© A.A. Xopewok, /1.E. MameTtbes,
A.10. Bopucos, C.I'. MyxopTtukos, 2012

A.A. Xopewok, /1.LE. Mamerses, A.IO. Bopucos,
C.I'. MyxopTHkOB

PA3PABOTKA Y3/10B KPEIT/IEHHUA
AHCKOBOI'O HHCTPYMEHTA K PABOYHM
OPI'AHAM ITPOXOAYECKHX KOMBAHHOB

I'lpoBeseH aHaM3 TeXHHYECKHX peLIeHMI 10 CO3AaHMIO Y3/I0B Kperl-
/IeHHAl IMCKOBOI'O MHCTPYMEHTa K MCIO/IHUTEe/IbHBIM OpraHaM FOpPHBIX
KOMOaHHOB /1 peasi3allMd COBMeLIeHHS TPOLIECCOB paspylIeHHs,
Aapob/ieHysl, MOTPY3KH FOPHOM MaccChl M MOBBIIEHHA 3¢heKTHBHOCTH
MOHTaKHO-IeMOHTaKHbIX OIepaLMii B NPHU3aGOHHOM MPOCTPaHCTBe
r1013eMHO¥ FOPHOH BbIpabOTKH.

KmioyeBble cioBa: MpoxoadeckHii KOMOariH, HCIIO/MHUTE/IbHBIE OpraH,
KOpOHKa, INpu3Ma, Y3e/1 KpervieHHUs, AUCKOBbI HHCTPYMEHT, HaIlpA-
JKeHHOe COCTOfIHHe.

H a Kadenpe ropHbix MairH U KoMrziekcoB Kysl TY B Te-
YeHHe AAUTe/IbHOrO BpEeMeHW TMPOBOAMUTCH HCCIeI0Ba-
Te/lbCKUEe U ITPOEKTHO-KOHCTPYKTOPCKHUE paboThl MO  CO3AAHHMIO
YHU(HLIMPOBAHHOIO MCKOBOIO HMHCTPYMEHTa A/ pacliMpeHHUs
06/1aCTH  MpHMeHeHHsd 110 Pa3pylIeHHI0 HEeOAHOPOAHBIX YI7ie-
MOPOAHBIX 3a00MHBIX MAaCCUBOB MPU OYKCTHBIX, GYPOBBIX U TMPO-
xomyeckux pabotax. [Ipu aToM ocoboe BHMMaHMe yaensieTcsi He
TO/IBKO KOHCTPYKLIMM MCKOBOIO MHCTPYMEHTa, HO W ero pacrioso-
XKeHUIO U (DUKCALIMK B Y371ax KperieHWs Ha pabourxX U MCIIO/IHU-
Te/IbHBIX OpraHax ropHbIX MamiuH (1, 2.

HeobxoanMo yunThIBaTH HE TOMBKO KOMMUECTBO M KOHCTPYK-
TUBHbIe TapaMeTpbl 6a30BbIX Y3/10B HECYIIMX 3/IEMEHThl C Y3aMh
KpervieHUsi 1 TPAaHCTIOPTUPOBaHUsA TMPOAYKTOB paspylleHHs B Ipe-
fenax IWHWPHHBI MOrPY30UHOro (PpoHTa, HO M TaKkKe KO/MMUYECTBO
paspyIaiolie-Norpy304HbIX KOPOHOK C MapaMeTpaMd MX KUHeMa-
TUYECKOro B3anuMoaeincTaud [3, 4].

[na BbIGOpa HarpaB/IeHHI1 COBEPILIEHCTBOBAHUS KOHCTPYKLIMIA
Y3/10B KpervieHUs] IMCKOBOTO MHCTPYMEHTa MpeACTaBAseT UHTepec
aHa/IM3 C/IeYIOIMX TeXHUUeCKHX peleHuit (pyc. 1): natenrtoB PP
Ne 2239059, 2455486 wu aBropckux cBunetenscteB CCCP
Ne 1456558, 1555481, 1280119.
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[luckoBas mapouika ([Tatent P® 2239059, E 21 C 35/19,
ony6a. 27.10.2004), cocTouT M3 AMCKOBOTO 3/1eMeHTa, KOTOPbIf
yCTQHOB/IEH Ha uarde, KOHCOMbHO WM CheMHO 3aKpervieHHOH B
aepXarerie apoIKH ¢ BO3SMOXKHOCTBIO CBOOOAHOrO BpallleHUs BO-
Kpyr Hee U B OCEBOM HallpaB/leHHH 3apMKCUpOBaH Ha Hei C Mo-
MOILBIO KOMOWHHUPOBAHHOIO pPaAHaZibHO-YIIOPHOTO  MOALMITHHKA.
[landpa coeanHeHa C aAep:KaTeneM IAPOLIKKA KperexHbIM BUHTOM
(puc. 1, a). Henocratkamu 3TOM KOHCTPYKLMM fBMSETCA BbICOKas
C/IOKHOCTD IMPOLIECCOB COOPKH M Pa3bopKH MOALIMITHUKOBOTO Y3r1a,
BbICOKHE KOHTaKTHbIe HAarpy3KHh Ha Oropy KaueHus, MPUBOALIIHe K
WMHTEHCHBHOMY H3HOCY AOpPOXKeK KaueHus. [Ipy 3TOM KperiexHbli
BUHT [pefHa3HauyeH TO/bKO Ansi COOPOUHBIX M KperexHbIX orepa-
LIMi1, @ B C/IyYasiX 3aK/IMHHMBAHKA KOHUUYECKHX COTPsKeHHI Lardobl
OCH AMCKOBOM IIAPOIIKK C THE3/10M fepKaresis, BUHT He obecrie-
yMBaeT IPOU3BOACTBO AEMOHTAXKHBIX OMepalyy TyTeM HCMOIb30-
BaHHA OCEBOTO YCW/IHA pe3bObl. MIX MOXHO OCYLIeCTBHUTb C TOMO-
IIbIO YAAPHBIX HArpy3oK, YTO MOXKET [OBPeANTh pe3boy.

