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A/ITOPHTM OTPABOTKH KOHCTPYKLIHH
CKPEBKOBbBIX KOHBEHEPOB HA TEXHO/IOTHYHOCTb

['IprBeneHbl OCHOBHbIE 3Tarbl OTPAOOTKH Ha TeXHO/IOTMYHOCTb KOHCTPYKLIHE CKpe6-
KoBbIX KOHBeriepoB (CK) u apyrux ropHbeIX MalllMH, a TakXke MpPelOoKeHbl YacTHhIe
rOKa3aTe/In TeXHO/IOTHYHOCTH Ha BceX cTaauAx xusHeHHoro uukiaa CK, M pacKpbITbl
OCOBEHHOCTH KOMII/IGKCHOH OLIeHKH TeXHO/IOTMYHOCTH C Y4eToM (DYHKLIMOHa/IbHOIO

gpurepus CK.

KrioueBble c/10Ba: TeXHO/IOTHYHOCTh KOHCprKLIHI;I , HaCTHble U KOMIT/TeKCHBIH MOKa3a-

Te/Ih TeXHO/IOTU4YHOCTH.

KOHCprKTOp oTpabaThiBaeT KOH-
crpyrimio CK Ha TexHomoruu-

HOCTb U TIpHAAeT el HeoOXOoarMble CBOM-
CTBa, KOTOPbIe NpeaorpeaensioT YpoBeHb
3aTpar PecypcoB Ha CO3/aHve, W3rOTOB-
NleHyrie, TeXHUUEeCKoe OBCTYKUBaHNE U pe-
MoHT CK. OTu CBOHCTBa U ONpeaensiior
OCHOBHBIE 3Tarlbl CO3IaHUs TeXHOMOTUY-
HBIX KOHCTPYKLINI KoHBerepos (TK).

O6ecrieuenrie TK 3akouaercs B Ta-
KOM BO3/IeHCTBHM Ha MHOKECTBO Iapamer-
POB KOHCTPYKLIMU, KOTOPOE TPUBOAWT K
[MOCTHKEHHIO TeXHO/TOTMUYECKOM pallvo-
Ha/IbHOCTU Y TTPEEMCTBEHHOCTH, a TaKkKe
K CHIKEHUIO TPYAOEMKOCTH, MaTepHasio-
e@MKOCTU U 3HEePrOeMKOCTH.

Ortpabotkry koHCcTpyKIiMi CK Ha Tex-
HO/TOTUYHOCTb PEKOMEHYeTCs TPOBO-
[WTb B c/ieayiolieM Iopsake:

1. YcraHoBrenve u pacuer TeoperH-
4eCKOro U 9KCI/IyaTallMOHHOTO (DYHKIIH-
oHa/bHbIX KpuTepue CK

TexHOMOrMUHOCTh KOHCTPYKLIMK B
oflieM ciyyae XapaKTepH3yercs ero
PYHKLIMOHA/TBHOCTBIO — CITOCOOHOCTBIO
KOHBetliepa peanri3oBaTh OCHOBHYIO (PYHK-
LHIO /17151 IOCTHKEHHWsl 3a[aHHOTO Tex-
Huueckoro acpderta. /lns CKpeOKOBBIX
KOHBelepoB OCHOBHOW (PYHKILIMEH SB/Is-
ercsi nepeMellieHye Yr7isi, TOPHBIX TTOPO/I
Y IPYrUX TPY30B Ha OlpezesieHHoe pac-
crosiHre. OTa PYHKIMSA (TpaHCIIOPTHas
MOIIHOCTb) OMUCHIBAETCS (PYHKLIMOHA/B-
HBIM KpUTEpHeM:

