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The paper describes the process of optimising motor repair using an additional
process of vacuum impregnation of stator windings. The process improves the
performance of the repaired motor. This optimisation increases the overhaul interval
during further operation of the motor.

Agricultural processing companies need to have their equipment repaired as
quickly as possible. Repair locations should be as close as possible to the equipment's
operating locations. It is optimal to carry out complex repairs of both mechanical and
electrical components of the equipment at one location [1].

An additional process of vacuum impregnation of the stator windings makes
electric motors especially reliable during operation after repair. Impregnation
improves the electrical and mechanical properties of the insulation and affects the
heating level, moisture resistance and thermal conductivity. Winding impregnation
involves filling the pores of insulating materials to remove moisture from them.
Impregnation also cements the winding turns, preventing their relative movement and
abrasion of the insulation.

The optimization of the repair process for low-voltage asynchronous motors
with a capacity of up to 30 kW ensures that repairs can be completed within three days.
The repair process fully restores the motor's operating condition, and the quality of
work meets production standards and customer requirements.

To implement the process of repairing low-voltage asynchronous motors with a
capacity of up to 30 kW, the site must be equipped with a test station, a UNI-T UT312
digital vibrometer, and a BENETECH GM3123 megohmmeter 0-99.9 GQ. The
vacuum impregnation unit is manufactured separately. Its block diagram is shown in
Fig.1.

The repair process begins with the analysis of defects and includes visual
inspection of mechanical components, winding condition monitoring and insulation
inspection, in accordance with industry guidelines GKD 34.20.302-2002 “Electrical
Equipment Testing Standards”.

Based on the diagnostic results, an engine repair plan is drawn up. The engine is
disassembled and repaired. If necessary, bearings are replaced and the shaft or other
mechanical parts are repaired.

In the case of replacing the motor windings, an additional process of vacuum
impregnation of the windings is introduced [2]. The impregnation is carried out using
BT-99, FL-98, GF-95, ML-92 varnishes or modern Elcom-180 compound at the
vacuum impregnation unit (Fig. 1). Before impregnation, all areas that should not be
exposed to varnish are protected with protectors.

463



Martepianu Mi>KHapOAHOI HAYKOBO-IIpaKTHUHOI KoH(pepeHuii «Momnoap 1 Texniuauii mporpec B AIIB». 2024

Filter Vacuum receiver

Vacuum Pump

pressure relief

J <«——Nitrogen P=6-8 Kg/cm2

Compound

D<t coolant outlet

coolant t=60° C

<— coolant inlet <— coolant inlet

—D<H  Electric D | \ D— J /

boiler X
Flushing

Fig. 1. Block diagram of a vacuum impregnation unit

For high-quality impregnation of windings, the technology specified by the
compound manufacturer should be followed:

1. Dry the stator for 2-3 hours at a temperature of 70-80 °C.

2. Heat the conditioned compound to a temperature of 35-40 °C.

3. Immerse the stator in an autoclave and seal it.

4. Vacuum the stator for 1-1.5 hours at a pressure of 2.7-4 kPa.

5. Put the compound into the autoclave until the stator is completely immersed.

6. Supply compressed air with a pressure of 0.3-0.6 MPa for 1-1.5 hours.

7. Pump out the compound, allow the compound to drain for 0.5-1 hour.

8. Dry the stator at 180 °C for 8-10 hours.

Then reassemble the motor and perform the control tests again. If the results are
positive, test the motor at a testing station. Measure the motor vibration level according
to GOST 20815-93 [3]. If the level of permissible vibration is exceeded, eliminate the
cause of the vibration. This may be one of the following reasons: loose threaded
connections, defective or overheated bearings, bent or broken fan shaft or blades, loose
end caps. The identified causes should be eliminated until the permissible vibration
rate is reached. The repaired motor is painted in the assembled state.

This practice has been successfully implemented and is used at the
Electromechanical Plant ETAL LLC in Oleksandriya, Kirovohrad region.
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BUBIP bBA30OBOI'O MATEPIAJLY AJI51 BAT'OTOBJIEHH S
KOMIIEHCAIIMHOI BCTABKHU ITPU PEMOHTI I'lVIb3U HUJITHAPA
ABTOTPAKTOPHOI'O IBUI'YHA THUITY CM/

IBamenko C.I'. K.T.H., A01I.
leporcasnuii biomexnonociunutl yHieepcumem, m. Xapkie

Poszenanymi numannsa eubopy 6a306020 mamepiany KOMNeHCayiiHoi 6CMABKU
Ol peMOHmM) 3HOWEHOI 2inb3u YuliHopa ouzenbHoco osueyna muny CMJ].
Jlocnioorcysanuce pizui wagynu 07151 BUOOPY OLIbUL eheKmUBHO2O.

