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OIIBIT 3KCIVTYATALIMH H OLIEHKA
TEXHHYECKOIO COCTOSIHHA
MMPOXOAYECKOIO KOMBAHHA
H3BHPATE/IbHOI'O AEHCTBHA

I10 MTAPAMETPAM MEXAHHYECKHX
KO/IEBAHHH

IpeanoxeHa cucTeMa TeXHHUYECKOTO OOC/YKHBaHHUA IO (haKTHYECKO-
MY TeXHHYECKOMY COCTOSIHMIO, OLIeHHBaeMOMY I10 pe3y/bTaTaM MOHH-
TOpHHra rnapaMeTpoB BHOPALIHH.

KnroueBble c/10Ba: KOMOAMHOBBIF CIIOCO6, MeToAbl Hepaspyilaioero
KOHTPO/1A, BUOPOAHarHOCTHKa.

B HacTosilllee BpeMsl Bce Ooriee MHMPOKOE paclpocTpaHe-
HHe TO/YJaloT MMPOXOoauYecKre KoMOarHbl N3bHUpaTenbHO-
ro AeWCTBHsA, MPH 3TOM 06/1aCTb NMPUMEHeHUs HX TNOCTOAHHO pac-
IIMPSAETCH 3a CUeT Co3AaHUsA Bce 6oree coBeplileHHbIX MaiuH. Oa-
HaKO BHeApeHHe TMPOXOAUeCKHX KOMOaMHOB CaepKHUBaeTcs 3a cueT
HECOBepIIeHCTBA CHUCTEMbl HMX TeXHUYeCKOro obcayxuBaHus. B
CTaTbe TpeasiaraeTCsi BBeCTH CHCTeMY TeXHHYeCKOro OOCAyKHBa-
HUA 10 (PaKTUYECKOMY TeXHHUECKOMY COCTOSIHMIO, OlLIeHHBaeMOMY
IO pe3y/IbTaTaM MOHUTOPHHIA [apaMeTpPOB BUOPALIMH.

Kriouesble cnoBa: KOMOAMHOBBIM CIOCOO, MeToabl Hepaspy-
LIaloLero KOHTPO/IsA, BUOPOAUArHOCTHKaA.

B HacTosiee BpeMsi pocT 106bIYM YI7isi HEBO3MOKEH 6e3 pocTa
TeMITOB MPOBe/IeHUsI [MOArOTOBUTENbHBIX TOPHBIX BbIPAaOOTOK. K3
BCeX M3BeCTHBIX CIIOCOOOB IMPOBeaeH s FOPHBIX BbIPaOOTOK camoe
IIMPOKOE paclpoCTpaHeHHe MOoMyYu/1 KOMOaMHOBBIM Criocod, ¢
NpYMeHeHHeM MPOXOAYeCKUX KOMOaMHOB M30HpaTe/IbHOTO AeMCT-
BHfl CO CTPE/IOBUAHBIM HMCIIO/MHUTeNnbHbIM opraHoM. O6aactb npu-
MeHeHUs 3TOro criocoba ¢ KaXKabiM roIOM PacIIMpPseTcs, B CBA3U C
cosnaHueM 6oriee COBepllleHHbIX MPOXOAYECKHUM MallKH.

Ha yronbheix npearpusituax OAO «CYIK-Kysbace» exeroaHo
npoxoautcss nopsiika 70—80 KWIOMETpOB TOArOTOBUTE/bHBIX
TOPHBIX BbIpaboTOK (prc. 1) ¢ mpuMeHeHHeM KOMOAMHOB HM30Hpa-
TefbHOTrO AeNCTBHS.



Ha puc. 2—9 npencraBieHbl aaHHble 06 oObeMax MPOXOAKH
BbipaboTtok Ha maxtax OAO «CYOK-Kysbacc» npoxomueckKuMmr
KOMOaHaMU U36HpaTe/bHOro CHMCTBHA CO CTPeNOBUAHBIM HCIIOZN-
HUTE/IbHBIM OPraHOM.

AHasM3 MpeACTaB/IeHHbIX AaHHBIX YKa3blBaeT Ha TO, YTO Ha
waxtax MnpuMeHsiiotcs Kombamubl [TIKC, KI1-21, I1-110, CM-
130K, kpaTkasg TexHH4ecKas XapaKTepHCTHKa KOTOPbIX MpeacTaB-
neHa B Tabn. 1.

B03MOXKHOCTH MPHYMEHEeHHs1 3THX MalllMH MHOroo6pasHsl. [Ipo-
XOZIKa OCYIIeCTB/AAeTCA 110 NopoaaM CpeaHei MPOYHOCTH (Tabn. 2),
MPU Ha/IMYUK B TI71aCTe MTPOCAOMKOB 60/1ee BLICOKOM MPOYHOCTH, a
TaKKe Iorpy3ka v TPaHCTIOPTUPOBKA paspylieHHOM TOPHOM MacChl.
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Puc. 1. O6pem npoxoaku Ha waxtax OAO «CYIK-Kysbacc» 3a 2006—
2011 rr.
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Puc. 4. O6vem npoxoaku Beipaborok Ha . Kornuckan

