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OT3bIB BEAYLW,EN OPFAHUN3ALIUN

Ha guccepTaunoHHyto paboty ConoBbeBa Cepresi BasneHTUHOBMYA
«O60CHOBaHMe 1 BbIGOP AMHAMUYECKUX MapamMeTpoB MpuBoAa
TArOBOro MexaHu3ma gparnanHa»,
npeAcTaB/IeHHY0 Ha COMCKaHWe YUYEHOM CTeneHW KaHAWAaTa TEXHUYECKUX Hayk
no cneumnanbHocTn 05.05.06 - «"OpHble MaLIMHbI»

AKTYanbHOCTb TEMbI gUcCePTaLMOHHOIO0 UccefoBaHNSA

Haunbosbllee pacnpocTpaHeHMe Mpu BeAeHUN BCKPbILWHbIX U MepeBasiovHbIX paboT no-
NYYUNN IKCKaBaTOPbl-AparfiaHel, peanusytouine Hanbonee aPpheKTUBHYO BecTpaHCnopT-
HYI0 TEXHO/IOrNI0. B HacTosiLlee BpemMs Ha KPYMHbIX Kapbepax W paspesax gparnaiHamu Bbl-
nonHsetca 4o 80 % 3Tux pabor.

LONnTenbHbIA ONbIT 3KCnayaTauumn gparnaiHoB Ha COBPEMEHHbLIX FOPHOA06bLIBAKOLWMX
npeanpuATUAX CBUAETENbCTBYIOT, UTO AONS 3KCM/yaTauMOHHbIX 3aTpar B Ce6ecToMMOCTM
NPoAyKUMM pa3pe3oB N KapbepoB PP cocTaBnset He meHee 40 %.

lMoaTomMy guccepTaunoHHOe uccnefoBaHWe, HanpaB/eHHOE Ha COBepLUeHCTBOBaHME
KOHCTPYKLMMN MPUBOLA TATOBOr0 MexaHuM3ma MOLLHOIO0 KapbepHOro gparnaiHa 3a CYeT CHU-
XXEHUA AUHAMUYHOCTK ero paboTbl B Pas/IMYHbIX TOPHOTEXHUYECKUX YC/IOBUAX MPUBEAET K
NOBbILEHUIO 3WPEKTUBHOCTU 3KCMyaTaumm gparfiaiHoB B LIe/IOM U HECOMHEHHO ABASeTCA
aKTyasIbHbIM.



HoBu3Ha nccnegoBaHuii, NoyYeHHbIX Pe3ynbTaToB, BbIBOAOB U
PeKoOMeHaaL M, chopMyIMPOBAHHbIX B AMUccepTaLum

AHaNUTMYECKM NONyYeHa 3aBUCUMOCTb paanyca MHeEPUMM MaxOBbIX Macc gparnaiHa ot
yrna noBopoTa ero BepXHero CTPOeHUs B TedeHMe paboyero LuMKnaa c y4€Tom KaTteropum no-
poA Mo TPYAHOCTW 3KCKaBaLuu.

Ha ocHoBe y4yéTa 3HeproéMKOCTM paboTbl TAFOBOro, MOBOPOTHOIO U NOABLEMHOIO Me-
XaHM3MOB pa3paboTaHa MHOronapameTpuyeckad maTemaTuyeckas Mofenb paboTbl gpar-
naiHa B TeYeHMe OAHOro 3/IEMEeHTapHOro LMKa, No3BonfoLas ycTtaHOBUTb 3aBUCMMOCTU
MeX/y YPOBHEM €ro y/ae/ibHON 3a60MHOM NPON3BOAUTENLHOCTI N XapaKTEPUCTUKaMM 3a604,
COMPOTMBNEHMEM MOPOALI KOMAHUIO U eé MIOTHOCTU, KOHCTPYKTUBHbLIMU, KMHEMATUYECKUMN
N CUNOBbLIMKW MapameTpamMu, OTINYAKOLLAACA YYETOM U3MEHEHUSA MHepLManbHbIX NapaMmeTpoB
BEPXHEro CTPOeHMs aparfaiHa u AMHaMUYecKUX napameTpoB MPUBOAOB €ro TAroBoro u no-
BOPOTHOI0 MeXaHW3MOB.

