 H S
tejqkhj?2 Ctts®kSd d dcmMis?2 WeGHs?2 Yigdgaj-H
L Iss3 “ZE€dpifstc dMYf sdzdzd sy dz dz" = Bl Odzsa t6j L
Gl WjLysotcets f stHSKGOL tckzh O h jes ddzmistel
yqtidoOdz! dets dzj o34 dgv &zOfm! JsmdzjHdzedy 40e50
I s otojdgvy 1 CMfdzEOOyYydd, 2 fry IstOugOip szl 970 j
CEd3B O2 d&zOr toj L y' L ca@Udf dejdddzddsQj s s o J dzd Yy
qazj e hdj G4t B dedz 2 ydeadzdud mMéd2 ~OLOCI,
s lsfpw ddzlsj defifdo desdzgz OBt OL do desdzslz  dL dzOh d o

dL dzOh do Odzeds, COC HftwwOQoaddts, fYtsHO jtcd O IsmV
dzts o dzOW Y OMds) , HY et O8 HOdz dzgj 2N j &3 Bsy jIs |
Hisff dzOo dats? Otedzdtelzs M j2 oMmMlsOaCd d jtcjn
mMemistsw dzd j .

O dz2OdzdL tcOBSIST Csd3B O2 dztse  dzO € Odzd 2 dz .
L d2Oyqlsj dz detsy € tsdzd yd Mmise 6 Of tsty ff Isiae jusidPC &f 5 dz,
HsS ftodatsHdlsMw dz2O fwsotcjyHjdedj HJIsOdzj 2
tcBHtSOL tokzh O h jets ddzmistckzdzj dzs© (tejL ytsoe) ,
dzd j 2O -UIsgEdagf®gdyj MSdj sCOLOjdd ftesyjf
d HBBM Yydz' = tOBBI. | MacOBEISH L IszDd3, s IStk t©a
LeJd3" n tjLytse d MmMdzdyddedd de= [EHJ dz' detsc
Oz WdsOCIsdyj mMis2 LOHOYJ 2.

JHdAdd dL dzOf eOo dzj ded 2 , fr]SWLGdZer: fn
Odz' dz" » tjLytses d ftsdmsd q’ fjtemf jCilsdo
dzj dzd j6 J Az Odz! dzr » dgj f s steslsder 7 tej L ytse
toj Hdz 2 GtOded d IIstoj zc tsdz! dztS]?. wus(t?sd3tsﬁ]dmga
L Istotz Mftesj CIsdeso Odz f j emMyg)SIsdodzr 2 tojL

RiMMdzj Hsoe Odegdj] fJtesyj MMO twwOLtekz"h-Jdzd 6t
B dztelzdzg dafsts dz0 dzOB stcOlsstcdatsds fMlsj dzH j  ( te
dzd mlsOdsd A4 o fv I'f ¢l jtedmcd?2 dzOyd tsda
~dzd ud MEd2 kdzff o) teffdddj st ydAfisdef My Jy
| Odzztcedde. wlsjdzH wWodzw jlsfqw WdL duy
s Hidzc e 5 BOMMdoe O tSHdesYydzr 4z toj L ytsdz
teso jHjdadd S jtodd3j delsOdz? dgr = d M
Emdztseo d W ;

JHBS9 Odzgdw BT dzd ftetseo jHJdz dzO B dzfs
dZsosydze" §j tjL"), O Is@ﬁig@teﬁlﬁzdzﬂs@lg
Mots2Mlso ® Clststetsets ff tod B dzd ¥ J «
LEzeh jetsmw d3j de@ h j2 9o Jdzd yd dets?
Ojls or ftsdzdzgj dedj fHtotsotsHd A = dMmf
dr fHtotsydasmldsdgdaH G5 Ot OCIsjted Misd ¢ C

ﬁﬂ

~ Ote

§
7SO NS 7 F D
o=snNng 33 oo
,c“— WQUTS‘Q—-

]
dz
O]
O]
J
i U
J

60



ge o o : m o oochoehox " o * ee t 7 7Y o o) c hoa
< R <

— < 1 © *e <k« < + - ©

tcOL tckzh Odzd m+  f tod dzj daj dz

s j j L Otdzd *2 0fy h4@¢ ts B Otc joRdD did s 5
¢ & BAs.
60°
“f%
C Qﬁ
S | S
= . <o -
RN 8
=

B
tdfp. 1. 1isd@ibedyimidj fOoLogjlster d tehd2 od
yshjedldtds (0 d fiemijSChsdodtsets {1 (

5 1 0 920 17 18 6 # B B 1 u
7 et

14

|

©
&
&

O] B
tdf. 2. [Bhd2 odH (MEjdkO (0O) d Wkt -(B)) kO
flstctse Odz! desets MlsOAS O 7307u7 :

