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OO0’ €eKT MOCHIKEHHS — TATOBHM eNeKTpoABUTYH TerioBo3a TEIT70.

Merta wmarictepcbkoi po0OOTH moJiSra€ B MiABUILECHHI €()EKTUBHOCTI
TEXHOJIOT1i IIarHOCTYBAaHHS TATOBUX €1eKTPoABUryHiB TerioBo3a TEIT70.

Y Maricrepchkiii poOOTI pO3MIISIAAIOTECA MPUYMHU BIIMOB TEIJIOBO31B
TEIT70 1  OpOMOHYETbCS  BOPOBADKEHHS  YJOCKOHAJIEHOI  TEXHOJOTIi
BIOpDO/IIaTHOCTYBAaHHS ~ MIJUIMIHUKOBUX BY3JIB  TATOBUX  EJIEKTPOJBUTYHIB.
VYcTaHOBIEHO, LIO0 aHali3 MPSMOrO CHEKTpa BIOPOCHUTHATY Ma€ OOMEXEHY
1HQOPMATUBHICTh I PAHHBOI JIIATHOCTHKH, OCKUIBKHM KOPHUCHI TapMOHIKH
MAacCKyIOThCSl IIyMamMH Ta CUTHQJIAMH BiJ] I1HIIMX BY3/diB. 3ampornoHOBAHO
BIIPOBADKYBAaTH METOJ CIIEKTpa OOBIIHOI BiOpallii, SKUH J03BOJUTH BUILIATH
MOJYJIIOIOUMI CUTHAT 13 PE30HAHCHUX KOJWUBaHb Ta 3a0€3MeUuTh YITKY
imeHTudikamito AeheKTIB TN KOYEHHS, HIBEIIOIOYHM BIUIMB  BHUIIAJKOBHUX
GbaykTyarriii Ta KOB3aHHS.

3a  pesynbpTaTamMu  MiJ[paxOBaHa  €KOHOMIYHAa  €(EKTUBHICTh  BIiJ
YOPOBAPKEHHS 3alpONOHOBAHOTO 3aXOJy Y TEXHOJOTII0 PEMOHTY TITOBUX
CIICKTPUYHUX JIBUTYHIB.

ABSTRACT

This master's qualification work includes 10 presentation slides, 101 sheets
of explanatory notes in A4 format, including 20 figures, 7 tables, 14 references.

Keywords: BEARING, DIAGNOSTICS, DIESEL LOCOMOTIVE,
SPECTRUM, TRACTION MOTOR, VIBRATION.

The object of the study is the traction motor of TEP70 diesel locomotive.

The purpose of the master's thesis is to improve the efficiency of the
diagnostic technology for traction electric motors of the TEP70 diesel locomotive.

The master's thesis examines the causes of TEP70 diesel locomotive failures
and proposes the implementation of an improved vibration diagnostics technology
for traction motor bearing units. It has been established that the analysis of the
direct vibration signal spectrum has limited informativeness for early diagnosis, as
useful harmonics are masked by noise and signals from other assemblies. The
implementation of the vibration envelope spectrum method is proposed, which
allows extracting the modulating signal from resonant oscillations and ensures
clear identification of rolling element defects, neutralizing the impact of random
fluctuations and slippage.

Based on the results, the economic efficiency of implementing the proposed
measure into the repair technology of traction electric motors has been calculated.



Beryn

CyuacHa ctpareris po3BUTKY AT «Ykp3amizHuI» 0a3yeTbcsl Ha JOKOPIHHIM
TpaHcdopmarlii TeXHIYHOI 0a3u koMraHii. BpaxoByroun KpUTHYHUIN 3HOC HASBHOTO
napKy, NMPIOPUTETOM BHU3HAUEHO MEpexif M0 eKCIUTyaraiii eHeproepeKTUBHOTO
pyXoMoro ckjagy. BupimaabHUM KpOKOM y IIbOMY HampsIMKy CTajO0 yKJIaJaHHS Y
muctomnasi 2025 poky TOBrOCTPOKOBOTO KOHTPAKTy 3 (DpaHIly3bKUM BUPOOHUKOM
Alstom Ha mocradyaHHs 55 JIBOCHUCTEMHHX eJeKTpoBO3iB. OKpiM IbOTO,
IHBECTHIIIIfHA TMporpama Imepeadayae OHOBIEHHS TEMJIOBO3HOTO CErMEHTa 3a
niaTpuMku naptaepis 31 CIIA. BrpoBampkeHHs CydyacHOT TATH JO3BOJIUTH HE JIUIIIE
OHOBHUTH OCHOBHI ()OHAM, @ i JOCATTH 3HAYHOTO €KOHOMIYHOTO €(EeKTy HUIIXOM
3MEHIIEHHS BHUTpPAaT Ha TEXHIYHE OOCIyroByBaHHS Ta MaJMBHO-CHEPTeTHUYHI
pecypcu, 10 € KIFOYOBUM MOKa3HUKOM €(EKTUBHOCTI JJIs 3aJII3HUYHOI raiy3i Ha
HaWOmmK4ye aecaTumiTTs [1].

