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. PABOYAS ITPOI'PAMMA
BBenenus

[Iporpamma coctaBieHa Ha ocHOBe yka3a [1®-4732 ot 12 utons 2015 rona
[Ipesunentom PecnyOmukn VY30ekucran «O wMepax yIaydlieHUS CHCTEMBI
MEpPEernoAroOTOBKM U TIOBBINICHUS  KBATU(PUKAIIMKM  PYKOBOJSIIUX U
MeJJarOTUYeCKUX KaJpOB BBICHIMX YYEOHBIX 3aBEJCHUN», I€JIb KOTOPOH
SBJISIETCS YJy4IlIEHHE, TEPEernoAroToBka u CyTh TIpOIlECCa TMOBBIIICHUS
KBaJU(UKAIIMK HA OCHOBE COBPEMEHHBIX TPEOOBAaHMM, a TaK K€ MOCTABJICHHAs
3ajlaya  PeryjsipHO  MOBBIIATh  NPO(PECCHOHATBHYI0  KOMIETEHTHOCTb

MeJaroruueckux KaJpoB BBICIINX YUEOHBIX 3aBEJICHUN.

TeopeTnueckue M MpakTHUECKHME MaTepuaibl pabodyeil mporpamMmsl IO
Moayito “T'OopHble MAIIMHBI W KOMIUIEKCHI” pa3paboTaHbl  Ha OCHOBE
MEXIYHApOJHOIO OIbITa B COOTBETCTBHM C TpeboBaHusMU yka3za [Ipe3unenra
PecniyOmuku V36ekuctan ot 12 urons 2015 roga Ne VII 4732 «O mepax mo
JAJIBHENIIEMY COBEPLICHCTBOBAHUIO CUCTEMBI NEPENOATOTOBKH M IOBBILICHHUS
KBAIM(UKALIMM ~ PYKOBOJSALIMX W MEJAroruyeckux  KaJpoB  BBICIIHUX
00pa3oBaTeIbHBIN YUPEIKICHUN

Heab 1 3a1a4n y4eOHOr0 MOAYJIs1
Hear wu 3agmaya wmoayiasa “lI'opHble MalmMHBI W KOMILIEKCHI”
chopMupoBaTh |y  COyIIaTedsl HaBBIKM  MBIIUICHUS 00  COBPEMEHHBIX
00Opy/NOBaHUSIX TOPHOM MPOMBIIIJICHHOCTH, HANpaBICHHOTO Ha  aHajIu3
(GYyHKIMOHUPOBAHUS TMOCIHEAHUX JOCTHKEHHH HAyKHd W TEXHUKH, HAay4YHO-
MPOU3BOJICTBEHHBIMHU, HAYYHBIMU U MPOCKTHBIMU OpPraHU3ALMSIMU, MPEINPUITAN
TOPHOU MPOMBIIINIEHHOCTH B LIEJIAX PALlMOHAIBHOTO YIPABJICHHS POU3BOJICTBOM.

TPCGOBaHHH, NpeaAbABIAECMbIC K 3SHAHUAM, YMCHUSAM, HABbIKAM U OﬁJIaI[aTL
KOMIICTCHIIUAMH IO MOAYJIIO

B npenenax 3amay monynst «I'opHble MAIIMHBI 1 KOMILIEKCHD) CITyIIaTelb
JIOJIKEH:

3uamo:

® O CyIIHOCTH OCHOBHBIX ITOHATHM U PE3YyJIbTATOB, U3y4aEMbIX B JUCLUILINHE;

® O POJIM ¥ 3HAYEHUU TOPHBIX MAILIMH U KOMILJIEKCOB B TOPHOM IIPOU3BOJICTBE;

® cCHUCTEMY BbIOOpA, IKCIUTyaTallUd U PEMOHTA COBPEMEHHBIX TOPHBIX MAIIUH U
KOMJIIIEKCOB;

® BUJbI U TEOPUs DKCILIyaTalid COBPEMEHHBIX TOPHBIX MAIUH U KOMIUIEKCOB;

e 00 yCJIOBHSIX AKCILTyaTallMy TOPHBIX MAIIMH U KOMILJIEKCOB;

ymems:

® pacyeT M IIPOCKTUPOBAHMS TOPHBIX MAaIIUH JJII KOHKDPETHBIX TOpHO-
IEOJIOTUYECKUX YCIIOBUM;

® BBHINOJIHEHHE MPAKTUYECKHMX pacueToB M BbIOOpa TOPHBIX MAIIUH IS
JKCIUTYaTaluH;



® IIPOBOJIUTH MATEHTHBIC UCCIICIOBAHUS;

® COCTaBIATh 3asABKM HA BBIIady OXpPaHHBIX JOKYMEHTOB Ha OOBEKTHI
MIPOMBITIUICHHON COOCTBEHHOCTH.
61a0emsp HABLIKAMU:

® TEXHHKO-DKOHOMHYECKAsl OIIEHKa OCHOBHBIX ITAPaMETPOB TOPHBIX MAalluH U
KOMIIJIEKCOB IPH IKCIUTyaTallMK B PA3IMYHBIX yCIOBUSX;

® CpaBHEHHE OKCIUTyaTallMOHHBIX pPacXOJOB TOPHBIX MallWH Ipu padoTe B
KOHKPETHBIX YCIOBHIX TOPHOU MPOMBIIIICHHOCTH,

® HaBBHIKAMHM TMPAKTUYECKOTO HKCIOJIB30BaHUS MAaTeMAaTHYECKOro ammapara
JTUCITUIUTMHBI JUTSI PEIICHUS PAa3IMYHBIX 3a7a4, BOSHHKAIOIINUX B JaJIbHCHIIICH
y4eO0HOI 1 IPOo(eCCUOHATTLHON eI TETbHOCTH.

00J121aTh KOMIIETEHIIUSIMH

® TEXHHKO-DKOHOMHYECKAsl OIICHKA OCHOBHBIX ITapaMETPOB TOPHBIX MAalluH U
KOMITJIEKCOB TPH IKCIUTyaTalllK B PA3INYHBIX yCIOBHSIX;

® CpaBHEGHHE OKCIUTyaTal[MOHHBIX pAacXoJ0B TOPHBIX MAIIMH TpU paboTe B
KOHKPETHBIX YCIOBHSIX TOPHOHN TPOMBIIIICHHOCTH;

® HAaBBIKAMH MPAKTUYECKOTO HWCIOJIB30BAHMS MAaTEMAaTHUYECKOro ammapara
JIVCIMIUTAHBL JUI PEIICHUsT Pa3IMYHBIX 3a/]a4, BO3HUKAIOIIUX B JajdbHEUIIEH
y4eOHOM U podhecCUOHATBHOM IeATeTLHOCTH.

PexoMeHAaUM 110 IPOBHUICHUIO U OPraHU3aLUH Y4eOHOI0 MOy ISl
IIpn npoBeneHnn 0Oy4YeHUs 3aIlJITAHUPOBAHO HCIIOJIB30BAHUE COBPEMEHHBIX
METO/IOB, EJArOrMYECKUX U HHPOPMALOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI:

— JIEKIIMM  3alUIaHUPOBAHO MPOBOAUTH B  (opme mpe3eHTanui ¢
MCIIOJIb30BaHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUI;

— NPAKTUYECKUE 3aHATHUS  3aIUIAHUPOBAHO MPOBOJAUTH C  [OMOUIBIO
WHTEPAKTUBHBIX METOJIOB (KeHC-CTaau, IEJI0BbIE UTPbI, HHTEPBBIO U AP.).

CBs3b MOYJISI € APYTHMU M CHUIIMHAMH Y4e0OHOI0 IJIaHA

CopnepxaHre MOAYJs HENOCPEACTBEHHO CBSI3aHO C JAPYIMMH MOZYJISIMH
yuebHoro miuaHa «/HHOBallMOHHbBIE MapKIIEHIepcKoe 00ecleYeHUH MO TOPHOM
neney», «llepcieKTUBHBIN HampaBieHHUs Pa3pabOTKHM MECTOPOXKIACHUH IOJE3HBIX
uckonaeMbix» U «llepcrieKTHBHBIN HampaBieHUs  OOOrameHus IMOJIE3HBIX
uckonaeMbix». CiyKUT Jyisi OObEIMHEHHUs] Y4eOHOIro Mpolecca U MpOU3BOACTBA
ITyTEM BHEAPEHUS HOBBIM TEXHUKHU U TEXHOJOTHM JAHHOM OTPACIIN.

Posib MoxyJisl B cucTeMe BbICIIEr0 00pa3oBaHus

[Ipoucxopsiire KOpeHHbIE U3MEHEHS B CHCTEME 00pa30BaHsi, 0COOEHHO HAYYHO-
TEXHUYECKOE pa3BUTHE ONPEIEIAET Poib MOy “I'OpHbIE MallIMHBI U KOTLIEKCHI
B CHCTEME BBICIIETO 00pa30BaHs.

Opranmzaimusi >PpQPEeKTUBHOTO U  IUJIOJIOTBOPHOTO OOpa3oBaHUsl MyTeM
CO3JaHUSl HOBBIX HMHHOBAIMOHHBIX TEXHOJOTHM OOy4YEeHHS  JUCIUIUIMH



HarpaBJICHUA MOIYJIA “rOpHBIe MAaIlIMHBl M KOIJICKCHI M HX IIPUMCHCHHA B
CCTECMC O6p330BaHI/I$I ImoMoract CUCTCMHO YBCIIMYUTH Ka4CCTBO 06pa3013aHI/1;1.
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Conep:xanne TeOpeTUYEeCKUX 3aHATHI

1-tema: CoBpeMeHHbIE NOA3eMHbIe NMPOX0AYecKHe U T00bIYHbIE MAIIMHBI,
HX POJIb B TOPHOI MPOMBIIIJIEHHOCTH

Uctopus pa3BuTus NPOXOAKUA TOPHBIX BBIPAOOTOK, TCHJCHIIUS Pa3BUTHS,
MPEUMYIIECTBO U HEJOCTATKH, OCHOBHBIE pabounre OpPraHbl U OpraHbl MOTPY3KH,
KOHCTPYKIIMM M TEXHUYECKHE IOKA3aTeJIM OCHOBHBIX OpraHoB. COBpEMEHHBIC
MPOXOYECKUE MAIIMHBI, TUITBI, 00JIaCTh MPUMHUHEHHUSI, TEXHUUECKHE MOKa3aTelu,
OCHOBHBI€ Y3Jbl, U MX MNoKa3areiu. COBpEMEHHbIE MPOXOJYECKHUE KOMILICKCHI,
obopymoBaHue KOMILJIEKCOB, OCHOBHBIE MoKa3aTeu, MapaMeTphl
B3aMMOCBSA3aHHBIX  MOKa3aTeNie,  TEHIACHIMS  Pa3BUTHUS  MPOXOIYECKUX
KOMIUIEKCOB. JIOOBIYHBIC MAIMHBI, TUIIBI, IPUHINAIN ACHCTBHS, pabounii opra,
TEXHYSCKHE II0Ka3aTeau, NpoOJeMbl HCIOJIb30BAaHUS, pacuyeT OCHOBHBIX
TOKa3aTese.

2-tema: [IpumMuHeHNe BHICOKONPOU3BOINTENbHBIX OYPOBBIX MAIIIUH LIS
OypeHusi B3pbIBHBIX CKBAKMH OTKPBITHIX TOPHBIX PadoT

Uctopust 6ypoBbix pabor. PazpaboranHbie 000pY/I0BaHMS, MAIIWHBI JJIS
OypeHuss u ux oskciyatanus. [lpunnun nedictBus. HoBblie paspaboku mpu
pa3paboTku OypOBBIX MAIIMH. YUYEHHbIE M KOMIAHUU IS Pa3pabOTKH HOBBIX
OypoBBIX MamwuH. Tumnbel OypeHHs I pa3HBIX YCIOBUW. BypoBble yCTaHOBKH,
KOHCTPYKLUHU, TPUHLHUI JEHCTBUs, TEOPETUYECKUE OCHOBBI CIOCOOOB OypeHwusl.
CoBpemMeHHBIE  OypOBbIE  MAalIWHBI, THIMbBI, TEXHUYECKHE  IMOKA3aTENH,
KOHCTPYKITUH, TPHUHIMI JACUCTBUSA. TEXHUKO-DKOHOMHUYECKHE TOKa3aTelu |
oOnacTh nmpuMuHeHud. Pacdyer OypoBbIX MammMH. PacyeT pacxona Bo3ayxa Uis
Oypenus, BBIOOp MOIIHOCTH Komrpeccopa. Mcronp30BaHne aBTOMaTH3UPOBAHHOM
cucteMbl npu Oypenun. [lpuHImMm aBromMaTu3anuu g OOECIICUCHUH
0e30MacHOCTH MpU OypeHUH.

3-TemMa: AHAJIM3 COBPEMEHHOT0 COCTOSIHUS PHIHKA MOCTABOK KapbepPHOIi
TEeXHUKHU B MUpe U UX HCI0JIb30BaHUE.

Hcropust pa3paboTKu MEXaHUYECKHX 000PYAOBAHHM JIJIsi BBIEMKH TTOPOIBI U3
MaccuBa M TOTPY3KM Ha TPAHCIOPTHbIE 000pyAoBaHUsA. TeHACHIUS pPa3BUTHS
MEXAHUYECKUX  BBIEMOYHO-TIOTPY30YHBIX  MAallMH. [WIBI  COBPEMEHHBIX
HKCKaBaTOPOB, OCHOBHBIE YaCcTH, NMPHUHIIMI pPabOThl, TEXHUYECKHE IOKA3aTelu,
00JaCTh TPUMEHEHUSI U OCHOBHBIC OJKCIUTyaTallMOHHBIE TIOKA3aTeNlu. |HIIbI
THIPABINYCCKAX OKCKAaBaTOPOB, TMPOU3ZBOJACTBO M 00JIACTb TPUMEHEHUS.
[parnaiiHpl B TOPHBIX MPEANPUAITUSIX, OCHOBHBIE YACTH, NPUHLMI ACHUCTBUA U
TEXHUYECKUE TTOKA3ATENH.



Conep:xanne NpaKTHYECKUX 3aHATHI
1-npakTUyeckasi 3aHATHS

Pac4yer, aHa1u3 U 000CHOBAHNE OCHOBHBIX IAPaAMeTPOB MOA3EMHBbIX
NMPOXOI4eCKHUX U JObIOYHBIX MAIIMH

Meroauka pacueta TEOPETHYECKOU. TEXHUYECKOM M HSKCIUTyaTallMOHHOMN
MPOU3BOJIUTEIIBHOCTH  MPOXOTYECKUX W JIOOBIYHBIX  MAIIMH  TOJ3E€MHBIX
pa3paboOTOK  MECTOPOXKIEHUH. AHAIM3 TOPHO-TEOJIOTHYECKMX H  TOPHO-
TEXHUYECKUX YCIOBHHM HA YKCIUTyaTallMOHHBIE MOKA3aTEIN MAllWH.

2-NpaKTHYecKasi 3aHATHSI .
TexHoJiOTHYeCKHEe CXeMbI NMOA3€MHOI0 TPAHCNIOPTA MIAXT M PYIHUKOB

TpancnopTHbIe CHCTEMBI MOJI3EMHBIX  Pa3pabOTOK. I'panutsr
UCTIONb30BaHUs BHJIa TpaHCopTa. OCHOBHBIC MTOKA3aTEIN M YCIOBHS TIPH BBIOOpE
TPAHCIIOPTHOM CUCTEMBI. TEeXHOJIOTUYECKHE CXEMBbI TPaHCTIOPTa TI0 HaIpaBICHUIO
IPy30MOTOKOB.

3-mpaKkTUYecKasi 3aHATHS .

MeToabl onpeeeHusi NPOU3BOAUTEIbHOCTEH M OCHOBHBIX IAPAMETOPOB
OypOBBbIX MALLIMH

MeTtoauka pacuera OCHOBHBIX [TOKA3aTeJei: CKOPOCTh OypeHHUsl, Harpy3Ha
OypOBOI MHCTPYMEHT, YMCJIO OOOpPOTOB, YAacTOTa yJiapa, MOIIHOCTb BpallaTeis,
pacxoj Bo3yxa.

4-nipaKkTHYecKasi 3AHATHSA

Pacuyer oCHOBHBIX MoKa3areJiei KapbepbIX BLIEMOYHO-NIOTPY30YHLIX MAallIMH

Pacuyer TEOPETUYECKOU, TEXHUYECKON u DKCIUTYaTallMOHHOU
IIPOU3BOJNUTEIBHOCTH OJHOKOBIIOBBIX MEXAHWYECKUX OJKCKABAaTOPOB. AHaIU3
BJIUSHUS  TOPHO-TEOJOTMUYECKUX W  TOPHO-TEXHUYECKUX  YCIOBUM  HA
AKCIUTyaTallMOHHbIE IOKA3aTeNIM HKCKAaBaTopoB. BriOop Tuma TpaHcmopra uis
YBEJIMUYEHUS BPEMEHU PabOThI 3KCKaBaTOPOB.

D®opMbl 00ydeHHS

®opma 00ydeHHs] OTpakaeT TaKhe BHEIIHHE CTOPOHBI y4eOHOro mpoliecca,
KaK CIoco0 €ro CyHIECTBOBAaHHUA: MOPSIOK M PEXHUM; CIOCOO OpraHU3aIiu
oOydeHMs: JIeKIUs, CEeMHHAp, caMocCTosATelIbHas paboTa U Tp; CMIOCo0
OpraHu3allid COBMECTHOM JIEATETLHOCTH OOYyYaromero W O0yYaroIInXcs:
dbpoHTanbHas, KOJUICKTUBHAS, TPYIITIOBAs, WHANBUy AJIbHAS.
[Ipu oOyueHus BaXHBIM SBJSIETCS BBIOOp (GOPMBI OpraHu3anuu  yIeOHOU
JEATEeIbHOCTH YYACTHUKOB:



e KoJekThBHAasT — KOJUJIEKTUBHOE,
y4eOHOro 3aJjaHusl BCEMU CTYJEHTaMHU. XapaKTep MOJYyYEHHOIO pe3yJibTara: UTor

KOJIJICKTUBHOI'O TBOPYCCTBA.

e [ pymnmoBasi — COBMECTHOE BBINOJIHEHUE €IWHOTO 3aJaHhsi B MaJbIX
rpynmnax. Xapakrep MoJlydeHHOTO pe3ysibTaTra: UTOT TPYNIIOBOTO COTPYAHUYECTBA

Ha OCHOBC BKJIaJda KaXXJI0TI0.

e lnauBuayalibHas — MHAWBHUAYAJIbHOE BBINOJHEHUE Y4YEOHOTO 3a/laHMsl.

XapaKTep MMOJIYYCHHOI'O pe3yJibTara: HWTOI' HWHIAWBUAYAJIBHOI'O TBOPYCCTBA.

OOBIYHO MIPEIIECTBYET IPYIIIIOBOI padoTe.

Kpurepuu oueHku

COBMCCTHOC BBIIIOJTHCHHEC 06HICFO

Ne | Kpurepuu oueHku bauan MakcuMabHBIN 0211
1 o 1,0 Gamra
Kerc 25
2 CamocrosTenpHas 1,0 Gayna
pabota
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|| AHTEPAKTUBHBIE METO/Ibl OBYYEHWS, UCTIOJIb3YEMBIE B
MOJYJIE

Meroxa '""Mo3srosoi mrypm"

Mo3sroBoit mrTypM (OpeiiHCTOPMHMHI - MO3IOBasi araKka) — METOJ
KOJUUIEKTUBHOM T'€HEepalluy UeH pPelIeHUs] HAyYHOW UM IPAKTUYECKON 3a/1a4H.

Bo BpemMsi MO3roBOro mrypma yYacTHUKH CTPEMSTCS COBMECTHO PEUIHUTH
CIIOKHYIO TMpoOieMy: BBICKAa3bIBAIOT CBOE€ MHEHHE II0 PpEHICHUIO0 3aJ]lauu
(renepupyior), OTOMpaOT Hauboysee COOTBETCTBYIOIIME, J(hYEKTUBHBIE WU
ONTUMAJIbHbIE WAeH 0€3 KPUTHKKA OCTaJIbHBIX BapHaHTOB, OOCYXKIAIOT
oTOOpaHHBIE WJIEW W Pa3BUBAIOT HMX, a TAKXKE OIICHUBAIOTCS BO3MOXKHOCTHU HX
00OCHOBaHUS WM OIPOBEPIKEHUSI.

OcHOBHasl 1IeJIb MO3TOBBIX aTaK — AaKTUBH3AIUS Y4eOHOW AESITeTbHOCTH,
CaMOCTOAATEJIbHOE HW3y4YE€HHE MpPOOJEMbl M pPa3BUTHE MOTUBALMU €r0 PEIICHMS,
KyJIbTypa oOuieHusi, popMUpOBaHNE KOMMYHUKATUBHBIX HABBIKOB, H30aBICHUE OT
WHEPILUU MBIILUICHHUS U MPEOI0JICHNE MPUBBIYHOTO X0/1a MBIIIJICHUS MPU PEIICHUN
TBOPYECKOM 3a1a4H.

e IIpaMoii KONJIEKTUBHBIH MO3roBoii MTYypM — obOecnedynBaeT cOop
MaKCUMaJbHOIO YHMCJIa MHEHHUH HACKOJbKO 3TO BO3MOXHO. Bces rpynna
uccienoBanus (He 6omee 20 yenoBEK) 3aHUMAETCS PEeIIEHUEM OJTHOM MPOOIEMBI.

* MaccoBblii MO3roBOM IITYPM — JAa€T BO3MOXXHOCTh PE3KO ITOBBICUTH
¢ (dEeKTUBHOCTh TEHEpaluu HUAeH B OOJBINONW ayIuTOPUU, pa3CICHHOW Ha
MUKPOTPYTIIHI.

* B kaxno#l rpynne pemaercs OJuH U3 aCIeKTOB MPOOIEMBI.

HpI/IMeHeHI/IH METOJAa HA 3aHATHUSA

1. Knaccuduxaius OCHOBHBIX TOPHBIX MAIIWH ISl MOA3EMHBIX padboT Mo
TEXHOJIOTUYECKOMY NPU3HAKY.

2. Kakue QyHKIImOHaAIbHBIE TOPHBIE MAITMHBI PUMEHSIIOT JUIsl JOOBIUN YIS

MOI3€MHBIM CITIOCOOOM.

MexaHndeckue CriocoObl pa3pyIIeHHs TOPHBIX TTOPO/I.

OCHOBHBIMM  TOKa3aTed Mpoliecca pa3pylICHUs] TOPHOW MOPOJIbI

paboyuM UHCTPYMEHTOM.

Camas s dexruBHas hopma cpe3oB.

Kak ycranaBnuBaeTcst paiuaiabHBIN pe3el] Ha paboueM opraHe.

Kak ycranaBnmBaeTCsl TaHTCHIIMAIBHBIN pe3el] Ha pabodeM OopraHe.

MecTo yCTaHOBKH paiMaJIbHBIX PE3IIOB.

B~ w

O NG
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Tadoauuma SWOT-anaaunza

SWOT - naumeHOBaHHWE NPOUCXOAUT OT HaYadbHBIX OYKB CIEIYIOIINUX
AHITIMHCKUX CJIOB:

Strengths— cuibHBIE CTOPOHPEI, IPETIONAaraeT HAINYNE BHYTPEHHUX
pecypcos;

Weakness— cna0Obie CTOpOHBI WM HAJTHYHE BHYTPEHHHX MPOOIIEM;
Opportunities— BO3MOXXHOCTH; HATTMYNE BO3MOKHOCTEH JJIsl pa3BUTHS
IPENIPUATHUS;

Threats— yrpo3sbl, yrpo3sl OT BHEIIHEH CpeIbl.

Kax npasuno, ycnemnocts SWOT-aHanu3a 3aBUCUT HE OT NMPEANPUSITHUS,
3aBUCHUT OT y4eTa pe3ysibTara mpH pa3paboTKe CTpaTeTHYeCKuX Melield U TPOSKTOB
B Oynymem. Ilpu ero wucnonb30BaHUM €r0  3JIEMEHTBI MOTYT  OBITh

MHTEPIPETUPOBAHBI CIEAYIOINUM 00pa3oM:

le/IMEHeHI/Iﬂ ME€TOAa HA 3aHATHHA

IIpoxoxueckue MaIUHbI

S CuiibHBIE CTOPOHBI MAIIUH bricTpas, s dexTuBHAS,
KauecTBeHHas paboTa

W Cna0Opble CTOPOHBI MAIIIUH HeBo3MoxHa paboTaTh c
KPENKUMHU MOPOIaMHU

0 Onuuu noyb30BaHUU MPOXOTYECKUX | MOXKHO BBINOJHATH HECKOJIBKO
MaIlH paboT OJTHOBPEMEHHO

Bbapbeps (BHEIIHUE) Jst M0JIb30BaHUS ATUMU

T YCTPONUCTBAMU HYXKHO HMETh

CHeIMaTbHbIC HaBBIKH.
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Meton «KoHuenryaabHas Ta0Jauna»

3HAKOMSITCS C IPABUJIAMU COCTaBIICHUS
KOHIIETITYyaJIbHOHM TaOyuIibl. Onpenensior To, 4To
KOHIEIITYAJIb
MOJUIEKUT CPABHEHUIO, BBIIACIISIOT
HASA TABJIMLA XapaKTEPUCTUKH, IO KOTOPbIM OyJeT POBOAUTHCS
CpaBHEHHE.
ObecneunBaeT

CpaBHEHUE U3YYaeMbIX
SIBJICHUH, IOHATHH,
B3IJISIZIOB, TEM U M. IO
JBYM U 00Jiee aclieKTaM.

Pa3zBuBaer cucteMHoe
MBIIJIEHNUE, YMEHUS

———

WuauBuayanbHO WIK B MUHU-TPYIINAX CTPOST U
3aMOHSIIOT KOHIIETITYaIbHYIO TaOIHILy

® 7110 6epmuKaIu PacIoiIaraeTcs To, 4To
MOJIJICKUT CPAaBHEHUIO (B3TIISABI, TEOPHH, ),
® 110 20pU30HMANU — PA3ITUYHBIE

CTPYKTYypUPOBATh,
CHCTEMATH3HPOBATh XapaKTEPUCTHUKH, 110 KOTOPBIM IIPOBOJUTCS
MH(GOPMAITHIO. CharRHEHWe.

—_—

[Tpe3enTanus pe3ynbTaToB pabOTHI.

HpI/IMeHeHI/Iﬂ METO/1a HA 3aHATHUA

Yyamuxcs moApa3AensioT Ha MaJeHbKHE TPYNNbl U JAIOT 3a7aHue. 3amoJHUTH
Ta0IuILy.

Kpurtepuu cpaBHenus

Ocesoii pabounii opran

PagnanbHublii padounii
OpraH

I'magkocTh MOYBEI

CrabuwipHOCTh KOMOaHa

D¢ (heKTUBHOCTB NOTPY3KU

[Ipenensl skcIuTyaTalinu

OOriee cpaBHEHHE OCEBOTO U MOTEPEYHOro pabouero opraHa

Kpurepuu cpaBHeHus OcesBoii padounii | PaananbHbiii padounid
opran opran

I'11a1KOCTh OYBBI biaronpusATHbIN HebnaronpusTHbIHI

CrabuiabHOCTh KOMOaliHa HebnaronpusTHblii braronpusiTHbIN

D} PeKTUBHOCTH MOTPY3KU HeGnaronpustHeIii biaronpustHbIii

[Tpenensl sKcIuTyaTaiuu Msirkue HeaOpa3uBHbBIE | YMEPEHO abpa3uBHbIE,

noposl (m0 60-80 MIla)

MSITKHE TOPOJBI W TOPOJIBI
cpenneit kpenoctu (mo 100-
120 MITa)
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I1l. TEOPETUYECKHUE MATEPHUAJIBI

1-tema: CoBpeMeHHbIE NOA3eMHbIe NPOX0AYecKHue U J00bIYHbIE MAIIMHBI,
HUX POJIb B TOPHOM MPOMBIIILJICHHOCTH
Ilnan:
1. Uctopus pa3BuTHS NMPOXOIUECKUX padOT
2. Tumnbl 1 006J1aCTh IPUMUHEHHS] COBPEMEHHBIX MTPOXOIYECKUX MAIIIUH
3. ObGopyaoBaHue, SKCIUTyaTIUsi U OCHOBHBIC IOKA3aTEIM COBPEMEHHBIX
MPOXOTUYECKUX KOMILIEKCOB
4, Tunel ¥ NPUHITMT ACHCTBHS TOI3€MHBIX JOOBIYHBIX MAIIIUH

KaroueBblie c¢jioBa: MPOXOJKa, UCTOPUS PA3BUTHUSA, TEHIACHLUS Pa3BUTHS,
OCHOBHOW pabouuii opraH, MOTPY30YHBIA OpraH, KOHCTPYKIUS, TEXHUYECKUE
MOKa3aTey, MaliuHa, 00J1aCTh MPUMEHEHHUS, TEXHUIECKUE IMOKA3aTETN, OCHOBHOMN
OpraH, NPOXOAYECKUM KOMIUIEKC, OOOpyJOBaHUE, TMOA3EMHbIC JOOBIYHBIC
MAIIIUHBI, YKCIUTyaTalus.

1.1 UcTtopus pa3BUTHS MPOXOAYECKHX padoT

OO0uue ceenennst

[Ipoxoxgueckue MamuMHbl OBUTM HayajdOM pPa3BUTHUA MEXAHHUYECKHUX
npoxoaok yriist B KoHie 1940-bix B EBporne. [Ipoxonueckue MalivHbl - MalldHbI
YaCTUYHOIO 32005, KOMAIOIINE TOJIBKO YacTh 32005 cpazy, U ONPeleIeHHOE YUCIIO
PeXYIIMX HWHCTPYMEHTOB HaxXoAsATcs B KOHTakre ¢ 3aboeM. OcCHOBHbIE
MPEUMYIIECTBA MPOXOJAYECKUX MAIIMH [0 JPYTUM TMOJ3€MHBIM MalllliHAM
pPacKkoOmoK - CBOS TOJBHM)KHOCTb, THOKOCTb, M CEJEKTHBHas J0ObIBarouIas
CHOCOOHOCTh. DTU MPEUMYUIECTBA, B JOMOJHEHHE K OOMIMM MPEeUMYIIECTBAM
MEXaHUYECKUX MPOXOJOK, CHAOXKAIT MX IS TOro, 4YTOObl HMCHOJb30BAThCS
HIMPOKO U UMETh OYEHb BAKHOE Y YHUKAJIBHOE MOJIO0KEHUE B MMOA3EMHOM J00bIYE
U TYHHEJIbHBIX ONEpalMil, XOTS OHM TAKXKE HCIHOJIb3YIOTCS B MOBEPXHOCTHBIX
oneparusx.

TunuyHble  TPOXOAYECKHE  MAIIMHBI  M30UpaTeNIbHOTO  JEHCTBUA
MPEICTaBIAIOTCS B pucyHke 1.1., 000pyAO0BaHHBIA PEKYIIUMU UHCTPYMEHTAMU U
MPUKPEIUICHHBIA K CTpesie, KOTOPhIN MOJBMKEH B JIIOOOM HAMpaBIIEHUU, KOTAET
3aboil. I'pynHT (mopoma) mnamaer B mepen, coOupaeTca M 3arpyxaercs B
CKpEOKOBBIN KOHBEHEpP, PACTOJIOKEHHBIA B IIEHTPE MOTPY30YHOTO OpraHa ¢
HEMPEPBHIBHBIM HArpy>KalolUM MEXaHW3MOM TOpOJIbl, TAKUM Kak HarpeOaroiue
Janbl, 3B€3JHO00pa3HOE KOJEeCcO, pOTOpPHOE Kojeco U ckpebok. LlenHoit koHseiiep
HECET Harpy>KeHHbIM MaTephal 4Yepe3 KOpPIyC MPOXOAYECKONM MAaIIUHbI K
KOHLIEBOMY KOHBelepy. OT KOHLIEBOIO KOHBEHEpa MaTepuall TPAaHCIOPTUPYETCH,
Ha IPY30BbIE BATOHEL, JICHTOYHbIE KOHBEHEPHI UM IIAXTHRIE aBTOMOOMIN. .

! Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, pages 124-125.
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IIpenmyiecTBa, NPUKJIAAHbIE 00JIACTH M 00J1ACTH PUMHUHEHUS
NMPOX0AYEeCKUX MALINH

Pyna/mMunepan u 0TX0bI MOTYT OBITH Pa37CJICHBl B TAKMX THIAX MaIluHaX,
TaK KaK OHM - MAIIMHBI BHIOOPOYHOTO JIEHUCTBHS. JTa CBOWCTBA MAIIWHBI JTAET
MPEUMYIIECTBA K YMEHBIIICHUIO KOJMYECTBA JOJM TOPHOU MOPOJABI B MOJE3HOM
HCKOMAaEMOM U YMEHBIIIAET CTOUMMOCTh 0OBIUU. OTAEIbHBIC MPOXOJKU TBEPJbIX U
MSATKHUX MOPOJI B CMEIIAHHOM 3a00€ MOTYT YMEHBUIUT CKOPOCTb MPOXOAKHU. Tak
KaK MpPOXOJYECKUi 3a00M JOCTyNEH U PEXYyUIMe HHCTPYMEHThI MOTYT OBITh
OCMOTPEHBI U U3MEHEHBI JIETKO.

PucyHnok 1.1. PaguanbHble 1 OCEBbIE THUIIBI IPOXOYECKUX MAIIUH
u30upaTeabHOro AeiicTBrsl. MamuHsbl ¢ (8) pagualbHBIMU OpraHaMu
u3oupaTenpHoro Aevicteus u (D) oceBbiMU opranamu H30UPATENBHOTO JIEHCTBHS.

Jlerko mepeMecTuTh MPOXOYECKHAE MAIIUHBI OT OJHOTO 32005 K JAPYromy,
KOTOPBI 9acTO HEOOXOIUM, TaK KaK OHM OOBIYHO - YCTAHOBJICHHBIN T'yCEHHYHOM
XOdy, U HMX BEC HIXKE MO CPAaBHEHHIO C IPYI'MMHU IOA3€MHBIMH MallldiHAMH.
MoHTaX WM JIEMOHTaXX TaKMX MAIllMH MOTYT OBITh 3aBEpIIEHBI 32 HECKOJBKO
nueil. Tak kak oHM Oojiee MaJeHbKHE M COOMPAIOTCS Ha IMOBEPXHOCTSX II0
CPAaBHEHHIO C APYTUMH TOJ3€MHBIMH MAalllMHAMH, OHU TPEOYIOT OTHOCHTEIHHO
0oJiee HU3KOTO HAYaJIHHOTO KalKTaja U AKCIUTyaTallMOHHBIX 3aTpar.

[Tpoxomueckue MalIMHBI- MPUCTIOCOOIIIEMBbIE MAIIUHBI; OHU MOTYT OBITH
NPUCTIOCOONEHBI K JII0OOBIM (hopMaM TPOXOJKH, TaKUM KakK TpareleugaibHasil,
NpsIMOYTOJIbHASI, KPYroBasi u J000i Apyroi ¢opme. ITa 0COOEHHOCTH OCOOCHHO
Ba)XKHA MIPU JOOBIYH IMOJIE3HBIX MCKOMAEMBIX JUTSI IIOCKUX MeCTopoxaeHuil. OHu
NPUCIIOCA0IUBAIOTCS K Pa3HBIM TOBOpPOTaM 3a00s M MOTYT CHelaTh Pe3Kue
noBOpoThl LEenbiX 90°. OHM MoryT paboTarh OJaromojiydHo B MPOXOAKAX C
nazeHueM 1o 15°; ecau MCMONB3YIOTCS BBIABHKHBIE OIOPBI, BO3MOKHOCTH
IPOXOJIKHU ¢ BoccTaHueM o 20-25° 2

2 Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, pages 126-127.
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[Tpoxomueckune KOMOaHBI PEK/IE BCETO OTPAHUYMBAIOTCS C CHIJION CXKATHUs
MaccuBHBIX KamHed g0 100-120 MIIa, B 3aBUCHMOCTH OT MOIIHOCTH pabodvero
opraHa W Beca MPOXOJYECKOro KoMOailHAa Y HEKOTOPBIX CTPYKTYPHBIX
XapakTEpUCTHUK TOPHOrO MaccuBa. Eciam TOpHBIM MacCHB  YPE3BBIYAWHO
"MpUCOEANHEH PaCCIOMKaMH'", TO OHU MOTYT KOIAaTh KAMHU C CHJIOM CoKaTus 10
160 MIla (pucynok 1.2). DTu BeIHMYMHBI C)KaTUSI BEIOMPAIOTCS TIIATEIHHO U3YYUB
3200, TaKk KaKk OHU HE €IWHCTBEHHBIH MapaMeTp sl TOro, YTOOBI OMpPEACIUTh
KpEIOoCTb.

Crok BOIbI HE JOJKEH OBITh HHU OOJNBIIMMHM WJIA HHU3KUMH IS
3¢ (HEeKTUBHOrO MCHOIB30BaHMs KoMmOakiHa. OIHAKO, U3BECTHO, YTO Y BOJBI MOTJIU
Obl OBITh OTpHUIIATETLHBIE BO3JIEUCTBHUS Ha paboyue XapakTEPUCTHKH, KOTIas
BSI3KHME TTIMHUCTHIE (OPMHUPOBAHUS. 3aTUNaHUE TJIMHBI Ha paboure OpraHbl MOTJIO
Obl BBI3BATh OTPAHMYCHHE B PACKOMKaX W TPeOyeT 3a4uCTKy paboyero opraHa
(pucynok 1.3).
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Pucynok 1.2. CBsi3b MEXy CHIION CoKaTHsl paboyero opraxa ¢
IPOU3BOJAUTENBLHOCTBIO JIsl MPOXOTYECKUX KOMOATHOB

[Tpoxoaueckre MalIMHbBl H30MPATEILHOTO JIEHCTBUS HE MOTYT paboTaTh C
TBEPABIMU M a0pa3suBHbIMU KaMHSMU. OHM MOTYT HCIIOJIb30BaThCS B MECTax C
MaJlbIMU a0pa3uBHBIMU TOpojgaMu. CBOWCTBEHHBIE XapaKTEPUCTUKH PEXYIIUX
OpPraHOB MPOXOAYECKUX MAIIUH OrPAaHUYEHbI, OHH TOJIBKO HCIOIb3YIOTCS B
MECTaxX C CONPOTHUBIICHUEM Ha KOTOPbIE PACCUUTAHBI PEXKYIIUE MHCTPYMEHTHI.
DT0 W3BECTHBHIM (DAKT, €CIM pacxoj] pexyimero WHCTpyMmeHta mpesbimaer 0.50
pe3loB/M®, TONOMKM  PEXyHIEr0 HMHCTPYMEHTA  yBEIMYHBAETCS  OBICTPO,
YBEIMYUBACTCSl CHJIa JCHCTBYIOIIME PEXYIIMEe WHCTPYMEHTHI. JTO TMOHIKAET
OpuObUIL U MOXET YBEIUMYHUTh CEOECTOMMOCThH IOJIE3HOTO HCKomaemoro. Bo
MHOTHX CIydasX WCIONb3yeTCs WHOM THUI MEXaHU3UPOBAHHOW MPOXOAKH
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(pucynox 1.4). Ecmu pacxonsl pexymero wHcTpymeHta mexay 0,2 u 0,5
PE310B/M3, POEKTHAs CTOMMOCTh BaKHA. ECIM pacxoj peXxylero MHCTPYMEHTa
awke 4em 0.20 pe3noB/M3, TOraa He MMEETCS HUKAKOM CEPhE3HOM MpOOIEMBI B
IIPOXOJIKE.

Pucynoxk 1.3. Yuctelii pabounii opral mpoxoa4ecKoi MaliuHbl (8) U Tociie
3actpeBaroliiei rimHbI (D).

Not economical

[ ]
Economical for

short drives

o Economical

Cutter consumption rate (cutter/m?)

200

Uniaxial compressive strength (MPa)

Pucynox 1.4. CBsi3b MKy CHIION C:KaThsi paboUyero opraHa ¢ pacxoaoM
PE3LOB JIJIsl MPOXOAYECKUX KOMOAHHOB.

[Ipoxoaueckue MamMHbI OOBIYHO HCIONB3YIOTCA B IMOA3EMHON J0OBIUE
MOJIE3HBIX MCKOIAEMbIX JJI ONepaluil Mo NpOU3BOJICTBY U pa3pabOTKe, 0COOEHHO
B YIJIEBBIX MECTOPOXKIEHUAX. OHU TaK)Ke UCTIONB3YIOTCA JJIsl TOTO, YTOOBI JOOBIThH
METAJUIMYECKHUE PYbl U IPYTUE UHAYCTPHAIbHBIE MOJE3HBIE HCKONIAEMBbIE.

OCHOBHBIE YACTH U MeXaHNYECKOE CTPYKTYPa NPOXOAYECKUX
KOMOAHOB

OCHOBHBIE YaCTH MPOXOJYECKUX KOMOAMHOB 3TO KOPIYC MAIIWHBI U
X0JI0BOe 000pyoBaHre (OOBIYHO TYCEHHYHBIN XOJ), TEIECKOMMYECKasi cTpena u
pabouuii opraH, TOTPY30YHBIN CTOJI U MIOTPY304HOE 000PY0BaHUE U CKPEOKOBBIN
KOHBEWEp,  OJJCKTPOJBUTATENH, THUAPOCHUCTEMAa, KaloTa  omeparopa H
JOTIOJTHUTENHHOE 000pYAOBaHNE, TAKWE KaK CTPYHU BOJBI IS TTOJABICHUS MTBUTH U
meae  OXJaXKACHHWS  PEXYIIET0  MHCTPYMEHTa W B3PBIBOOE30IMACHOE
00opyaoBaHue.
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Ectp BoOOmE Tpu THHA XOJOBBIX OPraHOB, HCIOJB3YEMBIX C
IPOXOJUYECKMMH KOMOaliHaMH: Ha T'YCEHUYHOM XOJy, THEBMAaTHUYECKOM XOIY U C
TUIpaBIMYECKUMU JoMKpaTamu. [Ipoxogueckne KOMOalHBI € TyCEHUYHBIM
XOJIOBBIM 00OpyIOBaHMEM - Haubojee pacmpocTpaHeHHble. [IHeBMaTHueckue
XOJIOBBIE 000PYIOBaHMS MPEANOYUTACTCS ISl UCIIOJIB30BAHUS C TPUIIOKEHUSIMU
HoBoro asctpuiickoro TynnenbHoro Meroga (NATM). C rugpaBinueckumu
JOMKpaTaMu NPOJBUTAIOTCA TOJYKOM THAPABIMYECKUX UWIMHAPOB; OHU
UCIOJIB3YIOTCS  TOJIBKO C  CErMEHTAJIbHBIMU  THUIIOBHIMU  BBIPAaBHUBaHUEM
OCHOBAHMSIMH, TaK KaK OHH TIOJYy4arOT CBOW TOJYOK OT OCHOBaHUM 3a0o0s.
Xo0/10Bo€ 000pYOBaHHE C THAPABIMYECKUMU JOMKpAaTaMU HCHOIb3YKOTCS s
MPOXOJKH MSATKHUX, CJaObIX, BIAXKHBIX, WIA TJIBIOUCTHIX (opMUpOBaHUI
(HeycTONYMBBIE KaMHU), YTOOBI MOHU3UTH 00Bajl U najeHue (pucyHok 1.5). Ecou
3TO Tpelyercs, yBEIMYEHHE MEXaHWYECKOro BO3JEHUCTBUS Ha 3a0oif, Toraa
TIPELyCMaTPUBAETCS CTAOMIBHOCT IIPOXOJYECKOM MaIIMHEL>

Crpena npoxoa4ecKuX MAIIMH MOXET ABUTAThCS B JIOOOM HampaBjeHHE (B
JeBO, TMpaBO, BHU3 M IO JIUArOHANb) BMECTE€ C MPUCOEIAUHEHHBIM pPabouYnuM
OpraHoM, OOOPYJIOBAHHBIN PEXYUIMMH HHCTpyMeHTamu. [[Burarenu pabouero
oprana, OOBIYHO C DIJIEKTPUYECKHUM TPUBOAOM, PACIONAraloTCs B Ha CTpede.
Crpena o0OBIYHO TIepeBUTAETCS THUIpaBIMYecKUM crocodom. Crpena s
KPEIMKHUX MOPOJI JOJIKHA OBITh KOPOYE YeM JJIsl MSATKUN MOPOJI, YTOObI TOHU3UTH
KoJIe0aHUsI MaIlIUHBI.

Pucynox 1.5. lllutoBoit mpoxogueckuii komOaiiH (CaHIBUK)

VY npoxoaueckux KOMOAHOB OOBIYHO OJIHA CTpENa, XOTsA €CTh KOMOAWHBI C
JBOMHON cTpenoi (pUCYHOK 1.6), KOTOpbIE UCHOJB3YIOTCS I PACKONOK MSTKHX
KaMHEN/TIOJIE3HBIX MCKOMAeMBbIX (TaKMX KaK yroiib, COJb, MMOTAIl, TPOHA, U T.1.) C

3 Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, pages 128-129.
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BBICOKMMHU TipousBoauTenbHOCTIMU 70 400-500 ToHHa/yac. BpamieHue kaxmoro
pabouero opraHa B JBOWHON CTpeJie¢ B MPOTHBOIMOJIOKHBIE HAMPABIECHUS, YTOOBI
YPaBHOBECUTH CUJIbL, IEUCTBYIOLIME HA KOPITYC MAILIUHBI.

Pucynok 1.6. mpoxoaueckasi MalvHa ¢ JBOMHOM CTPENOi.

EcTp paznuuHble THIIBI OJHO CTPEJIOBOM MPOXOAYECKOW MAaIlMHBI: TBEpIas
(HepacTspKUMasi) CTpesia, TelleCKonmuueckas (pacTshkumas) CTpelnia, COUJICHEHHAs
CTpena, HaKJIOHHAs CTpefia, CTpesia MPUKIOHEHHBIN ¢ 3BE€3/10UYKON (OTrpaxkieHHas),
Y B3auMo3aMmeHsemas (yHUBepcalibHasl) CTpeda.

[Ipenmy1miecTBO UCIIOIB30BAHNUS KOMOAWHOB CO CTPEJION TEIECKOMUYECKOTO
Tuna (pucyHok 1.7) 4emM MO HepacTsHKUMOM CTPEIOM COCTOUT B TOM, 4YTO
MO3BOJISIET KOMOAWHY NpH MPOXOJKE BBIPABHUBATH CTEHY NPOXOIKU/TYHHEIS,
pacupsisi OyM M HE TPOJBUras LENYIH MAalIMHy. DTO MOHMXKAET BpeMs XoJa
(1BMYKEHUS) MAIlMHBI, TAK K€ KaK YBEJIWYMBACT BPEMsI MCIIOJIb30BAHMS MAlllUHBI
Ha IIPOU3BOJUTEIBHOCTD.

Pucynok 1.7. Teneckonuueckas ¥ COWJICHEHHAs CTpesia MPOX04ECKOM
MAIIUHEI.
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Counenennas crpena (pucyHok 1.7) ucnonb3yercs ¢ HoBo ABcTpuiickum
TyHHEIbHBIM METOJIOM B  OOJBIMX TOMNEPEYHBIX cedeHusx. JlnmHHOE
pacmoyioKeHHE CTPENbl TO3BOJISIET KOMAaTh CHadaja BEPXHHE a 3aTeM Ooljiee
HU3KHE YaCTH MPOXOJKH B OJTHOM TOJIOKEHUH, YTO MPUBOJAUT K IKOHOMHUIO BpEeMsi
npoxoaku. OHU UMEIOT NPEUMYIIeCTBa OTpadaThIBaTh MPOXOAKU HUXKE YPOBHS
cTosiHUM KoMOaiiHa. Tak kak Oojee MJIMHHAs CcTpejia TeHepupyer OoJblie
UMITyJIbCa Ha MalluHe, KOTopas BO3JCHCTBYeT Ha CTaOWJIBHOCTh MAIIIUHBI,
COUJICHCHHAsl CTepjla MOXXET HCIOJb30BAThCS TOJBKO JJISI PACKOIMOK MSTKOM
TTOPO/IBI.

Haknon crpenst (pucyHok 1.8) ucmosnb3yercss ¢ JUIMHHOW OChIO AJUIMIICA
pabouero opraHa NPOXOJYECKOro KoMOailHa, i TOro 4ToObl u30ekaTh
W3MEHEHHUE BUJA U TTApaMETPOB CEUCHUS, JIYUIINMA CTIOCO0 UCKPHUBJICHUE HAKIIOHSIS
CTpemny, KOTOPBIM MaéT CIIOCOOHOCTh MPOU3BOIUTEH MPOXOAKY C MaKCUMAIbHO HE
U3MEHEHHOM (POopMOli ceueHusl.

Pucynox 1.8. Hakiion ctpesbl mpoxoaueckoro komobaiHa.

B muToBOM NpOoX0a4ECKON MallIMHE CTPEIa MPUCOEAUHEH K KECTKOMY
Jy4y, KOTOPBIA IPUCOEIUHEH K IIUTY MalIUHbI (PUCYHOK 1.5).

B3anmo3zamensieMmas wiin yHUBEpcaibHas ctpena (pucyHok 1.9) MoxkeTt ObITh
NPHUCOEIMHEHA K JI000My I1accu kombaiiHa. OHU ABISIOTCS COOTBETCTBYIOIINMU,
YTOOBI MCIOJIB30BATh MOMEPEMEHHO MPUKPEIUVIEHHUEM C Pa3IMYHBIMH PabOYMMU
opraHamMM K [pOXOAYECKOW MaimuHbl. Takue Kak phIXJIUuTeNnb (0TOOHHOMN
MOJIOTOK), oOpaTHas Jionata W/wikd OypoBOW HMHCTpYMEHT. BzammozameHsemas
cTpesia cHaOXXKeHa OOJIBIIMMU 3HAYCHUSMH THOKOCTH YTO MPEUMYIIECTBEHHA IS
MEPEMEHHBIX T'€OJIOTMYECKHUX YCIOBUSIX.
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Pucynox 1.9. Bzaumo3amensemas ctpesna mpoxo4ecKkoro komoanHa.

JUist o4MCTKU MOpOJibl CHAaOXkaeTcsi cTojaoM 3arpy3ku. [lopona, mangaromas
Ha CTOJI 3arpy3KH, COOMpAETCs] MEXaHUYECKUM OOOpYJOBAaHMEM WJIM KOBIIAMU U
CKJIQJIIBAECTCsl K CKPeOKOBOMY KOHBEHEPY, pPACIONIOKEHHOMY B LIEHTPE CTOJA JJIs
3arpy3ku. OOIue THUIIBI MOTPY30YHOTO OOOPYIOBAaHUS MJisi PA3IUYHBIX IMOPOJ]
npeacrasigoTcss B pucyHke 1.10. Harpy3ka Ha morpy3o04Hblii  CcTON
MIPOXOUYECKOTO0 KOMOaiHa MOXET OBIThb TMpOM3BEAEHA KaK pacCTSKUMOE
obOecrieueHne OOJBINEH TOJBMKHOCTH, THOKOCTH, W TOHUXEHHOTO YPOBHS OT
yTeuku mopojsl. [lopoma mepenaroT ¢ MOMOIIBI0 CKPEOKOBOTO KOHBEHepa Ha
HocJeAyIolee TPAaHCTIOPTHOE 000pYyA0BaHuE.

PaGoune XapaKTePUCTUKHU MPOXOTYECKUX KOMOaiHOB OYECHb
YyBCTBUTEIBHBI K paboTe omeparopa. B HHX aBTOMaTH3WPOBAHHE CHCTEMBI
yIpaBIeHUS, TaKue KaKk  JIa3epHoe yIIPaBJICHHE BBIPaBHUBAHWSI,

KOMITBIOTEPH3UPOBAHHOE TPOXOAKAa W AWCTAHIIMOHHOE YIMPABICHUE KpPOBJIECH.
ABTOMaTH3aIMs CHA0XaeT YMEHBIICHHIO OMIMOOK ormepaTopa W YBEIHMYHMBAET
3¢ PeKTUBHOCTH PaOOTHI.
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4

Gathering arm loader Scraper conveyer loader

For blocky, interlocked, wet and sticky For nonblocky, nonabrasive materials

materials. Effective loading on steep slopes

\

Star wheel loader

Spinner disk loader
Same as star wheel loader
For dry, noninterlocked and nonsticky

materials. High loading rates at continuous flow.

Low maintenance

Pucynok 1.10. O61uiue TUIbI MOrpy304HOTo 000PYI0BaHUS AJISl Pa3IMYHOTO
THUIIA TOPHBIX TOPOJ.

Paboune opranbl, BeCh H TEXHHYECKHE MOKA3aTeJIH MPOXOTYECKUX
KOMOaiiHOB

[Tpoxomueckue KOMOAMHBI MOYKET OBITh KJIACCU(PHUIIUPYIOTCS Ha JABE TPYIIIHI
1o THUIy pabO4YMX OPTaHOB: OCEBOW W paauanbHbie. DOpMBI pabovMX OPraHoB
SBIISIOTCA UWIMHIPUYCCKIMH W KOHHYECKUMH C HOCOBBIM OTCEKOM Kak
noiycepruyeckuil wiM miockuil. OOiiee cpaBHEHHE OCEBOIO U PaJHaIbHOTO
pabouero oprana npuBezeH B Tabmuie 7.1.

OceBoii pabounii opran COCTOUT U3 OJAHOTO 6apabaHa U ero OcH BpallleHus -
napajuiesb K OCH CTpeNbl U NMEePHeHIuKYIISIpHbIN K 3a0010. HanpaBnenus pezanue
CTpeTbl EPICHIUKYJIIPHO K OCH BpamieHus padbodero oprana. OceBoii pabounii
OpraH TPOXOAYECKHX KOMOAWHOB MOXET KOIaTh HeaOpa3uBHBIE MAaCCHBHBIC
KaMHHU, UMEIOT Harpy3ky Ha 3a6oit 1o 60-80 MIla. Ecnu ycnoBust 6;1aronpusiTHbI
(To ecTb, pa3npoOJCHHBI TOPHBI MAacCHMB), OHH MOTYT KOMaTh MOPOAY C
Harpyskoii 10 80-100 MITa.*

Tabmuua 1.1
OO1ee cpaBHEHHE OCEBOT0 U MOMEPEUYHOr0 paboyero opraHa

Kpurepuu cpaBHeHus

OceBoii paGounii opran

PaaunanbHblii padouni
Oprad

['11aiKOCTh TOYBBI biraronpusTHBIN Heb6naronpusitasiii
CrabunbHOCTh KOMOaitHa | HeGmaronpustHbIN biiaronpusTHbII
Db dexTuBHOCTDH Heb6naronpustHbit brnaronpustHbIi

4 Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, pages 133-135.
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NOTPYy3KH

[Ipenensl akcrutyatauuu | Msirkue HeaOpasuBHBIE | YMepeHO aOpa3uBHBIE,
nopozsl (1o 60-80 MIIa) | msirkue  mopoasl U

ITOPO/IbI CpenHen
kperoctu (mo 100-120
MIIa)

PamuanpHbie pabodme OpPraHOB COCTOWT U3 JIBYX CHMMETPHUYECKHX
OapabaHOB, BpalalOMIMXCS BAOIb OCH, KOTOpas MEPIEeHANKYIIPHA K OCH CTPEIbI
U TapauienbHO K 3a0010. [Ipu O1arompusATHBIX YCIOBHSX, OHM MOTYT KOIATh
opoibl ¢ Harpy3koi g0 160-180 MITa.

Pucynok 1.11. IIpoxoika ¢ TOMOIIBIO TIPOXOAYECKUX KOMOAWHOB C
paauaibHBIM (JIEBOE) U OCEBBIM (IpaBOE) pabOUUM OPraHoOM.

['magkocTe MPOXOAKM BO3JEHCTBYET HA PAcXoAbl W Ha TEXIOIIEPKKY.
[Tpoxoaka rnagkuM crmocoOoM TpeOyeT MEHbIIE pacxojia YeM MPHU CTYNEHYATOH.
PaguanbHelii pa®ounii opraH reHepupyeT HEpaBHbIA (CTyNEHYaThlid) Mpouib
(pucynok 1.11). Opnako, »53Ta 3amaya MOXKET OBITH MOPEOJOJICHA TIPHU
MCIOJIb30BAHUU CTPEJIbl TEJIECKOMUYECKOT0 TUIA WIIA MPOABUTasi MALIUHY BIPEIh
W Hazaj mnocieaoBaTenbHO. OceBoil pado4uii OpraH MOXKET MO3BOJUTH TJIaJKOe
npouIMpoBaHUE, C MPAaBHIBHBIM BbIOOpOM pabodero opraHa M yriia HakJIOHa
KOHYCHOM 4YacTH, YJOOHBIA JJII TE€OMETPUYECKUX MapaMeTpoB IPOXOJKH
(pucynok 1.11). DTo moOHMKAET pacXobl HA TEXMOIEPKKY.

MOITHOCTH TTPOXOAYECKUX KOMOANHOB HAaUYMHAIOTCA NMPUOIU3UTENBHO ¢ 30
- 40 kBt mocturnm no 400 kBT, COOTBETCTBEHHO MpEeayCMaTpUBasl YBEIUUYCHUE
CEUEHMsI U MPOU3BOUTENBHOCTH. Bech koMOaiiHOB HaunHas ¢ 8-10 TOHH AOCTUT
no 135 ToHHaM, COOTBETCTBEHHO IMpEeaycMaTpuBaeTCsi CTaOMIBHOCTh U
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yMeHbIIIeHUue BUOparuu npu Oonbiux maccax. Haubonee BaxxHbIMU (hakTOpaMu,
BO3JICHCTBYIOMUMHA Ha OTOOp Beca MPOXOMAUYECKHMX KOMOAWHOB M MOIIHOCTHU
PEXYIIEro opraHa Jyisi MOJ3eMHBIX padoT, SIBISETCS pa3Mep MPOXOJIKH M CBOMCTBA
nopoAbl. bosee Tskenple MammHBI TPeOYIOT OOJBIIMX pPa3MEPOB, OJHAKO, Kak
MOXXHO TIPU TIOJI3EMHBIX IMPOXOAKAX MPEANOYUTAIOT MAJICHBKUE pa3Mepbl s
yMEHBIIICHUE 3aTpaT. boiee Tshkenas MaliHa O3HAYaeT MEHbIE BHOpaIruu U
OoNpIIyl0  HArpy3ky Ha  3a0oi, cHaOXaromumu  0ojiee  BBICOKHE
MPOU3BOAMTEILHOCTAMU. OJHAKO, OOJjiee TSKENBIH MAaIIUHBI TEPSIOT CBOO
CKOPOCTb TOABHKHOCTb.

