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Jom3ap6uurn: ByryHru KyHza >1eKTp ABUraTeIapy caHoaT KOPXOHAJApPUHUHT acOCHil HErM3H XHCOOJIaHa/IH.
MabIyMKH 3JIEKTp JBHUTaTE/UIAPDMHHMHI 3CKMPUII TE3JIUTH YJIapHH MOACPHHHM3ALMS KWINII TE3IHIMAAH aH4a
fokopu. Uy cababmu, 37eKTp ABUraTeIAPMHUHT WILIANI XapaCHUAA YJIAPHUHT WUIIOHWIWINTU OWIaH OOFIHK
OynraH MyamMMonap BYXYAra KelIMOK#a. Maskyp Makojana d5JIeKTp JBHIATEJUIAPUHUHT HIIOHWIMIMIHHA
omMpHIl Oopacugard MyaMMoJap TaxJIJ KWIMHHO Xamza YJIapHH Xal KWIMIIHUHT 3aMOHAaBHH yCyIulapu
TaKIu( KUIMHTaH.

Makcaa: DiekTp ABUraTeJUIAPUHUHT WIIOHWIMIMIMHHE OIIMPHINIArH MyaMMOJIApHH aHHMKJIa0, yJapHU Xail
KWIMII y4yH OYTyHTH KyH Tajabura MOC 3aMOHaBHH, aJalTUB Ba WHTEUICKTyal €YMMIIAPHHH MILIA0 YHKHII
XamJa YHH HIUIA0 YHKAPUII aMaiuéTura >XOpHH KHJIMII HaTH)Kacha SJICKTP ABUraTeUIAPUHUHT MIIUIALI
kapa€Huaa coaup Oyanmaguran aBapUsUIapHHU 3pTa aHWKIA0 Oaprapad 3TUII OpKaJM MIUIA0 YHKAPHUII CHKIAHH
Oy3WIMIIMHU OJIIMHH OJIMIL, TABMHUP y4YyH KeTaJUraH TEXHHK-MKTHCOAMH capd XapakaTIapHH KaMaWTHpPUIIra
SPULINIILIIP.

Yeyanap: YOy TagkuKoT MIIMAA JIEKTP ABUTATEIIAPHUHT MIIOHWIMIIMTMHH OMIMPUII MaKCaJuaa paKkaMiIu
TEXHOJIOTHSUIAPTra aCOCJIAHTaH PAKaMIIM Ba HHTEJUICKTYall yCyJl KeITHPHIITaH.

Harmxkamap: TaaxukoT DaBoMHUIa 3JEKTp ABUTATEIIAPHUHT TEXHHK XOJIATHHHM Nporao3 Kuamm yayH RUL
(Remaining Useful Life — Konmuk xu3MaT My1iaTi) METOIOJIOTHACHTA aCOCTIAHTaH MHTEIUIEKTYall MOHUTOPHHT
TU3UMH KOopuil KnHAW. ONUHTaH HaTWXKanap aHbaHaBHU pexanu-onauHu onum tapmupu (I1I1P) tuzumura
HucOaTaH MPOTHO3MALI YCYJIMHHHT TEXHUK Ba HKTHCOANH JKUXATIaH I0KOPH caMapalopIUTHHU Ky PCaTIIH.

Kaanr cy3nap: Onektp naeuratens, umoHwmwmk, RUL (Remaining Useful Life), maTemmekryan
MOHHUTOPHHT, BUOPOINATHOCTHKA, SHEPTHS cCaMapagopiiri, HOCOIHMKIIAP TaXJIMIH, TOK, KyWIaHHII,
4acToTa, KyBBaT, CTaTop, pOTOp, MaHOA, TabMHHOT, aBapus, IMIMKACTIAHUIL, SJICKTP SHEPTHACH
HACTEbMOJIH.
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AKTYaJILHOCTB: Ha CETONHSAIIHUNA JEHB AIICKTPOIBUTATENH SBISAIOTCS OCHOBOH MPOMBIIUICHHOTO POU3BOJICTBA.
CKOpOCTh HM3HOCA 3JEKTPOJABUTATENCH 3HAYMTETHHO HIDKE CKOPOCTH WX MOAEPHH3AIMH. TakuM o0pa3oM, B
npoiiecce pabOTHI AIIEKTPOIBUTATECH BOSHUKAST MX HEHaIeKHOCTh. Mazda mpemnoxmia 6ojee COBpeMEHHEIE
YCIIOBHS 3KCIUTyaTallu 3JIEKTPOABUTaTeNeH, KOTOPBIE MO3BOIMIN ObI TOBBICUTH UX HAJICKHOCTD.

