
Solution worked out by a former student 
 

  
 



  
 
 
So, k=35633.4 N/m and 385.2≥stδ mm will satisfy the design requirement. 
 
The above results are obtained with 0=ξ . The same calculation procedures may be followed for 

0≠ξ . Some damping is always needed such as 5.0~1.0=ξ depending on applications. 
You may try it with say 1.0=ξ . 
 
 



  
 



  
 

  
 
 
The above plot gives the two ranges of operating speeds within which the force transmitted to 
foundation will be less than 2500 N.  



 

  
So, when a problem does not give info on damping, you assume it is zero.  
Or you may assume any value that you feel is a good choice from practical point. 
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In the previous problem, the true point is that one needs to examine results in both Part (a) and 
Part (b) to see which pair of k2 and m2 will satisfy the given design requirement of nω  outside of 

ωω 2.1~8.0 .  
 
Also, in the problem, because large vibration is developed at 1200=ω rpm, it has been assumed 
to be the critical speed (natural frequency) of the original system before the absorber is added. 
Based on this assumption, k1 is calculated as listed early in the problem.



 
 
 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The problem asks to find the ratio of m2/m1. This may be done using Eq. (6) above without 
knowing the motor mass m1. But it requires to assume that the critical speed is 1500 rpm of the 
motor system before an absorber is added. This assumption is reasonable as the problem states 
that large vibration is observed at this speed.  
 
 

 


