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中小型电机定子侧结构件对损耗影响的时步有限元分析及降耗措施
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摘要： 

为研究定子侧扣片槽、扣片、压圈以及机座4种结构件对电机损耗的影响，建立了计及上述结构件的交流电机时步

有限元完整计算模型，并针对铸铝机座模型，利用稳态有限元与截断法确定其人工外边界。利用所建立模型系统研

究了以下内容：1）扣片槽对不同极数电机损耗的影响程度；2）不同电阻率材料的扣片和压圈对电机损耗的影响；

3）铸铁、铸铝及铸钢机座对电机损耗的影响。进一步针对定子侧结构件提出了相应降耗措施，并以一台Y132S-
4、5.5 kW异步电机为例，对比计算其采取降耗措施后的损耗变化情况，结果显示，采用降耗措施后空载损耗降低

约16 W，约占额定输出功率的0.3%。研究成果可为超高效电机研制过程中如何降低定子侧结构件中的损耗提供理

论与技术支持。 
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Time-stepping Finite Element Analysis of Influence of Stator Structural 
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Abstract: 

In order to study the influence of stator structural components on motor losses, such as cramp slot, 
cramp, press ring and motor base, the completed time-stepping finite element model (T-S FEM), 
considering the above components, was established for AC motors. Meanwhile, for cast aluminum motor 
base, the manual outer boundary was determined based on the steady state FEM and truncation method. 
Then, the following contents was studied systematically by means of this model: 1) influence of cramp 
slot on losses of motor with different poles; 2) influence of cramp and press rings with different 
resistivity on motor losses; 3) influence of different motor base on losses, namely, cast iron, cast 
aluminum and cast steel. Further, aiming at stator structural components, some loss reducing measures 
were presented, as well as, taking an Y132S-4, 5.5 kW asynchronous motor as an example, the losses 
with the measures are computed and compared with the former ones, it is shown that the total no-load 
loss is reduced about 16 W, which is 0.3% of rated power. The achievement in this paper can provide 
theory and technical supports for loss reducing in stator structural components during premium motor 
development.
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