Leab: HagE)KHOCTh JEKTPOABUTATENECH HA CETOAHSIIIHUN JEHb SBIISETCS OJHON U3 BaXKHEUIINX COCTABJISIOIINX
MX HaJIOKHOCTH, OJaroapsi Y4eMy OHH SIBISIFOTCSI HaJIKHBIMH, aJallTUBHBIMU M HHTEJUICKTYJIbHBIMU €AMHHUIIAMH
B pabOTe 3JIEKTPOABUTATEINCH IS MPEIOTBPAIICHHS aBapuil Ha JOPOTaX ¢ TBEPABIM MOKPBITHEM, KOTOPBIE MOTYT
MPUBECTH K Pa3pyIICHHUIO HIIH MOBPEXKICHUIO OOMINBKY, HEOOXOANMO HAIHYHE TEXHHUKO-IKOHOMHUYECKOTO 000C-
HOBaHWUS.

MeToapl: C IENBI0 TOBBINICHUS HAIEKHOCTH SIIEKTPOJIBUTATENCd B HUX NPUMEHSIINCH pAllMOHAIBHBIE H
MHTEJUIEKTYyaJIbHbIe METO/Ibl, OCHOBAHHBIC HA TEXHOJIOTHAX.

Pe3yabTaThl: cHCTeMa HMHTEIUICKTYaJbHOTO MOHHTOPHHIA, OcHOBaHHas Ha Merogonornd RUL (Remaining
Useful Life — Remaining) myis mporHO3UpOBaHUs TEXHUYECKOTO COCTOSHHUS 3JIEKTPOABUTATENCH. AHATOTHYHbIC
pe3ysbTaThl OBUTH MOJTYYSHBI M B aHTUMOHOIIOJBHOM PEKHME-B TOM YHCIIE B paMKaX CHCTEMBI 00s3aTelIbHOTO
MeIUIMHCKOTO ocBuaerenbcTBoBanus (I1I1P).

KnroueBsie cioBa: Dnexrpuueckuii apurarens, RUL (Remaining Useful Life), naTemtexkTyansHbIf MOHUTO-

PpHHT, BI/IGPOHI/IaFHOCTI/IKa, 3Hepr03(1)(1)eKTI/IBHOCTI), aHaJIn3 HeHCHpaBHOCTeﬁ, TOK, IUIAHUPOBAHHE, 4YaCTOTAa,

MOIITHOCTB, CTATOP, POTOP, UCTOYHUK, IUTAHUE, aBapus, IIOJIOMKa, HOTp€6II€HI/Ie DJIEKTPOSHEPTUH.
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Relevance: Today, electric motors are the basis of industrial production. The rate of wear of electric motors is
significantly lower than the rate of their modernization. Thus, during the operation of electric motors, they are
triggered, which increases their reliability. Mazda has proposed more modern operating conditions for electric
motors, which would improve the reliability of their operation.

Aim: The reliability of electric motors is currently one of the most important components of their reliability,
making them reliable, adaptive and intelligent units in the operation of electric motors. A feasibility study is re-
quired to prevent accidents on paved roads that may lead to the destruction or damage of the cladding.

Methods: In order to increase the reliability of electric motors, they used rational and intelligent methods based
on technology.

Results: An intelligent monitoring system based on the RUL (Remaining Useful Life — Remaining) methodolo-
gy for predicting the technical condition of electric motors. Similar results were obtained in the antimonopoly
regime, including in the framework of the mandatory medical examination system.

Keywords: Electric motor, RUL (Remaining Useful Life), intelligent monitoring, vibration diagnostics, energy
efficiency, fault analysis, current, scheduling, frequency, power, stator, rotor, source, power supply, accident,
breakdown, power consumption.

1. Kupum (Introduction)

DJNeKTp OBUTATEIUIapH CaHOAT, TPAHCHOPT, KUIUIOK XYKAJIUTH Ba MAWIIMHA cOXajlapAa SHT KEHT
KYJUTAHWIAOUraH »dJIeKTp SHEPrHsACHHH MEXaHWK JHEeprusra ailaHTHPYBUM KypHiIMalapaaH
xucobnanany. [llyHHHIIEK, 31eKTp ABUraTeUIapyd KOPXOHATAPHUHT Y3JIyKCHU3 Ba MINOHYWIN HIIIIAIIH,
TEXHOJIOTHK J>KapaéHJIapHUHT CaMapagopiiurd XamJa HKTUCOAWHA OapKapOpJIMKHH TabMMHIIAIIIA
MyXHUM axaMmusT kacO stagu. llly caGabmu, 3JIeKTp ABUTATEIUIAPUHUHT WINOHWIMIMIMHYU OIIUPHII
OyryHru KyHJa TaJKUKOTYHJIAPUMH3 OJIUIATH JHI A0J13ap0 WIMHI-TEXHHK MyaMMOJapHuIaH OUpH
XHUCOOIaHAIH.

