OT3bIB

O(UUMATBHOTO OINIOHEHTa Ha JMCCepTalMOHHYI0 paboTy IIsiToBoii HUpunbi
OpbeBupl Ha Temy: «OGocHOBaHHE H BBIGOP PALNHOHAIBLHBIX napamMeTposB
TPAHCMHCCHH FHAPOOOBLEMHBIX IPHBOIOB OCHOBHBIX MEXaHH3MOB KAPbEPHOIO
0ypoBOro cranka», NpeiCTABICHHYIO HA COMCKAHME YYEHOH CTeleHH KaHIuaaTa

TEXHUYECKUX HayK, 1o crienuanbHocTH 05.05.06 — ['opHbIe MalIuHEL.

AKTYyaIbHOCTBH H30PAHHOM TeMbI HCC/Ie0BAHMSL.

Ceronst yBenuyeHne JOOBIYH MOJIE3HBIX MCKOMAEMBIX OTKPBITBIM CIIOCOOOM
OyZeT MpOMCXOAUTH B OCHOBHOM 6J1arojapsi yBelIMYeHHIO MOIIHOCTH JeHCTBYIOLIHX
¥ BBOJIY B OKCIUIyaTallUIO HOBBIX KaphepoB 10 J00bIYE TBEPIbIX MHHEPAIbHBIX
T10JIE3HBIX UCKOTIAEMBbIX.

[lepBoovepennoii  3amaueil  OTEYECTBEHHOrO  MAIIMHOCTPOCHHMS  SIBISIETCS
CO3/IaHME HOBBIX O00pa3’lOB OTEYECTBEHHBIX IOJHOCTBIO THAPOPUIIMPOBAHHBIX
KapbepHbIX OYpPOBBIX CTaHKOB, CIOCOOCTBYIOIIMX JaibHEeHIIedl HHTeHCH(HKALUK
OTKPBITOTO CI10co0a J0OBIYHU MOJIE3HBIX UCKOIIAEMBbIX.

B Hacrosiiee BpeMs B TeXHMYECKOW JIMTEpaType, NPAKTHUECKH HE HALLIU
OTpa’kKeHMsI BOIIPOCHI, CBA3AHHLIE ¢ pa3pabOTKON M HUCCIENOBAHUEM MHOIOMOTOYHBIX
TPAaHCMHCCHH, 00ecreYnBaromuX OeccTyleHYaToe peryJMpoBaHUe CKOPOCTH ee
BBIXOZIHOT'O Bajla, IPpH MHUHUMAJIbHOM yCTAHOBJIEHHON MOIIHOCTH I'MIPOOOBEMHBIX
MalllMH peryiupyromero xkourypa (6osnee Boicokom KITJI). Uues cospgaHust Takux
fiepeiay BO3HHUKIIA JABHO, OJJHAKO OHM He IOJyYWJIH MOJDKHOTO TPUMEHEHHs B
OTEYECTBEHHOMU U 3apy0e)KHOU MpaKkTHKE.

B cBsi3u ¢ 5TMM wMccre/loBaHMsS HamnpaBlieHHble HAa OOOCHOBaHHWE M BBIGOD
palMOHANBHBIX IapaMEeTPOB TPAHCMHUCCHUN TUJIPOOOBEMHBIX IPUBOJOB OCHOBHBIX
MEXaHM3MOB KapbepHBIX OYpPOBBIX CTaHKOB, CErOJHS OCTAIOTCS MO-NPeKHEMY

AKTyaJIbHBIMHU.

. Crenenb  000CHOBAHHOCTH  HAYYHBIX  IOJIOJKEHHil, BBIBOAOB W
pC\KOMeHIIaul/lﬁ, ChOpMYIIMPOBaHHBIX B  paboTe, aBTOPOM  MOATBEPIKIACTCS
JOCTaTOYHOW TOYHOCTBIO IOCTAHOBKH 3aj[ad HMCCIEJOBAHMS M HCIIOJIb30BaAHUEM
COBPEMEHHBIX HAYYHBIX METOJIOB U (PyH/IaMEHTAIILHBIX ITOJIOXKEHUH MaTeMaTHYeCKOM
CTaTUCTHKH,  TEOPETHYECKOHM  MEXaHWKM  TBEpPAOro  Tella U  KHUJAKOCTH;
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MaTeMaTHICCKOro MOJICIIMPOBAHUS M CHCTEMHOIO aHalM3a IIpollecca HarpyKeHus
OCHOBHBIX MEXaHHU3MOB KapbepPHOIo OypOBOI0 CTaHKA.