HcnonHutensHbll opraH ropHoro KoMbariHa (A.c. 1456558
CCCP, xa. E 21 C 27/02, ony6n. 07.02.89, Bion. Ne 5), Bkmaio-
YaeT OTPe3HOM AWCK M CTYIHLY C BUHTOBBIMU TMOTPY30OUHBIMH /10-
MacTAMM M [AMCKOBBIMK MLIApOIIKAaMH, 3aKpeI/IeHHbIMM Ha OCHX,
pa3MellleHHbIX B KPOHINTEeMHAX, YCTAHOB/IEGHHBIX 3a BUHTOBBIMU
MOTPY30YHBIMU /IOTIACTAMU. B KpOHIITEMHaX BbIMO/HEHbI Harpas-
AAIOLIMe T1a3bl, B KOTOPBIX pasMellieHbl YIpyrue 3/1eMeHThl U OCH
OVICKOBBIX IIApOLIeK. YNpyrve s71eMeHThl BBIMO/IHeHbl B BHZE Ta-
penbyaThiX TMPYKUH C HaMNpaBIAOUMMH MNWIbKaMU (puc. 1, 6).
Henoctatkammu 3TOro MCro/nmHUTENbHOrO OpraHa SIBASETCS CNOXK-
HOCTb KOHCTPYKLIMH, YMeHbIlleHHe Bbl/IeTa UHCTPYMEHTa IpH YBe-
MMMYEHHH TIPOYHOCTH 3a0OMHOIO0 MAacCMBA U C/IOKHOCTb MOHTaX-
HO-ZIEMOHTaKHBIX OTEepaLMii TP 3aMeHe y3ia KpervieH!s B Mpu-
3aB6OMHOM MPOCTPaHCTBe.

PaGouwnit opran ourcrHoro KombariHa (A.c. 1555481 CCCP,
k1.E 21 C 25/04, ony6a. 07.04.90, Bion. Ne 13), BkmouaeT cTy-
MUY, OTPEe3HOM AMCK, MOrpY304HbIe /I0TIacTH, B KOTOPble BCTpOe-
HbI OIOpPBl AMCKOBBIX IIapolliek. Kaxaas oropa COAepXKUT KPOH-
WTelH B BUae ABYX OOKOBBIX MMOBEPXHOCTEeMH, MeXaAy KOTOPbIMH B
Na3y ycTaHOB/IeHa AWCKOBas Iapolika Ha ocH (puc. 1, B). Henoc-
TAaTKOM [AaHHOM KOHCTPYKLIMH SIB/SETCHA C/IOXKHOCTb KOHCTPYKLIMH,
XapakTepH3yeMoe HHU3KOM PEeMOHTHOM MPUrOAHOCTBIO M Ha/lHurieM
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K/IMHOBO¥ MOBEPXHOCTH Ha OCH Kper/ieHUsl Ha TOPLIeBOM YacTH CO
CTOPOHBI TOrPY30YHOM MOBEPXHOCTH /IOMNACTH IIHEKa, UTO YC/IOK-
HfeT npoliecc COOPKH U Pa3bOpKH Y3r1a AMCKOBOIO HMHCTPYMEHTa
MPU 3KCIVIyaTalmd. MaeanbHo K/IMHOBas MOBEPXHOCTh KperexkHOM
OCH JO/MKHa COOTBETCTBOBATh M BMMCHIBATHCH B BUHTOBYIO TMOBEPX-
HOCTb TPAHCTIOPTUPVIOIIE-TIOrPY30UYHYIO /10T1acThb IHEeKa.

HcnonHurenbHbiM oprad A06biyHOro KoMbaiiHa (A.c. 1280119
CCCP, ka. E 21 C 25/00, onyba. 30.12.86, Bion. Ne 48), Brto-
YaeT CTYMHUILY, OTPE3HOM MAWCK C pe3liaMH, TMOrpy304HbIe /I0TacTH,
3a KOTOPBIMU PACro/IoxKeHbl MOoC/1e1I0BaTe/lbHO KPOHIITEHHBI C VK-
perzieHHbIMHM Ha HHX AWCKOBBIMH Iiapouikamu (puc. 1, r). Hemoc-
TaTKaMH 3TOM KOHCTPYKLIMK SIB/ISIeTCA Ha/lMuMe ABYXOTMOPHOM CHC-
TeMbl KperieHUsi [MCKa U 3alliThiOOBKa MabUPHHTHOIO MPOCTPaH-
CTBa MeXay ONMOPHBIMU KPOHIITEHHAMH.

O6mMM HeaoCTaTKOM 3TOrO KOHCTPYKTMBHOrO 6/10Ka MpHBe-
[IeHHBbIX TeXHUYECKHX pelIeHHI SB/ISeTC HU3Kas agaliTMBHas CIio-
COBHOCTb BCeX Mepeurc/ieHHbIX paboyrX OpPraHoB W Y3/I0B Kperl-
NeHUs [OUCKOBOTO MWHCTPYMEHTa K H3MEHSIIoUMMCH  (PU3UKO-
MeXaHUUYeCKHUM CBOMCTBAM IMOPOAHBIX MAacCHMBOB, TO €CTb K Orepa-
TUBHOMY H3MEHEHMIO MapaMeTpoB paspylileHys 6e3 W3MeHeHUs
KOHCTPYKLIMK B PaMKaxX YHU(PHULIMPOBAHHOI'O Y3/1a.