Byryarn kyHpma, 9ieKTp IOBUTaTCIUIAPUHUHT WIIOHWIMIIMTHHU OIIUPHUIIIATH MyaMMOJIap
KyHuaarumnap:

- IBUTaTEeIUTAPHUHT OYTYH WIUIAII JaBPHIA YIAPHUHT HOPMaj, HOCO3IHUK, JeTpajalus Ba aBapus
XOJIATIAPUHA 0AXO0JOBYH XaM/a HHTEIUIEKTYall MOHUTOPUHT KWIYBYH TH3M SApaTHIMAaraHIIiry;

- DJIEKTp ABHUTATEIUIAPHUHT TEXHUK XOJIATHHHA KOMIUICKC IHATHOCTUKA KWIYBYH TH3UMIIAPHUHT
TAaKOMHJUIAII TUP HIMAT AHJTUT 1

- DJIEKTp JABWIaTeUIApUHUHT WII JAaBpilapuja KyTHIMarasjga TYXTa0 KOJNWIIIap, TabMHUpIIAIl
XapakaTIapyuHU KUCKapTHUPHUII XaMAa XHM3MaT My[AJaTiIapuHU y3alTHpHII Makcanuaa OamopaTin
TEXHUK XU3MAT KYPCATHII TU3UMHU MyKaMMaJll UIIad YUKUIMaraHinry;

- JIBUTQTEeJUIAPHUHT  KOJJAWK XW3MaT KWIHII MYJJIaTHHA aHWK TPOTHO3  KWJIyBYH
TaKOMWJUTAIITUPWITAH YCYJUIADHUHT MaBXyJ SMAaciuTd, Iy Kabu MyaMMOJApHUHT MaBXyIJIUTH
ANEKTp JBUTATEIUIAPDHUHT WIIOHWIMJIWTAHY OINWPHINTa, WIUIA0 YUKAPHUIl WHTSHCHBJIUTUHU
MacalWIINTa, TEXHOJOTHK CHKIHUHT Oy3WIIMIINTA, TAbMHUP YYyH KETaJuUTaH capd-XapaxaTIapHHHT
omu0 KeTUIIHNra XaMja JBHTATEIUIAPHUHT AJIEKTP HEPTUs MCTSHMOIHM CaMapaIOpJIUTHHUHT TYIIUO
kerumura onub xemamm [1-3].

2. Marepuasuiap Ba ycyJiap (Methods and materials)

IOkopuna kenTHpWITaH MyaMMOJapHH OapTapad STHIIAA aHBAHABHHA pPEXalU-TabMUPIIAIT
ycyiapu erapiau camapa Oepmaiiam. Illy Oowmc, 31eKTp JABHTATEIUIAPHUHT HINOHWIVIIATHHU
OIIMpUILJA 3aMOHABUM WIMHUN EHAAIIyBIapra acocjaHraH KOMIUIEKC €YUMIIAPHU >KOPHUM OSTHUII
3apypaTu MaBXkyJ. byHna quarHocTuka Ba MHTEIJIEKTYall MOHUTOPUHT TU3UMIIAPUHH KYJUTalll, CEHCOP
MabIYMOTIAPUHHU peall BaKTAa TaxJIWi1 KIIUII XaMJa KOJJIUK XH3MaT MYIJATHHHA Oamopatiu
Oaxomamr acocuaa XHM3MaT KYpCaTHII CTPATETHSACHHM IMAKUTAHTHPHII MYyXUM axaMHUSAT Kach 3Tai.
[y cababmm, Ma3Kyp TaaKMKOT HINKAA SJEKTP JBUTATEIIAPHUHT WINOHWIMINTHHH ONIMPHIIIATH
MyaMMOJIAQDHUHT €4uMH cudaThga Takinug >TWiIaéTraH, OKOpHAAa KeITHPWITaH TaBCHUSIIAPHHUHT
OapuacMHM ¥3WIa MyXaccaMJIAIITHPraH pakKaMiM 3r3aKk TEXHONOTHSUIAPHHM KYJUIall acocuia
paKamITi Ba HHTEJUIEKTYyaJl YCYUIapHU UIUTA0 YHKUII MaKCcaara MyBOGHUKAND.
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Pakamin 5rzak  TEXHOJNOTHWSICM — JBUTATE/UIAPHUHI DJEKTP, MEXaHUK Ba HCCUKIIHUK
napaMeTpIIapUHN  OUPIAIITHPYBUM THOPHUI OaXOJOBYM TEXHOJOTHS OYInO, yJIapHUHT BHUPTYaT
paKamIii HYCXaCHHH SIPaTHII Ba YHH peall BaKTJa MabIyMOTIAp OPKAIM OONIKAPHUIN XaMJIa TaXJIHJI
KWIUII yCIIyJIap MaxXMyHJIup.