BaxHeiuyM ycioBreM obGecriedeHusi BHICOKHMX TeMIIOB IPO-
XOZKHY fB/feTcs noanepxKaHue paboTOCNOCOOHOrO COCTOAHUA BCe-
rO Mapka npoxoavyeckKWx KombairHoB. [lostomy npobnema MoBbl-
WIeHHsA HaZeXHOCTU W [AONTOBeYHOCTH ITPOXOAYECKOM TeXHHKH
HMeeT Goriblioe 3HaueHue. [Ipy 3ToM 3HauuTesIbHas PO/b OTBOAWT-
CH BONPOCaM MOBBIILIEHUS HaZeKHOCTH, KOTopas obecrneurBaeTced B
OCHOBHOM paLlMOHa/IbHOM OpraHMU3alliell TeXHHYeCKOM 3KcIulyara-
umn. Hanbornee achdertiBHO 3amaua cO3AaHUs CHCTEM KOMITICKC-
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HOT'O KOHTPO/Isl, MO3BO/IAIOIIEr0 AUAarHOCTUPOBATh M MPOrHO3WPO-
BaTh TEXHUYECKOE COCTOSIHWE MallMH Y MeXaHH3MOB, YIPaB/IATh HX
HaZIe2KHOCTBIO M 3KOHOMMYHOCTBIO, MOXKeT ObITh pelleHa Ha 6ase
6e3pa3bopHbIX METOIOB OLICHKH MX TeXHUYECKOrO COCTOSIHUS.

[To pe3ynbrataM MHOIOYHC/IEHHBIX UCC/IeIOBAHUI FOA0Basi Mpo-
M3BOIMTE/TbHOCTh TIPOXOAYECKHMX KOMOAMHOB K KOHLIY CPOKa HX 3KC-
T/IyaTalMu CHrKaetcss B 1,5 — 2 pasa Mo cpaBHEHHIO C IepBOHa-
Ya/IbHOM, YMEHBLIAIOTCA U NMoKasaTe/in HaaekHOCTH. o oLieHkam
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Puc. 6. O6bem npoxoaku Bripaborok Ha m1. KpacHosapckasa
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Puc. 7. O6bem npoxoakHu Boipa6oTok Ha w. uM.C.M. Kuposa
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Puc. 8. O6bem npoxoaku Beipa60ToK Ha w. TanauHckas-3anaaHanl

3KCIIepTHBIX 06cnenoBaduit 36 % npoxoayeckux KOMOAMHOB, 3KC-
nnyatyupyiommxcs Ha maxtax OAO «CYIK-Kysbaccr», HaxoauTcs B
HeZIoNYyCTHMOM TEeXHHUECKOM COCTOSIHWHM, TpHUeM IpeBa/Mpyiollas
0N aBapHMHBIX OTKasoB, 52 %, MpHUXOAWTbCA Ha MexaHU4YecKoe
o6opynoBaHue.

[nsa cokpalleHysi BpeMeHU TMPOCTOs Y MOBbIEeHUsT 3 eKTUB-
HOCTH UCMO/b30BAaHUA MPOXOAYECKOro 060PYAOBaHUS BO3MOKHO
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MPHUMEHATh CUCTEMY O6C/TYRUBaHUS 10 PAKTHYECKOMY COCTOSIHUIO,
KOTOpas ob/agaeT c1eayIouMH MPerMYIIeCTBaMH:

® Ha/IMuMe MOCTOSHHOM MH(OPMALIMKM O COCTOSIHUM arperaTos,
OXBAUeHHbIX MOHHUTOPHWHIOM, T[IO3BO/ISIET [/IAHUPOBATb M BBIIO/-
HATb TeXHUYECKoe OOC/MyKHMBaHWe W PeMOHT 6Ge3 OCTAaHOBKH IpO-
M3BOZCTBAa M MPAKTHYECKHU HCK/IIOUMTb OTKa3bl (BHEI/IaHOBbIE OCTa-
HOBKH) 000PYAOBaHHS;
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Puc. 9.06pem npoxoakH Bbipa6oTok Ha . TanauHckan-3anaanan2

Tabmmua 1

TexHu4yeckas xapaKTepHCTHKa

Tun KombGaiina I'MKC I-110 KI1-21 | CM-130K
YcraHnoBneHHas MomHocTh, KBT 110 195 186,5 232
MorHocTs 3n1ekTpoasuraresns 55 55 110 150
HICTIO/THHTE/IbHOTO OpraHa, KBt
MpouseoanTensHOCTS, M°/MUH 0,23— 0,3— 0,3— 0,35—

1,42 1,7 2,0 1,8

MakcuManbHBIM Nipesern npoy- 70 100 100 80
HOCTH paspylllaeMbIX Mopox,

[Ma
MakcuMaribHOe ceueHne 25 28 20
BBIPaGOTKH, M
Yron Hak/oHa BbIPabOTKU, Ipan +10 +12 +12 +12
[abapuTHble pasMeps!, MM

ANYHA 10500 12700 12500 12800

IIMPHHA 1600 2300 2100 2510

BBICOTa 2100 1800 1850 1790
Macca KombaliHa, T 25 41 45 32
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Tabnuua 2
KnaccudHkauua ropHsix nopoa no npeaeny Npo4YHOCTH NPH CXKaTHH

Knacc nopoani XapaKTepucTHKa nopoasb! IMpeaen npouHocTH
MO NPOYHOCTH npu cxkatuu, Mlla
[ BecsMa npoutsie >150
II [pouHsbie 90—150
I Beliie cpeaHert MpoYHOCTH 70—90
\Y) CpenHeit NPOUHOCTH 40—70
\Y Cnabble 20—40
VI Ouenb criabbie <20
4%

