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PO/Ib OITOPHBIX TTOAIHHUITHHKOBbBIX Y3/10B
B BYPOBOH H rOPHO-TPAHCITOPTHOH TEXHHKE

PaccMoTpeHsr  TEXHOMOTMYECKHE CXEMbI, TPHEMACMBIC AIA TPOXOAKH TOpH-
SOHTA/IBHBIX M C/Ia6OHaK/lOHHle CKBOKHH, Halledlnye 3KCrepHMeHTanbHoe U
ApaKTHYIeCcKoe NOATBEPRACHNE.

KntoveBsie croBa: TexHONOTHYECKHE CXeMbl, OYpoBas TeXHHKAa. [OpPHO-
TPAHCITOPTHAA TEXHMKA, MOAUWMITHHKOBBIC YI6l, TOPM3OHTA/IHBIC CKBAKHHDI,
CABBOHAKIOHHDIE CKBAMKUHDI,

n pPakTHKa pa3paboTKHU CKBaXUH A1 MPOKAAAKU TpyBo-
npoBoaoB anametpom 800...1200 MM 1 Gonee nokasa-
na abcomoTHoe mnpeobnanaHre KOMIVIEKCOB, OCYILEeCTB/SIONIMX
paspaboTRy IpyHTa GYPOBLIM MHCTPYMEHTOM Pa3/IMuHOP KOHCT-
PYKLIMK € MOCAeAYIOIIMM MOATATUBaHHMEM TpYyObl-Koxyxa. [lpyrve
Metosl (MPoKo/, MpodaBNMBaHUe) Pean3yioTca B OCHOBHOM A/
NpOoKAaaKKA TPYS Masioro AvaMeTpa, B 4acTHOCTH, MeHee 100 mm.

Kak BuaHO U3 puc. 1, rpacruecky oTpaKalollero pesy/ibTaThl
aHa/M3a KOHCTPYKLMM YCTPOMCTB TPAHCIIOPTUPOBaHUA pa3pabo-
TaHHOTO TPYHTA, MPHMEHAEMbIX Ha KOMIVIeKCaX A/1s1 MPOXOAKU o-
PH30HTA/IbHBIX CKBaXKMH (omnbiT ['epMaHuu), npearnoyuTreHvie oTaaeT-
cfl Crnocoby TPaHCMOPTUPOBKH C MOMOMIBIO LIHEKOBHIX YCTPOWCTB
(34,6 % TexHHUYECKUX pelileHHi), a TaKKe MMAPOTPaHCTIOPTHPOBKE
(34,9 % TexHMYECKHMX pellleHHi) - BCNeACTBHE CrellnPUYecKrX
MPerMYLIeCTB, MPUCYLIMX KakaAOMY M3 3THX criocobos. B 10 xe
BpeMs MMEIOTCA IMOTIBITKY CO3/AaHUs psilla TeXHHWIECKUX YCTPONCTB,
HCTIO/B3YIOIMX KOMOMHHPOBAHHO TO/IOXHTE/IbHbIE CBOMCTBA ABYX
OCHOBHBIX crniocoBoB (26,1 %). Ha nomo 1tmkanyeckux crioco6oB
(KoHTeMHepHbIF U ap.} npuxoautcs b 4,4 % [1).

Crioco6 6ypeHusi TOPHU3OHTA/IbHBIX CKBAKHUH [TYTeM MexaHHue-
CKOFO paspyilieHus 3ab0s U yAa/eHus NpoAYKTOB OYpeHHs LHEKO-
BbIM CTABOM peaZiM30BaH B Le/IOM psAe MaiMH, co3naHHbIX B Poc-
cun. K HmM oTHocarca ycraHoeru YI'B-2, VIB-4, VIB-5, I'b-
1421, Thb21621, ycTaHOBKM KOHCTPYKIIMM TPECTOB ' Ypancub-
tpaHcerpor”, "Oprrexctpoi”, T'naBryz6accctpos, Kysbacckoro
roCYIapCTBEHHOTO TeXHUYECKOTO YHUBEPCUTeTa.
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Kadenpoi ropHeix MamumH ¥ KoMnaekcos Kysl TY B 1970-e -
2000-e roanl HarorVieH GO/BIION OIBIT NTPOSKTUPOBAHUA M 3KC-
n1yaTauMy B TMPOMBIIIZIEHHOCTY OYpPOLIHEKOBBIX YCTAHOBOK. Pas-
paboTaHbl TeXHOIOTHYECKHE CXeMbl, IpUem/IeMble A48 TMPOXOAKU
TOPU3OHTABHBIX M CIaOOHAK/IOHHBIX CKBaXMWH, Hallleallhe 3KCrie-
PUMeHTanbHOe W MpaKTHIecKoe noareepaeHre. boabioe BHUMa-
HUe ynesnseTca BOMPOCaM COBepLIeHCTBOBaHHWA GYPOBOTO HMHCTPY-
MeHTa /1A Nepesayr KpyTallero MOMeHTa M ycuaus noaaqu ot 6y-
POILHEKOBOM MalluHBI Ha 3aboit M obecrneyeHUs paspylleHds, a
TaKXe CpeaCcTBaM MOTrpy3KU U TPaHCTIOPTUPOBaHHA BYPOBOH Meno-
YU K YCTBIO CKBAXKHHBI.

