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AHHOTAIMSA

Tema wmarucrepckoii auccepranmu: «Pa3paboTka mnporoTuna gaT4yvKa
II0JIOKEHUSI TOPMO3HBIX IOMKPATOB pOTOpA TMApOarperara.

O0bem aucceprammu: coctabiseT 49 cTpaHHIl, COACPKUT 22 UILTIOCTPALIHA,
CIIMCOK MCIOJIb30BaHHBIX NCTOYHUKOB COCTOUT U3 |1 HanMEHOBaHMIA.

O0bexkTOM HCCIEN0OBAHMSA: SBISETCS CUCTEMA TOPMOXKEHHsS poTOpa
ruapoarperara.

Heabo padoTbl SABISETCS NPEAJIOKEHUE 00 MCIONB30BAaHUM COBPEMEHHBIX
TUIIOB JATYUKOB JJI1 KOHTPOJI TOPMO3HBIX JOMKPATOB.

Hayuynas wHoBu3Ha. B janHOil pabore mnpennaraerca HCIOJIb30BAHUE
COBPEMEHHBIX CHCTEM U3MEPEHHs JUIsI OTCIICKUBAHMS IOJIOKEHUS TOPMO3HBIX
JIOMKPaTOB, BHEJPEHNUE KOTOPBIX MOMOXKET YBEITUYUTh HAJEKHOCTh U 0€30MacCHOCTh
paboThI THAPOATPEraToB, yMEHBIINUTh BPEMS POCTOS PU BHETIJIAHOBBIX (aBapUNHHBIX)
pEMOHTaX.

KawueBble cioBa: rujapoarperaT, TOPMO3Has CHUCTEMa, OECKOHTAKTHBIN

JaTUHK, YHBTpaSBYKOBOﬁ JaTUYHK, TOpMOSHOI;’I AOMKpaArT.



ABTOPE®EPAT

Brinycknast kBanmudukaimonHas pabora Ha TeMy «Pa3paboTka mpoToTuma
JlaTYuKa MOJIOKEHUS TOPMO3HBIX JOMKPATOB POTOpa TMApPOArperaray.

eab padoThI:

PazpaboTka nmpoTtoTumna jisi OTCICKUBAHUS MOJIOKEHUS TOPMO3HBIX TOMKPATOB
poTopa rujpoarperara MyTeM YCTAaHOBKH COBPEMEHHBIX CUCTEM U3MEPEHUM.

3ajgaum, pemiaemMblie B X0/1€ BbINOJHEHHsI pa0OThI:

1. Ananu3 cCyuecTBYyIOIIEH CHUCTEMbl KOHTPOJSL TOJIOKEHHS TOPMO3HBIX
JIOMKPAaTOB.

2. V3y4yeHus NpUHIMIOB ACHCTBUS COBPEMEHHBIX OCCKOHTAKTHBIX JTaTYUKOB
MOJIOKEHUS M PACCTOSIHUSL.

3. IlpennoxkeHue O BO3MOMXKHOCTH HCIIOJIb30BAHUS AATUMKA ISl KOHTPOJIS
JBH>KCHUSI TOPMO3HOT'O IOMKpATa.

4. TllpenyoxeHue o yBeTUYCHUH TOYHOCTH PAOOTHI CUCTEMBI U3MEPEHHSI.

O0beKkTOM MCC/IeIOBAHUS NPH HANMMCAHMU PAadOThI SIBJASIETCH TOPMO3HAs
CUCTEMa THJIpoarperara.

HayuyHnast HoBU3HA:

B nanHolt paboTe mnpesaraeTcsi MCMHOJb30BAHUE COBPEMEHHBIX CHUCTEM
U3MEPEHUs ISl OTCJICKUBAHUSI TIOJIOKEHUSI TOPMO3HBIX JTOMKPATOB, BHEAPCHHE
KOTOPBIX IOMOXKET YBETUYUTH HAJIEKHOCTh M 0€30MaCHOCTh Pa0OTHI THAPOArperaTos,
YMEHBIIIUTH BPEMS MPOCTOS ITPU BHETUIAHOBBIX (aBaApUMHBIX) PEMOHTAaX.

O0bemM auccepranmu coctapisieT 49 cTpaHuil, COACPKUT 22 WILTIOCTPAIUH,
CIIMCOK MCIOJIb30BAaHHBIX UCTOYHUKOB COCTOUT M3 11 HauMeHOBaHUIA.

OcHoBHOe coaepxkaHue padoThbI:

Bo BBeneHum packphiBacTCsl aKTyalbHOCTh HCCIICIOBAHUS IO BBIOPAHHOMY
HaIPaBJICHUIO, YKA3bIBAETCS €r0 3HAYMMOCTh, CTaBATCS 1I€JIU U 3a]1a4i, HEOOXOAUMBbIE

M €€ pCain3alu.