1i fyls O dzd tAPls s &L OF 0 Obs s @ dMdzj HEZj Bsets KO ts
SBitej L yd HJ to)idlisjdazbCasg 7 j 3 dz 27 doLdgiplds d 1s8) dz! dzOW @ s dzt
9isHddzsydz" 2T elsetgoy®@dz 1Mz  fif istfetfs®teIs ;1 1k C 545 d1 5
Ef Qo dzj dzd v itflstioim diptsoizts dff; ts ddL 3zidedz;C s Es,S d1 7z,f t6l0® dzj dzd W

197 Is j daL thdsjtsited 1;Mls2s@ € Hdzv Ctoj f dzj dedw Isj dzL tstoj

tdLbkdz sOIsr ftetsojHJjdedzr =« dMMmdzi Hise Odzd 2

-EHjdz 2" j LOLtOIlsr 1 djteedd dzO tcOL tglkzh
tcjLOdzdj BB Hdzw f Jtemf jSCIsdodesets tejLyo t1
kZsedyde » BE&OL O] @gP2 § OC HAzv M OR BBOIs dzts 2
fzj Hso Ols j dz' dats?2 Mo j B toj L Oded W ;

-Hd 2O S O dL d&3j dgj dedw  fyd dzr ted L Odzd W H
stsdzh d 2O Mlstezy ¢d d fwOCIsdy MSd dzO o fMmj
dedv, GCOudMmlse jdades Mrtsy O M (Hl®Wd Ydats a9 "fifftdz

61



ge o "o : m 0 oochoehox " o * ee t 7 7Y o o) c hoa

— < + © *e <k« < + - ©

dzj 5, Bjdz Nj fsojHdjets dO 31647 % i
d dz0 27660 % ftod h O- BOldes?2 Moj ki tjL Oc
) sy deder j iLbd SOt fsLotdvsIls fHj

B btedud Mcdj JOLOB] ster filmfjlisde dzsets
Cter h jodHdets?2 Wtodis?2 fjtjHdzj?2 <ctOded d
Ctes3C d, BEHEI MisMmMseMmMisese Ols! ftseor h j dad®
tcd2des o fE2MC O] dtFl&kd ®BosBRPBE SE 6, ZC OL O
Mse dzOMmizs Ismw M tjLkzd OISORd WEdzid ¢ to
cl1RR | Odzztcedde N ORlde » dMMmdzj Hise Odzd 2,
BSSCO tjLyses fm GCterh jodHdes?2 Wited3ds?2  Jt
Bs?2 twjykhj2 Ctesdkd¢d fHftjorhOjls o 3,7 0
B m LI LMB [

s HtsMissddzmMlso OBc ffy iy j EIsdhdzjf RzjIls sOCH
By desMmis! dLEBIstsoadzj dzgdv dz2O d- BOLJ MtsMls

CEds6 Sk Ylsts o Moté BYjEjH!' BEHj Mfshs
M2 smisd, EZojddujdds doOttOsslsSd d
CtodsHEB BPH GGV d2 .

4l RrRue[s JRuUuriTOUULT 3

cffndzlsja 1 Mdeser tOMyjilsO L OlteOls &sh dsmisd d
tstsn S_;;{ﬁifé]gq: ¢ ts dfn@ZsdetsoO y O Y j dESIsQ fn O4z@ A .dzf € -
su, | :
OL Oy dePtelzOgzd Il . OB Y] BB OB YINBAPLOls].dz! detscE s
OL Oy deS 5, | . @.totsR @dg QqcOAS,.jloldwp ./ / | stedzOW 3 -
smis tcts4, @9d2)i o 26-34.
1 OMoOdzO2 1. ¢. 1 e h | daytfjo tajWd¥dzgsCeldsd-e fdzn@is joflds @aesiipt
ts dzdzd Istg tdd @als® & ts Hizy dnff lisdzts 6 5. //§ Bsd3B Qzde@zO dz ¢ | s t6 dzC
deoO d dBOhMddesmisteds.j @&f3j e, -~ 1, 2014.
detse [ . 4. 1 jtweimf jSIsdoader | SCtsdemistezC ydd tjLy
SO CdiBBO2dso" 7 Ctsdif dzj SMtse C Odzd2 d& 8o tolzm.dzd €

Zdh dzw dzdzd S 59 /1 | -0 dz0 @zd Isfddzlyj i dg@y d 5 ezdztizj Is j d
:dzq’lufr]gq’ﬂ N ZtedzOdz) 120250 H . lifw). SiAROW C dzd ¢ Oé .
eemddizsomMed2 . 1. tixkhd2 ddmbstokzdj ds tsilsj y
BB O dztsfyls { ) ptxkghfidn) c. EZHtBjdd?2, wjtedWw ¢sOdzd?2
L Sto. d deWotsste dif.-8 &z tff tgdf dzj tc . ZHtsB tel Tagd., d MRRdzjlsij)n dz
EmddzsemSd2, [ .1. Jlidietse juwR R wC. MR 4,2 "TyotcBj3dzC s
Ols. RU275
g