1 Xopomee
2 VAOBIETBOPUTEILHOS
3 momyCTIMOR

4 HeJOMYCTHMOS

36%

Puc. 10. CocrosHHe napka npoxoa4ecKHX KOMOaiHOB

1 OTKAa3H MEXAHIMECKOTO
000PY,A0BaHIA

2 OTKA3bE AMEKTPHIECKOTO
0BopYROBAHIIA

3 OTKA3KI TTIPABMIMICCKIIN CHCTEM

4 HPOURE OTKA3H 40%

Puc. 11. Knaccuipukauus oTKa3soB NpPOXoa4eCKHX KOMGaiHOB

® BHeaApeHHe OOCNYKHMBaHUS MO (PaKTUUECKOMY COCTOSHHUIO TI0-
3BO/IAeT AOOUTHCA YBe/mMueH s 3pPEeKTUBHOCTH TTPOU3BOACTBA OT 2
0 10 % 3a cueT NPOrHOSUMPOBAHHMSA U T/TAaHMPOBAaHUA O6BHEMOB TeX-
HHUYeCKOro o6cnyKUBaHUS Y peMOHTa MPo6/1eMHOro 060pya0BaHUS,
CHMXKEHHs PacXO/0B Ha ero TeXHHUeckoe OOC/IyKUBaHHe;

® BHeI/IaHOBbIE OObeM pPaboT, BbI3BAHHBIM UYpe3BblYaHBIMU
CUTYaLIMAMH, OOBIYHO COCTaBasfeT MeHee 5 % oT obuiero ob6bema
PaboT, a BpeMs npocTod oBopyaoBaHHUsa — He 6onee 3 % oT Bpe-
MEHH, 3aTpayeHHOro Ha TeXHHYecKoe OOCMyKUBaHHe: OIbIT TMOKa-
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3bIBaeT, UTO TUIIMUHBIE PAcXO/bl HA PEMOHT IPU aBapHHHBIX OTKa-
3ax obopymoBaHua B cpeaHeM B 10 pa3s MpeBbllllaloT CTOMMOCTb
PEMOHTa TIpH BOBpeMsi OOHapYKeHHOM OTKase.

[IpuMeHeHre 3TOM CUCTeMbl HEBO3MOXKHO 6e3 COBpPeMEeHHbIX
MEeTOAOB AWAarHOCTUPOBaHUsA obopyaoBaHuA. [IpyH 3TOM BakHeH-
MMM 3a4a4aMM  TIOBBILIEHHWA HAleXKHOCTH TeXHO/IOTMUECKOro
o6GopyaoBaHys ABAAIOTCH:

® 1iCCrIeIOBaHNE MEXaHU3MOB TTOBPEKIACHUH;

e yHdopMaLIMa O 3ariace MPOYHOCTH /1A TIPOrHO3HPOBAHUA
OCTATOYHOIO pecypca paboTOCrOCOBHOCTH;

® BHeJpeHHe CTpaTeruu MPOQUIaKTUUECKOrO OOCAYKUBAHUS
o6opyaoBaHus 1Mo PakTHUECKOMY TeXHHUECKOMY COCTOSIHHUIO.

[lMarHoCTHKa MallIMHHBIX arperatoB obecrieurBaeT HeoOXOoau-
MYI0 MH(OPMALIMOHHYIO 0a3y A8 3THX 3a4ay, TakK KaK IO3BO/AeT
MMPOBOAUTH:

® OLICHKY PAKTHUECKOrO TeXHUUECKOrO COCTOSIHUSI MALIMHbI;

® pacrio3HaBaHVe MPHU3HAKOB Pa3BUBAIOLIMXCS TTOBPEKIACHHIA;

® MAGHTHU(UKALIMIO TIPUYMH TOsAB/IeHUS 1edPeKTOB M MOBPexX-
[IeHHBIX KOHCTPYKTHBHBIX 3/IEMEHTOB MAIlIMHHOIO arperara;

® [IPOrHO3HMPOBaHHe pecypca 6e30rmacHOM SKCII/TyaTalllH.

Bce Metoapl Hepaspymaioniero KOHTPOASA AenaTca Ha TpU
rpyrnbl (pyc. 12): nedpekrockormueckre (TectoBble), nedeKToMeT-
pHUecKre M aAvarHocTudeckue (pyHKLMOHasbHbIe). [lasi TOpHBIX
MallMH Oo7ibllle MOAXOAAT (PYHKLIMOHA/BHBIE MeTOAbl AUArHOCTH-
poBaHHuA. Tak ansa onpeneneHys PakTHUECKOTO TeXHHYECKOro Co-
CTOSIHUSA MPOXOAUYECKUX KOMOaMHOB Hanboree MpUMeHHMbl MeTOIbI
(PYHKLIMOHA/TBHOM AMArHOCTUKKM — KOHTPO/Ib COCTaBa BellecTBa U
aHa/M3 MeXaHNYeCKUX KoreHaHHi.

[na aHanusa B3ATHIX B Mpoliecce 3KCIVyaTalyyd npob Macna
MCIO/Ib3yeTcs MHOTOKaHa/lbHasi poToMeTpudeckasa cuctema MPC-
11. YcraHOBKa Mpu MOMOIIM CMEKTPanbHOIO aHa/lM3a MexXaHWue-
CKHX MpHMecel Mac/la OCYIIeCTB/IAeT orpeae/ieHre KOHLICHTPaLMii
MeTa//TMYeCKUX YaCTHL B HeM — MPOAYKTOB U3HALMBAHUSA AeTasiei
(comepxaHyre menoyHblix MeTtaioB, Ca 1 Ba — ocHoBbI Moiole-
AVCTIePTUPVIONIMX U APYrUX MPUCAZIOK K MaclaM, a TaKke KpeMm-
HUs, KaK OCHOBBI abpasvBHBIX, CaMbIX OMACHBIX 3arpA3HeHHI Mac-
na). OCHOBHBIMM MeTa//laMH, OIpeAe/siollMMA TeXHUUYeCKOro COo-
CTOSIHUSL Y3/I0B IPOXOAYECKHX KOMOAMHOB, SB/SIOTCA Kerneso,
Me/lb, XpOM, HHKe/b ¥ KpeMHHH. Ha ocHoBe nonyueHHomn nHdop-
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Buabl u meTofbl HepaspyLwaowero

