
FREQUENCY RESPONSE – 

An Option to Consider for Detecting 

Complex Structural Defects

Cliff Knight, PE, President and Chief Engineer
KnightHawk Engineering, Inc.

E-mail questions or comments to tij@gte.net

Cliff Knight

 Once again there is a crack found in the inlet tubesheet in 

the issue comes up and you recommend that a fitness for service 
(FFS) analysis be performed. Non-destructive techniques are 

the proper characterization of the crack it is unlikely that a FFS 

and repaired during a non-scheduled 
outage. In the back of your mind 

on compressor blades to assess 

difficult to characterize in depth due 
to location of the fur tree. 

 The situation described is not uncommon.  Every facility has 

the traditional approach due to lack of available technology for 
the task at hand.   

a natural frequency and mode shape for every frequency.   
Examples of these loads can be normal operational, some 
percentage in excess of that, hydrotests, etc. In the compressor 

the same frequency response and mode shape as measured 
by accelerometers as non-damaged blades. In addition non-
destructive testing that could be done found nothing indicating 
problems. The blades could be run. Several of the blades 

in the machine for the best and most realistic response.  

 For the situation involving the heat exchanger inlet tubesheet 

response around each tube section. In such a system one is 

situation. For both of the situations described it is best to have 

in the overall evaluation. 

  

  typically consist of both acoustic sensors and   
  accelerometers.  

  to have no structural defects.  

  believed to be defective. 

  to the baseline.  

Figure 1:  Typical Frequency Response of Tubesheet



response can be taken of each tube in question and compare 
against the acceptance criteria or established baseline. Figure 

one that is far outside the baseline that is established.  Figure 

response.  

 In general this testing is highly specialized and requires 

dynamics, operating practices and consequences. In no 
case should the results of this testing replace or supersede 

Standards. The test should only be conducted in addition to 

be directed and supervised by a professional engineer that is 

 

Figure 3:  Evaluation of each measurement comparing upper and lower bound

Figure 5:   Example of connection of transducers for 
frequency response on heat exchanger
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