B pesynbraTte MpaBWIbHO BHGPaAHHOM TEXHUHYECKOHN MO/IMTHKH,
COOTBETCTBVIOIICH AaHHBIM, M3/I0XKEeHHBIM BbIlIE, YCIIELIHO OcyIle-
CTB/ICHB! TIPOMBII/IGHHbBIC BHEAPEHUA B YC/IOBHUAX TPECTOB "Ypaa-
sHeproctpoi”, "KysBaccaneproctpoil’ OGYPOUIHEKOBBIX KOMILICK-
COB, CO3AaHHBIX Ha Gaze ycraHoBrU YDBCP-25, 6ypoBbiX cTaHKOB
BIr'A-2, BIrA-4, BI'A-2M, o6ecrneynBIIMX OeCTpaHIIEHHYIO MPo-
KAaZKy TMO/3eMHBIX epeXxol0B B YCAOBUAX 3HepreTHYeckux oObek-
TOB 6OBIION BaKHOCTH, C/IONKHBIX COMPMKEHUH TPaHCTIOPTHBIX
KOMMYHHKaLIMH, [I/IOTHOM FOPOACKOM 3aCTPOMKH.

BMmecTe ¢ TeM, OMBIT 3KCIyaTaliv OYpPOLIHEKOBLIX arperaToB
MO3BO/IU/A BEIABHUTh PAA NMPoG/ieM, CBA3AHHBIX C TPaHCIIOPTUPOBa-
HUeM TpYHTa:

1) yxyaieHue paBoThl IIHEKOBOTO CTaBa MpH paboTe C BAKUM
TPYHTOM. IJTO MPOSABAAETCH B HEAOCTATOUHOM WHTEHCUBHOCTH e-
peMellieHus: 6ypoOBOTO LaMa rpy paboTe B pase pexUMOB, a UHO-
raa U B HeBO3MOXKHOCTU ofecrieyeHs repeMelleHu;

2) orpaHuyeHHas Aa/IBHOCTb TPAHCIIOPTHPOBKU PasBypeHHOro
I'PYHTA LIHEKOBBIX OYPOBLIM CTABOM. YVIMHEHHWE 1HEeKOBOTO CTaBa,
TIOBbIILIeHHble TpeOOBaHUA K MPOYHOCTH M HAZIeKHOCTHU MPUBOAAT K
YBe/TMUYEHHIO Macchl OOOPYAOBaHUA, a C/Ie0BATIBHO, K YBR/IUMEHHIO
MOTepb Ha XOOCTOe TpeHHe. JTO CYLIeCTBeHHO BIMsAeT Ha Tpebye-
MVIO MOIIHOCTh NMPHUBOJa YcTaHORKY., [ loBbliieHHble rabapUThl U Mac-
Ca BAMSIOT TakKXKe Ha TPYAOEeMKOCTh AOCTABKU Y MOHTaKa 3/1eMEHTOB
BypoliHekoBoro obopyaoBaHus. B cBssM ¢ BosHMKamomerd Heobxo-
OUMOCTBIO B MpoBeaeHun ckBaxuH anvHoit 100-150 M v 6onee Bo3-
HUKaeT HeOOXOAUMOCTb B CHIDKE@HHUH 3aTpaT 3HepIryU Ha BypeHue;

3) UHTEeHCHBHBIN M3HOC IHEKOB, OTipeaenseMslii Bo3aeCTBUeM
Ha UX MOBEPXHOCTb TPAHCTIOPTUPYEMOTro ITPYHTA, a TakKe B 3HauH-
Te/IbHOW Mepe MX B3auMOJEWMCTBUEM CO CTeHKaMM CKBaXXWHBbI W/IH
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MHBEHTapHOW oBcaaHoW TpyOsl - B cAydae, ecrmv LIHEeKOBLIM CTaB
OTHOCHUTE/IEHO HHX He OTLIeHTPHUPOBaH;

4) paspblB TeXHOMOIMYECKON LelU TPaHCNOPTUPOBaHUA Tpo-
[YKTOB BYpeHHd, CBA3aHHBIM C OTCYTCTBUEM B MMEIOIIMXCA BYpOIll-
HEKOBBIX CUCTeMaX MexaHU3MPOBaHHBIX CpeAcCTB, oOecredrBalo-
IIMX MEXaHU3MPOBaHHYIO YOOPKY pa3paboTaHHOroO IpYHTa OT IiHe-
ROOYPOBOY MalllMHBL M ero BhlAady CO AHa KOT/IOBaHa Ha GPOBKY
WU B TPAHCMOPTHOE CPeACTRO;

5) HenocraTouHas HaZEKHOCTH OIMOPHO-AKOPHBIX M OINOPHO-
LIEHTPUPYIOIINX YCTPOMCTB BYPOIIHEKOBOIO CTaRa, ZAe/akollas HeBo3-
MOKHBIM /TUTe/IbHOE OypeHre 6e3 TeXHHYeCKOro 0OC/Iy?KUBaHS.