Taomuna 1.2.
OcHoBHBIE TOKA3aTEJIH IMPOXOAYECCKUX MAIIIUH
Tun Macca MouHoCTB CranpapTHble MakcumaibHbIe
NMPOX0A4YeCKOT0 KoMOaiina, JBUTaTEJIS, (pacmiMpeHHbIE) (cTanaapTHbIE)
o0opynoBaHus TOHHA kBT pa3Mepbl ceyeHHe | 3HAYeHUS HATPY3KH

NPOXOAKH, M? Ha 3a60ii, MIla

Jlerkue 8-40 50-170 ~ 25 (~40) 60-80 (20-40)

Cpennue 40-70 160-230 ~30 (~60) 80-100 (40-60)
Tsoxenbie 70-110 250-300 ~40 (~70) 100-120 (50-70)
DKCTpa TSHKEIbIe >110 350-400 ~45 (~80) 120-140 (80-100)

DNeKTpoABUIaTeNb, YCTAHOBIEHHbIE HAa CTpele, HCIOJNb3yeTCs B
OOJBIIMHCTBE MPOXOJUYECKUMX KOMOalHax njsi BpallleHHs paboyero oprasa.
Bpamaromuiit MoMeHT aniektpoasurarens 10 400 kBt nepenaercs Ha KOHUYECKOE
3ybuaroe kosieco penykropa. KoHumyeckoe 3yOuaToe KoJecO OYEHb JIOPOro IO
CPaBHEHHIO C THAPABIMYECKUMH NEPEAAYAMHU U OUYECHb UYBCTBUTEIBHO K yAapam.
DnekTpoaBUraTeau OOBIYHO CHAOXKaIOT BpallleHHE C JABOWHOW ckopocTH. bonee
HU3Kash CKOPOCTh COCTaBJISIET MPUOJM3UTENBHO 25-35 000pOTOB B MHUHYTY, U
Oojiee BBICOKAsE CKOpPOCTh cocTaBisieT mnpudiausurensHo 50-70 o6opoToB B
MUHYTY, B 3aBUCIMOCTH OT YCJIOBHI TOpobl. bosee BhicOkue BeTuYrMHBI 000poTa
B MUHYTY MCTOJIb3YIOTCSI B CPEAHUX KPETKUX MOPOIaxX U 00Jiee HU3KNE BEIMYUHBI
oboporTa B MHUHYTY HCHOJIB3YIOTCS B YCIOBHSX Kpenkux mopoa. C
TUAPABIMYECKUM MPUBOJOM JABUTATEIN MOXHO M3MEHUTh YacTOTY BpallCHUS B
MHOT'OCTYTIEHYAaTOE, KOTOPhIE O3HAYAIOT, YTO YTJIOBAasl CKOPOCTh MOXKET OBITh
ycTpoeHa 1o sxenanuto. OHU He YyBCTBUTENBHBI K yaapam U 0oJiee ACIIEBHI MO
CPaBHEHHMIO C AJICKTPOABUTATEIAMHU, XOTA 3G (DEKTUBHOCTH MEepeiayd MEHbIIIE YeM
MEXaHUYECKOM NepeaayuH.

1.2 IIluTOBBIE MPOXOAYECKHE KOMOAWHBI
Kaaccudukanus, npuHIMN TeiCTBUA M IKCIJIyaTAIIMOHHBIE OKA3aTeJH

[Ipoxoaka B yCIOBHAX ¢ KPENKMMHU TOPOJAMHU HEMPEPHIBHO YBEIUYHIIOCH
HauvHasg ¢ 1950-pIX TromOB, M JAOCTUIas HECKOJIbKHUX JAECATKOB METPOB
€KETHEBHBIX MPOXO0J0K. OAHAKO, yCIeX MEXaHW3UPOBAHHOM MPOXOJIKHU OCHOBaH
Ha HENPEPHIBHOM YCOBEPIIEHCTBOBAHUNM MEXaHMUYECKUX KOMOAaWHOB, KOTOpPbIE
U3MEHSJIUCh HECKOJIBKO pa3 B TedeHue MHorux Jier. HoBaTtopckue paboThl,
OPUBOJSIINE K CTPOUTEIBCTBY COBPEMEHHOTO IIUTOBOIO IMPOXOIYECKOTO
KoMOaifHa, BKJIIOYAIOT B Ce€Osl OCHOBY CHENaHHYIO O€IbIMHCKHM HHXEHEPOM

24



Jlxozedom Mocom B 1846 mst Mount Cenis Tunnel, Yapaszom Yusiaconom B 1851
cienaH KoMOaliH C HCIOJIh30BAHMEM JHMCKOBBIX PE3IOB, W OBUT 3amaTeHTOBAH
Yunconom B 1847. DTOT MMTOBBIC NMPOXOAYECKHM KOMOalH OBLI pa3paboTaH
Beumound s Chanel Tunnel, kotopsrii moctpomn ¢pupma Wittaker B kotopom
JOCTHT €KETHEBHBIX MPOXOJAKY 2.7 METPOB B JIeHb, B MPOXOJKE 00Jiee HIKHUM
TOPU30HTaM TIPU TPOXOJIKE TI0 MeTy okojio DonkcToHa. Takoi MPOPBIB IMTUTOBBIX
KoMOaiiHOB Obl1 pazpadotan Jxeiimcom C. Po66uncom B 1950, nmocruras
eXeTHEBHBIX TTpoxoakax 10 30 meTpoB B u3BecTHsike B Humber Sewer Tunnel.®

Pucynok 2.1. O611ee BUA OTKPBITO-TUIIOBOTO HTUTOBOTO MPOXOAUYECKOTO
Oprasa.
[I{uToBbIE MpPOXOAYECKHME KOMOAWHBI MOTYT OBITh KJIacCU(UUMPOBAH Kak
OTKPBITBIM THUI, OJHUM IIUTOM M JBOMHBIM LIUTOM, CO BCTaBJISIIOIIMM ILIATOM
OTKPBITBHIX U 3aKPBITHIX PEXKUMOB B HEKOTOPBIX OCOOBIX CIyyasx.

5 Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, pages 169-170.
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Pucynok 2.2. Bun 3a60s ipu mpoXoIKe JUCKOBBIMU PE3aMH.

OTKpBITHINA THI IIUTOBOT0 MPOX04€CKOr0 KOMOaliHa

[IuToBOrO MPOXOAYECKOr0 KOMOAWHBI OTKPBITOIO THUIIA YAaCTO HA3bIBAIOT
3aXBaTHbIM YCTPOWCTBOM MWJIM TIJIABHBIM IIYYKOBBIM IIHUTOBBIX KOMOAlHOB U
SBIISIFOTCSA TJIABHBIM 00pa3oM COOTBETCTBYIOLIMMH JJIsi KOMIIETEHTHOM IMOPOJbI
WIH TEOJOTMYECKUX (POPMHUPOBAHUM, HMEIOIIUX HEOOIbIIOE KOJIUYECTBO
reoJOrM4ecKuX HEeoNHOpoAHOCTe. OOmiee BHJ MIMTOBOTO MPOXOAUYECKOTO
KoMOaifHa OTKPBITOrO THIIA AaeTcs B pucyHKe 2.1, B KOTopoM pabounii opras (4)
u3 obopynyeTcs AWCKamMH, Nepearoniie Harpy3ky Ha 3ab0i ¢ MOMOIIBIO
rufpaBiandeckumMu  nunuaapamu (2). llepegaua naBneHuss Ha 3a0o0il  yepes
JIMCKOBBIE PE3LIbl, KOTOPBIE CO3/Ial0T Pa3pbIBbI B MOPOJIE, 3aCTABIIAS PU JIaBJICHUN
Ha 3a00M M3BIEKATh MOpPOAY. THUIHWYHBIE MPEICTaBICHUS YIIIYyOKH C MOMOILBIO
OTKPBITBIX JUCKOBBIMHU PE3LAMH NOKa3aHbl B pUcyHke 2.2. Cucrema yKperuieHHs
(1) 6GOKOBBIX CTEH MPOXOJKH OBICTPO 3aMUpPAECTCs HA MECTE, TOrJAa KaK HJIUHAPHI
TOJIYKA MPOCTUPAIOTCS 00 HUIKHIOI YacTh, MO3BOJISS JIBDKEHHE HIUTOBOMY
koMOaiiHy. Ilocme  3aBepuieHuss  Npoxoaku  3a0os, pabouuit  oprad
OCTaHaBJIMBAETCS M MallliHA IPOJBUTAETCS BIIEpE, IPU CTAOMIN3ALUHU IIIUTOBOTO
KoMOaifHa C JOIOJIHUTEIbHBIMU CHUCTEMaMH MOAJEPKKU. V3BinedeHHas mopoja
coOupaeTcsi MOCPEACTBOM OTKPBHITHIM (KOBILK) pabOYMM OPraHOM U TepeaacTcs
Ha KOHBEHEPHYIO JIEHTY CO CIIEHHUAJIbHBIMU JJOTKAMH, PACIOJ0)KEHHBIMHA B LIEHTPE
pabouero opraHa. JIeHTOUHBII KOHBEWEp MEPEHOCUT MOPOAY BIOJb KOMOANHBI K
MOCJIeI0BaTEIbHOMY KOHBEHEpy MexXAy KOMOaWHOM U pe3epBHOM obOsacthio. B
KOHIIE XOJa TBUIOBBIE HOTM MAIlMHBI TMOHWKAKOTCA, LUUIMHIAPBI BTSITHBAKOTCH,
3aXBaTHbIE YCTPOMCTBA JIBUTAIOT KOMOAWH, KOTOPBIA TO3BOJISET IMOBTOPHO
MIEPEMECTUTh arperar 3axBaTHOTO YCTPOMCTBA JUIsl  CJIEAYIOLIETO LHKIIA.
3axBaTHbIEC YCTPOMCTBA PACIIHUPSIOTCS, THIJIOBBIE HOTM IOJHUMAIOTCS, U IPOLIECC
POXOJIKU HauMHAeTCs. o

& Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, page 170.
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Pucynoxk 2.3. O0Gmiee BU1 OAHOIMUTHOTO TPOXOAYECKOro kKombOaiiHa.
TyHHENbHBIE paboyue XapaKTEPUCTHUKHA OTKPHITOTO THIA IIUTOBBIX
KOMOAlHHOB 110 CYIIECTBY 3aBUCAT OT BpPEMEHHM TpeOyeMoro s YCTaHOBKH
OIIOPHBIC CHCTEMBI Yepe3 KOJIBIECBBIX YCTAaHOBIIUKOB (4), YCTPOWCTBA YCTaHOBKH
CeKIUsl OETOHHBIX Kpenel (3), sueiiku 111 OETOHHBIX KpeTel, CTaTbHON apKu WK
J000T0 JIPYTroro THIMa KPerIeHus.

OIHOIMTHBIN NPOX0AYEeCKHU KOMOAH

OHOMUTHEIN TPOXOTYECKU KOMOAITH UCTIONIB3YIOTCSI B KPETIKUX TTOPOax,
TI€ HMMEETCS TeO0JIOTMYECKHe HeoaHOopoaHocTu. Kak 3ameueHo B pucyHke 9.3,
MpOXOoa4YecKuii KombOaitH oOopyayercs 1muToM (1), 4YTOOBI MpenOXpaHUTh
NepcoHal M MalluHy OT MaJeHUs MOPOJ BO BpPEeMsI BHIDABHUBAHMS U CETMEHTHI
MOTyT  OBITh  OnaromoiaydHo  ycraHoBiieHbl.  KomOaifH  omepexkaercs
TUAPABIMYECKUM IWIMHAPAM sl Tojuka (2) moATaJKMBaHUE pabouero opraHa
(4) x 3aboro. Ilepemaya BBHICOKOTO TOJNYKA MPOTAIKUBAET TUCKOBBIE PE3IbI C
BpallleHUEM, CO3/Ia€T Pa3pbIBbl B 3a00€, 3aCTaBJIsisl MOPOJBI pa3phIBaTh ¢ 3a00eM.
TonbKkO BBIpAaBHUBAaHUE CETMEHTA MOXKET HCIOIb30BaThCA C OJHOLIUTHUM
MPOXOTYECKUM KOMOAWHOM Kak ocHoBaHue mnpoxoaku. Llut momnepxkuBaetcs
TUAPABIMYECKUMU LUJIUHApPAMU i Tomuka (2) ycraHoBieHHOM (3) Ha
MocJieTHEM KOJblle cerMeHTe. Kopmyc MaivHbl Orpa)kKJaeTcsi IMIMTOM, KOTOPBIN
HE3HAUMTEJIBHO OoJiee Mall 4eM JuaMeTp MNpoxXoaoK. Pexymas rosnoBka (4)
OCHAIIlEHA JWCKOBBIMHU pe3laMu CBOOOAHOrO KadeHws. Pexymiwe KOBIIU IS
nopoibl (5), KOTOpbIe MOMEIMIAIOTCd B HEKOTOPOE PACCTOSHUE I03a1U JTHMCKOB,
3arpy’kaeT Ha KOHBeiep pa3apoOIeHHbIE TOPOIBI.
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Forward Tail
shield shield

Cutterhead Telescopic Gripper Operator’s
shield shoe cabin

Thrust Probe TBM
cylinder drill conveyor

Gripper Ring beam
cylinder erector

Pucynok 2.4. O6miee BUI ABYX IIUTHOTO MTPOXOAYECKOT0 KoMOaliHa.
JIBYXIIMTHBII NPOX0AYeCKHl KOMOaiH

DTOT TUN MAalIMHBl UCMOJB3YETCS I JUIMHHBIX IPOXOJIOK  C
TIOBPEKIEHHBIMU T€0JIOTHIECKMMH 30HAMH, B YCIOBUAX KPENKHUX MOPO,.’

PaGouee opranel Bpamaercs B JIBOMHBIX IIUTOBBIX IPOXOAYECKUX
KOMOAWHOB, COCTOUT W3 IMUTA JJII 3aXBaTa W MIUTA ISl MIEPEIBUKKH (PUCYHOK
9.4). B HopmanmbHOM pexume paboThl ANl MEPEeIBHKKE [elIaeTcs TOJYOK,
pacimpsieTcsi TMAPOIMIUHAPHL. Bpamierne pabounx opraHoB 1aeT MPEUMYIIECTBO
JUTst OBICTPOM TTPOXOJIKH.

TexHuYecKkue XapaKTePUCTHKH IIUTOBBIX MPOXOA4eCKNX KOMOAITHOB
[Ipu uzydenun, ObLIO ompeneraeHo 4To 263 NpoxoguyecKkux KoMOalHOB
IIMTOBOTO THMNAa OBUIO Tpou3BeaeHO mocie 1985 u auaMerp MpOXOJAKH TOCTUT
oonpmie yeM 4 M. ECTh 3aBUCMMOCTH MEXIy JAUaMETpaMH U JPYyTHUMHU
XapaKTEPUCTUKAMHU  PA3JIMYHBIX TUMOB IPOXOJYECKUX MAIIUH  KOTOpHIC
MIPUBEJICHBI B CJICAYIOIINUX TAHHBIX.

Pucynok 2.5. O6miee mueare EPB TBM. (C mo6e3nocthio Herrenknecht.)

7 Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, page 171.
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Pucynku 2.6 u 2.9 gatot 3aBUCUMOCTb MEXAY JUAMETPOM, YCTAaHOBJICHHOM
CWJIOW TONYKAa, M BEIMYMHAMHU BPAIIAIONIET0O MOMEHTa Pabo4MX OpTraHoOB s
OTKPBITO THUIIA IIMTOBBIX MPOXOAYECKUX KOMOAWHOB /IS PA3TUIHON MPOYHOCTH
Ha cxartue noponay. [IyHKTUp JJisi CTaTUCTUYECKU BBIBEICHHOW 3aBHCUMOCTH, U
CIUIOIIHBIC JIUHUHU JIJIS1 TEOPETUUECKU BBIBEJCHHBIX 3aBUCUMOCTEH.

= = = Derived from the data base
Theoretically derived osing Equiaton 4.18

/nn

_Thmg_ UCS = 150 MPa
T

UCS =250 MPa

UCS = 200 MPa

=
=
]
2
=

o UCS = 100 MPa

[TTTTTTTTT]
9 10 11 12 13 14 15 16
Diameter (m)

Pucynok 2.6. 3aBUCUMOCTb MEX1y JUAMETPOM U TOTYKOM JIJIsI OTKPBITOTO
THUIIAa HIUTOBBIX POXOTYECKUX KOMOANHOB JIs1 pa3IMYHON MMPOYHOCTH Ha CIKATHE
KaMHS.
3aBUCHUMOCTH  MEXIYy [IHAMETPaMH, YCTAHOBJIEHHBIM  TOJYKOM, U
BEJIMYMHAMHM BpAIlAIOIEr0 MOMEHTa [JIi OJHOLIMTHOTO U JABYXIIMTHOTO
MPOXOIYECKOT0 KoMmOaitHa natorcs B pucyHkax 2.7 u 2.10 ¢ BO3MOXXHOCTBHIO
BBIYKCIIUTH BEITMYHMHEI CHIIBI TOJTUYKA B YIUIOTHSIOEM COCTOSHUM IPyHTa.®

Single shield (sgueezing ground)

S/

S Double shield—auxiliary thoust
F . (squeexing ground)
ra Double shield—main throst
Fa # , (sgqueezing ground)
" ! Double shield—auxiliary thrust

Thrust (kM)

Double shield—main throst

L L L B B I
10 11 12 13 14 15 16
er (m)

PI/ICYHOK 2.7. 3aBUCUMOCTbD MCXKAY AUaMCTPOM U TOJTYKOM IJIA
OJHOIMIMTHOI'O U ABYXIIHUTHOI'O ITPOXOJUCCKOI'0O KoMOaiiHa.

& Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, pages 174-175.
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[IutoBo#t mpoxogueckuii KOMOaH OTKPBITBIX M 3aKPBITHIX PEKHUMOB
OamaHCUPOBKHU JIaBJICHUH Ha TIOYBY UCHOJIb3YETCSI B KOMIUIEKCHBIX T€0JIOTHSIX TSI
IIPOXOJKHU METPO U I'MAPOKAHAJIOB. Takue THUIBI MPOXOIYECKUX MAIUH BO3MOYKHO
HCIIOJB30BaTh B OTKPBITOM pPEXUME B KOMIIETEHTHBIX T'OPHBIX NOPOJaX U B
3aKPBITOM PEKHUME B TPEIIMHOBATHIX U CJIA0BIX 30HAX B MPEAEIax TOro K€ camoro
TyHHEIBbHOro Mapmpyta. Pucynkun 9.8 m 9.11 nmarorT 3aBUCHMOCTD MEXIY
JUaMeTpamMu UIMTOBBIX MPOXOJYECKUX KOMOAWHOB, TOJIKAIOT, W 3aTSITUBAIOT
BEJIMYMHBI [JIS MAlIWHBI, BCTABJISIIOUIEH pEeXUM OaJaHCUPOBKY JABJICHUM Ha
nouBy. IIyHKTHpHBIE KUpHBIE JIMHUM JJISI CTAaTUCTUYECKH BBIBEJCHHBIX
YPaBHEHUH, U JPyIU€ JUHUUA I TEOPETUYECKU BBIYMCIIEHHBIX METOAOB IS
Pa3IMYHOTO 3€MHOTO JIaBJICHUS U KO3 (DUIIMEHTA TPEHUS MEX]TY ILIUTOM.

————— Drerived from the database
—— —— uy = 0.2 (Friction coefficients between
4, = 0.4 Shield and earth material) . EPB
Ky=05 r
Fhace = 20 kN/m?

: "

- B L3
| ENT S,

200000 — tttftittte

Thrust (k)

R
4 5 & 7 8 9 10 11 12 13 14 15 16 17 18
Diameter {m)

Pucynok 2.8. 3aBUCHMOCTb MEXIY TUAMETPOM IIUTOBOIO MPOXOIYECKOTO
KOMOaifHa U TOTYKOM Jis OalaHCUPOBKH JIaBJICHUH Ha MOYBY.

= === Derived from the database

— Theoretically derived using Equation 4.18
¥ T LICS = 250 MPa

UCS = 200 MPa
UCS = 150 MPa

Ipen
= TBMSy30g — 100 MPa

z
=
o
=
z
&

L LA NLE BN LA L B LI R
8 9 10 11 12 13 14 15 16
Driameter (m)

Pucynok 2.9. 3aBUCUMOCTb MEXK1y JUAMETPOM IIUTOBOTO MPOXOAUYECKOTO
KoMOaifHa ¥ BpalaroimmM MOMEHTOM OTKPBITOTO THUTIA.
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(squeezing ground)  (sgueezing ground)
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Pucynox 2.10. 3aBHCHMOCTD MEKIy THAMETPOM MPOXOTIECKOTO KoMOaitHa
Y BpaIlAOIIMM MOMEHTOM JIJIs1 OAHOIIUTHOTO U ABYXIIIUTHOTO KOMOalHa.

Drerived from the database
'J..-'j..rl =02

a8 9 10 11 12 13 14 15 16 17 18
CHameter (m)

Pucynok 2.11. 3aBUCHMOCTD M€Ky TMaMETPOM IIUTOBBIX MPOXOAUYECKUX
KOMOAIfHOB U BPAIAIOIIM MOMEHTOM JJIsl OTKPBITOTO THIIA ¢ OaTaHCHPOBKOM
JTABJICHUU Ha MOYBY.
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Hard rock TBMs
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Pucynok 2.12. 3aBUCUMOCTh M€Ky TMaMETPOM IIHUTOBBIX MPOXOAUYECKUX
KOMOAHHOB M YTJIOBOW CKOPOCTBIO JJISI BCEX TUTIOB KOMOAHOB

MWumber of disks

TTTTTTTT T eI
9 10 11 12 1% 14 15 16 17 18
Diameter (m)

Pucynok 2.13. 3aBUCUMOCTb M€Ky TMaMETPOM IIUTOBBIX IPOXOAUYECKUX
KOMOAMHOB ¥ YHMCIIOM JIMCKOB Ha pabOYnX OPraHoB.

Weight* (t)

PTTTTTTTT i rT
9 10 11 12 13 14 15 16 17 18

Pucynok 2.14. 3aBUCUMOCTb M€Ky TMaMETPOM IIUTOBBIX IPOXOAUYECKUX
KOMOAQITHOB M BECOM JIsI pa3IMYHBIX TUTIOB KOMOAHOB.
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1.3 Mexanu4yeckue 000py10BaHue J00bIYH YIJIsI
OO0nree cBeeHUs

VYronb uWrpaer BaXHYI pOJIb B MPOU3BOJCTBE 3JIEKTpodHepruu. Kax
3aMeueHo u3 pucyHka 14.1, 40 % snekrpuuecTBa B MUpe NPUOBIBAIOT U3 YIJIS.
DTO MOXKET NPOJOJLKUTHCA i aecsaTuinetuit (MexayHapoaHOEe YHEPTeTHUECKOE
arenrctBo 2012). Ha Tekymux mNOpOM3BOJACTBEHHBIX YPOBHSX JIOKa3aHHbBIE
yroJibHbIE pe3epBbl MOTYT ayutcs a0 150-200 net u Goiee.

[Toutn 64% MUPOBOTrO aHTpaIMTa U MPOU3BOACTBA OUTYMUHO3HOTO YIJIA B
2005 Obuta 00BITA TOA3EMHBIM CIIOCOOOM, JOOBIBAIOIIETO C Pa3TUYHBIMHU
BEJINYMHAMU MPOU3BOAUTENBHOCTH, U3 HUX JOJS MPOU3BOACTBA puxoautces 35%
B Coenunennnix llratax, 16% B ABctpanuu, 14% B FOxHoit Adpuxe, 2.6% B
Poccuu, 1.5% B Kurae, 1% B Ykpaune u 0.07% B Muauu. YBenuuuBaromascs
TEHJICHIIUS B TPOU3BOJUTEIBHOCTA C YBEJIMYEHUEM CTEINEHbIO MEXaHU3aluu
rOpHO# TexHoj0ruy.

World electricity generation sources (2010)

Natural gas
22%

Nuclear 13%

~Hydro 16%

Coal/peat 40%  *Other includes geothermal, solar

wind, biofuels and waste, and heat.

Pucynok 3.1. MupoByto reHepaiuto 3JIeKTpudecTB ToruBoM B 2010.

Ta6muma 3.1.
VYronbHBIE pe3epBbl ¥ MPOoU3BOACTBO B KoHIlE 2009 (106 TOHH)
Crpana | AHTpaluT ITon O6mee | Mons | Ipoxykmum | Jlomns
u OMTYMHHO3HBI oT s oT
OUTYMHBI ¥ u Jlurgur oOmzer oOmrer
€ yTJIbI 0 % 0 %
CIIIA 108,950 129,358 238,30 | 28,9 973,2 15,8
8
Poccus 49,088 107,922 157,01 | 19,0 298,1 4,1
0
Kuraii 62,200 52,300 11450 | 13,9 3050,0 45,6
0
Asctpamu | 36,800 39,400 76,200 9,2 409,2 6,7

® Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,

2014, page 307.




ST
WNupust 5400 4600 58,600 7,1 557,6 6,2
VYkpauna 15,351 18,522 33,873 4,1 73,7 1,1
Kazaxcran | 28,170 3130 31,300 3,8 101,5 1,3
FOxHas 30,408 - 30,408 3,7 250,0 4,1
Adpuxka
Hpyrue 79,954 59,448 139,40 | 10,3 1227,3 15,1
2
Obmee mo | 411,321 414,680 826,00 | 100 6940,6 100
MUDPY 1

Ucrounuk: Kondepenius MupoBoit 106614m yris, aBrycrt, 2010.
IHInexoBbIe padoune Oprafbl

TunuyHble NTHEKOBbIE OPraHbl MPUBEICHBI HA PUCYHKE 3.3, U HEKOTOPHIE
TEXHUYECKHE OCOOCHHOCTH OT PAa3IHYHBIX (PUPM-H3TOTOBUTEICH MPUBEICHBI B
Tabnuue 3.2.

[ITuexoBble paboune opraHbl MOTYT pabOTaTh ¢ MaJICHBKUMM IUIACTaMU U
KpPENKUX YIVISX, UMEIOIMX TONMMHY Mexay 1.5 m 7.0 M. u ykionam go 20°.
[[THexoBBIE OpraHbl MOTYT JIETKO MPHUCIOCAOIUBATHCS BBICOTY M C M3MEHUYMBOMN
BBICOTOM. YCTaHOBJIEHHas MOIIHOCT, A0 2590 kBt. VYaenpHas »sHeprus
pacronaraercss Mexay 0.7 m 10 MJK/M® COOTBETCTBEHHO TBEPIOCTH YIOJIBAL.
[[THexoBBIE OpraHbl MOTYT PYOUTH Yrojib CO CKopocTsMu 10 40 M/MUHYT U
MomHOcTH Tuiacta Mexay 0.8 m 1.2 M. OO0beMm Komath yrisg peryiaupyercs,
yCTaHaBJIMBasg 3aJaHHYI0 CKOPOCTh II€PEBO3KH IIIHEKOBBIX OpraHoB. Bpewms
MCIIOIb30BaHMsI MALIMHEI M3MeHsieTcsa Mexay 40 % u 60 %. 10

10 Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, page 309.
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Pucynox 3.2. Bun B miaHe paboT MEXaHU3UPOBAHHOI'O YTOJIBLHOTO CIUIOITHOTO
3a004.

Pucynox 3.3. O6muii Bua niHeKoBoro paboyero oprasa B 3a0oe.

[Ipu pabore MABYXCTOPOHHEH CXEMbl MPOU3BOAMTEIBLHOCTH  TaKUX
KOMOAHOB yBEJIMYMBAETCS Ye€M pabOThI B OJJHOCTOPOHHEHN CXEMBI.

CrpyroBasi ycTaHOBKa
CrtpyroBasi yCTaHOBKA TMPH MEPEMEIICHUHU B 0T 32005 C MOMOIIBIO PE3IOB
pope3aroT 3a00H M HAAJAMBIBAIOTCS Yrojib, M 3arpy»aeT yrojb Ha 3a00MHBIN
KOHBEUeED.
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Pucynok 3.4. O6muii BUJ1 CTpyroBOi YCTaHOBKH.

CrpyroBble yCTaHOBKM HIMPOKO MCIIOJIb30BAINCh B HEMELKOM YTOJbHOM
npoMbinuieHHOCTH Mexay 1950-piMu m 1980-pimu rogamu. Ilocne npuMmeHeHUs
TaKUX KOMOAWHOB 3HAYUTENIbHO YMEHBIIWJIOCH HCIOJb30BaHUE KOMOAMHOB C
IIHEKOBBIM pabounM opraHoM. CTpyroBbleé YCTAaHOBKHM HCIIOJB3YIOTCS B
MOMIHOCTSX macta oT 0.6 10 2.3 M., 1 OHU MOT'YT NEPEBUTACTCS 0]l HAKIIOHOM
1o 45°. Ilpu ucnosib30BaHMM CTpyra B IUIACTaX 0 1 M UCHOJB3yEeTCS OCHOBHAs
4acTh, B 0o0Jiee MOIIHOCTSIX HCIIOJIb3YETCS OMOpHAsl IUIMTa AJIs YBEIHUCHUS
BBICOTY 00paboTku. YaenbHas sHeprus oT 1 go 10 MOK/M3, ckopocTs aBmxeHHs
JOCTHTaeT 10 3 M/cek, rnyouna pesanus ot 4 1o 20 cm. 1

KoHTpoJibHbIE BONIPOCHI:
1. Kakue TtHUmbl NPOXOAYECKUX MAIIMH MCIOJb3YETCS JJisi MPOXOAKU B
MECTOPOXKIACHUSIX C KPEKUMH OPOgamMu?
2. Kakume THnmbl pabouux OpraHoB HCHOJb3YEeTCS JUIsl JOOBIYM  YTrOJbHBIX
MECTOPOXKICHUI1?
3. B kakux tunax J0OBIYU UCTOIB3YETCSI CTPYTOBBIE YCTAaHOBKU?

Hcnoab3yemble JJUTEPATYPHI:
1. Taylor & Francis Group. Mechanical excavation in mining and civil industries.
CRC Press, London, New York, 2014,

11 Taylor & Francis Group. Mechanical excavation in mining and civil industries. CRC Press, London, New York,
2014, page 311.
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2-Ttema: [IpuMuHeHne BHICOKONPOU3BOANTEIbHBIX OYPOBBIX MAIIIUH JIJISI

OypeHMsl B3pPbIBHBIX CKBa’KMH OTKPBITBIX FTOPHBIX PadoT.

ILnan:

1. Uctopus pa3Butus 000pYyIOBaHMIA, MAIIMH U OYypOBBIX paboOT mpu
OypEeHHM CKBaKUH.

2. Tun Oypenus OypoBbIX 000PYIOBaHUIA.

3. OOnacTh NPUMHUHEHUS U TUIIBI COBPEMEHHBIX OypPOBBIX padoT.

4. TlpumuHeHHMe  aBTOMATU3UPOBAHHBIX  MpPOrpaMM B  OYpOBBIX
000pyIOBaHUSX.

KaoueBbie caoBa: bypenue, 1ranra, posnoro, mnepdoparop,
IMHeMOYJIapHUK, OypoBasi MallliHa, CIoco0 OypeHus, OypoBoe 00OpydoOBaHUE,
OPUHIIMI PadOThI, TEOPETUUECKHE OCHOBBI CIOCOOOB OypeHHs, TEXHHUYECKUE
MOKAa3aTeNn, COCTaB, KOHCTPYKIINS, TEXHUKO-IKOHOMUYECKUE TTOKA3aTeIH, CIIOCO0
pacdera, CKOPOCTh OypeHus, Harpy3ka Ha OypOBOW MHCTPYMEHT, pacXo] BO3ayXa
UIsi OypoOBBIX pabOT, KOMIpPECccop, MOIIHOCTh, aBTOMATH3WPOBaTh, MPOTpamMMa,
aBTOMAaTUYECKOE YMpaBjeHUE, CUCTeMa, 0€30MacHOCTh OypeHUSI.

2.1 UcTopus pa3BuTHs 000py/10BaHHUIi, MAIIIUH U OYPOBBIX padoT
Nnpu OypeHU CKBAXKUH.
Hctopus dypenue: ot mopoxa 10 «Viper Pit»

Bpamaromasics OypoBas ycTaHOBKa IINMypOB MpUIIa JO HAaC C JIaBHUX
BpeMeH. [lopox Opl1 m300peren B Kurae okomo 1000 r. H.3. Ho B EBpore, mo
KpaifHell Mepe, morpedoBaioch eme S00 et wim OoibIle, MPek/Ie YeM IIaxTephbl
Havajgul MCIOJb30BaTh €ro Ui MPOU3BOJACTBA B3PBIBHBIX pabOT W emie TpU
CTOJIETHUS JJI1 BHEAPEHUS MEXAaHU3UPOBAHHOTO OypeHHs Ha MOBEPXHOCTU INAXT.
MoOunbHble OypOBBIE YCTAaHOBKM CKBKWH OBLIM B JKCIUTyaTalli B TEUYCHHE
BCEr0 OKOJIO IIECTH/IECSATH JIET.

Puc-1. Bypenue ¢ kyBanoil Obl1 yCTaHOBJICHHBIM
METOJI 10 pa3BUTHUS nepdoparopa.
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[IpruMeHeHne B3pHIBYATOTO BEHIECTBA, MO-BUAMMOMY HAUYaMCh B IIAXTax
Benrpuu rae-to B mecTHaamaroM Beke. [ Toro, 4ToObl JIydile MCIOIb30BaTh
B3PBIBHOM CHUJIBI, IIAXTEPhl HAYAIM pa3MElIaTh MOPOX B CKBAXKMHAX U OYEBHUJIHO,
9TO OYpOB3pHIBHBI OBUIM HWCIIOJIB30BAHBI B  HECKOJBKMX HEMEIKHX U
CKaHJIMHABCKUX IIIaXTaxX B HayaJle CEMHA/ILIATOr0 BEKa, HAI[pUMEP, Ha cepeOpsTHOM
pynuuke Hacadpxans B Jlanmnanguu B 1635 rony, u B 1644 rony Ha pyaHHKe
Popoc B Hopseruun. Pyunoit pyuex

C MOMOIIIbI0 OypPOBOM CTAJIM M KyBaJIJIbl ObLT YCTAHOBJIECHHON TEXHOJIOTUEH,
UCIIOJIb30BAaHHBI B~ BOoceMHajuaroMm Beke (puc.l). DOto  dusznuecku
TpeboBaTeNnbHas TEXHUKA pa3BUBAIach MEJICHHO, HO, HECMOTPS Ha MEXaHU3aI[UU
JIPYTUX OTPAciiel IPOMBIIIJIEHHOCTH, OCTAJICS B IOBOJIBHO IIMPOKOM NMPUMEHEHUHN
BILIOTH JI0 HaYaja JBAJIIATOTO BeKa. 12

Tem ©He Menee, mepdoparop Hayan co3gaBath Bbi3oB B 1800-x ropjax,
koHkypeHius B CIIA Oynyun cumBonn3upoBaHHblid J[>koHOM ['eHpu, KOTOpHIH B
1870 romy mpoxoBan yepe3 14 ¢yroB 3a 35 MuUHYT B TO BpeMs Kak OypwibHAs
YCTAaHOBKa C MapOBbIM MPUBOJOM TOJBKO 3aBeplumiia JeBiITh (yToB. [lepBbIil
3alaTeHTOBAHHBIM MOPOJA-CBEPIMWIbHBIA CTAHOK ObUI C MapOBBIM MPUBOJIOM
yaapHas nipenb, uzooperenHas k. Jx. Kaydom B Gunanenspuu B 1849 roay, Ho
3TO, BO3MOYKHO, IMPEINIECTBOBA] MAalIMHE NPOU3BEICHHBIA MIOTIAHACKUM
uHxxenepoM JIxeiitmcom Hacmuta necsate neT Hazaa. DTOT NATEHT CTUMYJIMPOBAI
nepuosi OypHOro pa3BUTHA, ycKopmwiach B 1860-bIM HM300peTEeHHEM KaICIOJb-
JeTOHaTOpa U 0e30MacHO B3pbIBalOIIUM BemiecTBoM nuHamMuT HobGenesckoro. C
1850 mo 1875 1. okomo 110 mateHTOB OYpWIBHBIX MAIIMH OBLIM BBIJAHBI
aMEPUKAHCKUM HM300peTaTeNisiM U CeMb OYpPOBBIX HOCHUTENEH B TO BpeMs Kak 86
MaTEHTOB OB BBIMYIIIEHBI B EBpoOIIE B ATOT mepuoI.

B 1851 rogy lxelimc @ayn, kotopblid padoran ¢ KaydoMm, 3anaTeHTOBaN
OypWJIbHYIO MaIINHY, KOTOPBIA MOXET MUTAThCSA OT Napa WK CKaToro BO3ayXa, U
MOXKET BpalllaTh OYpOBYIO CTalb C MOMOULIBIO XParoOBOro KoJjieca Mo KOHTPOJIEM
Hazaj-nepen ABuxkeHus nopuHs. B 1860-x rogax OypoBble MalllMHBI KPYMHbBIX
TOPHBIX MOPO ObLIM MOCTPOCHBI JUIsl TYHHEIUPOBaHUSI HHXKEeHepaMu B EBporne u
Coeaunennpix Illrarax. OgnuM wu3 HamboJee YCHEHIHBIX U3 3TUX paHHUX
OypoBBIX MalIuH ObLI BTOPOM YCOBEpLIEHCTBOBAHHOM Bepcuei mnepdoparopa
bepnu, xoTopelii ObUT BBEACH B JKCILIyaTalldi0 B OKTAOpe 1866 T. B TyHHese
Xycak B mrare Maccauycerc. [Ipon3BOIUTENBHOCTh B 3TOM TYHHEINE IPOEKTa
MOKa3alid, 4YTO pa3BUTHE Mep(opaTopoB MPHUHSIO MIAT OT AKCIEPUMEHTATHLHOTO
MPOAYKTA K MPOBEPEHHON U BECbMA HAJICKHOM TEXHOJIOTHH.

B 1871 romy amepukanckuii m3obperarens Caiimon (Simon Ingersoll)
3aMaTeHToBal OypUIIbHYIO MAIIMHY MUTAEMYI0 OT Tapa, mo3:xe KoTtopas paboTana
Ha ckaroM Bosnyxe. Ingersoll chopmupoBan kommanuto «Ingersoll Rock Drill
Company» B Tom xe romy. B Teuenme cremytomiero roma xommnanus Ingersoll
npuoOpena nmarenTsl Oayn-bepnun, a Takke 00beaun ¢ kommnanueit bepmu (puc.2).

12 Blasthole drilling in open pit mining. Reference book, 3™ edition ttm1240-3515521, 2013 y. pages 3-4.
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Puc-2. bypoBas mamnna Murepcosnna
HoBas komnakTHast OypuibHasi MaliHa 3amyiieHnas lHrepconoM Oblia mpocToi
U TPOYHOM KOHCTPYKIMEH C HEOONBUIMM KOJIMYECTBOM JBIIKYIIHUXCS YacTeH.
JuzaitHepsl COXpaHWIM B BHAY JXECTKHE YCJIOBHUSA, B KOTOpPBIX mepdopaTtop
JOJIKEH ObLT paboTaTh, U COBPEMEHHOE TEXHUUYECKOE 3aKIIOUEHUE PACCMATPUBATh
€ro HOBYIO OypHJIBbHYIO MAIlIMHY, KaK €Ille Jy4Ille Ha PhIHKE.
3a roapl Ingersoll BbIKynmuia MHOro MeNKUX (UPM U pacHIMpUi CBOKO
komnanuto. Haszpanue «Ingersoll Rand» Bomen B mpumenenue B 1905 roay 3a
cuet komOuHanuu «Ingersoll-Sergeant Drill Company» u «Rand Drill Company».
«AB Atlas» Obuto ocHoBaHO B (¢eBpasnie 1873 roma B TO Bpems, KoOria
IIBEJICKAsA KEJIE3HOJOPOXKHASI CETh OBICTPO paciimpsuiack. Tpu rojga TO3Ke,
terepb ¢ 700 coTrpymHukamMu W MarasmHoB CTokronbMma 3aBepiieHbl, AB Atlas
noctaBuna 6osxee 600 >kene3HOMOPOKHBIX BaroHOB. YMEHBUICHHBIA CIIPOC CO
CTOPOHBI KEJIE3HOJOPOKHOU OTPACIIH, B COYCTAHUU C MHOTOJIETHUMH IOTEPSIMU,
npuBesl K pexoHcTpykuuu B 1890. B mocnemyromue rojbl ObUTH J10OaBIEHBI
HOBBIE JIMHUM TPOJYKTOB, B TOM YHUCJIE MHEBMOMHCTPYMEHTOB, KOMIIPECCOPOB,
JM3eNIbHBIX ABUTraTened u nepporo Atlas nepdoparopa, KoTophIii ObLT 3ayIIeH B
1905.

JanbHelee pasBuTHe

Koncrpyknus  mepBoro  Atnac  mepdopatopa  OpeacTaBisIoIIee
MPOJBUHYTOE BpalllCHHWE BHUHTOBKHM HalpaBlieHHs, HO ¢ BecoMm 280 kr (617
¢GbyHTOB) OBUT OYEHB TSKEIBIM JIJISI PYYHOTO UCIonb30Banus (puc.3). HemeninenHo
U B TEUCHHUE CIEAYIOMMX 25 jeT ATiIac COCPeIOTOYMIICS HA JIETKHA BEC PYKHU
Bpammatomuiics, kak I{ukiormn, Pekc, u bo6. Peanpubiii mobeaurens cpeau Atlas
JIETKUX Py4HBIX epdoparopos Obu1 RH 65 ¢ roma 1932.13

Ota MamrHa uMena 6osee 3PpPEKTUBHBIN CTBOJ U KYCKH KOHCTPYKITUHN IS
JY4IIEro PyKOBOJICTBA CTaIN M 00Jiee TUTEIBHBIA CPOK CIIYKOBI CTBOJIA.

13 Blasthole drilling in open pit mining. Reference book, 3™ edition ttm1240-3515521, 2013 y. page 4.
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Puc-3. IlepBolii mHeBMaTnueckuii nepdoparop Ne 16 caenanHom Atiaacom

Hcrnonb30BaHHBIN ¢ HOBOM CHUCTEMOM TOJKay MOJAa4d HOTH, pa3pabOTaHHOU B
1930-p1x, RH 65 OBIT caMbIM Ba)KHBIM DJIEMEHTOM B TOM, YTO BIIOCJICJICTBHH
CTaJI0 U3BECTHO Kak "MIBEICKHH "MeTos moaszeMHoro Oypenusi. B CoenMHEHHBIX
IraTax Ingersoll-Rand 6wi1 pacimpeH B MHEBMaTHYECKHUE HHCTPYMEHTHI B 1907
roxy mytem npuodperenus Imperial I[TaeBmonacTpymMenT Company AduHsl, mrat
[lencunbBaHusl.

BypujibHbIe HHCTPYMEHTBI

[TapannenbHO€ yCOBEpPUICHCTBOBAHHWE KAa4eCTBO CTaiM Oypa Hauanach B
teueHue 1890-x ToJ0B ¢ pa3BUTHEM TepMOOOpabOTaHHON OypoBOM cTalu,
KOTOPbIE MOIJIM Jy4llle MPOTUBOCTOATH Aedopmannu. Ho 3aTaunBaHne KOHUHUKOB
TpeboBasl OOIIMPHOM TMEPEBO3KM TOHHBIX TPY30B OYPUIIBHBIX CTald MEXIY
OypOBBIX TUIOMIAJOK U MacTepckux. CbheMHasi cBepiio ObUIO0 paspadorano B 1918
rogy A JI XoskcBopcom(A L Hawkesworth), Gpuragupom Ha MemHOU IIaxTe
Anaconda B bart, MonTana. [lepBbie BepcHU UCIOIB30BAIM JIACTOUKHH XBOCT K
OypoBoOi#l mTaHre B TO BpeMs Kak OoJiee MO3IHUE BEpCHUU ObUIM C pe3b00i MiH
KOHycooOpa3Hoit ¢opme. CTep:kHM OBUIM COXpaHEHbI Ha pa3padoTKax u
MCIOJIB30BAIMCh C HOBBIMU WJIM MOBTOPHO MOJAesaHaMu fonotamu. B EBpone Bo
BpeMsi Hemelkoro kpaxa B 1918 rogy xomanaa Obina cpopmMupoBaHa Ha 3aBOJE
namibl «Ocpamy I pa3pabOTKU IIEMEHTHUPOBAHHOTO KapOuaa BosibpamMa B
Ka4eCTBE 3aMEHbl JUIsi MPOMBINUIEHHBIX anMa3zoB. B 1926 roay mnepBbiid
[IEMEHTUPOBaHHBIM  KapOua BojdbppamMa cTal JIOCTYNIHBIM B  KadecTBe
"BosmieOHOro" cTaHka g TOKapHOW W (pesepHoil omeparuu. [lepBbie TecTh
Obi cnmenmanbl B 1928 rTomy, MBITasCh MCIONB30BaTh JOJIOTA M3 KapOwma
Bosbpama 11t OypeHHs CKaJIbHBIX MOPOJ B HEMEIKHUX IIaxTaX W JIO BTOPOH
MHUPOBOUW BOWHBI OBUTM TOMYyYEHBI OOHAACKHUBAIONIME pe3yibTaThl. B 1942 romy
Atnac, Sandvik u Fagersta noanucanu cornanieHue 0 COTPYJIHUYECTBE, U 3TO HE
obuto 10 1945 roxa, mocne A0ArOro mpoiecca yCOBEPIICHCTBOBAHUS, UTO HOBBIE
[IEMEHTHBIE JI0JI0Ta M3 KapOuaa Bojibhpama ObUIM IKOHOMHYHO HCIIOIH30BaHbI
KaKk OOBIYHBIC CTalbHble pe3nbl. [locieBoeHHble TOMBI ATiac AoOMiICs
JaJbHEWIIero 3HaunuTeNbHOro mporpecca. B 1948 rogy kommnanusi mpeactraBuia
RH 65 ob6noBnenus, RH 656, xotopsiii Obu1 pa3paboTaH Ui WCIOJIb30BAHUS
HOBOM IIEMEHTHUPOBAaHHOM TBEpJOCIUIaBHOW OypoBoit cranu. IIpeBocxoaHbIe
xapakrepuctuku "nerkoro IBenckoro merona " ObUIO HCMOIB30BAHO BO BCEM
MUpe M 3aBepuimiock B 1962 rony, c¢ 3aBepuieHueM TyHHens MonOman. C
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Pa3BUTHEM MEXaHU3UPOBAHHBIX OYpOBBIX YCTAHOBOK U C BBeJeHUEM B 1973 romy
KC 1038 rugpasimdeckoro kauectBeHHOro nepgoparopa Atlas Copco 3amoxxumn
dbyHIaMEHT, 4TOOBI CTaTh MHUPOBBIM JIMJIEPOM B O0JACTH MEPEOBOM TEXHOJIOTHH
YAAPHOTO CBEPJICHHUS.

JoJioTa 119 BpamaTejbHOro OypeHust

BpamarensHoe  OypeHue ¢ J0JOTaMH  PEXYIIET0  THMA  OBLI
pacipoCTpaHEHHBIM METOOM, HCIIOJIb3YeMbIM B OypeHWU HE(TSHBIX CKBa)KHH.
OTu Ao0n0Ta OBUIM MPUTOJIHBI NIPU OYPEHUU B MATKUX MOPOJAX, TAKUX KaK MECOK
WM TTuHA, HO He B KaMmHe. lllapomieunsie nonora Obun pa3paboTanbl XbIO30M U
[Tapriom (Hughes and Sharp), a matent CIIA mis nByXIIapomedHoro JojoTa
ob11 BbgaH ['oBapay Xbro3a-ctapiiero B 1909 (puc.4).

3. R HULHIS
MRILL
AFPLICATYDON FILES 30T . 0, i1
930,759, Batented Ang. 10, 1000
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Puc-4. AMepuKaHCKUM MAaTeHT JJIs1 IBYXIIEbEPHOTO0 KOPOHKH, OBLIT BBIMTYIIIEH
I'oBapay Xbro3y crapmemy B 1909

DTOT HOBBIM THUI J0JOTa WUMEN JBa MEPEIJICTCHHBIX KoJieca CO CTAIbHBIMHU
3y0aMHu, ¥ POHUKIIM B CKally IPOOJICHHEM M pa3JeieHHeM. Y CIieX HOBOTO JI0JIOTa
npuBel K ocHoBaHMio kommanuio «Sharp Hughes Tool Company», u mocie
cmeptu lllapm B 1912 roxy HasBanue Obuio m3MeHeHo Ha «Hughes Company
Tooly.

Komnanus npojoibkuiia pa3BUTHE MIAPOMIEYHOTO A0J0Ta, U B 1933 romy
JIBa UHXKeHepa XbI03 U300per TPEXIIAPOIIEYHOE TOJIOTO. DTO JI0JIOTO UMEIN TPU
KOHUYECKHUE POJIMKU CHAOXKEHBI CTATbHBIMH 3yOamu. TpexiiapomieyHoe J10JI0TO
BpamaJics Kak OypWIbHYIO KOJIOHHA Bpaljaiach, W pa3JaBiuBall 3y0amMu U
ckanpiBas iopoxy. [llapomednsie 1010Ta C JIMHHBIMEU CTATLHBIMH 3y0aMu ObLIH
WCIIOJIb30BAHBl B MATKHUX MOPOJIaX JJIsS BBIIABIMBAaHMS 00pa3oBaHUE, B TO BPEMs
Kak OypOBO#l CTaHOK C BBIHOCHBIM TepdopaTopoM ¢ Oojee KOPOTKHUMH 3yOaMu
OBLI MCIIOIB30BaH JUIs JPOOJIEHHS U PACTPECKUBAHKE TPy JHEE 00pa3zoBanus.

14 Blasthole drilling in open pit mining. Reference book, 3™ edition ttm1240-3515521, 2013 y. page 5.
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TexHosnorus OypeHusi B3pbIBHbIX CKBAKMH

B To e Bpems, py4yHbIE JIETKHE MHEBMAaTHUECKHE MEepPopaTopbl TaKKe
MOCTIOCOOCTBOBAIM K PACIIMPEHHUIO OOBIYM YCTYMHBIX BBIEMOK B OTKPBITBIX
pa3zpabotkax u Kapbepax. Ho B 1930-e roasl ckBakuHHbIE mepdopaTopsl —
nHeBMatnueckue craiku (downhole drills (DHDs )) Obuin BBeneHs! st OypeHust
ri1y0OKuX CKBaxuH. OCHOBHOE HaYaJbHOE PAa3BUTUE ITOU TEXHOJIOTUU MPOXOANIO
B benbrun n Coenunennnix Irarax.

Puc-5. IlepBble THEBMATUYECKHE CTAHKU KOMIIAHUU ATIac-KOIKO

Atnac pazpabotan OypoBOW CTaHOK B CepeauHE TPHUALATHIX TOOB,
KOTOpPbI OBbUI HUCIOJIB30BAH C XOPOIIUMH pE3yJbTaTaMH B JBYX IIBEACKUX
M3BECTHSIKOBBIX Kapbepax 10 1950 romoB, HO 3aTeM KOMIAHUsSI MpeKpaTuia
nanpHeiiee pazsutue DHD, Tonbko BHOBb BXOJs Ha pblHOK B 1969 rogy ¢ COP
4 u COP ¢ morpy>kHbIMU ITHEBMO-yAapHUKaMU (puc.5).

Bciien 3a mHeBMoanmapaToM MeHee
COP 3242,52u 62 ¢ 1978
roga, rae g0 cux mop COP32 naxomuics B ucnosnb3oBanuu. B 1955 romy
Ingersoll-Rand mpexcraBuia HOBYIO KOHCTPYKIMIO CTaHKAa M Hadal CO37aBaTh
CKBOXKMHHOE OypeHue Ha JIeMCTBUTENIHPHO KOMMEPUYECKONH OCHOBE.

TexHoJIOTUSI CKBOXXMHHOTO Oypa Mpoluia yepe3 OBbICTPhIX HU3MEHEHHUH B
1960-x u 70-x romoB. B 1moBoibHO ObICTpOl mOCHEenoBatenbHOCTH -P
pazpaborana DHD 325 (ux mepBswiii 6 mroitmoBbeiii Mosiotok), DHD 325A, DHD
16, DHD 1060, DHD 1060 A u wmomenu B, DHD 360 (Bce 6m10MOBBIii
nepdopaTtop) U COOTBETCTBYIOIIUE OOJBIINE M MEHBIIUE MOJENH, BIUIOTH [0
tekymed smaEM DHD. BeposrHo, Hambosnee 3HAYMTENbHBIE HW3MEHEHHUS B
texHosoruu CII Ov110 mosiBnenune Ha nmueBmoanmapara DHD. DddexTuBHOCTS M
CpOK cITy>kObI TepopaTopa 3HAUUTEITHHO YIYUIIWIACH C YCTPAHEHUEM 3aCIIOHKY
kianana. B teuenue 90-x romoB cepun QL (Quantum Leap) MomoTky mpuInin ¢
yHukanpHOM QL, nu3aifH eime JelCcTBYIOMIEro maTeHTa. J1a (PyHKIHS M03BOJIsIA
MMETh X0 nopuiHsg noj aasieHueM 80% ero paccrosinue 1o cpaBHeHuto ¢ 50%
JUIsL ApYyrod KOHCTpyKIuMu Mojotka. Dyskrmus QL Takxke wucnonb3yercs B
MoyioTKax cepur 1D mus cBepieHus ToyOokux ckBaxkuH. KonewHo, Oomee
BBICOKOE JIaBJICHUE U 00bEM BO3/1yXa M3 BO3JYIITHOTO KOMIIPECCOPa MPOBUKEHUIN
MPOU3BOJIUJIA MPOU3BOAUTEIBLHOCTh, KaK Mbl BUJIMM ceroaHs. Bo3BpaieHue Ha
PBIHOK CKBaKMHHOTO Oypa mpu 6 Oap (*1 mroiim = 25.4 mm, ** 1 Gap = 14.5
¢yHTOB Ha KBajapaTHbIA apoiM) B 1969 romy Taxke mnossoimwio Atlas Copco,
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BOCIIOJIB30BAThCS ~ MPEUMYIIECTBAMU  YCOBEPIICHCTBOBAHHBIX  BO3YIIHBIX
KOMIIPECCOPOB M pa3paboTaTh Oojiee MOIIHBIC 3a00HHBIE MOJIOTKH, JOocTHTas 18
O6ap B Havgasie 1980-x rogoB 1 B mocienHee Bpems 25 6ap u 30 6ap B Goibmux
TeKymux pasmepoB Monora. B nauwane 90-x COP 44, 54 u 64, xyna BBeneH
Secoroc, cepust BBICOKOA((HEKTUBHBIX MOJIOTKOB, PaOOTAIONUX IMPH BBICOKOM
naBjaeHuu Bo3ayxa. OHu ObulM HenmoOenuMbl B OYpEHUHU B3PBIBHBIX CKBAKUH J10
3amenbl COP 3omnoToit cepun B Havasne 2000-x (puc.6).