HMcnonuurenvHbiit opraH npoxoadeckoro KombariHa ([Tar. PP
2455486, MIIK E 21 C 25/18, E 21 C 27/24, ony6a.
10.07.2012, Bron. Ne 19), pa3paboTaH Kaceapoi ropHbIX MallHH
y koMmriekcoB Ky3l TV (puc. 1, a) [3] u comepxuT cTpeny, pasaa-
TOYHBIA PeAyKTOp, ABe paspyllialolie-Torpy3ouHble KOPOHKH, OCH
KOTOPBIX IMapa/iie/IbHbl MPOAOABHOM OCH CTpenbl. Kopnyc Kaxaor
Y3 paspylalolle-TIorpy304HbIX KOPOHOK BBIMIO/IHEH B BU/IE YCeUeH-
HOM KOHWYECKOW MOBEepXHOCTH, /MO0 B BHIE YCEUEHHBIX MHOIO-
rpaHHbIX NUpamua. Ha HapyKHBIX MMOBEpPXHOCTAX KOPIYCOB pa3-
pYIIAIOIe-TIOrPY30YHbIX  KOPOHOK  YCTAHOB/IEHbl  TpeXrpaHHbIe
MPU3MBI C Y3/1aMU Kper/ieHHUsl IMCKOBBIX MHCTpYMeHTOB. Ha kax-
ayio ock-Landy cBOOOAHO MOCaXKeH AWCKOBBIM MHCTPYMEHT, KOH-
CO/IbHO YCTAHOB/IGHHBIH Tepea rpaHbio MpUaMbl. KperiexHas yacTh
ocu-liandbl pa3MelieHa BHYTPU TPEXIPAHHOM IPH3Mbl M KEeCTKO
NpYIKpervieHa I/1aHKOH-3aMKOM K reperopozke 6onramu. C obeux
CTOPOH AWCKOBOTO WHCTPYMEHTa YCTAHOB/IEHbl AWMCTAHLIMOHHBIC
TOPLIeBble KO7Iblla, BHIMTO/HSAIOMNE (PYHKLMIO YITOPHBIX TOAUMITHU-
KOB, BOCITPMHHMAIOLINX OCeBble Harpy3KH IPU pa3pylleHHH.
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Puc. 1. KoucTpykTHBHBIE 0COOEHHOCTH Y3/10B Kpel/leHHs THCKOBBIX HH-
CTpyMeHTOB: a — TnateHT PP Ne 2239059; 6 — a.c. Ne 1456558; B — a.c.
Ne 1555481; r — a.c. Ne 1280119; 12— natent PP Ne 2455486

[TpenmyiiecTBOM AaHHOTO TEXHUUYECKOTO pellieHHUs ABASEeTCA
TO, YTO OH MOXKET KOHCTPYKTHBHO aJallTUPOBAThCA KaK K OAHOKO-
POHYaTHIM, TaK M K ABYXKOPOHYATBIM M KMHEMaTHUeCKH COIpsiKeH-
HBIM MCIO/THUTE/IBHBIM OpraHaM MPOXOAYeCKUX KOMOaHHOB.
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HenocraTtkamMu naHHOM KOHCTPYKLMM Y371a Kperv/ieHUsl AHMCKO-
BOTO HWHCTPYMEHTa SB/AETCH COXKHOCTb KpervieHHWsl OCH-Liaridpbl
BHYTPHU TpexXrpaHHOM MPU3MbI M OTCYTCTBHE 3/IEMEHTOB, obrier-
YaIOIIMX MPOU3BOACTBO MOHTAKHO-ZIEMOHTAXKHBIX PaboT.

[ns BbIGOpa KOHCTPYKTMBHBIX W CW/IOBBIX IMapaMeTpoB Ha Ka-
denpe ropHbIX MaurH U KoMrviekcoB Kysl TY npousBeneH cratu-
YeCKUI1 pacueT Ha IMPOYHOCTh ABYXOMOPHOIrO Y3/1a KpervieHUs auc-
KOBOTO MHCTpyYMeHTa [1] Ha paavanbHOM KOPOHKE MpOXOAYEecKOoro
KoMbaliHa ¢ UCMONb30BaHHEM MeTo/1a KOHEUHbBIX 3/1eMEeHTOB.

Pacuer ycunuii pesanus Pz, BHeapenuss Py u 6okoBoro Px Ha
[VICKOBBIX MHCTPYMEHTaX MMPOU3BeZIleH Mo CHCTeMaM YpaBHeHuH (1,
2) [5] ¢ yueToM KOHCTPYKTUBHBIX M PEXKHMMHBIX [TapaMeTpoB, a TaK-
JKe XapaKTepPUCTHK PaspylliaeMoro MacCHBa IO Ggx:

e /719 YCAOBUM Gge 50 MIa ¢ KOHMUECKUMM AMCKOBBIM MHCT-
PYMEHTOM:

P, =R0\p,ft, -sin(0,90) sin¢-o,, -2;

P, =P, -ctg(ko); (1)
p -p _ﬂb_
x * R sin(k0)

® /719 YCIOBUM Oc> D0 MIla ¢ BMKOHHMUYECKUM AMCKOBBIM HH-
CTPYMEHTOM:

P, = Royp,t, -sin(0,96). S0 *92)

cos @,

‘2 (2)

CX

P, = P, - ctg(k®);
P =P Lb_
“ Rsin(k6)

rae P,, P,, P, — npoekiiny BeKTopa Ycuiuii P Ha ocu AeKapToBOM
cuctems! KoopanHat O,, O,, Oy, cootBerctBeHHO, KH; R = 0,08 M
— pazauyc AUCKOBOTO MHCTpYMeHTa, M; 0 = arccos((R-h)/R), paa; p
= 0,0015 M — paanyc KpOMKH TPUTYIIZICHHS AMCKOBOTO HMHCTPY-
MeHTa, M; t, = 0,03 M — war paspyienus, M; h = 0,006 M — ray-
6uHa BHeapeHus, M; b = 0,03 M — To/nmMHA HMHCTPYMEHTa, M;
¢1,p2 — TepeaHHH WU 3a4HUM Yr/bl 3aocTpenus, rpaad; k = 0,8 nipu
L>h, k = 0,5 npu L = h; L — BbicoTa 06HaxkeHHO MOBEPXHOCTH,
M; 0 <A< 1 — B 3aBMCHMOCTH OT BHA pPe3a; Gp, Gex — Ipesernbl
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MPOYHOCTH Ha OAHOOCHOE pacTsxKeHue H cxkatve, MIa; ¢ = 1,0 —
OGMOKMPOBAHHBIN K TTOBTOPHO-O6/TOKUPOBAHHbBIN PEXKM paspyLIeHHs,
¢ = — 1,0 — cBo60AHBII 1 MOMYCBOOOAHBIN PEXKUM paspylleHHs .

B tabn. 1 npeacrasieHsl pe3ynbTaThl pacyeTa YCH/IWM Harpy-
JKEeHHS y371a KpervieH s /7151 TpeX BapUaHTOB OGMKOHUUYECKOTO U OA-
HOTO BapHaHTa KOHWYECKOIO AWCKOBBIX WHCTPYMEHTOB C Y4YEeTOM
CXeMbl CH/1 TIpe/ICTaB/IeHHOM Ha pHC. 2.

