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AHHOTauuA. VccnefoBaHue HanpaBfieHO Ha MOBbILLIEHME HAAEHHOCTU CHOMHbBIX
TEXHUYECKUX CUCTEM, BRJTIOHAIOLLMX TaKOM KOMMOHEHT, KaK aCMHXPOHHbIN 3/1eKTPOABUIaTe/lb,
nocpeACTBOM OTCJIEKMBAHUA UX TeKyLlero cocToAHMA. 06LlLan 3agaya nccnenoBaHus
3aK/o4aeTcA B 060CHOBaHUM BO3MOMHOCTU UCMO/b30BaTh A7 AMArHOCTUKM HEUCMPaBHOCTH
MeXaHWUYeCKOW LLenu 3/1IeKTPOABUraTe A TaKo GaKTop, Kak BEKTOP TOKa cTaTopa, KonebaHus
KoToporo bepyTcs B KadyecTBe HabogaeMoro napameTpa. [1nq obocHoBaHUA MpaBoMepHOCTH
TaKOro peLLeHnna NpMB/eYeH annapaT MaTeMaTU4YeCcKoro MoesIMpoBaHUaA C NpoBefeHVEM
BbIYMCIIUTENIBHOMO 3KCMepuMeHTa. [1ns 3Toro 6b1iM NpeaBapuTesibHO chOpMyIMPOBaHI
LleSib U YCNIOBWA ero NpoBefeHUs, NO3BOJSIMBLUME MOyYUTb OCTATOUHYI0 JOKa3aTesbHYI0
6a3y. MaTeMaTn4eckan Mofieflb aCUHXPOHHOIO 3MIeKTpoABUraTeNa AonoSiHeHa GyHKLMAMU
UMMYNbCHOW Harpy3ku B dopme pagos Oypbe, NpeacTaB/ieHHON MPAMOYFObHbLIMU
3HaKoMepeMeHHbIMU U 3HAKOMOCTOAHHBLIMU UMMYIbCAMK1, YacToTa ClleJoBaHUA KOTOPbIX
paBHa 4YacToTe BpalleHWA Bana afiekTpoaBuratens. [na npoBefeHUs BbIYUCUTENBHOIO
3KcnepuMeHTa 6binn paspaboTaHbl NPo6IeMHO-0PUEHTUPOBaHHbIE anropuTM U Maple-
nporpamMMa. OpuruHanbHOW YepTo MaTeMaTUYeCcKoW MOLes1, anropmMTMa 1 Nporpammbl
ABNAETCA YBA3KA MOMEHTa Harpy3Ku C YriioM NoBopoTa poTopa, YTO XapaKTepHo AnA
MOBpPEeAEHHbIX MeXaHUYeCKUX Lienel acMHXPOHHbIX 3fieKTpoaBuraTteneit. Ha mateMatuyeckoi
Mo[esn BbifiBfieHbl 3GeKThl BO3AeNCTBUA Ha CEPUMHBINA aCUHXPOHHBIV 3/1IeKTpoABUraTe b
MMMYNbCOB MOMEHTa Harpy3Ku oT MOBPEKAEHHOr0 NMOALWMWMHUKA, @ TaKKe 3QdeKTh
BO34eMCTBMA Ha HEro UMMySIbCOB MOMEHTa 0T MepUOAUYECKUX YOAPOB, BO3HUKAKOLLUX
B MOBpeXAeHHOW MexaHu4ecKow uenun. B oboux cnyvasx 3adpuKcupoBaHbl KonebaHus
MO[y/1fl BEKTOpA TOKa CTaTopa, CoBrnajaloLLme ¢ 4YacToTol BpallleHus poTopa. PesynkTaThl
BbIYUCIINTENIBHOTO 3KCMepUMEHTa CBUOETe/IbCTBYIOT O TOM, YTO KoflebaHuA ToKa cTaTtopa
Mo3BOJIAIOT OCTOBEPHO CYAUTb O COCTOAHUM MEeXaHU4YeCKoW Lienu 3/1eKTpoaBuraTens.
Matepuanbl uccriefoBaHUA MOTYT 6bITb MCMO/Ib30BaHb! IKCTITYaTUPYIOLLMMM OpraHM3aLMaMu
LN CO3aHWNA CUCTEM UHCTPYMEHTANIbHOr0 KOHTPOJIA TEKYLLLero TeXHUYECKOro COCTOAHUA
napKa aCMHXPOHHbIX 3fIeKTpoABUraTesient.
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Abstract. The research is aimed at improving the reliability of complex technical
systems, including a component such as an asynchronous electric motor, by monitoring
their current state. The general objective of the study is to substantiate the possibility of
using such a factor as the stator current vector, the oscillations of which are taken as an
observable parameter, to diagnose a fault in the mechanical circuit of an electric motor. To
substantiate the legitimacy of such a decision, a mathematical modeling apparatus was
used with a computational experiment. For this purpose, the purpose and conditions for its
implementation were preliminarily formulated, which made it possible to obtain a sufficient
evidence base. The mathematical model of an asynchronous electric motor is supplemented
with pulse load functions in the form of Fourier series, represented by rectangular alternating
and constant sign pulses, the repetition frequency of which is equal to the rotational speed
of the electric motor shaft. To conduct a computational experiment, a problem-oriented
algorithm and a Maple program were developed. An original feature of the mathematical
model, algorithm and program is the linking of the load torque with the angle of rotation of
the rotor, which is typical for damaged mechanical circuits of asynchronous electric motors.
Using a mathematical model, the effects on a serial asynchronous electric motor of load
torque pulses from a damaged bearing are revealed, as well as the effects of torque pulses
from periodic impacts occurring in a damaged mechanical circuit. In both cases, oscillations
of the modulus of the stator current vector were recorded, coinciding with the rotor rotation
frequency. The results of the computational experiment indicate that stator current fluctuations
make it possible to reliably judge the state of the mechanical circuit of the electric motor. The
research materials can be used by operating organizations to create systems for instrumental
monitoring of the current technical condition of a fleet of asynchronous electric motors.
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BseneHue
OBBIIIICHUEC HAACKHOCTU TCXHUUYCCKUX
|_| CUCTEM SIBJISIETCA OHOM M3 MPUOPUTET-
HBIX 3a/1a4 HAYYHO-TEXHOJIOTHYCCKOI'O
pa3Butusi Poccuu. KitoueByro poiib B ee pe-

ICHUH MPU3BaHa ChIr'paTb AUArHOCTUKA TCX-
HHUYCCKOI'O COCTOAHUA 3J'ICKTpOO60py,ILOBaHI/IH.

B nepByto ouepenib 7T0 OTHOCUTCS K CHIIOBBIM
OJIEMCHTAM TCXHHUYCCKHUX CUCTEM — ACMHXPOH-
HBIM eKkTpoaBuraressiM (AD]), mpuMeHsto-
IIMMCS. B MAaCCOBOM IOPSIIKE B MIPOMBILIUIECH-
HOCTH, XUJIUIHO-KOMMYHAJIbHOM XO3$II71CTBC,
CTPOUTEINBCTBE, CEIBCKOM XO3SHCTBE U TPAHC-
nopre. JlnurensHoe BpeMsi OKa3aTesl HalexK-
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