AHANUTUYECKN MOMYYEHbl 3aBUCMMOCTU BE/IMUYMHBI CTOMKOCTM KaHaTOB TSArOBOW ne-
6EAKN W npeaenbHOro M3Hoca 6eryHKoBOW LLIECTEPHU OT OTHOCUTESIbHLIX KO3(h(ULNEHTOB
AVHAMWYHOCTW TSFOBOr0 U NMOBOPOTHOIrO MEXaHW3MOB MPW 3KCKaBaLuWn NErKMX, CPeAHUX U
TAXENLIX NOPOL.

Pa3paboTaHa MHOronapameTpuyeckas MaTemaTMyecKas MoOfeNlb 31eKTpoMexaHuye-
CKOW CMUCTEMbl NPUBOAA TArOBOr0 MexaHw3Ma fAparnaiHa c y4éTom KaTeropmu nopogbl no
TPYAHOCTW 3KCKaBaLuL.

YCTaHOBNEHO, YTO Hanbonee NPeanoOYTUTENIbHONW CXEMOWN BKIKOYEHUSA YNPYro-gemMngu-
PYHOLLEr0o 3/1eMeHTa ABMSETCSA €ro yCTaHOBKA MeXAY PeakTMBHbIM 3BEHOM W 3/IEMEHTOM Me-
TaNNOKOHCTPYKLUMUWN MaLUWHbI.

Pa3spaboTaHa NpuHUMNManbHas Cxema 3anacoBKM KaHata ofHo6apabaHHO TAroBOM
ne6éakmn paparnaiHa 3L 10/70, oTnnvarolwascsd OT CepUAHOM KOHCTPYKLMK TEM, YTO OHa
MMeeT TONbKO OAMH TATOBbIA KaHaT C O4HON CTOPOHbI HAaBUTLIN Ha GapabaH, a C 4pyroi cTo-
POHbI Yepe3 AONOMHUTENbHbIA YypaBHUTENbHbLIA 60K MOCPeACTBOM YNPYro-geMngupyto-
LLero yCTpoMcTBa 3aMKHYT Ha MeTa/l/IOKOHCTPYKLUIO AparnaiHa.

YCTaHOBNEHO, YTO HauMbonee NPUEMIEMOM KOHCTPYKLUMER ynpyrogemnpupyroLulero
3nemMeHTa YCTPOMNCTBa SIBNSETCA Ma/lOKOMMOHEHTHOE U BbICOKOHaAéXHoe YAY, agantupo-
BaHHOE K YCNOBMAM 3KCMyaTaluyM Ha COBPEMEHHbLIX FOPHbIX MPeAnpUATUSX cofepKallee
TO/IbKO MeTan/IMYyecKne npy>XuHbl U rmapaBnnyeckunin gemndgep.

YCTaHOB/EHO, 4TO pa3paboTaHHble TEXHUYECKME PeLLIeHNs NO3BOMAAT CMECTUTbL KOOP-
[AMHAaTbl PE30HAHCHbIX 30H KONebaHWin B CTOPOHY 6OMbLUMX 3HAYEHWI OTHOLLUEHUS BbIHYX-
[eHHbIX K COBCTBEHHbLIM YacTOTaM U CHU3UTb KOIMPPULNEHT ANHAMUYHOCTM, 3a CHET yBen-
YyeHus KoaguumeHTa geMnpupoBaHns, 4YTO NPUBELET K YBE/IMYEHUIO CTOMKOCTU KaHaToB
TArOBOW NeGEAKN M YBEIMYEHUNIO YAeNbHOW TEXHWYECKOW NPOM3BOANTENBHOCTI AparnalHa.

3HAYNMMOCTb MOSTYYEHHbIX Pe3y/ibTaToB ANA HayKuU U MPOon3BOACTBa

ABTOPOM [MCCEPTALMOHHOW paboTbl 6bI PELLEH paf BaXKHbIX 3aay A 06ecneveHus
3hheKTUBHOI paboThbl U MNOBbILLEHWS MPOVU3BOAUTENILHOCTM AparnaiHoB B PasfMyYHbIX rop-
HOTEXHNYECKNX YCNOBUSX.

Bbina pa3paboTaHa MaTeMaTuhyeckas MoJeNb 3NeKTPOMEXaHUUYeCKo CMCTEMbI NpKUBOAa



TArOBOro MexaHu3ma fparnaiHa, Kotopas, B CBOK 04epefb, N0O3BOAUMIA YCTAHOBUTL BUJ, KPU-
Tepus. XapakTepusyowero BUAHME XXECTKOCTHbIX U AeMNGUPYOWMUX NapaMeTpoB Ha ypo-
BeHb KOMebaHuii Harpy3kn B MPUBO/AE TArOBOI Ne6EAKM AparnaiHa, u ero BAUSHWE Ha yaenb-
HYH TEXHUYECKYIO MPOU3BOAMTENbHOCTb AparnainHa u CTOMKOCTb KaHaTOB TATOBOW Ne6EaKN.