£
¥

Bis

Puc. 2. Cxema cH/, 1eHCTBYIOILIHX Ha AHCKOBBIH HHCTPYMEHT B y3/1e Kpe-
naeHHs

von Mises (NA*2)
20,000 0000

von Mises (NAv'2)
20 000 0000

18 000 000,0 18 000 000,0

16 000 000,0 16 000 0000

14 000 000,0 14 000 0000

12000 0000 12000 0000

10 000 000,0 10000 000,0

8000 000,0 80000000

6 000 000,0 6000 000,0

. 40000000 ©. 40000000
. 20000000 . 20000000

— 00 — 00

Puc. 3. PacnpeaeneHHe 3KBHBA/IeHTHBIX HaNpSAXEHHH IO KPHTEpHIO
Museca B y3nax Kpen/ieHHsi GHKOHHYECKHX AHCKOBBIX HHCTPYMEHTOB ((
= @1+92 = 25°+5° = 30°) c yueTOM XapaKTepHCTHKH pa3pylllaeMoro Mac-
CHBa: a — o, 70 MIla; 6 — o, 120 MIla
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Ha puc. 3 npeacraBneHsl [Be WMIOCTpaLMH pacripedeneHys
SKBMBA/ICHTHBIX HaNpsXKeHHH Mo KpuTepHio Museca B ya3nax aBYX-
OMOPHOTO Kper/ieHUsi OGUKOHWUeCKHX ANCKOBBIX MHCTPYMEHTOB.

Kak creayer M3 aHaziM3a pe3y/bTaTOB PacyeToOB, 3KBHUBA/ICHT-
HBbIX HarpsKeHWH no Kputepyio Museca B y31ax KpervieHusi, OHU
He npesbialoT 20 Ml a, yto cymecTBeHHO HHKe Npesena TeKyue-
cti ans BbiOpaHHOM Mapku cTamu 35XI'CA. C rnepexoaoM oT
aCUMMETPHH K CHMMETPUHM OHKOHHUECKHX AWMCKOBBIX HMHCTPYMEH-
TOB, TPOC/IeKUBACTCA CHHXXEHHe MapaMeTpOB 30H 3KBUBA/ICHTHBIX
HanpsXKeHUH B HerOABWXHOM OCHU KperieHus. [Ins KOHHUUeCKOoro
[MCKOBOI'O MHCTPYMEHTa MapaMeTpbl 30H 3KBMBA/ICHTHBIX Harpsi-
eHUM B HeIOABMAKHOWM OCH Kper/ZieHUsl MPSAMO MPOIOPLIMOHA/IBHO
CBfA3aHbI C [IPOYHOCTHIO 3a60MHOTO MacCHUBa.

ManoxeHHble Bblllle pe3y/bTaThl MOAENMPOBAHHMA Y3/10B Kperl-
MleHHs1 AUCKOBOI'O MHCTPYMEHTa Ha KOPOHKAaX MPOXOAYECKHX KOM-
GaitHOB IMO3BO//IN CPOPMY/TUPOBATh TPEOOBAHUSA K KOHCTPYKLIMH
WCIIO/IHUTE/IbHBIX OPraHOB C IBYMA paava/ibHO-OCeBbIMU KOPOHKa-
MU C MOBBILIEHHBIMH (PYHKLIMOHA/TbBHBIMU BO3MOKHOCTSAMM 10 pas-
pylIeHHIO, APO6IEHUIO U MOrpy3Ke FOPHOM MacChl.

[lonyueHHble pe3ynbTaThl MO3BOMAIOT paspadoTaTh YHUQHLIM-
POBaHHBIN Y3e/1 KpervieHHsl AWCKOBOTO MHCTPYMEHTa K TpexXrpaH-
HOM npu3Me, obecrieyrBalolle MOrpy30YHO-TPAHCTIOPTUPYIOLIVIO
CMIOCOGHOCTb MCTOMHNUTE/IBHOTO OpraHa MpoXoayeckoro KoMbariHa
B pexXKMe peBepCUBHBIX BpallaTe/IbHbIX M TMOCTYIaTe/IbHbIX /IBH-
XKeHUI.

[ononHurenbHO MoXKeT ObITh peasiM3oBaHa BO3MOMKHOCTb I10-
BblllleHHAl 3(P(PEKTUBHOCTH MOHTaKHO-IEMOHTaXKHBIX OIlepaliiii B
NpHU3abOMHOM TMPOCTPAHCTBE T[1OA3EMHOM TOPHOM BHIPAOOTKU B
Mpoliecce 3aMeHbl Y3/10B Kper/ieHUsi AWCKOBbIX HMHCTPYMEHTOB B
TPeXrpaHHbIX MPHU3MaXx.

CITHCOK /IHTEPATYPbI

1. Xopemok A.A. TlepcrieKTrBbI PUMEHEHHs IMCKOBOTO MHCTPYMEHTa /IS
KOPOHOK npoxoaueckux kombaitHos / A.A. Xopeok, /1.E. Mametses, B.B. Kys-

Heuos, A.IO. Bopucos // BectH. Kys6acckoro roc. Tex. yHuB. — Kemepogo,
2010. — Ne 1. — C. 52-54.

35



2. Xopemok A.A. OrbIT 3KCI/IyaTallMM pabodyero MHCTPYMEHTa WCIOMHN
Te/bHBIX OPraHOB FOPHBIX MallMH Ha maxTax Kys6acca / A.A. Xopewok, A.M
Llexun, B.B. Kysueuos, A.lIO. Bopucos, I'1./1. KpectoBoaasmxenckuit // I'opHoe
obopyaoBaHre H anekrpomexaHrka. — 2011. — Ne 4. — C. 8-11.

3. INar. 2455486 Poccuiickaa Penepaums, MIK E 21 C 25/18, E 21 C
27/24 (2006.01). MicrionnurenbHbIM opraH Npoxoayeckoro kombaiiHa / Mamerts
eB [1.E, Xopemok A.A., Bopucos A.IO., KysHeuioB B.B., Myxoptukos C.I'.; 3as
BUTe/b W MaTeHToobnanatens PenepasibHoe rocyaapcTBeHHoe GioaxKeTHoe obpa
30BaTe/lbHOE YupeKieHHe Bbicliero npodeccruoHansHoro obpasoaHus «Kysbac
CKMI rocyaapCTBeHHbINM TeXHUYecKHit yHuBepcuteT nMeHu T.P. [opbauesar (Kya
I'TY). — Ne 2010141881/03 ; zasea. 12.10.2010 ; ony6a. 10.07.2012, Bion
Ne19. — 14 c.

