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单绕组无轴承永磁薄片电机短路容错运行

盛旺，王晓琳，邓智泉，岳盛奏

南京航空航天大学自动化学院

摘要： 

针对无轴承永磁薄片电机因相绕组出现短路故障，导致电机无法正常工作的问题，以六相单绕组无轴承永磁薄片电

机为例，具体分析了相绕组出现短路故障时的短路电流，并提出基于定子电流重构原则的短路故障容错控制方法。

该方法通过对非故障相定子电流加入悬浮力与转矩补偿，满足了电机稳定运行所需的悬浮力与转矩，并给出了各相

绕组出现短路故障时的非故障相定子电流数学模型。在此基础上，通过对理论短路电流与仿真短路电流的对比分析

以及短路故障状态下的悬浮力、转矩脉动的分析，验证了理论分析以及定子电流数学模型的正确性。最后，以齿1
相绕组端部短路为例，通过实验验证了所提容错控制策略的正确性。 
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Operation of Single Winding Bearingless PM Slice Motor at Short-circuit in Fault-
tolerance

SHENG Wang, WANG Xiaolin, DENG Zhiquan, YUE Shengzou 

College of Automation Engineering, Nanjing University of Aeronautics and Astronautics 

Abstract: 

There always exists a problem towards bearingless slice motor that the short-circuit of windings would 
lead to the motor’s abnormal running. In order to solve the problem above, the short-circuit current of 

the fault winding was analyzed and a short-circuit fault-tolerance control strategy was presented based 
on the stator-current reconfiguration principle on a six-phase single-winding bearingless slice motor. In 
the strategy, levitation force compensation and torque compensation were added to the normal windings 
based on the mathematical model of motor’s levitation force and torque, and a general stator-current 

mathematical model was put forward when each of the windings worked at short-circuit fault state. On 
the basis, the theory analysis and the stator-current mathematical model were verified by simulation and 
comparative analysis. Finally, by taking the experiment of the first phase working at short-circuit fault 
state for example, the validity of the fault-tolerance control strategy referred in the paper is fully 
proved.
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