HepBaﬁ rjiaBa TIIOCBAIICHA OIIMCAHUIO CYHICCTBYIOHMICIO PCIOCHUSA  II0

OTCJICKMBAHUIO TIOJIOKEHHUSI TOPMO3HBIX JOMKPATOB POTOpa rMApoarperara.
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Bo BTOpoil IylaBe ONMCHIBAIOTCS OOLIUME CBEAEHUS O CYIIECTBYIOIIMX
OECKOHTAKTHBIX JaTUMKAX.

B Tperbeii rnaBe ONUCHIBAETCS MPOTOTUII CHUCTEMBI HW3MEPEHUU C
UCIOJIb30BaHUEM OECKOHTAKTHOTO JaT4yMKa W ONHUCBIBAETCS €ro pacIIUpEHHbIE
BO3MOKHOCTH.

B derBeproil rnaBe omucaH crmoco0 TOBBIIIEHUS TOYHOCTH HM3MEPEHUN
yJIBTPa3ByKOBOI'O JaTYMKa, U BO3MOYKHOCTh IPUMEHEHUS JaHHOTO criocoba B pabote
CUCTEMBI TOPMOKEHHUS THApOarperara.

3aKIIOYEHUE TOCBSAIICHO OCHOBHBIM BBIBOJAAM M IPEUIOKEHUSM 110
WCITOJIb30BAaHUIO COBPEMEHHBIX THUIIOB JATYUKOB, UCIIOJNB30BAHUSA UX ISl KOHTPOJIA
JIBUKEHUS TOPMO3HBIX JOMKpPAaTOB, BHECEHHS W3MEHEHHUH B CYILECTBYIOIINE
CTaHAAPThl OPraHU3aLNN.

AnpoGanusi padOThI: OCHOBHBIE TOJIOKEHHUS W PE3YNbTAThl MAarucTEPCKON
U CCePTALMK TOKIAAbIBAIINCH U 00CYX IAIHNCH HA:

1) VIl Bcepoccuiickoii Hay4HO-TIPAKTUYECKOH KOH(MEPEHIIMH MOJIOIBIX
YUEHBIX, CHEIUAINCTOB, aCIUPAHTOB U CTyAeHTOB «lmapoanekrpoctanuuu B XXI
BeKe», I. CasHOrOpCK, p.1i. Yepemyuiku, 2020 rog.

2) XVII MexnayHapoaHas KOH(GEPEHIUsS CTYACHTOB, aCIMPAHTOB M MOJIOIBIX

yuenbIx «lIpocnext CBoOoansiii — 2021», r. KpacHospck, 2021 roa.



ABSTRACT

Final qualification work on the topic «Development of a prototype sensor for the
position of brakegacks of the rotor of a hydraulic unit».

Pur pose of work:

Development of a prototype for tracking the position of the dojakks of the
rotor of a hydraulic unit by installing modern measuring systems.

Tasksto be solved in the cour se of the work:

1. Analysis of the existing system for monitoring the positiblorake jacks.

2. Studying the principles of operation of modern contactless#tign and
distance sensors.

3. Proposal on the possibility of using a sensor to cotiioimovement of a
brake jack.

4. Proposal to increase the accuracy of the measurement system.

The object of resear ch when writing a work is the brake system of the hydraulic
unit.

Scientific novelty:

This paper proposes the use of modern measurement systems fogttaekin
position of brake jacks, the introduction of which will hédpincrease the reliability
and safety of hydraulic units, reduce downtime during unscedd{gmergency)
repairs.

The volume of the thesis is 49 pages, contain®2 illustrations, the list of used
sources consists of 11 titles.

The main content of the work:

The introduction reveals the relevance of research in the chosenodirect
indicates its significance, sets goals and objectives necessary for its inalgonen

The first chapter is devoted to the description of the existhgion for tracking
the position of the brake jacks of the rotor of the hydraulic unit.

The second chapter describes an overview of existing proximity sensors.



The third chapter describes a prototype measurement systegrausioximity
sensor and describes its advanced capabilities.

The fourth chapter describes a method for increasing the meastisaxteracy
of an ultrasonic sensor, and the possibility of using this method in the operbtice
braking system of a hydraulic unit.

The conclusion is devoted to the main conclusions and gatg@or the use of
modern types of sensors, their use to control the movemerald jacks, amendments
to the existing standards of organizations.

Approbation of thework: the main provisions and results of the master's thesi
were presented and discussed at:

1) VII All-Russian scientific-practical conference of young scientists
specialists, graduate students and students "Hydroelectric povns plathe XXI
century", Sayanogorsk, settlement Cheryomushki, 2020.

