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BypoBoii WHCTpYMEHT SBJISICTCSI CaMbIM BBICOKOHATPY)KAeMbIM M OTBETCTBEHHBIM
3JIEMEHTOM OYpPOBOTO CTaHKa, OMPEIEI IO MM CIIOCO0 OYpEHHSI B COOTBETCTBUH CO CBOMCTBAMHU
Oypumbix 1OpoJ. CKOpPOCTHBIE KayecTBa [0JI0TAa, €ro H3HOCOCTOMKOCTh U CTOMMOCTh
bopMUPYIOT TIIaBHBIM KpuTepuil 3PQPeKTUBHOCTU OYpOBBIX pabOT - yAeTbHBIE 3aTpaThl Ha
OypeHre | M CKBaXHHBI, BBICOKMH YPOBEHb KOTOPBIX HE COOTBETCTBYET COBPEMEHHBIM
TpeOOBAHUSIM K HCIIOJIb30BAHHIO PECYPCOB MPEATIPHUSITHI.

Beinmyckaembie mapomeuynbie posnota (/) sBistoTcs HepeMOHTONMPUTOIHBIMH, HE
MO/JIEXKAT BOCCTaHOBJIEHUIO U 80 % M3 HUX MPEXKAEBPEMEHHO BBIXOAAT U3 CTPOS M3-3a U3HOCA
ornop u BoopyxkeHus.. Pecypc nonor npu 3ToMm ocraercsi HeBblpaboTaHHbIM. Kpome Toro, I/
WMEIOT Ha BOOPYKEHHH JIOPOTOCTOSIIMNA MeTaNTIOKepaMUueckuii TBepaplid crutaB (rpymn BK,
BK-B, BK-BK u 1p.) u 10 HacTosero BpeMeHH HeT YP(PeKTUBHOM TEXHOJIOTUH €r0 U3BJICUCHHS
U3 OTPaOOTaHHBIX AP0 MIEYHBIX J0JIOT.

OTCyTCTBYeT  TEXHOJOTHS ILIEHTPAIU30BaHHOW TMepepaboTKM U pecTaBpalluH
[IAPOIIEYHBIX JIOJIOT, B CBSI3U, C YEM OCTPO CTOUT BOMPOC pa3pabOTKM METOJOB BTOPUUHBIX

KOHCTPYKTUBHBIX NpeoOpa3oBaHuil BI u TeXHOI0TrMM €ro yruian3aluui.

CocTosiHue M AKTYAJIBHOCTb CO3JaHUHA PCHOBAHMOHHBIX TEeXHOJIOTuii npu
IKCILTyaTallMi 1IAapo HieYHbIX A0JI0T.
B nacrosmee BpeMs CYHICCTBYCT MHOKCCTBO KOHCTPYKTUBHBIX pGHIeHI/Iﬁ 10 CO3JJaHHUTO

pPa3ITUYHBIX BUIOB OypoBOW TexHUKH . OCHOBHOE MPUMEHEHHE Ha OTKPBHITHIX TOPHBIX paboTax
HallUTM CTaHKU BpalaTeJbHOTO OypeHus mmapomedHbiMua gojotamu (CBI), mmekoBoro
Oypenus pexyummu poinotamu (CBP), pexe ynapHO-Bpam@areiabHOTO ¢  IOTPYKHBIMU
nHesmoynapuukamu (CBY), repmudeckoro u repmodypamu (CbO) 1 KOMOMHUPOBAHHOTO THIIA
(CBTM, CBUIK, BTC u np.).

IIpy cymecTByrOIIEeM COCTOSHUM TEXHMKM M TEXHOJIOTMM YBEJIMYEHHUE IIPO-
U3BOJMTEIBHOCTH Ipoliecca OYpeHHs U CHH)KEHUE €ro ce0eCTOMMOCTH BO3MOXKHO, B OCHOBHOM,
3a CYeT CO37aHUsl OYpOBBIX HMHCTPYMEHTOB C BBICOKMMM I10Ka3aTeJIIMU HAa/JEKHOCTH,
JOCTUTAEMBIMU C IIOMOIIBIO HOBBIX KOHCTPYKUHM, paclHMpEeHUs TPaHULl pPalMOHAIBHOIO
UCIIOJIb30BaHMs OypeHUsI pe3aHueM, TPUMEHEHHSI HOBBIX M3HOCOCTOMKUX MaTepUANIOB, a TaKKe
pa3paboTKu criocoO0O0B PEMOHTA, BOCCTAHOBJIEHUS M MOJICpPHU3AIUH.