4. HecrepoB B.H. VicnonHuresbHblA OpraH MpoXoaueckoro KombaiHa s
COBMellleHHs1 TIPOLIeCCOB Pa3pyileHus 3abosi ¢ aApobrneHreM HeraGapUTOB U IO
rpyskod ropHoi maccel / B.M. Hecrepos, /1.E. MametbeB, A.A. Xopeuok, A.IO
Bopucos // Bectn. Kya6acckoro roc. Tex. yuuB. — 2012, — Ne 3. — C. 112-
117.

5. KysnerioB B.B. O6ocHoBaHMe MapaMeTpoB M pa3paboTKa HCIIOMHUTE/Ib
HOTO OpraHa NpOXOA4YeCKOro KoMGaiHa, OCHAILEHHOTO AMCKOBBIM UHCTPYMEHTOM
ABTOped. auc. ... KaHa. TexH. Hayk. — Kemeporo, 1992. — 16 c.

KOPOTKO OB ABTOPAX

Xopetiok Anekcert ArleKceeBHY — [OKTOP TEXHUYECKHX Hayk, rnpodpeccop, 3aB
Kadeapoit ropHbIX MallMH M KOMIIIEKCOB, Ky3Gacckuit rocynapCTBeHHBIN TeXHH
yeckuit yHuBepcuteT uMenn T.P. ['opbauesa, 3aB. nabopatopreil KOMIVICKCHOE
MexaHU3allMK paspaboTKU yrosibHeiX Mectopoxaenuit Mucturyr yras CO PAH
bau.asp@rambler.ru,

MawmertveB /leoHna EBreHreBHMY — [OKTOp TeXHUUECKHWX HayK, Mpodeccop Ka
denpbl TOpHBIX MalllMH U KOMIIEKCOB, Ky36acckuil rocynapCTBeHHbIM TeXHUUe
ckuit yHuBepcuteT uMenn T.P. 'opbauesa, bau.asp@rambler.ru,

Bopucos A.JIO. — ct. nipernogaBaTtesb Kadpeapsl TOPHBIX MAlIMH U KOMIIGKCOB
Kysbacckuit rocynapcTBeHHbIH TexHUYecKHi YHHBepcuteT uMeHu T.P. ['opbaue
Ba, bau.asp@rambler.ru,

MuyxoptrkoB Cepreri [ pyropbeBny — covickaternb, Kysbacckuil rocyaapCTBeHHbIE
TexHH4eckuit yHuBepcuteT mMeHW 1.P. [opbaueBa, 3aM TI71aBHOTO MexaHK:
OAO «CY2K — Kysbace».

36


mailto:bau.asp@rambler.ru
mailto:bau.asp@rambler.ru

roPHAA KHUTA ISSN 0236-1493

u TOPHbIN

MHOOPMALIMUOHHO-
AHAJTIUTUYHECKNU
BIOJIJIETEHD

(HAYYHO-TEXHUYECKU XXYPHAJT)

MINING INFORMATIONAL
AND ANALYTICAL
BULLETIN

(SCIENTIFIC AND TECHNICAL JOURNAL)

OTAE/bHbIN
BbIMYCK 6

2012

NMPOMBDILLIEHHASA
BE3OMNACHOCTb
N OXPAHA TPYAA

rOPHbI UHXXEH




MUP TOPHON KHUTU




PEJAKLIMOHHBIN COBET
HU3JATE/IbCTBA {'OPHAAl KHHUTA»

INpeacenarenn
[1.A. ITYYKOB - un.- kopp. PAH

3am. npeaceaarens
[1.X. THTHUC - renepansnsiii nnpextop

HanarenscrBa “I'opHana kuura”

UneHsnli peacosera
A.A. BAPHX - nupexrop TH YpO PAH

A.A. AMHUTPHEB - akanemux PAEH
B.H. 3AXAPOB - mupexrop UIIKOH PAH
A.P. KAIVTYHOB - ua.- kopp. PAH
B.A. KAPTO3HHA - akazemux PAEH
A.B. KOPYAK - akazemnk MAH BIlI
M.B. KYP/IEHH - akanemux PAH

B.H. OITAPHH - ua.- xopp. PAH

B./1. [IETPOB - akaaemux MAH BIII
H.10. PACCKA3OB - anpexrop UI1 ABO PAH
K.H. TPYBELIKOH - axanemux PAH
B.A. YAHTYPHHA - axanemux PAH

B./1. LIKYPATHHK - sas. xacdeapoit MITY




»KypHan ocHoBaH B 1992 r. ISSN 0236-1493

'OPHbIN

NMHOOPMALIMOHHO-
AHANINMTNYHECKNMN
BIOJIJIETEHD

(HAYYHO-TEXHUYECKUA XXYPHAJT)

MINING INFORMATIONAL
AND ANALYTICAL
BULLETIN

(SCIENTIFIC AND TECHNICAL JOURNAL)

NMPOMbLIWNIEHHAA
BESOMNMACHOCTD
N OXPAHA TPYAA

OTOENbHbIN
BbINYCK 6

— 2012
«rOPHAA KHUIA»

rOPHbiM1 NHXEHEP

>




YK 371.13:338.3.01
BBK -4*65.2/4-65.9

181

181

Kuura coorBerctByer « MrHeHHYeCKHM Tpe6GOBaHHAM K M3AaHHUAM KHHXHBIM
a8 B3pocabix» Canl TuH 1.2.1253-03, yreepsxaerrbim [ 1aBHbIM rocyaapCTBeH-
HBIM caHHTapHbIM BpadoM Poccur 30 mapta 2003 r. (OCT 29.124-94). Carin-
TapHO-3ITHAEMHO/IOTHYeCKoe 3akmodeHre PenepanbHOF caAyYKObl 10 Haa30py B
cohepe 3alMTHI paB roTpebHTesner H 6/arononyyus deaoBeka Ne 77.99.60.953.