Hay4ynasi HOBH3HA M I0CTOBEPHOCTD Pe3y./iIbTATOB HCC/IEI0OBAHUSI. ABTOpOM
pa3paboTaHbl MNPUHUMIMATBHAS THAPOKHHEMATHYECKAS CXeMa  IBYXIIOTOYHOM
TPaHCMHUCCHH TIPUBOJA BpallleHWsl J0J0Ta M MHXKEHEpHas MeTOJMKa pacyeTa
pallMOHANBHBIX MapaMeTPOB TPAHCMHUCCHH T'MAPOOOBEMHBIX IPHUBOJLOB OCHOBHBIX
MEXaHHU3MOB KapbepHOTO OypPOBOI'o CTAaHKA.

ABTOPOM YCTAHOBJIEHBI 3aBHCUMOCTH CyMMapHOH JUIMTENBHOCTH pabodero
LMKIa  KapbepHOrO OypoOBOIO CTaHKAa OT MPOYHOCTH OYpUMOH  TOPOIBI,
TEXHOJOTMYECKUX  IMapaMeTpoB  OypeHHs]  CKBaXKHMHBI, KHHEMATHUYEeCKUX |
KOHCTPYKTUBHBIX  IIapaMeTPOB  CTaHKa, a TaKXKe 3aBHUCHUMOCTb  YJENbHOI
IIPOU3BOJIUTENIBHOCTH OYypOBOTO CTaHKA, KOTOpas [OMUMO BBIIIENEPEUHCICHHBIX
napameTpoB yuuTbiBaeT KITJ[ cninoBoii ycTaHOBKM U MOIIIHOCTH MPUBOIOB OCHOBHBIX
MEXaHU3MOB CTaHKa B Ka)KJIOM PEeXUME ero padoTEhl.

JloCTOBEpHOCTE  NMPHMHATBIX ~ JOMYyMEHWH W [IPOBEpKAa  KOPPEKTHOCTH
AQHAJIMTUYECKUX MOJICJICH BBINOJHEHBI MojelupoBanreM Ha JBM. TouHoCTh
pe3yabTaTOB MOJICIIUPOBAHUS JJOCTATOUYHO yIOBICTBOPUTEIHHA.

IlpakTHyeckoe  3HAYeHHMEe  WCCICNOBAHMA  COCTOMT B pa3paboTKe
NPUHIUIINATBHON CXEMBI IBYXIIOTOYHOM TPAaHCMHUCCHH TIPUBOA BPAILEHUS 10JI0Ta C
MEXaTPOHHOM CUCTEMOi yIpaBiieHus, MO3BOJISIOIeH 00eceYnTs paboTy MPUBOIA C
PallMOHANIBHON CTATUYECKOW MEXaHMYECKOH XapaKTePUCTHUKOM IyTeM OIepaTUBHOIO
I0CJIC/I0BATEIEHOIO  PEryJIMpOBaHusl 00beMOB pabouMx Kamep TIUAPOMALINH
PEryIMpyIOIIero KOHTypa.

OcHOBHBIE pe3yNbTaThl JMCCEPTALMOHHON pabOThl HANIIK I[IPUMEHEHHE B
[UIAHOBBIX  HAayYHO-TEXHUYECKUX paspaborkax 2017-18 rr. KOHCTPYKTOPCKHM
otaesom OO0 «M3-KAPTDOKC um. I1. I'. Kopobkosay.

IIpescraBiennas auccepralmoHHas pabota COCTOMT W3 BBEIEHHs, TPEX IIIas,
3aKJIIOYCHUSI, CITMCKA JIMTEPATYPBI U IPUIIOKEHUS.