B pesynbTaTe TeopeTHYeckyX U 3KCTIePUMEHTa/IbHBIX HCCIea0-
BaHMWI Ha Kadeape ropHblX MalluH U KoMmiiekcoB Kyal TY Gbinu
MpeVIoAKeHbl HOBble CrocoBbl ABYXaTaltHOrO 6YpeHus TOPH30OH-
TanbHLIX W CNabOHAKIOHHBIX CKBAaKHH, [PH PEeanusalyv KOTOPBIX
MOBbIlIeHHe 3(PEHEKTUBHOCTH MMPOXOAKU W TPaHCIIOPTHPOBAHUA
AOCTHUTaeTCA MOoCPeaCTBOM Lie/IeHalpaB/IeHHOTO U3MeHEeHHUs (DU3H-
KO-MeXaHUUeCKUX CBOMCTB IMPOAYKTOB paspyllieHUs MYTeM HX YB-
MaXKHeHWs A0 T'PaHMiIbl TekydecT. [Ipy sToM peanmmsyiorca Mono-
JKUTE/IbHBIE KauecTBa KaK IIHEKOBOIO, TaK W T'MAPABIHUECKOro
CrocoBOB  TPaHCMIOPTHUPOBaHHUA TIPOAYKTOB paspylleHusl, Tepsro-
IMMX CNOCOBHOCTb K HaaunaHmio. BoapacTtaeT cKOPOCTh MPOXO/IKH,
3HEProeMKOCTh GYpeHrsl CHIDKaeTCA NPy 3ToM B 2...3 pasa, B OT-
flefIbHBIX CAydadx [0 5 pas, uTo B NPUHLIKIIE [T03BO/AET HCIIOIb30-
BaTh JaHHbLIE CIOCOOBI MPU COOPYKEHHWU CKBaXkuH anvHoi 100-
150 M u 6onee, B ueM MMeeTca B HacToslilee BpeMsa HacyliHadA I1o-
TpebHOCTD (2].

Texnudeckas peannszalva 3TOTO OCMOXKHEHA TeM, UTO /10 CHX
Nnop He Mo/ydusia pelleHus npobneMa obecriedeHns HaAeKHOCTH
NOMIIVITHUKOBBIX  Y3/I0B  pacliMpvtesied, ONOPHO-LIGHTPHPYIOMWMX
YCTPOVCTB OYPOIIHEKOBOrO CTaBa, OMop IpHLENHbIX YCTPONCTB, a
TaKXe TMOAMUITHUKOBBIX Y3/10B, BXOAAUIMX B KOMIVIEKC CHCTEM He-
MPepPbIBHOTO TPAHCTIOPTHPOBAHMA MPOAYKTOB OYpeHUs Ha OPOBKY
gkot171oBaHa. OHM 3KCNAYaTUPYIOTCA B YCAOBUAX HMHTEHCUBHOIO
B3aMMOZJENCTBUA € YacTULIaMH paspaboTaHHOrO IPyHTa, UTO Jenaet
HEBO3MOXHBIM UTeNsHOe OypeHue 6e3 TeXHUUYeCKOTro OBCIYKU-
BaHHA. TpaaviiMOHHBIE MOAXOAB K KOHCTPYUPOBAHUIO He TO3BO-
ot obecrneunTs TpebyeMyio HapaboTKy Ha OTKas, KOTopas Ans
[aHHBIX Y3/10B BblpaKaeTc BpeMeHeM, 3aTpadvBaeMbiM Ha Oype-
HUe O/IHOHM CKBaKHHEI.
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Ha puc. 2 npeactaBnensl TUMOBas TexXHOIOTMYECKas cxema U
ofopyaoBaHHe A1 [BYX3TAlIHOO OYypeHUs TOPU3OHTA/IBHBIX
CKBaXXHWH € YKasaHWeM MMOALMITHUKOBBIX Y3/10B, /IMMHUTHPYIOLIMX ero
PaBoTOCTIOCOBHOCTD, Ha pUC. 3 - 6- OBIMIT BUA Y3/I0B,

3aBoMHbI  OMOPHO-IKOPHBIA MOAIMITHAKOBEIN y3e/1, [pel-
CTaB/IEHHBIM Ha PUC.3, NMPU MabiX rabapuTax (4718 CHUXEHUS Co-
MPOTHB/IEHUA NepPeMelleHUIO TIPOAYKTOB pa3pyLIeHHs) A0/LKeH Ha-
LEeXHO 0BeCrneunBaTh /1erkocTb BPAleHWA PacIlMPUTE/IS U WHEKO-
BOrO CTaBa M BOCIPHHMUMAaTh AMCTBYIOLME C MX CTOPOHBI 3HAYH-
TeslbHble KOMOMHMPOBaHHbIE Harpy3ky. [IpakThKa HCMoOnb30BaHNA
B [AHHOM KOHCTPYKLMH CTAQHZAPTHBIX MOAWMIMHUKOB KauyeHHs |
YIVIOTHEHUH NpH GYPEeHUU TOPU3OHTA/IbHBIX CKBAXKUH B YCIOBHAX
CTPOUTE/BHBIX OOBEKTOB TpecTa 'YpansHeprocTpoi” Mnokasana,
YTO aKTMBHOE BO3AEMCTBHE NPOAYKTOR pa3spyllleHHs, OCOBEeHHO
UBMI@XXHEHHKIX, TIPUBOAWT K CTOPaHHIO VYI/IOTHAIOLIMX BelIeCTB,
NMPOHMKHOBEHHI0 OYpOBOro IlaMa B (OPHUKIMOHHYIO 30HY I104-
WIMITHHUKOB C TOCACAYIOMM OTBePRKIECHNEM, UX NpeXAeBpPeMeHHO-
My M3HOCY, MO/IOMKaM, 3aK/IMHMBaHWIO. HapaGoTka Ha OTKa3 mpu
atoM coctaBuna 34,3 % ot TpebyeMor.