Puc-6. ITneBMoynapuuk «3o50T1a Secoroc COP64»

bypoBbie ycTaHOBKH

Mobunu3amusi  CKBOXHHHBIX W Bpallarommx Oyp ObUla CBS3aHO CO
3HAYNTEIBHBIM HW3MEHEHUSM TIOCJIC BOWHBI B TEXHOJOTHH BpaIaTEIHHOTO
Oypenus. [lo aToro BpamiatenbHOe OypeHHE OBLUIO HCIOJIb30BAHO B OypeHHUE
CKBOKHH Ha BOJY M IOBEPXHOCTHOH JTOOBIYM C HWCITOJIB30BAHUEM ITUPKYJISIHH
XKUIKOCTH JUIsl OYMCTKHM IJIaMa M3 CKBAXXWH. YTOJIbHBIE MIAXThl HUCIOJIb30BAIU
BpamiatesiibHoe OypeHHe B MSTKUX BCKPBIIIHBIX MOpOJax, yJaJeHHEeM Iiama ¢
mHekamu. B konme 1940-X rogoB crtano sCHO, 4TO BO31yX ObLI 3(h(EKTUBHBIM
MIPOMBIBOYHON CpPEION CO 3HAYMTENIbHBIMU MPEUMYIIECTBAMU MO CPABHEHHUIO C
BOJIOM, JIeJiasi Ty4lIyro paboTy OYMCTKH, 3alluIlas J0J0Ta U YCTPAHsS TPYIHOCTH
noga4u BosL.°

B 1948 roay Ingersoll-Rand Bomen B ppIHOK HITTypOB OOJBIIOrO JUAMETPA,
3aIyCTUB MOITHBIA mepdopaTop Ha TYCEHHYHOM XOIy. JTO HA CaMOM Jielie He
ObLIO BpalllaTeIbHBIM OypeHueM, HO 0oJblIoi camoxoaHas yctaHoBka B 40 000
¢byHTOB * BecoBOM nuamna3zoHe, pa3paboTaHa ¢ OOpTOM BO3AyXa W JUIMHHOM
KOJIOHHBI OYPWJIBHBIX BBINIEK JJII CBEPJICHHUS CKBOXWUH 6 JIOHMOB 10 8-
JIOMMOBOTO JAMaMeTpa Jijisi TOPHOAOOBIBAIOIIEH MPOMBIIIJICHHOCTH M KapbhePHBIX
paborax. OpuruHajibHbIE MOIIHBIE NEepdOopaTopbl HA T'YCEHMYHOM XOIy OBLIN
OCHAILIEHbI OTPOMHBIM 8 JIOMMOM CKBRXMHHBIM KOJIOHKOBBIM MepdopaTopom,
3HaKOMBIH kKak QD8. D10 ObLI MOPIIHEBOM KOJOHKOBBIN mepdopaTop, ¢ OypoBoit
CTAJIM KPEMSIICHCS HEMOCPEICTBEHHO K MOPIIHIO KOJOHKOBOTO Tmepdoparopa.
YacTora ynapa naxoauics B auanazone 200-300 ynapoB B Munyty. KoHcTpykius
pa3BeIOYHOr0 CTaHKa, HECKOJIILKO MEHBIIIE POTOPHOTO Oypa, Oblja BBEJACHA OKOJIO
1955 r. Ona npousBoawIa TAKyH K€ MNPOU3BOAUTEIBHOCTb, YTO W MOIIHBIN
nepdopaTop Ha TYCEHUYHOM XOJIy B MEHBIIIEM U MEHEE JIOPOTOCTOSIIIUM IaKeTe.
OOHOBIIEHHBIE BepcuU pa3Beno4yHoro cranka, DM-1, DM-2 u DM-3 c

15 Blasthole drilling in open pit mining. Reference book, 3™ edition ttm1240-3515521, 2013 y. page 7.
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HOCIEAYIOIUM B ObICTPOI mocienoBarenbHOCTH. [lepBoHayanbHO 000py0BaHbI
pa3IBMKHBIMU  IUIACTUHYATBIMU ~ BO3AYILIHBIMU  Kommpeccopamu 10 900
KyOnueckux (pyToB B MUHYTY **, Bce ObUIM OOHOBIIEHBI KOHCTPYKLUH BUHTOBOTO
kommpeccopa. I[lepsoiii rpy3oBoit Oyp [-R’s Obin HazBan maketr Trucm. Ilaker
OypHJIbHBIX paM ObLJI YCTAHOBJIEH HA TPYy30BUKE MMOCTABJIEHHBIN KIIMEHTOM, YaCTO
ucnonb3oBanHeli Mack rpys3oBuk. Tem He MeHee, HM OJWH W3 CTaHIAPTHBIX
KOHCTPYKIMH TPY30BHKOB HE OKa3aJoCh BEChbMa YCHEIIHbIM. OTH W ApYyrue
COOBITHS TOMOIJIM TOPHOJO0BIBAIOIIEH MPOMBIIIIIEHHOCTH COXPAHUTh PACXO]Ibl Ha
OypeHust Ha ycTyre 6e3 CyIleCTBEHHbIX M3MeHeHul B TeueHune 1950-x u 1960-x
roJIoB, HECMOTpsI Ha YyBEJIMYEHHE 3aTpaT Ha 3apaboTHYIO0 IUIaTy. MaluHel
MoIHbIN niepdopatop Ha rycennyHoM xoxy 1 TRUCM Obutn caenansl Bce 6omee
camosioctatoudbiMu B 1950-¢ tonmpl. K KOHIy naecsTuiieTHsi Tojadya BO3ayXxa
cocraBmsmia g0 10 OGap ®W  MapkeTHHTOBBIA JO3yHT "JlaBmeHue 9TO
MIPOU3BOJAUTEILHOCTE" OBLT TOBBINMICH. BypoBbie BHIIKK U mepdopaTopsl ObLIH
IpoJaHbl BMECTE, YTOOBI MAaKCHUMHU3HPOBATh 0XO, HO 3TO CTUMYJIUPOBAI APYTUX
IIPOU3BOAMUTEINEN CTPOUTH KOHKYPHUPYIOIIHUE nep(opaTopsl.
Pa3BuTHE KPYNHBIX CKBAKMHHBIX epGopaTopoB (0ypOBbIX CTAHKOB)

K KkoHIy ceMuiecaTbX, KOMIIAaHMsS Haudaja HPOEKTHPOBAHHUE OYpOBBIX
YCTAaHOBOK, 0oJiee KOHKPETHO HAaIpaBJICHHBIX HAa PBIHKE JOOBIYM IIBETHBIX
METaJIOB, C HCIOJb30BAaHUEM KOHLEMIIMU OJIOK MUTaHUA, pa3paOOTaHHBIC IS
riyookoro Oypenus. [lo cux mop, HM BO3AyXa, HH C TUTAHUEM OT
THAPABIMYECKOTO TPHUBOJA  BpallleHUs, HU CKBAKUHHBIE TepPOpaToOpbl
ocHapuBajd 3JIEKTPOJIBUTATElIb BEPXHEr0 IMPUBOJA POTALHOHHBIX YCTAHOBOK,
npousBeieHHbIX B CIIA 3a 12 - 15 mgroiiMoB AaMeTpoM CKBaXXUH phIHKA. DTH
MaIIMHbl K HACTOSIIEMY BPEMEHHM HMEIH O4YeHb OOoNbllIMe Beca Ha J0JOTO B
muanazone 100000 - 120000 dyHT-cria, OTYacCTH M3-3a BEca AJICKTPOIBUTATEIS
JUIsl IOBOPOTHOM T'OJIOBKHM, HO HE OBUIM MPUTOJHBI JJIA KUBOM pabOThl OalIHu.
[Teperiii otBeT Ingersoll-Rand obur B 1979 romy ¢ pa3BUTHEM pa3BeIOYHOIO
ctanka DM70, crnocoOHbIN MpOCBEPIUTh CKBAXKUHBI guamMerpoMm 10 1roiiMoB B
METAUIMYECKUX IIaxTax U 10 12)2 aroliMa OTBEPCTHSI HA YTOJBHBIX IIaXTaX C
HCIIOIb30BaHuEeM 8,6 Oap Bo3ayXa i BpamaTenbHoro Oypenus. A B 1979 roay
kommaHus 3anyctwia DM-H (pa3Bemounsiii craHok — Tspkenbliil), MEpBBIM MO-
HACTOSIIIIEMY COBPEMEHHBIM KpPYHHBIM mImyp OypoBOM  yCTaHOBKH — OBLI
WCTIONB30BaH ISl HU3KOTO JaBJICHUS BpamiaTelibHOTO Oypenus 9 7/8 - 12 1/8
JIIOMa OTBEPCTHS C pa3psiaHON Harpy3koit 10 90000 dbyHT-cua.
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Milestones in development

Year | Model Load o bit
1948 | Quarrymaster | drifier

149558 | DM3 30,000 |bf
1868 | TAEH 30,000 |bf
1965 | DMa 40,000 |bf
1970 | DMED 50,000 |bf
14975 | DM-H 90,000 |bf
Dina- G0,000 |bf
oML 60,000 |bf
DM-ME 90,000 |bf
PW-361 126,000 |of
PV-ZT70 75,000 |bf
Py-236 65,000 |bf
P-3T 110,000 Ibf

Puc-7. Cranox DM-H, Puc-8. Cranoxk DM-M3, Puc-9. [leproas! pasBUTHUSA
B 1979 r. BhImycka, Harpy3ka Ha JOJNOTA [0 B 1992 1. BBIITYCKA, JUIs 6ypeH14e
90,000 dynt-cr (400 kH). ’

MCEJIKUX CKBa>XUH YI'OJIbHBIX

DM-H wucnonp3oBanm ruapaBivKy s 000MX OYpOBBIX U HE OypOBBIX
GyHKIMNA ¥ TTOKa3all THAPABIMYECKUI SKCKAaBAaTOp THIA MEPEABUKEHUEM IIACCH C
JIETKO 3aMEHSIEMBIMH TPYHTO3allellaMUd KOJIOAKA M B JIMHUM KOMIIOHEHTOB Ha
nany0e. OH ObUI OCHAIllEH BHHTOBBIM KOMIIPECCOPOM M '>KMBOW" OamiHu C
3alaTeHTOBaHHOM cuctemoi yrina Oypenus. Touka OamHu mnoBopoTa Oblia
3anoAsuIo K OypoBoil nanyOe U B Ipe/esiax 3aHaBECOM IbUIM, YMEHbIIAs JUINHY
HenoaepxkuBaeMoil  OypoBoil 1mTtaHru. OTa Obula YHUBEpCAJIBbHOM MallllHa,
BEPCUU C €IMHUYHBIM MPOXOJ0M J00aBieHa B cepeaune 1980-x romos. MammHa
ObUTa MOJCPHU3MPOBAHA Ha MPOTSKEHUM MHOTHX JIeT, XOTsA 3ameHeH Viper Pit
351 s mpuMeHeHus K *KeCcTKUM nopoaam. Iloutu B TO e BpeMsl KOMITaHHUS
Hayaja IpeajaraTb BEPCUU C DJIEKTPUYECKHM murtaHueM ot M 45 m npyrue
Mozaenu. Tem He MeHee, XOTA H3TH MAaUIMHBl UMEIM MAaKEeThl MOIIHOCTH
AIIEKTPOJBUTATENSl, OHHU COXPAHWIA TUIAPABIMYECKYI0 CHUCTEMY BpallCHHUS.
[lepBas nanexrtpuueckas OypoBas ycrtaHoBka Obuia DM7B  gocrtaBieHa B
Kinapkcoypr B 1977 rony, a rox cinycts B DM100 nocraBnena B Pok-Crpunre.
[Tociie BoccTaHoBiICHHUS OT cnafa B Hadajie 1980-x romos, kommanus Ingersoll-
Rand npeanpunsut psg pa3BenodHbix craHkoB, DM-M mnpennazHaveH Juis
BpaiateapHoro Oypenuss 9 7/8 mioiimMa CKBaOXXHMH C Pas3psAHOW HaArpys3Kod 10
60000 d¢ynr-cuna. Tpu wu3 mnepBbix deTblpex DM-M Oblin  BBefeHBI B
skciUTyaTanuio Ha maxte Hosas CeBepHas AHTHIIONBI M cerHeToBod Peabody
Energy B Baiiomunre pexu Ilayaep, B Hacrosimee BpeMsi OAMH M3 JBYX
KpYNHEWIINX YroibHbIX IIaxT B Mupe. B HacTosiee Bpems, Oonee 25 neT ciycrs,
nporotunt DM-M no-npexxuemy paboraer. MamnHa nokasaja CUCTEMY IOAAYU
KapeTKU C KaHATHBIX KaOelel, B pe3ysbTare 4ero ctajo Oojee jerkas OaurHs u
6onee HU3KMI 1IeHTp TspKecTu. B 1989 romy ata monens O6bu1a o6HOBNIEHA 10 DM-
M2, na KoTOpOl MakcMMajbHas Harpy3ka HeMHOTo Obuta yBenmuueHa 10 75000
¢yHT-cMITa U CIIOCOOHOCTH pa3Mepa CKBaXWH mpojyieHa mo 10 5/8 mroiima.
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CrabunbpHOCTh OblIa yiydieHa, Takke. B 1990-91 rogy kommanus npejcraBuia
DML nnst muorompoxoaHoro Oypenust 10 180 ¢pyToB riiyOMHBI CKBa)XHHBI. JTa
HOBasi MOJIEIb MOT CBEpIUTH OT 6 1m0 9 7/8 mroitma (200 - 250 MM) nuameTpom
OTBEPCTUH B POTAIMOHHOM pexume, u 6 - 8 7/8 mioliMa ¢ HCTOIB30BAHHEM
CKBaXMHHOTO MOJIOTKa. [locie mpoekTa pa3BUTHS Ha OCHOBE KOHCYJIbTAlIMOHHOTO
kiueHta npumeHeHuss DM-M3 Obuta 3anmymena B 1992 romy B MINEXpo.
[IpenHa3zHayeHHbI B MEPBYIO Ovepelb I IIyOOKOTO OypeHMsl BCKPBIIIU IS
JIUTBIX B3PBIBHBIX PA0OT B KPYIHBIX YTOJIBHBIX IIAXT, IEPBOE MPOU3BOJACTBO DM-
M3 Obu10 BBesieHO B akcruryataruio B 1993 roxy Ha Arch Coal Black Thunder
Mine, 0JiuH U3 KpYMHEUIIUX YTOJbHBIX IAXT B MUPE.

JI1s1 5TOM HOBOW MOJIENHU, KOHCTPYKTOPBI MOJHSIN HArpy3Ky Ha JOJIOTO J10
90000 dbyuT-CcMIa, U TUaMETp OTBEPCTUS B AMana3oHe a0 12 74 aroiiMa B TO Bpems
KaK HOBasl 3allaTeHTOBAaHHAs Mojaya KaOeys NomycKajach Hcrmoiib3oBaHue 40-
(GyTOBBIX OYpOBOH ILITAHTH.

3amyck Pit Viper

HecMoTps Ha clioXKHBIC PHIHOYHBIE YCIOBHUS OTPAaHUYCHHBIX MHBECTHUIIUN B
cepeaune 1990-x rogos, B 1997 rogy koMmmnaHusi Hayaia paboTy HaJ MOKOJEHUEM
IIMTYPOB JM3aiiH HOBOH OypoBoi ycTaHOBKH. IlepBblii BbInyIieHHBIH ObuT Pit
Viper 351, xoropsiit Obu1 yeneniHo 3amyiieH B MINEXpo 2000 (puc.8). [Ipu Bece
170 ToHH, u3MepeHus JUIMHOM 53 QyTOB, a TaK)Ke OCHAIIEH CUCTEMOM yIpaBIICHUS
CAN-muHbI ¢ ceMblo OOPTOBBIMU KOMIIbIOTepamu, HOBbIH Pit Viper 351 Obi1 B
YTO BpeMs CaMOW KpPyIHOW M caMOU TepeoBOM OypoBOM YCTAaHOBKOH B CBOEM
pozme. YCOBEpIICHCTBOBaHHAs CHUCTEMa YMPABICHUS IIO3BOJIMIA MoJenu Oypa
BO3MOYKHOCTH TIepeiadi OypOBOM YCTAaHOBKH Y€PE3 CETh PAIUOCBSI3H, U ATO TAKKE
OCHAIIIEH MPOW3BOJICTBEHHBIM KOHTPOJIEM, pAacCllO3HABaHHE TOPOABl U CHCTEMaA
masuramnuu GPS.

The firs? Pt Viper 357 wass (swwchedd i 2000 and The At Vipey 225 was wvched at MINExpo 2008, The mew Pt ¥iper 311
used 2t the Movevc) copper ming uo Arczne

Puc-8. Byposeie cranku Pit Viper
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Uepes Heckonbko MecaieB nociie MINEXpo moy, B anpene 2001 roxa, PV-
351 ObuT moOCTaBIeH Ha paboTy Ha MEAHOM pyaHuke Morenci B Apu3oHe s
OKOHYATEILHOTO TecTHpoBaHus u oreHku. lllaxta mmena diotr u3 16 OypoBbIx
YCTAaHOBOK OT Pa3IMYHBIX MPOU3BOAMUTENCH, MOITOMY B JOMOJTHEHUE K HOBOM
OypoBOM yCTAaHOBKHM WCIIOJNb30Bajach i OypeHHUs CKBaXXMHbI B TBEPHBIX
MarMaTU4ecKuX YCIOBUAX TMOPOA, 3Ta ObLIa OTIWYHOW BO3MOKHOCTBIO TSI
cpaBHUTENbHOrO aHanuza PV-351 ¢ npyrumu mapkamu. [lpunoxenue tpeGoBan
12 Y4 moiima auameTp €IUHUYHOro mnpoxoja Oypenue 57 (yToB rimyOuHOM
mmnypoB ¢ ucnojs3oBanueM a0 90000 pyHT-cruta Beca Ha A0s0TO (eMKocTH 125
000 dyuT-cuna). Mcneitanue Obuto ycmemubiM: PV-351 mpoOGypun okomio 2,2
musumoHa (yroB B aBrycte 2004 roma Ha 3aperucTpUPOBAHHOM CpEJIHEM Ha
60000 ¢yToB B Mecsll, a 4epe3 HECKOIbKO MecsleB aaxke Oombine, yem 80000
dbyToB B Mecsi. Ilo3gHee B TOM ke rojJy MHOIOX0J0BOH Pit
Viper 275 6wt 3amymen B MINEXpo 2004. Ha ocHoBe oribiTa
ot PV-351, B coueTaHnu ¢ KOHCYJIbTalMsIMU 3aKa34HKa, TPOEKT !
ObLI MHULMUPOBaH A pa3padoTku cepun PV-270. Ot Oypsl
OBLIIM Ha3HAYEHBI JIJIs MOLITHOCTU HArpy3Ku Ha aojoTo B 75 000
¢byHT-cuiia 1 ObUIM IPEICTABIEHBI MOJOOHYIO CUCTEMY MOAAYU
Ka0essi 1 aBTOMAaTUYECKUM Kabesb HaTsSKEHUS K TOMY, YTO Ha
oonmpmieri  PV-351. Bepcus wmyasTuUnpoxon PV-275 ¢
MOITHOCTRIO  195¢yT ryOunHOM OblTa TIOCTaBIIGHA  JJIS
ucneiTanus B nekadbpe 2003 roma na Kayenta yroiapHo# maxte
[TuGoau B Apu3oHe, T/ie OHa ObLIa MCIIOJB30BaHA IS JTUTOTO
JIOMEHHOTO OypeHUs JJiS yJIajJeHUs BCKPBIIMIHBIX MOPOA. IDTO
mepBasi MalliHA JO CHX TIOp HCIONB3YyeTCs TaM, H, Kak
pe3ysbTaT XOpoIlIei paboThl, IIaxTa pelnia HHBECTUPOBAThH B
HECKOJIBKO JTOTIOJHUTEIBHBIX enuHuill. OIuH W3 HUX OBLI
MOATOTOBIICH JIi OBICTPOM CMEHBI MEXKIYy MHOTOXOJOBOM H
OJIHONPOXOJIHOM  OalllHM B  KA4eCTBE  OMIUU, YTOOBI
aIanTHPOBATh IS PA3IMYHBIX OOJacTel TpPUMEHEHUS Ha
maxte. [lepBas maxrta KoTopas UCIOJIb30BajIa OJTHONPOXOIHYI0 Bepcuto, PV-271,
obuta Barrick Tonacrpaiik maxrta 6au3 Diko, mrat Hesama. ITockonbky PV-271
npuObT Ha 1maxty B amperne 2004 roma, oHa Obuia 0e3 mpoOieM, W uMmena
BHYILIUTEJbHBIA MOCITY>KHOW CIIUCOK CO CPEIHEN CKOPOCThIO MPOHUKHOBEHUS 199
¢dbyTOoB B yac. J[muTenpHBIN CPOK CITy>KObI KOMITOHEHTOB, a TAKKE aBTOMATUYECKUE
HACTPOMKHM HATSDKEHUs sl KaOeneil o4yeHb UEeHWIUCh maxToil. Crnemys 3Toi
Tpanuiuu 3amyck npoaykra B Jlac-Berace - PV-235 6b11 BBenen B 2008 roxy, 3a
kotopbiM cienyer PV-311 B MINEXxpo B 2012 romy. OTu HOBBIE OypOBBIE
YCTaHOBKHU SIBJISIIOTCS aBTOMATH3WpOBaHO TroToBbIMHU, moka3biBas RCS (Rig
Control System- cucrema ympaBiaeHus OypoBOH YCTaHOBKOH) B KadyecTBE
CTaHJapTa.

2.2 Tun OypeHusi 0ypoBbIX 000pYy/A10BAHNIA.
JUIst pa3nUyuHbIX TPUWIOKEHUU U YCIOBUH MOPOJbI HEOOXOIUMBI pa3InYHbIC
BUJIbI OypoBOro OOOpYAOBAHMS M TMPOU3BOJUTEIBHOCTU. IDTO PYKOBOJCTBO
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ABIAETCA MONBITKOM HayaTh JUCKYCCHIO BOKPYT CIoco6a M 00OpyJOBaHHS,
KOTOpbIE MOTYT 00ECIIEUHTh ONTUMAIILHOE PElIeHUe s IpUMeHeHHs. Huske MbI
CPaBHUM ILECTh Pa3IM4HbIX MeTOA0B Oypenus ot Atlas Copco. !

Metoa top hammer(dypoBoii cTaHOK ¢ BLIHOCHBIM NepdopaTopom)

B ynmapaom Oypenum (tophammer) sHeprusi ynapa reHepupyeTcs, Koraa
NOpIIEHb TMOpa)kaeT CTBOJA. JTa HHEPrus mnepenaercs oT mnepdoparopa yepes

CTBOJI, OypOBOM MTaHTX U OypOBOTO J0J0Ta B MOPOAY, IJI€ OHA

! ucronb3yercst s apoOnenusi. Bces cucrema mepdoparop,
OypoBasi 1mITaHra, OypoBO€ I0JIOTO, BpAIllEHUs, CHJIbl MOJA4YH U
MPOMBIBKA JIOJKHBI COTJIACOBATh MAKCHUMAaJIbHYI0 SKOHOMUYHOCTh
Oypenusi. Merox tophammer B OCHOBHOM HCIIOJB3YeTCS IS
OypeHust B TBEPABIX MOPOJAX JJIA OTBEPCTUN nuaMeTpom Jo 5 1/2
moiima (140 MM), a r1aBHBIM TPEUMYIIECTBOM SIBJISIETCSI BBICOKAs
CTEMEeHb TPOHUKHOBEHUSI B XOPOILUX YCIOBUSAX TBEPJbIX TOPHBIX
nopoA. PyuHble mHeBMaTMyeckue mnep(opaTopbl HCHONb3YIOTCS
Uit HEOONBIIMX JUAMETPOB OTBEPCTHM, B TO BpeMs Kak
yCTaHOBKa TUAPABINYECKUE neppopatopsl OOBIYHO
WCIIOIB3YIOTCS JIJIsl OTBEPCTUM nuameTpoM Beimie 1 5/8 mroiima (41
MM). Tspkenble ruapaBinuyeckue mnepdopatopsl € yIapHOU
MOIIHOCTHIO 710 40 KBT ucnonp3yroTest 1t OOJIBIINX OTBEPCTUM
auaMeTpoM J1o 5 S arorima. Jjist Toro, 4ToOBl COXPaHUTh XOPOIINE
OypoByl0  CTajlb  CTaJlbHbIE = OSKOHOMHUKHM H  OTBEpPCTHUE
NPSIMOJIMHEUHOCTH, TSDKENbIE YJJIMHSAIONIMX CTEpKHEW WU
YKECTKHUE HAIPABIIIONTUE TPYObI ¢  OOJBITUM HAPYXKHBIM JTHAMETPOM JTOJKHBI
OBITh HCIOJIb30BAHBI.

Huametp otBepctus: 7/8 "- 5 1/2" (22 -140 mm)
[Mpunmun: B mpocTeimmx ycioBusix, MeToj; tophammer Oypenus mepexoaut Ha
pyuYHOH yjaap KoHLa OypoBoil crtamu ¢ KyBajaou. Kak orgaua moBopauuBaeT
CKayOK CTEp>KHS Ha3aJ, TapaHTHUPYEeT, UYTO OTBEPCTUE CTAHOBUTCS KpYTJIOE.
AHanoruyHeiM 00pa3oM 3Heprusi yaapa mnepdoparopa MOPIIHS MepesaeTcss Ha
OypoBO€ J0JOTO B BHJI€ YJApHBIX BOJH. BypoBoil muiam ynansioT U3 HIKHEH
YaCTU OTBEPCTHUS BO3TyXOM WUJIA MPOMBIBKH BOJOM.

Coprod cucrema
Cucrema COPROD coueraet B cede ckopocTh tophammer
(OypoBOIi CTaHOK C BBIHOCHBIM IIeppopaTopomM) OypeHus il
C TOYHOCTBIO U JNTUTEIBHBIM CPOKOM CITYKOBbI
METO/Ia C OTPYKHBIM THEBMOYAAPHUKOM. BHYTpH Kaxk10M
’KECTKOM pe3p00BOM dYacTu TPyObl MPEACTAaBISET COOOM =
yAapHbId cTepkeHb. OH OCHAIIEH CTOM-YIIKaMH, YTOOBI e

|
e I

16 Blasthole drilling in open pit mining. Reference book, 3™ edition tctm1240-3515521,
2013 y. pages 176-177.
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yAepKuBaTh ero Ha Mecte BHYyTpu cexuuu TpyOnl. Cekiiun COPROD coenvHeHb
JIpYyr C JIPYyroM C TOMOIIbl0 OypuibHbIX TpyO. Tak kak OypuibHBIE TPYyObI
NepeaoT TOJIBKO BPAIAIOIeH CHIIbI, CTPECC Ul MOTOKOB MUHUMAJIBHBIN U CPOK
uX cioyk0bl oueHb nonruil. Bece HeratuBHBbIE 3G (EKTH Eepesaun SHEPTruu yaapa
yepe3 pe3p0y yCTpaHEHbl IMOJHOCThIO. B  pesynpTare BBICOKOM yJaapHOM
MOIIIHOCTH C MHHHMAJIbHBIM H3HOCOM. Tak Kak BHEIIHHWE TPYOBI SIBISIOTCS
IMaAKAMU W BTyJKa 1O BCed anuHe OypWiIbHOW KOJOHHBI, MPAKTUYECKU
HEBO3MOXKHO IPOUCXOXKIECHUS IJylIeHHs. 'IIpakTHUecKuii omneIT paboThl C
COPROD Obl1 HCKJIIOYUTEIBLHO XOPOIIMM. MeEToa JaeT XOpOIIylH OOIIyIo
HPKOHOMHKY, OCOOEHHO B OOJBIIMX MaciTabdax MPOU3BOACTBA U OypeHUs MpHU
OypeHUU APYTUX CIONKHBIX YCIOBUSIX TOPHBIX TOPOJI.

Huametp otBepctusi: 3 9/16 "- 6 S" (90 -165 mm)

[Mpunmun: Ilepdoparop pacmonoxeH Ha XO0A0BOWM Oanke Ha OypoBoH
YCTAaHOBKE U YyJapHas SHEPrus MepelaeTcsl CBEpXy. CTEPKHU BO3ACUCTBUS.
be3pe3p00BOil  ymapbl yKIaAbIBalOTCS BHYTPU pe3bOOBBIX OYpPHIIBHBIX TpYyO.
Crep>XKHM BO3JIECUCTBUS HCIONB3YIOTCA MCKIIOUUTEIBHO JJIA NEpeNadyd SHEPIHH
yAapa U yCUJIMe NoJlauu, B TO BpeMsl Kak OypuiibHbIE TPyObl EpEIatoT BpalllEHUE.
COPROD coueraer B cebe ckopocth tophammer OypeHus ¢ IBIPOYHOM
MPSMOJIMHEMHOCTHIO M METOJIOM C MOTPYKHBIM MTHEBMOYIAPHUKOM OIyCKAaE€MbIX B
CKB)KHHY.

MeToa ¢ MOrpy:KHBIM MHEBMOY/AAPHUKOM

MeTtoa ¢ MOrpy’>kKHbIM ITHEBMOYJIAPHUKOM SIBJISIETCSI HAJIEKHBIM CIOCOOOM
JUisi OypeHusi B Pa3IMYHBIX IJIACTaX OT >KECTKOTO JI0 MATKOTO, KOMIIETEHTEH K
CJIOMaHHBIM WM a0pa3uBHBIA K HeaOpa3WBHBIM MOPOJaM. BypHIIbHBIN MOPIICHD
yaapser 0ypoBOe J0JIOTO HEMOCPEACTBEHHO, B TO BpeMs KaK MOJOTOK 000JIOUKa
JaeT MpsIMO€ M CTAOMIBHOE PYKOBOACTBO OYypOBOTO 10JI0Ta. DTO MPUBOAUT K
MUHUMAJIBHBIM OTKJIOHEHHEM U OOJbIIeH YCTOWYMBOCTUA CTEHKHU OTBEPCTHS, JTaXKe
B TpeOoBaTelbHbIX NOpoAax. Tak Kak KOJbLEBOE MPOCTPAHCTBO MEXKIY
OypwibHBIMH TpyOaMHW W CTEHKOH CKBaKMHBI CPAaBHUTEIBHO Majo, BBICOKas
CKOPOCTh TPOMBIBKM TOJACPKUBACTCI, YTO CIOCOOCTBYET B JajbHEHIIEM
KauecTBE CKBaXMHBI. XOpolllee KaueCTBO OTBEPCTHI TO3BOJISIET HArpys3Ky, U
MHTEPBAJI MEXKIy HUIMHU YBEJIMUUIIUCH, YTO TTO3BOJISIET 9KOHOMUTD BPEMSI U JICHbIH.
[Ipsimble OTBepCTUS JAENAIOT 3apsIKy TMPOIIe U YMEHbBIIAIOT
KOJIMYECTBO B3pbiBUaTtoro BemlectBa. Hanexuslik DTH wMeron
SBIISIETCS. TIPOCTBIM CIIOCOOOM MPOU3BOJICTBO TIIYOOKHX, MPSIMBIX
orBepctuid. C 3KOJOTMYECKOW TOYKH 3pEHUS, YPOBEHb IIymMa U
BuOpauu ot DTH OypeHusi cpaBHUTENBHO HEBEIHMKU. DTO HUMEET
0c000€ MPenMyIIeCTBO NMpU OYPEeHUH B I'yCTOHACEIECHHBIX pallOHAX.

-
Y

Huametp otBepctus: 3 5/8 "'- 9" (90 -229 mm)
e [TpyHIMIT: MOJOTOK pAacIoOJOXeH BHU3Y OTBEPCTUS B
ik HETIOCPE/JICTBEHHOM KOHTakTe C OypOBBIM J0j0TOM. [loprieHb

17 Blasthole drilling in open pit mining. Reference book, 3™ edition ttm1240-3515521, 2013 y. pages 176-177.
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yAapHOTO MOJIOTKA yJapseT CBEpJio, Bblpaxarolieecs B mepenade 3PpQGeKTUBHON
SHEPruM yJapa M HE3HAUMTEIbHOW MOTEPU MOUIHOCTU C TIIyOMHOW CKBaKHHBI.
OTOT METOJT HIMPOKO UCIIONB3YETCs I OypeHUs NITMHHBIX OTBEPCTUI, IPUYEM HE
TOJIBKO JJI TMPOU3BOJCTBA B3PBIBHBIX padOT, HO W ISl BOASHBIX CKBa)KUH,
HErNyOOKO Ta30BbIX M HE(QTAHBIX CKBaXUH, a TaKXKe g T'€0TepMabHBIX
CKBOXHMH. B TOpHOIOOBIBAIONIEH MPOMBINUIEHHOCTH OH TakKe pa3padoTaH s
otOopa po0 ¢ UCMoab30BaHuEeM 00paTHOM TexHukH upkKysiiuu (RC Oypenue).

Metoa 00paTHON HUPKYJISALMA

JIBotiHast Tpy6a nupkysiiuu oopatHoro (RC) Oypenue sSBIsSeTCS METOJIOM,
UCIOJIb3YEMBIN JUIsl cOOpa OCKOJIKU MOPOJ Ha MOBEPXHOCTH Ui MOCIENYIOLIET0
aHaM3a . 3aTeM BO3/yX M OCKOJKH IOPOJ MPOCAYMBAIOTCS Yepe3 A0J0TO U BBEPX
yepe3 LEeHTp OypuiIbHOM KOJOHHBI Ha MOBEPXHOCTh. OOBIYHO BO3AYX HCTOILIAET
yepe3 HeHTPOOEKHYIO CHITY, TaK YTO CTPY>KKHU MOPOJIbI U MbUIb OYIyT 3aXBauCHBI
B mpoOHuKe. OOpazel] 0CKOJIKOB MOPOJ MOTYT ObITh COOpaHbI B Memkax. MeTos
RC wucnonb3yercss uisi pa3BeAKH MECTOPOXKIACHHH TOJE3HBIX HCKOMAeMBIX B
KauecTBE albTEPHATHUBHI aliIMazHOMY OypeHuto. Crienmanbabie RC MooTkH ObLTH
pa3paboTaHbl [JIs1 TOBBIMICHUS MPOWU3BOJUTEIBHOCTH, a TaKKe€ YMEHBIIUTh
cTeneHb 3arpsasHenus odpasua. C monotka RC ctoumMocTh OypeHus 3HaYUTEIBHO
MEHbIIIE AJIMa3HOTrO OYpEeHHs U CKOPOCTh NMPOHUKHOBEHHUS Ha MOPSAIOK OOJbIIE,
yeMm anmMaszHble cBepiia. [1o aToil mpuunHe MOXKeET OypsIIie onepalud HAaYuHAIOT C
MUPKYJSIIUU 00paTHOTO Oypenus. [Ipu OypeHun riryookux ckBakuH, Hike 200 m
(660 pyTOB) OOBIYHO UCTIONIB3YETCS IOXKUMHOM KOMIIPECCOP.

Juamerp otBepcrus: 4 15/16 "- 6 S" (125 -165 Mm)

[IpyHUMI: MOJOTOK PACMOJIOKEH BHU3Y OTBEPCTUS B HEMOCPEICTBEHHOM
KOHTakKTe ¢ OypOBBIM JIOJIOTOM AaHAJOTHYHO METO/AAa C  TOTPYKHBIM
nHeBMoyAapHUKoM. Pasnuna no cpaBHenuto ¢ DTH Oypenus sBnsiercst To, 4To
RC-monoT coOpaHHBIf OTpaOOTaHHBIN BO3AYX M CTPY)XKH TIOPOJBI depe3
BHYTPEHHIOIO LEHTPAJIbHYI0 TpyOy M MOJOTa BHYTpH OYpUIIBHON KOJOHHBI Ha
MOBEPXHOCTH, I7ie 00pa3lbl MOTyT OBbITh COOpaHbl B MakeThl. [IpoMbIBKa YepEHKOB
MIPOU3BOAUTCS YEPE3 3AKUMHON BTYJIKU.

BpamarenbHbie MeTOAbI OypeHust
OcHOBHOE OTIMYHE OT JAPYIHMX METONOB OypeHUs SIBISETCS OTCYTCTBHUE
yaapHoro nectBus. PoTopHas peska, ¢ HCIONIb30BaHUEM HEMOJBHKHBIX 3yOLIOB
U JI0JIOTA PEXYLIEro THIA, B OCHOBHOM HCIOJb3YETCA IS
MATKUX IIOPOJ, KOTOpBIE pa3pe3arT CTpuxKKou. PotopHoe
NpoOJIeHUE HCIOJIb3YeT TPEXIIapoIIeyHbIe 0JI0Ta, OMHUPAsCh Ha
IpoOJieHuEe U PAaCTPECKUBAHUE CKallbl. JTO JOCTUTAETCS MyTEeM
nepenavyyd MpKUMHYIO CHITy, U3BECTHYIO Kak IMojada OypoBOro
UHCTpyMEeHTa K Oype BO BpeMs BpalleHHs s TOro, YTOObI
YOPaBJSITh 3yObl (OOBIYHO BONB(PPAMOBOrO THIA KapOwWma) B
OTBEPCTHE [IHA, TAaK KaK BCE TPU IIAPOIIKK BpALIAIOTCA BOKPYT
CBOEH COOTBETCTBYIOIIEH oOcu. UYeM Msrue packauumBaThb, TEM
BBIIIIE CKOPOCTh BpalleHHs. bypoBble YCTAHOBKHU JOJIKHBI OBITH
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TSDKEIIBIMU, YTOOBI 00€CTICUUTh JOCTATOYHBIN BEC pacroiaraeMblid Ha 1010T0. Kak
npaBuio, Oyperue Huxe 152 MM (6 AIOWMOB) JIydIlle BCETO JIOCTUTAETCS MyTeM
yAApHOTO OypeHus, eCu Mpeo0IIalaloinue yCIOBHs TOPHBIX TOPOJ HE MOAXOIST
JUTSI POTAlIMOHHOTO pe3anus. PoTopHoe ApoOiieHne SBISETCS OCHOBHBIM BHIOOPOM
JUIst OTBEPCTUN OonbIIoro auamerpa, Boie 254 mm (10 110iiMOB) B OTKPBITOM
JOOBIYM TIOJIE3HBIX HMCKOIAEMbBIX, BCKPBIIIHBIX HAa YTOJBHBIX IAXTaX, a TaKXKe
r1y60Koro 6ypeHus ckBaxuH.'®

Juametp orBepcrus: 4 3/4 "- 16" (120 -406 mMm)

[Ipuniun: Bpamenue oOecrnieunBaeTcss TUAPABIMYECKUM
WIM DJIEKTPUYECKUM IMPUBOJAOM OT JIBUTATelsi KOPOOKHU Iepesad,
KOTOpasi  Ha3bIBAaeTCsl  BpAILAIOLICWCSA  TOJIOBKOW, KOTOpas
nepeMeInIaeTcsl BBEpX U BHU3 MO OallHe 4yepe3 CUCTEMY IOJayH,
MOPO3K/Iast MOJja4y HEOOXOAMMOTO OYpOBOTO HHCTPYMEHTA, YTOOBI
JnaTh JOCTaTOuHBI Bec Ha Oyp. IIpombpiBka OypoBoro mnurama
MEXIY CTEHKOW CKBaXUHBI W OypOBOW IITaHTH, KaK MPaBUIIO,
MPOU3BOJUTCS C MTOMOIIBIO CKATOTO BO3AyXa.

METO/I PARD (naHHble 0 TEXHUYeCKOH HAAEKHOCTH JAeTaliei)

VYnapHo cyOcuaupoBaHHasi cucTeMa pOTOPHOTO OypeHusi coueTaeT B cebe
yAApHYI0O MOIIb M Bpamaromed cuibl. BozneldcTBrue BBICOKMX —YacTOT
oOecrieynBaeT yBEIWYCHUE BaXXHBIX Yy HEro mnepedop B CKOPOCTH MPOXOJKH
(ROP), mpu Oypenuu B cpeaHux u TBepabix mopon. Cucrema Secoroc PARD
COCTOMT W3 BBICOKOM YacTOThl, HU3KOM »sHeprun yaapa DTH wMonorka u
CHEIUATBHO pa3pabOTaHHOW TPEXIIAPOIIEYHBIM JI0JI0TOM, KOTOPBIA MOHTUPYETCS
Ha CTaHAAPTHBIN POTOpPHBIN Oyp m OypmibHOU KojoHHe. Cuctema paboTaeT Ha
YCIIOBHO HM3KOM JaBJICHHH, MCIOIB3yeMOro aiisi poTopHoro oypenus, 50 -100
(GyHTOB Ha KBajapaTHbIA AroiM (3,5 -7 6ap). PARD MonoTOK MMeeT JerkoBeCHbIM
MOPIIEHb ¢ KOPOTKUM XOJIOM U YHUKAJIBHOU MapajuieIbHON BO3MYIIHONH CHCTEMOM
, KOTopas pachpeneisieT BO3IyX MPOMOPIMOHATEHO MEXKIYy MOJIOTOM U
TpexmapomeysbM J0JI0TOM.

Huametp otBepctus: 9 7/8 "- 127" (251 -311 mm)

[Mpunmmn: O6beaunHss Hu3kuil yaap DTH MonoTka ¢ BRICOKMM JIaBJICHHEM
MOJauyu U KPYTAIIMM MOMEHTOM BpallaTeIbHOTO TPEXIIAPOIIEYHOTro OypeHwus,
0ojiee BBICOKMI YpPOBEHb OJHEPrUU MOXKET ObITh oOecrieueH g OypeHus
CKaJIbHBIX MOpOoJ, yeM To, yTo DTH mMonoTok mim BpaiaTeabHOe OypeHHue MOXKET
co3gath B ONMHOYKY. JIerkudi TMOpIIEHh yAAPHOTO MOJOTKA  yaapsieT
TPEXIIAPOIIEYHOE JOJOTO B PE3yJIbTaTe Mepeaddl dHEPTruu yaapa B OypoBOM
J0JIOTE. DHEPrus yjiapa ¢ MOJIOTKA MOAIECPKUBACT MPOIECC PEe3KU CKAJbIBAHUS U
POK M YBEIIMYMBAET CKOPOCTh MPOHUKHOBEHHUS.

18 Blasthole drilling in open pit mining. Reference book, 3™ edition ttm1240-3515521, 2013 y. pages 177-178.

51



BypoBas noJiota. JiieMeHTHI 10J10T

Tricone rotary blasthole drilling Elements of a rock bit

Air Water Separator
or Back Vaive

Iapomku. Illapomku cocTaBiIAIOT PEXyIIUE HIEMEHThl Oypa U COCTOST W3
CJIEIYIOIINX Y3JI0B:

l. TBepaocIIaBHbIX
3yOKOB - KOTOpBIE MPECCYIOT
Oonee  MATKUIL  CTalbHOM
Martepual C
uHTEep(HEePEHITMOHHBIM
YAEP)KUBAHUEM 3JIEMEHTa Ha
MecTe.

2. Knomnka OTIOPBI
LIApOLIKK - M3TOTOBJICHA W3
W3HOCOCTOMKOrO Marepuana,
HCITIOJIb3YEMBI VIS
IIPUHATUS OCEBOM HArpy3KH
MOJAIINITHUKOB.

3. OOmuBKa BHEIIHEW MIAPOIIKK - BCTaBbTE HAa3e€MHbIE W KOHUYECKHE
KAaHABKHU.

4. TlommMOHUK C KOHUYECKUMHU POJUMKAMH - BHYTPEHHHE IIAPUKOBBIE M
POJIMKOBBIE MOAIIUITHUKY TOHKH.

Ha3Banuii kapOuaHble BCTaBKU

A. Hocopas; B. Buyrpennss; C. KourponbHas pacmputenbHas; D.
PacummpurenbHas

E. OTkoc pacmupenus

19

19 Blasthole drilling in open pit mining. Reference book, 3" edition ttm1240-3515521, 2013 y. pages 241-242.
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DJieMeHThI BpPAllaTeJIbHOI0 TPeXIIAPOIIEYHOT0 10J10Ta, Oypsllee
B3PbIBHBIX CKBaKHH.
Jlana goJiora
Coenunennslil B Tpoiikax, 120e, uToObl chOpMUPOBATH pa3psAIHOE TEIO U
CBSI3b OynaBkW, Tsra oOpaboraHa, 4TOObI Jep>KaTh HOCHKH U TOBEPXHOCTH

OIMOPHOTO MOAIIHUITHUKA.

IIpombIBOYHAs HacaAKa
Hacaaku ucnonbe3yrorcs A co3gaHuss oOpaTHOIO JaBi€HUS B JOJIOTE,

4TOOBI BBIITYCTUTh BO3AYX Yepe3 MOAUIMITHUK JbIXaTeIbHBIX MyTEH U MOBBIIICHNE
"BO3yXONyBHYIO" CUIy Ul YJAJE€HUS BBIPE3KM M3 HUKHEH 4acTU OTBEPCTHSL.
CaumkoM Oospiiast Hacajgka OyJeT BbI3bIBATH 00BEMbI HEJOCTATOUYHOTO BO3AYyXa
JIOCTaBJISIEMbId B MOAIIMIHUKKA, B TO BpeMsl KaK CIMIIKOM Majas Hacajka
YBEJIMYMBAET MPOTUBOJABJICHHUE BBIIIE YCTAaHOBKU MOIYJISIIMU KOMIIpECCOopa.
Korga ycraHoBka MOIyJIsUMM KOMIIpECCOpa JOCTUrAaeTcs, 3TO IO3BOJIUT
YMEHBIIIUTH €T0 BBITyCKaeMblii 00bEM BBI3bIBAsI CHHKEHHE B (BO3ayXxe?) oObeme,

UIyLIIUA K JOJIOTY.

Lugs

Coupled in threes, by 120° to form the bit body and the
pin connection, the lugs are machined to hold the nozzles

and a journal-bearing surface.

Nozzles

Nozzles are used to create back-pressure in the bit to
force air through the bearing airways and increase
the “air-blast” force 1o remove and flush cuttings
from the bottom of the hole.Too large of a nozzle will
cause insufficient volumes of air 1o be delivered to
the bearings, while too small of a nozzle will increase
the back-pressure above the compressor modulation
setting. When the compressor's modulation setting is
reached, it will then reduce it's volume ocutput causing
a decrease in (air?} voelume geing to the bit.

Nozzie

Nail Lock
Boss

Nozzle

Threading
Dimple

Boaring
Shirttait Surfaces

Exhaust

I[Mopoaopaspymamue BCTAaBKU

BceraBku - ¢akrtuueckue (pusmyeckue >JIE€MEHTHI, YTO OCKOJOK M JIOMAaEeT
ckany. BcraBku chemanbl U3 BOb(GpPamMoOBOro MOpollka KapOujga W Marepuaia
neperuiera koOanbTa, KOTOPHIM MPUHYXKIEH K pa3paboraHHoil ¢dopme, Toraa
CrieueHHOU. B 3aBUCHMOCTH OT MpUMEHEHUS y BOJIb(PpaMOBBIX BCTAaBOK KapOua B
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JTaHHOM OuTe OyayT gopMa u HU3UYECKHE CBOMCTBA MOAXOSIIMME JTyUIlle BCETO
JUTSI CKaJIbl OBITH CBEPIUBIITUMCHL.

Konnuecknii. Konnueckas BcTaBKa UCITOIB3YETCA MPEKIE BCETO B MOPOJAX
CPEIHEM U CpeaHe TBEAOM KpEMOCTU. ITO OINpEeNeNsieTcss B pa3psaHOu
HoMeHKJatype ¢ C.

®pe3upoBaHHbldl. Dpe3nOBaHHBIE BCTABKM MCIOJIB3YETCS B TOPOaAX
MSATKOM /CpEeIHEH MATKOCTH. DTO - CTaHJAPTHAS BCTABKH HCITOB3YETCS B JIOJIOTAX
npeaHa3HaueHHoro g Markux mopon (40-e & 50-¢) u ompenensercs ¢ F B
pa3psaHON HOMEHKIIAType.

2.3 Ob6sacTh NIpMMeHEHHsI U TUIIBI COBPEMEHHbIX O0yPOBBIX padoT.
PoTropHblie OypuiibHble YCTAHOBKH B3PbIBHBIX CKBAKHH

Kommanuss Atlas Copco mnpemraraer HamOojee TOJNHYIO JIMHEHKY
MOBOPOTHBIX CKBAXUHHBIX Oyp B orpaciu. C MHOXECTBOM KOH(pHUIypauuid Ha
BbIOOp, BBl MOXETE€ HAWTH HACAIbHOE pEIICHHE IS BalluX HyxXa. MHorue
MOJEIM MOTYT OBITh CKOH(HUrypupoBaHbl auO0 1is poropHoro wm DTH
OypeHusi, U HallM CKBAKUHHBIE NPOAYKThl OyAyT CBEPJIUTH OTBEpCTHS OT 4
JIFOMMOB 10 16 q10iIMOB B JUaMeTpe.
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[Ipu BbIOOpPE OYpOBOW YCTAaHOBKH, BBl MOXKETE€ HMMETh BBHIOOp MEXITY
KOMIIPECCOPOB BBICOKOTO JaBieHus Juisi DTH OypeHus uinum HU3KOTO AaBiEHUS
JUIsl YCTAHOBOK BpAILATEIBHOTO OYpeHHs, a TakKe MEXIY AU3EIbHBIM WU
AIEKTPUUECKUM SHEProdsokamMu. B 3aBUCMMOCTH OT CXeMbl pa3MEIleHHs IIITYpPOB
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U BBICOTOH yCTyma, Bbl MOKETE BHIOpaTh MEXIAY OypaMy MOAXOASIIMMU JUIs yria
OypeHuss WiM OJHO- M MHOTOXOJOBBIX OypeHus. Hexkoropeie Momenu OyoBoit
ycTaHOBKH, Takue kak T4BH u cepun DM, koTopbie UCHIONB3YIOT TPAULIMOHHbBIE
CHUCTEMbl YIPABIEHUS, XOPOIIO W3BECTHBI IO BCEW TOPHOAOOBIBAIOIIEMY
COOOIIEeCTBY JIJIsl KX TIPOYHOM U HAJICKHON KOHCTpyKuuu. HoBeie cepuu Pit Viper,
c ero Ooiee TPOABHHYTHIX KOHCTPYKIMH, MOTYT OBITh  OCHAIICHBHI
KoMIibtoTepu3upoBaHHord RCS cucreMoit ynpaBieHus CeThI0, KOTOpasi OTKPHIBAET
BO3MOXKHOCTH ISl  Pa3lIMYHBIX YPOBHEW OYypWIBHBIX aBTOMAaTH3allUU |
KOMMYHUKAIIIH.

DM25-SP

Atlas Copco DM25-SP (puc-10) sBisieTcsl YCTAaHOBKOM Ha T'yCEHHYHOM
X0y, CaMOXOJHBbI€, THAPABIWYECKHE TMPUBOJIAa  TMOBOPOTHOTO  CTOJA,
OJTHOTIPOXOJIHAS POTOpHAsi OypoBasi yCTAaHOBKA CIIEIIMAIIBHO pa3paboTaHbl A 4 1.
1m0 6s 1. (102 MM go 171 MM) CKBaOXMHHBIX NMPUIIOKEHUNA Ha TiyOumHax g0 40
¢bytoB. (12,2 M) unu 50 dyrtos. (15,2 M) 4KCTOrO OTBEPCTHUS, B 3aBUCUMOCTH OT
BBIOOpa OamTHU C WM POTAIMOHHBIMU WM C TIOTPY)KHBIM ITHEBMOYIAPHUKOM.
JlaBnenue nonauu reHepupyeT Hucnagarouiee ycunue 10 25000 ¢ynr-cuna (111
kH). JlomogHuTEeNbHBIA MaKeT YriaoBoro OypeHHs MO3BOJISIET — OallHu
PaCIOJIOKUTHCS 10 MakcuMyM 15 © oT Beptukanu ¢ marom 5 °. Bce anemeHTHI
YIpaBJICHUS AJI TMO3UIIMOHUPOBAHUS PACIIOIONKEHBI HA ONEPATOPCKONW KOHCOIU
yIpaBiieHus BHyTpH KaOuHbI. [laker BkItouaeT B ce0si MOAAECPKKY OypHIIbHOMN

Puc-10. bypooii ctanok Tuma DM25-SP
CrangapTHoe 000pyI0BaHKE
* [IpocTopHasi, TEIUIOU30IUPYIOIIAS U 3BYK Oclia0ieHHas: KaOuHa
» KaGuHa Haruerarelns / o0orpeBaTeib
* ['mapaBnuyuecku BHIIBUKHAS BBITSKKA MBUTH C TNTUHTYCOB
* [TakeT HOYHBIX OCBEIIECHUH JCBATH KBapIIEBasi TAJIOTCHHAS

20 Blasthole drilling in open pit mining. Reference book, 3 edition tcm1240-3515521, 2013 y. pages 181-182.
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e OxJaxparolnil MakeT MOIIHOCThIO 10 125 F (52 ° C) temmeparypsl
OKPYXKaroUen Cpebl

* Tsoxenplii nBUTaTEND MITYIIUTED

* OTaenbHbIe BO31yX03a00pHbIE (PUIBTPHI AJIS1 ABUTATENS U KOMIIpEccopa

* Y anenHast TuapaBInyeckas OamrHs 3amTH(TOBEIBAHUE

« BcnomoraTenbHblid THAPAaBIMYECKUNA NPUBOJHOM IEMHOW KIIOY (TOJBKO
€MHUIIAMU C TIOTPY>KHBIM THEBMOY IAPHUKOM )

* 230 ramnona (870 1) TOTUIMBHBIN Oak

* 'mapaBnuueckoe MWIMHIPUYECKOE 3yO0uaToe KOJeco W TUIAHETapHBIM MpPHUBOJ
noBOpOTHBIN cTos OT 0 10 170 060POTOB B MUHYTY M MaKCUMAJIbHBIM KPYTSALIUN
MomeHT 3500 pynT-cuna ¢ pyr

* Tpu 48 B. (1219 MmMm) X071 1OoMKpathI ¢ 18 B. (457 MM) KOJOJIKH

* 68000 dpynros (30845 kr) GVW HOMHUHATBEHBIN YKCKaBATOP TUIIA IIACCH

* 19,7 B. (500 MM) B IMpUHY TPOMHUKA FPYHTO3aLEIIaMH

* OTtaenbHBIE BO3AyX03a00pHBIE (GUIBTPHI JUISI ABUTATENS ¥ BO3IYIIHOTO
KOMITIpeccopa

* VYcuwieHHas paMa TpPeK NpPsIMOYTOJIbHBIM CTalbHOM C OCHWUISIIUS XOMYT
MOHTaXa

* [Tonnas anuna Kennu 6ap u nox kenu

* o6cnyxuBanue nedune [anyba c nepunamu

* 3BYKOBOM CUTHAJ 3aJHETO X0Ja

TexHnueckue JaHHbIE

Meton Oypenust BpamaTteabHblii | DTH - 3a ogun npoxon
WJIH

[nametp oTBepcTUs 4B-78B 102 mMm - 178 MM

I'mapasianueckasmozada | 25 000 Ibf 111 kH ¢yHT-cra

OypOBOro MHCTPYMEHTA

Bec Ha monoto 25000 Ib ¢bynt 11300 kr

['uapaBimaeckuit 25 000 Ibf 111 kH ¢yHT-cra

OThE3]1

OnxHo rnyounnsii | 40 ft 50 ft 122Mwmwm 152 M

POXO0JT

MaxkcumMaJjibHOe OTBEepPCTHE

['myOunHa 40 ftin 50 ft 122Mwmwm 152 M

CKOpOCTb 1MO1a4n 72 ft / min 0,36 M / cex

[ToBOpOTHBII crou, | 3500 Ibf « ft 4,7 xHm

KpYTAIIAA MOMEHT

PacueTtHast Mmacca 62000 ft 28 TOHH

Pa3zmepsi 0amnu 10(50 ¢pyToB OamHst)

JlnuHa 30 ft 6B9.3 M
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Bricora 74 ft 22,6 M

upuna 12 ft 8B39Mm
Pa3mepbl 6ammau Ban3(50 ft 6amms)

JnuHa 72 ft 219 m
Bricora 13 ft 4,0 m

JInana3zon koMmmpeccopa
Huskoe nasienue, | 900 CFM @ 110 | 25.4 m3/min@7.6 6ap

pOTaIMOHHBIN (dhyHTOB Ha
KBAJIPATHBIN
IIIOUM
Bricokoe naBiieHue, DTH 900 CFM | 25,4 m3 / mun @ 24 Gap

@ 350 d¢ynTOB
HAa KBaJPATHBIN

IIIONM
JIBurarean(Tier I1II)

Caterpillar C15 425HP / 317 xBtr @ 1800rpm
(LP 900)

Cummins QSX15 425HP / 317 kBt @ 1800rpm
(LP 900)

Caterpillar Ci15 525HP / 391 kBt @ 1800rpm
(HP 900)

Cummins QSX15 525HP / 391 kBt @ 1800rpm
(HP 900)

DM30 11
DM30 Il mpencraBnser co0oil yIydIIEHHYIO W MOACPHHU3UPOBAHHYIO

Bepcuro DM30. DTo Ha ryceHMYHOM XOJy, THIApaBIWYeCKUi mpuBoj, tophead
MHOTromnpoxoaa PoropHas OypoBasi ycTaHOBKa CHEIM(PUUESCKH peIHa3HAYCHA TS
MPOU3BOJICTBA ITypoB OypeHus Ha rryouny 90 ¢gyrtos. (27,4 M) ¢ 30 dyros. (9,1
M) U3MEHEHHS OypwibHOW TpyObl. UYeThIpeXmO3UIMOHHBIA MEpPEeKIoYaTelhb
OypuIbHOU TPYOBI OMIIMOHAIBHO JOCTYMHA JJI JOCTHKEHUS OypEeHHs TIyOWHBI
150 dytos. (45,7 m). HomunanbHbiil pasmep orBepctus B 5. Jlo 7-7 / 8 nmroiima.
(127 mm go 200 mm). DM30 Il renepupyer HemHoro Harpysku cuiioit g0 30000
bynt-cuna (133 xH). JlonmomHuTenpHBIM TaKeT YrjioBOro OypeHHs MO3BOJISIET
OallHU pacnojioKUThCA a0 MakcumyMm 30 ° OT BepTHKaiu ¢ marom S5 °.
[IpennazHayen Juis pa3pabOTKH KapbepoB M MaibIX TOpPHBIX paboT, 3TO
YHUBEpPCAJbHOE [JOJIOTO MOXET OBITh JIETKO 3arpy>keH Ha Tpeiiep u
IepEMEIAThCs U3 OHOTO MECTa B Apyroe.!

OcHOBHBIE OOHOBJICHUS

21 Blasthole drilling in open pit mining. Reference book, 3" edition tcm1240-3515521, 2013 y. pages 183-184.
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» HoBast Goubliie, Terion3oaupyromias kabuHa yCTaHOBJIEHA Ha MPAaBOW CTOPOHE
nepraTens (eciii CMOTPETh CO CTOPOHBI CBEpIIa).

e DJIeKTpUYECKas THAPABINYECKAs CUCTEMA YNPABJICHUS, AHAJIOTUYHO TOMY, YTO
UCIIOJIB3YETCs Ha Ipyrux ycraHoBkax B DM-cepun

« JlonmomHuTENBHBIM cHOCOO XOAa M YBEJIWYEHHAas IUIOMAAb NaxyObl s
YIIYUIIEHHOTO JOCTYIA K CEPBUCY U TEXHUYECKOMY O00CTYKUBaHUIO.

* VYydilleHHBIA TaKeT CBEPJEHHUS IOTOJHUTENIbHBIA YTOJ, MO3BOJISIET OAaIIHIo
pacnoJiaratbes 10 MakcumyMa 30€ OT BEpTUKAJIU C IIaroM Se

* HoBwlii AnUTENbHBIM CpPOK CIYyKObI OCHOBHOW Kapkac paspaboTaH ¢
JIBYyTaBPOBBIX OAJIOK, MTOKA3bIBAsl KOJIEOAHUN SIPMO KPETUICHHUS.

* VYBEIWYCHHBIE THUAPABIMYECKHA IMOJAHATHIM MbUIb KamoT C IUIMHTYCA

oOecrieynBaeT OOJIbIIE MECTA /I YEPEHKOB.
* HoBadg KOHCTpyKIMA C THUAPABIMYECKHM JBUTATEIIEM JUISI KapyCeJlbHOU

UH/ICKCAIIH.
* C [ONOJHUTENbHBIMH BHHTOBBIMH KOMIIPECCOPOMM HH3KOTO M BBICOKOTO
JABJICHHUS], C BBICOKOM 3aKPBITON TEMIEPATYpOH BO3yXa.

* HoBplii 14 pa3znen HampaBiieHHAs KJIAllaHHAS CUCTEMA.