Bo BBenennn 060CHOBAaHA aKTYalbHOCTH PaGOThHI, COPMYTHPOBAHBI LE]b U
UJICS, U3JI07KEHBI 3a/1a49K JJOCTHXKEHHSI LIENH, C(HOPMYITHPOBAHBI HAYYHbIE TTOJIOKEHMUS,

UX HOBHU3HA, a TaKXKE IMPAKTUYECKOE 3HAYECHUE UCCIICIOBAHUS.



B nepBoii riiaBe paccMoTpeHO COBPEMEHHOE COCTOSIHME M OMBIT SKCILTYaTaluK
KapbepHBIX OypOBBIX CTAHKOB Ha OTKPBITBIX FOpPHBIX paborax B P®. Brimosnen
aHallM3 ~ KOHCTPYKLHMH  HM3BECTHBIX  BpalllaTeJIbHO-IIOJAIONIUX  MEXaHH3MOB
OTEYECTBEHHBIX M 3apyOeXHbIX OypOBBIX CTAHKOB M CHCTEMATH3MPOBAHBI HX
OCHOBHBI€ THITHI.

ABTOPOM Ha OCHOBE BBIIOJHEHHOTO aHalM3a JOCTUTHYTOTO TEXHHYECKOTO
YPOBHSI KOHCTPYKIHK COBPEMEHHBIX KAPBEPHBIX OYPOBBIX CTAHKOB OTEYECTBEHHOTO
1 3apy0eKHOro IPOM3BOJACTBA C PA3NMYHBIMH CXEMAaMH BPAIaTeIbHO-II0AIOIIHX
MEXaHU3MOB ¥ THAPOOOBLEMHBIMU TPAHCMHUCCHUSMH IIPUBOJOB MX OCHOBHBIX
MEXaHU3MOB C(OPMYIIMPOBAHBI 11eJb, UAes U 3aa9U UCCIIe0BAHUI, IPUBEICHHBIC B
oOwed xapakTepucTuke pabOTBI W CBHAETENbCTBYIOIIME 00 AaKTyalbHOCTH
UCCJIEJOBAHHUSI.

Bropasi riaBa moCBslEHAa MCCIEOBaHMIO KOHCTPYKTHUBHBIX apaMeTpoB
KapbepHOro OypoBOro CTaHKa M I1apaMeTpOB €ro TUAPOOOBLEMHON CHIIOBOIL
YCTQHOBKH TIpH OypeHUM CKBAXXUHBI B TIOPOIAX Pa3IMYHOMN IPOYHOCTH.

Ha ocHoBe cucremaTh3aluM JUIMTENBHOCTEW aKTHBAIMU MPUBOIOB OCHOBHBIX
MEXaHM3MOB CTaHKa B K&XIOM DPEXHME €ro paboTbl aHAIUTHYECKH OIpEe/esIeHb
AJUTEIIBHOCTH pabo4ero LMKIA ISl CTAHKOB JIETKOTO, CPEJHEro U TSIKEIOTo
TUIIOPAa3MEPOB  OT MPOYHOCTH OypMMOH MOpoAbl Hpu OOYpHBAHUH yCTyIa
BCPTUKAIbHBIMH M HAKJIOHHBIMH CKBO)KMHAMHU. ABTOPOM CIEJNaH BbIBOJ, YTO
JUIATENIBHOCTh pabOYero LHKJIa, XOTS M YYHTHIBACT TEXHOJIOTMYECKHE IapaMeTphl
OypeHHst CKBaKHHBI, IIPOYHOCTH IOPOJBI, KMHEMATHYECKME M KOHCTPYKTHUBHbIE
[IapaMeTpbl CTaHKa, HEe SIBJSIFOTCS MMOJHOM MaTeMaTHYECKOM MOJICNBIO, TIOCKOJIBKY He
YYMTBIBAIOT KaK MapamMeTpbl CHIIOBOM yCTaHOBKM CTaHKa, TaK U MOIIHOCTH ITPUBOJIOB
MEXaHN3MOB aKTHBHPOBAHHBIX B KaXJIOM PEKUME €ro paboThI.