A014367.12.11

MpomblwneHHana 6e3onacHOCTb N OXpaHa Tpyaa: Matepuansl
MexayHapogHOM Hay4yHO-NpaKTuyeckon KoHdpepeHummn. OTaenbHbIN
BbINYcK [ opHOro MHOPMALIMOHHO-aHATUTHUECKOTO BloriieTeHst (HaydHO-
TeXHUYecKoro xypHana) Mining Informationa and Analytica Bulletin
(scientific and technical journal).— M.: MaaatensctBo « opHas Kuura».
— 2012.—Ne OB6.—320 c.

ISSN 0236-1493 (8 nep.)

B c6opHuK Bowy MaTeprasnsl MexRayHapoaHO!H HayuHO-TIPaKTHUECKOM
KoHcpepeHLu «[ IpoMbilieHHast 6e30MacHOCTb M OXpaHa Tpyaa», Mpo-
BeZleHHOM B B YueGHo-HayuHO-TipousBoactBeHHoM Llentpe «CTPOM-
TOPMAILl» 10-11 cenrsibps 2012 rona. B c6bopHyK BK/moYeHbl paboThl,
BBINO/IHEHHbIE YYeHBIMH, COTPYAHUKAMHU U CTeLIMa/IMCTaMU Hay4yHBbIX,
MPOEKTHBIX UHCTUTYTOB, BY30B, FOPHOAOOBIBAIOMMK KoMIaHHi Poccru.
C6opHIYK NpeacTaB/sier UHTepec A1 HaydHbIX, MHKeHePHO-TeXHHYeCKHX
PabOTHHKOB, aCTIMPAHTOB HayYHbIX MHCTUTYTOB, MPOEKTHBIX OPraHH3allit,
TOPHBIX MTPEANPHATHI W CTYIEHTOB BY30B.

YK 371.13:338.3.01
BBK -4*65.2/4-6£ .9

ISSN 0236-1493 © Konnektue aptopos, 2012

© Hanatrermcro d opHas kavrar, 2012

© [lvi3aiiH KHUTH.
Hanarenbctso { opHas Kavrar, 2012




M3OAHME OCYLWECTBIAETCA
nPU COOENCTBUM:

Yue6Ho-Hay4YHO-pou3eodcmeeHHo20
& /A Lenmpa « CTPOUIOPMALL»,

KK AR Pacnadckoli y2onbHoU KoMnaHuu,

R oK AN

HN3damenbcmea «MopHasi kHu2a»,

HNHeecmuyuoHHO20 ¢hoHOa
noddep)XKu 20PHO20 KHU20U30aHusl,
npoekm 'MAB-2559-12.




PEAARKLIMOHHAA KOAAETUA
TopHoro uRGOpMauUOHHO-
AHAAUMUYECKOTO broaaemens

F'naBHbLIU pegakmop
N.X. FTMTUC - U3gamenbcmBo «[opHaA KHu2a»

YneHbl pegkonneauu
A.A. ABPAMOB - MITY
B.H. AMUHOB - Nempo3aBogckuu 'Y

B.A. ATPYWKEBWY - UHcmumym ycoBepweHCMBOBaHUA
20pHbIX UHXeHepoB, MITY
H.A.TONYBLOB - U3gamenbcmBo «FopHaA KHU2a»

E.B. OMUTPUEBA - N3gamenbcmeo “fopHaA KHuz2a”
A.B. )KABWH - Tynbckul I'Y

A.B. MAKAPOB - PITPY
WU.I0. PACCKA30B - uUra aBo PAH

PEAAKLIMOHHAA KOAAETUA
CBOPHMKA “TOPHbI UHZKEHEP"

FnaBHbIU pegakmop

B.C. KBATMHUO3E — gokmop mexHu4ecKux Hayk, hpodpeccop
3aM. 2naBHO20 pegakmopa

I.1. KO30OBOW - gokmop mexHu4eckux HayK, npodpeccop

B.M. NETPOB - gokmop mexHu4Yeckux Hayk, hpocpeccop

YneHbl pegkonneauu

A.N. BEPYKAHCKWM - gokmop mexHuueckux HayK, hpocbeccop
B.M. TEPUKE — gokmop mexHu4yeckux Hayk, npodeccop

H.A. AYOHUK — npopekmop no y4ye6Ho-Memoguyeckol pabome
C.H. 3APUMOBA — gokmop mexHu4eckux Hayk, goueHm

E.l. KAPMOBA — gokmop nega2oau4yeckux HayK, npocheccop
B.U. KNNLUWUH - uneH-koppecnoHgeHm PAH

10.H. MANBbIWEB - akagemuk PAH

0.B. MYP3MHA - kaHgugam negazoau4ecKkux Hayk, goueHm
A.®. NABMOB - gokmop mexHu4Yeckux Hayk, npotpeccop

I.A. NO30HAKOB — gokmop mexHu4eckKux Hayk, npocpeccop
H.H. YYNENKNHA - kaHgugam mexHU4ecKux HayK, goueHm




COAEPXAHHE

Iepuke B./1., Xopewok A.A., MyxoptukoB C.I'.  OnbiT 3Kc-
nayataimy ¥ OLeHKa TeXHUUeCKOTO COCTOSIHUA TMPOXOA4eCKoro
KoMGaiiHa H36MpaTe/IbHOrO ACMCTBHA 10 MapaMeTrpaM MexaHH-

YECKUX KOMEOAHMM ......oeeiviieeeiiieeeeiiieeeeeeaieeeeeein e e eetiaseeaataeeeeneaneaeenans 7

I'epuke I1.B. TlpyMeneHrie BUOPOAMArHOCTUKU TPH NPOBeAeHHH
3KCIepTH3bl  MPOMBIIIIEHHOM 6e30racHOCTH  060pYaOBaHUA
oboratuTenbHbIX PABPHK KY30aCCa .......ovveveveveiiiiiiiiiiiiiiiiieicc, 21

Xopemok A.A., MametbeB /1.E., Bopucos A.IO., MyxoprtH-
koB C.I'. PaspaboTka y3/10B Kper/ieHusi AWUCKOBOTO WHCTPY-
MeHTa K pabourM opraHaM MPOXOAYECKUX KOMOAMHOB...............cceeeeenn. 28

[lecun I0.B., MeapuukoBa T.®. BnuaHue meraHa Ha pacTu-
TE/TbHOCTb /TECHBIX HACAMKACHUM ...ceeveiviiieieeeeeeeeaeeeeeeeeeaeeeeeeeeeaaeaaeeaeeeenn, 37