PelléHHble B ANCCepTaLMOHHONM paboTe 3a4ayun CBUAETENbCTBYHOT O F1y60KOM Hay4HO-
npakTM4eCKOM NOAXOAe aBTopa K AOCTUXXEHMIO NMOCTaB/NeHHOW Lenu uccnefoBaHus m 0xsa-
TbIBalOT OCHOBHbIE BOMPOCHI MOBbIWEHWNSA MPOU3BOAMTENBHOCTM AparnaiHa B KOHKPETHbIX
rOPHO-reoNIornYecKnX ycnosusx Poccuiickoin degepaymn.

HayuHble MONOXEHUA XapaKTepu3ylT MOCTaBNeHHYH B AucCepTauMOHHON paboTe
nNpo6/7eMy Kak CTPOro Hay4Hyt W akTya/ibHYH W CBMAETENbCTBYIOT O KOPPEKTHOM MOAX0Ae
K €8 NOHUMAHUIO U peLleHunIo.

B pa6boTe 06006WEH Kpyr 3adad, CBA3aHHbIX C pa3paboTKOW MHOronapameTpUYecKoi
maTemaTuyecKoin mMogenu paboTbl AparnaiHa B TeYeHUe O4HOro 3/IEMeHTapHOro LuMKaa nos-
BONSAKOLLEN ONpefeNnTb YPOBEHb ero yae/bHOW 3a00MHON NPON3BOAMUTENLHOCTM.

ABTOpOM paspaboTaHa NpuHUMNManbHas CXema 3anacoBKWM KaHaTa ofHobapabaHHOW
TAroBou ne6éakn gparnanHa AL 10/70.

PekoMeHAaL MM N0 UCMONb30BaHUO pPe3yNbTaTOB M BbIBOAOB
nccnefoBaHUn, MoayvYeHHbIX B fUccepTalUoOHHOMK paboTe

OCHOBHble pe3ynbTaTbl guccepTayMoOHHONW paboTbl HaWIM NPUMEHEHWE B MIaHOBbIX
NPOEKTHO-KOHCTPYKTOPCKUX paspaboTkax Ha 2015-16 rr. N0 COBEPLUEHCTBOBAHUIO Cylie-
CTBYIOLLEA N CO3[aHNI0 MHHOBALMOHHON KOHCTPYKLUMUWU NPUBOLA TATOBOI0 MeXaHu3Ma Kapb-
epHbIx agparnanHoB B OAO «CY3K», KOTOPbIM MPUHATLI Cefytowme pesynbTaTbl:

* TeXHU4Yeckue TpebGOBaHMA Ha MOJEpPHM3aLMI0 NpuUBOLA TArOBOI0 MexaHW3Ma fpar-
naiHa 3L 10.70;

* VHXXEHepHas MeToAMKa pacyéTta u Bblbopa paumoHanbHbIX CTaTUYEeCKUX W AUHaAMMYe-
CKMX MapaMeTpoB MpMBOAA TAFOBOr0 MexaHu3ma fparnaiHa, OCHalWEéHHOro ynpyro-
AEMMPUPYIOLLUM YCTPOMCTBOM;

* nporpamMmMHoe obecneyeHve AN MOAENMPOBAHMA LMHAMUYECKUX MNPOLECCOB B NpwU-
BOJe TArOBOr0 MexaHu3ma KapbepHoro gparnaiHa B 3aBUCMMOCTU OT UHepLMabHbIX,
XECTKOCTHbIX U AMCCUNATUBHbLIX NMapameTpoB.

Mony4yeHHble B paboTe BbIBOAbI W pe3y/nbTaTbl PEKOMEHAYHTCA K WCMO/Mb30BaHMIO
Takke B OAO XK «CAC-YTOJlb», YK «KY3BACCPA3PE3YIOJlb», OAO «YPAIJ-
MALW3ABOA». 3AO0 «<HKM3». 3A0 «TAXMALLUCEPBUC» 1 aHanornyHbiX opraHusa-
UMAX NPU COBepPLUEHCTBOBAHUMN 1 pa3paboTKe KapbepHbIX ApariainHos.