C yd4erom 5TOro BbIBOJA ABTOPOM IpEIOKEHa MaTeMaTHYeCKash MOJIENb

B3aMMOJICHCTBUSI pabo4YuX OpraHoB OypoBOro craHka ¢ 3a00eM B BHJE Y/ebHOI

NPOU3BOAUTENIBHOCTH,  MPEJCTABIAIONIEH CO0OM OTHONIEHHE BBICOTHI YCTyIa K
nﬁmeeﬂeHmo CPEeIHeB3BEIIEHHOW MOILIHOCTA CHJIOBOH YCTAHOBKM CTaHKAa W
JUIMTENIBHOCTH €ro paboyvero 1ukia. DTa MOJedb YYUTHIBAET MapaMeTphl CHIOBOI
YCTaHOBKHU CTaHKa, Takue Kak KIIJI, BeauuuHBI MOLIIHOCTEH PUBOLOB MEXAHU3MOB,

AKTHUBUPOBAHHBIX B KaXXIOM peKUME pa6OTI)I CTaHKa U QJJIMTEJIIbHOCTHU UX aKTUBAI[UH.
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Tperbsi riaaBa mOCBsIIEHA CpPaBHUTENBLHOMY aHAIU3y M MCCIIEJOBAHHUIO
KMHEMAaTHYECKUX U CUJIOBBIX IapaMeTpOB TPAHCMHUCCUHN NPUBOJAA BpaIleHHUs 10J10Ta
rUAPOGUIMPOBAHHOIO KapbhepHOro GYPOBOTO CTAHKA ¢ OJHUM U JBYMs MOTOKAMH
nepeaadn MOIIIHOCTH. ABTOpOM [peJIoKeHa IMIPUHLIMUITHATbHAS
THAPOKUHEMAaTUYECKast cXeMa JIBYXIIOTOYHOM TPaHCMHUCCUM TIPUBOJIA BpallleHHUs
joioTa ¥ paspaboraHa ee IByXKaHAJIbHAs MeXaTpPOHHAs CHCTeMa YIIpaBIICHUS
fapaMeTpaMu  peryiupoBaHusi o00beMOB pabouuMx KaMmep THIPOMAlIUH  ee
PEryIUpYIOIIEro KOHTYpa.

B paboTe aHamuUTHYeCKH TMOJIyYeHBbI 3aBUCUMOCTH OOBEMHBIX IOCTOSHHBIX
HacOC/MOTOPOB OT YCTAaHOBJICHHOM MOIIHOCTH CHIIOBOM YCTaHOBKM, CKOPOCTH
BpamieHust jponora, cymmapuoro KIIJI 1ByXmoTouHoll TpaHCMHCCHH, TIIyOHHEI
peBepca U MaKCUMaJIbHOI'O JABJIEHHUS B PETYIUPYIOLIEM KOHTYPE U YCTAaHOBJIEHO MX
COOTHOLLIEHHE, KOTOPOE CIIPABEIMBO JIJIsl BCEX TUIIOPa3MepoB OYPOBBIX CTAHKOB.

Yro mo3BoNMIIO aBTOpPY YCTAaHOBHTH KpAaTHOCTH YBEJIMYEHMs pecypca
THAPOMAlIUH  PEeryJlIUpYIOIIEro KOHTypa JABYXIIOTOYHOM TPAaHCMHUCCHH IPUBOJIA
BpallleHUsl J10JI0Ta B pexXuMe OypeHUus TO CpPaBHEHHUIO C  OJHOIOTOYHOMN
TPAaHCMHUCCHECH  TPM  MHOIO3axOAHOM M OJHO3aXOJHOM  OYpeHHH, Kak
BePTUKAJIbHBIMH, TaK U HAKJIIOHHBIMU CKBaOXKUHAMHU.

