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AHOTAILLA

Jlana wmarictepcbka KkBamidikariiitna pobora wmicTuTh 15  cnaiais
npe3eHTaii, 97 apKyiiB MOsSCHIOBAJIbHOI 3anuCcKu (opMaty A4, mo BKIOYae 46
PHUCYHKIB, 6 Ta0IHIIb, 15 JAiTEepaTypHUX HKEPEIL.

KimouoBi cnoBa: BBYJIOBAHA ®VYHKIIA MOJ/U, BIBPAILILA,
JIOKOMOTUB, HIAMNWIIHUK, PO3KJIAJAHHS HA EMHIPTHI MO/H,
TATOBUM EJIEKTPUYHUM JBUT'YH.

O06’exT gocnipkeHHs: — TsroBuid enektpoaBuryd EJ[-141AY1 enextpoBosa
JE1.

Merta wmaricrepcbkoi po0OOTH mMoJiirae B MiABUILECHHI €()EKTUBHOCTI
texHosorii niarnoctyBands TEJl EJI-141AV1 enextposo3a JIE1.

Y wmarictepcbkiii poOOTI pO3TASAAETHCA BUAM HECHPABHOCTEH TATOBUX
CIIEKTPUYHMX  JBUTYHIB 1  TIPOTIOHYETbCS  BIPOBAPKEHHS  3aco0iB
BiOpomiarHocTyBaHHsi B TexHojorito TO # IIP. 3a3Haueno, 1o TpaguIiiiHi
IIMPOKOCMYTOB1 CIIEKTPH BiOpaIlii He 3/1aTHI 3a0e3MeuyBaTH BUCOKY JOCTOBIPHICTD
y BHSBICHHI BHJIIB IIONIKO/KEHb IMAMIMIIHUKIB KOYECHHS. 3alpOIOHOBAHO
BUKOPHCTOBYBAaTH METOJ[ PO3KJIAJIaHHA 3a EMIIPUYHUMH MOJaMH, SIKUH €
aJanTUBHUM 1 mo30aBieHU moTpebu B OasucHid (yHkiii. [am BuU3HaYaIUChH
iHhopMmaTuBHI BOymOBaHI (QyHKII MOAM 1 HABOAWINCH pPEKOMEHAAIl 13
MOIAJIBIIIOTO 3aCTOCYBAaHHS CIIEKTPIB 00BIHOT BiOpaIii.

3a  pe3yibTaTaMu  IiJ[paxoBaHa  €KOHOMIYHa  €(QEeKTUBHICTb  BIJ
YOPOBAPKEHHS 3alpPOIIOHOBAHOTO METOAY Y TEXHOJOTII0 PEMOHTY TITOBUX
CJICKTPUYHUX JBUTYHIB IOKOMOTHBIB.

ABSTRACT

This master's qualification work includes 15 presentation slides, 97 sheets of
explanatory notes in A4 format, including 46 figures, 6 tables, 15 references.

Keywords: BEARING, EMPIRICAL MODE DECOMPOSITION,
INTRINSIC MODE FUNCTION, LOCOMOTIVE, TRACTION ELECTRIC
MOTOR, VIBRATION.

The object of study is the ED-141AU1 traction electric motor (TEM) of the
DEI electric locomotive.

The purpose of the master's thesis is to increase the efficiency of the
diagnostic technology for the ED-141AU1 TEM of the DEI electric locomotive.

The master's thesis examines types of malfunctions in TEM and proposes
the implementation of vibrodiagnostic tools into the technology of maintenance
and preventive repair. It is noted that traditional broadband vibration spectra are
unable to provide high reliability in detecting types of rolling bearing damage. It is
proposed to use the Empirical Mode Decomposition technique, which is adaptive
and does not require a basis function. Furthermore, informative intrinsic mode
functions were determined, and recommendations for the further application of
vibration envelope spectra were provided.

According to the results, economic efficiency from the implementation of
the proposed method in the technology of repair of TEM of locomotives was
calculated.



