
Motor Shaft Misalignment Diagnosis of Three-Phase Induction Motor

By Analyzing of Stator Current 
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Abstract

     The paper studies technique of shaft misalignment detection 

of 3-phase induction motor by analyzing of stator current in 

frequency domain. This study focuses on amplitude deviation of 

sideband frequency at fs ± fr which relates to degree of 

misalignment by using relative comparison with signal amplitude 

at normal condition. The experimental results show that the 

change of sideband amplitude can be used as a general criterion 

to determine degree of misalignment. 
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      2.1) Offset misalignment 

      2.2) Angular misalignment 
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 (Flexible Coupling)

3.

 (Rotating Field)  (Stator 

Winding) 

 modulate  (fs±fr)

    

(fs±fr)  [3] 

p/)s1(m21fkfff srsecc           (1) 

eccf =  (Hz) 

sf  =     (Hz) 

k    =    1,2,3… 

fr =  (Hz) 

m =   1,2,3… 

s   =     slip 

p   =    

4.

 4 kW, 50 Hz, 4 poles 1450 

rpm  0.125 .

 (Current Transformer)  50/5 

0.5

       0-500     Hz          

 ±5     V   

         A/D     Card     16 

Channel , Analog input ,Sampling rate 100 kHz, PCI interface 

 16  (Sampling 

frequency)      8     kHz         

 0.02 . 0.03 

. 0.05 .0.07 .

   (No load)   

1440  rpm 
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4.

 4 (fs±fr)  0.01 .

 5  (fs±fr)  0.02 .

 6  (fs±fr)  0.03 .

 7  (fs±fr)  0.05 .

 8  (fs±fr)  0.07 .
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 1440 rpm  (fs±fr)

p/)s1(m21fkff srs

sf  = 50 Hz , m = 1 , s  = 0.04 , p  = 4

 fs-fr = 26 Hz  fs+fr = 74 Hz

 fs - fr  fs + fr

-62.74  -67.20 dB  4 

0.005 - 0.012 mm [4]  

0.02 .,0.03 ., 0.05 .0.07 .

 fs - fr  fs + fr

 50 Hz 

1  9

 1 
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5.

 fs ± fr

 0.03 .

 5.5 kW 

 Real Time
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