KOHTPONS

_ AycTineckait (yrbTpassykosoit)

Puc. 12. Meroabs! AHarHOCTHPOBaHHA FOPHBIX MallHH

MalliMd O COCTaBe IpyMeced B Mac/ie BO3MOXKHO CBOEBPEeMeHHO
MPOrHO3UPOBaTh M MpeAoTBpallaTh OTKa3bl PeYKTOPOB M orpe/e-
AsTh UX PaKTUYECKOe COCTOsHUE.,

BubpoauarHoctka OTHOCUTCH K (PYHKLMOHAIBLHBIM METOZaM,
MO3BO/IAIOLINM BBIABAATH /1€(PeKThl Y3/I0B M arperatoB He BBIBOAS

Puc. 13.Ananusarop Bu6-
Paunn / BanaHCHpPOBOYHBIH
npu6op ArAT-M

MPOXOAYECKU KOMGalH U3 3KCIvyaTa-
unni. MaMepeHue BUOPOaAKYCTHUUECKHX
XapaKTepUCTUK Ha TMOALIMITHUKOBBIX
OMNOpax MeXaHW3MOB I103BO/ISET Pacro-
3HaTb Takue feeKThl U TMOBpeXKIeHHs
Kak aucbasaHC Ba/IOB; MOBpeXKACHUS
MOAMNITHHMKOB CKO/IBKEHHS] U KaueHUs;
NMOBPeXKAEHHs 3allelVIeHU B 3yOuaThiX
nepenayax; IIOBpeXaeHHUd MydT; Io-
BpeXAeHHA  3MeKTPUYEeCKUX  MallMH.
Mamepenre u aHamm3 BUOpaLMM TPU-
0bpenr ocoboe 3HaueHHe ené M MoTo-
My, YTO OHH OOeCrneyMBaloT OGOorblIoe
KO/IMYeCTBO KauyeCTBeHHOM HHGopMa-
LMY PYU HU3KHX KalTUTa/IOB/IOKEHUSAX.
[ns onpeneneHuss YpoBHs BUOpa-
LMK WCTO/MB3YeTCsl aHa/lM3aTop OTede-
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CTBEHHOTO MpPOU3BOACTBa «Arar M» BO B3pbIBOMCKPOOE30IacHOM
vcronHeHuH (puc. 13).

BaxkHelmm 1 0aHUM M3 OCHOBHBIX (DAKTOPOB, OKa3bIBAIOIIMX
pelaioliee BO3AEHCTBUE Ha Pecypc 3/eKTpOMeXaHHYeCKoro 060-
PYaAOBaHMA, AB/IAETCH HaAeXKHOCTb PabOThl MOALIMITHUKOBBIX Y3/10B
Y 3y6yaThIX Mepeaay. :

[IpuumHbI BbIXO4a PeAYKTOPOB M3 CTPOS MOTYT OBbITh YC/TOBHO
K/IaCCU(PHLIMPOBaHbl MO HECKO/IBKKMM TpyIlaM: 3aBOACKON Opak,
BBICOKHE Harpysky, MOrpelHOCTH MOHTaXKa WM MpOTeKaHHe ecTe-
CTBEHHBIX IMPOLIeCCOB M3HOca. B cuiy Toro, uro xapakrep, KOTo-
PBIF MMEIOT TOBPEeXKAeHH s, BbI3BaHHbIe ONpeze/leHHbIMU MPUYHHA-
MM, AOCTAaTOYHO Crelr@UYeH M Y3HaBaeM, MOSAB/AETCH BO3MOXK-
HOCTb, Ha OCHOBE BM3Yya/lbHO-M3MEPHTe/IbHOTO KOHTPO/IA YCTaHO-
BUTb TNTPHUUMHHO-C/Ie/ICTBEHHYIO CBSA3b M ONpeae/vTb MPHUUHMHY BO3-
HHUKHOBeHUA aedeKra.

BesycioBHO, nedpekTsl 3KCIVIyaTalMOHHOIO XapakTepa, aedek-
Thl MOHTaxKa U COOPKH, a Takke AedeKTbl M3rOTOB/ICHUS PeayKTo-
POB BHOCAT B M3MepseMblii CUrHa/ MeXaHU4YeCKUX KoreOaHHM pas-
MYHBIE M0 XapakTepy cocTrapisiomre. OaHakKO BepHbIM OOpasoM
pa3paboTaHHbI KOMIVIEKC AUArHOCTUYECKUX TMPHU3HAKOB [103BO/ISET
OBHapyKUBaTh M Pacro3HaBaTh Ha HayaslbHOM CTAAWK Pa3BUTHS BCE
BUABI 1eheKTOB, OrpeaeTh TeXHUUECKOoe COCTOsIHKE peayKTopa U
obecrieyrBaTh A0CTAaTOUHO AOCTOBEPHbIN MMporHos [1, 2].

