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O0’exT mOCHIKEHHS — BIILGHTPOBUNA HACOCHUM arperar HIaXTHOTO
BOJIOBIJIJIUBY.

[IpenMer mOCHIIKEHHS — TEXHOJIOTIYHI MPOIECU BUTOTOBJICHHS JeTaliel
«pob0OYE KOJIECO» Ta «KPHUIIKAa BCMOKTYBAaHHS», CY4acHI Mareplaiau s JeTajiei
MaIuHOOyyBaHHS.

Merta pobGotu. MeToro poOOTH € TMIJBUIICHHS HAAIMHOCTI €KCIUTyaTallii,
30UIBIICHHS pecypcy poOOOTH 1 PEMOHTHOI TEXHOJIOTIYHOCTI BIAIEHTPOBUX
HACOCHUX arperariB HUISIXOM OIIHKK 1 MPOTHO3YBAaHHS iX TEXHIYHOrO CTaHy 3a
TpeHAaM NapameTpiB BiOpamii iX KOpIyCy 1 TEXHOJOTIYHOTO pO3IJISIAy HOTo
OKpPEMHX BY3IIIB (pOOOYOro Kojeca i KpUIIKH BCMOKTYBAHHS ).

B xoai BUKOHaHHS AMIUIOMHOTO MPOEKTY OyJ0 BHU3HAYEHO pPALIOHATbHUN
cnioci6 30upanHs Hacocy IIHC, mpoBenenuit anamiz Ha TEXHOJOTIYHICTH BY3Ja
Bajia-mecTepHi. BukoHaHo TIMOOKWN aHami3 0a30BUX TEXHOJIOTIYHHUX IPOIIECIB
BUTOTOBJICHHS J€Tajli KPWUIIKA BCMOKTYBaHHS, Ha OCHOBI sKOro oOpaHa
ONTUMAaJIbHA 3aroTiBKa, PO3paxoBaHI PEKUMH pI3aHHS Ha HANUOUIBII 3HAYYII
orepanii MEXaHIYHOi OOpOOKH, BHUPOOJEHO TEXHIYHE HOPMYBAHHS ONEpaliii
MexaH14HOi 00poOku. IIpuiHATI pillleHHS AO03BOJISIIOTH CKOPOTUTH COOIBApTICTh
BUTOTOBJICHHS CKJIAJIOBUX BY3JIIB JeTalied 1 CKIAJaHHS MAalldHU B IIJIOMY,
BIIMOBIHO TMIJABUIIYIOYM €(PEKTUBHICTh BIPOBAPKCHHS JIAHOTO TMPOEKTY B
peanbHe BUPOOHUIITBO.

VY pos3nimi TeXHIYHOT MIarHOCTHKHU TpOaHaIi30BaHI METOAM HEPYWHIBHOTO
KOHTPOJIIO 1 JIarHOCTUKH HAacOCHOTO oO0jaaHaHHs. BuOpaHo cyuyacHuid meron
BiOparmiiinoi miarnoctuku Hacocy I[IHC. Pospobnena cxema BCTaHOBIEHHS

JaTYUKIB OOJIaJHAHHsS J[IaTHOCTYBAaHHS Ha MICIIl €KCIUTyaTalli HacOCHOIO



arperaty. AHalli30BaHI Ta BHABJIEHI MICIS CIEKTPY BIOpaliifHOrO CHUTHAITY
HACOCHOTO O0OnagHaHHS y pobouomy crtaHi. PosrisHyTo Ta BHOpaHO cydacHe
pydHe OOJIafHAHHSA JUIsl IIBUAKOTO KOHTPOJIO Ta JIarHOCTUKM OOJIalHAHHSA Ha
Mmicii ekcrutyartanii. Po3risHyTo po30anmaHcyBaHHS 1 pa3leHTPOBKAa HACOCHOTO
arperarty 3 JIBUTYHOM.