Beryn

Opniero 3 HAWUOUIBII BaXJIMBUX 1 akTyaJlbHUX MpOOJIIEM MiABUIICHHS
HAJIMHOCTI Ta €(PEeKTUBHOCTI poOOTH JOKOMOTHMBHOTO TOCIOJApCTBAa HATENEp €
CTBOPEHHSI BHUCOKOOPTaHI30BaHOI cHUCTeMH TexHI4HOro obcmyroByBaHHs (TO) #
noToyHOro peMOoHTY (ITP) T0KOMOTHBIB 1 30KpeMa TATOBUX €JICKTPUYHHUX JABUTYHIB
(TED).

TEJl, 110 BCTaHOBIIOIOTHCS HA JIOKOMOTHBaX, MOBHUHHI BIAIOBiAATH HM3II
0COOMIMBMX BHUMOI, a TaKOX HOPMATUBHO-TEXHIUHIN  JOKyMEHTaIlii Ta
eKCIUTyaTyBaTucs B CHEHU(IYHUX yMOBaX, IKI CYTTEBO BIAPI3HSIOTHCSA BiJl YMOB
eKCIUTyaTalli y CTallloHapHUX eJeKTporpuBojaax. Harenep B ramysi 3ajgi3HUYHOTO
TPAHCIIOPTY OJHIEIO 3 aKTyaJbHUX MPOOJIEM € MIABUIICHHS HaIHHOCTI Ta Oe3neku
ekcruryarartii JokomotuBHUX TEJI.

Uumana ponb y 3a0e3reueHH] HaiiHOI eKCILTyaTallii JOKOMOTUBHOTO TapKy
HanexkuTh By3nam TEJl, Big ekcrutyaramii sIkux Oe€3MOCEpEAHbO 3aliekaTb
NEPEeBI3HUN MpoIec Ta MNOKAa3HUKU POOOTH 3allI3HUYHOTO TpaHcnopty. Tomy
CBO€UYACHE BUSIBIICHHS Ta 3amoOiraHHs po3BUTKY nedekrtiB sokomotuBHUX TEJ| €
BU3HAYAJIbHUM 3aX0/10M y KomiutiekcHii cuctemi TO i 1P nokomoTuBiB.

JlocsrTi 3rajlaHe MOXKJIMBO 3aBISKH BIPOBA/KEHHIO CYYaCHHX METO[IB
JIarHOCTYBaHHA, 30KpeMa BiOpamiifiHoro miarHoctyBaHHs [1]. ¥V kBamidikamiiini
MaricTepchbkii  poOOTI  3alpONOHOBAHO OTPUMYBATH JIIarHOCTUYHI  O3HAKU
TEXHIYHOTO CTaHy IMiAMIMUITHUKIB KOYEHHS METOJOM PO3KJIaJIaHHs 3a eMITIPUYHUMHU
MOJaMH, SIKI JIO3BOJISIIOTH OTPUMYBATH BIAMOBIJHI CMyTH B PI3HUX YacCTOTHHX
Jiara3oHax Jijis 3aTy4eHHs] HU3KH 1HIIUX CIIEKTPaJIbHUX METO/IIB.

Mema 00C0IHCeHHsT — TI1IBUILICHHS e(eKTUBHOCTI TEXHOJIOT1{
J1arHOCTYBaHHA TATOBUX enekTpoaBuryHiB EJ[-141AY 1 enexkrpososa JIE1.

06 ’exm docnioxncennss — taroBuid enekrpoasury EJ[-141AVY 1 enektpoBosa

JIEL.



IIpeomem 00CNi0JICeHHs — TEXHOJIOTIS  JIIarHOCTYBaHHS ~ TATOBOTO
enexkrpoasuryna EJI-141AVY1 enexrpoBo3a [E1.