Pakamim Ba WHTEIUIEKTyall YCyJ AJIEKTP ABHTATEIUIAPWHUHT HWIIOHWIMIINTHHHU OIIUPUIIAA SHT
MUCTHKOOJUIM Ba MHHOBAIIMOH WYHAIHII XUCOOMaHamu. Y AMAarHOCTHKA, MOHHTOPHHT Ba MPOTHO3JIAII
JKapa€HIIapUHU STOHA PaKaMJIM MYXHUT[A HHTETPAMsS KHWIMII OPKAIH HMIIOHWIMIAKHHA CTPaTEeTHK
Oommkapum UMKOHUHY Oepamu. MnMuit HyKTan HazapiaH, Ma3Kyp €HIANIyB caHOAT KOPXOHAJapUAar
SJIEKTp JABWUTATEIUIapU yYyH TPOAKTHB, PUCKKA ACOCIAHTaH Ba WHTEIUICKTyall XHM3MaT KYpCATHII
MOJICTTMHY AKJUTAHTUPHUILTA XU3MaT Kujaau [4].

DNeKTp ABUTaTEUIAPHUHT WUIOHWIMIUTMHU OIIMPHUIIJA pakaMid Ba WHTEJUIEKTyall yCyJUIapHU
KYJUIaIl OpKaiii Kyiunaru Basudanap Oaxapuiamy:

- DJICKTP JBUTATCIUTAPHHUHT WII PEXHUMUHHU Y3TraphIliira MOC XOJia HOpMaa Ba XaB(UIM XOJatr
yerapalapiHH aHUKJIAII;

- HCCUKJHK, JJICKTP Ba MCXaHUK OMWJUIAPHUHT ¥3ap0 TabCUPHHU XHCOOra OJraH XoJijia
WHTEJUIEKTYa] MOHUTOPHHT KUJIHIIL;

- IBUTATEIUIApHUHT OyTYH WII JaBpUAa ACTpagalis KapaSHUHH dpTa OOCKHY/Ia aHHUKJIAII;

- aBapus XOJNATIAPUHUHT OJIIMHH OJIHII Ba XM3MAaT MYIIATHHU Y3aUTHPHIIL;

- MIIOHWIMITHK XaB( MHIEKCH Ba KonraH xm3mat myanati (RUL) au xuco6mar;

- 9JICKTpP IBUTATEIDIAPHUHT TEXHUK XOJATHHH KOMIUICKC THATHOCTHKA KUJTHIIL,

- IWarHOCTHKAa Ba HWHTEJUICKTyal MOHHUTOPWHT HAaTWKaJdapuaaH KennOd YnKuO IBUTaTeIriapra
TEXHUK XH3MAT KYPCATHUIIl KAPOPJIAPUHU KaOyJ KIJIHUII aIrOPUTMUAHH MIIUTA0 YUKUII Kabu Basudaiap
TYTAKOHJAM OaXapuiagd, HATWXKaga »dJCKTP JBUTATCIUIAPDHUHT HIIOHWIMIUTHHE — OIIHUPHUIIra
Ce3UJIapIIU lapakasia dSpUIIHIIAIN.

3. Hartmxkanap (Results)

IOkopuna xentupu® yruiaraH BasupamapHUHT OakKapwdil jkapaéHU KyHumaru OOCKHuIapna
amajra OIMpHIIaIH:

-(u3uK Kkapa&HilapHu MOICIIALITUPHIL

-JierpajauusiHg 6axosanl Ba KOJIIUK XHU3MaT MyUIaTHHYU 0aniopaT KHIHIIL;

- Kapop KaOyJ1 KIIUII Xam/1a yJIapHu OOIIKapyB TU3UMIIAPUTa HHTETPAIHS KUJIUIIL.