5106 Cl1 [}1s E2ICEkhbks? mse ikl © dsdat
tsdzdzq Is j dzt dzts
l

0
B BttcOdzj BOMdder [/ zdh dzvdeded S 59
-7 2GABK41330u.L0%Wedz. 14.12.2020

-Lg,pvs—hnmw;u&_bngw T NS

FI-Fo@F =

62



—~

ge o o - m 0 oochoehox " o * ee t 7 7Y o o) c hoa
T % 1 < < + * <k o« < ot

vrs 622. 24

tfdarJovrIRI ST 30 vephlIdsr [JYRuul L4
IV [1RC
{. 4.0ddtzs& OdzgH . Isj R dz.. [1dADdzOK ¥ @ jydg [ ez dzls ,
[ . fodzd o8j ymiszH j dzls
Wpi1fuv V@i sdzvtedz 2 kZdzdoe jtemdlsj B dedz. 1\ tdd dzaAfijCH, s tg

Il MmewiLd M kMmdzs) gagzedzd § W3) ff Sdekizts zHnsES o R i tisol ju Lj ddg déts -
fOJdi3" n (kojddudddj cdzsdd' , HOodjddY d Isj i3y,
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Bjdzj dzdj MOBSAtsHd = BhRttser 7 EMsOdasoasC, Whkdal yc
Biltecdo jHjdz sfrls 1 CMfdzzOOyYydd f§tsHtsBd » EOMJdz
Vo cu1fs cittedd MEd2 1dS¢jde d std MEs2 [ s
cOBBlsOdzdzsets sRBYf Odzd i 2 1 dzj Stesdzdzsets  OMY stels O
fsLodYjls L dOydlks &0ty kdsj eeztegd iz d, MmdzdL O’ ts

Hijte¢d dzO0 fjtejSCtejtfidjdd) ctstedzr = o' ttOBBISEEC.
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ROBOTIC DRILLING TREATMENT DRILLING UNITS
O.S. Danilov, S.M. BaladzhaeyD.L. Slivets

Due to the increasing complexity of mining and geological conditions of underground mining
(increasing depth, pressure and temperature), the fifth stadgleeofjlobal digital transfor-

mation of mining operations is currently being implemented with the transition to the use of
selfpropelled drilling rigs operating in automatic mode. The experience of operating such
machines at the Komsomolsky mine of ZF PIS@CMNorilsk Nickel and Kola MMC is giv-

en. It has been shown that the use of the electronic passport developed by the Company
("Drilling Assistant") can significantly reduce defects during drilling, reduce dilution and
costs for rebracing of mine workings.

Keywords:robotic drilling rigs, digital transformation, mining, PJSC MMC Norilsk Nickel,
Komsomolsky mine, Kola MMC.
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MODELING AND IMPROVING THE ENERGY EFFICIENCY OF MINE
PNEUMATIC MOTORS

H

D.Y. Solovikh, A.l. Esyunin

The paper presents an analysis of the current state of researmimerpneumatic motors and

the directions for improving their energy efficiency. The historical stages of design develop-
ment, thermodynamic features of the working process, the influence of mine compressed air
networks on drive characteristics, and moderetmds of mathematical and CFD modeling

are considered. The necigesmaticynetvwofk camt r ot egrag
proach for designing eneregfficient drives for underground mining is substantiated.

Keywords pneumatic motor, mine drivenergy efficiency, CFD modeling, compressed air
network, efficiency factor.
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APPLICATION OF LS -CONTROL IN HYDRAULIC DRIVE
OF MINING MACHINES

P.A. [ fimov

Various types of hydraulic system control are discussed. A control method using LS control is
presented. Various subtypes of LS systems are consiéeaetical applications of hydraulic
distributors with LS control are presented.

Keywords variable displacement pump, throttle valve, lesghsing (LS) control, hydraulic
directional control valve, spool valve, pgempensation, postompensation.

I miEdejdy " dr dMdzi2i B O dftwRtc tfBldets tc Offnd
BjlssH' tjekddtese OdzdY § OLOB) stess S HIGHS
sBifMfjujddj d YBHHjtyOdedj L OHOdzdzr = toj
BjROddL dtse (Rf). [Mdseds &d MY shtse Odd
Hietsmfj dz! detsj, tBI ¥ dgdetsj (dL d3j dzj dzedj tcOB s
sst0), yYOmbsskds] jckddss Oddj, O lOGC>

] tod d34 dzj dzd § ZCOLOdzdzr » dBj stsHtsea fsL o
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o 0tdOdzls dMmf sdz! L so Odzdww oL BB dZv j 3 = d Mls 5y dac
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MOBILE COMPLEXES FOR OPTIMIZATION OF PEAT EXTRACTION
A.l. Zhigulskaya, A.A. Ivanov

This article examines the use of mobile systems in peat extraction to overcome the challenges
of largescale production, including high costs, land acquisition, and logistics. The ad-
vantages of implementing mobile systems are discussed. A review of sources on the classifica-
tion and structure of such systems is provided. A proposal is made fgrresgwable energy
sources to ensure energy independence for the system.