MametseB /1.E., /Tio6umos O.B., Aposaenko I0.B. Ananus
CYLIECTBYIONIMX HaMpaB/IeHH MOBLILIEHUS pecypca OMOPHBIX Y3-
7IOB IIHEKOBOT'O CTaBa MAllMH TOPH30OHTA/IBHOIO OYPEHHUS ...........c.ceeenen.. 43

Mawmerses /1.E., /Tio6umos O.B., [Iposaenxko I0.B. Oletka
XapaKkTepa HarpsXeHHO-1ePOPMHUPOBAHHOIO COCTOSHUS  BHYT-
peHHel KOHCTPYKLMM rnoauwurHuka ¢ AP3 B ornopHoM  yane
ITHEKOBOTO CTABA ... evvnetnnerntanetnseneanestnsanestssaeetestesaessaernesraesnesreesns 51

IMawkesny H.A., Pacmienkuna E.A. Ponb crcteM paHHero o6-
HapyXeHHs BO3rOpaHMs, a TaKkKe KOMIIIeKCHbIX CHCTeM
6e30IMaCHOCTH Ha OINAacCHbBIX MTPOU3BOACTBEHHBIX OOBEKTAX......cuvveerrennneees 59

Illa6anos A.A., Beankanos B.C. Paspa6oTka HeueTKo# cucTe-
Mbl  YIpaBrieHHsi (PYHKLIMOHa/IbHBIM KOM(OPTOM Ha paboueM
MeCTe OrePaTOPa FOPHOM MAILMHDI ... eeenes 64

Benukanos B.C. Paspa6otka CAITP pabouero Mecta MallMHU-
CTa KAPBEPHOTO IKCKABATOPA +.e.eeeeersrrerrvrreesessannnsreeeessssannsnneneeeeessnnnmnnes 70

Llepmykosa K.I1., Tearok A.C. OlieHKa pycKa OMacHbIX TPO-
M3BOACTBEHHBIX OOBEKTOB /U1l TIPOEKTUPOBAHHA aBTOMAaTHYECKHX
CUCTEM BE30MACHOCTH ........cceeeeeeeeeeaeeeeeeeeeee e e e e e e e e e e e e e e e e e e e e e e e e e ee e 82
Anrtonos 10.A., Byanuu I'.[A., Kopyaruu H.IO. [Ilpennoxe-
HUS 10 COBEpUICHCTBOBAHUIO THAPOCUCTEMbl TPOXOAYECKOro
KOMOGITHA ... oottt e eee e e et e e e e e e e e e e et eeeeeeeeeesraeeeeeeaeeesenennes 90
byanuu I'.[., byannua K.I'., Boesoaunn B.B. Bausnve pas-
[BVXKHOCTH MMAPOCTOEK Ha paavasibHble 1edopMalMd KX pado-
YUX LIZTAHZDOB .....eeeeeeeeeeeeteeeeeeeeeaeeeeateaeeeeeeeeanasaeeeaeesassasssseeeaeeesnnnneees 96
Byamuu I'./[1., Auronos 10.A., lleiikna B.H. Pe3syastatsl uc-
Ccre0BaHUM B3aHMOAEHCTBUA C KPOB/IeH Kpernu, OCHalIEHHOMN
AKTUBHBIMH YCTPOMCTBAMU KPEIVICHHS 3A005 ... .veeereesriiiiirieeeeeeenninnns 100

308



Tonenes M.A., [Tecun IO.B. TexHonoryvs OUUMCTKHA CTOUHBIX BO/

Ha AEVCTBYIOMMX pa3dpe3ax Ky3Bacca..........ooeeevvveeeiiiiiieiiiiieeeiiiieeeee, 104
AkcenoB B.B., Koctuneu H.K., Beraakos B.IO. O6ocHoBa-

HHe HeoOGXOAMMOCTH CO3[aHUs BHEIIHero ABWKHUTe/s Treoxoa

ANsi MPOBeIeHUsT aBapHHMHO-CIacaTe/IbHBIX BhIPAOOTOK ..............vvvnn.... 110
AxkcenoB B.B., Tumogpees B.IO. Pa3spa6oTka KOHLIENTYa/1bHO-

ro BapHMaHTa CXeMHOro pellleHHs TMPUBOAA TeXHUUECKOro cped-

CTBa IMpOBe/ieHHsA aBapHUMHO-CIacaTe/IbHBIX BHIPaboTOK Ha Ga-

EST=10 '=To) (oY - WP 115
Akumenko B.B. DBesonacHasi TexHO/OTHMSI PEMOHTa CHIOBOTO
3/ICKTPONPUBO/IA KAPBEPHBIX IKCKABATOPOB. ....ovvneeivvinnrerrenneerrinnenenns 123

MaHcypoB A.A. ABTOMaTH3aLMs MMOATOTOBKU TMPOM3BOACTBA —
daktop 6e3onacHOro U 3eKTHBHOro YrpaB/ieHHs Mpead-
1510)% 02437 (5 SRURU OO TP 135
KBarunuase B.C., 3apunoBa C.H., Kopeukaa H.A. Cocros-
HHEe TPOM3BOACTBEHHOrO TpaBMaTH3Ma Ha TOPHOAOOBIBAIOLIMX
TIPEATIPHATHUAX CEBEP@ ... eevvunerrrrnneersnneraesenaesssnnaeeesnnnasremsnneeersinneenes 142

Akumenko B.B. HccnenoBaHve ¢akKTOpOB, BAMAIOUMIMX Ha
6e30macHOCTh U 3PEEeKTUBHOCTb 3KCIIIYaTallH 3/1eKTPOIPH-
BOAa KapbepHBIX 3KCKABaTOPOB B YC/IOBUAX paspe3a «He-
10)20) 21 y0) % 13 (0114 1 L J PP 150

Kearunuase B.C., Bopcuna E.B., ApcananoB K.P. BnusHue
FOPHO-TEONOMYECKUX W TOPHOTEXHUYECKHUX YC/IOBHM Ha 3d-
$PeKTUBHOCTb ¥ 6e30MacHOCTb PabOoThl Ma/lbiX Pa3pe3oB CeBepa.......... 158