2) XVII International Conference of Students, Postgraduates anthgYo

Scientists "Svobodny Prospect - 2021", Krasnoyarsk, 2021.
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BBEJAEHHUE

OpHMM U3 NEPCIEKTUBHBIX HAIIPaBICHUN B HEPIETUKE, SBISETCS pa3paboTka
MEXaHU3MOB CHI>KEHHSI U3JIEPKEK B DJIEKTPOIHEPTETUKE, OBBILIECHUS HAJIEKHOCTH U
pa3BUTHE BCTPOCHHOW JMAarHOCTUKU B OOOpPYIOBaHUU. YBEJIMYEHHE HAJACKHOCTH U
0e3omacHOCTH OOOpPYAOBaHUS YMEHBLIIUT BPEMEHsS NIPOCTOS MPU BHEIUIAHOBBIX
(aBapuiiHBIX) peMOHTaXx. B MaHHOM JHCCEPTAMOHHOM HCCIEAOBAaHUM MBI
PaccMOTPHUM CHCTEMY TOPMOXKEHHUSI THApOArperara.

Cucrema MEXaHUYECKOTO TOPMOKEHUS TOJDKHA o0ecrneunBaTh
HEIIPEPBIBHOE TOPMOXKEHHUE THpOarperara Mpu €ro OCTaHOBE I0CI€ TOro, Kak
TUAPOTeHEpaTop OYIET OTKIIOYEH OT OJJIEKTPUYECKOM CEeTH, IOTalleHO II0JIe
BO30Y)KJIEHHSI, MPEKpPAlIEH JOCTYN BOJbI B THIPABIMYECKYI0 TYpOMHY M YacTOTa
BpALICHUS CHU3UTCS J0 3HAYECHMSI, YKa3aHHOIO B AKCILIYyaTallMOHHON JOKYMEHTALUH.
TopMO3HOE YCTPOWCTBO JIOJKHO OOecnedynBaTh OCTAHOB TUApoOarperata ¢ y4eToM
BpalalOIEr0 MOMEHTa, pPaBHOTO 1% HOMHHAIBHOTO BpPAILAIOIIETO MOMEHTA
rusipaBiInyeckoil Typounsl. Taxke NomkeH o0ecneunBaThCs MOABEM BPALLIAIOIIUXCS
yacTell rupoarperaTa myTeM noauy Maciia B TOPMO3HbBIE IMJIMHIPHI C TOCIEAYOIIEH
MEeXaHUYEeCKOH (pukcaryiel moIHATOrO MOJIOKEHUSI JJI1 OCYIIECTBIECHUSI OCMOTPOB U
PEMOHTOB MOAMSTHUKA.

B cymiectBytoiieid MeEXxaHM4eCKON cucTeMe TOPMOKEHHSI, I TPEI0TBPAILICHUS
IIyCKa ruapoarperata ¢ NOJHATBIMA TOPMO3aMH, B CXEMY BKIIFOYEHbI KOHTAaKTHBIE
BBIKJIFOUATEIN i1 OJOKMPOBKM W CUTHAJIM3AUMU O HErOTOBHOCTH K IIYCKY,
YCTaHOBJICHHbIE HA BCEX TOPMO3HBIX IWJIMHAPAX, U OOMIMHA 3JIEKTPOKOHTAKTHBIN
MaHOMETD, MOAAOUINI CUTHAJ (3BYKOBOM, CBETOBOI) O HAJIMYMU JaBICHUS BO3yXa B
cucreme TopmoskeHus [1].

Hcrnonbs30BaHrEe KOHIIEBBIX BBIKJIFOYATENEH HAa MHOTMX THIPO3JEKTPOCTAHIUS
3aTPyAHEHO, TaK KaK P UX HKCILTyaTallii BOZHUKAET 3aJIMIIaHKe MOIBUKHBIX YacTen
natuyrnka. OHO BO3HMKAET U3-3a HAJMUHUS B BO3/AyX€ IbLIN, KOTOpas 00pa3yroTcs Mocie

KaXI0Tr0 TOPMOXKCHHA THApoarperara. I/ICXOI[H u3 3JTOro, JaT4HUKHM JIOXKHO



CcpabaThlBalOT ® IYCK arperata CTaHOBHUTCS HEBO3MOXXHBIM, BO3HUKAET
HEOOXOMMOCTh OTKJIFOUEHUS JAHHON CHCTEMbI KOHTPOJIS.

CymectByeT HEOOXOAUMOCTh  MOJIEPHU3AIMUA  CHCTEMBI  OTCICKMBAaHMS
MOJIO)KEHUSI TOPMO3HBIX JIOMKPATOB, C HCIOJIb30BAHHEM COBPEMEHHBIX THIIOB
JTATYNKOB ¥ BHECEHHE COOTBETCTBYIOIIMX M3MEHEHHM B CYIICCTBYIOIINUX CTaHIApTaX

OpraHu3aIuu.
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