Keywords:peat machines, mobile systems, autonomous system, peat production, energy inde-
pendence.
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MODELING THE PROCESS OF COAL MASSIVE DESTRUCTION
BY THE WORKING TOOL OF MINING MACHINES

D.A. Zadkov, S.E.Rechkin

The article considers issues related to the study of the process of rock mass destruction using
cutting tools and modern mathematical modeling methods. It provides justification for the
methods used and shows the fhssaf modeling using the ANSYS software package.

Keywords bit, shearer, computer modeling, finite element method, discrete element method
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STARTING AND TOUCHING MODES OF THE HOIST MACHINES
V.Yu. Zverev

In this paper, was describes the process of starting a hoist machine, which is accompanied by
starting the electric motoand releasing the brakéncorrect starting of the hoisting machine

can cause the skips to reverse, increase the dynamic forces on the wire rope and cause mal-
functions in the operation of the pla@ptimization of the starip must be justified by ensur-

ing the reliability of the operation of the hoist machine and minimizing the dynamic phenom-
ena that arise due to the jerk.

Keywords mining hoist machine, speed diagram, electric drive, skips disc and pad brakes.
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EVALUATION OF PARAME TERS OF CUTTERS FORMILLING BURIED WOOD
D.S. Yusov, P.V. lvanova, S.L. lvanov

The paper investigates the cutting process of buried wood inclusions during milled peat ex-
traction, which represents the primary factor limiting equipmeficiency due to variable

load generation. The physignechanical properties of bog wood were analyzed with respect

to moisture content and fiber orientation. Experimental studies conducted using a testing
stand with cutting tools of various geometriesleated the effects of cutting angle and cut-

ting edge width on cutting force and tool wear resistance. It was established that cutting an-
gles below 25A |l ead to edge chipping, whil e
resistance coefficient due &mhanced chip deformation work and friction forces. An optimal
cutting angle range of 536 0 A was substantiated, providing
ment strength and energy consumption. A direct proportional relationship between cutting
force and the vdth of the cut layer was also confirmed. The obtained results can be applied

in the design of working organs for milling machines to improve their durability, energy effi-
ciency, and productivity in deposits with high content of wood inclusions.

Keywords milled peat extraction, buried wood, tool geometry, cutting angle, cutting force,
technological process optimization.
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TRENDS AND PROSPECTS FOR THE DEVELOPMENT OF EXCAVATORS
K.M. Isaev, V.S. Shestakov

The analysis of current trends and prospects for the dpaetnt of quarry excavators used in

the operpit mining of mineral deposits is carried out. The paper considers the features of the
mechanisms and working equipment of excavators. The analysis of existing solutions aimed at
improving the wear resistanceegliability and safety of excavators is carried out. The main
directions of improving excavator designs have been identified, taking into account the use of
modern calculation methods and new engineering solutions.

Keywords: excavators, working equipmentxoavator bucket, turning mechanism, pivoting
device, wear resistance, safety of operation.
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STUDY OF THE PROPORTIONS OF THE WORKI NG EQUIPMENT
OF THE BUCYRUS 495HD MECHANICAL SHOVEL

[.LA. lov, L.V. Zyranov, N.K. Kuznetsov

A calculation of the complex wurf of the working equipment of the Bucyrus 495HD mining
excavator was performed. Maximum and minimum values located dtotivelary of the
working zone were determined, with a local minimum at the bucket position for face cleaning.
A relationship was demonstrated between the range of variation of the actual wurf at average
bucket positions and the values of these quantitiasackeristic of the biomechanical manip-
ulation systems of higher vertebrates. The obtained results indicate the possibility of using the
wurf to synthesize the geometric parameters of the working equipment that ensure maximum
operational efficiency.

Keywods mining excavator, working equipment, proportion, complex plane, wurf.
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Vadim. K. Kartavtsev, Mihail O. Govorlivyh, Nurlan K. Kinetov ,
Scientific supervisorDmitrij . Shishlyannikov

Characteristics of pumping equipment operating in mining enterprise M@atering well conditions
are considered. 't s est abl i scentitugaltshbenersibleaimps f ai | |
are hydro-abrasive wear and jamming of bearings, what caused by high concentration of mechanical
impurities in well liquid. It's noted that most available solution is including of input filters in pumping
installation structure. It's pointed that serial fileehave unsatisfactory dirt holding capacity. It's rea-
son of low operating time of filter§he technical solutions which allows remove the pointed disad-
vantages are proposed.