A=Q-y L,
T.e. TPAHCIIOPTHOM MOIIHOCTBIO, rie A —
TeopeTudeckrit (PYHKLMOHA/IBHBIN KpH-
Tepuil KoHBerepa, (Q — Teopernyeckasi
MPOM3BOANTE/IbHOCTh KOHBelepa, v, —
HACBITTHOM Bec rpysa, L — paccrosiHue,
Ha KOTOPOEe TPaHCIIOPTUPYETCs IPy3.
OkcnnyataumonHast (9TK) 1 pemoHT-
Has TexHonorndHocts (PTK), xapakre-
PU3VIOT TOMBKO  TIPUCIIOCOO/IEHHOCTD
KOHCTPYKLIMM M3Ae/INsl K BBIMIO/THEHUIO
Ha HeM oMpe/ae/IeHHBIX OlepaLyil TeX-
nHonormndeckoro (T/10) u TexHuuyeckoro
o6cnyxupanus (TO). PyHKLMOHAMBHBIN
Kputepuit (L) B 3TOM crydae AOMmKeH
YUUTBIBaTh KOI(PPUILIMEHT pearr3alvu
TEOPETUYECKOM  MPOU3BOANTE/NBHOCTU
CKPeOKOBOTrO KOHBeliepa (K_) B 1eTepMu-
HHUPOBAHHBIX YC/TOBUSAX SKCIIYATALIUN:

M=A-K=Q- v, -L K

2. BbiGOp HOMEHK/IaTypbl YaCTHBIX
rIOKa3saTe/1eil TeXHO/IOTMYHOCTH

BazkHBIM 3TarioM cosgaHus TeXHO/O-
T'MYHBIX KOHCTPYKLIWH ABAETCH YCTaHOB-
fleHrie HOMEeHK/IaTyPbl U Be/TMYUHBI YacT-
HBIX [TOKa3aTe/iel! TeXHO/IOTMYHOCTH Ha
BCeX CTa[WsX KU3HEHHOTO LIMK/Aa Top-
HOM MalllMHbI. Tak Mpy MPOeKTHPOBaHUU
BaKHBIM 3TallOM SIB/ISETCH TeXHO/0rHUe-
CKHI KOHTPO/Ib KOHCTPYKTOPCKOM AOKY-
MEHTalIMM U YCTaHOB/IEHHE KOMIL/IeKca
CBOVICTB B KOHCTPYKLIMH, TP KOTOPOM
[IOCTHUTAIOTCA OINTUMa/IbHbIe 3HAa4YeHMs
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3aTpaT BCeX BHAOB PeCYypcoB MpH MPOo-
M3BOZACTBE, I3KCIVIYaTallMM KW PEMOHTE
KOHBelepa.

B KayecTBe 4acTHBIX ITOKasaTerei
TEeXHO/TOTMUYHOCTH 11e/1eCO00Pa3Ho MC-
I0/1b30BaTh TPYAOEMKOCTb M3rOTOB/ICHUS
neramu (T,), c6opouHoi eannmubl (T ),
xomriziekca (T, ), komnaekta (T,,), TpY-
[IO@MKOCTb MOHTaxka COOPOUHON erHH-
bl (T),), TPYAOEMKOCTb TeXHWUECKOTro
obcnyxuBanus U pemonta (T, T,), ce-
6eCcTOMMOCTh KOHBeiepa MpU H3rOTOB-
nenvu (C,), mMpu TeXHMUECKOM o06cmy-
xuBanuu (C ) n npu ero pemonte (C,).
T YacTHBIE TTOKa3aTe/IM OLICHUBAIOTCSH
BBIOOPOUHO Ha Pas/IMUHBIX CTAAMAX Pas-
PabOTKH KOHCTPYKLIMU OT TeXHUYECKOTO
npeanoX)eHust A0 paboyerl AOKYMeHTa-
LIVH.

Ipu obecrievennu (T,) KOHBeriepoB
crenyeT YUUThIBATh OCHOBHBIE HallpaB-
fleHWsl TeXHO/TOTHYECKOTrO YPOBHS IPO-
M3BO/ICTBA, BbIpaKeHHbIe Uepes /1ydlive
yacTHbIe TIOKasaTeny IPOU3BOICTBEH-
HOWM TeXHO/TOTMUYHOCTH. DTH TTOKa3aTe/u
B 3HAUUTE/IbHOM Mepe 3aBUCAT OT opra-
HH3aLIMOHHO-TEXHO/IOTMUECKOrO YPOBHS
[POU3BOACTBA M M3MEHSIIOTCH IO Mepe
ero TOBbIIeHHS.