B Hacrosiee BpeMsl Ha pa3pe3ax U KapbepaXx IPUMEHSETCSI B OCHOBHOM BpallaTe bHOE
OypeHue MmapoMIeYHbIMUA U PEXYIIMMHU A0JI0TaMH, OJarofapsi COBEp MIEHCTBOBAHUIO TEXHOJIOTUH
B3pBIBHBIX Pa0OT, MpUYEM YBEIMUUBAIOTCA Maciradbl OypeHust pesanueM. Jlo 83 % o6béma
OypeHus OCYILECTBISAETCS AP0 LIEYHBIM OYPOBBIM HHCTPYMEHTOM.

Ha xapbepax jxene3opyiHbIX MECTOPOXKJEHUM U IIBETHBIX METAJIOB, IIPEJCTaBICHHBIX
B OCHOBHOM KpPENKUMH MOPOJIaMH, IMAPOIIeYHbI crocob 3aHumaer 95 - 100 %, Ha yroiabHBIX
paspe3ax okoso 50 %, Ha kapbepax NO J0ObIY€ HEPYAHBIX MOJIE3HBIX MCKOIAEMBIX (FOPHO-
XUMHUYECKOE, U TOPHO-METATYPIHUECKOE ChIPhE, CTPOUTEIbHBIE TOPHBIE MOPOABI U ApP.) OKOJIO
60 %. Cnoco® OypeHHst pe3aHHMEM Ha YroJbHBIX paspe3ax 3aHumaer a0 50 % , a Ha Kapbepax
HepyaHoro ceipbs - 20 %.



VY napHo-BpamarensHbii crocod Oypenus ctrankamu CBY, B 3HaUnTEIBHBIX 00BEMaX 10
30 % coxpaHsieTcs Ha MajlbIX KapbepaX CTPOUTENbHBIX MAaTEpUAIOB IMpPHU IMPOXOJKE CKBAKUH
mramerpoMm 105-160 MM B mopoaax BBICOKOM KpPEMOCTH TPU IOBBIMICHHBIX TPEOOBAHUSAX U
KYCKOBAaTOCTH B30pBaHHOW TopHOW Macchl. Ha »Tux kapbepax OyaeT pacumpstbcs OypeHue
pe3aHueM B CIIa0BIX MOPOJAX, a TaK )Ke B MEPCIEKTHBE PEXKYIIE-YyIapHBINA CITOCOO MPH MPOXOIKE
CKBaXXHH B IIEPEMEXAI0 IIMXCS 110 KPETTOCTH TOPHBIX MOPOIAX.

[Io rOpHO-T€ONIOTMYECKUM U 3KOHOMHMYECKUM YCIOBHUSM BEACHHUS TOPHBIX padoT

Ha0Jt01aeTCsl YeTKas TeHACHIUS K YBEIMYEHUIO JUaMETpa B3PbIBHBIX CKBAXKUH, OObACHSAEMAs
CTpEMJICHHEM HCIIOIh30BaTh Ha KaphepaX MPOCThIE TPAHYIMPOBAHHBIE U KOMOWHHPOBAHHBIC
(cMech AMYIBCMOHHBIX U TpaHylupoBaHHBIX) BB, kak Hambosee aemieBbie W MO3BOJISIOIIME
MOJIHOCTHIO MEXaHU3UPOBATh MPOIIECC KAK U X IPUTOTOBJICHHUS], TaK U 3apsSHKAHUS UMH CKBAXKUH.

Heob6xoaumeblit ypoBeHb pab0TOCIOCOOHOCTH 3apsi/10B TakuX BB (ckopocTh neToHanuu,
yAelbHasi KOHLIEHTpaLUs SHEPTUH U JIp.) JOCTUTAETCS YBEIMUYEHHUEM JUAaMETPa CKBaXKHH.

Pacxon mapomeyHbIX JOJOT Ha YKa3aHHBIM Bblle 00bEM Oypenus coctaBut 8§0-100
TBIC. IIT. C TOJIOBBIMU 3aTpaTaMH Ha HUX Oozee 2,3 mupa. pyo. IIpu stom Oyner npeoGianath
MCIIOJIb30BAaHUE JIOJIOT AuameTpoM 244,5 mm/, B MeHbiner | crenenu - quamerpom 269,9, 320 u
190-215,9 MM (yroas).