[na noctpoeHuss A0CTOBEPHOM MPOrHOCTHUECKOM MOoJeu /e-
rpazalyy  3/1eKTpoMeXaHH4YecKkoro o6opyaoBaHHsA, HeOoOX0auMO
BbIOpaTh MH(POPMaTUBHbIE KPUTEPHH /151 BHIMTO/THEHHSA OLIGHKHU Xa-
PaKTepHbIX HEeHCITpaBHOCTEH, U, KpOMe TOro, OIpeae/InTh IPaHHLIbI
[OTYCTHMBIX 3HaYeHWH BbIOpaHHBIX KpuTepueB. Kcxons us ocHoB-
HbIX NPHWHLIMIIOB BUOPALIMOHHOM AWArHOCTHKH, B KauecTBe WH-
dOpPMaTMBHOTO KpHTepHs OLIeHKH BbIOHMpaeM IOKa3aTellb aMIIH-
TYAHOTO 3HaYeHUs BUOPOCKOPOCTU Ha XapaKTepHBIX YacTOTaX.

PaccMoTprM noctpoeHre AoArocpoyHOro NporHo3a Ha OCHO-
Be 9KCIMOHEHLIMa/IbHOM 3KCTPAro/siMK AUAarHOCUUECKUX De3y/lb-
TaToB.

CxeMa KOHTPO/IBHBIX TOYEK M3MepeHHsi BUOpalliu TpyBeaeHa
Ha puc. 14.

Ha puc. 15 npuBeneHs! peaynbTaThl KOHTPO/IA BUGPOCKOPOCTH
Ha TMOIMITHMKOBBIX Y3/1aX 3/1eKTpO/ABUraTe/lsi MPUBOJAA Pe3aHus
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npoxoayeckoro KombariHa CM-130 B 3aBHCHMMOCTM OT ero Hapa-
GOTKH T10C/Ie PEeMOHTa, M /IMHHA TpeHaa, MOCTPOeHHas M0 pe3y/ib-
TaTaM /I0ITOCPOYHOrO MPOTHO3MPOBaHMA, a TaKXkKe IPaHMLIbI Mepe-
XOZOB TeXHHUECKOro COCTOSIHMA M3 YIOB/IeTBOPHTE/IBHOTO B 0-
nycTHMOoe (3e/1eHblt LiBeT) U M3 AOMYCTUMOIO — B HeIONYyCTHMOe
(KpacHBbIH LiBeT).

1450

Tl

Puc. 14. KoHTponbHble TOYKH H3MepeHH: BHOpallHH Ha pexXyileH 4acTH
CM-130

Vs, MM/C
OcHoBHOM

OcHoBHOM

.
1,

OcHosHOM L/

L3

OcHoBHOI - Py

OcHosHoM /

‘-_—*""( .o

OcHosHolt -

OcHoBHo#  OcHoHolt  OcHosHo#t OcHoBHOH OcHoBHOH OcHoBHOH — OcHoBHOH OcHOBHOH OCHOBHOM

T, moTouac

Puc. 15. Pesyabtatsl BHOpOoOGCAeaOBaHHA OMOPHBIX MOAUIHIHHKOB

S/eKTpoaABHraTe/in NpHBOAa pe3aHHs NpPOXoaA4eckoro kombaiina CM-
130
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Kak HeTpyaHO BuaeTb, 3a 7 ThICAY MOTOYACOB PabOThl TexXHH-
YecKoe COCTOSIHME 3/IeKTPONPHBOAA TMPAKTHUUECKH HCUepriaHo U
TpebyeTcs PEMOHT peXyIlei YacTH.

Ha puc. 16 mnpuBeneHbl pe3yabTaThl AUArHOCTUYECKOro 06-
C/leIOBaHHsA PeayKTopa pe3aHus Mpoxoadeckoro kombaitHa CM-
130. Kak cneayer W3 mpuBeaeHHBIX Pe3y/bTaTOB, TeXHUYECKoe
COCTOsIHME peayKTopa pe3aHMs K KOHLY Meproda HabmoaeHHMH
CTas10 HeAOMNYCTUMbBIM, UYTO TpebyeT npoBeaeHUs peMoHTa. Cpas-
HeHve BHOPOAKTHBHOCTU OIOP 3/1eKTPOABHUraTens W peaykropa
MOKa3bIBaeT, YTO HMCTOYHHMKOM IIOBBILIIEHHONM BHOpALIMK ABIAETCA
peaykTop pe3aHus.

AHanu3 CrieKTPOB HarpyKeHHOCTH OTOPHBIX Y3710B peayKTopa
pe3aHusi MoKasazl, UTo Haubornee BepoATHBIM AedeKTOM fAB/AeTCs
HapylleHye 3y6o3aller/ieHHs B BO/THOBOM Mepeaaue, YTO BbI3bIBa-
€T TOBBILIEHHYIO BUOPALIMIO OMOPHBIX MOALIMITHUKOB (pHc. 17).

[Mocnenyromuit BU3ya/ibHBIN OCMOTP U AedpeKTalusa peayKTo-
pa pe3aHus TOKasalAW MPaBUIBHOCTb TOCTaB/IEHHOrO AWarHo3a
(puc. 18).