3. OreHka YpOBHA TeXHO/IOTHYHOCTH
10 Y/ae/IbHBIM TTOKa3aTe/1sIM U BhIOOp Oa-
30BOH TeXHO/IOTMYHOH MoJdenHu

Ocobblit MHTEpeC IMpeacTaB/IseT JTarl
otteHKU TK 10 yae/nbHbIM TMOKasaTensm
TEeXHO/IOTMYHOCTH W COCTaB/IeHus 6Oa-
30BOM MoOJenr TeXHO/IOTMYeCKOM KOH-
CTPYKLIMKM KOHBerepa. YaenbHble OKa-
3aTe/r BBIUMC/IAIOTCS 10 PopMy/Iam:

T T T,
an:%’xnz%rxlzz iEl---
m 1 1 ’

rae T, — yacTHble MoKasaTe/l TeXHOMO-
TMYHOCTH KOHCTPYKUMU (Harpumep T,
T, ..., C,, C.); n — NOpAAKOBbIA HO-
Mep YaCTHOTO IOKa3aTesls TeXHO/IOIMU-
HOCTH; M — ITOPSAAKOBBIN HOMEP KOHBEH-
epa M3 uKcaa BhIOPAHHBIX A/ OLICHKH;
Ao - beHKLII/IOHaIIVbeII/I KpUTEpHil oLie-
HHBaeMOro KOHBerepa.
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YpoBeHb TeXHOMOTUYHOCTU MO KakK-
I0OMY YaCTHOMY TIOKa3aTe/llo Orlpeaess-
ercd 110 popmyrie:

X
=26 <1

J
X).j

[ons Y4aCTHhA Kaxka0ro 4aCTHOTIO I10-
KasaTte/ss B UX oO1ei CYMMe TIpU 11 BbI-
6paHHbIX TrOoKa3aTe/1ax

i=1
W T.A., T X, — 3HadeHne 6asoBoro Mo-
KasaTe/1l TeXHO/IOTUYHOCTH.

[ns onpeneneHus 6a30BbIX MOKa3a-
Terlel TeXHO/IOTMUYeCKOM KOHCTPYKLIMU
coctapnieM Tab/MLY Yae/bHBIX 3Haue-
HUM YaCTHBIX [TOKa3aTes1er BCcex paccMa-
TprBaeMbix C,.

Xl 1 X12 Xln

Xy | X | o | X,
X, =

X | X | o | X

B sto11 Tabnuiie no ropusoHTanu pac-
IO/I0KEeHbI YAe/IbHbIe YaCTHBIE MTOKa3aTe-
1 TeXHO/TOTMYHOCTH OAHOW U3 paccMaT-
puBaeMbix KOHCTpYKLMi C,. [lo BepTu-
Ka/li — Yae/IbHble Be/IMYMHBI 10 OAHOMY
YaCTHOMY Cpasdy AacT Habop MUHUMAa/lb-
HBIX 3HAUGHHWH Y/Ie/IbHbIX Be/IMYUH UacT-
HBIX TIOKa3aTe/lell, KOTOpPble Mbl PEeKO-
MeHAYeM NPUHATh 6a30BbIMM HA MOMEHT
OLIGHKH.

Xy = [Xs1, Xgp0e s X

4 6n
Ine X, X,,,..., X, — COBOKyNHOCTb Ga-
30BBbIX 3HAUEHMI YaCTHBIX TOKasaTelei
TeXHO/IOTHUYHOCTU, KOTOpPble PEeKOMEeH-
AYeTcst CUMTaTh MOJENbI0 TeXHO/TOTHU-
HOW KOHCTPYKLIUU, TakK KakK OHa COCTOUT
M3 HaWAYUIIYX, YKe AOCTUTHYTHIX Y/1ellb-
HbIX 3HAueHMM YaCTHBIX I[IOKasaTesier
TEeXHO/IOTUYHOCTH.

CocraB 6a30BbIX [TOKa3aTe1e TeXHO-
MIOTUYHOCTH KOPPEKTUPYETC C Y4eTOM
TeHEeHLIMH Pa3BUTHS TEeXHUKH, a OITH-



Ma/ibHble 3HaueHuss 6a30BBIX TMOKa3aTe-
eyt YKasbIBalOTCS B TEXHUUYECKOM 3aa-
HHU Ha pa3pabOoTKy Usaenus.