 CrangapTHas [eHTpadbHas CMa3Ka KOJJIEKTOpa

CranpapTHOe 000py10BaHUE

» KaGuHa Harueraresnb / o0orpeBaTesib / BEHTHISATOP

* OIMHHAIATH KBapIIEBOE raJIOTEHHOE HOYHOE OCBEIIIEHUE MTAKET

* BcnomoraTenbHbINM OAbEM 711 OYpUIIBHBIX TPYO M akceccyapoB 00paboTKu

* OxJIaK 1AM MaKeT MOLIHOCTBIO IO TEMIIEpATypbl OKpYy»Karouie cpeast 125 °©

F(52°C)
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* CBEpXMOLIHBIN JIBUraTeNb IIyIIATEIb

* OrtnenbHble BO3MyX03a00pHbIE (UIBTPHI A JBUTATENS W BO3AYLIHOTO
KOMIIpeccopa

* Y aneHnHast TuapaBIdyecKas OamrHs THHHIHTA

* ['mapaBnuvecKnii MHACKCUPOBAHHBINA Kapycenb ans AByx 4S, 5 wmum 5-S B. OD x
30 ¢yToB. BypoBoii mtanr

* YaneHHas TuipaBanveckasl BUJIKa MaTpoH Jjsi OypuiIbHBIX TpyO IpopbIBe

* ['uapaBianyecKuii NPUBOAOM BCIIOMOI'aTEIbHBIN LEITHOW KIII0Y

* 230 ramionoB (870 1) TOTUTMBHBIN Oak
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* Bpamaromasicsi TosoBKa ¢ OJHON HETMOABUKHBIM WM IIEPEMEHHBIM JIBUTaTEJIEM
cvemenuss ¢ 0 g0 160 0OGOpoTOB B MHUHYTY JOCTYIHBI, U MaKCHUMAaJIbHBIM
KpyTsammm MmomeHToM 5,400 pyHT-cuna ¢ Gyt

* Tpu 48 B. (1219 mm) 'He31a X012 HUBETUPOBAHUS
* 77000 dpynToB (34650 xr) GVW HOMHHAIILHBIN YKCKaBATOP TUIIA IIACCH

* 19,7 B. (500 MM) B IMpUHY TPOMHUKA FPYHTO3aLIETIaMH

* YcunenHas pama TpeK NpsMOYTOJIbHBIN CTabHON C OCUMIUISIMUS pMa MOHTaKa
* O0cy’KMBaHUE MOCTKH C MepuUiiaMu

eCHrHaJ 3aIHero Xxoaa

TexHuueckue JaHHBIC

Meton Oypenust

BpamaTeJbHbIH UJIH

DTH - 3a oqun npoxon

JlmameTp oTBepCTHS 5in-77/8in 127 mm - 200 mm
I'mapasianueckasmogada | 30,000 Ibf 133 kN
OypOBOro HHCTPYMEHTA

Bec Ha gonoto 25000 ¢dbyut 11300 xr
I'mapasmuueckuii orwe3n | 10,000 Ibf 44 kN

Onno rayounnsi mpoxon | 30,000 Ib 13,600 kg
MaxkcumMaJibHOE OTBEepCTHE

['myOuna 26 ft 7.9m
CKOpOCTh HOJIaY1 150 ft 45 m
[ToBOpOTHBII croi, | 100 ft/min 0.5 mf/s
KPYTSIIUNA MOMEHT

PacueTtHast Macca 70,000 Ib 31.5 tonnes
Pa3mepsbl 0aliHM BepXHU

JlnuHa 28 ft 7 in 8.7m

BeicoTa 45ft21in 13.8 m
Hlupuna 16 ft 11 in 52m
Pasmepbl OaliHU BHU3

JnuHa 44 ft 11 in 13.7m
BricoTa 16 ft 8 in 51m
Jlnana3zoH KoMmpeccopa

Huskoe nasienue, | Rotary 1050 cfm@110 ps | 29.7 m3/min@7.6 bar

pOTaLIMOHHBIN

Bricokoe JaBJICHHUC,

DTH 900 cfm@350 psi

25,4 M3 / MmuHn (@ 24 Gap

JABurarean(Tier IIT)

Caterpillar C15 475HP / 317 xBr @
1800rpm (LP 900)
Caterpillar C15 525HP / 391 xBr @

1800rpm (HP 900)
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PIT VIPER 275 RCS

Cucrema ynpasnenus Rig PV-275 (RCS) npennasznadena st 00paboTku 6-
] "no" 8-5/8 nroiimoBBIX OypoBhIX IITaHT. KabenpHas cucTeMa 1moiauu UCIoIb3yeT
JBOMHOUN CTepKeHb / JABOMHOW MOPIIHEBOM LMWJIMHIAP W NPEIJaraet BbICOKHE
CKOpPOCTH TMOAAauu JJid TOBBIMIEHUS mpousBoguTensHoctH. PV-275 RCS
npeajaraeT OallHIO MHOTOXOJOBYIO ¢ 001el riayOuHoi MoniHocThio 195 dyToB
yepe3 Kapycelnbio 4-ctepkHeBoil ¢ 40-pyToBbIi cTep)kHEN. ITa BepcHsl MallluHbI
CTaHJApTHO TMOCTABJSETCS C HOBOM KAaOMHOM, KOTOpas MOJIHOCTHIO MHTEIPUPYET
RCS ¢ BO3MOXHOCTBIO B IIOJHOH Mepe BKIIOYATh Cleayiomue (QyHKIUU:
OecipoBOJHOW  MYJBT  JUCTAHIIMOHHOTO  YIPAaBIEHUS, AaBTOMATHYECKOE
BBIPABHHMBaHUE, aBTOMaTudeckoe Oypenue, u GPS-napuranum.??
CrangapTHOE 000pyI0BaHUE
* [IpocTroprast kabuHA TETUIOM30JIUPYIOAsi C HABECOM IS 3allIUTHI OTEepaTopa OT
najaroux MpeIMeTOB U CHIbKEHHE ypoBHS 1ryMa MeHee 70 nb (A)
* Cryn 53KCKaBaTOPHOTO CTWJb M D3JEMEHTHl YNPABICHHUS JJI1 TOBBILIEHUS
KoM(opTa U BUTUMOCTHU
 CrangaptHass kaOuWHa HarHetaTeiab / BEHTWIATOp / oOorpeBarenb ¢
BO3MOYKHOCTBIO OOHOBJICHUSI KOMIIEHCATOP JIaBJICHHUS
« Caterpillar 345SL xon0Bast yacTh ¢ rHAPaBIMYCCKUMH HATSHKUTEISIMHU TPEKa
* 'uapaBnuyeckre HUIMHIPHI TPUBOJIOM KaOETbHON CUCTEMBI MOAa4n
e ['mgpaBinyeckuil ABUraTellb MPUBOAOM BpPAILAIOMIAACA TOJOBKHA C HUIMLEBOU
cMmaskoit, MakcumanbHbIi 8700 GyHT-QyT KpyTsamero momeHTa; Jluamazon
ckopocteit 0 - 150 060pOTOB B MUHYTY
» TaxoMeTp ¢ POTOPHOM TOJTOBKOW MHTETPUPOBAHHBIN B cucTeMy RCS
* Y panenHas TuapaBindeckas 0anras 3amTu(ToBpIBaHNE
» UeTblpe CTEp)KHEBOW Kapycenb s 6-] moiMoB K 8-5/8mroiiMoBOl OypoBOi
IITaHTe
* "be3 ynapHbIil" yCTpOWCTBO KapyCEJIbHOTO THUIA ISl ABTOMATUYECKON 3aMEHBI
OYpOBBIX IIITAHT
* 'mapaBnryeckuM NpUBOJIOM KJTt0Ua OTBUHUMBaHUE (BuIika [1aTpoH)
* ABTOMaTUYECKU BCTIOMOTaTENbHbIA THAPABINYECKUI LEMHON KIII0Y
* 8000 pynTOB (3629 KI') €MKOCTH BCLIOMOTATEJILHOT'O TI0IbeMa
* 'uapaBnuueckn youparonimecs mropsl MbUINA
* [TakeT oxyaxxieHUA
* OTtaenbHBIE BO3MYyX03a00pHBIC (QWIBTPHI IS JABUTATENS ¥ BO3IYIIHOTO
KOMIIpeccopa
 [llupokuii yron CTPYKTYpPHOH CTadbHOM Oankud paMbl C KOJeOaHHUEM XOMYTa
MOHTa)xa
* 14-cBet nmakeT HOYHOTro ocBeleHus - 70 BT rajnorennsie
* [TosHbBIE TOAMYMBI MOCTKH YCIYTH U OTPAXK]ICHHE

2 Blasthole drilling in open pit mining. Reference book, 3™ edition ttm1240-3515521, 2013 y.
pages 195-196.
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» Iea 48 "(1,2 m) u ogun 60" (1,52 M) mOMKpaThI X0/1a HUBEJIIUPOBAHUS
* 350 raymon CIHA (+1325 ) TorumuBHBIN Oak

TexHnueckue JaHHbIE

Meton Oypenust

BpamarejbHblii wan DTH - 3a onun

MPOXOJ

I'mppaBnnueckasmogaya
OypOBOro MHCTPYMEHTA

6 % in— 10 5/8 in

171 mm - 270 mMm

Bec Ha nonoro 70.000 Ibf 311 kH
['uapaBiuyecKuii 0Tbe3 T 75.000 Ib 34.000 kr
OnHO TyOHMHHBIN TPOXO/T 35.000 Ibf 156 xkH
MaxkcuManbHOE OTBEPCTHE 37 ft 11.3 m
['myOuna 195 ft 59.4 m
CKopoCTh TIo1a4u 127 ft/min 0,6 M / cex
[ToBopoTHbIii  cton, kpytsmwmii | 8.700 Ibf «ft 11.8 kHm
MOMEHT
PacueTnas macca 185, Ib 84 TonH
Pa3mepbl OaliHu BepXHUii
Jlmnna 41ft6in 12.6 m
BricoTa 67 ft 20.4 m
Hlupuna 18ft 4 in 5.6 m
Pasmepnl 0a1iHU BHU3
Jlnuna 63ft1lin 19.4 m
BricoTa 22ftlin 6,7 M
IMoka3aTeu KoMIpeccopa
Huskoe naBnenune, porarpionnsrid | 1,900 cfm@110 ps | 53.8 m3/min@7.6
Oap
Huskoe gaBnenwne, poraruonnsii | 2,600 cfm@110 psi | 73.6  m3/min@7.6
Oap
Bricokoe naBnenune, DTH 1,450 cfm@350 psi | 41.1 M3 / muH @
24 G6ap
JBurarean(Tier 111)
Caterpillar C27 800HP / 597 xBr
@ 1800rpm (LP
1900)
Cummins QSK19 755HP / 563 xBr
@ 1800rpm (LP
1900)
Caterpillar C32 950HP / 708 xBrt

@ 1800rpm (HP
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2600)

C27 800HP / 597 xBr
@ 2100rpm (HP
1450)

6808 700HP / 521 xBr
@ 50 or 60Hz

6811 900HP / 671 xBr
@ 50 or 60Hz

Caterpillar

Weg motor

Weg motor
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Secoroc BpaniarenbHble OypUIIbHBIE KOJTOHHBI

2.4 TIpuMeHeHHEe ABTOMATH3MPOBAHHBIX NMPOrpPaMM B OYPOBBIX
000py10BaHUSX.
ABTOMAaTH3MPOBAHHOE OypeHHe B3PbIBHBIX CKBAKHH

Komnanus Atlas Copco mpenacTaBuiia psiji HOBbIX OYpOBBIX YCTAHOBOK JIJIS
Otnena bypoBbix PemeHuidl ¢ HUCNOIB30BaHUEM E€IUHOM TEXHOJOTHYECKOMN
matgopmbl. Takoit OIX0/1 MO3BOJISAET pa3padaThiBaTh HOBBIC (DYHKITMOHAIHLHBIE
BO3MOXKHOCTH i1 OypOBBIX YCTaHOBOK. HBbIHENmIHEee TMOKOJICHUE MAaIIuH
MpeIHAa3HAYCHO I OOeCIeueHUs BBICOKOW TPOU3BOAMTEILHOCTH, KadecTBa
OypeHus u kKoM(popTHOI paboueii cpebl s oneparopa. =

[Tnardpopma aBTOMaTH3amuu JUIg mmyp OypoBoro obOopynoBanms Atlas
Copco sensercs cucrema ynpasieHus Rig (RCS), koropas ocHoBaHa Ha
CTaHJapTHON KOMIBIOTEPHOUM BHIYMCIUTENBHON TexHuke. HoBoe nmokonenune RCS
YCTAHOBOK TMPUHSJ KBAHTOBBIM CKAa4yOK BIEPENl OTHOCHUTEIHLHO BO3MOKHOCTHU
pEerucTpanuu, BO3MOKHOCTH OOCITYXKMBaHUA U TOYHOCTH OypeHus. TexHomorus
CAN-mmHa obecrieunBaeT OCHOBY 3TOM HOBOM CHCTEMBI YIIpaBJICHUS OypoBOit

23 Blasthole drilling in open pit mining. Reference book, 3" edition tcm1240-3515521, 2013 y. pages 30-35.
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ycTaHOBKM. OHa SBJISICTCS THOKOM W JICTKO PAaCIIUPSIEMOM, ITO3BOJISAS HOBBIM
0JI0KaM 100aBIATHCS B JIIOOOM MECTE BIOJIb IIIMHBI JAHHBIX 110 KaOEIIo.

Puc-11. Pacnonoxxenue cucremsl RCG B kabune. Pacnionoxenue myabra
YIIPABJIICHUU CUCTEM.

DNEeKTPOHHBIE MOIYJM BCE pa3pabOTaHHBIE HCKIIOUUTEIBHO JJIsI OYpPOBBIX
yctaHoBOoK RCS, 1 M3HOCOYCTOWYMBBIE W 3aIUIIEHBI OT BHEIIHUX MarHUTHBIX U
AIEKTPUYECKUX BO3ACHUCTBUU. [lJI1 NOBEPXHOCTHBIX CKBAXMHHBIX MAIIVH,
THOKOCTh CHCTEMBI CHJIBHO HWCTOJIB3YETCI W MOXKET OBITh aJalnTHpOBaHA U
HACTPOCHA /IS BCEX Pas3IWYHBIX BUAOB MPOAyKIHHA. KIMEHTHI MOTYT HadaTh Ha
HU3KOM YypOBHE aBTOMAaTHM3aIlMd W, KaK WX TPEOOBAHMS MEHSCTCS, MOXHO
00HOBUTH. HoBBIE (PyHKIIMOHAIbBHBIE BO3MOKHOCTH MOTYT OBITh J100aBJieHBI 0€3
CYILIECTBEHHOI'O BOCCTAHOBJICHUSI MAIIIUH.

O6mas aBromaru3anus Bcex Pit Vipers moryt ObiTh 000pymoBansl C RCS
Basic, kotopsblit oOecrieunBaeT psii PyHKIUH 0€30MacCHOCTH U OJOKMPOBKH U P/l
napamMeTpoB- ABTOMaTHYECKUW YypOBeHb, ABTOMaruyeckoe Oypenue, GPS-
HaBUTalMs, yaajdeHHbIH nocTyn K ycraHoBkd (ACP) u cBszu, GecrnpoBOHOIM
MyJIbT AUCTAHIIMOHHOTO OTKAaTKU, M3MmepsaTh Bo Bpemsi bypenuss (MMP) daiinbr
KYpHaJIOB JIaHHBIX, a Takke MexayHapoaHas cucreMa OOMEHa JaHHBIMHU
packonku opoy (IREDES).

CpencrBa obecnieueHusi 0€30MACHOCTH
RCS Basic obecrieunBaeT MamiMHy C JIOTOJHUTEILHBIMUA CTaHAAPTHBIMH
OJOKUPOBKAMH 110 CPABHEHHIO C DJIEKTPOCBAPHBIX-TUNIEPTUAPABINISCKUX MAIIUH.
Hekotopsie 13 OJIIOKMPOBOK, CO3JaHHBIE C TIOMOIIBIO MPOrPAMMHOTO
obecreueHus:
* Nupukatop riyOMHBI CKBaXXMHBI - MOKAa3bIBAE€T MOBOPOTHOE MOJIOKEHHE
rOJIOBBI, a TaKXKe MTyOUHY MPOOYPEHHON CKBaYKUHBI;
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« Tpyba B CKBOKMHHBIX OJIOKUPOBOYHBIX OTKATHBIX BaroHETKax -
BPAIAIONIAsCS TOJIOBKA JTOJDKHA HAXOJUTHCS B O€30IMMACHOM MOJIOXKEHHHU, YTOOBI
00ecrneunTh JOCTaBKY IO HITPEKY;

* brnokupoBka nmogseMHOr0 000PYAOBaHUA - TpyOa B CKBOKMHAX OTKIIOYAET
(GYHKIMY TIOJJBEMHOTO 000PYOBAHHUSI TSI 3AIIUTHl MAIIUHBI, 1 YMEHBIIUTH H3TUO
CTEPIKHEM;

» IllranroBas moanep>KKa OJOKMPOBKH - TPEJOTBpAIIAET MOBPEKICHUE
MIOBOPOTHOM TOJIOBKM M OMOPHBIA CTEp)KEHb, HE TMO3BOJISAA (Ppe3epoBaHHUE C
HOJICP’KKOM IITAHTH HE B TIOXOHOM TOJI0KEHUU;

» IloBopoTHOE 3arpy304Hoe YCTPOHCTBO O€3-IIMIIKKA - HE IMO3BOJISET
NpPEOTBPATUTh  MOBPEKACHHWE TOBOPOTHOTO  3arpy304HOTO0  YCTPOWCTBO,
OrpaHUYMBasi HUCTIAJAIOIIEe IaBJICHNE C KapyCelblo HE B TOXOJHOM TOJI0KECHUU;

* 3ammTa OT BBIXOJA KJIFOY U3 OTBEPCTHUS - MPEIOTBPAIIACT MOBPEKICHUE
CEKIIMOHHOTO KJIF0Ya, OTKJIIYMB TMojada OypoBOTO WHCTPYMEHTA C TaeYHBIM
KJIIOYOM HE B TIOXOJIHOM TOJIOKEHUH;

* Undopmanmst nBUraTens U 3JIEKTPUIECKOTO JBUTATENh OTOOpa)xkaeTcst HaJ
CEHCOPHBIMHU IKPaHAMU TEXHUYECKOTO OOCITYyKHBaHH SKpaHa;

* Huskuii ypoBeHb TOITMBA, CMa3KU U YPOBHS BOJIbI COOOILIEHUI; a TAKKE

* bBJOKHpOBKAa BBIBAPOYHOTIO STAJIOHA, IO3TOMY IYCKOBOE YCTPOWUCTBO
JIOJKEH ObITh aKTUBUPOBAH, YTOOBI MTO3BOJIUTH (DYHKIIMIO BEIBAPOUHOTO HTAJIOHA.

ABTOOYpeHHe

Bo MHOTHX cy4asix ecTh HECKOJIBKO THUIIOB U3 TOPHBIX YCIOBHI B IIpe/eiax
OJTHOTO CKBa)XHH, M ONEPATOp JOJDKEH ObITh BHHMATEIBHBIM B JIIOOOM cCllydae
pearupoBaTh Ha HUX MEepeMEHHOe cocTosiHue 3a00s1 ckBaxxuH. C ABTOOypeHueM,
KOMIBIOTEPAMH TEIEPh OMEPaTOpbl, pearnupyronre Ha oOpaTHYIO CBSI3b OT MeEp
MamHbl. OCOOCHHOCTh AaBTOOYPEHHMHM HMEET BOCHPOU3BEICHHBI pEaKIuu
ONBITHOTO OIlepaTopa B AaBTOMAaTWYECKUl KOHTpoib 3a Oypenuto. Korga
aKTUBUPOBAHO, 3Ta (PYHKIHSI OOHAPYKHUT CKaITy, KOTJa A0JI0Ta KOCHETCS 3eMJIH, U
HAYHUTE CBOM BO3YX, BOMY, BpallleHHE U MUTANUTECh, YTOOBI CXBATUTh OTBEPCTHE.
[Tocne Toro, Kak pacCTOSTHUE C BOPOTHUKOM OBLIO BCTPEUEHO, TOTIa TOT MOIYIh
OyzaeT peryiaupoBarh, BOJY, BpallleHHE U MUTATHCSA K yPeryJIUpPOBaHUIO OypeHUs.
3T0 0COOEHHOCTh NMPUMEHUTCS ONTHMAJIBHBIN CO CITyCKOM M BpAaIlEHUE, YTOOBI
HOIBITATHCSl CBEPJIMTh C TaKOW CKOPOCTHIO, KaK BO3MOXKHBIM, HE OCTaHABIUBAs
BpallleHHe WM 3acTpeBaHue. Kak Tompko 1ienmeBasi TiyOMHAa WMEET XWT,
OCOOCHHOCTh aBTOOYPCHHIO yOepeT OTBEpPCTHE WM IIOTOK OTBEPCTHE,
OTKJIFOUEHHOE BO3AyX M BOJAa M 3aTe€M BO3BpallalOT J0J0Ta Oe30MmacHoe
MOJIO’KEHUE.

OTa 0COOEHHOCTh OOECMeYMBaeT IOCIEIOBATENHHOCTh U3 OypeHus K
NpaBUIbHON TIyOMHE CKBOXKWH W IMOCIENOBATEIbHBIA MOTOK BOJBI, YTOOBI
noJiiepaTh CKBaKUH, TAKUM 00pa3oM, 3TO HE paspyiiaeTcs. B HacTosmee Bpems
3TO JOCTYNHO JJsi €AMHCTBEHHON OypeHuio TMpoxojaa Jyr u OypeHue
MYJIBTUIIPOXOJIa, XOTS PyUYHOE U3MEHEHHE MPYTa JOJKHO OBITh BHECEHO B Ha 3TOT
pas.
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HN3mepenne Bo Bpemsi OypeHus

Nsmepenne B mporecce 0ypenust (MWD), kapoTtaxk cTpaThl, perucTpupyer
HECKOJIBKO TapamMeTpoB OypOBBIX BO BpeMsl JKCIUTyaTallUOHHOTO OypeHus, u
JTAHHBIE MOTYT OBITh HWCIIOJIB30BaHBI JUIsI MPOTHO3WPOBAHUSI TEOJIOTHYECKUX U
reOXUMHUYECKUX Bapualuil B pamMkax mojiefieid OypoBbIX Ha Oepme. ITO MOXKET
MOMOYb OINpPEACIUTh CHIy ATOT0 KOHKPETHOrO THINa MOpojsl. Macca moponbl
TaK)Ke MepeceyeHa pazioMaMu U MOTPEIIHOCThIO, KOTOPbI€ CHJIBHO BIIHAIOT Ha
yCJIOBHSI TOPHOM MAacChl M, CIJIEJOBATENbHO, TEXHUYECKUE ACHEKThl, TaKue Kak
3apsiIKa U B3phIBHBIE pa0OThl CETKU OTBEPCTUM MPU CBEPICHUU. DTU JIaHHbIE, TIPU
WHTETrPallii C TUTAHOM B3PBIBHBIX PadOT, JOJKHBI BIMSATH HAa B3PBIBHOU 3apsij U
YAEIbHON TJIOTHOCTH NPUMEHSIIOTCS Ha BCEMl CETKH, KOTOpas, B CBOIO OYEpEb
BIIUSITH HA TIOTPY3KH, TPAHCTIOPTUPOBKHU U IEPEPAOOTKHU PY/IBI.

KoHTpoJibHBIE BONPOCHI:
1. Kakue cnocoObpl OypeHHs HCHONB3YIOTCA Uil OypeHHsS B3PBIBHBIX
CKBa)KHH.
Tumbr OypoBbIX ycTaHOBOK Kommanuu Atlas copco?
3. Kakue crmocoOpl aBTOMAaTH3aMK UCTIOIB3YETCS IPH OYPEHUH B3PHIBHBIX
CKBaXUH?

A

Hcnoab3yemblie TUTEPATYPhI:
1. Blasthole drilling in open pit mining. Reference book, 3™ edition
tcm1240-3515521, 2013 y. — 301p.

3-TeMa: AHAJIM3 COBPEMEHHOI0 COCTOSIHUS PHIHKA OCTABOK KapbepHOii
TEXHUKH B MUPeE U UX HCI0JIb30BaHUE

Iinan:

1. Uctopusi BBIEMOUYHO-TIOTPY30UHBIX MAIIUH JJ1s1 1OOBIYH

2. Tumbl, TeXHUYECKUE TTOKa3aTeau U 00JIaCTh MPUMHUHEHUS] COBPMEHHBIX
MEXaHUYECKUX DKCKABATOPOB

3. Tunbl, TeXHUYECKHE TOKA3ATENU U MPUMUHEHUS JpariialHoB B TOPHOM
MTOMBIIUIEHHOCTH

4. AHaIIU3 COCTOSTHUS MEKyHApOAHOTO pPhIHKA HanboJiee BOCTPEOOBAHHOTO
B MHUpe OOOpyJOBaHUS [JIi OTKPBITBIX pPaOOT, OMpeneneHus HEKOTOPHIX
TEHJACHUHMN €ro TAIbHEUIIIETO PA3BUTHS

Karouesble cioBa:

['opnas mopona, MaccuB, TpaHCTIOPT, 0OOPYAOBaHMSI, TIOTPY3Ka, BEHIEMOYHO-
MOTPy304HbIe PAOOThI, MEXAaHWYECKHE SKCKABATOPHI, TEXHUYECKUE IOKA3aTelH,
JIparjlaHebl.

3.1 cTopusi BbIEMOYHO-TIOTPY304YHBIX MALIMH J1JI51 100BIYH

AHAJIU3 COBPEMEHHOT0 COCTOSIHMSI MUPOBOT0 PbIHKA MOCTABOK BbIEMOYHO-
MOTrPY304HOr0 KAPbEePHOro 000pyA0BaHus (MeXJIONATHI U APATJIaiiHbI)
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BriemouHo-1orpy30uyHoe 000py0BaHNE HUKIUYHOTO AEHCTBHUS.

K xmaccy oOopynoBaHus 3TOW KaTErOPUU OTHOCSTCS, TMPEKIE BCETO:
KapbepHbIE MEXaHHYECKHE JIONAaThl, KOJIECHbIE OJHOKOBIIOBBIC (HPOHTATbHBIC
NOTPY3UMKH, THAPABINYECKUE MPSIMbIE U 0OpaTHBIE JIOMATHI, a TAK)KE I'YCEHUYHbIE
IKCKABATOPHI — AparyiailHbl, UMEIONINE CPAaBHUTEIBHO OTPaHUYCHHBIE TTapaMeTpPhI
(BMECTMMOCTh KOBIIIA W JUIMHY CTpeIbl), MOJYac M IIArarpliue 3KCKaBaTOPHI
CHEIMATBFHOTO WCIIOHEHUS C YCTPONCTBOM TMPHUIEIBHON pa3rpy3Kd KOBIIA,
MIO3BOJISAIONIAM UCTIOJIB30BaTh X U ISl TIOTPY3KH MaTepPHAIOB HETMIOCPEICTBEHHO
B TPAHCIIOPTHOE CPEACTBO — aBTOCAMOCBAJI WJIA TOJYBaroH, MUHYS NMPUEMHBIN
OyHKep, a TaKk)Ke MOIIIHbIE IararIiue JparJaiHbl.

[To omnenkam xommanuu Caterpillar, cpaBHUTEIBHOE MO3UIIMOHUPOBAHKE
BBIILICYTIOMSHYTOrO OOOpY/JOBaHUSl MO CTOMMOCTH MOTPy3ku | T mopoasl B
aBTOTPAHCIIOPTHOE CPEICTBO COOTBETCTBYIOIIEH ux NOTEHLUATY
IPy30MOAbEMHOCTH (IIPM HOMHUHAIBHBIX YCIOBHUSX OKCILTyaTaIliH), BBITISIUT
CIIEYIOIUM O0pa3oM: aJeKTpudeckas mexaHudeckas jomara 100% (0,05-0,07
y.e./T - MpPU ONTHUMAIBbHON BBICOTE YCTyMNa, YAOBICTBOPUTEIHHO B30PBAHHOM
MaTepuaie, KpPENKOM OCHOBAaHHHM TOJOMIBHI YCTyna M TpU 00s3aTEIbLHOM
3aaIDKMBaHuU Oyiblio3epa Ui 3a4MCTKU 30HBI 320051 M OTPY3KH — HAJIEKHOE U
s pexTUBHOE CPEACTBO Il MHOTOJIETHEH sKkcrutyatanuu — 10-30 seT); KojecHbIi
bpouTanbubii morpy3unk 160-170% (0,08-0,12 y.e./T — npu morpyske XOpoIio
B30pPBAHHOI'0 Marepuaja, CyXol MpOYHON MOAOIIBE YCTyNa — BHICOKOMOOMIbHOE
HOTPY304HO-TPAHCIIOPTUPYIOLEE CPEJCTBO MPHU CPOKE IKCILTyaTaluu a0 5-7 JeT);
THIpaBIHYECKUE MpsiMbie U oOpartHbie jonathl 200-214% (0,1-0,15 y.e./T — mipu
paboTe Ha HaIJeXKal[UX MO BHICOTE 3a00sIX WM TIyOMHAX YCTyNa HUXKE YpOBHS
CTOSIHUSI COOTBETCTBEHHO, B CTECHEHHBIX YCIIOBUSX MOTPY3KH, OTPAHUYCHHBIX
JUCTAHLIUAX TIepee3I0oB U HEOOXOANMOM MPUMEHEHUU OyJbAo3epa A 3a4UCTKU
30HBI 32005 ¥ TIOTPY3KH — 3PPEKTUBHBIE MAITUHBI C BBICOKUM YCUJIEM BBIPHIBA,
Hanbosee TMPUTOAHBIE JUIS CENEKTUBHON pPa3pabOTKH CII0KHO-CTPYKTYPHBIX
YYaCTKOB TOPHBIX pa3padOTOK).

DKCKaBaTOPHI - MPSMbIE MEXaHUYECKHE JIOTIAThI

[IpsiMble MexaHWYecKue JIomaThl, /10 HEJABHEr0 BpEeMEHH, Haubonee
paclpoCTpaHEHHBI THUI  BBIEMOYHO-TOTPY304YHBIX MAIlMH HAa  OTKPBITHIX
pazpaboTkax BCEero Mwupa s pa3paOOTKHM IUIOTHBIX TOPHBIX Mopoxa 6e3
MPEIBAPUTETLHOTO PBHIXJICHUS, a TaKXKe MEP3JbIX, MOJYCKaIbHBIX, CKAJIbHBIX
OpOoJI ¥ 0CO00 TUIOTHBIX PYJ C MPEABAPUTEIbHBIM UX PBIXJIEHUEM, B TOM YHCIIE U
B 30HaX C CypOBBIMH KJIMMAaTHYECKHUMH YCIIOBUSIMH, NPH HU3KUX TEMIEpaTypax
OKPYXaroUIEH CPEeIbl.

B nocnegnue roapl, 00beMbl UX MPUMEHEHUS CHUXKAIOTCS B IOJIb3Y BCE
0oJiee aKTUBHO Pa3BHBAIOIIUXCS HOBBIX THUIIOB BRIEMOYHO-TIOTPY30YHBIX MAIIIHH -
MOIITHBIX TUIPABINYECKUX IKCKABATOPOB — MPSMBIX ¥ OOPATHBIX JIOMAT, a TAKKE U
MOIIIHBIX KOJIECHBIX KOBIIIOBBIX MTOTPY34HKOB.

[TepBblii HSKCKaBaTOp C MapOBOM CHUJIOBOM YCTAaHOBKOW, paboyum
00Opy/OBaHUEM MpsiMasi MEXaHWUYeCKas JiomaTa ¢ PEeUYHbIM HANOPOM U KOBIIOM
1,14 M3, ucxoHass MEXaHHUKA JABUKEHHSI KOTOPOTO COXPAHMUJIACh HEU3MEHHOU U B
COBPEMEHHBIX 00pa3lax MexJjomnar, 0su1 co3nad B 1837 r ¢pupwmoii Otis (puc. 1). B
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Poccun nepBbiii 3xckaBaTop ObUT ocTpoeH Ha [lyTunoBckoMm 3aBozae B 1910 r. B
HACTOsIIee BPeMsi MUPOBOE MPOU3BOJICTBO MEXAHUYECKUX JIOMAT COCPEAOTOUEHO
tonbko B CIIA, Kurae, Poccun u Ykpaune - xkomnanusimu Caterpillar, P&H -
Surface Mining (Joy Global), TYHI, U3-KAPTOKC, Y3TM u, no cnemnzakasy, Ha

Puc. 1. [Ipsimas mexanuueckas jomnata Otis ¢ peeuHON CUCTEMOU Hamopa u
MapOBOM CUJIOBOW YCTaHOBKOM

Puc. 2. Kappepnas mexannueckas jgonata 495HF kommanuu Carerpillar ¢
TUAPABINYECKUM HAmOpHbIM Mexanu3mMoM «HydraCrowd»
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OcHoBHble TpeOoBanus g IPGHEKTUBHON IKCIUTyaTallid COBPEMEHHBIX
AIIEKTPUYECKUX MPSAMBIX JIOMAT: MaKCHMMalbHas BBICOTAa ycTyma — He Ooiee
BEPXHEH TOUKH PACTIOIOKEHHS TOJIOBHOTO OJIOKa CTpesbl; BpeMs 1ukia — 28-40 ¢
(cpemuee 35 c); kodhHUIHEHT HAMOTHEHUS KOBIIIA B XOPOIIIO B30OPBAHHOM 3a00€ —
100-105%; namnbonee >pheKTUBHOE COYETAHHE C 3arpyKaeMbIM TPaHCIOPTHBIM
cpenctBoM — 3-5 KOBIIEH; Hanbosiee OIaronpusATHBIC yCIOBUS pabOTHl B 3a00e—
OJTHOCTOPOHHSISI TOTpy3Ka Ha YCTyle ONTHUMAaJIbHOM BBICOTBI C XOPOUIO
B30PBaHHOM T'OPHOW MacCOW, HAa YJIOBJIETBOPUTEIBHO BBIPOBHEHHOM, YCTOWUYUBOU
U XOPOIIIO 3aYMIIIAeMO BCIIOMOTaTeIbHBIM CPEACTBOM MOJIOIIBE C JIOCTATOYHBIM
MPOCTPAHCTBOM Yy 3a00s, IJIsi CBOOOJHOTO MAaHEBPHPOBAHUS ABTOTPAHCIIOPTA.
Heb6maronpusiTHBIMHA yCIOBUSIMU UX SKCIUTYaTallUU SBJISIFOTCS: TIJI0XO B3OPBAHHBIN
MacCUB C HEPOBHBIM OCHOBAaHUEM IOAOUIBBI, YCTYN HEJAOCTATOYHOW BBICOTHI,
CMEIllaHHasl IMOCTAHOBKA AaBTOTPAHCIOPTa IMOJA 3arpy3ky Ha IUIOXO WM He
3aYMINAaeMOil TOJOIIBE C OTPAHMYEHHBIM MPOCTPAHCTBOM JJIsi MAaHEBPHUPOBAHUS
aBTOTPAHCIIOPTA B YCIOBUSAX TECHOIO 320041

3.2 Tunbl, TEXHHYECKUE MOKA3ATEIN U 00/1aCTh NPUMUHEHUS
COBPMEHHBIX MEXaHUYECKUX IKCKABATOPOB

OcHOBHbIE IPON3BOANTEIN MEXAHUYECKHUX JIONAT

Kommanust  Caterpillar mpuctynuia K  TpOU3BOJACTBY — KapbepHBIX
Mexanudeckux jonat B 2011 r, mocne mpuoOpeTeHus: e kKommanuu Bucyrus
International. C Toit mopsl Ha ee OwmBmHMX 3aBogax B T. Milwaukee (CIIIA),
BBIITYCKAIOTCSI TPSAMbIE MEXaHMYECKHE JIONMAThl KAaK C PEEeYHbIM Hamopom (c
pabounm 000pyIOBaHUEM JIONAT, TprcoeauHeHHON B 1997 T komnanuu Marion, B
YaCcTHOCTH, Mojenu 182M ¢ KoBmIlaMuM BMECTUMOCTBIO 7-18 M3), Tak U ¢
TPAJUIIMOHHBIM JIJIsl SKCKaBaTOpOB Bucyrus kaHaTHBIM HAoOpoOM, a TaK:Ke C HOBOM
ruapaBiaudeckuid cucreMoi Hanopa «HydraCrowd» (puc. 2), 3anmaTteHTOBaHHOU U
M3TOTOBJIEHHOW KOMIAHWEW Bucyrus u 3amylieHHON B SKCIUTyaTalMI0 Ha Kapbepe
HeTaHbIX neckoB mTaTta CeBepHas Anpdepra, Kanama (2007 r).2

VY BBIIEYNOMSIHYTOTO KCKaBaTopa ¢ THAPABIMYECKHI CUCTEMOM Hamopa
ruapouuiusap (D = 360 mm) co mrokom (D = 250 MM), HaxoAsAIUHACS BHYTPHU
Tpybuaroi pyoamku (D = 1500 MM), NpUKperuieH MapHUPHO K €€ TOpIly, a ero
MTOK K BbyIBUTaeMmon TpyOe pykostu (D = 920 mMM), mepememaromieicsi B
HAIPaBJISAIONIUX CEJIOBOTO 0JI0KAa, KOTOPBIM COSAMHEH ¢ TpyOuaToil pybamkon u
UMeEET OCEBYIO omopy Ha ctpene. IIpu mogadye macia B MOIMOPIIHEBYIO MOJOCTb
IUJIMH]IPA, OCYIIECTBISETCS BBIJIBU)KEHUE IITOKA M, COOTBETCTBEHHO, PYKOSITU Ha
MOJIHYIO €0 JUTMHY 6,2 M co ckopocThio 0 0,66 M/C M HalOpPHBIM YCUIIMEM Ha
koBI j10 1225 xH.

Cucrema "HydraCrowd" oOcmykuBaeTcsi MacjIOCTAHIIHEH C YEeThIpbMS
HEpEryJIMPyEeMbIMU aKCUANIbHO-TIOPIIHEBBIMU Hacocamu (p = 24,5 Mlla, Q = 1892
J/MUH), PEryJIUPYyEMBIM 3JIEKTPOMOTOPOM IMEPEMEHHOTO TOKAa MOIIHOCTHIO 520

24 A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 8-12
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kBT, pa3memiaemMpiMM Yy OCHOBaHUS CTpeibl. PacueTHBII CpOK  CIy>KObI
rugpouninHapa a0 neporo TO (mo ymiuoTHeHusiM) — aBa rojga. OmHO U3
IPEUMYIIECTB JAHHOM CHCTEMbl IOJIa4yd IO CPAaBHEHHUIO C KaHaTHOW - B
OTCYTCTBHUM KaHaTOB, KOTOpPbIE MPUXOAUTCS MEHATH uepe3 Kaxzasie 150071800 u
JKCIUTyaTallMM  3KCKaBaTopa, MNpU  CYIIECTBEHHOM  TPYyJHOEMKOCTH  HUX
oOCIy’KMBaHUsI W 3aMeHbl. lIprMeHeHue THAPaBIMYECKON CHUCTEMBI HaIopa,
TaKkKe Kak M KaHATHOM, OCOOEHHO CIIOCOOCTBYET BECOBOHM pasrpyske pabodero
000pyI0BaHUs, U B CPAaBHEHUHU C PEEUHOM CUCTEMOM HAmopa, JaeT CyIIeCTBEHHOE
CHW)KEHHME MOMEHTa HHEpPLUUU TMpPU MOBOPOTE IUIATPOPMBI, UYTO TO3BOJISIET
COKPAaTUTh BpeMsl IOBOPOTA Ha BHITPY3KY U OOpaTHO, a, CIeA0BaTeIbHO, CHU3UTD
BpeMsI IIUKJIa SKCKaBaIUU.

Kommanust Cat npennaraer koBmu koHcTpykiuu FastFil (puc. 3) c
ONITUMHU3UPOBAHHOW TeOMEeTpHel (POHTAIBHOW 4YacTH pPEeXYyIeH KpOMKH,
MpEeIHA3HAYCHHOW JUIsi OOJIETYCHHUS 3a4MCTKHA TIOJOMIBBI 32008 W CHIDKCHHS
CONPOTHUBJIEHUSI €ro BHeApeHHro. OH uMeeT TpaneueuJaibHoe YUIMPEHHE
MONEPEYHBIX CEYEHUH MO HAIIPABJICHUIO K JHULLY, YTO CIIOCOOCTBYET JUKBUAALIMH
MyCTOT MPH HANOJIHEHUHU KOBIIA M yBEIWYUBACT KOI(PQUIIMEHT €ro HAMOJHEHUS
1o 100% wu Ooitee.

Puc. 3. Kot korctpykuuu FastFil ¢ onTumusupoBanHoii reomerpueit

Kanartusie sxckaBatopsl Cat® C 3IeKTpUYECKUM MPUBOJAOM BBITYCKAIOTCS
5-Tu 0a30BbIX THUIOpa3MepoB (Taby. 1) U HCHONB3YIOTCS, B OCHOBHOM, IS
MOTPY3KH TOPHOM Macchl B KapbepHbIE aBTOCAMOCBAJbI B MPOIIECCE BCKPBITHS U
noObrun  mone3Hbix — uckomaembix.  Kommnanusa ~— Caterpillar  coxpanuna
CYILIECTBOBABIIIYI0 paHee HU(PPOBYIO MapKUPOBKY THUIIOPA3MEPOB IKCKABATOPOB
koMrianuu Bucyrus, HO qo0aBuiia Briepeau K Hed 1udpy 7, XapaKTepU3yHOUIyIo
OPUHAIIICKHOCTh HMX K KIACCy MEXaHWYECKHX JIOMaT, B OTJIUYHE OT
THJIPABINYECKUX, MAPKUPOBKA KOTOPHIX HAuWHAETCS ¢ MUGPHl 6 U IpariaifHoOB,
HauyuHaroIIencs ¢ nudpsi 8.
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Puc. 4. KapbepHsble npsimble Mexanndeckue jomnatsl Cat 7295; Cat 7395

kommanuu Cat

Tabauna 1

OcHoBHbIE 0a30BbIE TUIIOPA3ZMEPHI KAPbEPHBIX MEXAHUYECKUX JIOMAT

Makc. Makc.
Macca
BmectumocTs pamuyc BbICOTA PaGouas
Monens 3 rpy3a B
KOBIIIA, M KOMaHus, |KOIaHus, |Macca, T
KoBwWE, T | v
7295* 18,4-39,0 45,4 21,8 15,6 789,25
7395 19,1-61,2 63,5 23,3 16,7 1179,34
7495HD 19,1-61,2 81,8 24,0 17,3 1306,34
7495;
7495HE 30,6-61,2 100 25,0 18,0 1372,12

[Tpumeuanue: * moxens 7295, mOMUMO KaHATHOW CHCTEMBI HAIIOpa MOXKET
UMETh TaKXKE U peeuHyto Moaudukanuio; moaens HF umeer ymmpennsie Tpaku u
CHWIKEHHOE YJIENbHOE TABJICHUE HA TPYHT.

OmHa wu3 OCHOBHBIX ocoOeHHocTern Mexuyomar Cat 3akiroyaeTcss B
NPUMEHEHUHN 3JIEKTPOOOOPYAOBaHUS TepeMeHHoro Toka ¢ MoayismMu IGBT
(Insulated gate Bipolar Transistor), UCTIOIB3YIOIIUMH OUTIOJISIPHBIE TPAH3UCTOPHI C
M30JIMPOBAHHBIM 3aTBOPOM, HWMEIOUIEr0 IPEUMYIIECTBA HAJ MAallWHAMU C
MIPUBOJAMHU IMOCTOSSHHOTO TOKA, B YACTHOCTHU:

-0o0Jiee BBICOKYIO IPOU3BOJUTENBHOCTD 3a CUET 00Jiee BBICOKOM CKOPOCTH
pa®oOTBl BCIEACTBUE OTCYTCTBHUSI OTpaHMUYEHUM, HAKJIaJbIBAEMBIX IPOLIECCAMU
KOMMYTallMM, XapakKTepHbIMH JUIsl [PUBOAOB IOCTOSIHHOIO  TOKAa, YTO
obecrieunBaeT U 6oiee Beicokmii KITT; %

-0oniee BBICOKUN KOI(PPUIMEHT TEXHUYECKON TOTOBHOCTH, KaK IMPaBUIIO,
oonee 98%, 3a cuer yBEIWYEHHUS CPEAHEr0 BPEMEHHM O€30TKa3HOW padoThl U
CHIUKEHUSI BpEMEHHM Ha peMoHT, mnockoibky IGBT-momynum He TpeOyroT
PEryJIsIPHOrO TEXHUYECKOro OOCIyKUBaHUS, CBOJSALIEIOCS B JIaHHOM Cclydae,

% A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 14-17
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TOJILKO K CMa3Ke U 3aMeHe MOAIMNHUKOB Kaxablie 30 Teic. 4, a IGBT-monynu
SIBJITFOTCS] B3aMIMO3aMEHSIEMbBIMHU JJIsI aKTUBHBIX BBITIPSIMUTENICH U UHBEPTOPOB;

-0oJiee BBICOKYIO HaJ€KHOCTh, OJaroaapsi MEHbIIEH YyBCTBUTEIBHOCTH K
KOJICOAHUSIM HAMNpsDKEHUST M MallMHbl Ha TEPEMEHHOM TOKE MPOJIOJDKAIOT
paboTaTh MpH MTHOBEHHBIX M3MEHEHUSX HANpsOKEeHUs B auamna3zoHe oT -20 10 -
30%;

-Oonbiny0 3p(GEeKTUBHOCTb, 32 cueT 10% 3KOHOMHH 3JIEKTPOIHEPTUU B
CpPaBHEHUHU C TPHUBOJOM TOCTOSIHHOTO TOKAa, B TEUEHHWE BCEr0 CpPOKa CIIy>KOBI
IKCKaBaTOpa, TIOCKOJBKY TIpUBOJ Ha TIEPEMEHHOM TOKE 0OecleunBaeT
koa(duieHT momHocTH, paBHbId 1,0 (HyneBble moTepu 3(PPEKTUBHOCTU) IO
cpaBHEHHIO ¢ KoapduuueHtoM 0,95, xapakTepHOM AJisi NPUBOJOB MOCTOSHHOTO
TOKa.

Bce ropHoe ob6opynoBaHHe KOMIIAHUM OOOPYIYyeTCs BBICOKOTOYHBIMU
npudopamu GPS-naBuranuu - CAT MS Terrain, a skckaBaTOpbl U MOTPY3YHKH
KOMITaHWW - Tnpubopamu ympasienus - Terrain for Loading (CAES),
npeIHa3HAYeHHBIMU IS

 BBHITNIOJHEHHs BUPTYaAJIbHOM 3a7auu TI0 BBIEMKE MaTepuaia, 1MojaaBaeMoin
U3 TUCTIETYEPCKOM;

e BBIJIEP)KUBAHUS KOHEYHOTO TIpoduis 3a005;

e UYETKOM OTIpy3KM U3 CIOXKHBIX 3a00€B MaTepuaioB pPa3IuYHOTrO
KayecTBa B CaMOCBaJbl, HAMpaBISIOLUIMECS B COOTBETCTBYIOUIME ITYHKTHI
Ha3HaueHud (Hpadpuky, OTBall, PyIHBIN CKIIa);

e ABTOMAaTHYECKOTO OOHOBJIEHMSI 3JIEKTPOHHOM MOJENHU Kapbepa MO Mepe
OTpabOTKHU PYIHBIX OJIOKOB 32005,

e TIEpeIavyd OTYeTa O MPOJEIaHHOM padoTe.

Puc. 5. DkckaBarop 495HD komnanuu Cat (Bucyrus) Ha yroibHOM
paszpese « Tyruyickuii
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B P® na paspese «Tyrnyiickuity OAO «CYDK» ¢ 2010 r. paboratoT n8e
MOII[HbIE  KapbepHble MEXaHMYECKHE JIOMaTbl C KAaHAaTHBIM  HAmopoM,
NIOCTaBJICHHBbIE ele KoMIaHue Bucyrus. OauH u3 aByx skckaBaropo 495HD
Nel (puc. 5) B 2013 1 ycTaHOBWJI PEKOpPJ MO OTTPY3KE BCKPBIIIHBIX IOPOJ B
aBTOTPAHCIIOPT OKOJIO 2 MJIH. M3/Mec.

Komnanus Surface Mining (P&H) — nmoapasnenenue koprnoparuu Joy
Global Inc. npenocrapiisieT Ha pEIHOK MOJIEILHBIN PSIJT KAPbEPHBIX AJIEKTPUUESCKUX
MEXaHUUYECKHUX JIOTIAT ¢ PEEYHBIM HAIOPOM S5-THU 0a30BBIX TUIIOPA3MEPOB (TAOII. .

Tabmuma 2
Mo ienbHbBIN psif] DIEKTPUUECKUX KapbEPHBIX SKCKaBaTOpOoB KoMnaHuu P&H
Makc. Makc.
BMmectumoct | Macca
paamnyc BBICOTA PaGouas
Mopenb b rpysa B
COBLIA. M3 KOBLLE. T KOITaHWS, | KOmaHus, | macca, T
2 9 M M
2300XPC 18,3-25,5 45,4 21,3 13,6 775
2800XPC 26,8-33,6 59,0 24,2 16,6 1079
4100C 42 .8-47,7 81,6 24,7 15,8 1243
4100C
BOSS 44,3 60,7 23,9 16,8 1459
4100XPC 52,8-61,2 108,9 23,9 16,8 1532

C 2007 roma xommanmss Joy Global Inc., Surface Mining (P&H)
NPHUCTYIHJIA K OCHAIICHUIO CBOMX KapbhepHBIX HSKCKaBAaTOPOB IPHUBOJIAMH
MIEPEMEHHOTO TOKa, YTO TO3BOJISICT 3HAYHUTEIBHO YACHICBUTh M YIPOCTHTh HX
TEXHHYECKOE OOCIY)KMBAaHWE M  COOTBETCTBYET MHPOBBIM  TCHICHIIHSIM.
VYrpaBiacHue OCHOBHBIMHU JABWKCHUSMHU dKckaBaTopoB P&H ocymectBisercs ¢
MTOMOIIBIO JHKONCTUKOB-KOHTPOJIICPOB.

Puc. 6. Camast MoIIHast MOJIEIb KAPHEPHOU MEXAHUYECKOH JIONATHI C
peeunbiM HanopoMm 4100XPC kommnanuu P&H (a)
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Puc. 7. Kabuna mammnucra skckaBaropa P&H ¢ rpapuyeckum
uHrepdeiicom ynpapieHus (0)

st yBenuueHust 3pPeKTUBHOCTH pabOThl MalIMHUCTA, dKCKaBaTopsl P&H
obopynyrotcst cuctemoi «Centuriony», 00ecreunBarONIei ynpaBlieHUE MPUBOIAMU
U cOOp JMaHHBIX C CETH JAaTYMKOB, PA3MEIICHHBIX MO BCEH MammHe. MarmmHUCT
uMeeT Tepea coOoil ynoOHbIN B HaBuranuu rpadudeckuii uarepderic (puc. 7), ¢
MOMOIIBI0 CEHCOPHOTO 3KpaHa KOTOPOro, COUYETAIOUIer0 B cebe OJHOBPEMEHHO
anmapaTHy0 M TMPOrPAMMHYIO YacTHU, OCYIIECTBISCT LU(PPOBOE YIPaBICHUE
paboTOoil cucTeM HKCKaBaTopa, 00ECHeYrBaIOllee MAaKCUMAJIbHBIE MMOKA3aTENH BO
BCEM JIMAINla30HE CKOPOCTEH, KOOPJIMHUPYET JBMKCHHS HAIopa U IMoJAbeMa, 4To
MO3BOJISIET COKPATUTh BpeMsl ITUKJIA.

Cucrema oOTCleXKMBAaE€T KOOPAMHATHI SKCKAaBAaTOpa, YroJl €ro HakJIOHa,
TeMIlepaTypy MOAIIMITHUKOB U Macja B 3JIEKTPOIBUTATENAX, COOMPAET JaHHbBIE 110
MPOU3BOJAUTEILHOCTH JKCKaBaToOpa, a Takke WH(MOPMAIUI0O O HEHUCIPABHOCTSX.
CrneuuanbHbiii Monynb cuctembl «Centurion» cieauT 3a OalaHCOM yCHIIMM
noAbeMa W Hamopa, HE JOMyCKas TMOSBJICHUS «IOJAOMKPAUYMBAHUS CTPENBDY,
IPHUBOJIALIEr0 K NPOBUCAHHIO BAHTOBOM MOIBECKH. 2

[Toacucrema «OPTIDIG» mpenoTBpariaeT 3akJIMHABaHUE KOBIA B 3a00¢€,
aBTOMAaTUYECKM NO3MLUUOHUPYS €ro B 3a0oe, 00ecneurnBaeT pPaBHOMEPHOE
JIB>KEHUE KOBIIIA MPU YEPIIAaHUM 32 CUET PErYJUPOBAHUS BBIABMIKEHUS PYKOSITH, a
MpU BO3HUKHOBEHUM HEMPEOJOJUMBIX MPENITCTBUNA, aBTOMATUYECKH IMOJAeT
PYKOSTH Ha3a/l.

[Toacucrema «Payload» um3mepser 3arpy3ky KOBIIA, OTCIEXKHBAas Maccy
TOPHOM Macchl B KOBIIE U OTKJIOHEHHE OT 33JJaHHOTO YPOBHS, PUKCUPYET CpeTHUE
MOKa3aTelid 3a CMEHY, OTOOpa)kaeT 3T JaHHBIE Ha TOM € CEHCOPHOM JKpaHe
KOMIIBIOTEPA, YTO IMO3BOJISIET TOJHOCTBIO HCMOJIb30BaTh TI'Py30M0ABEMHOCTh
aBTOCcaMocBayia Tpu morpyske. Moxayns cuctemsl «PreVail» koHTpomupyet

26 A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 21-24
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UCIIPABHOCTh Y3JI0B AKCKABAaTOpa MOCPEACTBOM JIUCTAHIIMOHHOTO MOHHUTOPHUHTA,
coOMpaeT, aHANM3UPYET W TepefacT JaHHBIE O COCTOSHUU PAa3IUYHBIX CHCTEM
HKCKaBAaTOpa B CEPBUCHBIN IIEHTp, Onarojapsi 4eMy CEepBHUC-UHKEHEPHI OBICTPO
BBISBJISIIOT ~ MPUYMHY  HEUCHPABHOCTHU, OINEPATUBHO €€  YCTPaHSIOT U
IPEeIOTBPALIAIOT NOSIBJICHUE €€ B Oy IyILIEM.

Kapsepnusie mexannueckue nonarsl P&H 2300XP ¢ koBmom 16 M3
HayaJld MocTynath Ha paspesbl KysOacca emie B 1982 — 1985 r. 3a nocnennue
roJibl Ha ropHeie npeanpusaTus Kyszbacca ObUIM MOCTaBICHBI 26 HOBBIX MOIIHBIX
AKCKaBaTOpOB, BKItOUas 9 mexionat Mmapku P&H 2300XPC (BMecTUMOCTh KOBIIIA
25 m3), 15 mexnonar mapku P&H 2800XP (33,6 M3) u aBe Mexjonarbl MapkKu
P&H 4100XPC (55,8 m3). B Hacrosiiiee BpeMsi 9Ta HOBasg TEXHUKa pabOTaeT Ha
bauarckom, TanguHCKOM 51 Kenposckom paspesax KOMITaHUU
«Kysbaccpaszpesyronby, CubupruackoM paspese kommnanuu «tOxubiii Kysoacey,
Ha MexypeueHCKOM pa3pe3e KoMmmanuu «Mexaypeube», Ha BuHorpamoBckom
pa3pese Kyz0acckoil TOIJIMBHOM KOMIIAHUM, Ha pa3pes3e «3apeyHbli» KOMIaHUU
OAO «CYDK», Ha UepHHTOBCKOM pa3pese KOMIIaHUU «HepHurosemm.

Kommanuss Surface Mining (P&H) npemmaraer kiMeHTam yciyru 1O
MOJJACP>)KaHUI0 O0OPYJIOBaHUSI B TOJHOCTBHIO PabOTOCIIOCOOHOM COCTOSIHUU B
TEYEHUE BCETOo CpoKa ero ciyxobl, u s 3toro B Kyszbdacce moctpoen CepBuc-
[leHTp KOMIaHWM, CO CKJIaJaMM 3amacHbIX yacteil. [ns storo B konme 2013 r
3aIUIAHUPOBAHO OTKPBITHE HOBOTO CEPBUCHOIO LIEHTPA C PEMOHTHBIMU 1I€XaMHU.

KaprepHsbie DKCKaBaTOpPbI Talir0aHbCKOTO 3aBoja TSKEIIOro
marmuHoctpoeHus (TZ) (Taiyuan Heavy Industry Co.)

Talir0oaHbCKUN 3aBOJ SIBIIIETCS OCHOBHBIM ITPOU3BOIAUTEIIEM KapbEePHBIX
skckaBaTopoB B KHP, mnpemnaraer MopenbHbIl psanx u3 9 TunopasmMepon
KApbEpPHBIX HKCKABAaTOPOB IpsiMas JIOMAaTa C PEEYHBIM HAMOpOM, C KOBLIAMHU
BMECTHUMOCTBIO OT 4 110 76 M3, OCHAILIEHHBIX COBPEMEHHBIM 3JIEKTPOIPHUBOIAMU
IIEPEMEHHOr0 TOKa. POCTeXHan30p paspemml NMPUMEHEHHE JKCKABAaTOPOB THUIA
WK-12, WK-20, WK-35 u WK-55 (tabn. 3) na teppuropun P®. lunepom
Taittoansckoro 3aBoga B Poccum m CHI' — xomnanus «T3-ABUK CepBuc» —
(AVIC Internatonal Aero-Development Corporation).

Tabmuna 3
MopenbHbIi psifi SIEKTPUUECKUX KAPbEPHBIX IKCKABATOPOB
Tair0aHbCKOTO 3aBOJA TSHKEIIOr0 MAITMHOCTpOEHUS TZ

Makc. Makc.
Macca
Bmectumoctsb paauyc BBICOTA Pabouas
Mopens 3 rpysa B
KOBIIIa, M KOIaHud, | KomaHus, | Macca, T
KOBLIE, T
M M
WK-12 10-16 35 18,9 13,6 485
WK-20 16-34 45 21,2 14,4 731
WK-27 23-46 59 23,4 16,3 907
WK-35 25-54 75 24 16,2 1020
WK-55 36-76 103 23,9 16,1 1460
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Puc.8. OxckaBarop WK-35 Taiitoanbckoro 3aBoga TZ na bauarckom
YTOJIBHOM pa3pese

B centa0pe 2010 r nepBbiii 3kckaBatop tMna WK-35 ¢ koBmom 35 m3
(puc.7) 6b11 noctaBieH Ha bauarckuit pazpe3 OAO «YK «Kyszbaccpaszpesyromnby,
r7ie OpUCTYNWJI K paboTe B PEKHUME ONBITHO-IIPOMBIIUICHHON 3KCIUTyaTalllu,
ycremHo 3apepiieHHor B uiojie 2011 © U mpoaeMoHCTpUpoBas KO3(PHUIIMEHT
TEXHUYECKOM TOTOBHOCTH 3KCKaBaTtopa okosio 95%. [1o pe3ynpTaTaM HCTIBITAaHUH,
OAO «YK «Ky3baccpa3pesyroib» MpuoOpeso eie 4eTblpe dKCKaBaTopa CEpUH
WK ¢ xoBmamu 35 m3. OTu MmamuHbl paboTalOT Takke Ha TalauHCKOM U
KpacHo6pozackom paspesax.

