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Summary: 

Induction motors are considered the main industrial prime mover so their reliability is 

considered of very high importance. This thesis aims at studying diagnosis of rotor and stator 

faults of induction motors. Then it investigates three condition monitoring techniques that were 

used to diagnose motor faults: Motor current, vibration and flux signatures analysis. Finally, 

comparative study between the detectability of these techniques was done. It proves that 

current and flux analysis were better in detecting rotor and eccentricity faults while vibration 

was better in detecting mechanical unbalance, bearing, and misalignment faults. 
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Abstract 

 

Induction motors are considered the main industrial prime mover in addition to being 

the largest energy consumers so their reliability and energy-efficient operation are considered 

of very high importance. This thesis aims at improving the reliability and efficiency of 

induction motors through the detection of incipient or premature faults related to induction 

motors prior to their failures. There are lack of investigations for the failures related to the on-

field operating motors so this thesis focus mainly on these motors in order to impact the 

industrial environment to give real results to help in improving the efficiency and reliability of 

induction motors. 

There are many condition monitoring techniques that are used for monitoring the 

induction motors using many different quantities as torque, power, current, flux, vibration, 

noise and temperature. From these techniques, this thesis uses the techniques: motor current 

signature analysis, vibration signature analysis, and flux signature analysis. It proposes a 

comparison study for the degree of detectability of each technique for many different faults 

related to induction motors. 

From the multiple number of failures related to induction motors, the thesis investigates 

the failures that are commonly existed in the industrial life. It deals with electrical failures as 

broken rotor bar fault, turn to turn short circuit fault and single phasing fault. In addition to 

that it examines mechanical failures such as bearing faults and air gap eccentricity faults that 

were explored separately due to their common occurring and high impact. Also other 

miscellaneous mechanical faults as misalignment fault and mechanical unbalance fault were 

investigated. 

The thesis showed experimentally that each technique has strengths and weaknesses in 

the detection of induction motor faults. It showed that the motor current signature analysis has 

the best detectability for turn to turn short circuit faults, air gap eccentricity faults, and broken 

rotor bars fault for low voltage motors. On the other hand, the vibration signature analysis is 

better that other techniques in detecting bearing, mechanical unbalance and misalignment 

faults while the flux signature analysis has the best detectability for broken rotor bar faults and 

eccentricity faults. 