Takum o6pa3oM, MokasaHO, UTO paspaboTaHHas MPOrHOCTU-
yeckasl Mo/enb, OCHOBaHHas Ha CTATUCTHUECKUX pe3y/bTaTax
BUOPOANArHOCTHKH, Mno3sozgeT ¢ 95 % moBepHTenbHOM BepOATHO-
CTBIO MPOTHO3HMPOBATh MOMEHT Tlepexo/ia B HeMCITpaBHOE COCTOsIHUE,

Vs, MM/C
OcHoBHOM

OcHoBHOM

L Y

OcHoBHOM
OcHoBHOM
. *
OcHosHoO
OCHOBHOIA /4 -

OcHoBHOI * ) *
OcHosHOM —

e 200

OCHOBHOD" Ll).iklr oS T T S ST N S S WAV S S LA (
OcnoBHolt ~ OcHoBHOH ~ OcHoBHOM OcHoBHOH OcHOBHOM OcHoBHOM  OcHoBHOM OcHOBHON OCHOBHOM

T, moTouac

Puc. 16. Pesyabtatbl BHOpoOo6CIea0BaHHA ONOPHBIX MOAUIHITHHKOB pe-
AYKTOpa pe3aHHA NpoxoadecKoro kombaiina CM-130
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mic2 F=2257.2245 Ty, 3.6917 m/c2
N CK3=10.2558 m/c2
i

AU

500 1000 1500 2000 2500 3000 3500 4000 4500 5000 Yacrora, M

Puc. 17. CnekTp cHrHana BHOpaUMH peaAyKTOpa pe3aHHS C Pa3BHTbIM
AePeKTOM KOHTaKTHPYIOLIHX NMOBEPXHOCTel 3ybYaThIX Ko/lec

Puc. 18. [ledextn! s3ybuatoli nepesayn B BOTHOBOM peaAYKTOpe pe3aHHA
Kombarina CM-130

rpossilliee aBapHUHHBIM OTKA3OM Y3/la WK arperata ¥ OCYIIeCTB/ATh
3 deKTUBHOe [/IaHWPOBaHHe PEeMOHTHBIX paboT, NpeayrpeX-
[AIOIIMX BO3HMKHOBEHHE aBapHMHBIX CUTYALIMIA.

B urtore npennoxenHoe pelieHre no3BonMT MUHMMH3UPOBATh
H3/1epXKKH, CBfi3aHHbie C BHE3alHbIM BHIXOAOM OOOPYAOBAaHUA U3
CTPOsi, ONTUMHU3UPOBATb /TIOTMCTHKY U CK/IA/ICKOE XO3SMCTBO. By-
OYT co3naHbl BCe YCIOBUSA /18 Tlepexosa K KaueCTBeHHO HOBOM
CHCTeMe yripaB/ieHHs TexXHHYECKUM OOCIyKUBAHHEM Mpoxoaue-

CKHX KOMOalHOB Ha OCHOBe MOHHUTOPHHIA HMX TeXHHUYEeCKOIro CO-
CTOAHMA.
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crowned with a hypothesis on impact the coal methane has on
vegetation.

Key words: gas content, methanotrophs, methylotrophic bacteria,
soil air.
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Mametiev L.E., Lyubimov O.V., Drozdenko Yu.V. ANALY-
SIS OF CURRENT TRENDS OF HIGHER RESOURCE FOR

SUPPORT UNITS OF AUGERDRILLS ...........cccoiiiii

The possibilities of improving for the support unitsof auger drills, to
increase the share of rolling bearings, which are unmanned into
well space.

Key words: auger drilling, a support bearing unit, resource.

Mametiev L.E., Lyubimov O.V., Drozdenko Yu.V. EVALUA-
TION OF CHARACTER OF STRESS-STRAINSTATE OF THE
INTERNAL STRUCTURE OF THE BALL BEARING WITH AFZ

INTO THE SUPPORT UNIT OF AUGERDRILL ..............ooooiin.

Analyzed the character of the stress-strain state of the internal
structure of the ball bearing support with AFZ into auger
drill support units, set the resource parameters for these
bearings.

Key words: auger drilling, a support bearing unit, resource.

Pashkevich N.A., Rasshchepkina E.A. ROLE OF SYSTEMS
OF EARLY DETECTION OF IGNITION, AND ALSO COM-
PLEX SYSTEMS OF SAFETY ON DANGEROUS PRODUC-

TION OBJECTS ...ttt

The article presents fire statistics and basic causes of fires at
production plants. The issues of higher fire safety are dis-
cussed. Probable fire-hazardous or explosion-hazardous con-
ditions within a process procedure are described together
with the process control scheme. In the end, the authors of-
fer an integrated approach to safety of dangerous production
facilities.

Key words: fire, statistics, fire safety, fire detection and extinguish-
ing, precaution, fireproofing, dangerous production facilities,
complete integrated automation.

Shabanov A.A., Velikanov V.S. DEVELOPMENT ILL-
DEFINED MANAGERIAL SYSTEM BY FUNCTIONAL COM-
FORT ON WORKER PLACE OPERATOR OF THE MOUN-

TAIN MACHINE........ooiiiiiiii e

In article are considered possibility of the practical use the possibili-
ties of ill-defined modeling in ambience MATLAB for estimation
microclimate on worker place operator. The ill-defined system is
designed for ensuring normative parameter microclimate in
worker to zone machinist mountain machines.

Key words: microclimate, the temperature of the air, relative mois-
ture, velocity of the moving the air, ill-defined conclusion, er-
godicity factor.
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Velikanov V.S. DEVELOPMENT CAD WORKER OF THE

PLACE OF THE MACHINIST EXCAVATOR .........cccoociiiiiniiiiens

The considered problems to automations in ergodicity designing, cer-
tain approaches to person and technology, and principles of the
distribution function between person and automation. The tradi-
tional systems will presented in computer aided design worker of
the places. Motivated use "capsule” system in designing worker
place of the machinist of the excavator with development CAD
worker of the place of the machinist of the excavator EKG - 5A.

Key words: ergodicity designing, machine-associated approach,
anthropoid approach, CAD, "capsule" system, anthropomorphism
signs, virtual reality.