Kectrre TpeGOBaHUA IO CHUMKEHHMIO PaAMa/IbHBIX U OCeBbIX
{ana coKpaweHus PaspLiBOB IHEKOBOM CIHUPa/ik) rabapuToB Mpu
ONHOBPEMEHHOM IapaHTHPOBaHHOM [MOABELIMBAHUM CeKLIMY IIHeKa
BHYTPH MHBEHTAPHOM OOCAZHOM TpyObl MPedbAB/IAIOTCS K MHOTO-
YUC/IeHHBIM  OTIOPHO-LICHTPHPYIOINM  MOAWMITHUKOBBIM  Y3/1aM.
[TpomblieHHble MCTIBITAaHUS OYPOLIHeKOBBIX MallKMH, OCYIUeCTB-
AeHHbIe B YcnoBuaAX TpecTa "KysbaccaHeprocTpoit', nokasanu non-
HYIO HeNpPUIroAHOCTS 4718 MCTONB30BaHUA B AaHHBIX Y371ax TMO/IIMIT-
HUKOB CKO/IbXeH . [ IpHHATas K 3KCIyaTalyy KOHCTPYKLIMA Yana,
usobpaxeHHas Ha pyc.4, ocHalleHHas CTaHAAPTHBIMH MOAUIMITHH-
KaMM KadeHus W YIVIOTHEHHsIMM, He OTBedaeT TpeGOoBaHUAM Ha-
[IeKHOCTH MO aHa/IOrMYHBIM C BBIMIEOTIMCAHHBIM Y3/10M TIPUYHHAM,
T.K. oBecrieunBaeT HapaGOTKy Ha OTKa3 /vub 42,8% ot Tpebye-
MO#.

Pa6otocnocoBHoCTs MOAILMITHUKOBOTO Y3/1a TPHULETtHOTO YCT-
POWCTBa, M300paXeHHOro Ha PUC.D, onpesenser BO3MOXHOCTH
NpOTacKUBaHKUA TPYOBI-KOKYXA, CAyMKaller Kperbio 18 npodypu-
BaeMOV CKBaKWHBI, DKCIVIYaTaLIMA JaHHOTO Y3/a OC/OXKHAETCS 00-
paszoBaHueM BO/M3M Hero Tak Has3biBaeMOM IPU3Mbl BO/IOUEHUS Bbl-
coroii 0,3...0,5 M, cocTosiuleit U3 rpyHTa, HETIOTPYKEHHOTO B IIHEe-
KOBBII OYpoBoit cTaB. Tsaxesnsle YCIoBUA paboThl OTOPh! PUBOIAT
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Puc. 3. 3a60/iHpIii ONOPHO-AKOPHBI NOAIIHITHHKOBBIH y3en

K OBICTPOM TOTepe TMOAMMIHUKAMK paboTOCIIOCOBHOCTH, Hapa-
60TKa Ha OTKa3 cocTtaBssieT 22,6% ot TpebyeMoil.

[Tockorbky He HakoI/ieHa B AOCTAaTOYHOM KO/TMYECTBE HH-
dopmalimsa 06 MCIONB30BaHHMKM B COCTaBe OYpPOIIHEKOBBIX KOM-
T/IGKCOB CHCTEM HerpepblBHOIO TPAHCIIOPTa, MHTepec IpeacTaB-
ASIIOT @aHHBIe O PabOTOCIIOCOOHOCTH MX TOALIMITHUKOBBIX Y3/IOB B
CXOMHBIX C BBILEOINMCAHHBIMK YCrioBHAX (3], monydeHHble Kaden-
oM NpUKAaaHoON MexaHuku Kysl TY.

CozzaHve M 3KCIIIyaTalMsa OrNop KayeHusl KOHBeHMepHBIX CHUC-
TeM TaKXKe 3a4acTyio OCYLIeCTB/sAeTcA Ha 6a3e TpaAMLUMOHHBIX O0-
1IeMalMHOCTPOMUTE/IBHBIX METOZIMK, YTO, eCTeCTBEHHO, CKa3blBaeTCs
Ha PeCYpCHBIX XapaKTePHCTHKaX JaHHbIX OIOp, a TakXKe Ha A0CTO-
BEPHOCTU MMPOTrHO3MPOBAHUSA 3THX XapaKTePUCTHK.

Ha puc.6 mnpeactaBneH oOuwmit BUA OTKa3aBLieHd THUIIOBOM
OTIOPBbI.