[apanTyBanHs Oe€3MeKM TIEPEBE3CHb OE3MOCEPEqHbO  3aNICKUTH  BIT
eKCIUTyaTalliHol HAAIMHOCTI JIOKOMOTMBHOTO TapkKy. Y I[bOMY KOHTEKCTI
KPUTHUYHOTO 3HAaYEHHS HAOyBa€ MOPCTKUI KOHTPOJIb TEXHIYHOTO CTaHY KJIFOUOBHX
arperariB, Hacammepen — TsaroBux enekrponsuryHiB (TEJ]). Cyuacha ctpareris
TEXHIYHOTO OOCJIYroByBaHHSI Ta IIOTOYHHUX PEMOHTIB BHMAarae o0OOB'I3KOBOL
1HTerpaiii 3ac001B IHCTPYMEHTAIBLHOTO KOHTPOIHO. [IpiopuTeTHUM € 3acTOCyBaHHSA
MEeTOMIB BiOpalliifHOi 1arHOCTHKHU, SKI JO3BOJISIOTH 1ICHTHU(IKYBATH MPUXOBaHI
YHUKHYTH PpanTOBUX BIJIMOB, IPOTHO3YBaTH pPO3BUTOK HECHPAaBHOCTEH Ta
IUIaHYBaTW 3aMiHY BY3JIIB Y IJIAHOBOMY HOPSAJIKY, MiHIMI3YIOUM PU3UKHU aBapiiHUX
cuTyaitii [2].

Mema 00CNi0XHCeHHs - T IBUIIIEHHS e(EeKTUBHOCTI TEXHOJIOT11
J1arHOCTYBaHHSI TATOBUX €JIeKTpoABUTYHIB TerioBo3a TEIT70.

06 ’exm 0ocniodcenHss — TATOBUMN eJIeKTpOoaABUTYH TeruioBo3a TEIT70.



IIpeomem 00CNi0JICEeHHS - TEXHOJIOT 1S J1arHOCTYBaHHSI TATOBOTO
enexkrpoasuryna terminorosa TEIT70.

Y pobomi nocmasneni maxi 3a60anHs1:

1) IIpoBectu anami3z BigMoB TEJ] macaxupchbKux TEIIOBO3iB.

2) JocniauTu COeKTpalbHUN CKJIaja BiOpalii y MUPOKOMY Jiana3oHi YacTOT
JUTSI BUSIBJICHHS] TAPMOHIYHUX CKJIAJIOBUX, TTOB'SI3aHUX 3 TIEPEKOTYBAHHSM €JIEMEHTIB
MMIITAITHAKIB KOYEHHS.

3) 3acTocyBaT METOJ AaMIUNTYIHOI AEMOIYJAINi Ta aHaji3y CHekTpa
00BI1THOT BiOpallii JJis BU3HAYCHHs BU/IIB MOIIKOKEHb €JIEMEHTIB MiAIIUITHUKIB
KOYCHHS.

4) 3n1ACHUTH TEXHIKO-€KOHOMIYHE OOTpYHTYBAaHHS BIIPOBAKEHHS 3aco0iB

BiOpoaiarHoctyBanns TEJ] remoso3is TEIT70.



BucHosku

1) Anani3 pe3ynbpTatiB BiiMOB TerioBo3iB TEII70 ynmpomoBx BiAMOBITHOTO
nepioy MpOJEMOHCTPYBaB, IO OUIBIIICTh BIAMOB CHPHYMHEHI MOIIKOKEHHSIM
1307151111 Ta MOTOpPHO-sKIpHUX MiAUMNHUKIB TEJ[, 110 TOBOIUTH aKTyalbHICTh
00paHoi Temu.

2) YcTaHOBIEHO, IO JOCTIHKEHHS CHEKTPAIbHOTO CKJIaAy BIOpOCHUTHAITY
BUKJIIOYHO Y HIUPOKOMY YaCTOTHOMY Jiana3oHi (IpsIMUNA CHEKTP) Mae OOMEKEHY
1HGOPMATUBHICTG IS PAHHBO! JIaTHOCTUKM MIJUIMIHUKOBUX By3mdiB. lle
3yMOBJIGHO THUM, IO 1H(QOpPMATHBHI TapMOHIYHI CKJIaJOBi, TMOB'I3aHI 3
KIHEMaTHKOIO €JIEMEHTIB KOYEHHS, MalOTh HU3bKY E€HEPril0 1 MACKYIOThCA OUIbII
NOTY>XHUMHM HU3bKOYaCTOTHUMHU JIETEPMIHOBAHMMHU CUTHAJIaMU BiJl 1HIIMX BY3JIiB
arperary Ta ()OHOBUM IIIyMOM.

3) JoBeneHo eheKTUBHICTh 3aCTOCYBaHHS CIEKTpa OOBIAHOI BiOparii s
inenTudikamii medektiB. BukopucTaHHS Ii€i METOMMKHA JO3BOJWIO BHILIATH
MOJIYJTIOIOYHMIA CHUTHAJ i3 BHCOKOYACTOTHHX PE30HAHCHUX KOJWUBAaHb KOHCTPYKIIi
Ta YITKO Bi3yali3yBaTh IUCKPETHI CKJIAJOBi, IO BIAMOBIIAIOTH PO3PAXyHKOBUM
4acToTaM TMEpPEeKOYYBaHHS TUI KOYEHHS, HIBEIIOIOYM BIUIMB BUIIaJKOBUX
baykTyaliif Ta KOB3aHHS.

4) ExonoMiuHu# e(eKT 3a po3paxyHKOBHI mepiof] cTaHOBUTH 3572088 rpH,
OJIHOpPa30Bl BUTpaTH Ha NpUAOAaHHS KOMIUIEKCY 3 BiOpoAiarHOCTYBaHHS

OKYTAIOThCS HA IPYyTOMY POIIi.
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