3arpatrsl Ha OypoBblie paboThI cocTaBistOT-15-30 % (yrombublie pazpessl) 10 45-50 %
(pyZnHBIE Kapbephl) OT 3aTpaT Ha TOPHBIE PaOOTHI.

AHA/IN3 COCTOSIHHUSI M ONBIT MCIOJIb30BAHUSI IIAPOLICYHBIX J0JIOT NpH Oy peHUH
CKBa’KHH HA Kapbepax.

[IpumensieMblil B HacTosllee BpeMsl OTEUECTBEHHBIM U 3apyOeXHBIN INAPOILEYHbBIN
OypOBOIM MHCTPYMEHT fBIsieTCS HEpa30OpHBIM . OH COCTOMT M3 CEKUUH, COeIMHEHHBIX MEXY
co0oif cBapHbIM mBOM . Kaxkaasi ceKiusi COCTOUT U3 Jambl , Ha 1ande, KOTOpoi CMOHTHpPOBaHa
IAPOIKa , CBOOOJHO Bpal@AIOIAACS Ha MOJUMIHMKAaX KadeHHs. OCHOBHas cxema Habopa
noaumnHukoB P-11I-P: Gonbuioil ponvKoBbIM MOANMITHUK , MIAPUKOBBIM PSI- 3aMOK , Majblii
posnkoBbIM nmoauMnHUK . [Ilaprky 3aMKOBOro MOAIMITHUKA 3aKIaAbIBAIOTCS MPU COOPKE uepe3
oTBepcTUs B namnde , koropoe 3aBapuBaercs. CoeqMHEHHBIE CBAPKOW CEKLUU J0JI0Ta 00pa3yroT
KOPITYC, €T0 BEpXHSS YacTh 3aKaHYMBACTCS PE3bOOBHIM KOHYCHBIM HHIIIIEIEM , C TOMOIIBIO
KOTOPOT'O JI0JI0TO MPUCOEAUHSIOT K IITaHTe 0ypOBOTO CTaBa.

B cBsi3u ¢ 60nbIIMM OTAMYMEM TOPHBIX MOPOJ U Py O MEXaHUYECKUM U aOpa3uBHBIM
CBOMCTBaM, M3rOTaBIMBACTCA OOJBILON HAOOP TUIIOB INAPOIICYHBIX J0JIOT, OTIUYAIOIMXCS I10:
JMaMeTpy; BULY IOPOAOPA3p YA IIETO BOOP YKEHHUS;

OIIOpaM; MPOJLyBOUHBIM YCTPOWCTBAM U JIPYTUM dJIeMEHTaM OypOBOTO CTaBa.

TexHonornyeckue M KOHCTPYKTHBHbIE OCOOEHHOCTH CIeHATH3HPOBAHHOIO
O0ypoBOIro MHCT pyMeHTA.

KoHncTpykTrBHBIE pemmeHnss OypOBBIX HHCTPYMEHTOB OMPEICIISIO CIIOCOOBI M PEKIMBI
OypeHHs CKBaXKHH, KOTOPHIE BO MHOTOM 00 YCIaBINBAIOT SKOHOMHUKY OypoBBIX padoT. Kak ObL10
OTMEYEHO BBIIIE, OJTHUM M3 OCHOBHBIX KPHUTEPHEB OLIEHKU 3(PPEeKTUBHOCTH pabOThl OypOBBIX
JIOJOT SIBJSIETCS. WX CTOMKOCTH (JOJITOBEYHOCTH), TOBBIIICHHE KOTOPOH TPUBOAMT K
MHOTOKPAaTHOMY YBEIWYCHUIO UX CTOMMOCTU M YIOPOKAHUIO YIAETBHBIX 3aTPaT, MPUXO I XCS
Ha | M OypoBoii ckBauHBI. TakoW moaxox K OypeHHIO HEryOOKHX (IO CpPaBHEHHIO C
HeTIHBIMHU, TA30BBIMH U TOPHO-PA3BEIOYHBIMU) CKBKMH HA OTKPBITHIX TOPHBIX, 3eMJISTHBIX H
CTPOUTENBHBIX paboTaXx SIBISETCS HEOIPABIAHHBIM.

