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Research on mechanical flux weakening performance of permanent magnet
synchronous motors based on sliding magnetic bridges

DUAN Rong"?, HOU Xiaojun"?, PANG Cong'?, WU Nan'?, NI Wei'?, ZHANG Sha'’

(1. CRRC Yongji Electric Co., Ltd., Yongji, Shanxi 044502, China;
2. Shanxi Key Laboratory of Traction Motor for Rail Transit, Yongji, Shanxi 044502, China)

Abstract: To address the increased heating and vibration caused by the inability to regulate the magnetic field of permanent magnet
synchronous motors (PMSMs) used in rail transit under fault conditions, this paper proposes a magnetic-field-adjustable PMSM based on
a sliding magnetic bridge according to the fault-oriented safety principle. The motor's topological transformation was used to realize the
traction motor torque output under normal conditions and the magnetic field regulation under fault conditions. The influence of the rotor
leakage reluctance on the motor flux linkage and d-axis inductance was analyzed, and the regulation effect of the sliding magnetic
bridge's operating position on the permanent magnet flux linkage was investigated. Consequently, the fault current and the operating
torque ripple were effectively reduced. The results demonstrate that the proposed motor ensures the motor output, weakens the main flux
and increases the d-axis inductance through topological transformation, and reduces the fault current and drag torque ripple, thus mitigat-
ing the electromagnetic losses and mechanical vibrations during fault operation and achieving a fault-oriented safety design for the motor.

Keywords: rail transit; permanent magnet synchronous motor; sliding magnetic bridge; magnetic-field-adjustable; fault current;

fault-oriented safety
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