BoiBoabl 10 auccepranMoHHOM paboTe chOPMYJIUPOBaHbI KOPPEKTHO U
IIOJIHOCTBIO ~ OTPAXKAalOT  IOJIyY€HHBIE  PE3yJbTaTbl U HAyYHYIO  CYI[HOCTD
IIPOBEAECHHBIX UCCIIEIOBAHUM.

ABTopedepar M BoceMb IyOnMKalMii aBTOpa [0 TeMe JUCCepTallMOHHOMN
paboThI B IOCTATOYHOM CTEIICHH OTPAXkaloT ee cojiepiKaHue.

B kavecrBe 3amewanmii 1o aucceprammonHoi pabGore Ilarosoit U. O,
HaJIJIE)KUT OTMETUTH Clie/lylolee:

1. Ha Hat B3ryis1 BMECTO TEPMHHOB IIPOYHOCTH) MOPOBLI U «BEC» CTAHKA CIeIyeT
‘MCIIOIB30BATH OOIIENPUHATEIE B TOPHOTEXHHYECKOH JIUTEpaType TepMHHBI
«kperocte» 1o 1mkame M. M. [IlporogeskoHOBa M «Macca» CTaHKa,

COOTBETCTBEHHO.



2. Bmecto pyOpHKHM «BBIBOZBI IO IEPBOW TIIABe» CJIENOBAIO Obl OTPAHHYHTHCS
JOCTaTOYHO  YETKO C(HOPMYJIUPOBAHHBIMH aBTOPOM LENBIO U  3ajadyaMu
uccienosanus (naparpacdom 1.4).

3. Ha nawm B3rysn Obuto Obl 1enecooOpasHbiM 00beauHUTh maparpad 2.2 u 2.3 B
OJIMH, IIOCKOJIbKY MaTeMaTH4ecKas MoJeslb OOypHUBaHUS ycTyna OypoBbIM
CTAHKOM (yJeJIbHasi MPOM3BOJAUTENBHOCTE) BKIIOYAET B ce0sl U JUIMTEIBHOCTD €ro
pabodero MUKIIA.

4. Ha Ham B3rs] OYeHb CIIOXKHAS CHCTEMa MHJIEKCOB, 0003HAYAIOMINX CIOCOO
OypeHusl, KOHCTPYKIMIO MauyThl M THIOpa3Mep CTaHKa, IPHCBAHBAEMBIX
JUIMTEJIPHOCTH aKTHBALIMK IIPUBOJIOB, CyMMapHOH JUTUTEILHOCTH paboyero IuKia
U YIEJIbHOW IPOU3BOAUTEILHOCTH CTAHKA.

5. 13 Tekcta muccepranyu M aBropedepara, He SCHO OblLIa JIM 3alaTeHTOBAHA
pEeKOMEeH/lyeMasi aBTOPOM CXeMa JBYXIIOTOYHON TPAaHCMUCCUH TIPUBO/IA BPaLlleHHs
nonota (pucyHok 3.11 ctp. 107 muccepraimu, pucyHok 5 ctp. 14 aBropedepara).

6. [louemy 3a comnpsiKeHHe, OIpaHHYMBAIOLIEE PECYPC AKCHATbLHO-MOPIIHEBOI
TUIPOMAIIMHBI, IPUHSATA [apa TPeHHMs «IUIyHXep-UWIMHAPY», a He Iapa
«pacnpe/ieUTeNIbHbIA TUCK-poTop» (cTp. 123 dpopmyna (3.79) nuccepraumm)?

7. K coxanenuto, B paboTe He NpUBEJEHA 3aBUCUMOCTbH PECYpPCOB THAPOMAILINH
CUIJIOBOH YCTAHOBKHM OT IPOYHOCTH OypHMOI MOpo/sl. XOTs, B AMCCEPTALUN eCTh
Bbipakenus (2.31), (2.41), (2.42) u (2.43), KOTOpBIE MO3BOJISIOT AHAIUTHYECKH
YCTaHOBUTH TAKyl0 3aBUCUMOCTb.