Kapeepubie mexanuueckoe sionatel OO0 «U3-KAPTOKC umenn ILT.
KopoOkoBa»

N3-KAPTOKC — kpynHedmmii Ha Teppuropun Poccum u crpan CHIT
MPOU3BOAMUTEIND U MOCTABUIMK KAPbEPHBIX 3EKTPUUECKUX 3KckaBaTopoB. C 1957
roja UM IPOM3BEACHO M NOCTaBieHO CBblIE 3500 KapbepHBIX SJIEKTPUYECKHUX
JKCKABaTOpPOB, W3 KOTOphIX mopsanka 1200 mo ced JeHb HaXomdaTcs B
HKCIUTyaTallil Ha TOPHBIX NpeanpusTusx. [I[penMyniecTBeHHO - 3TO MAalIMHbI C
KOBIIIAMH BMECTHMOCTBIO 8-15 M°. 3a mocnemame 15 ner ¢ 2008 mo 2013 r.T.
komnanued M3-KAPTOKC mnpousBenaeHbl M MOCTABIEHbI HA PHIHOK HOBBIE
HKCKaBaTOPbI OOJIBIION €TUHUYHON MOIIHOCTH C KOBIIAMU BMECTUMOCTHIO 12, 18
u 32 m3. Ot1o - 3kckaBatopsl DKI-12K, DKI-18P u DKI'-32P, kotopsie ObLIn
pa3paboTaHbl B COOTBETCTBUM CO CTpaTerved pa3BUTUS KOMIaHUU. B craauu
3aBepIICHUs pabovero MpoeKTa HaXOUTCS MOLTHBIA HHHOBAIIMOHHBIN SKCKaBaTOP
DKTI-50 ¢ xoBmom 60 M3, B 1985 r, Ha ocHoe DKI'-12,5 GbLI CO3/1aH SKCKABATOP
DKTI-15 ¢ xoBmom 15 M3, 10 2012 r ux 66110 npousseneHo 108 exunui. B 1989 r
ObLT BBIMYIIEH TOJNBKO onuH dkckaBatop OKI-20M, co3mansblli Ha 0aze
skckaBatopa DKI'-15, a B 2010 r ObUT M3TOTOBJICH TMEPBBIM B MCTOPUU 3aBOAA
sKcKkaBaTtop ¢ HamopoM peeyHoro tuma DKI-18P u xoBmom 18 M3 (puc. 9, 6).
Bcero GbUIH H3TOTOBJIEHHI 5 MAIIMH 5TOrO THIIOpa3Mepa. >’

27 A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 25-28
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3a mepuoxa 2008-2013 r.r. koMmaHUs TMOCTaBWJIA Ha TOPHOJOOBIBAIOIINE
npeanpusatus Poccun, ctpan CHI' u 3apyOexns mopsinka 146 sKCkaBaTOpoB C
koBuiamu 10-18 M3 u3 koTophIX nojassioniee 0onbMHCTBO — 102 en. ¢ KoBIIOM
10 M3 (puc. 8, a), 6 exn. c koBmoM 12 M3, 31 ex. c koBmoM 15 M3, 5 ex. ¢ KOBIIOM
18 M3 u TONBKO OAMH »HKCKaBaTop ¢ KoBmoM 32 M3. Camas MoIIHAas
MEeXaHU4ecKas Jiornara ¢ peeyHbIM HallopoM U 0AHOOanouHoM pykoaTsio DKI'-32P
(puc. 8, B) B 2011 r. Obuta noctarieHna Ha KpacHoOpoackuii paspes.
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Puc.8. DkckaBaropsl U3 KAPTOKC:

a) camas maccoBasi mozenb DKI'-10 ¢ kaHaTHBIM HarOpoOM

0) PKCKaBaTOp C peeyHbIM HANOPOM M ojHOOanouHoM ctpenor DKI'-18P
Ha TanauHCKOM paspese

B) DKCKaBaTOp C PEEYHBIM HAMIOPOM M OJHOOANOYHOM pykosiThio DKI-32P
Ha Kpacnobponackom paszpese

[TpuHIMNIUAaTbHOW OCOOCHHOCTHIO HOBOW JIMHMU JKCKaBaTopoB I3-
KAPTOKC sBnsieTcst BO3MOXHOCTh, B 3aBUCUMOCTH OT TpeOOBAaHWH 3aKa3unKa |
YCJIOBUHM pa3pabOTKU, TPUOOPETEHUST MOJICNIN dKCKaBaTopa Jubo ¢ kaHaTHBIM (K)
wiu peeudbiM (P) ucnonmnenwem paboyero o0OpyJ0oBaHUS B paMKax €IUHOMN
06a3zoBoii miatr@opmbl. MoJenu HSKCKaBaTOPOB OTIWYAIOTCS TOJBKO pabounm
obopyaoBaHueM (KOBII, CTpesa, PYKOSTb), YCTaHABIMBAeMbIM Ha IOBOPOTHOM
wiatgopme. Y31kl 3KCKaBaTopoB YHUPUIIMpoBaHb! Ha 80 %.

B Hacrosmee Bpems M3-KAPTOKC, napsigy ¢ caMbIM MaccoBBIM B
npouuioM 3kckaBatopom OKI'-10 m gocrarouHo pacnpoctpaHeHHbiM OKI'-15,
npeajaraeT HOBYIO JIMHEMKY MPOAYKIMH, COCTOAILYIO U3 4-X 0a30BbIX MOJENEH ¢
moaudukanusimu - kanatHoro (K) u peeunoro (P) namopa (ta0:1.4).

Tabmuna 4
MopenbHBIHN psiT MEKTPUIECKUX KapbePHBIX IKCKaBaTOPOB KommnaHuu 13-
KAPTOKC
JnamnazoH Macca Mate. Makc.
. paguyc PaGouas
Monens BMECTUMOCTEH | Tpy3a B BBICOTA
3 KOITaHUS, Macca, T
KOBIIIA, M Kopwe, T | KOIaHHS, M
OKI'-10 15-12,5 20 18,4 13,5 410
DOKI'-15 8-18 30 22,6 15,8 700
OKI'-12K 6,3-16 30 18,6 15,0 410
OKT-
20K/18P 18/16-28 40/38 22,6/21,7 | 17,3/16 700/710
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KT -
35K/32P 20-45 63/57,6 | 24/24 19/19 1030
DKI-50* | 54-77 106 24,0 17.0 1550

[Ipumeyanue: *npoeKTUpyeTcs Kak MOJENb C PEEYHBIM HAIIOPOM

Ha mammnaax N3-KAPTOKC noBoro nokoaenus DKI'-12K, OKI'-20K/18P
n OKI'-35K npuMeHseTcss 4aCTOTHO-PETYIUPYEMBIN JJIEKTPONPUBOJ IOCTOSTHHOTO
(To-I, Tpn-) Toka, a Ha skckaBatopax DKI'-32P u npoekTupyemMom 3KcKkaBaTope
OKI-50 - snexrponpuBoa nepemenHoro (IT4-AJl) toka. Ilocnennuit mo3BomisieT
0oJjiee CyIIeCTBEHHO CHU3UTh PACX0]l dJIEKTPOIHEPTUH, 00JIErYuTh 00CTyKUBAHHE
AJIIEMEHTOB 3JIEKTPOMPHUBO/IA, OOECIIEYUTh TUIABHOCTh PA0OTHI MAIIMHbI, TIOBBICUTh
€€ ynpaBJsieMOCTb.

OKT-12K TpamuiinoHHo uMeeT MOAubUKAIUU: C YUIMHEHHBIM pabounuM
ooopynoBanuemM OKI-10yc nmns morpy3ku B  TPaHCHOPTHBIE CPEJICTBA,
PacIIOJNIOKEHHBIE HAa YpPOBHE CTOsIHUA SKckaBaTopa; JKI'-6,3y s morpy3ku B
TPAaHCIOPTHBIE CPEJCTBA, PACIOIOKEHHBIE Ha BhIIIENexameM ropusonre. JKI -
12K B nanpHelimem, OyJeT 3aMEHEH yHUBEpCcalIbHbIM 3KckaBaTopoM DKI'-12M c
npuBogamu nepemeHHoro (ITY-AJ[) Toxka u Oynaer BbIIyCKAaTbcs B 2-X
Momudpukanusax: 6azoBoit DKI-12MP ¢ peeunbiMm Hamopom u OKI-12MK - ¢
KaHATHBIM Hanopom.?

Kapbepnbie mexannueckue jgonatsl OAO «YPAJIMAIII3ABO/I»
[Ipon3BoaCTBEHHAs JIMHENKA KAPbEPHBIX T'YCEHUYHBIX SKCKABATOPOB THUIIA MpsAMast
nonara YpanmainizaBoaa BkiatouaeT mojaenu IKI-5A, OKI-12A, OKI'-18 u OKIT'-
30 (Tabmn. 5).

Tabnuma 5
MonenbHbI psifi SIEKTPUUECKUX KapbEPHBIX I'YCEHUYHBIX IKCKaBaTOPOB
YpanmamzaBona
Make. Makc.
Macca
BMmectumocTs pamuyc BBICOTA PaGouas
Mogens 3 rpy3a B
KOBIIIA, M KOIMaHUs, | KomaHus, |Macca, T
KOBIIIE, T
M M
OKI-5A 4,6-6,3 35 14,5 10,3 196
OKT-12A | 12-16 45 21,0 15 655
OKT'-18 16-20 59 22,2 16,4 750
OKT'-30* 24-40 75 26 19,5 1250

[Ipumeuanue: *nNpoeKTUpyeTcs, ¢ AMEKTPOIPUBOAOM IepeMeHHOoro Toka [T4-A ]
OkckaBatop DKI'-5A sBisieTcsi caMbIM MacCOBBIM KapbEPHBIM I'yCEHUYHBIM
HKCKaBaTOPOM B MHUpE: ObLIO BBIMYIIEHO Oosiee 13 ThIC. €AMHMI], B TOM YHUCIE C
1980 r. B kommuectBe 4500 wmammH. CoBpemennsie OKI'-5A mnpouuu
MOJIEPHU3ALMIO ¥ 3HAYUTEIBHO OTINYAIOTCS OT MEPBBIX MOAU(PUKALMIA.

28 A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 32-36
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[Tepserit sxckaBatop DKI'-12 ¢ koBmom 12 m3 (puc. 9 a), Obu1 BBElCH B
sKCcIITyaTanuio Ha UepHurosckoM paspese B 1996 r. Beero 6pu10 npousseneno 17
MaIliH, MOCTABJICHHBIX MPEUMYIIECTBEHHO HA KEJIe30pyAHbIC MpeanpusTus. B
2011 roxy 6w m3rotoBieH mepBbid DKI-18 (puc. 10 6), mocraBieHHBINH Ha
KpacnoOpoackuii pazpes OAO «YK «Kysbaccpaszpesyronby. Bcero Obu1o
M3TOTOBJICHO 2 HKCKaBaTOpa STOTO TUIIOpa3Mepa.

Puc.9. DxckaBatopsl ThNa nNpsiMas JonaTta ¢ peeuHbiM HanopoM: a -OKI'-12 Ha
paspese Uepnurosckuii; 6 - OKI'-18 na Kpacnobpoackom pazpese YK
«Kysbaccpazpe3yroyiby»

CoBpeMEHHBIE 3KCKaBaTOpbl YpajiMall3aBoJa OCHAIAIOTCSd CUCTEMaMHU
anextponpuBoaa nocrossHHoro (OKI'-12A) win nepemennoro toka (OKI-18) co
CTaTUYECKUMHU MpeoOpazoBaTesIMU M LU(PPOBOM CHUCTEMON yIpaBIEHUS, UTO
MO3BOJISIET CHHU3UTh JHEpromnorpediieHne npu BbicokoM ypoBHe KIIJI wu
HAQJIeKHOCTH, a TaKKe CUCTeMaMH -HH()OPMALMOHHOW, BUAECOHAOIIO/IEHUS,
aBTOMAaTUYECKUX 3alUT pabouero oOOpyAOBaHHA U  LIEHTPAIM30BAHHOM
aBTOMAaTHYECKON CMa3KH.
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$E-37:an
seiowr e

Puc.10 Dxpanbl uHPoOpMaMOHHOM cucTeMbl FKckaBaTtopa DKI-12A: a —
[JIaBHBIN; O - aBTOMATHYECKUX 3allUT paboyero 000py10BaHus

Co6op, 00paboTka, XpaHeHHe TeKyIel nadopmalu o padboTe 3KCKaBaTopa,
MIO3BOJISAIONINE OTCIC)KUBATH TUHAMUKY U3MEHEHHUSI BCEX OCHOBHBIX IMapaMETpOB,
aHaIM3 JAaHHBIX O TEKYIIEM COCTOSIHUM MEXaHUYEeCKOIO0 U DJICKTPUYECKOTO
obopynoBaHusi, (GOPMUPOBAHWE W XpPAaHEHUE CIHCKA TPEAYNPEAUTEIHHBIX |
aBapHUITHBIX COOOIICHUI C YKa3aHUEM BPEMEHH U JaThl, 0OTOOpAKAIOTCS Ha DKpaHe
MaHeJIbHOr0 KOMITbIoTepa MamuHucta (puc. 10 a).

Cucrema aBTOMATHYECKUX 3aIAT pabodero oOOpyIOBaHUS JKCKaBaTopa
(puc. 10 0) mmeer (yHKIMH OTPaHWYCHHS IMOJbEMa KOBIIA M X0Jia PYKOSTH,
3alIUTHI CTPENbI OT yJapa PYKOSIThIO BBINIE HAIOPHOTO Bajga W TMpU 3abpoce
KOBIIIA, OrpAaHUYCHHS OOKOBBIX HArpy30K IpHW 4YEepIaHWd W TpH padoTe C
HerabapuTaMu, 3allUThI OT IEPETOIBEMOB CTpelibl. CUCTEMa OTPAaHUYHMBACT TAKKE
JAMHAMHYECKHE HAIPY3KH HA NEPEHIOI KPOMKY KoBmIa.?

OcHaimieHue CHCTEMOM aBTOMATHYECKUX 3allUT W HHPOPMAIMOHHOM
CUCTeMOW To3BOJsieT oOecrneunTh A(PGEeKTUBHYIO U HAASKHYIO paboTy
OKCKAaBaTOPOB 3a CYET HMHPOPMUPOBAHHOCTH MAIIUHUCTA O COCTOSHHUH
MEXaHHYECKOTO 00OPYIOBaHMS W MPUBOIA, BO3MOKHOCTH TEPElIaTh IMOKa3aTeln

29 A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 43-46
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paboOThl DKCKAaBaTOpa AMCIIETYEPY TOPHOTO MPEANPHATHS ISl KOPPEKTHPOBKHU
IIPOM3BOACTBEHHOIO IIpoliecca B pexxume on-line.
OIHOKOBIIIOBBIE 3KCKABATOPBI — IpariaiiHbl

3.3Tunbl, TEXHHYECKHE MOKA3ATEJIN U MPUMHHEHNs AParjaiHoB B
TOPHOM NOMBIILJIEHHOCTH
JKCKABATOPBI — AparJaiHbl npoussoacrea OAO
«YPAJIMALI3ABO/I»

OKckaBaTopel — JApariaiiael rycennunble O/-4.25 u 3I-3,2.30
MpeIHa3HAYeHbl I pa3paOOTKU MOJE3HBIX MCKOIMAEMbIX W MOPOJ BCKPBIIIU C
MEPEMEILIEHHEM UX B OTBAJI WJIM C MOTPY3KOM B TPAHCHOPTHBIE CPEJICTBA - UMEIOT
BBICOKYIO CTENEeHb yHU(UKAIMK ¢ 0a30BOM MOJIETBI0O KapbEpHOTO SKCKaBaTOpa
OKI'-5A, uHauBHAYyalbHBIN 3JIEKTPUUECKUM TPUBOJ] BCEX OCHOBHBIX MEXAHU3MOB
OT JIBUraTeleil MOCTOSSHHOro TOKa, mnuraemblx mno cucreme ['J[. Crpenst y
HKCKaBaTOPOB - pEIIETYATOM KOHCTPYKUMH JiuHOW 25 u 30 M, a KOBIIM -
BMECTUMOCTBIO 4 u 3,5 M. MakcuManbHble IIOJbEMHEIE/TATOBLIE YCHIINS
cootBeTcTBeHHO cocTaBisaoT 172/191 xH u 118/220 xH. IlonHoe Bpems nukia
aKcKaBanuu - 42 c¢. TeopeTnueckas MPOU3BOIUTEIHLHOCTh JaHHBIX Moaenei - 340
u 220 m3/4. Ilpu paboueit macce 177?182 T ynenbHOE AaBieHHUE HA TPYHT IPHU
rycenunax mupuHoit 1100 (1400) mm He npessimaet 0,165 (0,130) MITa. C 1999
r OAO «YpanMmamizaBogy» H3rOTOBHI ce€Mb 3KckaBaTopoB JDJI1'-3,2.30 u DI'-
3,2.30A (puc.11 a).

Puc. 11. DkckaBaTtopsl-apariaiinel npou3Boacta ¥Y3TM: a - ryceHUYHbIN
nparnaita 3/11-3,2.30; 6 - maratoutuit D11 11.75; B - mararomuii 111 100.100
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Ha 6aze xapnepnoit mexmomnarsl OKI-12 pa3paboTan mpoeKT ryCEeHUYHOTO
nparnaitna DJI17-8.55, mpeaHasHaueHHOTO I pa3pabOTKH ITOPOJ BCKPBIIIH C
MEepPEMEILICHHEM HX B TPaHCIOPTHBIE cpeAcTBa. JlpariailH HMMeEEeT BBICOKYIO
CTETEeHb YHU(PHUKAIUN ¢ 0a30BOM MEXJIONATON, MHAUBUAYAIbHBIA AIIEKTPUIECKHIA
MPUBOJ] BCEX OCHOBHBIX MEXaHM3MOB OT JIBUTATeleil MOCTOSHHOTO TOKa,
nurtaemblx 1o cucreme ['ZI. Crpena pemeryaTol KOHCTPYKIMM [JIMHOM 55 M
KOMIIOHYETCSI M3 TpeX CEKIHUH, YTO B MPHUHIMIE CO3Ja€T BO3MOXHOCTh
BAPBHUPOBATH €€ JUIMHY U BMECTUMOCTh CMEHHOTO KOBIIA 8 M3 - IS TSHKENIBIX U
10 M3 - 1714 IeTKUX TOPOI.

Konunesasa narpyska 340 kH, ycunue nogbema cronopHoe 427 kH, ycunue tsru
cronopHoe 471 kH. MomHocts cereBoro asurarens 1250 kBt. Bpems nukina 50 ¢
pu moBopoTe B oTBai Ha 120°. Cxopocth nepeasmxenus 1,1 km/4. [Ipu padoyeit
Macce 600 T yaenpHOE JaBlIeHHe Ha TPYHT Npu rycenunax mupunoi 1800 u 2200
MM, He npesbimaet 0,225 u 0,185 MIla, coOTBETCTBEHHO.

[lepBbIil mararonivii gparjaiiH ¢ KOBIIOM BMECTUMOCTBIO 3.5 M3 u ctpenoi 36 m
Obu1 co3man Ha Y3TM B 1946 r. Jluneiika maratomux japarigaiiHoB Y3TM
npeacTaBieHa 13- TunopasMepamu ¢ KoBimiamMd BMeCTUMOCTBIO 11...100 M3 u
nnuHamu crpen 75...130 M, B TOM 4MClEe MIECTh BAPUAHTOB - C MOHUKEHHBIMU
yACNIbHBIMU JIaBlieHUAMH Ha rpyHT. HoMeHkmatypa mectu 0a30BbIX Mojemei
npeacraBieHa B Tabi. 6. Paspaboransl uX MoauduKanuy, OTIHMYAIOIIHECS
YVIUIMHEHHBIMU CTpPEJIaMH U KOBLIAMU YMEHbIIEHHOM BMectumocth: DI 15.100;

SOII 20.100 1 OIII 15.110; 51T 30.110 u OIII 25.120; SII 40.130.

Tabmua 6
[TapameTpsl maratomux gparaaiiHoB OAQO «YpanmanizaBoi»

HanmMmenoBanmne nmapaMeTpoB oul o ol oul ol ?5101

PaMetp 11.75 {2090 |2590 |40.100 |65.100 |10
BMmecTHMOCTb KOBIIA, M3 11 20 25 40 65 100
JliiHa CTpeisl, M 75 90 90 100 100 100
Konuesas Harpyska, Tc 33 63 77 125 205 300
Panuyc yepnianus u pa3rpysku, M 71,4 83 85,4 94,8 97,6 97
Bricota pasrpysku, M 30,6 38,5 37,5 40 38,5 43
['myOuna KomaHusi, M 38 42,5 47 47 46 47
Pabouas macca, T 843 1690 1900 | 3310 5460 (1)83
CpenHee yIenpHOE JaBJICHUE Ha 0.96
TPYHT IO fammakamu mpu | 0,145 | 0,24 0,187 | 0,2 0,2 5'
nepeasmwxeHuu, Mlla
CpenHee ylenpHOE JaBJICHUE Ha
TPYHT TmoOj omopHoi pamoit mpu | 0,09 0,105 | 0,103 | 0,137 0,125 0,18
pabote, MIla
MOoIIHOCTE ceTeBOro apurareis, KBt 1250 2500 2500 | 2x2250 | 4x2250 gég
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3a BCI0O MCTOPHIO MPOM3BOACTBA INararomux apariaiiHoB Ha Y3TM Obuio
BbITymeHo 250 mammuH, Hanmbojee KPymHOW M3 KOTOphIX craja moxaens OIII-
100.100 (1977 r) Ha mararomieM XOay C MOJHBIM OTphIBOM 0a3wl (puc. 11 B).
Haubomnee MmaccoBeiM apariaitHom mpousBojacTBa Y3 TM Obuta moxens DI 15.90,
a OII 11.75 — enuHCTBEHHass MOJENb, BBINYIICHHAS C JJIEKTPOMEXAHUYECKUM
YETHIPEX3BEHHBIM KPHUBOIIUITHO—IIAPHUPHBIM MEXaHU3MOM Iaranus. HavyanbHas
Mozenb psaa — aparnaiin OI 11.75 (puc. 11 6), 3a mepuon ¢ 2002 r. ObLI
M3TOTOBJIEH B IATH 3K3eMIuisipax. B 2012-2013 rr. aBa aparnaiina 111 20.90C B
«CEeBEpHOM HCHOJHEHUN» mocTaBisiorcds B YK «ikyryronb» st pa®oThl Ha
DOIBrMHCKOM YTOJIBbHOM MECTOPOXKICHUH.

C 1968 r. Bce momenu aparmaitHoB Y3TM cHabGxkaroTCsi TpeXTrpaHHON
CTpETION, BBIMOJHEHHON W3 TpPyO, C TPEIBAPUTETHLHO HAMPSKEHHBIM BEPXHUM
nosicoM, uMeroleil 0ojee BBICOKME HAJEKHOCTh U OKCILTyaTallMOHHO-
TEXHUYECKHE TTOKA3aTeNI, YeM BaHTOBAs, YHU(PUIIMPOBAHHBIMH JICOSKAMU TATH U
noAbeMa KOBIIA W TUJPABIMYECKUMU MEXaHU3MAMHU IIaraHusi C HEMOJIHBIM
oTpbIBOM 0a3bl, kpome npoektupyembix I1I 65.100 u D11 100.100.

DKcKaBaTopsl — Apariaiiubl mpousBojictBa HKM3 (Ykpauna)

Homenknatypa npou3BOACTBA 3JIEKTPUUECKHX MIATAKOIIUX JparjiaiHOB
HKM3 mnpeaycMmarpuBaeT BBITYCK IIeCTH 0a30BBIX MOJEJel € KOBIIAMHU
BMECTUMOCTBIO OT 6,5 mo 20 M3 (tabn. 7) ¥ C MIAPHUPHO-COWICHCHHBIMHU
cTpenamu, QOpMUpPYEeMBbIMH U3 TpyO, IIaralIiuM XOJIOM KpPUBOIIUITHO-
HIATyYHHOTO THUIA. OJKCKaBaTOpbI-AparjiailHbl NpeJIHa3HAYeHbl ISl BBIEMKHU
rpyHTOB OT I 1o IV kareropuil KpemocTu BKIIOUUTEIBHO NPU MNPOU3BOJCTBE
BCKPBIIITHBIX PabOT 1O OECTPAaHCIOPTHOW CHUCTEME C YKIAJIKOW TOpOABI B
BBIpa0OTaHHOE MPOCTPAHCTBO WM Ha Oopt paspe3a, HO TpyHTHl Il m IV
KaTeroOpuid  JTOJDKHBI ~ OBITh  MPEABAPU-TEIIBHO  Pa3phIXJICHBI  B3PHIBAHUEM.
[Tapamerpuueckuii  psa — maraomux — gparnaiHoB HKM3  addextuBHO
NEPEKPHIBAET HUIILY MOJENIEH ¢ Majloil BMECTUMOCTBIO KOBIIIA OTCYTCTBYIOUIUX B
IPOM3BOICTBEHHOM uHelike Y3TM. ¥

TabOmuma 7

[Tapametps! maratonux apariaitnoB HKM3
HaumenoBanue | D1116,5/4 | O1I11/7 | 3114/ | D1I15/8 | D120 | DI
napaMeTpoB 5 0 50 0 /65 10/100
BMectumocTb
0a30Boro xosiI | 6,5 11 14 15 20 10
a, M°
LIHA CTPETEL | 45 70 50 100 65 |100
Konnenas
Harpyska, Tc | 16,5 30,4 33,3 42 51 28
(ae 6omee)

30 A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 38-45
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Pamnyc
YeprmaHus u|43,5 66,5 46,5 76,5 61 93,5
pasrpys3ku, M
BricoTta
pasrpy3ku, M
['myOuna
KOITaHHUSI, M

Pabouas
Macca, T
Cpennee
yACIbHOE
IaBJICHUE  Ha
TPYHT 10
OamMakaMu
npu
TIepeABHIKCHUN
, MIla
Cpennee
yIEIbHOE
JIaBJIECHHE  Ha
TPYHT oy | 0,058 0,095 0,083 0,098 0,088 | 0,098
ONIOPHOM
pamon npu
pabote, Mlla

19,5 27,5 20,5 37 27 42

22 35 21 45 32 50

280 720 620 1160 1100 | 1030

0,108 0,153 0,133 | 0,147 0,132 | 0,147

I'maBubie mpuBonabl nparnaiiHoB HKM3 - Ha MOCTOSSHHOM TOKE C
TUPUCTOPHBIM YIIpaBI€HUEM BO30YKJICHHs, a MO TPEOOBAHUIO 3aKa3uWMKa, OHU
MOTYT KOMIUIEKTOBATbCS M MNPHUBOJAAMU TEPEMEHHOIO TOKAa C YacCTOTHBIM
pPEryJIMPOBAHUEM CKOPOCTH.

Jlist  yBenmu4eHUsT BBICOTHI OTPaOOTHIBAEMOTO YyCTyNa Ha Kapbepax ¢
TpaHCHIOPTHOM  cuctemort pazpabotku, HKM3 mpemmaraer HOBBIA  BUJ
HKCKABaTOpa - MIArarollMi Iparyiaid MOorpy304HOro TUMa KakK JUIsl PhIXJIBIX, TAK U
B30PBAHHBIX CKaJbHBIX IMOPOJ B CpEACTBa KaphepHOTO TpaHCHoOpTa —

aBTOCAMOCBAJIbI U -7 BaroHsl (puc. 12).
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Puc. 12 lararomme nparnaitael HKM3: a - DIII- 6,5/45 nipu orpy3ke B
aBToTpancropt; 0 - DI11-15/80 — 3a60e GecTpaHCTIOPTHOW CUCTEMBI Pa3padOTKH

B 2012 r. HKM3 mnpuctynuia K NOCTaHOBKE Ha MPOU3BOJICTBO Ooiee
MoIHbIX 3kckaBaTopoB JIII-15/90H u D1I-20/90H ¢ mapHUpHO COUSIEHEHHBIMU
CTpelaMd M KPUBOLUMIIHO-IIATYHHBIMM  LIATalOMIMMU  YCTPOWCTBAMH,
YBEJIUYEHHBIMU PaJMyCaMH KOIAHUS, BBICOTAMH pa3rpy3ku U TIIyOMHaAMU
KOITaHMs1, COOTBETCTBEHHO 83.5; 38.5 u 42.5 M, a takxke padouumu maccamu 1200
u 1400 T.

[araromue 3xckaBaTOphl — Apariaiiael komnanuu Caterpillar

Kommanus Caterpillar, npucoenunuB kommanuio Bucyrus, npennaraer
IIUPOKUA BBHIOOP MOJM(DUKAIMN IIararolux JparjalHOB, B OCHOBY KOTOPBIX
3anmokeHbl Tpu 6azoBbie Moxaenu cepuii 8000, 8200 u 8750 (tabn. §). B 1969 r
koMrianuss Bucyrus, BeIlycTHIa caMmblid  OOJNBINONW JparjaiiH B HCTOPUU
IKCKaBaTOpocTpoeHus Mozenb 4250-W (puc. 13) ¢ xoBmom 168 M3 u crpenoit
91.4 m. JlparmaitH nepeBUTraeTCa Ha TUIPABIMYECKOM IIAraroiieM yCTPOMCTBE, €
MOJIHBIM OTPBIBOM 0a3bl, MpopaboTajl Ha YrojbHOM paspe3e B mTarte Oraiio
(CIA) 6onee 40 neT ¢ mpOM3BOAUTEIBLHOCTBIO MO BCKpHIIIe, qocturapmei 30
MJTH. M3/TOI.

Puc. 13. lllaratromue nparnaituel Caterpillar (Bucyrus): a - mogens 4250-W; 6 -
Mojenb 8750

CoBpemennble aparnaiiasl Caterpillar mpuMEHSIOT 3JI€KTpUYECKrEe TPUBOBI
nepemeHHoro Toka c¢ wmoayiasmu IGBT, wucnones3yromumu — OUIONSIpHbBIE
TPaH3UCTOPHl C M30JIMPOBAHHBIM 3aTBOPOM, M DKCLEHTPUKOBBIE MEXaHUYECKUE
[Iararouiie yCTPOMCTBA C HE3aBUCHUMbBIMU OOpPTOBBIMU 3JIEKTPOIIPUBOJIAMH,
CUHXPOHM3UPYEMBIMU  TIporpaMMupyembiMu  komanpoanmnapatamu  (PLC)
[EHTPAIBHOTO KoMmbioTepa. CTpesibl COBpeMEHHBIX MaliuH (Tabi. 8) oTinyaroTcs
OT KOHCTPYKIHH CTPEJI paHHUX MOJICJIEHN JparjaitHoB Bucyrus, IMEBIIKX IJIaBHbBIC
1osica, BBINIOJHEHHBbIE W3 TEPMETU3UPOBAHHBIX TpyO, pabOTaBIMIUX TOJ
BHYTPEHHUM JIaBJICHHEM HAaKa4aHHOW B HHUX CMECH a30Ta M Bo3ayxa (s
KOHTpoJii uX coxpaHHoctH). Cerogns cTtpensl Cat  HM3roTaBIMBaKOTCS
PSIMOYTOJIBHBIMU B CEUYEHHH, PbIO00Opa3HOl (POpPMBI, ¢ TTIaBHBIMU MOSICAMHU W3
MPOKATHBIX Mpouiie U TpyOUaTbIMU PACKOCAaMHU C BHYTPEHHHM JaBICHUEM —
CIIEICTBUE 3aUMCTBOBAHMSI TEXHOJOTMU TIOCTPOEHUS CTpell U CTOMKH €€

85



MOAJICPKKH, TPUCYIIEH JpariaiiHaM KoMmIaHud Marion, npuoOpeTeHHON
komnaHuen Bucyrus eme B 1997 r.

[TapameTpsl mararonux apariaiinoB kommnanwuu Caterpillar

Tabmumna 8
HaumenoBanue napameTpoB 8000 8200 8750
BMmecTHMOCTb KOBILA, M° 31-32 45-61 76-129
JlnuHa cTpensl, M 76-84 76-100 109-132
KonueBas Harpyska, TC 93,9-95 136-181 394-226
Pannyc yepnianus u pasrpysku, M 88,4 88,4-90 94-111
BricoTa pasrpys3ku, M 42,7 45 52-62
['myOGuna xonanus, M 53,3 53,5 54-70
Pabouas macca, T 1751-1792 | 3836-4173 | 5955-7500
Cpennee yeapHOE TaBJICHUE HA TPYHT
noj OamMakaMu Tpu Tnepeaswkenu, | 0,145 0,24 0,187
MllIa
Cpennee yeapHOE TaBICHUE HA TPYHT
1ol OINMOpHOW pamoit mpu pabdore, | 0,09 0,105 0,103
Mlla

Puc. 14. PacnionoxeHne MEXaHM3MOB Ha TOBOPOTHBIX IIATPOpPMax IIararimux
nparnaitHoB kommanuu Caterpillar: a — monens 7850B ¢ TpagunioHHBIMU
PEAYKTOPHBIMU IIPUBOAAMU JIEOEIO0K MoabeMa U TATH; 0 — Mojzienb 7850D3 ¢
NPsIMBIMH O€3pelyKTOPHBIMU MPUBOAAMHU JIEOEIOK MO IbeMA U TATH

N3 mocnenHux  HOBIIECTB  MOCTpoeHUs  japarinaitHoB  Cat,  3To
QIbTEPHATUBHBIA BapUaHT WCIOJHEHUS TATOBOW W TMOJBEMHOM JIEOEOK Kak ¢
TPaJMIIMOHHBIM PEIyKTOPHBIM, TaK U MPSMBIM 0€3peyKTOPHBIM IIPUBOJIOM (pHC.
14), uCHONB3YIOUIMM OAMH HHU3KOOOOPOTHBIA SIEKTPOJBUTATENh BBICOKOM
MOIITHOCTH TIEPEMEHHOT0 TOKa Ha arperar. [IpuBoasl moBopoTa miuaThopMmbl U
MEXaHW3Ma Iaraius B OOOMX BapUWaHTAaX OCTAOTCS  TPATUIIMOHHOTO
penyktopHoro wucnoigHeHus. Caterpillar Takke oOKa3bpIBaeT BCECTOPOHHIOIO
WHXCHEPHYIO TOJIEPKKY 3aKa3dMKaM, YTO TO3BOJISIET CKOMIUICKTOBATh MAIIUHY
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IOJI YCJOBHS KOHKPETHOTO NPEANPUATHS I JOCTHKEHHS MAaKCHMAJIbHON
POU3BOJUTENFHOCTH U CHIKEHHUSI CE0ECTOMMOCTH 100bIBAEMOT0 MaTepHuaia.

Ha ceromnst kommanueii Caterpillar cozmanbl U yCrentHo IpUMEHSIIOTCS IS
pa3HBIX BHUAOB TOPHBIX PabOT PO CHUCTEM CIEKEHHS U TOAACPKKUA pPabOThHI
obopynoBanusi B uyactHoctd, kak AQUILA™ Dragline (cucrema TOYHOIO
MO3MLIMOHUPOBAHUS KOBIIA AparnaitHa), AcctssDirect™ (quctaHumoHHas cuctema
MoHuTopuHra); AccuLoad™ (cuctema B3BelIMBaHMs rpy3a B Kosiue); Terrain for
Dragline (Aquilla Dragline) — yHuBepcajibpHas cucreMa yrpaBiieHUs paboToit
nparyiaiiHoB. [locnenHss npenHa3HaueHa JUis:

. BBITIOJIHCHUS BUPTYaJIBHOW 3aJ]a4yM 10 BBIEMKE MaTepuajia, TPaHCIUPyeMOk
W3 JUCTIETYEPCKOM;

. BBIJICP)KMBAHMSI KOHEYHOT'O MPOQUIIS 32004

. aBTOMAaTHYECKOE OOHOBIICHHE >JICKTPOHHOM MOJIeNId Kapbepa IO Mepe
OTpabOTKH PYIHBIX OJIOKOB 32005,

. nepeaur 0TYeTa O BRIMOJTHEHHBIX 00beMax paboTHlI.

[Iararorue sKCcKaBaTopbl — Apariaiabl kommanuu Surface Mining (P&H)
Komnanus Surface Mining (P&H) — moapasnenenue koprnopamuu Joy
Global Inc. mpegocraBisier Ha PHIHOK MOJEIBHBIM PsJ| IIArarollUMX AparjiaiiHoOB
Tpex 06a30BbIX THIIOpa3zMepoB (Tadm. 9).3!
Tabmuma 9
[TapameTpsl 6a30BBIX MOJIENIEH MIATAIOIINX JparJaiiHoB KoManuu Surface
Mining (P&H)

Haumenosanue napameTpoB 9010C 9020C 9020XPC

BMecTHMOCTb KOBILA, M° 42-60 55-90 85-122

JlniHa ctpensl, M 80-105 90-125 100-130

Konueas Harpyska, Tc 180-130 230-172 394-226

Pannyc yepnanus u pasrpysku, M 80-105 86-120 84-125

Bricora pasrpy3ku, m 32-42 34,5-58 44-64,5

I'myOuna xonanus, M 51-68 55-86 56,5-77

Pabouas macca, T 3640-4056 | 5647-5955 | 7539-8002

Cpennee yaenpHOE IaBlIeHUE HA TPYHT 0,276- 0,257-

moja OarmMakaMu TIpU TEPEIBIKCHUH, 0,239-0,254
0,308 0,270

MIla

Cpennee ynenpHOE JIaBlieHUE HA TPYHT ] ]

MO OMOPHOW paMoW mpu pabore, 8’11212 8’128 0,134-0,139

MlIla

Haunbonee kpymHoil U3 TUIOpa3MepHOTo psiaa apariaitHoB kommnanuun P&H
crana mozeinb kiacca 9020XPC ¢ koBimamMmu BMECTUMOCTBIO 85-122 M3, ctpenoi

31A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 46-32
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mmHoW 1307100 M um paboueit maccort mopsiaka 8000 1. OTiuuuTenbHas
O0COOEHHOCTh JIparjialHOB JaHHOW KOMIAHWHW - HaJW4He BBICOKOW (hepMEeHHOM
CTOMKH, MOJICP’KUBAIOIIEH YETHIPEXTPaHHYIO (DEPMEHHYIO CTPEIy Yepe3 CUCTEMY
TPOCOB, 3aMBIKAIOIINUXCS Ha IBYHOTOM A-00pa3Hoii pamMme MOBOPOTHOM TIaT(HOPMBbI
(puc.15). llararoiiee ycTpoiCTBO — MEXaHUYECKOE, SKCIIEHTPUKOBOTO THUIIA.

T
il
il

Puc. 16. I'padpuueckuit uaTepdeiic moap3oBarens

VYnpasnenne npuBogamu nparnaitHoB P&H ocyiiecTBisieTcss ¢ moMOIIbIO
cuctembl  «Centurion», HCHOJB3YIOMICH CTaHIAPTHBIE €€  KOMIIOHEHTHI,
MpUMEHSIEMBIE ¥ Ha KaphePHBIX MexJjonarax koMmmanud. [ paduaeckuit maTepdeiic
nosib3oBatenst Graphical User Interface (GUI), ycranaBnuBarommiicsi Kak B
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MaIIuHHOM OTJieneHuu (puc. 16), Tak U B kaOWHE omeparopa, 1aeT BOZMOKHOCTh C
MOMOIIIbI0 CEHCOPHOTO JKpaHa OCYIIECTBIATH YIPABICHUE W KOHTPOJb PabOTHI
CUCTEM 3KcKaBaTopa. CucTteMa OTCIEKMBAET KOOPAUHATHI SKCKaBaTopa, yroj ero
HAKJIOHA, BEC TOPHON MAacChl B KOBIIE, GPUKCUPYET CPETHHE TIOKA3ATEIH 32 CMEHY,
OTOOpa)kaeT 3TU JaHHbIE HA CEHCOPHOM HKpPaHE KOMIIBIOTEPA, YTO MO3BOJISIET
KOOpJIMHUPOBaTh paboOTy omeparopa B PEXKUME peaJbHOTO BPEMEHH,
aKKyMYyJIUpyeT AaHHBIE MO MPOU3BOJIUTEIBHOCTH, KOHTPOJIUPYET HCIPABHOCTH
y3JI0B 3KCKaBaTopa IMOCPEACTBOM JUCTAHIIMOHHOTO MOHUTOPHHIA W TMepeaeT
JAHHBIE O COCTOSIHUM PAa3JIMYHbIX CUCTEM DKCKaBaTOpPa B CEPBUCHBIN LIEHTP.

JIns nparyiaitHOB, MCHOJIB3YEMBIX ISl CEJIEKTUBHOM BBIEMKHU W TOTPY3KH
TOPHOM Macchl B TPAHCIIOPTHOE CPENCTBO, ObUIO pa3paboTaHo 00OpyAOBaHHE
Universal Dragline System (UDS), koTopoe MO3BOJISIET OCYHIECTBISATH TOYEUHOE
yepnaHvue u pasrpy3ky koBma. UDS Bkirouaer B ce0sd JIONOJHUTEIBHBIN
TOJIOBHOW OJIOK Ha CTpesie, Ba OTIEIbHBIX MOIBEMHBIX OapabaHa, KOBII HOBOM
KOHCTPYKIIUU K KOTOPOMY KpEMSATCS JABa MOJAbEMHBIX KaHATa, OJIUH U3 KOTOPBIX -
K apKe KOBIlAa WJIM, MPU €€ OTCYTCTBUH, CHEpear K OOKOBBIM €ro CTEHKaM, a
BTOPOM, OMNPOKUABIBAIOIIMKM, K 3aqHEd €ro 4YacTu. YNpaBICHUE KOBIIOM
OCYILECTBIISIETCS MPHU MOMOIIM KOMIBIOTEpHOU mporpammbel «UDS», koropas B
3aBUCUMOCTH  OT  OIEpalud, M[POU3BOJUMON  JparfjailHoM  (uepraHwue,
MEPEMEILICHUE WM pas3rpy3ka B 3aJlaHHOW TOUYKE) KOPPEKTUPYET yroJl HakJOHa
KOBIIIA.

Cucrema UDS MOeT ycTaHAaBIMBATHCA U HA MOJIENAX ApParjaiHOB APYTUX
npousBoauteneid. [parnaitael, ocHamenHsle UDS, »skcmiyatupyrorcss Ha
kapbepax ABctpanuu U CHIA u mo3BOASIOT, IO JAHHBIM KOMITAHUH, YBEIUYUTH
MPOU3BOJIUTENbHOCT MamMH Ha 30% mpu JBYXJETHEM CpPOKE OKYMaeMOCTH
MOJIEpHU3ALUY.

3.4 AHaan3 COCTOSIHUSI MeKTYHAPOHOI0 PHIHKA HanboJiee BOCTPeOOBAHHOIO
B MHpe 000py/10BaHNS VISl OTKPBITHIX padoT, onpeaejeHusi HEKOTOPbIX
TeH/EHIIUIi ero JajbHeiero pa3BuTusl.

OcCHOBHbIE MHUPOBBIE TMPOU3BOJUTENN TOPHOrO OOOPYIOBaHUS IS
OTKpBITBIX paboT 11 wmrons 2011 r BcemupHo m3BecTHass kommanus Caterpillar
BBINIYCKAaBIIAsi IIMPOKYI0  HOMEHKJIATYypy  TMPEUMYIIECTBEHHO  BBIEMOYHO-
TPAHCTIOPTUPYIOMIETO O0OPYAOBAHUS JJII OTKPBITHIX TOPHBIX M 3€MJISTHBIX padoT,
€ro KOMIUICKTYIOIIME W Ju3eIbHble JIBUTraTenu, 3a 8,8 mupa aomn. CHIA B3sia
MOJT CBOW KOHTPOJh KOMIMaHWio Bucyrus, oHOTO W3 HanboJiee KPYIHBIX B MUPE
MIPOU3BOAMUTEIICH TOPHOTO 000PYIOBAHUS JUTsl OTKPBITHIX W MOA3EMHBIX padot. B
pesyibTaTe OO0BeAMHEHHs, Moj yrpaBieHueM KoHiepHa Cat Global Mining
oOpa3oBajach HauOoJiee TOJHAs JUHEHKAa OOOpYJOBaHUS JUIsl OTKPBITHIX H
MOJ3EMHBIX TOPHBIX padoT (puc. 1), MOMy4YWBIIEro HEMEIJICHHO €€ OpeHI |
TPaJMIHOHHYIO KEJITYI0 OKPACKYy.>2

32 A Reference Guide to Mining Machine Application. Caterpillar Global Mining. 2009.pages 47-50
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Puc. 1 O6opyoBanue st OTKPBITHIX U MOJA3EMHBIX TOPHBIX PaboT, BBHIITYCKAaeMOE
koH1iepHoM Cat Global Mining

K MomeHnTy npucoeauHenusi komnanuu Bucyrus, OCHOBHasi HOMEHKJIATypa
BBIEMOYHO-TPaHCIIOpTUpYIomero obopyaoanus kommanuu Caterpillar (puc. 2),
MpeAHA3HAYCHHOTO JIJIsl OTKPBITHIX TOPHBIX pa3pad0TOK, COCTOsIIA U3 TYCEHUYHBIX
TpakTopoB (OyIbA03€pOB) TsKenoro tuna — Maccod 50—-112 T U ¢ MOUTHOCTHIO
npurarenen  259-634 kBT; KapbepHBIX CaMOCBajJioB 6  THUIIOpa3MEpOB
rpy30MOABEMHOCTHIO OT 55 10 363 T, B TOM 4HMCJI€ OJJHOTO, TPY30M0IbEMHOCTHIO
317 T ¢ ANEKTPONPUBOAOM MEPEMEHHOIO TOKA; TSKEJIBIX KOJIECHBIX (DPOHTAIBHBIX
MOTPY34YUKOB 5 THUIOPA3MEpPOB C KOBIIAMU BMECTHUMOCTBIO OT 6,4 1o 36 M3 u
AKCIUTyaTaliMoHHOM Maccoi ot 50 1o 195 1; cemelicTBa caMOXOAHBIX CKpENepoB 6
TUNOpa3MepoB ¢ koBmwaMu oT 18,4 no 33,6 m3; ruapaBIUUYECKUX 3KCKaBaTOPOB
(mpeuMyIIeCTBEHHO  OOpaTHBIX JomaT) ¢ KoBmamMu g0 7,2 M3 #
HKCIUTYaTallMOHHON Maccoi 70 92,1 T; KoJeCHbIX OyJbJ03€pOB C ABUTATEISIMH
MOIIHOCTRIO A0 597 kBT M skcruryatanimoHHOM Maccou 10 99,4 T; ceMelcTB
aBTOIPENIEPOB CTAHAAPTHOW M €BPOIEUCKON BEPCUN IKCIUTYaTALMOHHOW Maccoun
ot 11,3 10 61,9 T u MomHOCTSIMU BUTaTENEn 10 373 KBT; BHEAOPOKHBIX TATradei
¢ MourHocThio asurarened 1o 1005 kBT u skcmnyaranuonnoit maccoit 10 90,4 T;
CaMOCBAJIOB C IIAPHUPHO-COUJICHEHHOW paMoi Ipy30MOJIbEMHOCTBIO 10 38 T, C
MOIIHOCTSMU JBuUTaTenei 10 325 kBT u skcrmutyarannonHoit maccou 10 70,6 T;
MOTPY30YHO-A0CTABOYHBIX BAaroHETOK M CaMOCBAJIOB C IIAPHUPHO-COUYIEHEHHOU
paMoii Il KCTIOJB30BAHMS HA TOA3EMHBIX paboTax rpy30MoAbeMHOCThIO OT 11,2
10 36,6 T, ¢ MmomHOCTsIMU JBurareneid 10 460 kBT u skcryaTaumoHHON Maccoi
ot 60 1o 102 T; pa3HOOOPa3HOrO0 BCIOMOTaTeIbLHOIO M HABECHOTO 000pYyI0BaHus,
a Tak)Ke MPOMBIIUICHHBIX JU3EJIed U JTU3eIb-TeHEPATOPHBIX YCTAHOBOK HIMPOKOI

90



HOMEHKIATYphl, B TOM 4HCIe JUIi TOpHOHM M HedTerasosoil orpacieil
IIPOMBIIIIEHHOCTEH, OOLIEro U CIIELHUAIBHOIO Ha3HAYeHHU, >

Puc. 2. OcHOBHBIE THUIIBI BBIEMOYHOTPAHCIIOPTUPYIOLIETO 000pY10BaHUs,
Bbimyckaemoro Caterpillar k MomeHTy 00beanHeHus ¢ Bucyrus

Komnanuss Bucyrus mpu Bxoxnenuu B coctaB kommanuu Caterpillar
JIOTIOJIHAJTIA €€ HOMEHKJIATypHBIM psSA TSOKeNbIM oOopynoBaHueMm (puc. 3):
HIaralolMMK aparjaiiHaMu ¢ TpyOdaTbIMU cTpenamu, koBmamu oT 12 go 116
(168) M3 u crpenamu juyiHOM OT 58 no 132,5 M; KapbepHBIMH MEXaHUYECKUMU
JomaTaMyd C KaHAaTHBIM HAamopoM C KoBmiamMu ot 7 1o 61,2 m3; crankamu
BpallaTebHOro OypeHus ¢ 3JIEKTPONPUBOJIOM C JuaMerpamu OypeHus ot 152 no
444 mm, ycunusmu niogauu ot 181 no 748 xH u s3kcrutyaTalluOHHOM Maccoil Ot
35,6 o 183 1), a Takxke ¥ 000OpYAOBaHUEM psiJia KOMITAHHM, paHee BOIISAIINX B €€
Kopropaiuto, B ToMm uyucie: Marion (1997 r.), mararomue apariaiiHbl C
(bepMEHHBIMH CTpeTaMH, KapbepHbIe MEXaHUYECKHUE JIONAThI C PEEUHBIM HAIIOPOM
u Oypossie cranku); DBT (Deutsche Bergbau Technik) (2006 r.), xommiekch
HIAXTHOTO OOOPYIOBaHMS AJsl JUIMHHBIX 3a00€B, KaMEepHOCTOJIO0BOW pa3paboTKu
VIOJABHBIX  IUIACTOB  JIFOOOM ~ MOIIHOCTH,  CaMOXOJHOE  IMOTPYy304HO-
TPaHCHOPTUPYIOIIEE M KOHBEHEpPHOE O0OOpYyJOBaHME [JIsl JOCTABKM YIis Ha
MOBEPXHOCTh, OYpOBbIE CUCTEMBI Jumbo ¢ KOJIOHKOBBIMH TiepopaTopamu); Terex
Mining (2010 r1.), ruapaBIMuYecKue HKcKaBaTopbl kommanuun O&K 8
TUMOPA3MEPOB € KoBmaMu OT 7 a0 52 M3 u maccou ao ot 108 mo 980 T,

33 8. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 84-92
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camocBanbel Unit Rig 5 tunopasmepoB ¢ 3J€KTpONPHUBOJOM IEPEMEHHOTO TOKa
rpy3onogbeMHocThio  oT 136 mo 363 1, ruApodUIMPOBAHHBIE CTAHKU
BpaiartenbHoro 0ypenust Reedril 7 tunopasmepos ¢ auamerpamu 0ypenust ot 152
10 381 mm, yeunmusimu nogauu ot 272 1o 499 kH u skcruryatanumoHHOM Maccoi oT
39,6 o 105,5 1, komOaitabl Superior Highwall Miners nnst BeIOypuBaHus yris us3
MOJ1 YCTYINOB 0€3 UX BCKPBITHS Ha TiyOuHy A0 306 M U3 IJIACTOB MOIIHOCTHIO OT
0,76 no 4,6 M 1Ipu WUPUHE OJUHOYHOW BBIEMKH 110 2,4 M, a TaKXK€ PaCXOJHBIN
MHCTPYMEHT, KOMIUIEKTYIOIINE, BCIOMOIaTeJIbHOE U CEPBUCHOE 000pYAOBAaHUE U

APp.

Puc. 3. OcHoBHBIC TUTIBI 00OPYAOBaHUS KOMIIaHUY Bucyrus nmepenanHbie Moy
ympasienue koHrepaa Cat Global Mining

Cru ®uckop, rnaBHbli penakrtop xypHanoB Coal Age u Engineering &
Mining Journal B cBoeit ctatbe «HoBwiit MupoBoit [lopsimok njis mpou3BoauTenei
TOpPHOTro 000pyoBaHUs» [1] OTMETHII, YTO JJIsi TOPHSKOB BHUJIETh MCUE3HOBEHUE
uMeHu Bucyrus crano morpsiceHueM, HO 3TO HMPUOOPETEHHE CO3AAN0 BHITOAHbIN
BHYTPEHHUN JWHAMUYECKUN CTUMYJ JUIsl JaJdbHEHMIIEro pa3BUTHS KOPIOpPALUU
Cat Global Mining, 4To JOJIKHO MPUHECTU B3aUMHYIO BBITOY 00€UM KOMIIaHHSIM.
KnueHTsl B rOpHOW NPOMBIIUIEHHOCTH OOJiee BCEro HYXJalOTCS B MEHbIIEM
KOJIMYECTBE, HO B CTPATETHUECKH 0o0Jiee 3HAYUMBIX MOCTaBIIUKAaX 000pYyIOBaHUS
u Oojiee KOHIICHTPUPOBAHHBIX CEPBUCHBIX CIyk0ax. boiee momoBuHBI 00HEMOB
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MOJIE3HBIX MCKOMAEMBIX B MHPE JOOBIBACTCS OTKPBITHIM CHOCOOOM, M HOBBIN
KOHIIEPH OYJET ATOMY CIIOCOOCTBOBATH. >

B pesynbrate ob6nenunenusi ¢ Bucyrus, Cat Global Mining mox cBoum
yrnpaBiieHueM cocpepotoumna Oomnee 130 Thic. TOproBeix areHToB u 3500
JTUIepCKUX KOHTOP B Oosee uem 180 ctpanax. [Toapa3nenuB cBOM phIHOK HA MSITh
obnacteil: CeBepnas Amepuka — CLIIA u Kanana; Jlatunckas Amepuka; EBporna —
CHI'; Adpuka u bamwxunii Boctok; TuxookeaHncko-A3uaTckuil peruoH, Muaus u
Kuraii, ona oOpa3oBana eIMHYI0 BCEMHPHYIO CEPBHUCHYIO CIIy)KOy MPaKTHYECKH
JUIsL BCEX THUINOB OOOPYIOBaHUS [UIi OTKPBITBIX M TOJ3EMHBIX padoT,
BBIITYCKAaEMOT'0 €10 U, YTO CaMoe IIaBHOE, 00s13aa 00CIyKUBAThCS B JaIbHEHIIIEM
TOJIbKO 110/ pykoBojicTBoM Caterpillar. B ocHoBHOM Bce 000py10BaHuE U BIIPEIh
OyJIeT M3roTaBIMBATHCS HA CBOMX POJHBIX MPOU3BOACTBEHHBIX 0azax Cat Global
Mining B CIHIA wu I'epmanuu, xoTs eme paHee Bucyrus mnepemecTtuia
MPOU3BOJICTBO  THipaBinueckux dkckaBatopoB RH 400 wu3 [doptmyHnaa
(I'epmanus) B8 Munyoku (CIHIA), 6ypoBeix crankoB Reedrill B Jlenucon (mrat
Texac, CIILIA).

Cat Global Mining 3aHMMaeT JAUMAMPYIOUIYIO MO3ULIMIO HA PBIHKE TOPHOU
TEXHUKH KaK JUIsl OTKPBITBIX, TaK W JUIsl TOA3EMHBIX pPa0bOT, TepeKphIBas
OOJILIIMHCTBO MO3UIIUN 110 HOMEHKJIaType 00opyaoBanus (Tabdm. 3 u 4).

Tatn. 3 OCHOBHLIE MHPOBGLIE MPOW3BOOMTENM ¥ HOMEHKNATYPA rOpHOrD 06opy JOBAHKA

[ANA OTKPLITLI padoT

(O6opyaoBaHME Mpon3BOOMTENE
bBynea0zepsl, rpedaepel Caterpillar Liebherr Komatsu YETPA  YT3-¥panTtpak
KONBCHRIE MOMPYE4MER Caterpillar Joy Global Komatsu Liebherr =
Camoceans Caterpillar Liebherr Komatsu Hitachi BEMNA3
[MODABNM4ECKIWE 3KCKABATODSI Caterpillar Liebherr Komatsu Hitachi =
BypOBRIE CTAHKM Caterpillar P&H Sandvik AtlasCopco Schramm
MexaHn48CKIE NONATHI Caterpillar P&H W3-KAPTAKC ¥3TM 17
Nparnaxe Caterpillar P&H Y3TM HEKM3 =
TNEHTO4HEIR KOHBEREDEI Caterpillar Joy Global Sandvik TAKRAF  ThyssenkKrupp
KomBanHe! THNA = Highwall= Caterpillar - = = =

Komnanus Cat Global Mining KOHKypupyeT B MHpe MO MNpoduiro
MIPOU3BOAMMOr0 TOpHOro 000opynoBaHus ¢ kommanueit Joy Global Inc., koropas
Brnageer kommanusmMu P&H Mining Equipment (kapbepHble MeXJIOIATHI,
THIPABIUYECKUE DKCKAaBATOPHI, JIparflalHbl, CTAaHKW BpAaIIATEIHLHOTO OypeHus),
Joy Mining Machinery (momzemuoe oGopynoBanue) u Continental Conveyor
(KOHBEMEepHBI TPAHCTIOPT), AU3ETbHBINA TPAHCIIOPT U APYTUMHU.

343, Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 94-101
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Tadn. 4 OCHOBHbIE MAPOBLIE NPOM3IBOAHTENH H HOMEHKNATYPA MOPHOTD 0GOPYN0BAHKA
N4 N02eMHLE padoT

 Ocopyposawse
KOHERA2DE! OTKATOMHRIE Caterpillar JOY Sandvik - -
Kpenne-ue kpoanm Caterpillar JOY - ZMJ SANYHE
CpefKOBLIE KOHERREDEI Caterpiliar Jay - ZMJ SANYHE
KoMBaRHE! NPOx0O4ECKHE Caterpiliar JOY = = =
BYPOBRIE CHOTEMBI Caterpillar Retcher GUBEX Atlas Copco =
CamocEans!, MOTPYI4UKN Caterpillar - Sandvik Aflas Copco -
ONHHHOZ360AHRIE CHCTEMEI Caterpillar JOY Sandvik - SANYHE
[M3ensHsIA TpAHCNOPT Caterpiliar JOY Sandvik Atlas Copco SANYHE
AHKEDHBIE CHCTEME Caterpiliar Jay Sandvik Atlas Copco Fletcher

Heckonbko 060c006JIeHHO B TUHUM OCTaBKM 000PYAOBaHUS JIIsl OTKPBITHIX
TOPHBIX PabOT HAXOIATCSA JBa KPYMHEWIIUX MAIIMHOCTPOUTEIBHBIX KOHIIEpHA
I'epmanun — ThyssenKrupp Fordertechnik u Tenova TAKRAF, npousBoasmux
NPEUMYIIECTBEHHO MOIIHOE OOOpyAOBaHUE HJSi TEXHOJOTUYECKUX IMPOLIECCOB
HENPEPBHIBHOTO JCUCTBUA W IUKINYHO-TIOTOYHOM TEXHOJOTHH Ha OTKPBITHIX
pazpaboTkax.