Keywords:water lowering, electricatentrifugal submersible pump, mechanical impurities, filter, dirt
holding capacity, extender of lifting pipe column,-séaning
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TO THE QUESTION OF ANALYZING THE REASONS FOR THE FAILURE
OF EXECUTIVE BODIES OF MINING MACHINES I N THE PROCESS
OF DESTROYING A ROCK MASSIF

A.V.Kozhey, D.S. Stozhkoy, N.V. Schneider, A.E. Ugolnikova

The failure of the executive bodies of the tunnadmmplexes still remains an urgent problem

for mines, which does not have unambiguous solutions and requires more detailed research.
For mines, this problem is primarily related to the constant increase in the cost of repair and
maintenance of sinking comeges, as well as the failure to fulfill the production plan.
Keywords:control systems, magnetic stations, a tunneling combine, an executive body, a
mountain range.
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METHODOLOGY FOR EXPERIMENTAL STUDY OF PEAT FEEDSTOCK COM-
MINUTION USING A HOLLOW CONICAL CUTTER
WITH PASS-THROUGH BLADES

G. S.Kozachkov

This study presents an experimental methodology to investigate the influence of knife count
and rotational speed of the mobile comminution modulettnguassembly on the processing

of excavated peat feedstock, utilizing design of experiments (DoE) principles. A laboratory
test rig was designed to simulate the cutting process employing a hollow conical milling cut-
ter with throughcutting blades. Subseent research will focus on developing a predictive
model for the degree of mechanical comminution of peat feedstock using this cutter configu-
ration.

Keywords peat feedstock, full factorial experiment, milling drum, mobile comminution mod-
ule.
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ON THE NECESSITY OF DEVELOPING OPERATING -CONDITION -BASED
DIFFERENTIATED MAINTENANCE AND REPAIR REGULATIONS FOR
AUTOMATIC CENTRALIZED LUBRICATION SYSTEMS OF ELECTRIC MINING
EXCAVATORS

V.0O. Kolpakov, D.A. Shibanov

The results of a study on the impact of the technical condition of automatic centralized lubri-
cation systems (ACLS) on the reliability of electnining excavators are presented. A direct
correlation between ACLS readiness and the frequency of emergency failures has been estab-
lished. Based on the data analysis, a structure for an ACLS maintenance and repair (M&R)
regulation has been developed.

Keywads: electric mining excavator, automatic lubrication system, centralized lubrication
system, emergency failures, maintenance and repair.
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PROBLEMS OF DESIGNING A HYDRAULIC LOADER IN THE CONDITIONS
OF DOMESTIC MECHANICAL ENGINEERING
A. A. Kominov

The current issues of designing the working equipment of hydraulic loadesiation to the
operating conditions in the Russian Federation and the countries of the former Soviet Union
are considered. The analysis of modern operational problems has been carried out, a com-
parison of existing methods for justifying parameters lteen carried out, promising direc-
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tions for the development of hydraulic systems have been identified, taking into account the
climatic and industrial characteristics of the region. Special attention is paid to the design
methodology of the basic hydrauticcuit, taking into account the requirements of efficiency,
reliability and maintainability in the conditions of domestic engineering.

Keywords:loader, hydraulic circuit, engineering, import substitution.
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REVIEW OF EXISTING METHODS FOR ASSESSING THE RELIABILITY
AND SURVIVABILITY OF EXTRACTING -AND-TRANSPORTING MACHINES

P.A. Konovalov, A. FedchenkoyYu.A. Lagunova

The article considers increased requirements for spguigbose transport and technological
means, namely, for extractiand-transporting machines for the conditions of the Far North.
The existing methods are analyzed, it is found that the operational reliability and survivability
of extractingandtransporting machines are mutually complemepntzharacteristics that re-

quire further study. The main problems are identified, an analysis of the advantages and dis-
advantages of the existing methods is given, and development prospects are outlined.
Keywords:Arctic region, extreme conditions, reliaityl and survivability, intelligent systems,

new materials, control.
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DETERMINATION OF THE ELASTICITY COEFFICIENT FOR ASSESSING
THE PASSABILITY OF A MACHINE ON AN UNDERDRIED DEPOSIT

L.V. Kopenkina, V.F. Sinicyn

The article presents the results of obtaining the distribution of the coefficient of elasticity of a
peat high moor undried deposit for forecasts of the machine's patency over a riding undried
peat deposit. The law of the distribution of shessistance of the upper layer of these depos-

its and the method of statistical modeling are used to calculate the coefficient of elasticity.
When implementing the statistical modeling method, 10,000 values are used.
Keywords:deformation properties of pedeposits, the coefficient of elasticity of the deposit,
peat high moor nowlried deposits, statistical modeling method.
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DRIVES OF THE ROTARY MECHANISM OF A QUARRY EXCAVATOR: TYPES,
DIFFERENCES, OPERATION EFFICIENCY

M.D. Larionov

The article discusses the design features of the rotary mechanism drives of quarry excavators,
and a comparative analysis of hydraulic, elextrhybrid and mechanical systems is per-
formed. The main reasons for the decrease in resource have been identified, and the use of an
adaptive electrohydraulic drive with energy recovery has been proposed to increase the reli-
ability and durability of the agpment.