8. 13 paboTsl He sIcHO, 4TO OyIeT ¢ rUIpo0sOPYI0BAHHEM CHIIOBOH YCTAHOBKH, €CIH
B PEXKHMME CTOTIOPCHMSI BBIMJIET M3 CTPOS aTYUK AaBiieHus win Tpurrep [lImurra?

9.B mpunokeHMSAX K peLeH3MpyeMOW JMcCepTalid  XOTelIOCh Obl  BHIETH
WH)KEHEPHYIO METOJMKY pacyera M BbIOOpa palMOHAIBHBIX TapaMeETPOB
TPAHCMUCCHH THIPOOOBEMHBIX IPHUBOAOB OCHOBHBIX MEXaHU3MOB KAPhePHOIO

L 0ypoBOro cTaHKa.

10. Takxe ciieryeT OTMETUTH HEJOCTATOYHOE KAYeCTBO BOCIIPOU3BEICHUS PUCYHKOB

1, 4, 6 na cranunax 8, 13, 16 aBTopeepara cOOTBETCTBEHHO IO CPABHEHHIO C

OITHOMMEHHBIMHU PHUCYHKaMH B TEKCTE AUCCEPTaIUH.



YKazaHHble 3aMeyaHUs HE 3aTParuBalOT CymiecTBa pabOThl M HOBU3HBI
II0JIy4YEHHBIX aBTOPOM PE3yJIbTATOB U BEIBOJIOB.
3akio4enue

JleTanbHOE€ O3HAKOMIIEHME C TEKCTOM JUCCEPTAllMM W IPeACTABIEHHBIMU
MaTepuagaMu 10 MPaKTHYECKOMY HCIIONb30BAHUIO €€ pPe3yJbTaToB, I103BOJISET
3aKJIIOYUTD, YTO JUCCEPTALMs SBIIAETCS 3aKOHUEHHOW HAyYHO-HUCCIIEN0BATEILCKOM
paboTol, MMeeT MPAKTUUECKYIO LIEHHOCTh U COJIEPIKUT HOBOE pellleHHe aKTyalbHOM
Hay4YHOU 3a/1a4M, COCTOSIIEH B pa3pabOTKe HOBBIX TEXHUYECKUX PEIIEHUH Iepejauu
MOIIHOCTH OT MEPBUYHOIO JIBUraTessi KapbepHOro OypoBOro CTaHKA K BBIXOJHOMY
BaJly TPAHCMHUCCHUHU IIPUBOJA BPALLEHUS JI0JI0Ta ABYMsI [IOTOKAMH - MEXAaHUYECKUM U
TUJIPaBIUYECKHUM.

Cuywuraro, 4ro auccepranuoHHas paboTa Ha Temy: «OGOCHOBaHHME M BBIOOD
pallMOHATbHBIX IIAapaMETPOB TPAHCMUCCUH TUIPOOOBEMHBIX IPHUBOJOB OCHOBHBIX
MEXaHM3MOB KapbepHOro OypOBOIr0 CTaHKa» IMOJHOCTBIO COOTBETCTBYET KPUTEPHAM
[Tosoxxennst 0 MPUCYKACHUM yUEHBIX CTeleHeH, (YTBEPKIEHHOrO 10CTAHOBICHUEM
ITpaBurenscTtBa PO 3a Ne 842 24.09.2013 r.) mpeabsiBiiseMbIM K KaHAUIATCKUM
AauccepranysiM, a ee aBTop Ilarosa Mpuna IOpbeBHa 3aciyXuBaeT MpUCYKICHHS eif
YYCHOW CTENeHM KaHAuJaTa TeXHWYeCKHUX Hayk 1o crnenuraibHoctd 05.05.06.

['opHble MaIIMHBIL.

OdununaabHplii onnmoHenT:

[Ipodeccop kadenpsr mammHocTpoerus DenepaabHOro
rOCYJapCTBEHHOI0  OIOJUKETHOro  00pa30BaTelbLHOTO
yupexaenust Beicmiero obpazoanus (PI'BOY  BO)

«Cankr-IlerepOyprckmit TOPHBIA  YHUBEPCHUTET
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