
Inner  Race/Outer  Race  Fault  Components  in  Velocity  Spectrum  	

    	

Ball/Roller  Fault  Components  in  Velocity  Spectrum	

    	

Cage  Fault  Components  in  Velocity  Spectrum	

    	
    Cage  fault  components  can  appear  in  the  velocity  spectrum  in  different  forms  based  on  the  faults  conditions:	
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Scenario  1:  FTF  appears  by  itself	
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Scenario  2:  FTF  harmonics	
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Scenario  3:  FTF  sidebands  on  another  bearing  fault  frequency	

FTF:          Fundamental  Train  Frequency	
BPFI:        Ball  Pass  Frequency  of  Inner  race	
BPFO:    Ball  Pass  Frequency  of  Outer  race	
BSF:          Ball  Spin  Frequency	

Frequency	

Rolling  Element  Bearing  Failure	
Stages  I	

Rolling  Element  Bearing  Failure	
Stages  II	

Rolling  Element  Bearing  Failure	
Stages  III	

Rolling  Element  Bearing  Failure	
Stages  IV	
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Scenario  1:  Dominant  1xBSF  and  BSF  harmonics	
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Scenario  2:  Dominant  2xBSF  and  BSF  harmonics	
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Scenario  3:  BSF  with  FTF  harmonics	

1x  BSF	
FTF  sidebands	
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Scenario  1:  BPFO  components  with  harmonics	
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Scenario  2:  Both  BPFO  and  BPFI  components	
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Scenario  3:  BPFI  components  with  1x  sidebands	
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1x  BPFI  +/1  1xRPM	

2x  BPFI  +/1  1xRPM	
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2X
	

Natural  Frequency    
with  1x  sidebands  

(40k-‐‑120k  CPM  range)	
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2X
	

Natural  Frequency    
with  1x  sidebands  

(40k-‐‑120k  CPM  range)	

FTF,  BPFI,  BPFO  or  BSF    
with  1x  sidebands	
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2X
	

Natural  Frequency    
with  1x  sidebands  

(40k-‐‑120k  CPM  range)	

FTF,  BPFI,  BPFO  or  BSF    
with  1x  sidebands	

Noise	

FTF:          Fundamental  Train  Frequency	
BPFI:        Ball  Pass  Frequency  of  Inner  race	
BPFO:    Ball  Pass  Frequency  of  Outer  race	
BSF:          Ball  Spin  Frequency	

FTF:          Fundamental  Train  Frequency	
BPFI:        Ball  Pass  Frequency  of  Inner  race	
BPFO:    Ball  Pass  Frequency  of  Outer  race	
BSF:          Ball  Spin  Frequency	

Inner  Race/Outer  Race  Fault  Components  in  Velocity  Spectrum  	
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Scenario  1:  BPFO  components  with  harmonics	
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Scenario  2:  Both  BPFO  and  BPFI  components	
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Scenario  3:  BPFI  components  with  1x  sidebands	
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1x  BPFI  +/1  1xRPM	

2x  BPFI  +/1  1xRPM	

FTF:          Fundamental  Train  Frequency	
BPFI:        Ball  Pass  Frequency  of  Inner  race	
BPFO:    Ball  Pass  Frequency  of  Outer  race	
BSF:          Ball  Spin  Frequency	
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