Puc. 4 OcHoBHbIe THIIBI 000py10oBaHus komrnaHuu ThyssenKrupp Fordertechnik
Komnanus ThyssenKrupp Fordertechnik (puc. 4) cnenmanusupyercs Ha
MPOU3BOJCTBE U 3allyCKE€ B OJKCIUIyaTalMi0 CHenu(uueckoro KapbepHOro
000pyI0BaHus, Cpear KOTOPOTO: OOJIBIINE BCKPBIIIHBIE U KOMITAKTHBIE POTOPHBIE
HKCKaBaTOPbI; MOOMIIBHBIE U MOJTYMOOWIbHBIC OTBAI000PA30BaTEIN; CAMOXO/IHBIE
neperpykareiy;  pacrupefeUuTeNbHbIE  MOTPY304HBbIE  YCTPOWCTBA ISt
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KOHBEMEPHBIX M >KEJIE3HOJIOPOKHBIX JUHUN; CAMOXOJIHBIE TETJIEBBIC TEIICKKH;
MOOWJIbHBIE, BHYTPUKAPbEPHbIE MOOWIbHBIE, MOJIYMOOWIbHBIC JPOOUIILHBIE
KOMITJIEKCHI; KPYTOHAaKJIOHHBIE W MAaruCTpalibHBIE JIGHTOYHBIE KOHBEUEPHI,;
TYCEHHYHBIE U KOJICCHBIC TSTAa4Yu JJIsl IEPEMEIIECHNUs, HAlIPUMED, MOTYMOOUITHHBIX
IPOOMIBHBIX arperaToB W YCTaHOBOK, BCEX THIIOB JAPOOWIIOK, a TaKke
CTAIMOHAPHBIX 00OTaTUTEIBHBIX (aOpUK, MePErpy30UHBIX KOMIIJICKCOB U CUCTEM

CKJIa[IMPOBAHUS JUIS IOPTOB, CKIIAJ0B CHITYYHX MATEPHAIIOB U SIEKTPOCTAHIHIA.

Puc. 5 OcHoBnbie Tumsl 06opyaoBanus komnanuu Tenova TAKRAF
Kommanus Tenova TAKRAF (puc. 5) cnenuanusupyercst Ha MpOU3BOJICTBE
U 3alyCcKe B JKCIUTyaTaIlMI0 MOIIHOTO KaphbepHOTo 00O0pY/IOBaHHUSA, TaKOTO Kak:

TPaHCIOPTHO-OTBAJIBHBIE MOCTBI, B TOM YHUCJIE U HAKIIOHHBIE; POTOPHBIE U LIETIHBIE
HKCKABATOPHBIE KOMILJIEKCHI; OTBAIO00pAa30BaTENt; CAMOXOJHbIE TIeperpy-KaTeiu;
TpyOdaTble M MarucTpajJbHbIC JICHTOUHBIE KOHBEWEPHI; pacHpeeuTeIbHbIC
MOrPY30YHbIE YCTPOMCTBA IS KOHBEHWEPHBIX W IKEIEC3HOAOPOKHBIX JIMHUM;
BHYTPUKAPhEPHBIE MOOWIBHBIC, TMOIYMOOWIbHBIE ApPOOUIIBHBIE KOMILIEKCHI;
¢bpesepHbie  komOaitHbl  Surface Miners; KpyTOHAaKJIOHHbIE, T'yCEHUYHBIE
TPaHCHOPTEPHI;  KOMIUIEKCHI ~ OOOpYAOBaHMS s  UUKIWYHO-TIOTOYHOMU
TE€XHOJIOTUH, TEPErPY30YHbIE KOMIUIEKCHI Uil TPAHCIOPTUPOBAHUS HACBIMHBIX
IPy30B, a TaK)X€ CHCTEMBbI BBILIEIAYUBAHUSA DY, NOPTOBBIE IEPETPY30UHBIE,
CYAOIIOrPY304YHbIE M CYyAOpasrpy304HbI€ YCTAHOBKH, TEPMHUHAIBI 110 OTTPYy3Ke
yIJIs, MUHEPAJIbHBIX YI0OpEHU, CUCTEM CKJIAQAUPOBAHMS ISl TOPTOB, KaOEJIbHbIE
KpaHbI U JIpyroe 000pyA0BaHUeE.

AHaM3 pbhIHKA KapbepHOW TEXHUKH IIO3BOJIIET OTMETUTHh HAJIU4YUE
OOJIBIIOTO KOJIMYECTBA HPAKTHUUECKH PABHOLEHHBIX €€ IPOU3BOAMTENEH, 4TO

3 8. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 104-109
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o0ecrieynBaeT, Kak IMPaBWIIO, BBICOKOE Ka4deCTBO MPOAYKIMA M KOHKYPEHTHO
00OCHOBaHHBII ypOBEHb II€H.

HauGosnee mNoOmynapHbIE M BOCTPEOOBAaHHBIE B MMpPE IOCTaBIIMKH TOPHOTO
000PYyI0BaHUS ISl OTKPBITHIX paboT:®

OyJnbsi03ephl, ckpenepsl u rpeaepsl (Caterpillar, Komatsu, Volvo, UETPA,
YT3-YPAJITPAK);

OypoBsie cTaHku Juisi OTKpBIThIX padotr (Caterpillar, P&H, Sandvik, Atlas
Copco, Schramm);

nparnaitael (Caterpillar, P&H, Ypanmam, HKM3);

TUIPAaBINYECKUE OJHOKOBIIOBBIE dKckaBaTophl (Caterpillar, Komatsu,
Hitachi, Liebherr);

KaHATHBIE KapbepHBIE OHOKOBINOBBIE dKcKaBatopsl (P&H, Caterpillar, TZ
(Taiyuan Heavy Industry), U3-KAPTEKC, Ypanmam);

kapbepHbie camocBaibl (Caterpillar, Komatsu, Hitachi, Liebherr, BEJIA3,
Volvo);

koJjiecHble norpy3uuku (Caterpillar, P&H, Komatsu, Volvo); - nentounsie
koHBeiepsl (Caterpillar, Joy, Sandvik, ThyssenKrupp Fordertechnik, Tenova
TAKRAF);

¢dpe3epubic komOariuel (Caterpillar, Wirtgen, Vermeer, Tenova TAKRAF);

koMOaiinbl Tuna «Highwall» nng BelemMku yrist U3 moJl BBICOKMX 3a00€B
(Caterpillar).
B nocnenyrommux craresx Oyner naH Oosee MOApOOHBIN aHanu3 HamOoliee

BOCTpe6OBaHHBIX Ha MCXKAYHapOAHOM PBIHKC 06pa3u03 BBICMO‘IHO-HOFpYSO‘IHOﬁ,

36 S, Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 110-115
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BBICMOYHO-TPAHCIIOPTUPYIOMIEH W OYpOBOM TEXHHUKHM KaK OTCUYECTBECHHOI'O, TaK
3apy0eKHOTO IMTPOU3BOJICTRA.

1.

2.

1.

KoHTpoJsibHBIE BONIPOCHI:
Kakue THIbpl MEXaHMYECKHMX 3KCKaBaTOPOB MCHOJB3YETCS B COBPEMEHHBIX
TOPHBIX KapbepoB?
CoBpeMeHHbIe (UPMBI 151 IPOU3BOJICTBA SKCKAaBaTOPOB?
JloctonHcTBa u HEJO0CTaTKU UCIIOJIb30BaHUS MEXaHUYECKUX
TUIPABINYECKUX IKCKABATOPOB

HUcnoab3yemble JiuTepaTyphbl:
Taylor & Francis Group. Mechanical excavation in mining and civil

industries. /CRC Press, London, New York, 2014.-388 p.
2. A Reference Guide to Mining Machine Application. Caterpillar Global Mining.

2005.
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IV. MATEPUAJIBI MIPAKTUYECKUX 3AHATHIA

1-npakTHYecKkas 3aHATHS
Pacuyer, aHaiu3 1 000CHOBaHNE OCHOBHBIX NAPaAMeTPOB MOA3EMHBIX
NMPOXOI4ECKHUX U JObIOYHBIX MAIIMH

Heap padorbi: M3yueHne MeTOlbl ONPENEIICHUE OCHOBHBIX IMOKa3aTeleu
MOA3EMHBIX MTPOXOTYECKHUX, CTPYTOBBIX U JOOBIYHBIX MAIIIHH.

ITocTanoBka 3a1aun:

IIpou3BOAUTENBHOCTh MPOXOAYECKUX KOMOAMHOB. I[IpoM3BOIUTENHHOCTH
MIPOXOJYECKOT0  KoMOaliHa  3aBHCHT OT THIIA  HWCIOJHUTEIHLHOTO OpraHa,
KOHCTPYKTHUBHBIX M PEXUMHBIX [apaMeTpoB KOMOaitHa, TOPHO-T€OJIOTHYECKUX
YCIIOBHI €ro paboThl, OpraHu3alMu padoT B 3a00e u Apyrux dGaxTopos.>’

Teopernyeckas  MPOU3BOAUTENBHOCTh IMPOXOAYECKOro  KomOaiiHa ¢
UCIIOJIHUTENbHBIM OPraHoM OYpOBOTO JEWCTBHS Ompejaensercs 1o ¢popmye:

Q,e0p=3600S v, 7, T/9ac

wia I = (Sg—m — 3600V

meop ~
v

rae  S- ceueHue MPOBOIAMMON BBIPAOOTKH, M?;
V.- MAKCUMallbHasl CKOPOCTh MMOjJauu KoMOaiHa, M/CeK;

M/4ac, (1.1)

max >

y - INIOTHOCTb IIOPOJibI B MACCHBC, T/Mg.

Teoperuueckas MIPOU3BOUTEIILHOCTD MIPOXOTYECKOr0  KoMOaiHa
M30MpaTeNbHOrO (IUKINYHOTO) ACHCTBHS Ompeeisercs mo Gpopmyie.

Q,.ep =3600mBv, .7, T/uac

Qeop
Sy
r1€ m - BBICOTa WJIM IIKUPUHA (MOUIHOCTH) pa3pylIaeMoro Ciosi, M:

JInsi KOHYCHBIX HMCIIOJHUTEIBHBIX OpranoB M=0,5d, , m;

3600 M8y
S

um I =

meop ~

M/gac. (1.2)

n.max %

d, - cpenHMI TUaMeTp KOHHYECKON KOPOHKH, M.

B - MakcuMasibHas BEJIMYMHA 3axXBaTa HWCIOJHUTEIHLHOTO OpraHa, M;
V, mx “MAKCUMaJIbHAsA BO3MOJKHAs CKOpPOCTh  IOIEpPEeYHOM nojauu

HUCIIOJIHUTCIBHOI'O OpraHa, M/CEK.

Texnuueckass  MPOU3BOAMTEILHOCTh  IMPOXOJYECKOr0  KomOaiiHa ¢
WCIIOJIHUTEIILHBIM OPraHOM OypOBOTO JCHCTBUSI OTMPEIEISICTCS

37°S. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 107-114
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Q,.. =3600SV, ., /K,..; T/9ac
WIIH 11, =3600v, K, ., mbac. (1.3)

rne K,., - K0dQOUIMEHT HCMOIb30BaHUS KOMOailHa BO BpPEMEHHU OOBIUHO
K,.;=0,3-0,4.
Texandeckas MIPOU3BOJAUTEILHOCTh POXOAYECKOTO KoMOaitHa

M30UpaTENbHOrO (LIUKJIMYHOTO0) JACHCTBUS OMNpEeesioT mo GopMyre:
Qmex = 3600mBVnmax Kmax.ﬁ ’ T/‘{aC

Qmea P m B

Il =—"+K =3600?Vnmax[( M/qaC. (14)

mex mex.6. mex.6. 9

DKCIUTyaTallioOHHAsl TPOU3BOAUTEILHOCTh COOTBETCTBEHHO OIPEACISCTCS 10
dbopmyie
Q, =Q,.K,, T/vac,
wm 11, =11 K, , m/4ac. (1.5)

K, - koadurmenT, yauThIBarouii Bcex mpoctoeB kombaitna K,~0,3-0,6

IIpumep pacyeTra NpoU3BOAUTEIHLHOCTH MPOXOAYECKOr0 KOMOaiiHA
IMKJINYHOro aecreus IK-3m
HcxonHble TaHHBIE K pacyeTy:
CedeHue TpanenuoaabHOM BBIpa6OTKI/I S=85 Mz;
JlOImyCTHMBIN IIPOLEHT BBIXOAA M3 CTPOs pe3loB Z = 25%;
Y nenpHbIN pacxo]l pe3loB Z,,=01 /M — s YIS,
Z,, =03 1mt/M* — JuIst HOpOJB;
BeJIU4YMHaA 3axBata B=0,6 M;
CpeaHee BpeMsl Ha 3aMEHY pe3la t, =2 MHH,
IUIOTHOCTB yriust y, =13 /™M
IJIOTHOCTB HOPOAKL 7, = 2,2 T/M3,
kod(ppunment HaaexxHoctu K, =0,9.
BEJIWYHHA OTOJIBUTaHMsI KoMOaiHa oT 3a00s a=1,0 M.
JUaMETp KOpOHKH d, =0,65 M.;
CKOpOCTh Toj1auu V, =138 M/mMuH;

o0111e€ YnCIIO pe3noB Z =18 mT
CKOPOCTh MAaKCHUMAJIbHOM TIONEPEYHOM IIOJJa4d MCIIOJHUTEIBHOTO OpraHa
V. mx =012 M/cexk.

TeopeTudeckasi MpOU3BOIUTEILHOCTh KoMbOaitHa (3.1)
Q,.e0p =3600mBv,, .7, T/4ac

MOHIHOCTB BBIHUMACMOT'O CJIOA YTI'JIA
m=Yx _0685_ 4455y,
2 2

Q,,, =3600-0,325-0,6-012-1,3=110 T/uac.
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Qu,, 110
Sy, 8513

TexHauyeckas IMPOU3BOIUTEILHOCTH KoMOaiiHa (3.3)

Qme:x = Qmeap Kmax ;

=10 m/yac.

11, =

1 .

Kmex - 1 60Tnp !
-t Vi
K, L.,

rae L,, - myTh UCIIOJIHUTENLHOrO Oprana 3a pabo4mil IUKII, M.
8 +8
=H, (——2-1), m.
LU.O B( 2dK )

H, = 2,2 M. BBICOTa IPOBOJMMON BBIPAOOTKH;
6, = 3,65 M. IIMPUHA HUKHETO OCHOBAHMS BBIPAOOTKHU;
6, =3,05 M. [IUPUHA BEPXHETO OCHOBAHUS BHIPAOOTKH.

3,65+ 3,05
:2,2 -/ = —1 :9,1
Lo ( 2.0.65 ) M

Bpewms poctost kombaiina
!
Tnp = T,w.o +t,u.o +t3.u > MHWH

BpeMs MaHeBpOBBIX orepanuu

T =

M.0

B = ﬁ =0,4 MuH,
138

t' - yaenbHbIE 3aTpaThl BpEMEHH Ha MaHEBPOBBIC OIEPaIUU

L, ,mBaz .0325.06-1.
by _ 90 91:0325-06-1-01

t' =200 1o
- Z v 25-18-1,38

g "m
Vv, =V, =138 m/MuH,

Y

n.max

=0,35 MHH.

t., - yIenbHbIE 3aTpaThl BPEMEHH Ha 3aMEHY Pe3IIOB
t,=L,,mBZ,t, =91-0325-0,6-01-2=0,35MmuH.

r,,=04+0,057+0,35=0,80 Mux

1
K, = =0,578
16008,

0,9 91

HpI/I Vnn :Vn_nmax 20112 M/CGK

Q,.. =110-0,578=6358 T/uac,

Qe 6358

mex = S_yy ~85.13

IIpu pabote xomOaitHa IIK-3M B BbIpaOOTKax cO CMEIIEHHBIM 3a00eM

PacucT IMPOU3BOAUTCIBHOCTH HOJIKCH IIPOU3BOAUTCA JIA YIJTIA U IIOPOAbI HJIIN
9TOM

=5,75 m/4ac.

0 CPEAHUM IIOKasaTensMm V., U V.., 7, U 7, WIA V_ ., 7,. llpn

TeXHUYECKasi MPOM3BOJIUTEIBHOCTh KOMOalHa
Q,.. =3600mBv, 7. K,.., T/4ac
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CpenHssi CKOpOCTh TIOTIEPEYHON IOJa4H, M/CEK
Sv,v
Voneg = o———=— » M/CEK.
SV, +S,v,
rae S - IUIOmAAb MOIEPEYHOrO CEYEHHS IPOXOAUMON BBIPAOOTKU M2 v, =012

m/cek, V, =0,06 M/cek — CKOPOCTh MONEPEYHOMN MOJaYM MCIIOIHUTEIBHOIO OpraHa
II0 YTJIIO U TIOPOJIE.
S, =4 M? S, =45 M — [IOLIA/X MOIEPEIHOTO CCYCHHS YTOIBHOTO U IIOPOAHOTO
32004.
v _ 8,5-0,12-0,06
P 4.0,06+4,5-012
7,5, 7Sy 13-4+2,2-45

=0,078 m/cex

Voo = S = 85 :1,8 T/M3
Q.. =3600-0325-0,6-0,078-18- K., T/uac
1 .
Kmex = i 60Tnp '
K, L, ™

rae L,, =91M—1yTh UCIIOJIHUTENHHOTO OpraHa 3a pabodyuil UK
T,,~BpeMs IIPOCTOECB

T, =T,,+t,+1t,, MUH

no :E:%:OA MHH
v, 138
mBZ
t :ZOOM, MUH
' VWA

rae Z,,, -CpEeIHUi yIeIbHBIA Pacxoj pe3LoB
_ Z,S +2,53, _ 01-4+03-45
" S 85
91-0,325-0,6-1,0-0,22
= 200 : ! ’ ! = 0’071 MUH
25.18-1,38

t,, =LU_0mBZycptp =91-0,325-0,6-0,22-2,0=087 MuH

r,,=04+0,071+087 =134 MuH
K, = L =0,58

mee 1 60 1340 078

0 9 91

Q,.. =99-0,58=57,3 1/yac
_ Qe 573 _ 3,74 m/gac

Sy, 85-18
DKCIUTyaTallMOHHas MPOU3BOJAUTEIBHOCTh npoxoz[quKoro KoMOaiiHa (25)

Q Qmex 21
,=1,K,;

mex 91

Z =0,22 wr/m°

mex

[Tpuanmas K, =05, momydum
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Q, =57,3-0,5=28,65 1/uac
11, =3,74-05=187 m/4ac.
IlonydeHHbIe pe3yabTaThl IPOU3BOAUTEIBHOCTH II0KA3bIBAIOT, YTO

Qureop? Qe Qs
11,0 1,,0)Q,

IIpou3BOAUTEIBHOCTH CTPYTOBOil YCTAHOBKH

Teopernueckas (pacueTHasi) MPOU3BOAUTEIHLHOCT CTPYTOBOM yCTaHOBKH

OMPENIEIIICTCS 110 BRIPAKCHUIO
Q,e, =60-H-h-v-y, T/4ac, (13)

rae H - MOIIHOCTh BEIHUMAEeMOI'0 IIJIacTa, M;

h - ToimuHa cpesa, M;

V - CKOpPOCTb pe3aHus CTpyra , M/MUH;

y - INIOTHOCTh BBIHUMAEMOTO I1acTa, T/ M
Texaudeckass MPOU3BOIUTEIHLHOCTh CTPYTOBOW YCTAHOBKU OMPENCISICTCS T10
BBIPKCHHIO

Qe = meop K,,, T/4ac, (14)

rae K, - K03pQUIMEeHT TEXHUYECKOro COBEPIICHCTBA YCTaHOBKH (K, <1),

XapaKTepU3YyIOIINil BO3MOKHOCTh €€ HEMPEepPhIBHON paboThI

1 :
Kn=——"7 1 (15)
1+ K.0. H.0 V.H.
T

rae 7,, - 3arpaThl BpPEMEHM Ha KOHLEBBIE  OIEpaluu, ONpeaessieMble

XPOHOMETPAKOM.
T, -3aTpaTbl BPEMEHHM Ha OIEpalli, HECOBMEIIEHHbIE C pabOTON CTpyTra

(3aMeHa pe3loB U Mp) U ONpeIeIiseMbIe
T,, =HhLyzt , Mmun/nuk, (16)
rae L - miiiHa J1aBbI, M;
Z - yACIBHBIN pacxoj pe3loB, ITYK/TOHHY;
t, - BpeMsi 3aM€HBI OIHOIO pPe3la, MUH;

T,, - 3arpaTel BPEMEHH Ha YCTPAHEHHE HEIOJAJ0K, MHH, OINPEIEISAECTCS I10

BBIPAKEHUIO

1
T,,= T(K_ —1), MUH/ITUKIL,

3.H

T — BpeMs chema cpesa 3a OJIMH MPOXOJ] CTpyTa (IIUKII)

L
T =—, MHH,
v

K,, - KOO(QQUIMEHT SKCIUTyaTalliOHHON HaJeXHOCTH CTPYTOBOM YCTaHOBKH.
OKCIuTyaTalluoOHHAs MPOU3BOJAUTENIBHOCTh CTpPYTa.
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Q,=Q,.-K,, T/4ac (17)
K, - KOOQQUIMEHT HENpepbhIBHOCTH paboThl cTpyra. [IpuHuMaercs Ha OCHOBe
XPOHOMETPAKHBIX HAOJIOICHUN.

HpOHC}BO}IHTCJ’IbHOCTb BBIEMOYHBIX KOMIIJICKCOB

[Tpon3BOUTEIIPHOCTh BBIEMOYHBIX KOMIUICKCOB (arperaTroB) 3aBHCHUT OT
neinoro psma  (GakTopoB W, B TMEPBYIO OUYEpedb, OT TOPHO-TEOJIOTHYCCKUX U
TOPHOTEXHUYECKUX YCIOBUH WX pPabOThl, PEKUMHBIX W KOHCTPYKTHBHBIX
napamMeTpoB (QYHKIIMOHAIBHBIX MAIUH WM CTETICHHM WX HCIIONB30BAHUS  BO
BpeMeHU. [loATOMy MpPUMEHHTENHHO K BBIEMOUYHBIM KOMIUIEKCAM M arperaram
HEOOXOJMMO PAa3IMYaTh TEOPETUYECKYI0, TEXHHUYECKYI0 M OKCIUTyaTaIlMOHHYIO
MIPOU3BOJUTEILHOCTD.

TeopeTnueckasi NPOU3BOAUTEIHLHOCTD

Teopetnyeckass TPOM3BOJUTEILHOCTh KOMILIEKCa (arperarta) sBIISICTCS
MaKCHMAaJIbHOM, TaK KaK OMNpeJeseTcss B CIWHHUIYy BPEMEHHU HENPEPBIBHOMN
MIPOM3BOJIUTEIILHOM pabOThI ¢ paboYMMH MapamMeTpaMu, MaKCUMaJbHBIMH IS
JAHHBIX YCIIOBHH 3KCILTyaTaIlldd U ONpeACIsieTCs 1Mo hopMmyIie:

Q,1cop =60m - BV, ¥ ; T/4ac, (2.1)

IZI€ m - CPEAHsS MOIHOCTB IUIACTA, M;
B - mMpHHA 3aXBaTa MacCHBa YIJISI HCIOJHHUTEIbHBIM OPraHOM, M;
V, - CKOpOCTb 0J]Ja4¥ BHIEMOYHOM MalllMHbI B0JIb 320051, M/MUH;
7 - INIOTHOCTH YIS, T/M°,

[lIo Teopernyeckoil MPOU3BOAUTENHHOCTH BBIEMOYHOTO KOMIUIEKCA WJIU
arperara, HaWJEHHOM MO mNpuBeneHHOM Bbluie (opmyne (2.1) BbIOMpaercs
000pyJIOBaHUE BCEW TEXHOJIOTMYECKOW LIENH OT BHIEMOYHOIO 3200 /10 TJIaBHOU
TPAHCIIOPTHON MAarucTpaiu.

TexHu4eckasi NPOU3BOAUTENIbHOCTD

Texnuueckass MPOU3BOAUTEILHOCTh BBIEMOYHOTO KOMILIEKCA (arperara) —
MAaKCUMaJIBHO  BO3MOXHasi  CpEIHEYacoBas €ro IPOU3BOAMUTEIBHOCTb  IIPU
pabote B KOHKPETHBIX YCIOBUAX DKCIUTYaTalluH. Texnuueckas
IIPOU3BOJAUTEIBHOCTD  OMNPEIEISAETCS KOJIMYECTBOM JOOBITOrO YISl B €IUHULLY
BPEMEHHU C YYE€TOM MEPEPHIBOB HA BBHINOJHEHUE HEM3OEKHBIX BCIIOMOIATEIbHBIX
onepanui, IPUCYIINX JAHHOMY KOMIUIEKCY.

K HUM OTHOCSTCS MaHEBpPOBbIE KOHLEBBIE ONEpAIMH, 3aME€Ha paboyvero
WHCTPYMEHTA, YCTPAHEHNE TEXHUYECKUX HEMOJIAIOK.

TexHuueckas NPOM3BOAUTEIBLHOCTD ONPEEINAETCS U3 YPaBHEHUS
Qmex = Qmeome > T/qac7 (2'2)
rie K,<l - xo3(p(ULIHEHT TEXHHUYECKHM BO3MOKHOW HEMPEPHIBHOCTH PaOOTHI

KOMILJIEKCa (arperara).
Nwmes B Buay (2.1) nomyuum
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Q... =60mBv,y-K | 1/4ac, (2.3)

KoadduimeHT TEXHHYECKM  BO3MOXHOW  HEMPEPHIBHOCTH  PabOTEHI
omnpenensiercs no popmyie

T'l/l
, =, (2.4)
r,+T,,
rae T, - BpeMsi TNPOU3BOJUTEIIBHOM pabOThl BHIEMOYHOM MAaITMHBI KOMILICKCA,
MMWH;
T,, - BpEMs Ha HECOBMELIEHHLIE C PabOTOM  MCIIOIHMUTENHLHOIO OpraHa

BCIIOMOT'aTCJIBHBIC OIICpalnu, NpUCymuc KOMIIICKCY, MHH.

M

T, = VL, MUH. (2.5)

L — muHa 1aBbIL, M.
r,=7,,+T7.,+T,, +T,, , MuH (2.6)

VO

rae T,, - 3arparbl BPEMEHW Ha HECOBMEIICHHBIE MAHEBPOBBIE OINEpaldd B

TE€YEHNE LHKJA, MUH;
- IPY YEJIHOKOBOM cXeMe padoThl C IIEMHBIM TAroBOM opraHom T, =0;

M.0

. L
- IPY OTHOCTOPOHHEHN pabOTE C LIEMHBIM TATOBBIM OPraHoM T, = — , MUH;
Vn

T ., -3arpaTbl BpEMEHU Ha HECOBMEIICHHbIC KOHIIEBBIE ONEpallui (MIEPEMOHTAK

K.0

MOTPY30YHOIO IIMTKA, TMEPEJBM)KKA MNPUBOJAHBIX M HATHKHBIX  CTAHIIUU
KOHBelepa, CMa3Ky U NPOYNE), MUH;
[To xpoHomerpaxubiM aaHHBIM I, =30MuH;

T,, -3arpaThl BpEMEHH HA 3aMEHY MHCTPYMEHTA, MUH

3.uU

[Ipu u3BECTHOM yJEIBLHOM pacxojie pado4yero MWHCTPYMEHTa BpeMs Ha €ro
3aMEHY MOXXET OBbITh MOJCYUTAHO IO hopMyJie
r,,=L-mB-y-Z-t, (2.7)

rae L - JauHa JIaBbI, M;

m - CpeIHssl MOIHOCTh IUIACTa, M;

B - mmpuHa 3axBarta, M;

7 - INIOTHOCTB YIS, T/M3;

Z - yIeIbHBIA pacxo/ pe3IoB, IIT/T;

t, - BpeMsI Ha 3aMEHY OJHOTO pe3lia, MUH.
YaenpHbIM pPacxoJl MHCTPYMEHTA 3aBUCUT OT €ro CTOMKOCTH, a TAaKXKe OT
KpermocTh W aOpa3uBHOCTH  YTOJIBHOTO mnacta. Jag  Hambonee
pacrpoCcTpaHEHHBIX PE3LOB, ApMUPOBAHHBIX TBEPABIM CIUIaBOM, HX pacxol IpHU
pabore Ha wMarkux yriasx (f =0,7+1,0)coctaBaser z=0,005-0,011T/T, YIJIsSIX
cpeaneit kpenoctu (f =1,0+15) z=0,010-0,10 mT/T, KPEIKUX U BEChbMa KPEMKUX
yrisx ( f =20 u Gonee) z=010-0,25 mT/T.
T, -3aTpaTbl BPEMEHHM Ha YCTPaHEHHE HEUCIPABHOCTEH B pabOTE KOMILIEKCA

WJIM arperata MOTYT ObITh BBIPAKEHBI B 001IeM BUjie (OPMYIIOi
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L 1
T, = Z(K—H -1), (2.8)

rjae V, - CKOPOCTh MoJauu KomOaiiHa BIOJb 320051 M/MUH;
K, - xodpdunueHT HAASKHOCTH  KomOaitHa, mms komOaiiHa 1K-101
K,6=08+09

JKCIIyaTaAllMOHHAA NPOU3BOAUTEIbHOCTH
OKCIulyaTalMOHHAasi  IPOU3BOJAUTEIBHOCTh 3aBUCUT OT  CTENEHU
UCIIOJIb30BAaHUSI TEXHUYECKOW BO3MOXHOCTH arperata B KOHKPETHBIX YCIOBHUSX
IKCIUTyaTalUH.
OKcIUTyaTallMOHHAsl MPOU3BOAUTEIBHOCTD ONPEAEIAETCS C YYETOM 3arpar
BPEMEHU TaK)K€ Ha OpPTraHU3allMOHHbIE U TEXHUYECKHE HEMOJAKU, HE 3aBHUCSIIHE
OT KOHCTPYKIMU KOMILJIEKCA U €r0 CXEeMbl paboThl, T.€.

Q=Qu, K, (29

rie K, - ko3p(duUIUEeHT HenmpephIBHOCTH pPadOTHl KoMOaiiHa B mpolecce

3

9KCILTyaTallhu B KOHKPETHBIX YCJIOBUAX 336051;

T
=—, (210
’ T+Tnp+Ta.o. ( )

rac Ta.o. - 3aTpaTbl BPCMCHH HaA OJKCIUITYATAlIMOHHBLIC OIICpaluH, 3aBUCAIINC OT

OPraHU3aIMOHHO-TEXHUYECKUX HEYBSI30K U YCIOBUM SKCILTyaTalliyd, MUH.

K HMM  oOTHOcsTCS  3arpaThl BpEeMEHM Ha OOMEH BaroHETOK Ha
MOIPY30YHOM IIYHKTE; OXWUJAHHUE TOPOKHSKA, AJIEKTPOIHEPTUH, 3aIEPKKY B
3aKperieHuu 32005, YCTpaHEHUE BBIBAJIOB IMOPOJIBI U T.I.

IIpumepHo MoxHO npuHUMATH 1,, =270—-580 MUH. Ha UK.

[Tpon3BOAUTENEHOCTS BPYOOBBIX MAIIMH  OMPEICIsACTCS  aHaJOTHYHO,
YUHUTBIBASI, OJIHAKO, TO OOCTOSATEIHCTBO, YTO OHA U3MEPSETCS B KBaJIPaTHBIX
MeTpax IiacTa, MoJapyOJIeHHOro0 B €IMHUIY BPEMEHHM, a MO IIUPUHON 3axBaTa
IIpY 3TOM TIOHMMAETCs ToJjie3Has TIIyOuHa BpyoOa.

KoHTpoJsibHBbIE BOIPOCHI:
1.Kakue npou3BOUTEIbHOCTH UMEIOT IMTPOXOTUECKIE MAIIUHBI?
2.Kaxkue 3atpaThl BpeMEHH UMEIOT MAITUHBI BO BpeMsi paboThI?
3.UTo BXOAMT B HKCILTyaTallMOHHBIE 3aTPAThl BpEMEHU?

HUcnoab3yemble TUTEPATYPHI:
1. S. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus
unveils its future intentions. E&MJ October 2011. p. 107-114
2. Mazeii A.C. T'opHbie MammHbl. MeToauyecKkue yKazaHUs K IMPaKTUYECKUM
3agaTusaM. — Aamartsl.:Kas3IITH, 2001.
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2-MIPAKTHYeCKAas 3aHATHS
TexHonornyeckne cxeMsbl OA3¢MHOI0 TPAHCIIOPTA WIAXT U PY/AHUKOB.

Heab padorel: V3ydyeHne TEXHOJOTMYECKUX CXEM MOJI3EMHOIO0 MarucCTpaJlbHOTO
Y BCIIOMOTaTEIbHOTO TPAHCIOPTA, B3aUMOCBSI3b CUCTEMAaMH pa3pabOTKaMU U CXEM
TpaHCIOopTa.

CxeMbl MOA3EMHOT0 TPAHCIOPTA, CXEMbI BCIIOMOIAaTeIbHOIO TPAHCIIOPTA,
TpaHCIOpPTHAs  MOJA3EMHAs  CUCTEMa  MIaXThl, YYacCTKOBBIM  TpaHCHOPT,
MarvucTpajibHbII TPAHCIIOPT.

IHocTanoBKa 3aga4n:

IloHsiTHE 0 TEXHOJIOTMYECKOIl cXeMe MOJA3eMHOro TpaHcmopra. Cxembl
no03eMH020 mpaHcnopma 000N TIAXThl WIM PYJAHHKA B KaXKIbIH MOMEHT
BPEMEHU XapaKTEPU3YOTCS B3aMMOYBSI3aHHbBIM IPOCTPaHCTBEHHBIM
pacmoiIoKEHNUEM TPAHCIIOPTHBIX TOPHBIX BBIPAOOTOK M IKCILTYyaTHPYEMBIX B ATHX
BBIPA0OTKAxX CPEJICTB TPAHCIIOPTA.

JUtst 1EefCTBYIOIIMX IIAXT OHM JUHAMUYHBI U MEPUOJUYECKH MEHSIIOTCS B
CBS3M C M3MEHEHUEM DPACIOJIOKEHHSI OYMCTHBIX M MOJTOTOBUTEIBHBIX 3a00€B B
npenenax IIAXTHOTO TMOJdSl M 3aMEHOM CpeACTB TpaHCIopTa B MpPOLECcCce
skcrryaTaii. CXemMbl TPAHCIIOPTa MPOEKTUPYEMBIX OOBEKTOB COCTABIISIOTCS Ha
HamOoJIee XapaKTepHbIE IEPUO/IbI UX IKCILTyaTal[Mu: cAada MaXThl UIU PYJHUKA B
AKCIUTYaTalMl0, OCBOCHHE NPOEKTHOM MOIIHOCTA M MaKCUMAaJbHOE yAaJeHUE
TOPHBIX PaboT.

IIpuMep BHIOOPA MOA3EMHOI0 TPAHCIIOPTA

Texnonozuueckan cxema nOO3eMHO20 mMpancnopma, - TO KOTOPOU
TPAHCIIOPTUPYIOTCA OCHOBHOM I'Py30IMOTOK (YyroJib, pyJia) U3 OUYUCTHBIX 3a00€B U
IPy30MOTOKH U3 MOJTOTOBUTEIBHBIX 3200€B K CKUIIOBOMY CTBOJIY, a TAKXKE JIIOH,
BCIIOMOTaTeNIbHbIE MaTepuaibl U 000pyJOBaHUE K pabOYMM MECTaM, COCTOUT U3
psilia OTJETbHBIX TPAHCIIOPTHBIX 3BEHBEB, OOBEAUHEHHBIX MEXTY COOOM y31amu
conpsbkeHud. ['maBHBIM omnpenenstonuM (pakTopoM B OOLIEH cXeMme SBIAETCS
CXeMa TPaHCIOpPTa OCHOBHOTO TpYy30MOTOKa M3 O4YMCTHOro 3abos. OHa B
3HAYUTEIIbHOU CTEIECHH npeaoIpeaeser CXeMy TpaHCIopTa u3
MOJATOTOBUTENLHBIX 3200€B U CXEMY BCIIOMOTATEIHHOTO TPAHCIIOPTA.

Cxempl  6cnomozamenvHo20 MPAHCHOpMA  OTIMYAIOTCA  OT  CXEM
TpaHCIIOpTa yIJg WIH pPyJabl TEM, YTO BCIOMOraTelIbHbIE MaTepUallbl U
000pyIO0BaHUE JOCTABISAIOTCSA B IIAXTY YaCTO MO HECKOJbKUM BEPTUKAIBHBIM WU
HAaKJIOHHBIM CTBOJIaM, a TaKXe MO CKBakuHaMm U 1ypdam (IIpu CpaBHUTEIHLHO
HEOOJBIION rTyOrMHE BCKPBITHUS) WIH 10 ITOJIBHSAM, a B MMOA3EMHBIX YCIOBHUSX IS
WX JIOCTABKM HCIOJB3YIOTCSl JOMOJHHUTEIBHO BEHTWISIUOHHBIE BBIPAOOTKH U
BBIPAOOTKHU CIIENIUATLHOTO HA3HAYCHUS.

Tpancnopmuasa noozemuas cucmema wiaxmosl VI PyJIHUKA MOXKET OBbITh
pa3ziesieHa Ha B3aWMOCBS3aHHBIE ITOJACUCTEMBI YYACMKOE020 U MAZUCMIPATIbHO20
mpancnopma.

Yuacmkoewvtit  mpancnopm  npencrtaBisier  coOOM  COBOKYMHOCTh
TPAHCIOPTHBIX CPEJICTB U YCTPOMCTB, Pa3MEIICHHBIX B TOPU3OHTAIBHBIX H
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HAKJIOHHBIX BBIPAOOTKAX, PACIOJOKEHHBIX B KOHTYpax BBIEMOYHOW TMaHENH,
0JI0Ka, BBIEMOYHOTO ydYacTKa, dTa)xa 3a MpeaelaMyd JOOBIYHOTO BBIEMOYHOTO
yJacTka (J1aBa, Kamepa U T. 1.).

Mazucmpansnolii. mpancnopm  TPEACTaBIsET COOOKW COBOKYITHOCTD
TPAHCTIOPTHBIX CPEACTB M YCTPOMCTB pa3MENIaeMbIX B INIABHBIX TOPU30HTATBHBIX

U KalWTaJbHBIX - HAKJIOHHBIX BbIPA0OTKAX, MO KOTOPBIM OCYIIECTBIISIETCS
TPaHCIOPTUPOBAHUE TPY30B OT BBIEMOYHBIX YYACTKOB /10 OKOJIOCTBOJIBHOTO IBOpA
WIM TOBEPXHOCTH IAXThl (MpU HAJUYUM HAKIOHHOIO CTBOJIA WIN

aBTOTPAHCIIOPTHOTO YKJIOHA, IITOJBHU).

I[Ipy omHOM M TOM K€ MPOCTPAHCTBEHHOM PACIOJOXEHUN TOPHBIX
BBIPAOOTOK  BO3MOXKHO IIPUMEHCHHE  Pa3IMYHBIX 6UO068 MPAHCHOpMA,
CJIIEI0BATEJIbHO, HA KaXJOM IIaXT€ MOXXHO ITOJIYyYMTh MHOXKECTBO BapHAHTOB
TEXHOJIOTHYECKUX CXEM TPAHCIIOPTa, KOTOPhIE OyAYT OTIWYAThCS APYT OT JApyra
YUCJIOM BUJIOB TPAHCIIOPTA.

B 3aBucumoctu OT 3TOro, HaumOoyiee XapaKTepHOTrO, IOKa3aTelisi BCe
mexHonozuyeckue cxemvl mparncnopma (0 OCHOBHOMY TIPYy30MOTOKY) MOTYT
OBbITh pa3feleHbl Ha JIB€ MPUHLMIHUAIBHBIE ZPYHAbBL: - C OOHUM 6UOOM
mpancnopma u KomouHnuposannusle (1Ba U 60Jiee BUIOB TPAHCIIOPTA).

Ha OonbmmHCTBE ACHUCTBYIOIIMX IAXT W PYJAHUKOB B CBSI3U C
pPa3HOOOPa3HBIMM TOPHO-TCOJIOTMYECKUMH W TOPHOTEXHHYECKUMH YCIOBHUSMU
pa3pabaTbiBa€MbIX MECTOPOXKJACHUN HamOoJiee IMIUPOKO MPUMEHSIOT pPa3IHYHbIC
KOMOMHHMPOBAHHBIE CXEMbI TPAHCTIOPTA.

Buvibop mexnonozuueckoii cxemvl mpanHcnopma NpPOCKTUPYEMOM IIAaXThl
WM PYyJHHUKA JOJDKEH MPOU3BOJIUTHCS MPH KOMILJIEKCHOM ONTUMM3AIMU TOPHOTO
MPEANPUITUS, B SKOHOMHUKO-MATEMAaTHYECKOM MOJEIM KOTOPOro IOJACHCTEMA
«Ilo3eMHBIN TPAHCTIOPT» SIBIASAETCS OJJHOM U3 COCTABHBIX YaCTEM.

OneHKa MHOKECTBA BapUAHTOB U ONTHUMAajbHasi KOMIIOHOBKA MOJACUCTEMBI
«ITon3eMHBI TpaHCHIOPT» MPOUZBOAMUTCS TMOCIE MPUHSATHUS OCHOBHBIX PEIICHUI
M0 MPOEKTHUPYEMOMY MPEANPUITHIO, B TOM YHCJE: MO MOIIHOCTH, CXeMaM U
napaMeTpaM BCKPBITHSL M TOJTOTOBKH, CHUCTEMaM pa3pabOTKH, cXeMaM BEH-
TUJISALMM, CXeMaM MEXaHH3allMl OYUCTHBIX W MOJATOTOBUTEIBHBIX paboT, cXxemaM
TOPHBIX PabOT M MPOTSHKEHHOCTH TOPHBIX BBIPAOOTOK, CXe€MaM TPYIIUPOBAHUS
IJIACTOB U MOPSIKA UX OTPAOOTKH.

MeTtonuka ONTUMAJIbHOM KOMIIOHOBKHM CHCTEM II0JI3€MHOTO TpaHCIoOpTa
OpPUEHTUPOBaHA Ha KOMILJIEKCHYIO OIIEHKY MHOKECTBAa BapHUAHTOB ITOJICUCTEMBI.
CyMMapHbie KanuTajdbHbIE 3aTPaThl U IKCILUTyaTAllMOHHBIE PACXOJbl MO MOJ3EM-
HOMY TPAHCIOPTY BKJIIOUYAIOT 3aTPaThl U PacXobl MO: TPAHCIOPTUPOBAHUIO YTJIS,
PYyJAbl, TIOPOJBI, MaTepHaJIOB, 00OPYJOBaHUS W JIOJICH B Ipeaenax Bced oOie
[IAXTHOM CXEMbI;, MPUEMY-OTIIPABJICHUIO (TMOTPY3Ke, pasrpy3Ke, IMeperpysKe)
I'PY30B U JIIOJIEH B MECTaX CONMPSIKEHUS TPAHCTIOPTHBIX 3BEHBLEB.

[Ipu évi6ope cxemvt u cpedocme mpancnopma st JEACTBYIOIIETO TOPHOTO
OpeAnpusiTas, T. €. MPU 3aJaHHBIX CXEMaxX TOPHBIX BBIPAOOTOK, a TaKxKe JJsi
PEKOHCTPYUPYEMOTO M BHOBBH MPOEKTUPYEMOTO MPEANPUSITUS B CiIydasx, KOrja
y4eT TPAHCHOPTHBIX PACXOJOB CYIIECTBEHHO HE BIHUSET Ma CXEMYy TOPHBIX
BBIPAOOTOK, peliaeTcs TOJBKO 3ajiada Mo ONTUMHU3AINU TPAHCIIOPTA, T. C. UCXOMAS
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U3 33JJaHHOM CXEMBI TOPHBIX BHIPAOOTOK, 3HAUYEHUN U HAMPABICHUN IPY30IIOTOKOB
ONPENENAITCd ONTUMAJIbHbIE TMapaMeTpbl MOJCHUCTEMBI  TpPaHCIOpPTa HO
KpUmepuo MUHUMYMA MPAHCHOPHIHBIX PACX0008.

[IpoexkTrpoBaHMEe ¥ COBEPUICHCTBOBAHUE CXEM TPAHCIOPTa HOBBIX,
PEKOHCTPYUPYEMBIX U JIEUCTBYIOIIUX MIAXT U PYJHUKOB JOJKHO MPOU3BOAUTHCS
B CTPOTOM YBSA3KE C KOMIUIEKCOM pPELICHUH [0 IPOTPECCUBHOM TEXHOJIOIUU
JOOBIYM  TOJIE3HOTO HMCKOIMAeMOro, ONPEACICHHONM OCHOBHBIMH TEXHHUKO-
SKOHOMHUYECKMMH HAMNpPaBJICHUSAMH Pa3BUTUS OTpaciiedl TOpHOJA00bIBAIOIICH
POMBIIIIEHHOCTH.

TexHo0rHYeCKHE CXeMbI MO3¢MHOT0 TPAHCIIOPTA PYIHUKOB

OcHoéHbiM  hakmopom, ONpENeNsionUM BbIOOp TOW WIM  WHOU
TEXHOJIOTUYECKOU CXeMbl MO03eMHO020 MPAHCROpmMA HA PYJAHUKAX, SBISIETCS
MIPUHATAS] CXeMa 6CKPbIMUs U HOO20MO8KU PYOHO20 meJld.

[Ipy BCKpBITUM BEPTUKAJbHBIMU M HAKJIOHHBIMU CTBOJIAMU HO020MI08KA
nONO2UX U HAKAOHHO 3A1€2ai0umux MeCmOpPOMNCOeHUll  OCYUIECTBISETCS
MIPOBEJICHUEM OMKAMOUHBIX 6bIPAOOMOK no pyde Ha ypoBHE MO4YBHI (puc. 1, a)
WU 4Yallle B BUJIC KOHUECHMPAUUOHHBIX (noJ1eeblx) evipadbomok (puc. 1, 6) no
MOPO/JIe HUXKE YPOBHS MOYBBI PYJHOTO Tejla, Ha KOTOpble oTOUTas B OJ0Kax pyna
MEPEernyCcKaeTcsl 4epe3 YYacTKOBBIE PYIOCIYCKM M TPY3UTCS B TPaHCHOPTHBIE
cpencTaa. 8

KoHuentpanmonusie  BBIPAaOOTKH, 1O  KOTOPHIM  Kak  MpaBUJIo,
OCYILIECTBIISIETCS OTKATKA PY/Ibl JOKOMOTUBHBIMHU COCTABAMH JI0 OKOJIOCTBOJILHOTO
JIBOpA, HAXOJSATCA BHE 30HBI OOPYIIEHUS, YTO TapaHTUPYET UX YCTOMYMBOCTH U
MIPOBEJICHUE IYyTH C palUOHATBHBIM TMpoduiaeM. Pynocmycku crnocoOHBI akKy-
MyJIHpOBaTh  pyAy, TMO3TOMy paboTa  JIOKOMOTHBHOM  OTKaTKH  Ha
KOHIICHTPAI[MOHHOM TOPWU30HTE HE 3aBUCUT OT pPaOOThI JOOBIYHBIX 3a00€B H
CPEACTB AOCTABKH JI0 PYAOCIYCKOB.

Iloozomoeéka pyouvix men Kpymozo nadeHus  OCYUIECTBIISIETCS
amaxcuvimu (puc. 1, 6) unu epynnosevimu (puc. 1, 2) xeepwinazamu. llpu
ATAXXHOM TMOATOTOBKE MOABEMHBIE COCYBI 3arpy»KalOTCsl Ha KaxaoMm sTaxe. [Ipu
MOJATOTOBKE TPYNIIOBBIMH KBEpILIAraMU PYly MEPEMyCKatOT C BEPXHUX ITAXKEH 1O
KalUTAJIbHBIM ~ PYJOCITyCKaM Ha  TPYNIOBOM  KBeplUiar, Ha KOTOPOM
KOHIIEHTPUpPYETCA J00bYa C BBIIENEKAMUX (Yepe3 OIMH WM HECKOJIbKO)
ATaxKe.

[Ipu pa3paboTke MECTOPOXKICHUA B 20PUCHIBIX MECHIHOCHAX 6CKPblmuUe
Mecmopodcoenusn ocyuwiecmenaemcea wimonwnen (puc. 1, 0). Ilepenyck pyasbl c
BEPXHUX TOPU30HTOB MPOU3BOJUTCS MO KAMUTAIBHOMY PYJOCIYCKY, a CITyCK-
MOIBEM JIIOJIEH U MaTEPHAJIOB HA JOOBIYHBIE TOPU3OHTHI IO CJIIETIOMY CTBOJTY.

3a mocneaHue roAbl B HEKOTOPBIX CIydasX MPUMEHSIIOT cXeM) 6CKPblmus
66PMUKANIbHBIM ~ CMBOJIOM B COUYETAHUU C HAKIAOHHHIM  CRUDPATbHbLIM
asmompancnopmuvim ykionom (puc. 1, e). Ilpu 370l cxeme nepenyiieHHas Mo

38 S, Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 123-130
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PYAOCIlyCKaM Ha KOHIIEHTPALlMOHHBIA TOPU30HT pyla, TPAHCIOPTUPYETCS K
OKOJIOCTBOJIBHOMY JBOPY U BBIIAETCA CKUIIOBBIM NOABEMOM I1I0 BEPTUKAIBHOMY
CTBOJY, @ aBTOTPAHCIIOPTHBIN YKIIOH CIIYXKHUT JJi ABUYKEHHSI CAaMOXOJHBIX MaIIuH
C OJHOIO0 TOPU30HTA HA JAPYrOM M Ha IOBEPXHOCTb, a TAKKE I IEPEBO3KH
pabOTHUKOB B aBTOOycax M JOCTaBKM AaBTOMOOWJISIMM BCIOMOTraTEIbHBIX
MaTepuasioB U 000pyJI0oBaHUsA. B HEKOTOPBIX Ciyyasx MpU JOpabOTKE HUKHUX
TOPU30HTOB, HE BCKPBITHIX BEPTUKAIBHBIM CTBOJIOM, MOXET MPUMEHSTHCS TAKKE
TEXHOJIOTUYECKAsA CXEMa TPAHCIIOPTUPOBAHUSA PY/Ibl CAMOXOIHBIMU MAllIMHAMU T10
aBTOTPAHCIIOPTHOMY YKJIOHY Ha KOHUEHTPAMOHHBIA TOpPU3OHT. lIpuMeHeHune
TaKoW cXeMbl TpeOyeT crenuaibHOro 00OCHOBAHUS 1O CPABHEHUIO C BAPUAHTOM
yIIIyOKH CTBOJIA U TPAHCTIOPTUPOBAHUS IO TOPU30HTAIILHBIM BBIPAOOTKAM.

Puc. 1. CxeMbl BCKpBITUS PYIHBIX MECTOPOKICHUM:

a — BbIpabOTKaMH MO pyAe; 6 — TMOJEBBIMU BBIPAOOTKAMU; 6 — ITAKHBIMHU
KBEepLUIaraMM; 2 — TpPYNIOBBIMU KBeplUIaraMu; o — INTOJIbHEH; e —
BEPTUKAJIBHBIM CTBOJIOM C aBTOTPAHCHOPTHBIM YKIOHOM (KpYyTOIAJarolIuX
MECTOpOXKAeHH); 1 — CTBONM; 2 — OTKAaTOYHBIM IITPEK; 3 - YYaCTKOBBIN
PYIOCIYCK; 4 — KamuTaJIbHBIN PYyJOCIyCK; 5 — KBepIwuiar; 6 — ciemnoii cTBoi; 7
— IITOJBHS; 8 — aBTOTPAHCMOPTHBIN YKJIOH; 9 — aBTOTpaHCIOpPTHAs BBIPAOOTKA;
10 — aBTOMOOUIBHBIN rapax; 11 — npobunvHas kamepa; 12 — xonseiiep; 13 —
3arpy304HbIil OyHKep CKHIIOBOTO CTBOJIA
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Iloozomosxka ManoMowHbIX MECHMOPOIHCOeHUI TIPU DTAXHON pa3paboTKe
00blUHO pPYOHaA, MECTOPOXKICHUU CpeOHell MOWHOCHU U MOWHBIX — CMe-
WanHasn.

[Ipu pa3paboOTKe KUIBHBIX MECHOPONCOCHUN MAT0U MOWHOCHIU
MIPUMEHSIETCSL CXemMa nO020MOBKU ¢ PYOHbIM wimpekom (puc. 2, a), Ha KOTOPOM
MIPOU3BOJIUTCS 3arpy3Ka BaroHeTOK. [Ipu mpon3BOACTBEHHON MOIITHOCTH PYJIHUKA
00 2 mMan.m /200 npumensemcs mynukosas cxema omkamxu (puc. 2, 2) ¢
MOTPY3KOH BaroHeTOK B opTax. CocTaBbl, HAXO/SIIMECS B OpTaxX IO MOTPY3KOH,
HE TIPEMATCTBYIOT JBIDKCHHIO 110 TIOJICBOMY INTPEKY, KOTOPBIH SIBISETCS
OCHOBHOM TPaHCIIOPTHOM BBIPAOOTKOM.

[Ipy TpPOU3BOJICTBEHHON MOIIHOCTH pPYyJHUKA 0oliee 2 MJIAH. m/200
MPUMCHSCTCS CXeMa C KOJIbUesbiMu opmamu U IByMs KBepuuiaraMu (puc. 2, 0),
IpU KOTOPOM MOTOK TPYKEHBIX M TMOPOKHHUX COCTaBOB pazaensierca. [lpu
COOTBETCTBYIOIIMX TOPHO-TEOJIOTUYECKUX  YCIOBUSIX MOXKET TMPUMEHSATHCS
KOMOUHUPOBAHHAA MYNUKOBO-KOIbYEEA CXEMA OMKAMKU.
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Pucynok 2. Cxembl €rnocoOOB MOATOTOBKH:
a —IITpeKoBas pyJiHas MOJrOTOBKa C TYNUMKOBOM CXeMOH TpaHcmopra; 0 —
LITPEKOBAsl TOJEBAsl MOJATOTOBKA C TYNUMKOBOM CXEMOW TpaHCIOPTa; 6 -
HITpEeKoBasi KOMOMHUPOBAHHAS TOJIMOTOBKA C KOJIBIIEBOM OTKATKOM; & — OpTOBas
MOJATOTOBKA C TYMHKOBOM CXEMOM TpaHCIOpTa;, O — OpTOBas MOATOTOBKA C
KOJIBIIEBOM CXeMOM TpaHcmopTa; 1 — pyaHbIA MTPeK; 2 — TOJIeBOM MITPEK; 3 —
opT; 4 — KOpPOTKHI KBeplLIar (BOCCTAIOIINE HA CXeMaX HE YKa3aHbl).
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CyliiecTByole cucmemsl pa3padbomku B 3aBUCUMOCTH OMI CROCOOA
mMpPAHCROPMUPOBAHUA PYObl TIOAPA3ACIAIOT HA IBE€ OCHOBHBIC TPYIIIHI:

- cucmempl, y KOTOPHIX B OUYHUCTHOM MPOCTPAHCTBE OCYU{ECHIBIAACHCA
MexXaHuveckoe MmMpAHCnOpmMuposanue pyobl CaAMOXOIHBIMH  TIOTPY30YHO-
TPAaHCTIOPTHBIMH ~ KOMILJIEKCAMH, KOHBEWEpaMHu, CKpPEIEePHBIMH U JIPYTUMHU
YCTAaHOBKaMH (KaMEpHbIE, CIIOEBOTO OOpYIIEHHUs, IOCIOMHON BBIEMKH C
3aKJIAJKOU U JIp.);

- cucmempl, Y KOTOPBIX pyJa BBITYCKACTCS CAMOMEKOM HA TIOIITAKHBIC
WM OTKATOYHBIC BHIPAOOTKH (SPTAXKHOTO TMPUHYIUTEILHOIO OOpYIIEHHUS, C
MOJPTAXHBIMU IITPEKAMU M Jp.) C TOCICAYIOIIMM TPaHCTIOPTUPOBAHUEM
cpelncTBaMu MexaHu3anuu (0OBIYHO JIOKOMOTHMBHAs OTKaTKa) MO BhIPaOOTKaM B
JTHUIIE 0JIOKOB, KOTOPBIC MPUHUMAIOT OTOUTYIO PYIY.

HesaBucuMo oT cxeMbl BCKPBITHS M MOJATOTOBKH PYJAHOTO MECTOPOKICHUS
B MEXHOI0ZUYECKUX CXeMax MpPAHCnopma COBPEMEHHOTO  KpPYITHOTO
TOPHOI00BIBAIOIIIETO pyIHHKA IITUPOKO MPUMEHSIOT Camoxoonvle
MPAHCHOPMHbBlIE MAWUHBL TSI OTKATKU PYIBI 10 pynocnycka. [lepemymennas mo
PYZIOCIYCKY pyJa MOCTYyMaeT Ha KOHIICHTPAIIMOHHBIM OTKATOYHBIN TOPU3OHT, IO
KOTOPOMY JJICKTPOBO3aMH JOCTABIISICTCSI K CKHUIIOBOMY CTBONY. B HEKOTOPBIX
CIydasX MNPUMEHSIOT CKBO3HYIO CXEMY JOCTaBKH IIOJI€3HOTO HCKOMAeMOro OT
3a00€eB /10 CTBOJIa CAMOXOJIHBIMU TPAHCIIOPTHBIMU MamrHaMu. [Ipu HeryOoKoM
3aJIecTAaHUM PYJAHOTO TeJla M BCKPHITUM HAKJIOHHBIM CTBOJIOM WJIM IIPU BCKPBITHUH
HEJ/UIMHHOW IITOJbHEN pyJa U3 3a00€B MOXKET JOCTaBIATHCS aBTOMOOWISIMU Ha
IIOBEPXHOCTh HEMOCPEACTBEHHO HA 000raTUTENbHYI0 (pabpuxy.®

Ha  mazucmpanvuvix  evipabomkax  TpPUMEHSIOT B  OCHOBHOM
INEeKMPOBO3HBLIL  mMpaHcnopm, paboTa KOTOPOr0O B  3aBUCHUMOCTH  OT
MPOU3BOJCTBEHHOW MOIIHOCTH PYIHOTO Telda OCYIIECTBISETCS 10 TPEM
MPUHITUTHATHHBIM CXEMaM.

KoHTpobHBIE BONIPOCHI:
1. Kak BbIOMpaeTcsi cxema TpaHcrnopra’?
2. Kakue o0opymoBaHus UCTIONB3YETCS ISl TPAHCTIOPTHPOBKU PYIbI?
3. Kak o6ocHOBaTh BEIOOP CXE€MBI TpaHCIopTa?

Hcnoab3yemble JJUTEPATYPDI:
1.S. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus
unveils its future intentions. E&MJ October 2011. p. 123-130
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3-npakTuyecKasi 3aHATUSA:
MeTtoabl onpeesieHus NPOU3BOANTEIbHOCTEN U OCHOBHBIX NAPAMETOPOB
OypOBBIX MAILIMH

Heas pabdorbi: HM3yueHne METOABI OINPEACIICHUE OCHOBHBIX IOKa3aTelen
OypOBBIX CTAaHKOB, BEIOOP KOMITpeccopa AJis OypoBOIo CTaHKA.