Shershukova K.P., Telyuk A.S. RISK ASSESSMENT OF HAZ-
ARDOUS PRODUCTION OBJECTS FOR DESIGNING AUTO-

MATIC SAFETY SYSTEMS ..o

The article describes methods of risk class evaluation at dangerous
production facilities as early as design stage of automatic safety sys-
tems and exemplifies application of these methods in assessment
of the absorber unit risk.

Key words: safety, risk class, risk, risk evaluation, safety systems.

Antonov Y.A., Buyalich G.D., Korchagin 1.Y. PROPOSALS
ON THE IMPROVEMENT OF HYDRAULIC SYSTEM OF

HEADINGMACHINE ...ttt

On the basis of the analysis of the hydraulic system heading machine
offered variants of its improvement.

Key words: heading machine, hydrosystem, outrigger, hydromotor,
hydrocylinder, hydroallocator, valve.

Buyalich G.D., Buyalich K.G., Voevodin V.V. THE IMPACT
OF STROKES OF LEGS ON THE RADIAL DEFORMATION

THEIR WORKING CYLINDERS .........ccooccciiiiiiiiii

The character is mounted radial deformation of a cylinder when
changing strokes for legs of different manufacturers mechanized
supports.

Key words: mechanized supports, leg, changing strokes, radial de-
formation.

Buyalich G.D., Antonov Y.A., Sheikin V.I. THE RESULTS
OF THE STUDIES OF THE INTERACTION WITH THE ROOF
LINING, EQUIPPED WITH ACTIVE FIXING DEVICES OF

Given the results of mine studies the interaction of mechanized roof
supports, equipped with active fixing devices of face, with a heavy
roof.

Key words: mine studies, roof supports, interaction with a heavy
roof, fixing devices of face
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Tyulenev M.A., Lesin Yu.V. WASTEWATER TREATMENT
TECHNOLOGY AT OPERATING OPEN PIT MINES IN KUZBASS

The actual data on application of artificial filtering masses under the
conditions of operating open pit mines in Kuzbass are presented
in the article.

Key words: artificial filtering mass, open pit wastewater, filtration.

Aksenov V.V., Kostinets LK., Beglivkov V.Yu. JUSTIFICA-
TION OF NEED OF CREATION OF AN EXTERNAL LOCO-
MOTORS OF A GEOHODSFOR CARRYING OUT RESCUE
EXCAVATION ..ottt

Features of process of carrying out rescue developments with appli-
cation of geohods are described, a number of tasks of determina-
tion of parameters of an externallocomotors is defined, their ur-
gency is proved.

Key words: rescue development, geohod, external locomotors,
screw blade.

Aksenov V.V., Timofeev V.Yu. DEVELOPMENT OF THE
CONCEPTUAL ALTERNATE CIRCUIT DESIGN OF DRIVE
FOR A RESCUE ROADWAY CONSTRUCTION DEVICE ON
THE BASIS OF A GEO-ROVER ........coooiiiiiiiiiiiiiieeeeeee

The article deals with alternate arrangements of drive and transmis-
sion in a device meant for rescue roadway construction (geo-
rover) on the basis of harmonic drive with intermediate rolling
and the ring-arranged engine with rotational motion.

Key words: geo-rover, transmission, mechanical transmission, geo-
rover transmission requirements.

Akimenko V.V. SAFE REPAIR TECHNIQUE FOR ELECTRIC
ACTUATOR OF MINING SHOVELS...........ccoociiiiiieiiieeeinn

The essential stages and job content of standard repair of electric ac-
tuators for mining shovels are in focus of the article.

Key words: electric actuator, mining shovel, repair technique.

Mansurov A.A. AUTOMATION OF PRODUCTION-SUPPORT
WORK AS THE SAFE AND EFFICIENT BUSINESS MANAGE-
MENT FACTOR ...

The author analyzes operation of automated control during mainte-
nance and repair of mining machinery.

Key words: maintenance and repair, “Parus-UMP,” “Kompas GP.”

Kvaginidze V.S., Zaripova S.N., Koretskaya N.A. OCCU-
PATIONAL TRAUMATISM SITUATION IN MINING INDUS-
TRY OF THE NORTH........coooiviiiiiiiiiiiiii

The state of mining industrial injuries in terms of the mining compa-
nies in the North Russia is analyzed in the article.

Key words: occupational traumatism, accidental situations, accident
rate, mining industry.

314



Akimenko V.V. INFLUENTIAL FACTORS FOR SAFE AND EF-
FICIENT OPERATION OF MINING SHOVEL ELECTRIC
ACTUATORS UNDER CONDITIONS OF NERYUNGRINSKY
OPENPITMINE. ..ot 150

The author examines the factors that influence the safe and efficient
operation of electric machinery under the Extreme North condi-
tions.

Key words: mining shovel electrics, wear and tear classification.

Kvaginidze V.S., Vorsina E.V., Arslanov K.R. GEOLOGY

AND GEOTECHNOLOGY INFLUENCE ON THE CAPACITY

AND SAFETY OF SMALL OPEN PITS IN THE NORTH.................... 158
It is considered how the geological and geotechnological factors in-

fluence the change in the mining output and safety at small open

pit mines in the North.
Key words: open pit mining, geological factor, coal output, overbur-

den removal.

Kvaginidze V.S., Zaripova S.N, Koretskaya N.A. ANALYSIS
OF VARIANCE FOR ASSESSMENT OF INDUSTRIAL INJURY

The article deals with analysis of factors that influence rate of indus-
trial injuries in open pit mining.

Key words: injury factor, correlation analysis techniques, analysis of
variance, criterion of Fisher-Snedecor.