KBarunuasze B.C., 3apunosa C.H., Kopeukaa H.A. [uc-
MEePCUOHHBIM aHa/lM3  WHTEHCHBHOCTH [POM3BOACTBEHHOTO
TP@BMATHBMA .. eeeeeeenetiieeiieettietenneeainaettn e eaneeateeanneeatneeerneeenneees 162

HuxudpopoB H.I'. ViccnenoBanue BavsHUA NMapaMeTpoOB CBapKU
Ha HaZeXHOCTb U Ge30MacHOCTb CBApHBIX COAWHEHWI MeTall-
TTOKOHCTPYRLIAF. . ...eevveeeetiineeseiieesestieesssaenaessataeeesssneesessnnaessssnneesenes 169
Ksarunnase B.C., CmupnoB B.C., UepkacoB B.A. Cocros-
HHe U MPUYMHBI aBaPUIHOCTH, TpaBMaTh3Ma U npodzaborieBae-
MOCTU Ha MpearpyAaTUsAX Mo aobbide U nepepaboTtke yras Kys-

oL Telor- NSO UPPRUPRRN 173
AkumMeHko B.B. Buabl OTKa30B 3/1eKTpPHUECKHX ABUraresnei, ux
MPHU3HAKH, MPUYUHBI U METOABI YCTPAHEHHUS. ....eevvvveneeeeeeeeinniineeaeeeenens 191

Ksaruuuase B.C., CmupnoB B.C., YepkacoB A.B. Popmu-
POBaHKe KaZpOBOTO pe3epBa KOMIIAHUM — OCHOBa A1s eé 6e30-
NMAaCHOM M 3PEEKTUBHOM PABOTDBL. .. .c.evvueerrrrinererineerieinaeeernnneererannaaes 246
CmupHoBa E.I'., Tokapes E.H., 3acumoBa T.B. Paspa6otka

Y BHepeHHe CHCTeM KadecTBa — obfA3aTe/bHOe YcoBHe obec-
TeYeHHs MMPOMBIII/ICHHON OE30TIACHOCTH ......ccvvvvvvennneeerereeininnnaeaenaens 254



CmupnoBa E.I'., Toxkapes E.H., 3acumoBa T.B. [ocynapct-
BEHHbI KOHTPO/b — OCHOBA TMOBbIILIGHUs [IPOMBIIL/ICHHOH 6e30-
MAaCHOCTH, KauecTBa M KOHKYPEHTOCTIOCOOHOCTHM MNPOAYKLMK U

TMPOLICCCOB TTPOMBBOCTBA ...t tuuttnnttnteenteentinnenttetittiteitiiteiiteiiteanies

IIrersin E.M., AnexceeBa IO.B. Metoabl couHanbHO-
3KOHOMMUECKOM OLIGHKH TePPUTOPHA/IBHOIO pasMelleHUs 06bek-

TOB HEABUMKUMOCTH B CTPYKTYPE FOPOLA «..eevevvriiiieeeeeeiniiiineeeeeneans

Boo6posckuii C.B. Ob6ecrieueHre 6e30MacHOCTH Tepeaaydy AaH-

HBIX M IOKYMEHTOO60opoTa B crcTeMe opraHuzaumii 2KKX...............

CoicoeBa E.B. OpraHusauys U yrpaeneHHe HHBEeCTULIMOHHBIMA
MOTOKaMK BeH4YypHOro oHzaa, OoTBevaiolas TpeOOBaHHAM Ha-

[EKHOCTU Y OCB0TACHOCTH .. .evuevvneeinneriineerineesnneesnaeenneeeneeineeenanees

Iaespunos A.[. Ob6ecneueHrie 6e30MacHOCTA KauecTBa KHU3HH U
Hace/leHHsl MPU K/IACTEPHOM IIpeACTaB/IeHHH COBEpPMEeHHbBIX Ma-
NbIX TIOCENeHWI Malo3TaXXHOM KOTTemkHoM 3acTporku (CMIT-

MEK3) ..

310



CONTENT

Gerike B.L., Khoreshok A.A., Mukhortikov S.G. EXPERI-
ENCE OF OPERATION AND ASSESSMENT OF TECHNICAL
CONDITION OF SINKING COMBINESELECTIVE DAMPING

PARAMETERS .....cooiiiiiiiiii e

Now more widespread tunnel combines the electoral activities, their
scope is constantly widening through the creation of increasingly
sophisticated machines. However, the introduction of roadhead-
ers held back due to the imperfections of system maintenance.
The article proposes to introduce a system of maintenance of the
actual technical condition, estimated according to the results of
monitoring vibration parameters.

Key words: combine method of non-destructive testing methods of
control, vibration diagnostics.

Gerike P.B. APPLICATION OF VIBRATION DURING THE
EXAMINATION OF INDUSTRIAL SAFETY EQUIPMENT

CONCENTRATORS OF KUZBASS........ccooiiiiiiiiiiiiiiiiiiicc e

Is a classification of the different types of defects on example proc-
essing equipment, manufacture maintained in the coal industry of
Kuzbass. The estimation of efficiency of application of modern
methods of vibration Diagnostics during the examination proce-
dure of industrial safety.

Key words: vibration diagnostics, expert examination of industrial
safety, vibroacoustic signals, velocity, acceleration.

Khoreshok A.A., Mametyev L.E., Borisov A.Y, Muhortikov
S.G. WORKING OUT OF KNOTS OF FASTENING FOR THE

DISK TOOL TO HEADS OF ROADHEADERS ..............cccccce

On creation of knots of fastening of the disk tool to effectors of min-
ing combines the analysis of technical decisions is made for reali-
sation of combination of processes of destruction, crushing, load-
ing of mined rock and increase of efficiency of assembly and dis-
mantling operations in coal faces of underground mountain de-
velopment.

Key words: roadheader, effector, head, prism, fastening knot, disc
tool, tension.

Lesin Yu.V., Melnikova T.F. £ METHANE IMPACT ON FOR-

EST VEGETATION ...ttt

The analysis of health of forests along highways is followed with the
reported results of analysis of soil general properties, and is then
crowned with a hypothesis on impact the coal methane has on
vegetation.

Key words: gas content, methanotrophs, methylotrophic bacteria,
soil air.

311



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-
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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.
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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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