YmoOy 6ockuanap 6up-Oupu OmnaH y3apo OoFIaHTaH OYIHO, peal BaKTIa MabIyMOT aJIMAIINHYBH
acocu/ia MIUTaiIn.

OmuK Kapa€HIapHA MOJCIUIAIITHPHUIN JICKTP JBHUTATENA KSUaJUTaH Mypakkal jkapaHIapHH
MaTeMaTHK MOJEIUTapH OpKalld TaxJIWI KWWl WMKOHWHH Oepamu Xamaa y KyWngara
MOJICIDTAIITHPHII Typiapura OYIImHaIu:

. 3JIEKTPOMArHUT MOJIEIb;

. WCCHKJIMK MOJIEJb;

. MEXaHUK MOJIEIb.

DJIEKTPOMArHUT MOJIENb JIBUTATEIJard TOK aCUMMETPHSICH, MAarHUT OKMMH Y3rapuilld Ba MOMEHT
TeOpaHUIUIApU OPKAJIM JJIEKTP HOCO3JIMKIAPHHU Oaxojall MMKOHHUHM Oepaju. DJeKTPOMAarHuT
MOJIET JJIEKTp JBUTaTeJard MarHuT MaWJoHJap, TOKJIap Ba DJIEKTPOMArHUT KyWIapHHUHT ¥3apo
OOFMMKIMIMHM  MaTeMaTuK udoma opkamum TacBupmaiau. Mogemramrupum — MakcBet
TEHTJIaMaapyura acoclaHuO, KyHuIary skapaéHiapHu KaMpad oaju:

. MarHuT OKUMHUHHUHT TaKCUMOTH;

. CTaTOp Ba POTOP UyJIFaMIIapUaa TOK 3UWINTH;

. 3JIEKTPOMArHUT MOMEHT XOCHJI OYIIHIIN.

Ymwby sxapaéHnapHu TYFpu Hojanam ABUTATEIHUHT HII PEXHMH, IOKJIaMa Y3rapuiiy Ba
JMHAMMK XOJIATIIAPUHU YYKYP TaXJIMJ KWINAII UIMKOHUHU Oepasiu.

DJIeKTPOMAarHUT MOJEJb acoCHIa ABHMIaTelulapJa MarHUT TYHAHHHII XOAWCAJAPHHU OJIAMHAaH
aHMKJIAlI, OPTHKYA TOK Ba UCCHUKJIMK WYKOTHUIIIAPUHU KaMaHTHPHIIL, SJIEKTPOMArHUT TeOpaHuILiap
Ba IIOBKMH MaHOaJIapvHHM TaxXJIWI KWJIMII XaM/a W30JiIIMsAra TYIIAJUraH FoKJIamMajgapHu OaxoJialil
MMKOHH a0 0yinaqu. DIeKTPOMarHuT MOISIUTAIITHPUINHUHT KyWHIary yCyIIapu MaBKy/1:

- aHAJIMTUK MOJIEILIap;

- YEKJIM 3JIEMEHTIIap yCyJIu;

- 9KBUBAJICHT JIEKTP CXEMaJapH.

By ycyinnap MOTOpHMHT WIII peXXKUMIIApUHH 0axoJiall Ba KOHCTPYKTHB €4UMIIApHH COIMIITHPHILA
camapaiu xucoOnaHau.

Hccuknuk Mojenb JBUraTen IOKJIaMacH Ba COBYTHII LIAPOMTHHH XHMCOOTa OJraH XoJjia Xapopar
PSKMMUHM aHUKJIANIN XaMaa M30JILHs Kapuil >kapaéHUHM TaBcu(iIaliau. DJeKTp ABHrarteiuiapaa
WCCHKJIMK MOJEIUIapM WII J>KapaéHUIard XapopaTr XOJaTHHH YyKyp TaxXJIiI KHWINII HWMKOHUHHU
OepyBUM MYXUM WIMHHA BOCHTAIUp. 3aMOHaBHH XucoOjam ycy/utlapu OwWIaH Oupraimkmaa
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KYJUIaHWITaH UCCHKJIMK MOJEJUIAIITHPHII JIBUTATEIUIAPHUHT XaB(CH3, caMapaiyd Ba Y30K MyAIaTIN
WIIUTAIIIHA TAbMUAHIIAH M.