Nikiforov 1.G. EFFECT OF WELDING PARAMETERS ON RE-
LIABILITY AND SAFETY OF METALWARE JOINT WELDS............. 169
The research work includes a procedure of assessing the influence
exerted by repair welding parameters on the reliable and safe
weld sealing of load-bearing elements of engineering structures.
Key words: repair welding, welding material, joint weld reliability
control and testing.

Kvaginidze V.S., Smirnov V.S., Cherkasov V.A. THE
CONDITIONS AND CAUSES OF ACCIDENTS, PERSONAL
INJURIES AND OCCUPATIONAL DISEASES AT COAL MIN-

ING AND PROCESSING PLANTS IN KUZBASS ........ccccccoevviiinne. 173

The authors are scrutinizing the current situation in occupational
safety and health at coal mining and processing plants in Kuzbass.

Key words: labor protection, industrial safety, industrial injuries.

Akimenko V.V. ELECTRIC ENGINE FAILURES, THEIR SIGNS,
CAUSES AND RESTORATION METHODS...........ccooviiiiiiieeeeeeee, 191

The article describes the basic types and sources of the electric en-
gine failures, as well as the debugging methods.

Key words: asynchronous square-cage rotor motor, phase-wound ro-
tor motors, DC machines.
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Kvaginidze V.S., Smirnov V.S., Cherkasov A.V. PERSON-
NEL RESERVE GENERATION AS THE BACKBONE OF SAFE

AND PRODUCTIVE OPERATION OF A COMPANY ........cccovouneeen.

The article highlights the basic types and methods of personnel re-
serve generation.

Key words: personnel reserve, development reserve, functioning re-
serve, personnel reserve generation principles and sources, job
analysis.

Smirnova E.G., Tokarev E.N., Zasimova T.V. DEVELOP-
MENT AND IMPLEMENTATION OF QUALITY SYSTEMS — A

PREREQUISITE FOR INDUSTRIAL SAFETY .....c.ooeviviiiiiiiiieeens

The article deals with technical regulation, includes the introduction
of technical regulations, deals with mandatory safety and health
requirements, risk assessment, fire, environmental, and health
and safety standards. This leads to a significant improvement in
the industrial, economic and social security.

Key words: technical regulation, industrial, economic, social, safety,
quality system, risk assessment.

Smirnova E.G., Tokarev E.N., Zasimova T.V. STATE CON-
TROL - BASIS IMPROVE INDUSTRIAL SAFETY, QUALITY
AND COMPETITIVENESS OF PRODUCTS AND PRODUC-

TION PROCESSES.........ocoooiiiiiiiiiiic ettt

The subject of this article is to study the state control (CC) as a form
of assessment of conformity to standards of quality and safety of
products and activities, carried out through the tool checks involv-
ing research institutions, commercial and non-profit organiza-
tions, testing laboratories - accredited institutions holding various
forms of state ownership (etalons measuring tools, techniques,
and so on).

Key words: state control (CC), the assessment of conformity to stan-
dards of quality, safety, production and products, competitive
products, production processes, measuring tools, techniques.

Stein E.M., Alekseeva Yu.V. METHODS FOR SOCIO- ECO-
NOMIC ASSESSMENT OF THE TERRITORIAL LOCATION OF

REAL ESTATE IN THE CITY STRUCTURE .........coooveiviiiiiiie.

The article highlights the process of transition to a market econ-
omy in Russia, involving in its sphere of land relations. Practice
shows that the problem of privatization of land and other real
estate are especially difficult in urban areas, where for decades
there was no system of land use boundaries and registration of
land use.

Key words: socio-economic assessment, the territorial location of
real estate, the city structure
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Bobrowskiy S.V. SECURING DATA AND DOCUMENT MAN-

AGEMENT SYSTEM-UTILITIES ...

This article examines patterns of interaction and workflow in the sys-
tem utilities. Describes the processes. Scheme is proposed and
analyzed documents between entities belonging to the housing
complex. Describes the technology of processing of the data pro-
vided in electronic form.Considered security features of docu-
ments in the system of providing housing services and fundamen-
tal difficulties in providing security.

Key words: Structure of Housing, automated data collection system,
the use of digital signature (EDS), electronic document.

Sysoeva E.V. ORGANIZATION AND MANAGEMENT IN-
VESTMENT

STREAMS VENTURE FUND, IS RESPONSIBLE SAFETY AND

SECURITY REQUIREMENTS ........cccccciiii

This study examines the functions of the organization venture proc-
ess, which is venture fund managers. Venture capital investments
in the market the key to successful implementation of the venture
management company of its functions is its reputation and finan-
cial history (track record). Financial history establishes guidelines
for investors on the expected future profitability.

Key words: investment flows, venture capital fund, venture capital
investment model of organization, management, security, reliabil-
ity, venture capital management companies.

Gavrilov D.D. SAFETY AND QUALITY OF LIFE OF PEOPLE
WITH CLUSTER REPRESENTATION SOVERMENNYH
SMALLER COMMUNITIES OF LOW-RISE COTTAGE DEVEL-

OPMENT (SMP ICSE) ....coceiiiiiiiiiiiiiiiiiiiiiiiiccecee e

This article introduces the concept and formation of a new type of
settlement - Modern Small settlements of low-rise cottage devel-
opment (SMP ICSE). Invited consideration of the settlement in
the form of economic and social cluster formations. Describes the
essential components of a cluster of SMP-MKZ, the characteris-
tics and features of its safe operation. Examines the potential for
economic development, and the need for legislative recognition
of the status of the cluster of SMP-MKZ and its features.

Key words: economic clusters, security policies, management sys-
tems, business relations, modernization of life, quality of life,
small settlements, cottage development.
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