4. OueHKa TeXHO/IOTHYHOCTH KOH-
ctpykLmi CK 110 KOMIZIEKCHOMY ITOKa-
3aTe/to U BhIpabOTKa peKOMeH/alI|E 110
[TOBBIIIEHHIO YPOBHS TeXHO/TOTHYHOCTH

Texnonornunocts KoncTpykumi (T, )
SIB/IICTCST KOMIT/IGKCHBIM CBOMCTBaM CKpeb-
KOBOTI'O KOHBetiepa. HeobxoanMocts KoM-
T/IGKCHOM OLIeHKU T . AMKTYeTCs CIoXK-
HOCTBIO KOMII/IeKCa CBOMCTB, (DOPMHUPY-
IOIINX TEXHO/TOTMYHOCTb.

OrntrMarbHbIN BapHaHT KOHCTPYKLIMA
orpe/ensieTcs ke Ha CTaaAuy MPOeKTU-
POBaHHs, TMO3TOMY MPH ITPOEKTUPOBa-
HUPM HeoOXOAWMBI TIOKasaTenu, OLIeHU-
Balollllle YpOBEHb TeXHO/TOTMYHOCTH 10
KOMIV/IEKCY CBOVCTB.

[lepexoa OT yacTHBIX ITOKa3aTes1ewr
K KOMII/IGKCHBIM HeoOXoanM ans 6ornee
ITIO/THOM U OOBEKTUBHOM OLIGHKH B/IVS-
Hus T, Ha KOHeUHbIN 3 deKT.

Koaddriment yuactus (v,) kaxaoro
YaCTHOTO TOKa3aTeslsi B 3HaUeHWH KOM-
[I/IGKCHOTO TIOKa3aTeslsl TexXHOMOTHYHO-
CTM HeoOXOAWMO TPOU3BOAWThL I1OC/e
MCK/IIOYeHHs BAMAHMSA Ha Y, KOM4eCTBa
BBIOpAHHBIX /1711 CPAaBHEHUs IlOKa3aTe-
nev o popmyrie

1- a;
Yy ="
1 - ai6 )
T, 1
rae ag = o =—

N = N
Z Tis
i=1

CyMMapHOe 3HayeHHe YacCTHBIX TOKa-
3aTeniet \y, U, CKpeOKOBOTO KOHBelepa
1 6230BOY KOHCTPYKLIMK C YU4ETOM HX KO-
3 PULINEeHTOB Y4yacTHs MPH CAOKEeHHUN
HX M0 MpaBU/1Yy BEeKTOPOB B N-MepHOM

KOPOTKO OB ABTOPE

MPOCTPaHCTBE OIpeaesioTcs 1o op-
My/IaM:

KoMr/iekcHBIN TToKa3aTe/lb TeXHO7I0-
TMYHOCTH OIpesensercs 1o popmyse:

_Y
Vs

IT,

J

Ouenke T, npeiecTBYeT KOMINIEKC
MepOIPUATHH, OCHOBAaHHBIX Ha CTaHAap-
TU3allMM MHOXKeCTBa HHKeHepHBIX pe-
meHur. K TakuM pellieHusiM OTHOCATCS:
ONTUMHU3ALIMA THUIIOPa3MepHBIX PAAOB
v3aenuit Kak OObeKTOB TPOU3BOACTBA U
3KCII/TyaTallMy, TUITU3alKsa KOHCTPYKTHB-
HBIX U3AeMrH, KaacCUdHKaLIUSA U3Aenri
M MX COCTaBHBIX YacTeM O KOHCTPYK-
TUBHBIM M TeXHO/IOTMYECKUM [IpH3HaKaM,
IPYIIUPOBaHMEe OAHOTHUITHBIX OOBEKTOB
KAacCU(UKaLMKY U YCTaHOB/IEHUE M5
KazK/I0M TpyIiibl 6a30BbIX MMOKasaTenei

KW,

Pesynsratel KO/MMYecTBEHHOM OLIeH-
ki T, MCMOMb3yIOT Ana obecriedeHus
T, v AN NPUHATUA PelleHus 0 COBep-
IIeHCTBOBAHMIO KOHCTPYKLIMU U3/1e/H .