MexaHUK MOZIEJb MOIIUITHUKIADP X0JIaTH, Bl JUCOATaHCH Ba PE30HAHC XOAMCAlapUHU OaxoJial
OpKaJIi MEXaHUK HOCO3JIHMKIAPHUHI dpTa allOMaTJapyHU aHMKIaWaAW. OJEKTp JBUrareiapiaa
MeXaHUK MOJCIUIAIITHPHUII KOHCTPYKTHB Ba SKCIUTyaTallMOH MyaMMOJApHH FUIMHI acocia Xal 3THII
UMKOHUHU Oepaau. DIEKTPOMAarHUT Ba MCCHKIUK MOJEIUIapH OmiaH OWpranukaa KyJUTaHWITaH[a,
MEXaHUK MOJEIJIApH JJIEKTP ABHTATEIUIAPHUHT KOMIUIEKC HWIIOHWIMINTAHN TabMUHIIAMIIA MYXHM
VpUH TyTaju.

Jerpamanusan 6axoamr Ba KOJAUK XIM3MAT My IaTHHA OamopaT KAJIHIIL.

DekTp ABUraTeN WIUIAIIN XapaéHUIa BaKT YTUIIW OMJIAaH YHHHT DJIEKTP, MEXaHUK Ba MCCHKIIUK
KUCMJIapH  TapaMeTplIapUHMHT  y3rapu0 OOpHWIIM  HaTWKacWia MII  CcaMapajopiurd  Ba
WIIOHWIMJIMTHHUHT 00CKMYMAa-00CKUY MacaluI xapaéHu aerpananus ned atanaau (1-pacm).

HNmonunniuk,

R(t) .

1.04
Hopman

0.8| Hderpanauus

0.6
Hoco3znk
- —"———— — — — — —
02 ABapusira sKuH
0.0
0.0 200 400 600 800 1000 1200 1200 T600 > BRKT:
’ t (coaT)

1-rasm. DieKTp ABHTaTEIUIAPHAA AETPAJALUSHA Gaxoall rpadur.
Figure 1. Graph of degradation assessment in electric motors.

1-pacmuan kypuHuO TypuOauky, noHwnMK (R) 0...1 opanuk ko3¢ duunentaa onuHran 6yinuo
Oynna, R=0,9 Ba yHaaH rokopu Oyjca, IeKTp ABUTaTEIUIAPUHUHT HILIAIKA HOpMan xojatna, R=0,7
Ba YHJIaH IOKOpHW Oyica nerpamamnus xapaéuuaa, R=0,4 Ba yHnan tokopu Oyiica HOCO3IMK X0JaT/Aa,
R=0,7 0,4 man mact 0yIca 3JEKTp ABUTATEN aBapUs X0JaTaa Oyiamm.

Jerpamanus xapaéHu KyWnaaru Typiapra OYIuHau:

- 3JEKTP JeTPataIisICH;

- HCCHKJIUK JeTpaJalliscH;

- MEXaHUK JIerpaJalusicH;

DJNeKTp Jerpaganus — IBUTATEITHUHT WII PEXVMH, UCCHKIUK Ba 3JCKTP KYWIAHHII TabCHPHUIA
ypaM M30JSIUACH Ba TOK YTKA3yBUM KHUCMJIAPHUHT 3JEKTP MYCTAXKAMJIMTH MacailuiiM, OKHWII
TOKJIAPUHUHT OPTHUIIM XaMmJa H30JLILMS NapaMeTplapUHHUHI Y3rapuiid OwuiiaH TaBcu(IiaHaJuraH
Y3IYKCH3 Kapa€HIup. DIEKTp Aerpanainus Oy IBUTATENIard SHT XaB(H Ba SIIUPUH kapaéH 0Yimo,
y acocaH HM30JSIIMA XOJAaTH OpKalM HaMOEH Oynaam, JBUTATEIUIap 3pTa JAWATHOCTHKA KIJIMHMAca
TYcaTaaH aBapusra OJau0 KeJINII X0NaTIapy Ky3aTHIa .

Wccnknuk gerpamamuss — 3JEKTP IBUTATEN 3JEMEHTIAPUHUHT (¥paM H30JIAIUACH, TTOANIHITHUK
MOHHM Ba MEXaHMK KHCMIIap) y30K BakKT JaBOMH/A MEbEPIAH IOKOPH Xapopar TabCcupHaa (H3HK-
KUMEBUI XyCYCUSTIApPUHU HYKOTHII >xapaéHuaup. by ’xapaéH HIIOHUIMIMKHMHT Hacalluild Ba
XHM3MaT My/JIATHHUHT KUCKapHUIIKra oJi0 Kenau.