VY po3aui cnemialibHOI YaCTUHU PO3TISIHYTO CIY:KOO0BE MPU3HAYEHHS Ta
KOHCTPYKITiF0 POOOYOTO KOJIECY HACOCHOTO OOJajaHaHHS. AHami3oBaHi (DakTu
CJIEKTPOXIMIYHOT KOPO3ii, TiApo-adpa3uBHOTO 3HOCY 1 KaBiTalii sIKI JIIOTh Ha
MOBEpPXHI POOOYMX JeTajeid HacoCIB KOMIUIEKCHO Ta OJIHOYAaCHO B PI3HUX
MOEHAHHAX. Y PO3IJSHYTHX ICIIMTaX aHAII30BaHl Cy4acH1 MOJIIMEPHI KOMIO3UIT
JUISL BUTOTOBJIEHHs JeTani pobouoro koijeca I[[HA. BubOpano inHoBariiHuii
MOJIIMEPHUN MaTtepiaji - HaJ-BUCOKOMOJEKYJISIPHUM MOJIETUIIEH, SIKUWA BIANOBIIA€E
BUMOT'aM €KCILTyaTallli HACOCHOTO 00JIaJHaHHs Ha IaXTHOMY BOJIOBIUIMBI.

Y po3ainal  opraizamiiiHO-TEXHOJOTIYHOI YacTHMHH ISl BUTOTOBJICHHS
JeTajeil HAacOCHOro oOJagHaHHs Oyna po3poliieHa JUISHKA 3 THYYKOIO
aBTOMAaTUYHOIO CUCTEMOIO.

3anpornoHOBaHO 3aX0¥ 3 OXOPOHHM Ipalli Ta HAaBKOJIHMIIHEOTO CEPEIOBHUIIA,
po3po0IeH] 3axoau MO0 3a0e3MedeHHs] Oe3NeKu Ta KOMMOPTHUX YMOB Tpaili.
3po06iieHo aHami3 HeOe3MeYHUX 1 MIKIJTMBUX BUPOOHUYUX (PaKTOPIB.

VY nonmatkax HaBeAeHa HEOOXiHA TEXHOJOTIYHA JOKYMEHTallisl, CYIyTHs
eTarnax po3poO0OK JAHOTO MPOEKTY:MapLIPYTHUM TEXIPOLEC CKIAJaHHS Hacocy
[MHC 1 wMexaHi4yHOi OOpOOKM KpHILIKM BCMOKTYBAaHHS, OIEpaliiiHl TEXHIYHI
MPOIIECH MEXaHOOOPOOKH, KapTH €CKi31B, crierudikairii.

Ha ocHoBi BukoHaHOi po60TH omyOiKoBaHa CTaTTd Ha Temy: «/liarHocTuka

Ta TeXHOJIOT1YHe 3a0e3MeueHHs] BUpOOHUIITBA HacocHOTro arperaty [IHCy.

HACOCOC, BIBPALIISL, CIEKTP, JATYUK, TIOJIMEP, KOBOYE
KOJIECO, JUATHOCTUKA, KPUIIIKA, ATPETAT, KOHTPOJIb, E®EKT,
OBPOBKA, TPEH]I



ABSTRACT
Project of the innovative technological complex of diagnostics of the state
of equipment (pumps) of the industrial enterprise

Master's degree in specialty: 8.05050201 - technology of mechanical

engineering
Student gr. TM-17-1zt DDMA, Kravtsov I.D. - Kramatorsk, 2018.
The work contains pages, figures, tables, slides.

The object of research is a centrifugal pumping unit for mine drainage.

The subject of research - technological processes of manufacturing parts
"Impeller" and "suction cap", modern materials for parts of mechanical
engineering.

The goal of the work. The purpose of the work is to increase the reliability
of operation, increase the work life and reparability of centrifugal pump units by
estimating and forecasting their technical state according to the trends of the
vibration parameters of their case and the technological consideration of its
individual nodes (impeller and suction cap).

During the implementation of the diploma project, a rational way of
collecting a central nervous system pump was determined, an analysis was made of
the machinability of the shaft gear unit. A deep analysis of the basic technological
processes of the manufacture of the part of the suction cap, based on which the
optimum blanks have been chosen, calculated the cutting modes for the most
significant machining operations, the technical normalization of the mechanical
processing operations was made. The decisions made allow to reduce the cost of
manufacturing component parts of parts and assembly of the machine in general,
thus increasing the efficiency of the implementation of this project in real
production.

In the section of technical diagnostics the methods of non-destructive testing
and diagnostics of pumping equipment are analyzed. The modern method of
vibration diagnostics of the central nervous system pump has been selected. The

scheme of installation of sensors of diagnostic equipment at the site of operation of



the pump unit is developed. The location of the spectrum of the vibration signal of
the pumping equipment in the working condition is analyzed and revealed. The
modern manual equipment for quick control and diagnostics of equipment at the
site of operation is considered and chosen. The disbalance and centrifugation of
the pump unit with the engine is considered.