3amevaHua Mo guccepTalMoHHON paboTe

1 B 0630pHOI YacTu AguccepTaumm HYXXHO BblI0 pacCMOTPETh CYLLECTBYIOLME METOAbI pac-
yéTa NPOU3BOAMTENLHOCTY AparnainHa, B TOM YMCNe U YLeNbHON TEXHUYECKOW, T. K. MaTe-
maTuyeckas mofenb paboTbl AparnainHa B Te4YeHWe OAHOr0 3/1IeMEHTapHOro LMKIa ABNSA-
eTca OfHMM W3 Hay4HbIX NONOXEHWI, BbIHOCUMbIX Ha 3aLLUTY.



2. BTekcTe 3 rnaBsbl 10 KOHLIA HE ICHO, KaK aBTOP YCTaHOBWN AMHAMMUYECKME MOMEHTbI UHEp-
LMy 06006LWEHHOTO 3N1eKTpoaBuraTens u 6apabaHoB TAroBoM Ne6EAKMN.

3. Mpu ucnonb3oBaHUN NPeaNOXKEHHON OAHOMPUBOAHON CUCTEMbI HaTSHXKEHME B KaHaTax Oy-
[eT 0flMHaKoBaM, YTO NpW YeprnaHUyM HeOLHOPOAHON rOpHOM Macchl (Mep3noTa, BaJlyHbl
T.N.) NpUBEAET K OTK/IOHEHMAM [BUXXEHUA KOBLUA B MOMepevyHOM HanpasfieHuwn. MNpume-
HeHue e ABYXNPUBOAHON CUCTEMbl TAFOBOr0 MexaHu3Ma U CUcTeMbl 6/10KOB HaBOAKW ©
ON0KOB TArOBbIX KaHATOB KO/OHHbI HaCTPOMKM aBTOMATUUYECKN NPUBOAUT K YBETNUYEHUIO
HaTsXKeHMs KaHaTOB CO CTOPOHbLI 60/1ee TBEPAOro HEOAHOPOAHOr0 MaccuBa.

4. OTCyTCTBYET OLEHKA 3KOHOMUYECKON 3(h(PEeKTUBHOCTUN NpPeasIoXKeHHbIX TEXHUYECKMX pe-
LLIEHWA.

5. B npouecce akcnayaTtayum ns-3a TPEHUA 0 NOPOAY NPOUCXOAUT U3HOC TATOBbIX KaHATOB
Ha yyacTKe nepef ynpsXbk KoBLla. B aTom cny4vae B BYXNPUBOAHbIX TATOBbIX MeXaHWU3-
MaX KaHaTbl M60 OnepaTUBHO YMEHbLLATCA MO A/MHE (Bblpe3ast U3HOLLEHHbIN y4yacToK
M UCNONb3Yys 3anac KaHata Ha 6apabaHax), 1M60 KaHaTbl pa3BopaymBaloTCcs (M3HOLIEHHAA
yacTb KpenuTcsi Ha 6apabaHbl, a HEM3HOLLEHHAs - K YNpsXXu KoBla. B ogHoNpuBOAHOW
KOHCTPYKLMU HEOOX04MMO MEHATb KaHaT LIe/IMKOM, YTO YBE/UYMBaeT 3aTparbl HA PEMOHT
N 06CNY>XXMBaHNE 3KCKaBaTopa.

6. HeT pe3ynbTatoB O()OpPMIEHUS W 3aliUTbl WUHTENNEKTYa/lbHOW COOGCTBEHHOCTM MNpeasio-
YXEHHOI0 TEXHUYECKOTrO peLleHmns - ynpyrogeMnupyouero aneMeHTa.

7. B paboTe NOCTOSAHHO MAET ccblfiKa Ha akckaBaTop ALU 10/70 npounssogctea OAO «YPAIJI-
MALLU3ABO/», X0Ta YNOMAHYTOe NpeanpuaTne Bbinyckano skckasatop 3L 10/75.