Keywords:quarry excavator, rotation mechanism, drive, reliability, resource, hydraulic

drive. electric drive, hybrid system.
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A DRUM CUTTER WITH ROUGH -CUTTING GEARS IN THE DRIVE
Ya. L. Liberman, O. A. Lukashuk, A. G. Mazein

C

This article discusses a method for increasing the efficiency of rock breaking using a drum
cutter with norcircular gears in the drive. The proposed design creates pulsating loads on
the material being broken by using a variabd¢io transmission. Calcakions confirm an
increase in the total impact force of the cutters compared to the prototype, significantly im-
proving the productivity of the breaking process. The developed technology can find wide ap-
plication in the mining industry for equipping excava¢quipment.

Keywords drum cutter, norcircular gears, variable gear ratio, rock destruction, impulse
load, destruction efficiency, excavator equipment.
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INCREASING THE PRODUCTIVE WORK TIME OF MECHANIZED C OMBINE
COMPLEXES IN POTASH MINES

Fg= O/R*"§
g=gro— %

CoFF N

D.A. Losey, D.A. Sitnikov, I.K. Tyubeev, D.I. Shishlyannikov

The basic information about the operation of mechanized combine complexes (MCC) used at
enterprises of the Russian Federation for the extraction and procesfspujash ores is giv-

en. The relevance of the task of finding solutions to increase the operational productivity of
the MCC is substantiated. The results of experimental studies on determining the time of pro-
ductive operation of MCC machines using poreéabperation parameter recorders are pre-
sented. The experimental results are analyzed and compared with methodological studies of
standard calculation algorithms. Solutions are proposed and justified to increase the produc-
tive operation &d me of MMCO6s machin
Keywords:potash ore mining, mechanized combine complex, sinking and cleaning combine,
shuttlewagon, productivity coefficient, storage hopper, conveyor belt, ore discharge
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ASSESSMENT THE LAYERING OF A BALANCED FOUR -PLANET PLANETARY
MECHANISM FOR A TUNNELIN G ROBOT ACTUATOR

[.V. Maksimov, M.l. Verkhovskiy

Robotic tunneling and drilling complexes impose strict requirements on service life and vibra-
tion of actuator drives. Balanced mudjftianet planetary transmissions are promising for re-
ducing load noruniformity and wear. This paper considers the balancedplanet mecha-

nism described in RU patent N229267, where all four planets transmit motion to the output
link in the same manner, ensuring uniform load sharing and longer life. Layering is reduced
by combining hinges in one layer.

Keywords planetarymechanism, dynamic balancing, layering, tunneling robot.
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CONSTRUCTIVE SCHEMES OF EXPANDERS REVERSE GEAR FOR DRILLING
RISING WELLS

L.E. Mametyev, A.A. Khoreshok, A.Yu. Borisov, O.A. Alitkina

A stepby-step development of design schemes for reverse flow expanders for drilling rising
wells is presented, which increase the efficiency of the processes of gravitational outflow of
fracture products into a rising pioneer well when drilling in reverse to the required diameter
with a disk tool with a stepwise bottom hole destruction scheme.

Keywords:drilling machine, gearbox, expander, drill bit, cutter, disc, stabilizer, rod, auger,
drilli ng, borehole.
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ANALYSIS OF THE DESIGN PARAMETERS OF BULLDOXER DUMPS
AND THEIR INPACT ON PRODUCTIVITY

D.S.Moskvina, S.Yu.Kuvshinkin

The text discusses the specifics of choosing a bulldozer blade design. The factors affecting the
efficiency of the equipment are described. The methods of calculating the productivity of a
bulldozer are given. Various configuratis of dump profiles are considered. Special atten-

tion is paid to the calculation of the drawing prism to evaluate the performance of bulldozers.
Keywords: excavation and conveying machine, bulldozer, blade, profile, dragging prism,
productivity, design, production.
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WORKING EQUIPMENT OF A HYDRAULIC EXCAVATOR BACKHOE WITH
ADJUSTABLE CUTTING ANGLE OF BUCKET TEETH

<

A.K. Muravskiy, D.B. Kovalevsky, R.V.Razorvin, K.D. Lozhkin

The article discusses the design of the working equipment of a hydraulic excavator backhoe
with the ability to adjust the cutting angle of the bucket teeth during the process of digging
rock. The working attachment includes a buckeh rotating teeth, the position of which in-
fluences the cutting angle of the bucket teeth. When digging rock, the rotating teeth can
change position relative to the bucket body, automatically maintaining an optimal cutting an-
gle for the bucket teeth dog digging. Maintaining an optimal cutting angle during digging
increases the efficiency of the excavator by ensuring minimal resistance to cutting rock, which
has a positive effect on energy efficiency, productivity, reliability and technological tapabi
ties of the excavator.

