K] 25 AL ) 2R G AR TERE ST

FEiB, TR, PRz
BRPKICEE FRIRBIREIEAT], BEFY =X 721000
DOI:10.61369/ME.2026060024

i E | XHMASEIAEGETRE. BNEEX. BEEESRAME, TR, SeRes. HEREDNSZRE
FTIOZONA, ERRAREETHNRSEESMEIRSENBENFILESY, BNEFRRIETHEEHR, BHF
RHRE., SHIEE. BETH. BEREENARESSHIRNEI, SHEREER. BRER. RAKES
BITHE, AXLUKHERSRINKERFRGAE], NRESTINIE, BEMEMER. BOEERAR, HEER
. BEEHRRSFEATERTAR, BEHRAKRENEARARE, SHAREGRRMSHTRLSRE, #ir%k
BEPREHRERAGR, BREXEBRPEIIEFREESATR FRSIETHEN.

X @ i3 : XERISEN,; BEHRR; KEEH; ESETREM

Research on the Stability of Permanent Magnet Synchronous Motor
Control System
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Abstract : Permanent magnet synchronous motors have technical advantages such as low operating losses,
high power density, and wide speed regulation range. They have been widely applied in industrial
drives, intelligent equipment, and new energy transmission fields. The stable operation state of the
control system directly affects the transmission accuracy and continuous operation of the equipment.
During the operation of the motor control system, various conditions such as load sudden changes,
parameter perturbations, electromagnetic interference, and deviation in control algorithm response are
likely to cause running faults such as speed fluctuations, current oscillations, and system instability.
Based on the vector control architecture of permanent magnet synchronous motors, this paper
conducts research from technical aspects such as system operation mechanism, stability influencing
factors, core control technologies, simulation debugging optimization, and steady-state operation
regulation. It identifies the technical reasons for system instability, improves closed—loop control
strategies and parameter matching schemes, establishes a complete stability regulation technology
system, and enhances the steady-state operation capability of the permanent magnet synchronous
motor control system under complex conditions.
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