[TosTOMYy KOHCTPYKIIMU OypOBBIX HHCTPYMEHTOB JOJDKHBI 00ECIIe YMBaTh: OJJMHAKOBBII
pecypc y3loB M jAeTalied; pa300pHOCTh, MPH KOTOPOH  JOCTHTACTCs BBICOKMU YPOBEHB
PEMOHTONPUTOJHOCTH JIETAIM M B3aMMO3aMEHSIEMOCTH MOPOJIOPa3pyLRAIOIMX 3JIEMEHTOB,
CHaOXXEHHBIX BOOPYKEHHEM, COOTBETCTBYIOIIMM crieln(uke OypeHus; TpUMEHEHNE B CIOXKHBIX
TOPHO-TEOJIOTHYECKH X YCIOBHUSAX, XapaKTePU3YONMXCS MIMPOKUM THANa30HOM HW3MEHEHUS



(M3 KO-MEXaHWUYECKHX CBOMCTB TOPHBIX TIOPOJ; OCYIIECTBICHHE WX KOHCTPYKTHBHBIX
npeoOpa3oBaHmil, pACIIMPSIOIIM X TEXHUUECKUE M TEXHOJIOTUYECKHE BOSMOKHOCTHU JIOJIOT.
Crnemmduaeckue ycinoBus OypeHUs HETTTYOOKH X CKBAKHH OMPEACIISIOT HE00X0IMMOCTh
CO3JIaHMS TUIIOPA3MEPHOTO PsiZia HOBBIX BUIOB CIHEIIUAIM3UPOBAHHBIX OYPOBBIX HHCTPYMEHTOB,
0o0Jaalo X KauyeCTBEHHO WHBIMHU TEXHOJIOTHUYECKUMH CBONCTBAMHU, YIOBJIETBOPSIONMU
nOTPeOUTENLCKIE TPEOOBAHUSI K TEXHOJIOTUYECKOMY MPOIIECCY BECHUS OYpPOBBIX PadoOT.

YTuiansanus U3HOEHHOT0 0y poBOro HHCTPYMEHTA

[lpumensieMble I M3TOTOBJICHHS OypOBOTO HWHCTPYMEHTAa MaTepH ajbl BechbMa
JIOPOTrOCTOSIIIME, MO3TOMY BO3HUKAET HEOOXOAMMOCTbh HEpepabdOTKM HM3HOUIEHHBIX OYpOBBIX
J0JIOT C LEJIbI0 IOBTOPHOIO HCIIOJNb30BAaHUSI BBICOKOKAYECTBEHHBIX CTajlel M OTXOAOB
METaAJIIOKEPAMUYECKOTO TBEPAOIO CILJIaBa, U3 KOTOPOTO M3rOTABIMBAIOT 3YOKH U apMUPYIOT UMU
BOOPYXCHHE IIAPOLICK.

OTa 3a/1a4a YCIOKHSAETCSl TEM, UYTO IPEABAPUTEIBHO HYKHO U3BJIEKaTh TBEP/BIH CILJIaB
U3 OTpabOTaHHBIX MOPOJOPA3PYLIAIONMX 3JIEMEHTOB OYpOBOrO MHCTPYMEHTa, B TOM 4YHCIIE
IIOCJIE €70 PECTABPALMH 110 YKa3aHHBIM TEXHOJIOTHSIM .

Ji1s n3BNeUeHus TBEPAOCIIaBHBIX 3YObEB TPEO yeTC sl BEICOKOA (P (e KTUBHASL TEXHOJIOTHS
U COBEpILIEHHAs TEXHHKA, pa3pabOTKe KOTOPBIX MOCBAILECH PsJ MCCIEIOBAHUM, BBITOIHEHHBIX
KOJUIEKTUBOM Kadepsl «['opHble ManMHbl U KoMIutekes» ['YIIMu3a .

CymecTByronpe crnocoObl M3BJICYEHUS TBEPAOro CIUlaBa M3 OypoBOTO MHCTPYMEHTA
MOKHO pa3[eiUTh Ha YEThIPE IPYIIBI: MEXaHUYECKUE, TEPMOMEXAaHHYECKUE, XUMUUYECKAE U
B3PbIBOMMITYJIECHBIE.