Keywords:hydraulic excavator, backhoe, the process of digging rock, bucket teeth, optimal
cutting angle.
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IMPROVING THE STRUCTURE OF A HYDRAULIC EXCAVATOR PROJECT
P.A. Pobegaild, A.N. llyina?

In this text, we highlight and pose an important engimgeproblem from a practical stand-
point: how can we reduce the time it takes to develop a project for creating a hydraulic exca-
vator and/or its parts, while also reducing the amount of resources consumed? To achieve
this, we propose creating libraries ofasdard Templates and standard Design Patterns,
which will allow us to avoid repeated routine design procedures and significantly speed up
the process of assembling (creating) and automatingstamdard (new) structural units of

the project (calculation locks). This work is part of a series of our earlier publications on the
creation and development of a methodology for designing hydraulic excavators, as well as
our work on developing the foundations of an express diagnostics system for quarry excava-
tors, particularly in the field of engineering ontologies.

Keywords:hydraulic excavator; design; library of standard templates; design patterns
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ANALYSIS OF THE MAIN TECHNICAL AND ECONOMIC INDICATORS
OF HYDRAULIC PERFORATORS FOR DRILLING HARD ROCKS

s .B. s yzyrov, O.S.Reshetnikova D.A. Ashimbaev

This article provides an overview of hydraulic drilbdels based on an analysis of their tech-
nical characteristics, applications, service life, cost, and other characteristics. Recommenda-
tions for selecting hydraulic drills are also provided.

Keywords:hydraulic drill, underground drilling, impact energynpact frequency, power.
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ECONOMIC INDICATORS OF EFFICIENCY OF MINING AND TRANSPORT
COMPLEXES WITH COMPACT BOOTHROAR EXCAVATORS

|.A. Saidaminov, D.V.Ermolaev

A system of criteria iproposed that can be used to evaluatepbdormance of mining and metallur-

gy equipment (MME) with compact rotary excavators (CREs) when working with vertical and hori-
zontal chips.The proposed system of indicators allows for analyzing MME operations over various
assessment periods and respondipgropriately improving their effectiveness. Based on this system,
the necessary information required for MME management can be determined.

Keywords: mining and transport complexes of machines (MTCM), efficiency, criteria, management,
production process
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WAYS TO INCREASE PRODUCTIVITY AND IMPROVE THE DUST
ENVIRONMENT DURING THE OPERATION OF COMBINE COMPLEXES
IN POTASH MINES

A.V. Senkin, D.I. Shishlyannikov, A.A.lvanchenko, S.A.Frolov, A.A.Rybin

There are a sufficient number of measures to combat dust in potash mines. The use of one or
another method of dust control affects the machine time factor, and, consequently, operation-
al productivity. As one of the ways to improve the dust situatiorexitiasion of the hopper

loader from the combine complex is used, which leads to a decrease in productivity by about
16 %. The authors of the article propose the use of a removable awning, which helps to avoid
productivity degradation and helps reduce destnation by an average of 36 %.

Keywords:dust formation, potash mine, tunneling combine, hopper loader.
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t. 1. u50ofstcdyis®dzls ,

1LOydsdOd dz 2 dMmidzj Hse Olsj dz' MS g2 Isjor dat§ stk @) )
] OoBslk] ©WOMMEOstdo O sMv w©hmdsedr | s dj dgr ¢
MY ked" ftod ©OLEEZLS)] dL XjdjLdsHstesy d o
flsOlsC d Hetesddptodits 7 ON ddz. )} tetso jHjdz OdzOdzdL L C
ded d M3 oL " jtEjsHits yrjicddrw . dzQf tcOo dzj dedw H 2w ftsor h j
BqdzWdels L j tedz” 7 5ON d da.

sds yjor j fnitsai@drl gt dzOY ON d 20, fMdsjtLh 2 MY k¢
fyjmisd, 1 W%jChkdodtsimls! ®©estkHss Oded™, IsOdz¢ j dz
d3d dz0 dz.

RESTORING THE FLOWABILITY OF FROZEN COAL AT UNLOADING
TERMINALS IN SEAPORTS

R. D. Skvortsov

The paper discusses the main problems of restoring the flowability of frozen coal during un-
loading from railway open wagons. The key disadvantages of crushihgndlimg machines

are identified. An analysis of energy costs during the destruction of frozen coal is carried out.
Directions for improving the efficiency of crushing and milling machines are proposed.
Keywords crushing and milling machine, frozen coastoration of flowability, equipment
efficiency, tangential mining cutter, coal terminal.