[Insi cKpeOKOBBIX M /IEHTOUHBIX KOHBEHepOB Hanbornee Xapak-
TEpHbIMU  SB/IAIOTCA YBE/IMUEHHE Harpy3oK, BO3HHKAIOWMX [pU
TPaHCTIOPTHPOBaHUH pa3pylieHHON rOpHOM MaccChl, C/1yvarHbIf
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Puc. 4. OnopHo-ueHTpHpyIOUIHI NOALLIHIHHKOBBII Y3en

Puc. 5. INoauwnnHAKOBLIA Y3e/1 NIpHUENHOro Ycrpoicrea



Puc. 6. OtkasaBias THIIOBasA oNnopa KOHBEHepHoH CHCTeMbl

XapaKTep HarpyKeHusi Matepuasza IpH ero pacrpeaereHyu 10
[AnMHe KOHBeHepa. KOHCTpyKLMS KOHBerepa, AnHMHa, KOAMYecTBO
MPUBOZOB, CKPeOKOBBIX Llerei, pasMepbl pelTauHOro CTaBa,
dopma M mwar ckpebKoB, YMCIO 3yObeB 3BEe3/0YKH TaKke ornpeae-
nsoT popMUpoBaHKe Harpy3ok. MMelotcs uccnenosanus (3], moa-
TBepXaamolMe 60nbllioe 3HaueHHe A POPMUPOBAHHSA Harpy3oK
FOPHO-TeO/IOTMYeCKHX YCAOBUI paboTsl. [1pu 3TOM peasbHbil CPOK
cnykObl KoHBerepoB coctaBaseT 33-38% oT nacrnopTHOro.

Ha puc. 7 npuBeneHbl pesysibTaThl OLIGHKM MPUUYMH OTKA30B
CKpeOKOBBIX KOHBeMepoB (M0 AaHHBIM MPeANPHUATHIH 110 M1013eMHOM
nobse yras r. KrceneBcka). CoTpyaHUKaMH Kadpeaphl TPHKAAI-
HOM MEeXaHWKM BBICHEHO, UYTO 3HAYMTEe/BbHYIO A0/MO OTKa3oB CO-
CTaB/AIOT TMO/IOMKM TMOAUWMITHUKOB KOHLICBOM TOMOBKH. Pernamen-
TUPOBaHHOE TeXHU4YeCKoe OOC/IYXKHUBaHUe AaHHBIX TMOAUMITHUKO-
BbIX Y3/10B 3aTPYAHEHO BCAEACTBHE COXKHOCTH AOCTYIa, OrpaHu-
UeHHOCTH MPOCTPAHCTBA, M/I0XOH OCBEIIeHHOCTH, BBICOKOTO YpOB-
HA 3alTHIO0BAHHOCTH. 3TO MPUBOAMUT K TOMY, UTO OCYIICCTB/SCTCA
AWIIb MO/IHAsA 3aMeHa MOAUIMITHUKOB KOHLIEBBIX T'O/TOBOK.
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Puc. 7. Pe3yabTaThi OUEHKH NpHYMH OTKa30B CKPeOGKOBBIX KOHBeHepoB
(no aaunpiM waxr r. Kucenebcka)

B TaxenbIx yc/ioBUAX 3KCNAYATUPYIOTCA 37IeMeHThl HelpephiB-
HBIX TPAHCTIOPTHBIX CHCTEM pAga MPOM3BOACTB OBOTaTHUTE/ILHOrO
OTPac/NeBOro KoMITieKca. [Ipy 3TOM pecypcHble XapaKTepHCTHKU
MOAMMITHAKOBDBIX Y310B 3HAYUTE/IBHO HIKE PACHETHbIX.

TexHuueckas 3KCrnepTH3a OTKa3aBIIUX MOAUWMITHUKOBBIX Y3/I0B
KOHBEMepHOro TPaHCIOPTa [O3BO/IN/A BbIABHTh HECKO/IBKO Xapak-
TepHBIX KapTHH MOTepy MOAWMIHUKAMU KaueHUA paboTocrnocod-
HOCTH.

[MpoHuKalowan uepe3 HapyllleHHOe VIVIOTHeHHe V3na Mov-
AWCTiepCHas MbIb MoNagaeT B (PPUKLMOHHYIO 30HY MOAIIMITHUKA
KauyeHWs, I7le CMelIMBaeTCA C 3aKAadHOW I/IacTHUYHOM CMazKoM,
yxyaiian ee KauyecTBo. [1o Mepe HaKOI/IeHHA YacTHLl B He3aMeHse-
MO CMasKe MPOWCXOAUT UX YIIIOTHeHWe B TBepayIO Hepaspylialo-
wyiocs Maccy. [ToamwurHUK TepseT paboTOCNOCOBHOCTb B Pe3yib-
TaTe 3aK/IMHUBaHMUA Te/l KaYeHUs YrZIOTHeHHOW CMeChio YacTHLl Mbl-
711 ¥ OCTATKOB CMa3KM MpH MPakTUYeCKH He HapVIUMBILMXCA Mapa-
MeTpax reOMEeTPUH U KauecTBa [OBepXHOCTH aeTaztei. O6mmi BUA
MOALIMITHHMKA KadeHus, KOTOPOMY MPHCYIIa AaHHas KapTHHa OTKa-
3a, Mpe/scTaBneHa Ha puc. 8, a.