YV pobomi nocmaesneni maxi 3a60aHHs:

1 Buznauntu Buau HecnpaBuoctet TEJ[ EJI-141AVY 1 enexrpoBosiB JIE1.

2 3actocyBaTd METOA PO3KJIQNaHHS 332 EMIIPHYHUMH MOJAMHU [0
3apeeCTPOBAHMX BIOpaLIHUX peastizaliidi MOTOPHO-sIKIpHUX miamunHukiB TEJL.

3 Obparu 1HpOpMAaTHBHI YaCTOTHI CMYTH 3a pe3yJibTaTaMH pPO3KJIafaHHs U
3alpPOTIOHYBATH BIAMOBIAHI METOAM TSI MTOAAJBIIOTO OTPUMAHHS J[1arHOCTHYHHX
03HaK MOLIKO/KEHb €JIEMEHTIB MIAIIMITHUKIB KOYEHHS 200 BU3HAUEHHS 3araJIbHOTO
TEXHIYHOTO CTaHy MiJAIIUITHUKA KOYECHHS.

4 PozpaxyBaTd  TEXHIKO-€KOHOMIYHE  OOTPYHTYBaHHS  BIPOBAKECHHS

BiOpomiarnoctyBanHst TEJl EJ/[-141AV1 enexkrpoBo3is [IE1.



BucHosknu

1 TlpoBeneHuit aHami3 yCTaHOBUB, 110 BelMKa yacThHa HecnpaBHocTel TE/]
4yepe3 3HauyHI OChOBI Ta pajiajbHI HAaBAaHTAXEHHS MPHUNANAE HA MiTITUITHUKOBI
BY3JIH €JIeKTpoBO3iB. Cepesl MOTOPHO-SIKIPHUX IMiIUIUITHUKIB HAWOIbITY KUJTBKICTD
B1JIMOB MalOTh BHYTPIIIIHI KUIBI[SI Ta TiJIa KOYEHHS, III0 aKTyalli3ye BIPOBAIHKEHHS
TeXHOJOor11 BibpoaiarHoctyBanHs Ha TO i1 [1P.

2 JIns oTpuMaHHS YacTOTHUX CMYT BIOpalliiHMX peajizaliii MOTOPHO-
SAKIPHUX MAMIAITHUKIB OyB 3aly4eHUN METOJI PO3KJIaJaHHS 3a EMIIIPUYHUMHU
MOJIaMH, SKHM Ha BIAMIHY BiJ nepeTBopeHHs Pyp’e Ta AUCKPETHOTO BEWBIET-
MEPETBOPEHHS HE BOJIOJIIE OOMEXKEHHSMU 3a Oa3sMCHUMHU (QYHKIISIMH 1 37aTEH
PO3AUIATH 1HPOPMATHUBHI YaCTOTHI CMYTH.

3 IndpopmMaTUBHICTP OTPUMAHHUX YACTOTHHX CMYT 3a pe3yJbTaTaMH
peamizaiiii MeTOAy pO3KJIQJaHHS 3a EMIIIPUYHUMH MOJIaMH BH3HAYallach 3a
TpaAUIIITHUMHU CTaTUCTUYHUMU 1HIMKAaTOPaMH, SIK1 BOJIOIIIOTH SIK
1H(QOPMATUBHICTIO 3 BU3HAUYCHHS 3araJlbHOTO TEXHIYHOT'O CTaHy, TaK 1 3/IaTHICTIO
oOupaTy BIAMOBIHY CMYTY IS MIOJAJBIINOI TOOY/I0BU CIIEKTPiB OOBIIHOI BiOparrii,
Kl JIO3BOJIAIOTh BH3HAYaTH TIONIKO/PKCHHSI  €JIEMEHTIB  MOTOPHO-SKIPHUX
MM IITUITHUKIB.

4 ExoHOMIYHUN e(eKT 3a po3paxyHKOBUH Iepio]l cTaHOBUTH 16874165 rpH,
OJIHOPA30B1 BUTPATH HA MPUAOAHHS BIOPO1arHOCTUYHOTO KOMIUIEKCY OKYIAOThCS

Ha TPETHOMY POLIL.
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