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 Motivation 

The design of an electrical machine includes electromagnetic, mechanical, 

and thermal designs. Currently, high speed is one of the development trends 

of electrical machines as it can help to increase the power density of the 

machines. In this case, mechanical design plays a more important role 

because mechanical aspects limit the speed and the power of the machine. 

Firstly, the centrifugal force at a high speed in the rotor may destroy the rotor, 

which limits the rotor diameter. Secondly, in order to avoid resonance of the 

motor, the natural frequencies of the rotor should be higher than the 

fundamental frequency. Then, the length of the rotor is limited in order to 

obtain high stiffness. Thus, mechanical analysis is significantly important for 

the high-speed motor design.  

Aufgabenstellung 

In this work, three aspects need to be done regarding the stress on the rotor 

and the motor natural frequencies.  

1. The stress on the rotor core will be analyzed. It is recommended using an 

analytical method to calculate the stress on the rotor core. Then, the 

parameters of the rotor core, the shaft and the PM can be optimized through 

the analytical method. 

2. The rotor natural frequencies need to be calculated. 

3. The natural frequencies of the whole motor need to be analyzed. In this 

case, the bearing will be considered. 

  

  
 

 


