
An integrated analysis of EV electric motor system: electromagnetic,  
vibration and Thermal analysis   

 
S. H. Cho†, S. H. Kim, S. J. Ma and Chang-Wan Kim‡ 

 
† School of mechanical engineering, Konkuk University 

Seoul 143-701, Korea 
‡ goodant@konkuk.ac.kr 

 

Key words: electric motor, electromagnetic, vibration, thermal analysis, combined analysis. 
 

ABSTRACT 
 

An electric car is a car powered by an electric motor rather than a gasoline engine. At some time 
during the operation of motor, it is likely to experience high vibration levels.  Therefore,  the vibration 
reduction of electric motor is essential for silent automobile. This paper presents the combined 
analysis procedure between electromagnetic analysis and vibration analysis, and the reduction of 
vibration. In addition, the thermal analysis combining electromagnetic analysis is performed during 
high speed motor operations. Numerical results are compared with the vibration test, then both results 
agree well. Through these combined analysis procedure, the vibration level is significantly reduced. 

 

Acknowledgements 
This research was supported by Basic Science Research Program through the National 

Research Foundation of Korea(NRF) funded by the Ministry of Education, Science and 
Technology (2012R1A2A2A04047240 and 2012R1A1A2008870) and by Defense 
Acquisition Program Administration and Agency for Defense Development under the 
contract UD120037CD. 
 