Peanuszaiivis HYXKHOrO YpOBHA Tex-
HO/IOTMYHOCTU TIOTpebyeT TexXHO/1orude-
CKOT'O Pa3BUTHSA [TPOU3BOACTBA, T.e. Pa3-
PaboOTKK M OCBOEHUS TePCIIeKTUBHbBIX
TeXHO/IOTHueckux mnpoteccoB. Creact-
BHeM BCero 3TOrO fB/IfeTC YMeHbIIeHHe
TPYZAOEMKOCTU, MaTepUuasZioeMKOCTH U
M3MeHeHHe IpYIrux rnapamMeTpoB Ha eau-
HULY (PYHKLIMOHA/IBHOTO KPUTEPUS.

Boponun Bopuc BacuibeBuy — kaHAWAAT TeXHUYECKUX HayK, AOLIeHT,

e-mail: voronin@.gmail.com,

MI'M1 HUTY MHUCuCo.
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THE ALGORITHM OF MINING STRUCTURES FLIGHT CONVEYOR FOR MANUFACTURABILITY

Voronin B.V., Candidate of Technical Sciences, Assistant Professor, e-mail: voronin@.gmail.com,
Mining Institute, National University of Science and Technology «<MISiS», 119049, Moscow, Russia.

The article describes the main stages of testing on technological designs flight conveyor (UK) and other
mining machinery, as well as the proposed privade performance manufacturability at all stages of the lige cicle
of the UK, reveals the peculiarities of integrated assessment of technological effectiveness, with the functional
criterion of the UK.

Key words: manufacturability design, private and comprehensive indicators.
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OTAEANABHBIE CTATbBH
FOPHOI'O HH®OPMALIMOHHO-AHA/TMTUYECKOI'O BIO/I/IETEHA
(CIIEUHMA/TBHBIN BbITTYCK)

OBOCHOBAHHE PE2KMMOB I'OPHbIX PABOT HA YI'O/IbHbBIX PA3PE3AX

C MOIIHBIMH IO/TOIONnAJAIOIIMMHA IT/IACTAMH

'—Iepcmdx O/Ie]' HMBaHOBHY — raBHbIN VHXKeHep — 1-n 3aMeCTUTe/1b YIIpaB/1do1ero (i)l/l[II/IaIIOM

AO «CY3K-Kpachosipck» «Paspes Bopoaunckuit um. M.U. lllanosa», e-mail: CherskihOl@suek.ru.

H3r10KeH MeToarYecKHH Moaxoa K OBOCHOBAHHIO PEXHMOB BeeHHsI TOPHBIX PaboT Ha Yro/IbHOM
paspe3e ¢ MOLIHBIMH [TO/IOTONaAAIIIMMH TI/IaCTaMU B COOTBETCTBHH C peasli3yeMort CTpaTerieii pa3sH-
TusA npeanpuAtys. [ IpeactaBiaeHa THM3aLHsa 6a30BbIX CTpaTeru pa3BUTHSA Yro/IbHOIO paspe3a ITo Oc-
HOBHBIM XapaKTepHUCTUKaM: Lie/Ib, TOPHU30HT MPOTHO3a Pa3BUTHUS MPEANPHUATHS, YPOBEHb MIPHeM/IeMOro
PHCKa M HallpaB/IeHHe Pa3BUTHS FOPHBIX PaboT, HHBECTHLIMOHHAS CTpaTeryus U CIIoco6 MaKCHMH3aLIMHU
rosyyaemort rpubeiU. Bbl6op pallMOHa/IbHOIO, T.e. COOTBETCTBYIOIIEro Le/lsM peasti3yeMoi cTpaTe-
THM pasBUTHSA, pexkHMa BelleHHsI TOPHBIX paboT MpeaycMaTpHBaeT orpeae/ieHue rnapaMeTpoB OTKPhI-
TBIX TOPHBIX PabOT C Y4eTOM Lle/TleBbIX KPUTEePHEeB pea/li3yeMOH CTpaTeru OCBOEHHS MeCTOPOKAEHHS.
OcHoBo¥t obecriedeHuss U MoaAepXaHHUs palMOHa/IbHOIO pexKHMa BeldeHUs TOPHBIX paboT SB/SAEeTCS
MOBbIILIIeHHE KauyeCTBa IMPOHU3BOACTBEHHOTO IMpoLiecca, XapaKTepHCTUKaMH KOTOPOIO AB/ISIOTCA: OpraHH-
30BaHHOCTb H TeXHO/IOTMYHOCTb. B KauecTBe nokasatesieri, XxapakTepHsyIOIIHMX OpraHM30BaHHOCTb IIPO-
HM3BO/ZICTBEHHOIO IIpollecca, aBTOPOM Tpe//1araeTcsi HCIOo/Ib30BaTh: KOA(O(UIIMEHT IpoghecCHOoHaIM3Ma
repcoHasia, Ko3(hhHUILIMEHT COr7lacOBaHHOCTH MMPOU3BOACTBEHHOIO B3aUMOACHCTBHA. [118 OLIleHKH Tex-
HO/IOTMYHOCTH IpoLiecca NpeasaraeTcs UCIo/Ib30BaTh: KOI((YHULIMEHT CTaHAapPTU3ALIMH, KO3(h(DHLIMEeHT
PAaLIMOHA/IBHOTO BeeHHsI TOPHBIX paboT. DhheKTUBHBIMH H B3aUMOAOTIO/HSIOIUMH UHCTPYMEHTaMHU
MOBBILIEHHUA KayecTBa IPOH3BOACTBEHHOrO Ipoliecca Lie/lecoO06pasHO UCIIO/b30BaTh CTaHAAaPTH3ALHIO
M HOpPMHPOBaHHE IMPOU3BOACTBEHHbIX OINepallii U (PYHKLIHE, CUCTeMYy OLIeHKH pPe3Y/IbTaTOB AesiTe/lb-
HOCTH PYKOBOAMTe/1eH MPOM3BOACTBEHHbIX MoApasaeneHH ! (CUCTeMy PeHTHHIOB), KOTOpble MO3BOASAIOT
obecreunTs TpebyeMbli YpOBeHb TeXHOTOTMUHOCTH M OpraHU30BaHHOCTH IIpoLlecca.