1 S dzr HB" yd Ekedzw o ¢ tsimimdd tOMiftcj HJ C
W% LOfOMtse ttOMf sdzOc Ot Ismw o OLJOIME 2
Cd Ecedzv L dzOydlsj ) detso dgHAO dzgzgizfn Is tdstdsts y H | dzd 2
BsteMs?2 ftstels ¢l Odzed dzsutcOdzmMu e sdzr &€ dzOR s H
cOLKjLBS skLBOMMO.
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DYNAMIC FORCE ANALYSIS OF THE WORKING EQUIPMENT
OF THE EKG -20K USING THE EQUIVALENT MANIPULATOR METHOD

0O.U. Khamidov, D.A. Shibanov

The paper presents a dynamic force analysis of the working equipfiiet EKG20K min-

ing shovel based on the equivalent manipulator method. Thelmklkinematic structure is
transformed into a planar model with two generalized coordinates directly associated with
the hoist and crowd drives. Using the DeniéMirtenbeg approach, analytical expressions

for the position of the bucket cutting edge, as well as angular and linear velocities and accel-
erations of the links, are obtained, taking into account the prismatic joint of the handle. A dy-
namic formulation for calculéng drive loads is developed based on the recursive Néwton
Euler algorithm. The proposed model establishes a direct relationship between the bucket tra-
jectory and the drive forces and can be applied to the analysis of digging regimes and the jus-
tification of rational operating parameters of the excavator.

Keywords mining shovel EK&OK, working equipment, equivalent manipulator method, dy-
namic analysis.
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COMBINED EXECUTIVE BODY OF THE UNIT FOR MINING WORKS
V.I. Shishlyannikov, O.1. Plotnikova, E.A. Biserova A.O. Shchenin D.I. Shishlyannikoy,

Improving the efficiency of the use of excavation and tunneling machines is possible through
the improvement of existing and the development of new promising designs of executive bod-
ies of mining combines, providing destruction of arrays of the leasteirgensive ways.

A design is proposed which is a combined executive body of the tuncielngng unit,

which includes a bar executive and tgided hydrocylindersappets installed inside the bar
beam. The principle of operation and the order of workhefproposed executive body are
described. The use of the proposed executive body will allow to destroy the mountain massif
in the least energintensive way, ensuring high productivity and the lowest specific consump-
tion of cutters.

Keywords:combined escutive body; destruction of mountain rocks; incisors; hydrotractors;
increasing the efficiency of the use of mountain combines.
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ANALYSIS OF ENERGY COSTS DURING WATER TRANSPORTA-
TION IN INJECTION PIPELINES OF MINE DRAINAGE INSTALLA-
TIONS

Yusupov T. I., Potapov V.Ya.,Potapov V.V.

On the basis of the principles of classical mechanics authors analyze the costs of energy dur-
ing transportation of water flows in the discharge lines of mine drainage systems. Authors
obtain the dependences of the total energy of the water flow in thefuotvelocity of wa-

ter in the pipeline. The article describes the features of energetics of idling pumping unit. It is
shown that in this mode operation in the pipeline is not performed, but the energy consump-
tion takes place. It is proportional to, ertalia, the maintenance time of this mode and the
height of the column of retained water in the pipeline.

Keywords:potential and kinetic energy; full hydraulic energy; water consumption; pressure
loss; specit heat capacity; flow velocity
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POWER QUALITY INVESTIGATION AT THE CHERNIGOVSKAYA COAL
PREPARATION PLANT

M.S. Goryainov, V.M. Efremenko

The paper presents the results of eleghagver quality investigation in the power supply sys-
tem of the Chernigovskaya coal preparation plant. Field measurements were performed and
compliance with power quality standards was assessed [1]. The voltage harmonic spectrum
was analyzed. It was foundathnonlinear loads, including variable frequency drives, signifi-
cantly affect harmonic distortion.

Keywords:electric power quality, power supply system, harmonic distortion, electric drive.
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DEVELOPMENT OF MEASURES TO IMPROVE THE EFFICIENCY OF REPAIR
OF A CONE CRUSHER FOR COARSE CRUSHING

tn_ﬁ-n
ONOR K

R.¢ . Basalai, D.A.Karpovich

An analysis of factors influencing the operational efficiency as well as scheduled preventive
maintenance of coarse cone crushers was conducted. Organizatieaglires have been de-
veloped aimed at reducing the time for safe scheduled preventive maintenance of the cone
crusher. A method for monitoring the condition of armor using a 3D scanner is proposed.
Keywords: cone crusher, rock, coarse crushing, crushemrep
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