The section of the special part considers the functional purpose and design
of the impeller impeller. The facts of electrochemical corrosion, hydro-abrasive
wear and cavitation affecting the surface of the workpieces of pumps are analyzed
in complex and simultaneously in different combinations. In the examinations
examined, modern polymeric compositions for the manufacture of a part of the
CNC impeller. ~ An innovative polymeric material - ultra-high-molecular
polyethylene, which meets the requirements for the operation of pumping
equipment in mine drainage, is chosen.

In the section of the organizational and technological part for the
manufacture of parts of pumping equipment a section with a flexible automatic
system was developed.

Proposed measures on occupational safety and the environment, measures
for ensuring safety and comfortable working conditions have been developed. An
analysis of hazardous and harmful production factors is made.

The annexes contain the necessary technological documentation,
accompanying stages of development of this project: the routing technological
process of the central nervous system pump assembly and the mechanical
treatment of the absorption cap, the operational technical processes of machining,
sketch maps, specifications.

On the basis of the performed work, an article was published on the topic:

"Diagnostics and technological support for the production of a CNS pump plant”.

PUMP, Vibration, Spectrum, SENSOR, POLYMER, WHEEL WHEEL,
DIAGNOSIS, CRYSTAL, AGGREGATE, CONTROL, EFFECT, PROCESSING,
TREND
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PaGoTa comep>xur  cTp.,  pucC.,  Tabm.,  CIAiNOB.

OOBEKT HCCIENOBAHMS - LIEHTPOOEKHBIA HACOCHBIA arperar MaxXTHOIO
BOJIOOTJIMBA.

[IpeameT wuccneaoBaHUs - TEXHOJIOTMYECKHE MPOLECCHl H3TOTOBJICHUS
JeTaneil «pabouyee KoJeco» M «KpbIIIKa BCAChIBAHUS», COBPEMEHHbBIE MaTepUabl
JUISL IeTajed MallMHOCTPOCHHUS.

[ens paGotel.  Ilenbto paboOThl SIBASETCS TMOBBIIEHUE HAJIEKHOCTU
JKCIUTyaTallMK, yBEJIMYEHHE pecypca pabOThl U PEMOHTHOM TEXHOJOTMYHOCTH
LHEHTPOOEKHBIX HACOCHBIX AarperaroB IyTEM OLEHKH M IPOTHO3UPOBAHUS HUX
TEXHUYECKOTO COCTOSIHMSI 10 TpEHJaM IapaMeTpoB BHOpalmuu HUX Koplyca U
TEXHOJIOTHYECKOTO0 PACCMOTPEHHUsI €ro OTIEIbHBIX Yy3J0B (paboyero kosieca u
KPBIIIKU BCACHIBAHUA).

B Xxoxe BBINOJHEHHS JAMIUIOMHOTO MPOEKTa OBUIM  ONpe/esiCHBI
panMoHanbHbI  criocod cbopa Hacoca I[[HC, npoBeaeHHBI aHanu3 Ha
TEXHOJOTMYHOCTh y3Jla Basla-llecTepHU. BbimonHeH rimyOokuit aHanm3 0a30BbIX
TEXHOJIOTUYECKUX MPOLIECCOB HW3TOTOBJICHMS JI€TAadd KPBIIIKU BCACBIBAHMS, Ha
OCHOBE KOTOpPOTO BbIOpaHa ONTHMaJbHAsi 3arOTOBKA, PACCUUTAHBl PEKUMBI
pe3aHusi Ha HauOoyee 3HAYMMBbIE OIEpaluud MEXaHU4ecKo o0padoTKu,
IPOU3BEIEHO TEXHUYECKOE HOPMHUPOBAHUE OINEpalil MeXxaHUYecKoil oOpaboOTKu.
[IpuHsATBIE pEHIeHUs] TMO3BOJIAIOT COKPAaTUTh CEO0ECTOMMOCTh H3TOTOBJIEHUS
COCTaBJISIIOLIMX Y3JIOB JeTajedl M COOpPKM MAaIIMHBI B 1IE€JIOM, COOTBETCTBEHHO
noBbias  3PGEKTUBHOCTh  BHEJIPEHUS JAHHOTO TMPOEKTa B  peajibHOE
MPOU3BOJICTBO.