ITocTanoBKa 3aga4u:
Pacuér TexHMUYeCKOil M IKCIIYAaTALMOHHOW NMPOU3BOJAUTEIbHOCTH OypPOBBIX
MamuH. K ocHOBHBIM (DakTOpoM, BIMSIOIIMM Ha MPOU3BOJAUTEIIBHOCTh OYpPOBBIX
CTAaHKOB OTHOCSITCS CJICIYIOIIHE:

1. TpynHOCTH pa3pyllleHHe TOPHOI MacChl, KOTOpasi OLIEHUBAETCS KaTeropuen
MOPOJIBI U €€ COCTOSTHUEM;

2. Texnuuyeckue HaHHBIC, COCTOSHUE W KOHCTPYKTHUBHO-TIPOM3BOJICTBCHHAS
HaJEKHOCTh CTAHKOB;

3. KBanudukanuss MammmHancTa;

4.Opranuzanust  paboT, 3aBuUCAIlAas OT CBOEBPEMEHHOIO CHAOKEHUS
TOIUIUBOM, SHEPTUE, 3aMaCHBIMUA YaCTSIMH U T.II.

DKCIUTyaTallMOHHAs MPOU3BOIUTEIILHOCTD ONPEACIISIETCS C YUETOM OTEPH

BPEMEHHU MO OPraHU3aAIMOHHBIM MPUYUHAM

60-7, -K
Q6.c. = < : (31)
tOCH + ZLGCI’I
rae Teu — BpeMsi CMEHBI, 4ac;
K, — k03 dpuLneHT ncnonb30BaHus CTaHKa B TEUEHUE CMEHBI,
0,5+0,6;
toecn — BpEMs Ha OypeHue OJIHOTO METpa CKBaKUHbBI, MUH/M;
{ .., — BPEMs Ha BCIIOMOI'aTENIbHBIE OIIEPALINU, MUH/M.
Bpewms Ha OypeHne oqHOro MeTpa CKBaKHHBI
1
ZOCH = — (32)
Vs
rae V, — TexHudeckas CKOpOCTb OypeHHsI, M/MHH.
JIJ1st CTaHKOB IIAPOIIEYHOTO OYpEeHHUs: OHA paBHA
3-P_.-n
Ve =— S 5 (3.3)
10 * H6 * DC
[ITuekoBoro OypeHus
1.5-P .-n
Ve =— 3" £ 3 (3.4)
107 - 1176 - D;
VY napHo-BpamatenbHOro OypeHus
6-N
2 : (3.5)

10*-11;-D? - K,
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rne P,. —oceBoe ycunue nojgauu, KH;
Ne —YacToTa BpalleHus 0ypoBOro cTaBa, 00/cexK;
N, —MOIIHOCTb MHEBMOYIApHHKA, KBT;
I1; — mokazareib TPYJHOCTH OypeHHs, YCIOBHO puHUMaeM, 115 = f;
D¢ — nuameTp CKBaXXUHBI, M;
Ky — xodpunuent, yanteiBatromuii Gopmy KOpoHKH (a1 Tpexnépuix 1, as
KkpectoBbIX 1,1; mist mteipeBsix 1,15).
K BciomoraTenbHbIM OnepamusiM OTHOCATCS:
1) moaneém u pazbopka OypoBOIro CTaBa;
2) HapalllMBaHUE IITAHT IpU OypeHUH;
3) mepeesn M YCTAHOBKA CTaHKA Ha CKBAKUHY;
4) mepeHoc kabens;
5) 3amMeHa J0J10Ta;
6) mepexBar ruJponaTpoHa;

Ha npaktuke 2-+4 Mun/M.

[apomeynoe n0710T0 3(G(PEKTUBHO pa3pyliaeT MOPOAY INPHU BBICOKHX
oceBbIX Harpy3kax. C yBeJIMYEHHEM OCEBOM Harpy3kKu CKOPOCTb OypeHus
yBenumuuBaeTca. OJHAKO BEpPXHUH TMPENel OCEBOM HArpy3Kd OIpenelsieTcs
MIPOYHOCTHIO MIAPOIIEYHOIO JIOJI0TA U €r0 MOKHO OINPEIETUTh

P, =(60+70)-f-D,.-10° (3.6)

rne f— xoaddunment kpenoctu mo mkane npodpeccopa M.M.
[TpoToabAKOHOBA;

Dexs — AMaMETP CKBAXKUHBI, M.

Pexomenayemble pexXUMbl OypEeHHUS C YUETOM JAUaMETpa U TUIla
J10JI0OTa MPUBEJICHBI B Tabauie 3.3.

IIpu yJlapHO-BpallaTeIbHOM OypeHuu c NOTPYKHBIM
MHEBMOYJAPHUKOM Ba)XHO MMETh YaCTOTY BpaIll€HUs J0J0Ta TaKOoi, 4TOOBI
MOBOPOT JIE3BUM MEXIYy yaapaMu oOecreuynBajl CKaJIbIBAIOIIHNA XapakTep
pa3pyumieHuss nopoabl. OnTumanbHble 3HAYEHUs]  yrjaa IOBOPOTa
OTIPENENAI0OTCS ONMBITHBIM MYyTEM U COCTAaBIAIOT 2-6°. UeM BhIlIE KPETOCTH
OypHUMBIX TOPOJ, TEM MEHBIIIE JOJKEH ObITh YroJl IOBOPOTA.

CkopocTh BpalieHus A0J0Ta

_ N,-p-z
360
riae Ny — coOcTBeHHast yacTOTa MHEBMOYIapHUKA, y1I/MUH;

[ — yroi nmoBopoTa J0J0Ta MEXIy yAapaMmHu, rpa;
Z — YUCIIO JE3BHI J10JIO0TA.

n (3.10)
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Tabmuna 3.3 — Pesxkxum OypeHus MapoIeyHbIX JOJIOT

Juametp Koadumment xpenoctu YacTora BpaleHus
JI0J0Ta, CM noposl, T J10J10Ta, 00/MHUH
4-6 150-160
16 1 20 6-10 140-160
10-12 120-130
12-14 105-120
14-16 80-110
6-10 140
10-12 110
25 12-14 88
14-16 81
16-18 72
10-12 110
32 12-14 95
14-16 80
16-18 75

[Tpu ypmapHO-BpamateabHOM OYpPEHHUH CTAaTUYECKOE YCHUJIME Ha KOPOHKY
IPUHUMAETCS B 3aBUCUMOCTHU OT THIA MHEBMOyAapHUKa. [Ipu HeOob10i 0ceBoit
Harpys3ke IpH KaXJIOM yIapHOM HMMIIyJIbCE KOPOHKAa OTCKAaKMBAET OT 3a00s, UTO
CHIKAeT CKOpocTh OypeHus. [Ipu BBICOKOM OCEBOM YCHIJIMK BO3HHUKAIOT OOJIbLINE
CWJIbl TPEHUS KOPOHKH O 3a00i CKBaXHHBI, YTO TAKXKE YBEIMYMBAET Pacxoj
SHEpPIrUH BpaliaTes.

[IpuarMasi 4acTOTy BpallleHUs MpPU BPALIATEIIbHOM OypEeHUU PEexXYyIIUMHU
JI0JI0TaMU, BaXXHO 00€CNevYnBaTh HE TOJBKO ONTHMAIbHBIA MPOIECC pa3pylICHUs
KOPOHKOH MOpOAbI 3a00sl, HO TaKkke OOECIEeYUTh YCIOBUS BBIHOCA IITHEKOM
pa3pylIeHHON MOPObI U3 CKBaKMHBI. KpuTHdyeckue 3Ha4eHne 4acTOThI BPAICHUS
CTaHKOB IITHEKOBOTO OypeHust

n,

ZE.\/g-(sina+fl-cosa) (3.11)

T R-f,

I7le o — yroJl HaKJIOHa CIIUpajM LIHeKa, Tpaayc;
fi — KoadduIEHT TpeHUs TOPOIBI O IITHEK;
R — panuyc miHeka;
f, — KoaduMeHT TpeHUs TOPOIBI O TOPOTY.
HeoOxomumas gactoTa BpalleHus IITHEKA JOKHA MPEBBIIATh KPUTHUECKOE
3HaYeHUe.
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OceBoe ycuime CTAaHKOB BpallaTebHOTO OypeHHsS PEXYIUMU J0JI0TaMU
OTIpEeJIeISIETCS] aHAJIOTUYHO CTaHKaM IapoiieqHoro oypenus (dbopmyna 3.9) u ona
JOJKHA MIPEBHINIATE 3HAYCHHUE, PACCUUTaHHOE 110 hopmyiie 4

P,,=5 -7 F; (3.12)
rae F3— nnomanxa 3arymienus koponku, 0,5+3 cm?,

OnpenesieHue pacxoaa Bo3ayxa

Ounctky 3a00s1 CKBaXMHBI Ta3000pa3HBIMM areHTaMu 11eJeco00pa3Ho
NPUMEHSATh B palloHaX pacnpoCTpaHEHUs! MHOTOJETHEH Mep3/0Thl, B O€3BOJIHBIX,
MYCTBIHHBIX U BBICOKOTOPHBIX paiioHaxX, a Takke Mpu OypeHuu pas3pe3oB (IpH
OTCYTCTBUU BOJIOIPUTOKOB B HHUX), CJIOXKEHHBIX HEJIUIKUMHU W HECHITyYUMH
NopoJamMHu, YCTOWMYMBBIMU U MyYalIUMHUCS TOJl BJIUSHUEM MPOMBIBOUYHOMN
AKUIKOCTH.

B npaktuke OypeHus 1jisi TPOTyBKH CKBOXKHH MOTYT OBITh MCTIOJIB30BAHbBI
CKaTblii BO3yX, €CTECTBEHHBIN a3, BBIXJIONHBIE T'a3bl ABUTaTeNIeld BHYTPEHHETO
cropanuss M neHel. OOnanas MaJod BA3KOCTBIO MU IIOTHOCTBIO, ra3000pa3HbIe
areHThl MO3BOJISIIOT CPABHUTEIBHO JIETKO CO3/1aBaTh BHICOKHE CKOPOCTHU JBUKEHUS
BO3/lyXa MO CPABHEHMIO C MPOMBIBOYHBIMHU areHTaMH, YTO SBJISIETCS Ba)KHEHUIIEH
byHKLIMENH TPOTYBKH.

[Ipouiecc nBUKEeHHSI Ta3000pa3HON cpeAbl B LUPKYISIUOHHOW CHUCTEME
CKBOXHMHBl CO 3HAYUTENIbHBIMU TE€penajaMu  JaBiCHUS NPUHIUIHAIBHO
OTIIMYAeTCsl OT TMpollecca ABUKEHUS HECKUMAEMON KUAKOCTH (OypoBOro
pactBopa). [loaTOMy pacyeTHble COOTHOUIEHMsI, NMPUBEACHHBIE B IPEIbLIyIIEM
paszzerne, He IPUTOJHBI JUUISl PACYETOB POy BKH.

[lpy  HOpMambHBIX  arMOcEepHBIX  yCIOBHAX  (px=po=9,8-10IIa;
Tp=T¢=273K), 00bemMHBII pacxo BO3Ayxa BeIUHCIsAETCSA IO hopmysie (B M3/MUH)

0, ==(p? =d*)-v,-60
4 (1
rne Dcu d- COOTBETCTBEHHO NMAMETPhl CKBOKHWHBI U OypUIIBHBIX TPYO, M; V, -
HKBHUBAJIEHTHAs! CKOPOCTh BOCXOISALIEr0 MOTOKA BO3/YXa,
V3=VB.4+u (2)
Vpy - CKOPOCTH BHTAaHHSI YacCTHI, U -CKOPOCTh BBIHOCA BBIOYPEHHOM ITOPOIBI,
npuHuMaemas paBHor u=0,2 v, 4 OTKy1a
Vo=V, +0,2 V., (3)
[Ipu OypeHuu reoyioropa3BeIOYHBIX CKBaXXHUH pacxoj Bo3ayxa (B M3/MuH)
OTIPEIEIISIIOT TI0 popmyiie
0=kZ(p? —a*)
4 (1a)

40 S, Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 135-142

115



rae K - xoapdunuenT, yuutsBaronmii HepaBHOMEPHOCTh CKOPOCTH IMOTOKA 10
CTBOJYy U3-32 MECTHOW TIOBBIIIEHHOM pa3pabOTKW, HaIU4Ms KaBepH W
BOJONPUTOKOB B ckBaxkuHy (K= 1,3+1,5); D¢ - auamerp CKBaKUHBI C yYETOM €€
pa3paboTku, M; d - TuameTp OypHIIbHBIX TPYO, M.

OpHEHTUPOBOYHO CKOPOCTh BOCXOJAIIErO0 MOTOKa Bo3ayxa (rasa)
NPUHUMAIOT B CIEAYIOIIMX [MpeAeliax: Mpu OypeHHH TBEPAOCIIaBHBIMU
koponkamu 10-12 wm/c; npu ammasHom Oypenun 15-18 wm/c. ns Oypenus
CIUIOUIHBIM 3a00€M B YCJIOBHSX «CyXOro» pa3pe3a CKBaXHUHbI OOJBIIMHCTBO
OTEYECTBEHHBIX M 3apyOeKHBIX HCCIIEJOBATENEe MpU pacueTax MNPUHUMAIOT
V,=15-25 m/c.

CkopocTh BUTaHus ompenaensercs no popmyiie Purtunrepa

Ve =N4g/3kNpndu/po (4)
rie dy - IuamMeTp HauOOoIBIINX YACTHI] ITaMa, MOIJIEKAIUX BEIHOCY .

[lnam, BBIHECEHHBIH Ha MOBEPXHOCTh MNpU OYpeHHH C MPOIYBKOH B
OCHOBHOM SIBJIIETCS NMBUIEBUAHBIM, & YAaCTULIBI pazMepoM Oosiee 3-5 MM HMEIOT
MPU3MaTUYECKYIO0 POpMyY, UTO 0OECIeYrBaET UX TpaHcopTupoBaHue. [1o naHHbIM
aMEPUKAHCKUX CIEUUAJIUCTOB Il YacTHUIl MPU3MATHUYECKOW (OPMBI  KC
coctanisier 0,805 (mecuanuk) u 1,40 (U3BECTHSK).

JuameTp Hanbosiee KPYIHBIX YACTHUI] TOPOABI U1 TypOyI€HTHOTO UX 00TEKaHUs

d =t 3k, Py

N a I

g p.—py (5)
Ha Oompmimx riryOMHaxX [JaBieHHWE U, CIEAOBAaTENIbHO, IUIOTHOCTH BO3AyXa
BO3pacTalOT, TOITOMY OOBEMHBIH pacxoJ BO3AyXa, JOCTAaTOYHBIA ISt
TPAHCTIOPTUPOBAHMS IINIaMa W3 HauOojiee TPYIHBIX YCJIOBMi (Ha 3aboe, WU
HenocpeicTBeHHO Hajl YBT), onpenensercs U3 BelpaKeHus

Q=Qok1 (6)
rne ki- xodpdunmeHT, yYHTHIBAIONIMN yMEHBIIEHHWE TOABEMHON  CHIIBI
BOCXOJISIIETO TIOTOKa BO3AyXa B 3aBUCHUMOCTH OT TJIYyOWHBI CKBa)XHHBI,
BCJIC/ICTBHE TIOTEPH JIaBJICHUS B KOJIBIIEBOM IIPOCTPAHCTBE.
3HavyeHus koahpurmenTa ki (ipu re0JIOropa3BeI0uHOM OypeHun)
OPHEHTUPOBOYHO MOTYT OBITh MPUHATH MOJAHHBIM mabi. 15.1 uinu paccuuTaHbl
o gopmyiie

k1=\/p3/ Py (7)

Ps, Py - 1aBJIEHUE BO3/lyXa HA 3a00€ U yCThEe CKBAKUHBI.

B ycnoBusx manbix M CpelHUX BOAOMPOTOKOB Q HEOOXOAWMO YBEIUYHUTH
(MO CpaBHEHUIO C PACUETHBIM ISl «CyX0oro» paspesa) Ha 20-50%.

Bypenue pazBeoUHBIX CKBaXKUH C OTOOPOM KE€pHa M MPOAYBKOW BO3MOKHO
U MpU T0Jade BO3JyXa 3HAYMTEIBLHO MEHbINE pacuyeTHOi. [Ipu 3TOoM mnutam u3
CKBRXUHBI  yIAISAIOT TP TOMOIIM  [IJaMOBBIX  TpyO. Heobxomumyro
MUHHMAaJIbHYIO TTOJady BO3JyXa B ATOM CJIydae PacCUMTHIBAIOT IO 3a30PY MEKIY
CTEHKaMHU CKBa)KWHBI U KOJJOHKOBOW M IIJIAMOBOM TPYO.

Jlist pacdyeTra pacxoaa BO3AyXa3a pPyOSKOM HCIIOJIB3YEeTCS METOJUKA
DHKena, COrJIacCHO KOTOpOH
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Q:QO+kVMLl (8)
rne Qo- pacxon Bo3ayxa 0Oe3 yuera BIUSHUSA TIIYOMHBI CKBaXUHBI L U
MEXaHUYECKON CKOpocTH Oypenus (B M3/MuH); Kyy - TOPaBOYHBINA KOI(PPHUITHEHT,
YUUTHIBAIOIIMMA YBEJIMUYEHUE PACX0]la BO3AyXa B 3aBHCHUMOCTH OT Vy, JUAMETpa
CKBQKUHBI U OYpPHIIbHBIX TPYO.

Tabauya 1 3nadenus kodpdunmenta kq

Huametp Ckopoctb | KoappunmenT npu rinyOrHe CKBaKUH, M
CKBa)KMHBI/HAPY>KHBIN [BOCXOIAIIETO

nuametp OypmibHbIX | motoka m/c |200]300}400(500(600)700{800900|1000
TpyO, MM

94/50 10-15 1,06/1,08/1,08/1,091,111,13]1,15[1,17}1,18

114/50 10-15 1,05/1,07|1,1011,11]1,141,16]1,18 1,2]1,22

134/63,5 10-15 1,04/1,06/1,08 1,1 |1,12/1,14{1,15[1,17}1,19

154/63,5 10-15 1,03/1,05/1,07)1,08 1,1 |1,11j1,13/1,15/1,16

IIpumep pacuyera

Ilpumep 1. Haittu auameTp Hambojee KpPYMHBIX YacTUIl mijIamMa c@epuyueckon

(GOpMBI LISt CIIEMYIOMMX YCIOBHIA: V,=16 M/c; pr=2600 Kr/m°.

Pewenue. Ipunss k~=0,5 mo popmyme (5)

d, =16’ 3-0.5 . 1.21

4-981 2600-1,21

Ilpumep 2. Onipenenuth pacxoll BO3AyXa i OypeHHsS CKBaKWHBI TIIyOWHOU

L=300 m, auametpom D¢=0,134 M TBep1OCIUIABHBIMH KOPOHKAaMU U OYpUIbHBIMHU

TpybGamu 63,5-10° M mpH CKOPOCTH BOCXOIAIIETO MOTOKA BO3AyXa Vy= 15 MmJ/c.

NHTEHCUBHOCTH BOJONPOTOKOB CPEIHSS.

Pewenue. TpebyeMmoe KOJIMYIECTBO BO3IyXa Onpeaeaum mo gpopmyse (1,a).

[TockonbKy MHTEHCUBHOCTH BOJOIIPOTOKOB cpeansis, mpumeM k=1,5. Torna

3,14 3 :

Fe (0,134°-0,06357)60-15=14,8 s’ /Mum
N3 ma6a. 1 naxoqum ki=1,06. Torma o ¢popmyne (6)
Q=14,8-1,06=15,7 m%/MuH.

= [J,00455 sa=4.55 png

{h=1,5-

KoHTpoJibHBIE BONIPOCHI
1. OGocHoBaTh BBIOOP THIA OypPEeHUS] CKBAXKUHbI?
2. Kaxk paccuutbiBaeTcs CKOPOCTh OypeHus?

HUcnogab3yemble quTepaTypbl
1. S. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus
unveils its future intentions. E&MJ October 2011. p. 135-142
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4-mpakTHYecKAas 3aHATHA:
PacuyeT 0CHOBHBIX IOKa3aTe/ell KApbepPbIX BbIEMOYHO-TIOTPY30YHBIX MAIIIUH

Hean padorsl: M3yueHue MeTonbl aHaM3a U ONPEACICHUE OCHOBHBIX TEXHUKO-
HPKOHOMMUYECKHUX TTOKa3aTelel 0THOKOBIIOBBIX 9KCKaBATOPOB U JIparjaiiHOB.

IHocTanoBka 3agaum:

OmnpenesieHue OCHOBHBIX MOKAa3aTesieil 0JHOKOBIIOBBIX IKCKABATOPOB.
OcCHOBHBIE JTaHHBIE O MOPOJE, pa3padaThIBAEMON 3KCKaBaTOpaMH, MPUBEACHBI B
tabmure 3.1.

Tabnuna 3.1 — Xapakrepuctuka pa3padarsiBaeMbix s3kckaBatopoM IDKI' mopon

Koadumment VYnempaoe | Koaddumme | [TmoTHOC
KPEIMOCTH TI0 COTIPOTHBIIC HT Th
TIKaje Tmp. ITopona HHE pa3phIXJICHU | TTOPOJIBI,
ITpoToapsikoHO koraHuio Ke s /M3
Ba , MlIla Koaddunme
2-6 Msrkue u 0,18 1,2 1,6
PBIXJIbIC TPYHTHI 1,0
7-10 OueHb IIOTHBIE 0,34 1,3 2,2
TPYHTHI H 0,9
TIOJTyCKaJIbHBIE
TIOPOJIbI
11-14 ITpounble 0,4 1,4 3,0
MOJTy CKaJIbHbIE 0,8
ITOPO/IBI,
B30pBaHHAS
cKaja
15-20 Pynpl, mmoxo 0,7 15 3,8
B30pBaHHas 0,7
cKaja

Jls MexJionar mMacca KOBIIIa onpesensiercs no Gpopmyre
M,=C;E (3.1)
rae Ci— ko3 UIIMEHT Tapbl KOBIIA C TTOABECKOM.
3nayenue kodpdunmentoB Ci I8 BBIYUCICHHUS MacChl KOBIIA B
3aBUCUMOCTH OT YCJIOBHM pabOThI

VYcnoBust paboThI C1

JIérkue 09-1,2
Cpennue 15-1,7
Tsoxénple 1,8-2,1
Oco00 TsKéNbIE 21-24

[Ipu onpenenenun 3HaueHus Kod(dduimeHTa i KOHKPETHOM Mojaenu
HKCKABATOPA HEOOXOIMMO UCIIOJIb30BATH NHTEPIIOISILIUIO
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K —-K
K=K +—*—"(FE —-E 3.2
l H E E ( 1 H) ( )

K H
rae K, — HauanbHOE 3HaYeHUE Kod(PuireHTa;
K — xoHeuHOe 3HaueHue Kod(PPuIneHTa;
E,— xoHeuHas éMxocTh koBieii DK, 20 m°;
E, — HadanpHas 8MKOCTh KOBINA, 2 M°;
Ei — 3amaHHas EMKOCTh KOBIIA DKCKABAaTOPa, M°.
K macce koBma ciemyer mg00aBUTh MacCy KOPOMBICIA Y MEXJIONATHI,
cocTaBiisitonnyo 15% macchbl KoBIa.
Pa3Mephbl KoBIIIa onpeAeIsoTcs 1o GopMyJiaM:

Hckombie mapaMeTpsl, M dopmyna
Iupuna B=12-3E
JnHa [=0.77-B
Beicora h=0,75-B
Macca cTpesnbl ¥ pyKOsITH onpeiesisieTcst o ¢popmyiam
Memp= C3- My, Mpy=Cs-M, (3.3

rae C; u C4 — KO3 PuuueHTsl nponopuuoHanbHoCTH (Tabnuua 3.2).

Ta6nuna 3.2 — 3HadueHue KodHPUIMEHTOB

PykosiTh Cs Cs
Buewnss nByx06anouHasi Hepa3rpy>KeHHast 1,55-1,7 08-1
Bnaytpennss oqnob6anounas SKI° 12-14 0,4-0,45
pasrpy’kKeHHas OT Kpy4ueHUs

K ocHOBHBIM (paKTOpPOM, BIMSIIOIIMM Ha MPOU3BOJUTEIHHOCTh 3KCKABaTOPA,
OTHOCSATCS ciexyromue!:

1. TpynHocTh pa3pabOTKH TOPHOM MaccChl, KOTOpasi OLIEHUBAETCS KaTeropuei
nopoasl U ee coctossHueM. [Ipu pa3paboTke, HampuMep, BIAKHON TIMHUCTON
MOpoAbl, KOTOpash HAJIWMAET Ha KOBII, YMEHBIIAETCS TOJIE3HBIM 00BeM
MOCJICTHETO ¥ YBEITUYUBAET MPOJIODKUTEIILHOCTD IUKJIA U3-3a 00yiee JIUTEeTHLHON
pasrpy3Ku KoBIa. B 3uMHUX yCIOBHSX TIJIOXO Pa3ApOoOIeHHBIA MEP3JIbI TPYHT
TaK)Ke CHIDKACT KO3(PPHUIIMEHT HAMTOJHEHUS KOBIIIA;

2. TexHuueckue NaHHBIE, COCTOSIHHE M KOHCTPYKTHBHO-TIPOM3BOJICTBEHHAS
HAaJIEKHOCTh SKCKaBaTOPA;

3. KBanudukanus MalmHucTa;

4. KauectBo 32005, OIEHHMBAEMOE €ro BBICOTOHM, YCJIOBHSMHU MOJX0Ja
TPAHCIIOPTa K MECTY MOTPY3KH, OCBEIICHHOCTBIO;

5. Opranuzanus paboT, 3aBUCANAs OT JOCTATOYHOCTH TPAHCTOPTHBIX
CPEICTB, COCTOSIHUSI JIOPOT, CBOEBPEMEHHOTO CHA0KEHHUs TOIUIMBOM, SHEpPruei,
3aMacHbBIMU YaCTSMU U T.1I.

41 5. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus unveils its future intentions. E&MJ
October 2011. p. 147-150
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Paznmuuaror  TeopeTHyecKkyro, TEXHMUYECKYID U JKCIUIyaTallMOHHYIO
MIPOU3BOAUTEILHOCTH IKCKaBaTOPA.

Teoperudeckas MPOU3BOAUTENLHOCTE dKCcKaBatopa Q.. (M%/4) mo peIxioi
macce Q,, =60-E-n, , mM¥u (4.1)
rne E — eMxocTh KoBIa, M;

N, — YUCIIO PA3TPy’KAaeMbIX B MHHYTY KOBILIEH, MUH .

JIisi MHOTOKOBIIIOBBIX OJKCKaBaTOPOB N, YKa3bIBa€TCA B TEXHUUYECKOU
XapaKTEPUCTHKH, 11  OJHOKOBIIOBBIX  OKCKaBaTOPOB B  TEXHUYECKOU
XapaKTEPUCTHKN JAETCS JUIMTEIBHOCTh NHKIA 1y, a N; pacCUnUTHIBAETCSA 10
bopmyne

n,=60-t", (4.2)

[TpooKUTETFHOCTh ITUKIIA OOBIYHO YKa3bIBaeTCS JJIA yIJIa TOBOPOTA,
pasroro 90°. J{ns yrioB moBopota oTaMYHEIX 0T 90°, Bpems MUK/Ia yMHOXKAIOT Ha
KO3 PUITMEHT KOPPEKTUPOBKH, KOTOPHIN MMPUBOAUTCS B CIIPABOYHUKAX.

TexHuueckast IPOM3BOAUTENLHOCT Q.ex (M3/4) paBHa

Qu=Qy K b g0 g,k MY (43)
K, t,+t; t,+t;

rie Ky u K, — kxo3¢¢unmentsl COOTBETCTBEHHO HANOJIHEHUS KOBIIA U
paszpoixienus noponast K,=0,8-1,1 u K,=1,1-1,5;
tp — IIUTENBHOCTh HENPEPBIBHOM PabOTHI HKCKABATOpPA C OJHOTO MECTA CTOSHUS
WJIM TIPY OJTHOM HAIlpaBJICHUU JABUKEHUS pab0overo oprasa;
ty ~ VIUTETBHOCTh OJHOM MEPEeABMKKHU (JIJ7I1 OJJHOKOBIIOBBIX YKCKABAaTOPOB) WIIU
NepeMEHbI HaMpaBIEHUs JBMKEHUS pabodero opraHa (/11 MHOTOKOBIIIOBBIX);

K, =Kw/Kp — koappunment sxckapanuu.

DKCIUTyaTalMOHHAs IPOU3BOAUTENLHOCTE Q5 (M%/cMeny) paBHa

, M/cmena (4.4)

t
Q, =Q,ex T - Ky =60- —ft ‘K, -E-n, T, - K,
p yog

rae T¢ — ITUTenTbHOCTh CMEHBI, U;
Kp — k03 puLIMeHT nCIoNb30BaHUs IKCKAaBaTOPa BO BPEMEHHU
J1st 5KCKaBaTOpPOB, PabOTAIOIIKX C MOTPY3KOM B KEJIE3HOAOPOKHBIE BArOHBI,
Kg npunumaercs paBabiM 0,55-0,8, ¢ morpy3koil B aBTocaMOCBaJibl, HA KOHBEHUEPHI
u B orBai 0,8-0,9.
IIpumep pacuera s3xckaBaTopa IKI'-20

Cowmmmmopne |
[Brcermocr sommoonomore 2005
Brccrmocr oo o 16,2550
Pus oo 5w

Panuyc yepnanus Ha ypOBHE CTOSIHUS 15,2 m
e
Panuyc BeIrpy3ku HanOoNbIINI
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Cpennee yaenpHOE 1aBJICHUE HA TPYHT IPU 3,16/2,8 krc/cmp
nepeABUKEHUU

CpenuHee yaenpHOE JaBICHUE HA TPYHT IPU 320/286 xI1a

MEPCABUKCHUN

Haubonbiee ycunue Ha MoiBeCKe KOBIIIA 2000 kH

PacueTHas mpo0JKUTEILHOCTD IIMKJIA HA YTOJ
90rpan

Yaconas IMPOU3BOJUTCIIBHOCTE 3KCKaBaTOpa IIPH HeﬂpepLIBHOfI pa60Te
OIIPCACIIACTCA 110 BBIPAKCHHUIO

Q.=60 - E -n,
rae E — reomeTpuyeckas BMECTUMOCTh KOBIIA, M
N, — PACYETHOE YMCIO LMKIOB B MHUHYTY, MHH - (4MCJIO KOBLIEH,
pasrpyKaroIIuXcs B MUHYTY);
T, — paxTryeckas (pacueTHast) MPOIOJKUTEILHOCTD IIUKJIA, C.

3.
’

3600- 20
Q= 28
CmeHnHas Mpou3BOAUTEIBLHOCTh IKCKaBaTOpa HAXOAUTCA 10 (hopmyIie

— 25714 M° /9

p K
Q =60-E-n_ - —~— _._" .7 K
oM t K 8

rae t, — IpoAOKUTENFHOCTh HEMPEPHIBHON PabOThI IKCKaBaTopa ¢ OJHOTO
MOJIOKEHUS, C;
t, — MPOIOIKUTENHEHOCTh OJTHOM MEPENIBUKKH, C;
K, — xoadpunmenT nanonHeHus kopma (cMm Tadm. 1) ;
K, — x03ppuirieHT pa3pbIxieHus TOPHbIX MOpoa. (cM.Tabim. 1);
T, — IPOIOIKUTENLHOCTh CMEHBI, 4Yac;
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K — k03 duiiveHT ucnoib30BaHus CMEHHOTO BPEMEHHU IKCKaBaTopa,
npuHuMaembiil 0.55+0.8 pu nmorpyske B xenie3HoA0poxkHbIe Baronsl 1 0.8+0.9 B
aBTOCAaMOCBAJIbl, HA KOHBEHEPHI U B OTBAJI.

Q —25714-085--1.12.08=174855 M3/cMeny
M 12

KoHTpoJIbHBIE BONIPOCHI:
1. PacueT OCHOBHBIX MapaMeTPOB IKCKABATOPHBIX KOBIIOB?
2. Kak paccuuTbiBaeTcsi IpOU3BOIUTEILHOCTD SKCKaBATOPOB?

HUcnoab3yemble iuTepaTyphbl:
1. S. Fiscor. A New World order for Mining OEMs. Cat integrates Bucyrus
unveils its future intentions. E&MJ October 2011. p. 147-150
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V. BAHK KEMCOB

KEMC Nel
Iyt pemieHusi ONTUMU3ANMOHHBIX 32/1a4 001IeH TMHAMHUKH OYyPOBBIX J0J0T

[lens padomobr. PemeHus ONTUMHA3AINKA THHAMUAKH OYpPEHHUS B3PBIBHBIX CKBAXKUH.
IIpobnema 3adauu: Onpedenenue OUHAMUKU PE3AHUS 2OPHBIX NOPOO ULAPOUKAMU
npu OypeHUuU 83Pbl8HbIX CKBANCUH.
Hcxoonvie oannwie:

1. Uzyyenue 6ypenus 6yposuiMu 0010Mmamu;

2. Onmumuzayusi OUHAMUKU OYPOBBIX 00JIOM.
Hopsaodok evinoinenus paoomol:

HccnenoBanue B 00acTH 3aTpaT IHEPTUW JUHAMHUYECKHUX CHCTEM OT CHUI
COTIPOTUBJICHUS JBUKCHUS

[Ipennaraemoe wucciaeqoBaHUE OTHOCATCS K MEXaHUKH, B YaCTHOCTH, K
paszieny TMHAMUKHU CUCTEM, PYHKIIMOHUPYIOIIUX B CPEJIe COMPOTUBIICHUS.

Kak wu3BecTHO, Kiaccuyeckas MexaHWKa Oasupyercs Ha TMOCTyJliaTaX B
dhopme 3aKOHOB 1 ITPHUHIIUIIOB.

«MexaHuKy MPUHATO Pa3feisaTh HAa KWHEMATHUKy U KMHETHKY. B KuHEeTHKE
W3y4aeTCs JBM)KCHHUE TEJI C TEOMETPHUYECKOW TOYKM 3peHUs 0e3 ydeTra MpUIHH,
BBI3BIBAIOIINX W3MEHEHUH ATOTO JBWKEHHH, T.e. CHi. [lo cyIecTBy KWHEMaTnka
MIPEJICTABIIIET COOOM TEOMETPHIO JIBIKYIIMXCS MPOCTPAHCTBEHHBIX 0OBEKTOB WITH
TCOMETPHUIO YCTHIPEX H3MEPCHHM, MPUYEM YETBEPTHIM H3MEPEHUEM SBISICTCS
BpeMsl.

Kunernka mocBsIleHa W3y4YCHUIO JIBHOKCHUS MAaTEpUAIBHBIX Tel B
3aBUCHUMOCTH OT JCHCTBHS Ha HUX CHJI U pa3AeisieTCs Ha CTaTHKY - U3y4YCHHUE O
paBHOBECHUH TEJ TOJI JEHCTBUEM HAa HUX CHJI M JIMHAMHKY - YYCHHE O JBUKEHUU
moA JeWcTBMEM Cuil. B aumHaMuke permraeTcss HamOosiee 0Omas 3amada
TEOPETUYECKON MEXaHWKH, @ UIMEHHO: TI0 IAaHHBIM CHJIaM, JICUCTBYIOIINM Ha TEJO,
OTIPEJICNIATh JABUKEHUE ATOTO Teila M, HA0OOpOT, MO JAHHOMY JBIDKCHHIO Teja
HAWTH CHUJIBI HA HEro JercTByromme» [ 1, 2].

Hcroprueckn HanbosIee paHHUM TPUHIIAIIOM JTAHAMUKH SBIISCTCS TPUHITATT
MonepTiou-Jlarpanxa B cineaytromei popMyaupoBKe:

«JleNCTBUTENIBHOE JBU)KEHHUE TOJIOHOMHOM KOHCEPBAaTUBHOM CHUCTEMBI
MEXIy JBYMS 3aJlaHHbIMM KoHpurypauusiMu A u B oTiau4aercs OT
KMHEMAaTUYECKUX BO3MOXHBIX JIBHDKCHUM, COBEPIIAEMBbIX MEXKIy TEMHU XKe
KOH(PUTYpalMSIMU U C TOMW K€ TOJHOM DHEPTUEH TeM, YTO ISl ACHCTBUTEIHHOTO
JBIDKCHUS TTOJTHAS Bapyalys ACHCTBHS 10 JlarpaHXKy paBHA HYITIO».

MaTteMaTH4eCKH 3TO 03HAYACT, UTO JJIS JEHCTBUTEILHOTO ABHKCHUS

t
AJ'ZTthW =0
0
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tln

51
DOyHKIHS W = JZTdt = IZ mjvjzdt
0

0 j=L

Ha3bIBaeTCA AEHUCTBUEM MO JlarpaHXy M SBISIETCS BCErJa MOJIOKUTEIbHOU U
OTPaHUYEHHOU TOJIBKO CHU3Y.
rjae 7- KHHeTHUYeCKas SHEpPrusi, HM/CeK;

m - Macca, H;

V - CKOpOCTb, M/CEK;

t - Bpems, cex;

1 - KOJINYECTBO YaCTHII, LIT.

OCHOBOIIOJIO)KHUKOM € 3Toro mnpuHmnumna o1 Moneption (1744 rom) co
cneayromiei GopMyIHPOBKOM.

«JJyst neHCTBUTENLHOTO JBMKCHHS YaCTHIIBI MHTETpaj OT VIS, B3ATHIN 1O
OTPE3KYy TPACKTOPHUH MEXIY ABYMs KAaKUMH-TUOO €€ TOYKAMU, €CTh MHHIUMYM I10
CPaBHEHMIO C TAKUMU K€ MHTErpajlaMH, B3ATHIMU IO OTPE3KaM JIPYTUX KPUBBIX,
MPOBEJICHHBIMU MEXY TEMH K€ TOUKAMM.

Nurerpan vds, tme v - CKOpOCTh 4YacTullpl, MomnepTion Ha3Ball
«JIEUCTBUEM», & CaM MPUHIIUN - IPUHIIUIIOM HAUMEHBIIETO JEHCTBUSI.

[Tozxke sTOMY BOMpOCy OBLIM MOCBALIEHBI paboThl Ditnepa, ['amunbTOHA,
SAxo0u, MPUHIUIBI KOTOPBIX CeMYac SIBISIIOTCA YACTHBIMHU CIIy4yasiMd TMPUHIUIIA
Momneprtion-Jlarpanxa, T.e. 0€3 MOTHBIX BapHaIUil.

HecMoTps Ha Ge3ynpeyHOCTh, TEOPETUUECKYIO JOCTOBEPHOCTh M OTPOMHBIN
BKJIaJl B HAYYHOE MUPOBO33PEHUE 3TUX MPUHIUIIOB HA TUHAMUYECKHUE MPOLECCHI,
OCTAlOTCSI BCE-TaKM  BOIPOCHI, CBSI3aHHBIE C KOHKPETUKOW  IOBEICHUS
JTUHAMUYECKUX CHCTEM: C BO3MOXKHOW BapualMel peXKUMOB JBHKEHHUS STUX
CUCTEM; C BO3MOXKHOCTBIO U MyTSIMU NEPEXOJIOB TMHAMUYECKUX CUCTEM U3 OJHUX
PEXKUMOB JBIDKCHHSI B JIpyTME€; CO CPaBHUTEJIBHBIMU 3aTpaTaMH >SHEPrUU
JTMHAMUYECKUX CHUCTEM B CpelaxX COMPOTUBIICHUS B Pa3HBIX PEXXUMaX JIBIKCHUS U
T.1I.

OTu U Jpyrue nofgoOHbIe UM BOIPOCHI BOZHUKAIOT B CHIIY TOTO, YTO 3THUX
NPUHIIMIIOB OKAa3aJIoOCh HEIOCTAaTOYHO JUIsi OOBSICHEHHS TaKuX, Hampumep,
aBieHnid U 3(PEeKToB, Kak MHororpaHHas ¢opma oOpa3oBaHHUs MMONEPEUHBIX
CEUYCHHI PacCBEPINBAEMBIX OTBEPCTUM U OYPUMBIX CKBXXHH C 3aKOHOMEPHOCTHIO
- n- ne3Buil, n+l - rpaHp mNomepeyHoro cedyeHus otTBepcTus [3, 4], Kak
ruapoanHamudeckue 3¢ dexter, Hanmpumep, 3ddexra Cerpe-3unsdepdepra [5],
TaKUX Kak HaJIWYUM€ KPUTUYECKHX OOOpPOTOB OBICTPOBPAILLAOIIMXCS BAaJIOB C
IucKamu [6].

Croz1a k€ MOKHO OTHECTH U IUKJIOHUYECKUE MPOLIECCHI, 3apOKAAIOIINEC
Ha Mojrocax 3emMiau [7], KOTOpble MO METKOMY BBIPAKEHUIO METEOPOJIOTOB
Ha3bIBAIOT «KYXHSMH TIOTOJbI» W MHOTO€ JIpyroe, UTO CBS3aHO C
(GYHKIMOHUPOBAHUEM AUHAMUYECKUX CHCTEM.

C Uenpl0 TEOPETHYECKOTO MCCIENOBAaHUS B OTOM IUJIaHE IOCTPOUM
GyHKIMIO 3aTpaT DJHEPrud OT CHJI COMPOTHUBJICHUS JIBJKEHUSI BBICTYIIOB,

Pa3MCIICHHBIX Ha TOPLC AUCKA, BPAIIAOIICTOCA Ha HlepOXOBaTOﬁ ITOBCPXHOCTHU B
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TpeX BO3MOXHBIX pPEXKHMAaX JBWKEHMS: B LEHTPUYHOM, DKCLEHTPUYHOM U
outieHTpuyHOM (puc. 5.1).
IIpy BBIYMCIEHUAX IPUMEM:

1. Inck nuamerpom 20 eqUHULL JJIUHBL.

2. BeictynoB Ha Ttopue aucka 20: mo 10 mTyk Ha BEpTHKaJbHOM U
TOPU30HTAIIBHOM IMaMeETpax.

3. BriCTynbI pa3MENIEHBI C IArOM B JIBE€ €IMHUIIBI.

4. IInomaay TOpLOB AUCKA IPUMEM 32 CIUHUILY.

5. Cuibl CONPOTUBIICHUS BUKCHHMIO BBICTYIIOB Ha BCEM IIyTH MX KOHTAaKTa C
LIEPOXOBATON TOBEPXHOCTHIO ITOCTOSIHHBI.

6. Bpemsi ABM)KEHHS BBICTYNIOB OTPaHMYEHO OAHMM OOOpPOTOM JAMCKAa BOKPYT
HEIOJABHUKHOIO LIEHTPA.

7. CKOpOCTH Bpall€HUsi JUCKOB BOKPYT HEMOABH)XHBIX LIEHTPOB B 33JJaHHOM
IIPOMEKYTKE BPEMEHU U PEKUME ITOCTOSTHHBI.

WNnave roBopsi, MOCKOIbKY HaM OyJeT HEOOXOAMM JHUIIb CPAaBHUTEIbHBIHI
aHaJIM3 SHEPIrui MpU Pa3IMYHBIX pexuMax (YHKIMOHUPOBAHUS TOM WIM MHOU
MEXaHHUYECKON CHCTEMBI, TO OTPAHUYHUMCS TOJBKO UX ITyTSIMH KOHTAKTa, KOTOPBIE
ONPENEIAIOT B MPSIMOM 3aBUCUMOCTHM 3HEPro3arparbl B TEX WM MHBIX PEKUMAX
(YHKIMOHUPOBAHMSL.
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Puc. 1. Cxema iucka ¢ BbICTyIaMU, KOHTAaKTUPYIOIIMMHU C IIEPOXOBATOM
MMOBEPXHOCTHIO, /ISl BEIUMCIICHUS UX IMMyTEl KOHTAKTa B IICHTPUYHOM,
HKCIIEHTPUYHOM U OUIIEHTPUYHOM PEXHMAaX BpaIEHUS

HccnenoBanue B 00J1aCTH 3aTPAT IJHEPTUHM THHAMHYECKHUX CHCTEM OT
CIJI COMPOTHUBJICHNSI IBUKEHUSA
[Ipenmaraemoe wuccienoOBaHWE OTHOCITCS K MEXaHWKH, B YaCTHOCTH, K
pasneny TUHAMUKH CUCTEeM, (DYHKITMOHUPYIONTUX B CPEJIE COMPOTUBIICHHUS.
Kak wu3BecTHO, Kjaccuueckas MeXaHWKa Oa3MpyeTcs Ha IOCTyJjaTax B
dhopme 3aKOHOB Y MIPUHIIUIIOB.
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«MexaHUKy NPUHATO pa3felisiTh HA KWHEMAaTUKY U KUHETUKY. B kuHeTnke
H3ydaeTcsl JIBHKEHHE TEJl ¢ TCOMETPHUYECKOM TOYKH 3pEHHs 0e3 ydyeTa IMPUYHH,
BBI3BIBAIOIINX M3MEHECHHUHN 3TOr0 ABWKEHUH, T.€. CWi. Ilo CyliecTBy KuHemMaTHnka
MpeACTaBIsACT COOOM reOMETPHUIO JBUKYIIUXCS MPOCTPAHCTBEHHBIX OOBEKTOB WU
FEOMETPUIO0 YETBIPEX HU3MEPEHHM, MPUYEM YETBEPTHIM H3MEPEHUEM SIBISETCS
BpEMS.

Kunetnka mnocCBslieHa W3YYEHHUIO [JIBUKEHHUS MATEPUAJIbHBIX TEJI B
3aBUCUMOCTH OT JICCTBHSI HAa HUX CUJI U Pa3NENISIETCS Ha CTAaTHKY - U3YUYEHHUE O
paBHOBECHUU TEJ MOJ JACHCTBUEM HA HUX CWJI M JUHAMUKY - YYCHHUE O JBUKCHUU
noa JeWcTBMeM cuil. B aumHaMuke permraeTcs HaumOoJsiee 0Omas 3amada
TEOPETUUECKON MEXAHUKH, & UMEHHO: 110 JJAHHBIM CHJIaM, JICMCTBYIOIIMM Ha TEJO,
OMPENEIUTh JABMIKEHHE ITOTO Tejla M, HAa0OOpOT, MO JAaHHOMY JIBM)KEHUIO Teja
HaWTH CUJIBI HAa HETO JeucTByronme» [1, 2].

HcTtopudecku HanboJiee paHHUM ITPUHIIMIIOM JUHAMUKHU SBJISICTCS MPUHIIUIT
Momneprtion-Jlarpamka B cieayromiei GopmMyInpoBKe:

«JleCTBUTENIPHOE ABMKCHUE TOJIOHOMHOM KOHCEPBATHBHOW CHCTEMBI
MEXIy JABYMs 3aJaHHBIMH KOHpurypamumsmMua A u B oTiad4daercs OT
KMHEMAaTUYECKUX BO3MOXKHBIX JBH)KEHUM, COBEPIIAEMBIX MEXKIAY TEMHU XKeE
KOH(PUTYpalMsIMUA U C TOM K€ TOJHOM PHEPTUeH TeM, 4TO ISl ACHCTBUTEIHHOTO
JIBKEHMUS TIOJTHAS Bapualus 1elcTBUs 110 JlarpaHxky paBHa HYJIIO».

MareMaTH4EeCKH 3TO 03HAYACT, YTO JJI ACHCTBUTEILHOTO JIBUXKCHUS

4 n
[ 3 mjveat

0 j=L

t
Dynkuus W = [2Tdt =
0

Ha3bIBaCTCs JeUCTBUEM IO JlarpaHxky W ABJISETCS BCETAA MOJIOKUTEIBHOU M
OTPaHUYEHHOU TOJIBKO CHU3Y.
rjie 7- KHHeTHYecKast SHeprus, HM/CeK;

m - Macca, H;

V - CKOPOCTb, M/CEK;

t - Bpems, cek;

1 - KOJIMYECTBO YaCTHII, IIT.

OCHOBOITIOJIOKHUKOM e 3Toro mnpuHnuna o1 Momneption (1744 rom) co
ciemytomnei (opMyITUPOBKOM.

«J11s1 meMCTBUTEIIBHOIO JABMIKEHUS YACTHMIBI MHTErpaj oT VS, B3ATHIN 1O
OTPE3KY TPACKTOPUHU MEXKIAY ABYMS KaKUMHU-IHOO €€ TOUYKaMHu, €CTh MUHUMYM I10
CPaBHEHMIO C TAaKUMH K€ MHTErpajlaMH, B3STHIMU IO OTPE3KaM JPYTUX KPHUBBIX,
MPOBEICHHBIMH MEXTY TEMH K€ TOUKAMM.

HNurerpan jvds, rme v — CKOpOCTh 4YacTullbl, MomnepTion Ha3Bal
«JICCTBUEM», & CaM MIPUHITUII - MPUHITMIIOM HAWMEHBILIETO JCUCTBUSI.
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[Tozxe sTOMY BOMpOCY OBLIM TMOCBAIIEHBI paboThl Dinepa, ['amunbTOHA,
Axo0u, MPUHIUIIBI KOTOPBIX CeWdYac SBISIIOTCA YACTHBIMH CIIy4asiMd TPUHITUIIA
Momneprtion-Jlarpanxka, T.e. 0€3 MOTHBIX BapHaIUil.

HecMoTps Ha 6e3ynpeyHOCTh, TEOPETHYECKYIO JOCTOBEPHOCTh M OTPOMHBIN
BKJIaJl B HAYYHOE MUPOBO33PEHUE ITUX NPUHIMIIOB HA JUHAMUYECKHUE MTPOLIECCHI,
OCTAaIOTCS BCE-TaKM  BOIPOCHI, CBSI3aHHbIE C KOHKPETUKOW TOBEICHHUS
JTUHAMUYECKUX CHUCTEM: C BO3MOXXHOW BapualMed PpEeXUMOB JBHKEHHUS 3THUX
CUCTEM; C BO3MOKHOCTBIO U MYTSAMH NEPEXOA0B AMHAMUYECKUX CUCTEM M3 OJHUX
PEXKUMOB [BHXKEHUSI B JpPYrHM€; CO CpPAaBHUTEIBHBIMU 3aTpaTaMu >SHEPTUU
JUHAMHYECKUX CHCTEM B CPEAaX COMPOTUBIICHUS B PA3HBIX PEXKUMAX JBUKECHUS U
T.J.

OTu U Apyrye nojoOHbIE UM BOMPOCHl BOZHUKAIOT B CHIIY TOTO, YTO 3TUX
MPUHITUIIOB OKa3aJIOCh HEJOCTATOYHO [UJIi OOBSICHEHUS TaKuX, HAIpHUMeED,
sapiieHnid U 3((PexToB, Kak MHOrorpaHHas Gopma oO0pa3oBaHUS MONEPEUHBIX
CEUCHUH PACCBEPIMBACMBIX OTBEPCTHI U OyPUMBIX CKBaKHUH C 3aKOHOMEPHOCTHIO
- n- ne3Buil, n+l - rpaHb mNomepedyHoro cedyeHus otTBepcTus [3, 4], Kak
ruapoauHamMudeckue 3¢ dexTer, Hampumep, dddekra Cerpe-3unndbepbepra [5],
TaKUX Kak HaJIWYUE KPUTHUYECKHX OOOpPOTOB OBICTPOBPAILIAIOIIUXCS BaJIOB C
IUcKamu [6].

Croza e MOYKHO OTHECTH M LIMKJIOHUYECKHE MPOLIECCHI, 3apOKAAI0IINECS
Ha TONIOcax 3eMi [7], KOTOpbIE IO METKOMY BBIPAKEHUIO METEOPOJIOrOB
Ha3bIBAIOT «KYXHSIMH IIOTOAB» W MHOIO€ JIpyroe, 4TO CBSI3aHO C
(GYHKIIMOHUPOBAHUEM JUHAMUYECKUX CHCTEM.

C uenbr0 TEOPETHYECKOTO HCCIEJOBAaHUS B 3TOM IUIAHE IOCTPOUM
GYHKIUIO 3aTpaT »SHEPrUd OT CHJI COMPOTHUBICHUS JBUKEHHUS BBICTYIIOB,
pa3MEIIEHHbBIX Ha TOPLE AMCKA, BPAIAIOIIET0OCs Ha IEPOXOBATON MOBEPXHOCTU B
TpEX BO3MOXHBIX pEXKHMMAaxX JBIKECHHS: B IEHTPUYHOM, DJKCIEHTPUUYHOM U
OuLieHTpUuyHOM (puc. 5.1).

[Ipu BBIYKCIEHUSX TPUMEM:

1. Inck nuamerpom 20 eTUHUIL JTUHBI.

2. BeictynoB Ha Topue aucka 20: mo 10 mTyk Ha BEPTUKAIBHOM U
TOPU30HTAIIBHOM JIaMeTpax.

3. BrICTynbl pa3MENIEHBI C IArOM B JIBE€ €IMHUIIBI.

4. Tlomaay TOpLOB JUCKA IPUMEM 3a €IUHULLY.

5. Cuiibl CONPOTHUBIICHHS JIBUKEHUIO BBICTYIIOB Ha BCEM IMyTH UX KOHTAaKTa C
HIEPOXOBATON MOBEPXHOCTHIO MOCTOSIHHBI.

6. Bpemsi ABM)XKEHHS BBICTYTIOB OTPAaHHYEHO OAHHM OOOpPOTOM JAHMCKA BOKPYT
HEIOJBM>KHOIO LIEHTPA.

7. CKOpOCTH BpallleHUs TUCKOB BOKPYI HENOJBUKHBIX LIEHTPOB B 3aJlaHHOM
IIPOMEKYTKE BPEMEHH U PEKUME MOCTOSHHBI.

WNuave roBopsi, MOCKOIbKY HaM OyJeT HEOOXOAMM JHUIIb CPAaBHUTEIbHBIHI
aHaJIM3 SHEPIrUid MpU Pa3IMYHBIX pexuMax (YHKIMOHUPOBAHUS TOM WIM MHOU
MEXaHUYECKON CUCTEMBI, TO OTPAaHUYHMMCS TOJIBKO UX MyTSIMU KOHTAKTa, KOTOPbHIE
ONPEIENSIIOT B MPSAMOM 3aBUCUMOCTH 3HEPro3aTparhl B TE€X WM UHBIX PEXHMax
(GyHKLIHOHUPOBAHMUS.
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KEMC N2
HOBbIlHeHHe TeXHOJIOFH‘leCKOﬁ HaACKHOCTHU KapbeprIX
3KCKaBaT0p0B

Ienv padompr: __TlOBBIIEHWE TEXHOJIOTUYECKOM HAJECKHOCTH KapbEPHBIX
AKCKaBaTOPOB
IIpoonema zaoauu. Onpedenenue nocied08amebHOCMb PEeMOHMA U 00vbem
pabomwvl npu pemonme Kapbephvix 3xkckasamopos muna IKI.
Hcxoouwvie oannvie.

1. Ilpobremvl nogvlutenusi mexHON02UUECKOU HAOEHCHOCTU KAPbEPHBIX

9KCKABAMOpPOo8s;

2. AHanuz mexHuwecko2o cOCmMosHUs OeliCmyuie20 IKCKA8AmMopHo20 NapKa.
Ilopaodok evinoninenus padomol

D¢ hexTUBHOE UCTI0JIL30BaHUE 000PYT0BaHUS 110 HA3HAYEHUIO, MTOBBIIICHUE
KauecTBa PEMOHTA TOPHOr0 OO0OpYyJIOBaHMUS U KBaIU(UKALUK MAIIMHUCTOB,
BOJIUTEJICH, PEMOHTHUKOB, a TAK)KE€ COBEPIIICHCTBOBAHUE CUCTEMbl TEXHUYECKOTO
oOCITy’KUBaHUSI W  PEMOHTa—  OCTpPhle  MPOOJIEeMBI  TOPHOAOOBIBAFOIITUX
MIPEAPUSITUH.

[IpyueM B KauyecTBe TJAaBHOM MpOOJEMBbI BCE-TaKd CJCAYET Ha3BaTh
o0ecIieueHue BBICOKOW TEXHOJIOTMYHOCTH TOPHOTO 000PYIOBAHUS MPU PEMOHTAX,
T.€. COBOKYMHOCTH CBOWMCTB, TO3BOJISIIOIINX JTOOWTHCS ONTHMAIBHBIX 3aTpaT
BPEMEHH, TPyJa U CPEIACTB MPU PEMOHTAX, UCXOAS W3 MOKA3aTEJIEN KadecTBa,
oO0beMa MPOW3BOJACTBA U YCJIOBUU BBINOJHSAEMBIX padboT. HeobxomumocTtsb
HAy4YHOr0 TMOAXOJIa K PEIICHUIO JAaHHOM 3aJayd BbI3BaHA €IE€ M TEM, YTO Ha
NPEANPUATUSAX TOPHOM MPOMBINIJIEHHOCTH B PEMOHTHOW CIIy»KO€ OIIyIIaeTcs
OCTPBIN HEJIOCTATOK 3amyacTei, CrielMaibHOTO 000py10BaHUS.

TexHUYeCKOe  COCTOSIHME  MPOMBIIUICHHONW  MPOAYKIMHA,  KAaKOBOU
SIBIISTFOTCS

KapbEepHBIE AKCKaBaTOPBHlI, OLICHUBAETCs KOJIMYECTBEHHBIMU
XapaKTEepUCTHUKAMU  OJI-HOTO  WJIM  HECKOJbKHX  CBOMCTB  IPOJYKIIHH,
COCTAaBJISIIONINX €€ KaUueCTBO.

Paznuuaror crnenyronue nokasarenan KayecTBa MpOAyKIHUU:

€IMHUYHBIN, €CJIU OH XapaKTEPU3YET TOJIBKO OJTHO U3 CBOMCTB MPOYKIUH;

KOMIUIEKCHBIM, €CIIA OH XapaKTEepU3yEeT HECKOJBKO €€ CBOMCTB;

ONPENCIAIONIMI— TIOKa3aTelb KadyecTBa MPOAYKIMH, IO KOTOPOMY
MIPUHUMAIOT PELICHUE OIIEHUBATH €€ Ka4€CTBO;

WHTETPAIbHBIN— OTHOIIEHHWE CYMMAapHOIo Ioje3Horo 3¢dexra oT
AKCIUTyaTallMy WM TOTPEOJICHUST TPOAYKIIMM K CyYMMapHBIM 3aTpaTaM Ha ee
CO3JIaHHE U KCIUTyaTaI|I0 WA IMOTPEOJICHHE.

[IpumepamMu eTMHUYHBIX TTOKa3aTeJIeH MOTYT CIIY)KUTh HapaOOTKa Ha OTKa3

To,

pecypc, ypoBeHb BuOpanuu u ap. HapaboTka Ha 0TKa3— 3TO CpeaHee BpeMs
OecriepeCoitHON pabOTBl MEXIYy COCEAHMMH OTKa3aMH— JJS PEMOHTHPYEMBIX
W3JICIIAN:
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TL':%IME?Z""*

rae Toi — MPOMEXYTKH BPEMEHH MEXAY OTKa3aMu;
Nto— KOJIMUYECTBO MPOMEKYTKOB BPEMEHHU MEX]Ty OTKA3aMHU.