Hcrnonkayemasi B TOAWHITHAKOBBIX Y3/aX 3ak/ajqHas M1acTyd-
Has CMasKa o4 BO3AeVCTBHEM B/aryl 4epes HapyllleHHOe YIVIOTHe-
HUYe YaCTHYHO BBIMBIBAETCA M3 (DPYKLUMOHHOM 30HBI MNOAIMITHUKA, a
TaKXKe BhIrOpaeT MpH HaZlMuuM TeMrepaTypHbIX noaeit. Obpasyio-
IIMICA Ha NOBEPXHOCTAX KaueHHs MOAINITHUKa KOPPO3UOHHbIA

151



6)

Puc.8. O6mmii BHA OTKa3aBUIHX NOAUIHIIHHKOB Ka4eHHA: a - OTKa3 B pe-
3ynbTaTe 3aK/MMHMBAHHWA Ten KadeHus: 6 - OTKas B peaynbrate abpa3vBHOTO M3HOCa

COM UHTEHCUBHO paspyliaercss rnoa abpasvBHBIM BO3AEMCTBHEM
YacTUL TbI/IM, MPOHUKAIOIIMX B (PPUKLIMOHHYIO 30HY. O6MMM BUA
MOAIIMITHUKA, MOABEPKEeHHOro AaHHOMY BUAY OTKasa, IpHBeaeH
Ha puc. 8, 6.
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PaccMoTpeHHsie Bhille pasHOBHUAHOCTU OTKA30B MOALMITHUKOB
KaueHHsl, UMEeIoUIMXCA B OYPOIIHEKOBOM M T'OPHO-TPaHCIIOPTHOM
0BOPYACBAaHMH, XapPaKTepU3yIOTCs NPOoLIecCaMi HapyllleHUs repMe-
TUUHOCTU (PPUKLIMOHHOM 30HB ¥ (hYHKLIMM CMa3bIBaHHA.

TakuMm 06pa3oM, HaMLO HEOOXOAUMMOCTb B KaueCTBEHHOM M3~
MeHEeHMH [TOXOA0B K IMPOEKTUPOBAHUIO OINOPHBIX ITOAIIWUIHHUKO-
BbIX y3710B. [lanbHenlee MX COBEPIIEHCTBOBAaHME AOMKHO ObITh
HalpaB/ieHO Ha BO3MOXHO 0oriee MO/HOE COXpaHeHWe CBOMCTB
CMa3KkM U YIVIOTHEHUA B TeUeHWe 3a/laHHOTO CPOKa 3KCITIyaTaLlkH,
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Kev words: maintenance methods, approaches, science.

Ostrovski M.S., Maslyakov N.S. THE INFORMATION SUP-
PORT FOR TECHNOLOGY OF REPAIR OF MINING MA-
CHINE PARTS ...ttt v

The coefficient of maintenance of mining machines depends on
the quality and timeliness of delivery of spare parts. A flexi-
ble system of repair and restoration services based on the in-
formation technology support of repair provides for the qual-
ity and timeless. The basis of the system is the modernization
of machine pool of repair units which allows to implement
the software technology solutions at the machines with man-
ual control.

Key words: repair production, operating efficiency, machine tools
upgrading, common information area, interactive electronic
technical manual, PDM-systems.

Kvaginidze V.S., Koretskava N.A. THE DEFINITION OF
THE SET OF THE INDICATORS THAT EVALUATE A MIN-
INGMACHINE. ... ..,

A set of parameters that evaluate a mining machine is reviewed.

Key words: mining and transportation equipment, mining enter-
prises, mining machine.

Mansurov A.A. THE CURRENT STATE AND PROSPECTS
FOR DEVELOPMENT OF REPAIR FACILITIES AT SOUTH

The state and prospects of development of repair facilities in
Southern Yakutia are reviewed on the example of machinery
and repair plant.
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The bases of the diagnostics of the unique facilities are reviewed.
The obtained characteristics prove high reliability of diagnosis of
the technical state of a facility.

Key words: dynamic diagnostic of mining facility, vibration diagnos-
tics of the equipment. forecasting of the remaining lifetime of
mining equipment.

Loktev D.A. REENGINEERING OF ENTERPRISES OF MINING
MACHINE CONSTRUCTION - PROJECT DESIGN AP-

The methods of modernization of the production process at the in-
dustrial enterprises in modern conditions are reviewed.

Key words: mining equipment, reengineering, production process
modernization.

Loktev D.A. THE MODERN APPROACHES AND TECHNO-
LOGICAL SOLUTIONS OF EFFECTIVE PROCESSING OF
COG-WHEELS OF MINING MACHINES.............coocoiiiviennn.

The modern approaches and technological solutions of effec-
tive processing of cog-wheels of mining machines are re-
viewed.

Key words: mining machines, cog-wheels, technological solu-
tions.

Kvaginidze V.S., Voroshilov A.V. THE IMPROVEMENT OF
THE SYSTEM OF SCHEDULED PREVENTIVE MAINTE-
NANCE WORKS ON WELLRIGS.........ccoooiiiiiin

The ways of improvement of the system of scheduled preventive
maintenance works on well rigs are reviewed.

Key words: mining equipment, rigs, maintenance.
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THE MAINTAINABILITY OF THERIGS............ocoovneeen,

The methods for the selection of indicators to evaluate the main-
tainability of drilfing rigs are reviewed.

Key words: maintenance, rigs, maintainability.