MexaHuK Aerpajanys — 3JIEKTP JABUIATEIHMHI MEXaHHK 3JeMeHTIapH (NOALIMITHUKIAp, Bajl,
portop, My(Ta, KOpIyC) Ja Y30K My/JJAaTid JUHAMHK Ba CTaTHK IOKJaManap TabCHUpWAa lo3ara
KeJIQJUraH SCKUpHII, aedopMaiys Ba WIIOHWIIMK NacalumM skapaHuamp. Y Kyn Xojuiapjaa
BI/I6paHI/I$[ OILUMIIN OWIaH 6OHIJ'laHa}II/I Ba aBapusd XoJiaTurada pyUBOXKIIaHAIN. MexaHuk JAcrpaganus
ANIEKTp JBHUTAaTeIUIapUa aBapHsUIADHUHT acoCHil OonutaHFud ManOan XucoOnaHuO, y KymuHYA
BUOpPAIUSTHUHT OIIWIIK OPKaIu HaMo€H OYynaau. I[IomuImHNK Ba BaJl SCKUPUIIIHA POTOP—CTATOP ¥3apo
TabCUPHUHU O0y310, NCCUKJINK Ba AJIEKTp JAeTpaganus xapaéHaapuHu xam tesnamrtapaan. Uy cababmm
MEXaHUK XOJATHU Y3IyKCH3 BHUOPAIMOH MOHHUTOPHWHT KWIHMII Ba TPOTHO3IHM XH3MAT KYpCATHII
YCYJUTAPUHH )KOPHUH ITUII ABUTATEI UIIOHWIMJIMIHHN OIIMPUIIIA XAl KHIIYBYM axaMmusTra ora [5-9].
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4. Munozara (Discussion)

OJNeKTp NBUTATEIUIAPWHUHT KOJIWK XHM3MAaT MYANAaTHHH TPOTHO3 Kwimml Makcaamma RUL
TymyHdacu kuputunagu (2-pacm). RUL - Remaining Useful Life cy3uamaT KuckaptMacu 0ymuo0,
JJEKTp KypWIManap KOMIIOHEHTH EKM TH3UMHUHHUHT KOJNIWK HWILIAIl BaKTHHH H(OIATOBYM BaKT
opanmuru 6ymu6 xumcobmanamu. RUL snexTp NBUTAaTENHWHT WINIAAH YHKWUIN BAaKTHHU MHKIOPHHA
KypcaTKnd cudaTuga TaCBUpIIAIl IMKOHHHHN Oepanu. Arap t0 WIIgaH YMKWII BaKTH, tC HU ACa KOPHHA
BakTHH nonanaca, yana tc yayn RUL kyitunaruya ugonananau:

RULtc=t0-tc

Herpaganus napaMeTpilapyuHH peal BakTaa nporuosziam acocuga RULHM aHukam aBapusiiapHu
0apBakT OJJWHHU OJUIN, XM3MAT KYPCATHIIHH ONTHUMAJUIAIITHPUII Ba MOTOP PECYypCHIAH TYIIHK
(hoiiranaHuI IMKOHUHH Oepaiu.
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2-rasm. DJIEKTp JABUraTCIUIAPHUHT KOJAKK xu3Mar My natd (RUL) vy anukiam rpadury.
Figure 2. Graph for determining the residual service life (RUL) of electric motors.

2-pacMIa SIEKTp ABHTATCTHHHT KoiraH ¢oigananmm mynaatd (RUL) Hu BakT yTraH capu
KaH#al Y3rapaéTtraHu Kypcatwirad. [ Opu30HTaN YK BakTHH, BEPTHUKAN VK 3ca KoiraH (oimaaTaHumI
MynnatuHu udonamaian. Ammn wmsuk geuratenmHuHr RUL kaHmaid kamMain® OOpHINWHH, KHU3WT
MYHKTUP YM3HK 3Ca WIIaH YUKUII XOIUCACHHU KypcaTamu. DIeKTp aBuraten um Oomnuiaragna RUL
IOKOpH OYim0, BakT YTWINM OWIIAaH TMacasayd Ba OXUpPHUIA HOJra TEeHT Oynamu. by yHUWHT wiimaH
yuKUIuHN aHrtataan. RUL rpaduru amekTp ABHTAaTeN XONATHHH BaKT OYWWYa MPOTHO3 KWIIHIIIA
acocuil BU3yaJsl Ba XHUCOOJIAIl BOCHTacH XucoOmaHaau. Jlerpamanus TpeHIUHUHT OeNTUIaHraH mopor
OwiaH KECHINUIIN OpKAlW JBUTATEIHUHT KOJJIWK XH3MaT MYyJJAaTH aHuKIaHaau. YOy EHmanryB
JIMaTHOCTHKA Ba MOHUTOPHHT HATHXXKAJTAPUHHU MPOTHO3 Ba PHCKKA aCOCTAHTaH Kapop KaOys KWJIHII
Owian Oofnal, MHTEUIEKTyaJl TEXHUK XU3MAaT KYpCaTHIl TH3UMIIAPUHUHT HJIMHUN-METOJUK aCOCUHH
TAIIKKI DTaId.

