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Abstract. The paper presents an analysis of the influence of the rotor bar faults upon the 

operation characteristics of an induction motor. Several situations with different number of 

interrupted bars are taken into discussion. The study, which consists in a computer 

simulation based on finite element method, is mainly supported by the comparison of the 

mechanical characteristics, current density bar distribution and air-gap flux density. 
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1. Introduction  

The induction machine is, no doubt, the most used electric machine under 

motoring duty. The application fields start from low power appliances to heavy 

duty industrial applications, with constant or variable speed evenly. Two main 

reasons stand as support of this tremendous expansion: high level control 

possibilities and reliability. The control of the induction machine registered 

huge steps due to the development of the electronic devices. Consequently, the 

old lag against the direct current machine basically vanished and now is more 

convenient to use an induction machine then a d.c. one. As regards the 

reliability, it is well known that the induction machine has the highest 

robustness among all the electrical machines. However, a special remark has to 

be made. This statement is available for the cage induction machine. 

Generally, when it comes to failure operation of an induction machine (and 

we take into discussion in this paper the three-phase machines), there are two 

major situations: two-phase operation (the third stator phase is interrupted) or 

operation with broken rotor bars. Once again has to be pointed out that the two 

situations presented above allow the operation of the machine under lower 

performance but with an increased risk in a much higher destruction of the 

windings. It is also important to take notice that often the two failures arise in 

some undemanding drives and the human operator has no reaction since the 

symptoms could be not so obvious. 

In this paper we have in intention to analyze the effects of the rotor bar faults 

upon some of the characteristics of the induction machine. In this way we want 

to evaluate what is happening inside the machine structure during the failure 

operation. 