[IpumepoM KOMILJIEKCHOTO TIOKAa3aTenss MOMKET ObITh KO3(P(UIIHEHT
roroBHOCTH K, T.K. OH XapakTepu3yeT OJJHOBPEMEHHO 0€30TKa3HOCTh(HapabOTKy
Ha OTKa3 T0) M PEMOHTONPHUTOIHOCTH (CpelHee BpeMsi BOCCTaHOBIEHUS TB).
Koadpdunuent roroBHOCTH nMeeT (QU3NYECKUN CMBICI— BEPOSITHOCTH TOTO, YTO
U3JIEJINE OKaXXeTCs paboTOCIOCOOHBIM B JIFOOOH MPOMEKYTOK BPEMEHHU MEXIY
NEPUOAAMH IJIAHOBOT'O TEXHUYECKOTO 0OCITYKUBAHHUS.

K, =T /T, + m.'

NHTerpanbHbIil NOKa3aTeab KayecTBa J MPOAYKIIMU MOKET ObITh BBIYUCIIEH
o ¢popmyiie:

—_— D .
3 {”—EI +3 (1) |
E{I +E)

rje D— CyMMapHbIi 1osae3HbId 23 EKT OT IKCILTyaTalluy WM TTOTPEOICHUS
IPOIYKIHNU;

3.~ cyMMapHbI€ 3aTpaThl Ha CO3/IaHKUE MPOAYKIIUH;

t— cpok cimy>kObl IPOAYKIUH, JIET;

3,— CyMMapHbI€ 3aTpaTbl Ha HJKCIUTyaTallUI0 HNPOIYKIHH (TEXHUYECKOE
oOCITy>KUBaHUE, PEMOHT);

E,— HOpMaTuBHBII KO3PHUIIUEHT SIKOHOMUYIECKOM 3P (HEKTUBHOCTH.

JIns  pellieHUsT TPAaKTUYECKUX 3a/1ad, CBSI3aHHBIX C KOJHWYECTBEHHOM
OLICHKOM KayecTBa MPOAYKIMH, NPUMEHSIETCS OrpaHUYeHHass COBOKYITHOCTb
nokaszaresnein kauectsa, pernaMmeHTupoBaHHbix 'OCT uverBeproii rpynisl u PJ150-
64-84.

Br16op Busa mpeacTaBiieHus moka3aTesneil KadecTBa 3aBUCUT OT TOTO,
CpPaBHU-BAIOTCS JIU MAIIMHBI OJTHOTO TUIIOPa3MEpPa, OJJHOTO TUIA Pa3HBIX
TUTOPA3MEPOB WIH
MaIllMHbI Pa3HBIX TUIIOB U TUIIOPA3MEPOB OJTHOTO (PYHKIIMOHATIBHOTO HA3HAUCHUS.
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KENC Ne3
Ob6ocHOBaHME PAIMOHAJIBHOI MPOU3BOANTEIbHOCTH IKCKABATOPOB-
MeXJIoNAaT B PA3JIMYHBIX YCJIOBHUAX IKCIUIYaTAIUM HA YIJ1e100bIBAIOIIUAX
npeanpusiTusix

Ilenv padomer: TloBbillieHWEe pabOYUX MapamMeTPOB SKCKABATOPOB MOCPEICTBOM
oOecrieueHUs] WX PAIMOHATBHON MPOU3BOJUTEILHOCTH B PA3IMYHBIX YCIOBHUSIX
IKCIUTyaTaluu.
Ilpobnema 3adauu: Onpedenenue ONMUMALbHBIX —NAPAMEMPOE  paboOmMbvl
9KCKABAMOPO8 OJisl PA3HLIX PA3PE308.
Hcxoonvie oannvie:

1. Obocnosame kpumepuii 3¢hghexmusHocmu UCHOILIOBAHUS

IKCKABAMOPOB-MEXTIONAN 8 PA3IUYHBIX YCAOBUAX IKCHAYAMAYUU. ,

2. Buisgumov ycnosus — sxcnayamayuu, — CyuwecmeeHHo — Guusiowue  Ha

HAOeHCHOCMb IKCKABAMOPOB-MEXIONANI.

Ilopsaook evinonnenus padomnwl

CpaBHUTENBHBIA aHATU3 CTPYKTYphl KaJeHAapHOro (oHIa BpeMEeHU
AKCIUTyaTallMM  DKCKaBaTOPOB-MEXJIOMAT 1O OTYETHOCTH MPEANpPUITHH U
CTPYKTYphl KajJeHAapHOro (OHJIa BpPEMEHU OKCIUTyaTalldd »dSTHX MaIlluH,
BBISIBICHHOW HA OCHOBE XPOHOMETPAXHBIX JAHHBIX, TO3BOJINJ YCTAHOBUTh, YTO Ha
ATUX YTOJBHBIX pa3pe3ax HE YUUTHIBACTCS 3HAUYMUTEIbHAs YacTh BpPEMEHU
IIPOCTOECB TOPHBIX MAIIMH M BpPeMs TEXHOJIOTHYECKHM HE OOOCHOBAHHOTO HX
HCIMOJIb30BaHUS KaK B CHCTEME MPOM3BOJCTBEHHOM JKCIUTyaTallid, TaK U B
CHUCTEME TEXHHYECKOTO0 OOCTY)KMBAaHHMS W PEMOHTA. AHAIN3 HCIOJb30BaHHS
HKCKaBaTOPOB-MEXJIONAT B IIpolleccax MPOU3BOACTBEHHOW OJKCIUTyaTalluu |
TEXHUYECKOr0 OOCIyKMBaHUSI W PEMOHTA TMO3BOJIMJI YTOUYHHUTH CTPYKTYpPY
KaJIeHJapHoro (oHga BpeMeHHM HX pPabOThl M BBLACIUTH (YHKIMOHAJIBHOE
BpeMsI HUCIIOJB30BaHUSA HATHUX MalIMH. OJTO JaeT BO3MOXHOCTH BBISBUTH
PE3€PBbI MOBBIIICHUS TPOU3BOUTEILHOCTA 000PYIOBAHUSI.

ITon QyHKIMOHATBHBIM BpPEMEHEM MPOU3BOJCTBEHHOM AKCIUTyaTaluu
MMOHUMAETCS BpEMs, B TEUCHHE KOTOPOTO OOOpYJOBAaHHE BBIMOJHSIET CBOIO
(GYHKIMIO € palMoOHAJIBHBIMU TapamMeTpaMu; 1moJi (YHKIIMOHATIBLHBIM BPEMEHEM
TEXHUYECKOTro OOCITY)KMBAaHHWS M PEMOHTa DJKCKaBaTropa BpeMs, B TCUCHHE
KOTOPOT'0 3TH MPOIECChI OCYIIECTBIISIOTCS C pallMOHAJIBHBIMU ITapaMeTpaMH.

DOYHKIIHOHAIBHOE BpeMs MIPOU3BOJCTBEHHOM AKCILTyaTalluu "
GyHKIIMOHATBHOE BPEMSI TEXHUYECKOTO 00CTY)KHBAHUS U PEMOHTA OTPEICIISIOTCS
CJIeAYIOIIMM 00pa3oMm:

1. ®yHKIMOHATBHOE BpeMs IIPOU3BOJACTBEHHOU JKCIUTyaTaluu
JKCKaBaropa
oV
Iip ==
y

rac V—(i)aKTI/I‘-IeCKI/I BBIIIOJTHEHHEBIE O0OBEMBI OKCKaBalluu, M3; Q—TGXHH‘IGCK&H
IMPOU3BOAUTCIIBHOCTL 3KCKAaBATOPOB-MCXIJIOIIAT IIPpW PalMOHAJIBHBIX IIapaMCTpax
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TEXHOJIOTHYECKMX TIPOIIECCOB B CHCTEME IIPOM3BOACTBCHHOM SKCILTyaTalluH,
3
M°/d,

3600

Tuxf{'n

3
0 = XEKXHBXK'B{W,MIT-I,

['ne: Ty~ OpoAaomKUTENBHOCTh IUKIA, C;

Ko— xod3ddunivent, yuyuThIBaIOMUNA TEXHOJIOTHYECKOE BpeMsi oOMeHa
TPaHCIIOPTa;

Eq — €MKOCTh KOBIIIa 3KCKaBaTropa, M°,

K,— ko3¢ dummeHT skckaBaiuu TOpHOH MacChl;

Kgscn-—— k03 duipienT, y4yuTHIBAIOMIMN palMOHATFHOE BpeMs IeperoHa
HKCKaBaTOPa, 3a4MCTKHU padoyeil MIIOIA KU, B3PbIBAHUS TOPHON MacCCHhI.

AHanu3 CTPYKTYypbl KaleHAapHOro (hOHJAa BpPEMEHH OSKCKaBAaTOPOB -
MEXJIONAT TOKa3biBaeT, uTo A(G(EKTUBHOCTh €ro WCIOJIb30BAHUS B CHUCTEME
MPOU3BOJCTBEHHOW »HKCIUlyaTauuu Haxonutrcss B uHTepBasie 0,30 -0,34, a B
CHUCTEME TeXHUYEeCKoro oociykuBanus u pemonta — 0,12-0,15. B pesynbraTe
CpaBHEHHUS OTHUX 3HAYCHUH BUJIHO, YTO B CHUCTEME  IPOU3BOACTBEHHOM
OKCIUTyaTallil  JKCKaBaTOpOB-Mexjomar  3(PQPEKTUBHOCTh  HCIOJIH30BAHUS
BPEMEHH 3Ha4uTeNnbHO (B 2,5 -2,7 paza) BbIlle, YeM B CHUCTEME TEXHHYECKOTO
OOCITy’KUBaHUSI U PEMOHTA. DTO COOTHOIICHHE XapaKTepHO MJisi OOJIBIIMHCTBA
OTEUECTBEHHBIX YTOJIbHBIX pa3pe3oB. MexJy TeM 3HaueHHEe I[OKa3aTels
WCIIOJIb30BAHUSI BPEMEHM B CHUCTEME IPOM3BOJCTBEHHON AKCIUTyaTalluu
HKCKaBAaTOPOB-MEXJIONAT CYIIECTBEHHO MEHbINE, YeM Ha MPEINpHUSTUIX
DKOHOMHYECKH  Pa3BUTBIX  CTpaH, 4YTO CBHUJACTEIBCTBYET O  HAIWYUU
3HAUWUTEIBHBIX  PE3EpPBOB  €ro  TMOBBIMICHUS  HAa  yIJIEJOOBIBAIOIINX
MPEANPUATHSX.
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V1. TEMBI 111 CAMOCTOSITEJIBHOM PABOTBI

CaymaTenb BO BpeMsl MMOATOTOBKH CAMOCTOSITEIbHOW pabOThl MO JaHHOMY
MOJIYJIIO JTOJIKEH:

- M3yyaT TJIaBbl U COJepKaHHe ydeOHMKAa M Yy4eOHBIX MOCOOHH ITOo
npeaMerTy;

- OCBOMWTH M0 Pa3gaTOYHOMY MaTepuaiy ONpeaeSICHHbIE YaCTH JIEKIUM;

- paboTath HajJ TeMaMU MOAYJIS C MCHOJIB30BAHUEM CHEUAIbHOU
JUTEPaTypHI;

- TIyOOKO M3YYHTh IJ1aBbl IPEAMETA, CBSI3aHHBIE C BBHIOJHEHUEM YYEOHO-
Hay4YHOU paboTOii;

- HUCIOJb30BaTh MHTEPAKTUBHBIE METOJbl OOy4YEHHs, JHUCTAHIIMOHHOE
oOyJeHmue.

Tembl caMmocTOATEIbHBIX PA0OT:
DKcIuTyaTanus 1 peMOHT MPOXOAYECKUX MAIIMH MOJ3EMHBIX Pa3padoToK.
OcHoBHbIE MPOOIEMBI UCIIOIB30BAHUS TOI3€MHBIX JOOBIYHUBIX MAIIIKH.
3. AHanmu3 KOHCTPYKIMUA MEXaHMYECKUX 4acTeil OypOBBIX CTAHKOB OTKPBITHIX
TOpPHBIX paloT.
4. KoHcTpykuusi pabounx 00OpyAOBaHH OypOBBIX CTAaHKOB M HX BBIOOp B
3aBUCUMOCTH OT TOPHO-TEOJIOTMUECKUX YCIOBUM OTKPBITHIX TOPHBIX padoT.
Cratuyeckuii pacyeT OJJHOKOBIIOBBIX MEXaHMYECKUX IKCKABATOPOB.
TexHoJOTMYECKHE CXEMbl IKCIUTyaTalli OJHOKOBIIOBBIX MEXaHUYECKHX
HKCKABaTOPOB.
7. Wctopus OypoBbIX padoT.
8. Paspaborannble 000py/1I0BaHNS, MAITUHBI JJIs1 OYPEHUS M UX IKCILTyaTaIlusl.
9. Hossie pa3zpaboku npu pa3padOTKH OYPOBBIX MAIIIHH.
10.CoBpemeHHbIe OypOBBIE MAIIUHBI, THUIBL, TEXHUYECKHE TOKa3aTellu,
KOHCTPYKIWH, TPUHITUT IEHCTBUSI.

11.Pacuert pacxona Bo3ayxa Jjsi OypeHusi, BBIOOpP MOILIHOCTH KOMIIpeccopa.
12.Ucnonb30BaHUE aBTOMATU3UPOBAHHON CUCTEMBI IPU OypEHUH.

A

o o
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VIL. TJIOCCAPUI

ANFO -

AmMmuayHas cenutpa Mazyt
CMECh: B3pbIBHAs Hanboee
4acTO UCIOJIb3YEMbIX B
IITYPOB.

Ammonium Nitrate Fuel
Oil mixture: explosive
most commonly used in
blast-holes.

Auto Lube System

Hacoc, koTopsiit
oOecrieunBaeT CMas3Ky JJis
Pa3JIMYHBIX KOMIIOHEHTOB
cBepia yepe3 nuianru. OH
MOKET OBITh PYYHBIM WJTU
KOM-TIBIOTEP T0/]T
KOHTPOJIEM.

A pump that provides
grease to various
components of the drill
through hoses. It can be
manual or com-puter
controlled.

Coring -

Bce cBepinia umeror Oosiee
HU3KYIO TeMIIepaTypy Uiu
OXJIAUTEIN JJIs
TUAPABINYECKON KUIKOCTU
¥ Maclia KoMIpeccopa.
Paguarop nBuraresns takxe
MHOTJIa Ha3bIBAIOT CUCTEMY
OXJIAXKICHUS ABUTATEIS.

The act of procuring a
sample of the formation
being drilled for geological
information purposes.

Crown Ilyuxkwu -

Habop nepeBsiHHBIX mInanax
WJIA METAJUTHYECKHUX
TTACTHH, UCTIOIb3YEMBIX
JUTST 1OOABJIEHUS ILIOIIA N
TTOBEPXHOCTH K THE3TY
KOJIOJKH, YTOOBI
NPEAOTBPATUTH TIJIOIIAAKY
OT MOTPYKEHUS B 3EMJTIO.
Taxxe Ha3pIBaeTCs

The upper sheaves in a
tower that supports the
cable that connects to the
rotary head.

OJIOKUPOBKOM.

Dip - Yron mexmy The angle between a
TOPH30HTATLHOU horizontal plane and the
IUTOCKOCTBIO M tockocThio | plane of the ore vein,
pPYIHOTO BeHbI, ©3MEpeHHbIH | measured at right angles to
IOJT IPSIMBIM YTJIOM K the strike.
IIPOCTUPAHUIO.

Drill Table - OO0racTh B HIDKHEH YacTh The area at the bottom of
Oanrau, KoTopas conepxut | the tower that contains the
LEHTpaIu3aTop BTYJKY win | centralizer bushing or
MacTep BTYJIKH, YTO master bushing that the
OypuibHas TpyOa drill pipe travels through.
nepeMemacTCda 4Cpces.

Fill - I[Tporecc nmepemenieHus Process of moving material
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MaTrepualia B JICTIPECCHIO,
4TOOBI ITOHATE E€TO
YPOBEHb; YaCTO CICIIUT 32
IPOIIECCOM PE3KH.

Into a depression to raise
its level; often follows the
cut process.

Fish — OOwekT cityyaitHo motepsH | An object accidentally lost
B OTBEPCTHH. in the hole.
Fishing — Omneparnuu 1o JApesbio C Operations on the drill for

1EJIbI0 U3BJICUCHUS PHIOBI U3
OTBEPCTHS.

the purpose of retrieving
the fish from the hole.

Fishing Magnet —

MarHsur 3anyCTuTh B
OTBEPCTHE HA
HEMETAJNIMYECKOM JTUHUM,
4yTOOBI OA00paTh JIOOBIE
HEOOJIbIINE KYyCOUYKH
MeTaia.

Magnet run in the hole on
non-metallic line, to pick
up any small pieces of
metal.

Fishing Tools — WuctpymenTsl pasnudabix | T0ols of various kinds run
BUJIOB pabOTaiOT B in the hole to assist in
oTBepcTHe, yTOOBI TOMOYb B | retrieving a fish from the
U3BJICUCHUU PHIOBI U3 hole. Overshots ct over the
otrBepctus. Overshots Gt Hax | pipe while taps fit inside
TpyOO#i B TO BpeMsl Kak the pipe.

KPaHbI MOAXO/IAT BHYTPH
TpYOBI.
Flats — OOpabortannbie yuactku Ha | Machined areas on the side

CTOpOHE OYypHIIBLHOM TPYObI
WIH IPYTUX KOMIIOHEHTOB,
rJie KJIIFOYd MOTYT OBITh
YCTaHOBJICHBI, YTOOBI
JIEpKaTh WU CIIOMATh
cycTtaBbl. HekoTopsie TpyOBI
UMEIOT JIBE KBAPTHPHI,
OCTAJTLHBIE YETHIPE
KBapTHPHI.

of drill pipe or other
components where
wrenches can be installed
to hold or break the joints.
Some pipe have two flats,
others have four flats.

Rotary Drilling —

Meron TpeHUpPOBKHY,
KOTOpasi 3aBUCUT OT
BpALLEHUSI KOJIOHKU TPYOBI,
K OCHOBAaHHIO KOTOPOH
IIPUJI0KEH HEMHOT 0. Bo3ayx
VI JKUJIKOCTD
pacrpocTpaHeHbl, YTOOBI
YJAJIUTh COKPAIICHUS.

The method of drilling that
depends on the rotation of
a column of pipe to the
bottom of which is attached
a bit. Air or fluid is
circulated to remove the
cuttings.

Rotary Head —

[TonBmxHast kKopoOka
nepenay uMena
OOBIKHOBEHUE

A movable gearbox used to
provide rotation to the drill
string. It is connected to the
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oOecreynBaTh BpallleHue
OypWIbHOHN KOJIOHHE. ITO
CBSI3aHO C IETISIMH TTOTaYl
WJIU KaOeJsiMU Ha Kax oM
KOHIIE U K OypUIIbHOU
KOJIOHHE 4epe3

10000070391 (319

feed chains or cables on
each end and to the drill
string through the spindle.

Safety Hook — [TpunokeHHBIN 10 KOHIIA Attached to the end of a
JINHUU TI01bEMA, YTOOBI hoist line to secure the
00ECTICUUTh MITETICEITh hoist plug or lifting bail.
MOABEMA HJIH IIOBEM Has a safety latch to
3asiora. Mimeer 3aMok prevent the load from
0€30IMMacHOCTH, YTOOBI slipping off the hook.
IPENSTCTBOBATH TOMY,

YTOOBI I'PY3 YCKOJIB3HYI
KPIOK.
Scales — O0opy10BaHKE UMEIIO Equipment used to
OOBIKHOBEHHE OMPEACIIATH determine the weight and
BEC U IIEHHOCTh MaTepuaia, | value of material being
TPAHCIIOPTUPYEMOT'O OT trans-ported from a quarry.
Kapbepa.
Screens — YcrpoiicTBa uMenu Devices used to separate
OOBIKHOBEHUE Pa3ciisaTh broken material into groups
OTXOJIbI Ha TPYTIIIBI of similar size.
10I00HOTO pa3mepa.
Shock sub — Y CTpoiCcTBO UMEITO A device used to isolate the
obbikHOBeHHUE u3oaupoBath | shock of drilling from the
IIIOK TPEHUPOBKH OT rotary head. It is made of
porarorHoro riasel. Ito | hard rubber layers mounted
crenano u3 cioes TBepaoro | inside of steel outer rings.
KayuyKa, YCTAaHOBJICHHBIX B
CTaJIbHBIX BHEIITHUX
KOJIBI[AX.

Shot — OOBHHEHHUE BHICOKHX A charge of high
B3pBIBYATHIX BEIIECTB, explosives deposited in a
JICTIOHUPOBAHHBIX B series of holes to shatter
CEpUH OTBEPCTHI, YTOOBI the rock.
pa3pyLINTh CKay.

Shutdown — TepmuH, KOTOPBIH A term that can mean the

MOKET 03HAYaTh KOHEI]
U3MEHEHUS WIH
paboyero JTHS WK
HE3aIUIaHUPOBAHHOU
OCTaHOBKH TPEHUPOBKHU

end of the shift or workday
or an unplanned stopping
of the drill due to a system
failure.
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Hn3-3a CUCTCMHOI'O
OTKa3sa.

Single Pass Drill —

bypoBas ycraHoBka
TPEHUPOBKH C JJIMHHOU
OarHel, KoTopast
paspeniaeT CBEPIINUTh
LIITyp, HE
OCTaHaBJIUBASICh, YTOOBI
100aBUTH TPYOyY
TPEHUPOBKU (TIPYT).
Ucnonp3yer Kemm
BMECTO PETYJISIPHOU
TpyOsl. Mcnonb3yer
ITIOBOPOTHBIN CTO,
YTOOBI IOBEPHYTh
Kemnu BMecTo
POTALIMOHHOM T'OJIOBBI.

Drill rig with a long tower
that permits drilling a
blasthole without stopping
to add drill pipe (rod). Uses
a Kelly in place of regular
pipe. Uses a rotary table to
turn the Kelly instead of a
rotary head.

Sliding Fork — PBIBOK, KOTOpBIi A wrench that slides
CKOJIB3UT BOKpyT kBaptup | around the flats of the drill
TpyOBbI TPEHUPOBKH, pipe to hold the section
9TOOBI AEPIKATh CEKITHIO lower. Controlled by
HIDKE. YIIpaBIIsseMbli hydraulic cylinder(s). Used
THPABINYCCKAM in place of a fork chuck.
HATUHAPOM (amu).
Hcnons3yeMblil BMECTO
BWIKK Yaxk.
Slips — Hcnosb3yeMblii B Used in the rotary table to
IIOBOPOTHOM CTOJIE, hold and break out drill
YTOOBI JICPXKAThCS U pipe. Also used to hold
BCIIBIXHYTh TpyOa casing in the table.
TPEHUPOBKU. Taxxe
UCIIOJIb3YEMBIii, YTOOBI
JIEpKaTh KOXKYX B
CTOJIE.
Spacing — Paccrosinue Distance between
MEXKIy Iy paMu blastholes measured
U3MEPUIIO parallel with the face.
IIapAJLIEITBHO
Spear — HHCTpYyMEHTBI Tools of various design

Pa3IMYHOIO IU3aiHa,
KOTOPBIE BBEPHYTHI WIH
BTUCHYTHI B OUTAaX,
TpyOe, U T.]1I., KOTOpbIE
II0CEJIEHBI B OTBEPCTHM.

that are screwed or wedged
inside of bits, pipe, etc.,
that are lodged in the hole.
See Fishing Tools.
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CwM. Pribarnkue
NHCTpyMEHTEI.

Speed switch —

DIIEKTPOHHOE
YCTPOMCTBO, KOTOPOE
HU3MEHSIET
rocyJlapcTBa, Korja
JBUTATENb JOCTUTAET
OIPEIECIICHHOMN
CKOPOCTH.
Hcnonp3yemsii,
YTOOBI YIPABIISAThH
JIIBOMHBIMU
BBIKJIIOYATEIISIMU
JTABJICHHS MaCJIa.

An electronic device that
changes states when the
engine reaches a certain
speed. Used to control dual
oil pressure switches.

Spindle —

Kopotkuit paznen
TpyOBbl, KOTOpas
Bpalaercs B
npeaenax
POTaLMOHHOU
TOJIOBBI, U
BBICOBBIBACTCSI.

The short section of pipe
that rotates within the
rotary head, and protrudes
out.

Split Bushings —

Cwmennsbie bushings,
KOTOphIe no3BOJsIF0T DHD
i Crabunuzatopy
MIPOXO/IUTH Yepe3 CTOI
TPCHUPOBKHU, CBEPJIS
npsimoe otBepcTe. CMm.
DHD Bushings.stabilizer,
TpyOy TpenupoBku -
TspKenbIi - OKpyKEeHHast
TpyOa, uMerommas
CHeIMalIbHBIC CIIUPAJIbHBIC
i pudieHsie peodpa,
MPOCTUPAIOIIUECS BOKPYT
auameTpa, B mpeaenax 1/8
"k 1/4" pazmepa
OTBepCTHUsA. boNbIIMHCTBO
CTaOMIN3aTOPOB
MIPUCIIOCOOIEHO TOIBKO
BBIIIIE OUTA, B TO BpeMs
Kak JICUCTBYIOIIUE
CTaOUIIU3aTOPBI AeprKaT
OTBEPCTHE MPSIMO.

The removable bushings
that allow the DHD or
Stabilizer to pass through
the drill table while drilling
a straight hole. See DHD
Bushings.stabilizer, Drill
Pipe — Heavy -walled pipe
having special spiral or
fluted ribs extending
around the diameter, within
1/8 “to 1/4” of hole size.
Most stabilizers are fitted
just above the bit, while in-
line stabilizers keep the
hole straight.

Standpipe —

YacTb HUPKYJSITUOHHON

Part of the circulating
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cucteMsbl. TBepaoe
ultexible,
MIEPEKAYNBAIOIINN 110
TpyOOIIPOBOY OT
[JIaBHOTO KJ1arnaHa J10
rHOKOTr0 TPOMBIBAHUS,
MIPUBOJIALLETO K
POTallMOHHOM T'OJIOBE.
Bonanas uabeknus, HedTh
DHD u nena BBeneHEI B
ATy JIMHUIO.

system. The hard and
lexible piping from the
main valve to the flexible
hosing leading to the rotary
head. Water injection,
DHD oil and foam are
injected into this line.

Static Water Level

Paccrosaue ot
BEPIIUHBI )KECTOKO
oOpaIieHHBIX K
IIOCTOSTHHOMY BOJHOMY
YPOBHIO.

The distance from the top
of ground down to the
standing water level.

Stemming — Matepuan ykazaHHOU Material of a specified
rimyOuHbI o0aBmi cBepxy | depth added on top of a
MTOPOIITKOBOW KOJIOHKH, powder column to confine
4yro0BI orpannuuTh mmyp | the blasthole and make the
U CIIeNaTh B3pBIB OoJice explosion more efficient.
2 (PEKTUBHBIM.

Strike — OTHoIIeHNE The bearing of the outcrop
OOHaKCHHUS of an inclined bed or
HAKJIOHEHHOW KPOBaTH structure on a level surface.
WIHA CTPYKTYPHI Ha See Dip.
IIOBEPXHOCTHU YPOBHS.
Cw. [Tanenue.

Strip Mine — BoutbImiast yacTh 3eMIH A large section of land
uMelia OOBIKHOBEHHE used to remove coal
yIAISITh MECTOPOXKICHHS deposits.

YIS,

Stuck In The Hole | Otnocutcs, 4TOOBI Refers to drill pipe

— CBEPJIHTH TPYyOY, inadvertently becoming
HEOCTOPOXKHO fastened in the hole.
CTaHOBSIIYIOCS
3aKPCIUICHHBIM B
OTBEPCTHH.

Sub —

CuermieHne ¢ pa3nu4HbIM
TUTIOM WJIH JTHAMETPOM
HUTENA ¢ 000MX KOHIIOB.
Tepmun OynaBka
0003HaYAET HAPYKHYIO
pe3b0y, 1 KOpOOKY,

A coupling with different
type or diameter of threads
at either end. The term pin
denotes a male thread, and
box, a female thread. To
connect two components
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BHYTPEHHIOIO pe3b0y.
CoennHUTH IBa
KOMITOHCHTA C
pa3MIHBIMA HATSIMHA. CM.
Apanrep.

with different threads. See
Adapter.

Subdrilling — HyokHSIS 9acTh mImypa, Bottom portion of a
KOTOPBI CBEPIISAT HIKE blasthole drilled below the
YPOBHSI I10JI1a, YTOOBI floor level to permit
pa3penInuTh BOCXOIAIICE upward displacement of
CMEIIIEHUE MaTeprana u material and thereby
TakuM 00pa3zom prevent a toe at the bottom
npeaoTBpatuTh majnen Horu | Of a face.
Y OCHOBAHWSI JIMLIA.

Supercharge Bcrasere naBnenne macia k | Inlet oil pressure to the

Pressure — TJIaBHOMY Hacocy (aMm), Ha main pump(s) that has been
KOTOPBIN TepMETH3MpOBaIH, | pressurized to prevent
9T00BI TPEOTBPATUTD cavitation.
KaBUTAIINIO.

Swivel — CueruieHue cBepxy A coupling on top of the
POTaIMOHHOMN TOJIOBHI, rotary head to allow the
9TOOBI TTO3BOJIUTH spindle to rotate while the
HITTWH/ICITIO BPAIAThCs, B main hose remains
TO BpeMs KaK TJIaBHBII stationary.

O1I1aHT OCTACTCA
IIOCTOAHHBIM.
Table Drive — Jlu3aifH TpEHUPOBKH, Drill design that locates the

KOTOPBII OTpeienseT
MECTOHAXOKJICHHE
MEXaHW3Ma BPAIECHUS
TpyOBI TPEHUPOBKU Ha
najxy0e TPEHUPOBKH B
MTOCTOSTHHOM
MTOJIO)KCHUH BMECTO
TOT0, YTOOBI
HCIIOJIb30BaTh
POTAIMOHHYIO TOJIOBY.

drill pipe rotation
mechanism on the drill
deck in a stationary
position instead of using
the rotary head.

Thread Lube —

CneunanbHbI COCTaB
UMeJl OOBIKHOBEHHE
CMa3bIBaTh OTHOCUTEIIHHO
HUTEH TPYOBI
TPEHUPOBKU. CM.
Hapkotuk TpyOsl.

A special compound used
to lubricate the threads of
drill pipe. See Pipe Dope.
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Threaded and
Coupled Casing
(T&C) -

Koxyx cranu, ucnons3ys
CLEIUICHUE MEXKITY
KQKJIBIM Pa3AeIIOM
TpyObl. CTUJIH HUTH -
npasasi pyka, TOHKas
HUTb.

Steel casing using a
coupling between each
section of pipe. Thread
style is right hand, fine
thread.

Tongs — Twum peIBKa UMeI A type of wrench used to
oObIKHOBeHHE cocTaBiaTh | make up and break out drill
U BCIIBIXUBATH TpyOa pipe using external forces,
TPEHUPOBKH, UCTIONB3Y I such as hydraulic cylinders
BHEIIIHHE CUJIBI, TAKKE KaKk | Or cables.
TU/IPABIINYECKUE
HAJITUHAPHI WIK KaOeu.

Tool Joint — CuenHoii mpudop TpyObl A drill pipe coupler
TPEHUPOBKHU, COCTOSIIIHH consisting of a pin and box
13 OyJIaBKU B KOPOOKH of various designs and
Pa3IMYHBIX TPOEKTOB U sizes. Deephole drills
pa3MepoB. TpeHHPOBKH normally use API style
Deephole 06br4H0 threads, while blasthole
UCTIOJIE3YIOT HUTH CTHIIS drills normally use Beco
API, B TO BpeMs Kak style threads.
OypHJIbHBIE MAIlIMHbI
OOBIYHO HCIIONB3YIOT
HUTHU cTUIIA Beco.

Top Head Drill - Jlu3aifH TPEHUPOBKH, Drill design that locates the
KOTOPBIN OIpenessieT drill pipe rotation head in
MECTOHAX0KJICHUE the drill tower. It moves up
TJIaBbI BpaIICHUs TPYObI and down with the drill
TPEHUPOBKH B OalrHe string. See Rotary Head.
TPEHUPOBKU. DTO
NepeMeIaeTcsi BBepX U
BHU3 C OypHIIbHOM
KOJOHHOU. CM.
Poraumonnyto ['omosy.

Torque — [IpeBpamieHue uim A turning or twisting force.

CKpYyYHMBAHUE CUJIBI.
MOMEHT BbI3BaH CHUJIOMH,
JNEUCTBYIOIIEH HA PYKY.
Cuna 3a oguH (QyHT,

A moment caused by force
acting on an arm. A one
pound force acting on a
one-foot arm would
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JNEUCTBYIOIIAs Ha

produce one Ib-ft of torque.

0HO(YTOBYIO PYKY,
npousBena Obl OJUH (PyHT-
(dyT Bpararoiero
MOMCECHTA.
Tower — Bricokas, ToHKas A tall, slender structure
CTPYKTYpa, used for observation,
UCTIONTb3yeMast JIJIsI signaling or pumping.
HaOJII0IEHMS, Term used to indicate the
CUTHAJIM3UPYS WIH derrick on a blasthole drill.
kauasi. TepmuH umen See Derrick and Mast.
OOBIKHOBEHHUE
YKa3bIBaTh Ha KpaH Ha
OypHWJIbHOM MallliHE.
Cwm. Kpan n Maury.
Tram — KanaTras gopora mim A cable car or a four-
YETHIPEXKOJICCHOE wheeled open box in a coal
OTKPBITOE OKPYKAIOT mine. See Propel.
YTOJbHYIO maxrty. CM.
[Ipoasuraror.
Trammed — [lepemerniatbcs B To move in a tram.
TpamMBau.
Tramming — [Mporecc nepemerieHus Process of moving a drill.

TpEHUPOBKU. CM.
[Ipoasrkenue.

See Propelling.

Traveling Sheave
Block —

Cepus nayek,
CBSI3aHHBIX C IETIAMU
M0JIa4y WK
Ka0esIMHu, KOTOpbIE
NepeMEINICHbI BBEPX U
BHU3 110 KpaHy
[WJIMHIPAMU [10/1a4H.

A series of sheaves,
connected to the feed
chains or cables, that are
moved up and down the
derrick by the feed
cylinders.

Turning To The
right —

’Kapronnoe ciioBo AJis TOro,
4yTOOBI CJIeNaTh OTBEPCTHE.

Slang term for making a
hole.

UL88 —

ITneBMaTnueckui
KJIaaH, KOTOPbIN
YIIPABJISET IABJICHUEM U
00BEMOM Ha BHICOKOM
JIaBJICHUHM - CUCTEMa

The pneumatic valve that
controls pressure and
volume on a high-pressure
compressor

system. Undercarriage —
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komrpeccopa. lacen -
CpeACTBa MEePEMEILICHHS
cjena rneyaTaroT
TPAHCIIOPTHOE CPEJICTBO.
DTO COAEPIKUT
CTPYKTYpY cliefa,
POJIUKH, Zrousers,
TOpHBIE OXPAHHUKH,
IIEMTHOE KOJIECO
JBUTATEIIS, TPOJIBUTAIOT
JBUTATENN U
IJIaHETApHBINA JBUTATENb.

The means of moving a
track type vehicle. It
contains the track frame,
rollers, grousers, rock
guards, drive sprocket,
propel motors and
planetary drive.

Uphole Velocity —

CkopocTh (B HOTax B
MUHYTY), YTO COKpaIICHUS
€AyT U3 OTBEPCTHUS. ITO
3aBHCHUT OT JUaMeTpa
JI0J10Ta, pa3Mepa
KOMITpeccopa 1 pa3mepa
TPYOBI.

The speed (in feet per
minute) that the cuttings
travel out of the hole. This
Is dependent on the bit size,
the compressor size and the
pipe size.

Washpipe —

MotiieHble CTagbHbIE TPYOBI,
BCTaBJICHHBIC B IIIAPHUPHI,
YTOOBI TO3BOJIUTH BPAIICHNE
OypHJILHOM KOJIOHHBI U
IPOJTIUTH KU3Hb YITAKOBKU.
OHuU 3aMEHHUMBI B
OO0JIBIIMHCTBE HIAPHUPOB.

Hard surfaced steel tubes
inserted in swivels to allow
rotation of drill string and
prolong life of packing.
They are replaceable in
most swivels.

Water injection —

MeTto1 TpeHUpOBKHU
poTanuu, TJe BojJia paccesiHa
B BO3JIyX€, CBEPJISL.

A method of rotary drilling
where water is dispersed in
the air while drilling.

Weight on Bit — B porammonnoii tpernposke | In rotary drilling, a
yKa3aHHBIA BeC TpeOyeTcs specified weight is required
Ha OuTe JuIs MakcuMasibHOH | 0N the bit for maximum
npom3BoaUTENEHOCTH. Mepa | performance. A gauge on
Ha MyJIbTE KAIMOpPOBaHa, the console is calibrated to
9T00BI COOTBETCTBOBATH correspond to the drill
BeCy OypHIIBHOM KOJIOHHBI. | String weight.

Winch — [TocrostHHas A stationary hoisting
CIIyCKOIIOTbeMHas MaliiHa, | machine having a drum
umerolas 6apadan, Bokpyr | around which a rope is
KOTOPOTO BEPEBKA - PaHa. wound.

Wiper, Pipe — KounblieBoii pe3unossii auck | An annular rubber disk for

JUISL TOTO, YTOOBI BHITEPETh
TpyOy TPEHUPOBKHU, YUCTYIO

wiping drill pipe clean of
cuttings when it is being
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Y3 COKpAIlEHUH, KOraa 3TO
3a0upaeTcst N3 OTBEPCTHUS.

withdrawn from the hole.

Wire rope — BepeBka cnenana u3 Rope made of twisted
UCKPUBJICHHBIX OEperoB strands of steel wire. Also
craipHOTrO TIpoBoa. Takke | called cable.

Ha3BaHHBIN KabeJIeM.

beko Illes- ['pyOblit THIT pe3b0bI A coarse type of thread
UCTIONIB3YETCSI Ha used on drill pipe.
OypwibHOI TpyOe.

bpewms - Paccrostame oT mimypa a0 Distance from the blasthole
OmKaiIero Jumma. to the nearest face.
Paccrosiaue nm3mepsiercs or | Distance measured from
JIMIIA K PSTy OTBEPCTHH. the face to a row of holes.
Marepuan cMemnarbes. The material to be

displaced.

Bypunbshas tpy0a - | [Tossie TpyOku, cienuansio | Hollow tubing, specially
npuBapeHHbIe K 3aMKoBbIx | Welded to tool joints.
COCIUHCHUMH.

BypunbHoii Ctpoka TpyO, B ToMm uncie | The string of pipe,

KOJIOHHEI - [I0JIBOAHBIE JIOJIKH, including subs, stabilizers,
crabum3aTopsl, BopoTHukHu | collars and bit, extending
¥ OUTY, IPOCTUPASCH OT from the bit to the rotary
OuTa 710 TOBOPOTHOM head, that carries the air or
TOJIOBKOH, KOTOpHIH HeceT | mud down to the bit and
BO3/YX WJIU TPSA3b BHU3 K provides rotation to the bit.
OypoBOMY U oOecrieqrBaeT
BpAICHHUE Ha JIOJIOTO.

Bypuibiuk - COTPYTHHUK The employee directly in

(oreparop) HernocpeacTBeHHo orBeuaer | charge of a drill. Operation
3a npennro. Oneparus of the drill is their main
CBepJIa SBJISCTCS UX duty.

TJIAaBHOM 00S13aHHOCTBIO.

BypoBas MarmvHa ams OypeHust A machine for drilling rock
IOPOJIbI HJTH orunconsolidated
HE3aTBEP/ICBIINX formations. Also calleda
oOpasoBanmii. Takxe rotary drill. The act of
Ha3bIBaCTCSI POTOPHOE boring a hole in the ground.
OypeHue.

B3peis AKT paz:xuras B3pbiBuaThix | The act of igniting
BEIECTB B CKBAKHUHY IS explosives in a borehole to
IIPOU3BOJICTBA MEOHS. produce broken rock.

B3PBIBHBIC HNHCTpyMEHTBI, KOTOpBIE A drilled hole used for

CKBKUH - MOTYT PaCHbLIATHCS purposes of excavation

00pa30BaHU TAKUM

rather than exploration,
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o0pa3oM, 4ToOBI MaTepual
MOKHO yIaJTUTh U3
OTBEPCTHSI, KaK MPaBUIIO,
TPH MIAPOIIKH, TPU KOHYyCa
WJTH TIEPKYCCHH.

geo-logical information or

water wells. Holes are used
to load explosives for open
pit mining, and are usually
limited to 200 feet.

BosBpaTHbii K104

["acuHBIN KIIIOY, CBSI3aHHBIN
C TUAPABINYECKUM
LWJIAHAPOM, UCIIOIb3YETCS,
YTOOBI MOBEPHYTH BEPXHIOIO
4acTh TPYOBI B TO BPEMsI Kak
HUXKHSSA TPyOa IPOXOIUT TIO
BUJIKE MMATPOHE WJIU
Pa3ABIKHOM Ta€YHBIN
KJIIOY.

A wrench, connected to a
hydraulic cylinder, used to
turn the upper piece of pipe
while the lower pipe is
being held by the fork
chuck or sliding wrench.

Bckppimia - Beprukansaas nosepxuocts | Vertical surface of an
BBICOTHI; TAK)KE Ha3biBaeTcs | elevation; also called the
JIUIIO. face.
I'mnpaBnuueckue | OTBepeTHe caenano mytem | Piston or vane type motors,
JIBUTATEIIH - BpaIlleHUs HEMHOTO B driven by hydraulic pumps,
3eMJIIO. that rotate various devices
on adrill.
I'uppammueckue | [logkmrogaercs Piston, vane and gear type
HACOCHI - Bparnaronryrocs roioBky k | hydraulic pumps that
BEpXHEH YacTH KECTKOTO provide flow for the
TpyOOIPOBO/IA, YTOOBI various actuators on the
00€eCIIeUnTh JBUKEHUE drill.
MIOBOPOTHOM T'OJIOBKH.
Taxoke Ha3bIBaETCS CTOSIKA
IIJIAHT.
I'unpaBnuyeckue | [logpemMHOE yCTPOKCTBO, Double acting cylinders
LAIHHAPEI - YCTaHOBJICHHOE B KOHIIE that are extended and
KOpOOKH MHCTPYMEHTA. retractedto perform various
Hampotus mognrema B functions on a drill. They
0CBOOOXKCHHMHM 101 3ajior. | are powered by hydraulic
fluid from a pump.
I'mapocratuueckoe | JlaBiacHue, mposBICHHOE The pressure exerted by a
- KOJIOHHOM JKUIKOCTH, column of fluid, usually
0OBIYHO BBIpa)KaeMoil B expressed in pounds per
¢dbyHTax Ha KBaApPATHBIN square inch.
JTIONM.
JIByCTBOpUATHIiA Perynmupyemblii BITyCKHOM The adjustable inlet valve
KJIaTaH - KJIaTlaH BO3.IyIITHOTO of the air compressor.

KOMIIpECCopa.
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Heppuk - Bricokas cTpykTypa 1o A tall framework over a
CBEPJIMBIIEMY OTBEPCTHIO drilled hole used to support
WCIIOJIb30BaJIa drilling equipment. The
TOJIJICPKUBATh part of the drill that
obOopyaoBaHue TpeHUPOBKH. | contains the feed system
Yacts TperupoBkH, koTopast | and the rotary head. See
COJICPKUT cucTeMy nojgaun | Tower and Mast.
Y POTAIMOHHYIO T'OJIOBY.
Cwm. bamHio u Maury.
Hedmue - [Tpoxonbl Bokpyr padoueii | Walkways around a
30HBI CBEpJIA. working area of a drill.
Huametp Jlnst Toro, 9TOOKI CIEIATh To make a hole in the
AJTUHAPA - OTBEPCTHE B 3EMIIC ground with a drill.
Hpens / Propel [Mepexirouatensb, koTopeiid | A switch that shifts the
Valve - C/IBUTACT MIEPEIyCKHBIX diverter valves to allow

KJIQIIAaHOB, YTOOBI
MIO3BOJIMTH IMOTOK Hacoca,
qTOOBI IEPEUTH OT (HYHKITUI
cBepJia /Il IPUBEICHUS B
JIBIDKEHUE ABUTATEIICH.

pump flow to go from drill
functions to propel motors.

Jlpenb cTepKeHs -

CMm OypuiibHBIE TPYOBI.
[Tonwie, duerr-
COYJICHECHHBIM,
COETMHEHHBIE CTEPIKHH,
UCTIONb3yEMBIC Ha
HeOOoIbIIHNX MepPopaTopoB
THUTIA TIEPKYCCHH.

See Drill Pipe. Hollow,
flush-jointed, coupled rods
used on small percussion
type rock drills.

Hpudrep BricBepiuth-od-otBepcTre, | An out-of-the-hole drill
KOTOpOE Bpallaercs that rotates the drill rod and
OypOBOI IITAHTH U provides a percussive
o0ecrieunBaeT y1apHoe force, by means of a
YCHITUE, C TIOMOIIIBHIO striking bar, through the
nopasuTeNbHBIN 0ap, uepe3 | rod to the bit.
CTEP’KEHb K OypOBOMY.

ApoouiKa - Hapyxwusiii Mmetai moxxer | Device used to reduce
OKPY KarOIIMX JOMKpaT broken rock to a smaller
LWIMHIPOB HUuBeaupoBanus. | fragment size.
[Tos3yH cianx HUKHSA
9acTh, KOTOpask COCAUHAETCS
C HIKHEH 9acTH [IUJIMHIPOB
Y TTOJI3YHOM KOJIITA4Y0K
SBJISICTCS ATPyOKy Ha
BEPXHEMN YaCTH I10JI3yHA.

3ajepxka [Tpomiecc uepenys Elapsed time between
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WNurepsan - B3PBIBYATHIX BEIIECTB C detonation of individual
WHEPTHBIM MaTEPUAIOM B blastholes in a multiple
urype, uToOs! npaBwibHOo | hole blast.
pacnpeeuTh B3phIBUATHIC
BEIICCTBA WM YMEHBIIIHUTD
BuOpanuu. Taxxe
OTHOCHTCS K
METAJUIMYCCKUM MO TUyMax
BOKPYT BHEIIIHEH CTOPOHBI
cBepJa.

3y0bs - Kopotkue, okpyrisie 3yomst | Short, rounded teeth of
CIICYCHHBIX BCTABKHU U3 sintered tungsten carbide
KapOuaa Boib(ppama, inserts which serve as teeth
KoTopsle ciyxat B kauecte | in drill bits used for drilling
3y0OB B CBEpII, very hard rock.
UCIIOJIb3YEMBIX JIJIsl Oy peHHS
OYEHb TSIKEIBIN POK.

Ka0elb - CHWIBHBIH, TAXKEIBINA A strong, heavy steel, wire
CTaJIbHOM, CTANbHOM KaHaT. | rope. Also known as wire
Taxxe U3BECTHBIN Kak rope. Used for pulldown
Tpoce. Mcnonb3yerces mis and pullback in the tower.
BBITTIAJIAFOIICTO CITHCKA U Also used in hoisting. May
oTkate B Oamne. Takke be rotating or rotation
UCTIONTB3YETCS B resistant.
Irpy30I0AbeMHBIX. MOXKeET
OBITH TOBOPOT WJIU
BpalllCHUE YCTOWYHUBOCTBIO.

KabGenbHas YcTpoiicTBO, KOTOpOE A device that holds the

KaTyIlKa - JCPIKUT DICKTPUUCCKHIA electrical power cable on
Kabesb MUTaHUs Ha electric driven blasthole
IIEKTPUICCKHIX drills.
yIPaBISIEMbIX CKBAYKHHHBIX
CBEpIL.

Kapurarus - W3bsa3BIIeHNE TBEPIOM The pitting of a solid
TIOBEPXHOCTH ITyTEM surface by the formation of
00pa3oBaHUs HU3KOTO low pressure bubbles
JaBJICHUsT 00pa3yroTCs formed in the fluid. Air
MY3bIPBKH B KHUJIKOCTH. being allowed into the inlet
Bo3znyx paspemaior Bo of pumps.

BXOJIHOE OTBEPCTHUE HACOCA.
Kapown, W2C. O4eHb TPy IHO W,C. A very hard
BoJIb(hpama - coeauHEeHHE, ncmoib3yemoe | compound used in inserts

B BCTaBKH B JOJIOT. Omna
HMCCT OUYCHBb BBICOKYIO

in rock bits. It has a very
high melting point. It is
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TeMIIepaTypy IIaBICHUS.
DTO 0YECHb CUIIBHO B OJTHOM
HaIpaBJICHUH, HO OYEHb
XPYNKAMH B APYTOM.

very strong in one direction
but very brittle in another.

Konbresoe - [TpocTpaHCTBO MEKTY The space between the drill
OypuIIbHO# TPYOO#t 1 pipe and the outer diameter
Hapy>XHBIM JTHAMETPOM of the hole made by the bit.
OTBEPCTHUS, CIICITAHHOTO
oure.

Kommpeccop - Bopotauk otBepcTHe - An asymmetrical rotary
OTBEpCTHE B BepxHEei yacTu | Screw driven device for
HImypa; poT, TJie IopoJia compressing air. May be
ObL1a HapyIeHa B3peIBHEIM. | Single- or two-stage,
OObryHO iepBhIe Heckoibko | depending on the discharge
(GyTOB LITyp, KOTOpPbIE pressure.
pacKabIBaINCh U
pa3oMBaIUCH.

Komngeiiep - [Manens, koTopas coaepxxut | Equipment used to carry
OOJIBIITYFO YaCTh material to crushers and
ynpaieHus cesuiku. Takxe | screens for reduction and
HA3BIBACTCS MTAHEIb separation.
oreparopa.

Koncons - AcummerpuuHbiid potopHsli | The panel that contains
BUHT MPUBOAOM ycTpoicTBo | most of the drill’s controls.
JUTSL CKATHUS BO3AyXa. Also called the operator’s
MoxeT OBITh OJJHO- HJIH panel.

JIBYXCTYIICHUATHIH, B
3aBHCHUMOCTH OT JIaBJICHHUS
Ha BBIXOJIC.

Maura - BeprukanbHoe cTpoeHue. A vertical structure. See
Cwm. Jleppuk Derrick.

Mocr - [IpensitcTBue B otBepctuun. | An obstruction in the hole.
OOBIYHO 3TO BBI3BAHO Usually caused by a caving
obpaszoBanuem creneosiorusi | formation or something
wim 4to-To najaenus B smy. | falling in the hole.

OmnoBemaTens - Dnekrpudeckoe ycrpoiicteo | An electrical signaling
CUTHAJIM3alliU Ha device on a switchboard.
pacrpeieIuTeIbHOM IIUTE.

Oxnagureib O0opyaoBaHue, All drills have a cooler or

(CO0Q)) - UCIIOIB3YyEMOE IS coolers for the hydraulic

IICPEBO3KH MAaTEPUAJIOB JIJIs
JPOOUITOK U SKPAHOB IS
YMEHBIICHUS U Pa3ACIICHHS.

fluid and the compressor
oil. The engine radiator is
also sometimes referred to
as an engine cooler.
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[Tepexmrouaromuii | J[Ba moytoxeHus, A two position, three-way,
KJIaIaH - TPEXXOI0BOH KJIalaH, valve that allows one
KOTOPBIN TIO3BOJISIET OJIUH hydraulic pump to perform
TUAPABINYECKHUIN HACOC, two separate
YTOOBI BBIITOJIHUTD JIBE functions. Dressing a Bit
OTJIeTbHBIC (PYHKITUH. — Sharpening DHD drill
bits with a grinder to shape
the carbides.
[Tepeman Pasnocte naBnenuit Mexay | The difference in pressure
JABJICHUS - BXOJOM U BBIXOJOM between the inlet and outlet
KOMITOHEHTA, T.€. of a component, i.e., a
OXJIaJIUTEIICM. cooler.
[TepexoaHUK- YcrpoiictBo, ucnonszyemoe | (both spellings are
ajiarnrep - JUTSL COCTMHEHUS JIBYX accepted) A device used to

Pa3JIMYHBIX Pa3MEpPOB WU
TUNOB HUTEH. OH
UCIIOJIB3YETCS IS
MOJKJIIOYEHHS] TOBOPOTHOM
TOJIOBKOM INITUHACIEH IS
OypwIbHOM TPYOHI,
OypwIbHBIC TPYOBI JJIsI
CTa0MIN3aTOPOB U
CTa0MIN3aTOPOB ISt
OYpOBBIX JIOJIOT.

connect two different sizes
or types of threads. It is
used to connect rotary head
spindles to drill pipe, drill
pipe to stabilizers and
stabilizers to drill bits.

Ilogaua eru -

CBEPXMOIIHO 3BEHbS LIEIH,
COCIMHEHHBIE C TOBOPOTHOMN
TOJIOBKOM Y€pPE3 BEPXHIOKO U
HIDKHIOIO 3BE€3JI0UKax 1

Iy TEIIECTBYIOIIEH
MOJIMCIIACTHYIO. OHU
OTPETYJIUPOBAHBI MTOXO0XKH
Ha KaOelJe.

Heavy duty chain links
connected to the rotary
head through upper and
lower sprockets and the
traveling sheave block.
They are adjusted similar
to a cable.

[TpuBoy - JIBUTaTEebh WU [WITAH/D, A motor or cylinder that is
KOTOPBIN KIIAJeTCs B being put into motion by
JIBUKEHUE TTOTOKOM the flow of a hydraulic
TMIPaBINYECKOI0 HAacoca. pump.

ITponyska - TepMuH, UCTIOIB3YEMBII Term used when releasing
IIPU BBIITYCKE CKATOTO compressed air from the
BO3/IyXa U3 pecuBepa 6aka | receiver tank on a
Ha KoMIpeccop, koraa 0yp | compressor when the drill
OCTaHaBJIMBACTCS. IS stopped.

[TpoayBouHbBIH Knanas, KOTOpBbIit The valve that opens when

KJIaTaH - OTKpBIBaeTCs, Koraa 0yp the drill is stopped and

OCTaHaBJIMBACTCA U

releases all the air pressure
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BBIITYCKAET BCE JIABJICHUE
BO3/yXa B IPUEMHYIO
€MKOCTb.

in the receiver tank.

[TpopsIB - OtHocurcs K akTy ocnabu | Refers to the act of
PEe3b0OBBIX COCTMHEHUI loosening threaded pipe
TPyO ¥ OTBUHYHMBAHHUS joints, and of unscrewing
OJIHOM CEKIMH TPYOBI OT one section of pipe from
JPYTOi, PU BBIXOJE U3 another, while coming out
OTBEPCTHS. of the hole.

[TeutecOopHUK - BakyymHsblii anmapat co A vacuum device with a
IJIaHTOM, pUKperuieHHoro | hose attached to the dust
K MbUICYJIaBINBAOIIAN hood that pulls cuttings
KOJITIAK, KOTOPBIHA TSHET away from the hole and
YEPEHKH JTAJIEKO OT deposits them to the side of
oTBepcTHs ¥ aeno3uThl ux | the drill.

Ha CTOPOHE CBepJIa.

CBs3b - AKT 3aKymaroras oopaseir A connector for drill rods,
dbopMupoBaHus OypUTCs pipe or casing with
JUISL T€OJIOTUYECKUX identical threads, male or
HH(POPMAIIMOHHBIX IIETICH. female, at each end.

CkBaxxuHa - OtBepcTHe cIenano The hole made by a bit.
OypOBBIM.

CnuceiBaHue - CoeauHUTENb IS A set of wooden ties or
OypuibHBIX TpyO, TpyO mian | metal plates used to add
00CaHON KOJIOHHBI C surface area to the jack
OJIMHAKOBBIMH HUTSIMH, pads to prevent the pad
MY3KCKOT'O HJIH KEHCKOTO from sinking into the
I10J1a, Ha KaXKIOM KOHIIE. ground. Also called

blocking.

TpaBepCHI - Bepxuue myuku B Oamine, The outer metal can

KOTOpasi NOAECPKUBAET
Ka0eJb, KOTOPBIA
MOJKJIFOYACTCS K
IIOBOPOTHOU I'OJIOBKOM.

surrounding the leveling
jack cylinders. The
crosshead slide is the lower
portion that connects to the
bottom of the cylinders and
the crosshead cap is the
flanged piece on top of the
crosshead.

VYrnoBas OypeHue

bypenue ckBaxkus B 0 10 30
I'pajycoB yroj ot
BEPTHUKAIH (B ISATh TPaTyCcoOB
C I11aroMm).

Drilling a hole at a 0 to 30
degree angle from vertical
(in ve degree increments).

Y nHUTEND -

Tsxenast, TOICTOCTCHHBIN
Y4aCTOK TPYyObI

A heavy, thick-walled
section of pipe used to add
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UCTIONIB3YETCS IS
nobasieHust 0ypoBoro Beca
K OypoBOMY H
cTabmin3anuu OypuIbHOM
KOJIOHHBI.

drilling weight to the bit
and stabilize the drill
string.

Ddunep - Kab6enu, 3akperuiennsic Ha | Cables, anchored on the
BEpXHEH U HIDKHEH YacTh top and the bottom of the
OamrHu, KoTophie mpoxoaar | tower, that pass through the
gepes3 OeryIiero traveling sheave block and
HOJIMCIIACTHYIO coerHeHust | connect to the top and
U coenHeHHs ¢ BepxHed u | bottom of the rotary head.
HIKHEH yacTu moBopoTHoit | They are adjusted by
ronoBku. OHu perymupyroT | tightening the threaded
IyTeM 3aTsDKKH pe3bOoBBIX | Ods on each end.
CTEPKHEHN Ha KaXKIOM
KOHIIE.
LlenTparop Kpyrnoe xoinbIio A circular ring installed
Brynka yCTaHABIIMBAETCS BOKPYT around the drill pipe in the
TIOJIIITAITHHAKA - OypmIBbHOM TPYOBI B drill table to keep the pipe

Tabymiie Oypa, YTOOBI
JepKath Tpyoy
BBEIPOBHEHHBIN roperly ¢
OBOPOTHOM rojioBKOU. OH,
KaK MpaBuio0, HMEeT
CMEHHYIO BCTaBKY B LIEHT]E.

aligned roperly with the
rotary head. It usually has a
replaceable insert in the
center.

LlenHoi KJrOY -

CrienmanbHBINA KITI0Y,
COCTOSAIIMHN U3 yyacTKa Lenu
U METAJUTMYECKON CEeKIIUU
KIIMHOBOTO, C TyOKaMu, 4TO
3aKUMaeT OypUIIbHOMN
TpyObI 1 / uiiu DHD, 9T008BI
3aTSIHYTh WK OCIIa0UTh
COCMHEHUS.

A special wrench,
consisting of a chain
section and a metal vee
section, with jaws, that
grips the drill pipe and/or
the DHD to tighten or
loosen the

connections. Collar the
Hole — Opening at the top
of the blasthole; the mouth
where rock has been
broken by blasting. Usually
the first few feet of the
blasthole that are cracked
and broken.
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