Kapop kabyn kwidinl xamja yJapHH OOILIKapyB THU3UMIIAPHra WHTETPAIUS KHJIHII 3aMOHABHIA
caHoaT/a IEeKTP JBUraTCIUIAPHUHT UIIOHWIN HWIUIAIINA aBTOMATIAIITHPIITAH OONIKAPYB TH3UMIIAPH
OwnaH y3Buil OOFIHK. [IMarHOCTHKA, AeTpaJalusHu OaxoJall Ba KOJJIMK XH3MaT MyUIATHHH Oamopar
KW HATHKAJApUHU Kapop KaOyJl KWJIHII jKapaHiIapura WHTErpalys KWIUII JBUTATCIUIAPHUHT
9KCIUTYyaTallMOH WIIOHWIMIUTMHU OLIMpUILTa Xu3MaT Kuiaau [10-13].

DNeKTp ABHTraTeiulap XOJATHHU 0axojall HATHXKaJapuHH OOIIKApyB THU3UMIIAPHUTAa HHTETPAIUS
KWW KyHUJard ycyjuiap OpKaJld aMmalira ONIMpriIaIu:

- MepapX¥K MHTETPAIINS;

- MOCJIalnryBuYaH OOIIKapyB;

- XOJIaTra acoCJaHraH TEXHUK XM3MarT;

- Gamoparra acociaHraH O0IIKapyB.

WHTerpanusianral TH3UMIIApAa KyWHIaru alnropuTMiIap KeHT KYJUTaHUTIaIn:

* KYTI ME30HJIH Kapop KaOyJl KHIIHII YCYIUIAPH;

* 3XTHMOIUI Ba (y33U-MaHTUKUI MOJIEIIIap;

* CYHBUH MHTEJUIEKT Ba MOTOPJIAPHU YPraHUIll alropuTMiapu.

Yy anropuTMiap HOAHHKJIMK IIAPOUTHIA XaM HIIOHWIM Kapop KaOysl KHJIHII WMKOHHHH
oepanu. [14,15].
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5. Xyaoca (Conclusion)

Onmu6 OopwiraH WIMHH TaxJIM/UIap HATH)KACHAA SJIEKTP JBHIATSIUIAPHHHHT HIIOHWIMIHTHHH
OLIMPHUIIIATK MyaMMOJIap 3JEKTP, MEXaHUK, HCCHKINK OMMUIapH OMiIaH OOFJIMK SKaHH Xamza yImoy
OMWUIAPHUHT ¥3apo OOFIMK XOJIIa TAbCHP KWIMIIM JIBHTaTelUiapla Aerpamganus kapaéHIapuHHHT
TEe3JalIyBHTa, SPTa HOCO3NHKIIAP Ba aBapHUABHN XOJIATIAPHHUHT KeJNO YuKuInra cababd OymaérraHu
WIMHI JKHXaTOaH acociHaHAd. MasKyp TaAKMKOT HIOM JOMpacHia OJIEKTp JBHTaTeUIAPUHHHT
WIIOHYIMJIMIMHY OILIMPHIIJA JWarHOCTHKara acoclaHraH HHTEUIEKTyal MOHHMTOPHHT, paKaMin
9TM3aK TEXHOJIOTHACH Ba Oallopamiv TEXHMK XH3MaT KypcaTHII YCYJUIADHHU KYJUTAITHUHT
YCTYHIMKJIApH WIMHHA JKuXaTaaH ucOorinanau. Yoy €HpanryBiiap ABHUTaTeNl XOJAaTHHU peasl BakT
pPeKMMHU/Ia Ha30paT KWIUIL, HOCO3JIHUKIIAPHHM 3pTa OOCKMY/Ja aHUKJIAIl Ba KOJITAaH MIUIAIl PECYypCH
(RUL)HM anumk Oaxonamr MMKOHMHH Oepanu. By sca 3iekTp JBHraTeJUIApUMHUHT HIIOHYWIMIIUK
KYpCAaTKUWIAPUHN OLIMPHII, XH3MaT MYAJATHHH Y3aWTHPHII XamIa SKCIUIyaTalWoH Xapa)xaTlIapHU
KaMaiTUpHIITa XU3MaT KU1l
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