8. B HeKoTopbIX hopmynax u rpamkax He npusefeHbl pasmepHocTU. B paboTe umeroTcs
OTA€eNbHbIE OMeYvyaTku U HETOYHOCTH.

3aKJ/1loyeHune

O3HakOMMBLUUCL C AuccepTauuMen U mMatepuanamu Mo NpPakTMYecKOMY WMCMonb30Ba-
HUIO eé pe3ynbTaToB, MOXHO 3aKNHUYUTb, YTO AuccepTaLms ABNAETCA 3aKOHYEHHOW Hay4yHO-
nccnefoBaTenbCKo paboToil, B KOTOPOI AaHO HOBOE peLLeHMe akTya/lbHON Hay4YHOW 3a4auun,
COCTOSILLEA B YCTAHOB/IEHUN 3aBUCUMOCTER (POPMUPOBAHUA PaLMOHaNbHBIX AUHAMUYECKUX
napaMeTpoB - XXECTKOCTU U AeMN(MUPOBAHMA 3NEKTPOMEXAHUYECKO CMCTEMbI MPMBOAA TA-
roBOro MexaHu3ma KapbepHOro fparfaiHa, aKCrniyaTupyroLLeroca B pas/iniyHbliX ropHOTEX-
HNUYECKMNX YCNOBUAX, B 3aBUCUMOCTM OT XECTKOCTHbIX U AUCCUNATUBHbLIX XapaKTEPUCTUK ero
3N1eKTPOMEXaHNYECKOW CUCTEMBI.

Mo ceouMm 3afjayvam, COAep>KaHUIo, HayYHO-TEXHNUYECKOMY HarnpaB/eHUIO, BbIMO/HEH-
HbIM MccnefoBaHuAM npeactaefieHHas ConoBbeBbiM C.B. guccepraumsa COOTBETCTBYeT crie-
unansHocT 05.05.06 - «I"OpHble MaLLUHbI».

HoBble HayuHble pe3ynbTaTbl, MOMAYYEHHble AWCCEPTAHTOM, MMEKT CYLLeCTBEHHOE
3HayeHue 4NA HayKU W MPaKTUKKW. BbiBOAbI M peKOMeHAaLMM AO0CTaTOYHO 0O60CHOBAHDI.

B uenom agucceptaunoHHas pabota ConosbeBa C.B. Ha Temy «O60CHOBaHME U BbI6GOP
AVNHAMUYeCKMX napameTpoB NpMBOAA TATOBOr0 MexaHu3ma fparnainHa», npeActaBNeHHas Ha
comMcKaHue YYEHOW CTeneHun KaHaupata TEXHUYECKMX HayK, BbIMOJIHEHA Ha BbICOKOM Hayu-
HOM N METOLMYECKOM YPOBHeE, fA3blK M CTUNb TEKCTOB AucceprauuyM u aBTopedepara cooT-
BeTCTBYeT IT 9 M0M10XKEHNSA O NPUCYXKAEHUN YUYEHBIX CTENEHEeN.



Mmetowwmecs 3ameyvaHns He CHUXAKT Hay4YHOro v NpakTUYecKoro 3HayeHusa guccepra-
LUMOHHOW paboTbl M He BAMAKT HA HOBM3HY M 0BOCHOBAHHOCTb 3alyMLaeMblX HayUHbIX MO-
NnoXxeHn. ONy6/MKOBaHHbIe CTaTbl MOMHOCTHIO OTPAXAKT Pe3ynbTaTbl BbIMOJHEHHbIX UC-
cnefosaHuii. ABTopedepaT B NOIHON Mepe OTpaXaeT Hay4Hble MOMIOXKEHUA U COfAepXKaHue
aucceprauun,

[OuncceptaunoHHasa paboTta ConosbeBa Cepresa BaneHTMHOBMYA OTBeYaeT BCeM Tpe-
6osaHnam BAK, npeabsasnseMbiM K KaHAUAATCKUM fuccepTalmam, a eé aBTop 3acny>XusaeT
NPUCYXAEHNA eMy YYEHOWN CTeneHun KaHampaTa TEXHUYECKMX HayK Mo chneuunansHOCTH
05.05.06 «["opHble MALUUHBI».

OT3bIB Ha guccepTauunto n apTopeepar 06CyXAeH Ha 3acefaHnn Kahenpbl FOPHbIX Ma-
LWUMH M KOMMJIEKCOB rOpHOro MHCTuTyTa ®rb0Y BO «Ky36acckuii rocyfapCTBeHHbIN Tex-
HUYECKUI YHUBEPCUTET uMeHn T.@. NopbaueBa» « 17» anpensd 2016 r. npoTokon Ne 17.

MMpepcepatens 3acegaHus
npoeccop Kaeapbl FOPHbLIX MalNH Y KOMMNIEKCOB,
ropHoro nHctutyTta Kysl'Ty,

[-p TeXH. HayK, AOLEHT Bysanuu M'eHHaguin JaHnnnosumy
CekpeTapb

LOLEeHr Kagenpsl

KaHA. TeXH. HayK, AOLEHT Kys3Heuos Bnagumup BcesBonososuy