Voroshilov A.V. THE IMPROVEMENT OF THE REPAIR
TECHNOLOGY OF HYDRAULIC EQUIPMENT OF RIGS.

The ways and methods of improvement of technology of repair of
hydraulic drilling rigs are reviewed.

Key words: mining equipment, rigs, repair technology, hydraulic
equipment.

Mametyev L.E. Drozdenko Y.V., Lyubimov O.V, THE
ROLE OF SUPPORTING BEARING UNITS IN THE DRILLING
AND MINING TRANSPORT TECHNOLOGY............c.ceevnee..

The process flow schemes acceptable for the tunneling of horizontal
and flat wells that have been experimentally and practically used
are reviewed,
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Aksenov V.V., Efremenko A.B., Blaschuk M.Y. THE
DEFINITION OF TORSIONALS DEVELOPED BY A TRANS-

The calculation techniques for definition of torsionals developed by
the transmission of tunneling assembly torque is reviewed.

Key words: mining equipment, methods of calculation, torque.
transmission, tunneling assembly.

Zakharov A.Y., Peshkov S.V. THE STUDY OF THE IN-
TERACTION BETWEEN THE MAGNETICALLY HARD MA-
TERIAL CONVEYOR BELT AND THE DRUM.....................

The issues of the designing special devices for the installation of a
magnetic cushion at the site of conveyor drums location are re-
viewed. The 'magnetic cushion allows to reduce the destructive
impact of magnetic interaction between the prism and the
drum.

Key words: pipeline transport, magnetically hard band, cable-belt
conveyors.

Akimenko V.V., Ahremenkov A.V., Udodova A.O. THE
IMPROVEMENT OF THE MECHANICAL EQUIPMENT DUR-
ING MAINTENANCE WORKS...........ocooiii i

The improvement of mechanical equipment during maintenance
works on electrical facilities of mining shovel is reviewed
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facilities, mining shovels.
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Udodova A.0. THE PROCESSES FLOW DIAGRAM
FOR MAINTENANCE AS A MEANS OF DOWNTIME RE-

The process flow diagrams for maintenance operations on the elec-
trical facilities of the mining shovels are reviewed.

Key words: process flow diagrams, electrical facilities, mining shov-
els.

Chupeykina N.N. THE INFLUENCE OF THE REPAIR WELD-
ING ON THE OVERALL QUALITY OF THE WELDS.............

The influence of the quality of the parameters of the repair welding
on the performance of the welds of the hardware of mining ma-
chines is reviewed.

Key words: hardware, mining machines, welds.

Kvaginidze V.S., Chupeykina N.N. STRUCTURAL AND
TECHNOLOGICAL MEASURES FOR IMPROVEMENT OF
THE PERFORMANCE OF WELD JOINTS OF HARDWARE
OF MINING EQUIPMENT ........ccioiiiiiii e

The constructive-technological measures for improvement of the
performance of weld joints of hardware of mining equipment
are reviewed.
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Kutlubaev I.M., Makarov A.N., Matsko E.J., Halikova
O.R. THE DEVICE FOR TRANSPORTATION OF TESTS
FROM THE CONVEYOR........ccooiiiiiiiiiiiiiie

In article questions of construction of the rational manipulator for
sampling from the conveyor are considered. lts feature is pres-
ence of one drive providing movement of all links. The coordi-
nated movement of links and a difficult trajectory of moving of
test is reached at the expense of system of transfers of move-
ment.

Keywords: transportation of tests, the manipulator, the conveyor,
KHHeMaTHdeckn dependent movement, system of transfers of
movemernt,

Kuvaginidze V.S, Koretskaya N.A. THE EFFECTIVENESS OF
MAINTENANCE AND REPAIR SERVICES FOR LARGE DUMP
TRUCKS THAT OPERATE IN THE NORTH OF RUSSIA. ...

The efficiency of maintenance and repair services for the large min-
ing dump trucks that operate in the North of Russia is reviewed.

Key words: maintenance service, large dump trucks, mining equip-
ment.

Koretskaya N.A. THE FORECAST AS A MEANS OF MAN-
AGEMENT OF RELIABILITY OF ENGINEERING SYSTEMS....

The methods for management of reliability of engineering systems
are reviewed.

Key words: engineering systems, technical complexes, mining
equipment.

Akimenko V.V., Akhremenko A.V., Udodova A.O. THE
DEFINITION OF THE ELECTRIC PERFORMANCE OF MIN-
INGSHOVELS. ...t et

The methods for determining the efficiency of electric drive of a
mining shovel are reviewed.

Key words: performance, electric drive, mining shovels.

Kadyrova L.S., Muzafarov R.S., Mkrtchyn A.F., Gab-
dullin M.R. QUESTIONS OF RECYCLING OF AUTOMO-
BILE TYRES OF SAND-PIT DUMP TRUCKS, USED IN MIN-
INGINDUSTRY ..ottt

Key problems of recycling of automobile tyres of sand-pit dump
trucks, used in mining industry, are analyzed, treatment’s ways
of automobile tyres are considered in the article.

Key words: automobile tyres, mining industry, recycling.