B pasnmene TEXHWYECKOM JMArHOCTUKHA IPOAHAIM3UPOBAHBI METOJBI
HEepa3pyILIAOIIEro KOHTPOJISI U IUarHOCTUKK HACOCHOTO 00opyAoBaHus. BriOpaHo
COBPEMEHHBIM MeToj BHOpamuoHHOM auarHoctuku Hacoca [IHC. PaspaGotana

CxXeéMa YCTAaHOBKHM JOAaTYHMKOB O60py1:[OBaHI/IH AUArHoCTUPOBAHMWA Ha MCECTC



AKCIUTyaTalliM HACOCHOTO arperara. PaccmaTpuBaeMble M BBISIBJICHBI MECTa
CIeKTpa BHOPAIMOHHOTO CHUTHAJIAa HACOCHOTO OO0OpyJOBaHHMS B pabodem
COCTOSIHUU. PaccMOTpeHbl M BHIOPAHO COBPEMEHHOE PYy4YHOE O0OpYAOBaHHE IS
OBICTPOrO0 KOHTPOJII W JUArHOCTUKH OOOpYJOBAHMS HA MECTE SKCIUIyaTaluu.
PaccMoTpenbl  pa30anaHCUpPOBKM M Pa3lEHTPOBKA HACOCHOTO arperara ¢
JIBUTATEJIEM.

B pazgene cnenuanbHOW 4YacTH PAcCCMOTPEHO CIY:KEOHOE Ha3HAUYCHHUE U
KOHCTPYKIMIO paboYero KoJjiecy HAacOCHOro oOopyaoBaHus. PaccMarpuBaemble
(baKTbl PIEKTPOXUMUUYECKONU KOPPO3UH, THAPO-a0pa3sMBHOTO M3HOCA M KaBUTAI[UU
JNEUCTBYIOIIUX HA TOBEPXHOCTH pabOyux JeTalie HACOCOB KOMILIEKCHO H
OJHOBPEMEHHO B pa3HBIX COYCTAHHSIX. B paccMoTpeHHBIX 9K3aMeHax
paccMaTpuBaeMbleé COBPEMEHHBIE MOJIMMEPHBIE KOMIIO3UIUU JJISi M3TOTOBJICHHUSA
neranu paboyero kosieca I[Ha.  BbIOpaHO HMHHOBALIMOHHBINA TOJUMEPHBIN
MaTepuana - HaJ-BbICOKOMOJIEKYJISIPHBIM TMOJIMATUIIEH, KOTOPBI COOTBETCTBYET
TpeOOBAHMM 3KCIUTyaTallMd HACOCHOTO 000PYAOBaHMS Ha IIAXTHOM BOJIOOTIIMBE.

B paznene opraHM3aliluOHHO-TEXHOJOTMYECKOM YacTH ISl M3TOTOBJICHUS
JeTajeil HacoCHOTO oO0oOpyJaoBaHHMs Oblla pa3paboTaHa ydyacTOK C THOKOU
aBTOMATUYECKOM CUCTEMOM.

[IpennoxxeHsl MEpPONPUATHS TO OXpaHE TPyda M OKPYKAIOIIEH Cpenbl,
pa3pabOoTaHbl MEPOMNPUATUS IO OOECHEYEHUIO O€30MaCHOCTU U KOM(DOPTHBIX
ycioBuii Tpyna. ChenaH aHaliu3 ONACHBIX M BPEIHBIX MPOU3BOJACTBEHHBIX
(hakTopOB.

B  npunoxenusx =~ mpuBeneHa — HeoOXoAuMas — TEXHOJOTHYEcKas
JOKyMEHTalusl, CONYTCTBYIOIIAsl JTamax pa3pabOTOK JAHHOTO IPOEKTa:
MapHIpyTHBIA Texmporiecc coopku Hacoca [[THC u mexanuueckoir 0o0pabOTKH
KPBIIIKA BCACBhIBAHUs, ONIEPALIMOHHBIE TEXHHUECKHE MPOIIECCHl MEXaHo00paboTKH,
KapThl 3CKU30B, CIIEIU(DUKAIIH.

Ha ocHoBe mnpoaenaHHON pabOThl OMyOJIMKOBAaHA CTaThsi Ha TeEMY:
«/InarHocTka M TEXHOJOTMYECKOEe OOecCreYeHre MPOU3BOJICTBA HACOCHOTO
arperara [{HC».

HACOC, BUBPAIIMSA, CIIEKTP, JATYUK, TIOJIMMEP, KOBOYE
KOJIECO, IUAT'HOCTHUKA, KPBIIIIKA, ATPETI'AT, KOHTPOJIb, DODEKT,
OTIEJIKA, TPEH/]