Bubip marepiany st BUTOTOBJIEHHS Ti€i a00 1HINOI A€Talll 3aJIKUTh BiJl YMOB
pobotu 1i€i neram Ta Bysna. [Ipu BuOOpi 6a3oBOro Marepiamny Jjisi BUTOTOBJICHHS
KOMIIEHCAIIHOT BCTaBKM BUXOJWJU 3 TOro, 100 BIH MaB JOBIOBIYHICTH POOOTH,
BHUCOKY 3HOCOCTIMKICTh, TBEPAICTb, KOPO3OCTIMKICTh, TEIUIOCTIHKICTh, 00 pobOoua
MOBEPXHS T1JIB3M MWJIIHPA MPAIIOE B TIOCUTh arpeCUBHUX yMoOBax. B mporieci podoTu
po0oya MOBEPXHs TiJIb3U 3HOUIYETHCS 1 OCHOBHUM CIIOCOOOM BITHOBJICHHS POOOTH €
pO3TOUYBaHHS TMiJ HACTYNMHUA peMOHTHUN po3Mip. Komaum pemoHTHI po3mipu
BUUYEPHAIHUCSI TO POOOUYY TMOBEPXHIO BIJHOBIIOIOTH HAIJIABIEHHSAM 3 TMOJATBIINM
PO3TOUYBAHHSM SIKIIO B LIJIOMY CTaH T'UIb3H 33JJ0BUILHUMN, SKIIIO € Cepilo3Hl nedheKTH
TO BIJIIPABIISIOTH HA TIEPETUIABICHHS.

B poborax [1, 2, 3, 4, 5, 6] npezacraBiieHuii crociO BiTHOBJICHHS 3HOMICHOI
po00Y0i MOBEPXHI I'JIb3U HUIIHAPA IU3esbHOro ABuryHa tuimy CM/I.

3’eMHI T'UIb31 UIIHAPA ABTOTPAKTOPHUX ABUTYHIB BUTOTOBJISIIOTH B OCHOBHOMY
3 CIpOro HEJEroBaHOTO Ta HM3bKOJIETOBAaHOTO 4aByHY. /[l BuOoOpy ©0a30BOro
Marepialy JOCTIIKYBaIu MEPEAUTbHUN Ta JIMBApHUN YaBYHM TaK SIK € MOXJIUBICTb
BUKOPUCTOBYBAaTH BIIXOJM BiJ] BUPOOHUIITBA BaJIKIB JIJI1 MPOKATHUX CTaHIB Ha
METaJypriiHuX 3aBojaxX. Banku I TPOKaTHUX CTaHIB TPAMIOIOTh B JOCHTH
arpecCMBHUX YMOBAaX BEJIMKOTO HABAHTAKECHHS, IJIBUIICHOTO TEPTS Ta BHUCOKHX
TEeMITepaTyp 1 MalOTh JOCTATHIO 3HOCOCTINKICTh. Taki yMOBU poOOTH JOCUTH OJIM3BKI
70 poOOTH TiIb3 HWIIHAPIB NU3EIbHUX ABUTYHIB. [Ipy mochipkeHHI BCTAaHOBUIIU
XIMIYH1 CKJIaJ U ITUX YaBYHIB. BcTaHOBIIEHO, 10 1XHI XIMIYHI CKJIaJA IOCUTh OJIU3bKI,
ajyie € BIIMIHHICTh y BMICTI KPEMHIIO Ta HIKEIIO, 1110 BIUIMBAE HA PIBEHb TBEPOCTI Ta
CTpyKTypu (momi kapOimHoi (a3u) BunuBKiB. BimmmBaiu npobu B 3eMill0 Ha
B1IOLTIOBaHICTh (3arotiBka ¢J20 MM) 3 MEpeiIbHOTO Ta JUBApHOro 4YaByHIB. [Ipu
BUKOPHUCTAHHI B IIUXTI MEPEIITILHOIO YaBYHA JI0JIsl KapOigHOT (ha3u He MepeBUlIlyBaja
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