Horeshok A.A., Kudrevatih A.V., ABOUT DIAGNOSTICS
OF REDUCERS OF DREDGES ON THE ACTUAL STATE ON
THE BASIS OF CHANGE OF TEMPERATURE OF OIL (ON
UK KUZBASSRAZREZUGOLY)....cocviiiii e

The technique of definition of a technical condition of rotary and
elevating reducers of a dredge on heating degree oils is offered.

Key words: diagnostics, reducer, dredge, temperature, oil.
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Ostrovsky M.S., Trubitsin S.V.

THE STUDY ON THE FRETTING CAPABILITY OF THE PRE-
CISION FRICTION PAIRS OF HYDRAULIC UNITS OF MIN-
INGMACHINES. ... .ot

The requirements for precision friction pairs are given. A new ex-
perimental method for the evaluation and studv of protective
properties of the surface layer of the hydraulic components in
terms of fretting processes is described. The installation in ques-
tion alfows to obiain more experimental data that positively af-
fect the development and refinement of the model of fretting
corrosion, life-time evaluation and precision friction pairs.

Key words: mining machines, hydraulic actuation, precision friction
pairs, spool type units . reliability, fretting.

Ostrouvski M.S., Alekseev M.V. THE APPLICATION OF
MODERN NANOCOATING IN MINING MACHINERY
MANUFACTURING.......cooviiiiiiiiiie e

The possibility of using modern nanocoating in the details and
mechanisms of mining equipment is reviewed. A rapid method
for assessing fretting capabifity through wide range of modeling
of conditions is proposed.

Key words: fretting, coatings, rapid method for anti-wear coatings
quality control,

Vereschaka A.S., Sotova E.S.., Lazareva M.N. THE
STUDY AND THE DESIGN OF MANUFACTURING OF A
CUTTING TOOL MADE OF COMPOSITE CERAMICS WITH
FUNCTIONAL COATING.........cviiiiiee e iceeeienaeias

The methods for the design and manufacture of cutting tools made
of composite ceramics with a functional coating are reviewed.

Key words: composite cutting ceramics, nanostructured coating.

Pershin G.D., Berezin E.V. CALCULATION NONFLAT-
NESS CUTTING OF NATURAL STONE CABLE-DIAMOND

The problem of manifestation of lateral displacement of diamond-
wire tools from the straight cutfing plane is considered in the ar-
ticle, the factors that influence this displacement are identified,
and a numerical calculation of its size is made.

Key words: natural stone, wire, cable-diamond tools, cutiing, dia-
mond-wire saw, a nonflatness of cut, plasticized wire, binormal
distributed load, torsional stiffness, maximum deflection of the
binormal.

Arslanov K.R., Dudnik G.A. THE ANALYSIS OF EXPLO-
SIVES APPLICATION IN THE CONDITIONS OF MODERN
INDUSTRY ...t e

The analysis of the application of explosives in the modern mining
industry is given.

Key words: mining production, explosives.

246

254

269

276

287

341



Arslanov K.R., Dudnik G.A. THE RESULTS OF EMULSION
EXPLOSIVES APPLICATION.......cooiiiiiccei e

The results of the application of the emulsion explosives at mining
enterprises at the North of Russia are given.

Key words: mining enterprise, granular explosives, emulsion explo-
sives.

Kvaginidze V.S, Murzin, O.V., Dudnik N.A. THE IM-
PROVEMENT OF PERSONNEL TRAINING AT THE PLACE
OF PRODUCTION . ...

The ways of improving the system of personnel training are re-
viewed.

Key words: professional development, school for foremen.

Kvaginidze V.S., Popouvskaya M.N., Cherkasov A.V.,
Mansurov A.A. THE PLAN FOR THE FORMATION AND
TRAINING OF CANDIDATES POOL AT A COMPANY..........

The plan for the formation and training of personnel reserve at the
mining company in the current economic conditions is re-
viewed.

Key words: mining company, candidates pool, staff monitoring.

Velikanov V.S. PREPARATION AND TRAINING OPERATOR
ARE BLAZED - A TRANSPORT MACHINES WITH USE
COMPUTER SIMULATOR-PROTOTYPING COMPLEX.........

In article are considered cardinal principles of the simulator and simula-
tor system building. is designed architecture computer simulator-
prototyping complex for preparing machinist excavator.

Key words: operator, training. simulator, KTMK.

Velikanov V.S., Ismagilov K.V., Rvbakov A.N.

THE APPLICATION OF THE MODERN INTERNET TECH-
NOLOGIES FOR TRAINING RUNNERS OF MINING MA-
CHINERY ..ottt

An approach for the effective personnel management that includes
training and retraining of skilled workers at the mining enter-
prises through the integrated Moodle software is proposed. The
tests for the advanced training of shovel runners are developed.

Key words: professional development, innovative technologies, op-
erationnal control of the knowledge and skills. Moodle, test,
shovel runners.

Shabanov A.A., Velikanov V.S. THE EVALUATION OF
SINGLE AND GROUP ERGONOMICS INDICATORS OF MIN-
ING EQUIPMENT BASED ON THE FUZZY MODELS............

The basics of fuzzy modeling are reviewed as a new direction for
solving practical problems. The basic concepts of fuzzy set the-
ory and fuzzy logic are described. An example of a practical
computer simulation in MATLAB is reviewed.

Key words: fuzzy logic, fuzzy sets, linguistic variable, the fuzzy out-
put, ergonomic indicators.
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