
T as k:  Vibr at ion Meas ur ement  and Dynamic B alancing of  H ydr aul ic Mot or  
T es t  bench:  

H is t or y:  
 
• Cus tomer  complains  high vibrations  on the motor  tes t bench  
 
Vibr at ion Meas ur ement  and Dynamic B alancing 
 
• I nitial vibration readings  and frequency spectrums  were taken at all the 5 locations  at 

2200 rpm. 
• Run up measurement was  taken s tar ting from 500 rpm upto 2200 rpm and their  

respective vibration levels  were noted at location 3 before balancing. 
• I nitial vibration readings  were very high and alarming at locations  2 and 3. 
• I n- s itu balancing was  done at 2200 rpm and the cor rection in terms  of mass  addition 

was  done on the coupling s ide. 
• Run up measurement was  again taken s tar ting from 500 rpm upto 2200 rpm and their  

respective vibration levels  were noted at location 3 after  balancing  
• T able-1 depicts  the vibration sever ity levels  before and after  balancing 
• Fig-1 shows  the graphical display of vibration levels  at var ious  s peeds  before and after  

balancing 
• Fig-2 to F ig-5 shows  the comparative vibration spectrums  before and after  balancing 
 

 
 
 

    -  Measurement Location 
 

 
T able-1  Vibr at ion s ever it y levels  bef or e and af t er  balancing of  

H ydr aulic Mot or  T es t  B ench  
 

Vibration sever ity level in mm/sec (rms .) 

Before Balancing After  Balancing 
Measurement 

Point 

S peed 
in 

rpm 
At 1 x  rpm At 1 x  rpm 

Cor rection 
in 

gm-mm 

Location #  2 6 .4 5  0 .4 5  2100 
Location #  3 

2200 
1 6 .1 3  1 .8 5  5250 

MACH I NE  B L OCK  DI AGR AM 

1  5  4  3  2  

*  
Mas s  addit ion done 

her e 



 

 
 
 
 
 
 
 
 
 
 
 
 
 

L ocat ion #  1 , ( F ig-2 )  
 

 
 
 
 
 
 
 
 
 
 
 

L ocat ion #  2 , ( F ig-3 )  

F ig-1  V ibr at ion  L ev el s  ( m m / s ec R MS )  B ef or e &  Af t er  
B alan cin g f or  H y dr au l ic Mot or  T es t  B en ch
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L ocat ion #  3 , ( F ig-4 )  
 
 
 
 
 
 
 
 
 
 
 
 

L ow  f r equency s pect r um t aken at  locat ion #  3 , ( F ig-5 )  
 
Conclus ive R emar ks :  
 
• I t was  observed from the measurement that there is  a resonance condition at around 

1200 rpm where the natural frequency of the sys tem is  matching with the running 
frequency of the unit and the vibration levels  are reaching the alarm limits . Hence it is  
sugges ted not to run the tes t bench at the above-mentioned speed. 

• T he entire tes t bench is  mounted on a hollow frame s tructure, which is  very weak in 
nature and no foundation bolts  are provided. Hence it is  not in a pos ition to damp the 
vibrations  at high speed (2200 rpm). T herefore it is  sugges ted to make the sys tem 
more r igid and s tiff by doing proper  grouting and providing antivibration pads  at the 
base. 

• Check for  any rotating loosenes s/foundation bolts  loosenes s  as  the running frequency 
harmonics  are observed in the low frequency spectrum at location# 3 (Refer  Fig-5)  
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