MexaHnuueckue crnocoObl XapaKTepU3YIOTCS BO3AECHCTBHEM Ha IOPOAOPA3PYLIAIOIIME
3JIEMEHTBI YCUJIMI, 00ecreunBaloIMX OT/AENEHNE TBEPAOCIUIABHBIX 3yOKOB 3a CUET pa3pylUeHHUs
9THX 37eMeHTOB. Hanpumep, A5 3TOro npuMeHsI0T 00TaurBaHUe WAPOLIEK, UX pa3pe3aHue in
paspylieHue ¢ nomoulplo KirHa. [locne peanusanuu JaHHBIX CIIOCOOOB MOPOA0OpPa3pyLIAO e
9JIEMEHTBHI K JAJIIbHEUIIEH SKCILTyaTalluy HE IIPUTOIHBI.

TepMoMexaHHUECKUE CIIOCOOBI XapaKTepU3YIOTCS TEMIIepaTypHbIM BO3JEHCTBHEM Ha
MOPOAOPA3PYIIAIO I UHCTPYMEHT C OJHOBPEMEHHBIM MJIM TOCIEIYIOUM MPUIIOKEHUEM K
HEMY MEXaHMUYECKHX YCHUJIMH, oOecreurBaloUMX OT/AENEHHE TBEpAOCIIaBHbIX 3yOkoB. [lpu
peanuzaluu 3TUX CIIOCOOOB OTCYTCTBHE PETYIMPOBAHUS TEMIIEpaTypbl HarpeBa HapyXHOU
MOBEPXHOCTU IMOPOJOPA3PYLAIOINETO 3JIEMEHTa NPUBOAUT K €ro OIUIABJICHMIO, YTO TaKkKe
JIEJIaeT HEBO3MOKHBIM €TI0 JalbHEeNIIee IPUMEHEHNE.

XHUMUUYECKHUE crocoObI OCHOBAHBI Ha B3aUMOJICVCTBUMN IIOBEPXHOCTHU
MOPOAOPA3PYIIAIOIIETO AJIEMEHTa C KUCIOTOM, KOTOpas, BCTyNass B PEaKUHUI0 C METaJJIOM,
paspylIaeT 3Ty MOBEPXHOCTh, CIIOCOOCTB ys OT/EJIC HUIO TBEPOCIIIaBHBIX 3yOKOB.

B3pbIBOMMIYIIbCHBIE CHOCOOBI XapaKTEpU3YIOTCS BO3ICHCTBUEM Ha BHYTPEHHIOKO
IIOJIOCTh APOIIKH, 3AIIOTHEHHYIO KUAKOCTBIO, YAAPHBIX

UMITYJIbCOB, O0Pa3yIOLMXCS B ATOM >KUJIKOCTU OT JICHCTBUS B3pHIBYATOTO BEILECTBA, B
pe3ynbpTaTe 4ero TBEPJOCIIaBHbIE 3yOKM OTAEISAIOTCS OT Tejla Mapolikd. Peammzanus 3TuX
Croco0OB MO3BOJIAET COXPAHATh LEJIOCTHOCTh MOPOJOPA3PYIIAIOIMX 3JIEMEHTOB, OJHAKO
TpeOyeT BBICOKMX Mep O€30HacCHOCTH M CIIOKHOTO TexXHHuyeckoro obOecmeuenus. Cruemyer
OTMETUTbH, YTO H3BECTHBIE HaM CIOCOOBI W3BJIEUEHHUS] TBEPAOCIJIABHBIX 3YOKOB MPUMEHHMBbI
TOJIBKO MpU YTWINA3ALUU JOJOT C KOHYCHBIMM IIAPOUIKAMU W HE NPENyCMaTpUBalOT HX
peanu3aluio Npu IepepadoTKe APYrUX BHAOB OypoOBOro HWHCTPyMEHTa (IIAPOIIEYHBIX
pacumpuTeNen, 10JI0T ¢ Ppe3epHbIM MOPOAOPA3PYIIAIO MM HHCTPYMEHTOM, 3y4aToIMCKOBBIMU
mapoIKaMu U JIp. ).

OcHOBHOI1 3a7ayeii mporecca U3BJICYEHUs TBEPAOCIUIABHBIX 3YOKOH U3 OTPabOTaHHOTO
OypOBOro MHCTPYMEHTA SIBJISIETCSI CHATUE IPECCOBBIX HANPSHKEHUH B COCAMHEHUHM 3YOOK —
IIOPOAOPA3PYILALO I 3JIEMEHT.