KrtoueBsie crioBa: cTpaterys pa3BUTHs Yro/IbHOTO paspe3a, paLMOHa/IbHBIF PEeKUM BeeHUs TOPHBIX
paboT, NPOU3BOACTBEHHBIH MPOLIecC, napaMeTphbl U KpUTepHH pa3pabOTKU, KadeCTBO MPOHU3BOACTBEH-
HOro rpoliecca, OpraHM30BaHHOCTb, TeXHO/IOTHYHOCTb, CTaHAapTH3aLIHsA, HOPMHPOBaHHUE TPOU3BOA-
CTBeHHbBIX OIepalliil M (hYHKLIMH, 3¢pheKTHBHOCTb M 6e30MacHOCTb MPOU3BOACTBA, YrO/IbHbIH paspes.

VALIDATION OF MODES FOR OPEN CAST MINING OF THICK LIGHTLY PITCHING COAL
Cherskikh O.I., Principal Engineer, Vice Director, Shchadov’s Borodinsky Open Pit Mine, SUEK-Krasnoyarsk,

Russia, e-mail: CherskihOl@suek.ru.

The article offers a technical approach to validation of operating modes for open cast cutting of thick lightly pitch-
ing coal in accordance with the implemented strategy of an open pit mine. Type designs are presented for reference
strategies of an open pit coal mine based on the following characteristics: objective, mine development forecasting
time-frame, admissible risk level and direction of mine expansion, investment strategy and profit maximization method.
Selection of a rational, i.e. relevant to the implemented development strategy, operating mode of open cast mining
involves determination of open pit mine parameters, considering target criteria of the mineral mining strategy under
implementation. The basis of maintenance and sustenance of the rational mining mode is the improvement of the flow
process quality characterized by organization and technological effectiveness. The author suggests characterizing the
flow process organization by the indexes of personnel qualification and production cooperation consistency. The tech-
nological effectiveness of a flow process is suggested to estimate using a standardization factor and a rational mining
factor. Efficient and mutually complimentary tools of the flow process quality improvement are the standardization and
rating of production operations and functions and the evaluation system for performance of heads of producing depart-
ments (rating system), which ensure the required level of the technical efficiency and organization of a flow process.

Key words: open pit coal mine strategy, rational mining mode, flow process, mining method parameters and
criteria, flow process quality, organization, technical efficiency, standardization, rating of production operations and
functions, production efficiency and safety, open pit coal mine.
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