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and suggestions have been made to change the material to 

process have the same impeller material, and yet do not 

is no doubt in your mind that the team is one of the best in the 
business.   

failed, the endurance limit must have been exceeded. You ask 

the interaction of the steady state and dynamic stresses. The 

Goodman diagram is ¼ of the tensile stress of the material. 

pitting, and reduce the endurance limit by another factor of 

 The next step is to look at the process, and determine the 

reason for the change. To do this requires evaluating the 
transient and steady state operation of the compressor. This 
might require additional instrumentation be incorporated into 
the process to better capture the process transient events.  

present that matched a natural frequency of the impeller. 

no corrosion.   

  engineer should facilitate the team or even an 

  member.

  to characterize the type of fracture.

  state and transient operations.  Evaluate any changes 
  that have occurred such as a slight increase in speed 
  of the compressor for example. 

Editors Note: The following story describes a rotating equipment, compressor, failure. It shows, that even for fixed equipment, 
the dynamics (typically more than just one) leading to failure often, usually involve, and are heavily dependent upon operating 
practices, as well as design, fabrication, materials, etc. The true causes are often not evident or can be mis-diagnosed if we 
don’t understand the impact operations’ practices, and other factors, contribute. A good and timely example is the multi-
faceted deterioration mechanism of high temperature hydrogen attack, where operating practices can have a large impact on 
the progression of damage, leading to failure.  We hope you find valuable lessons in the following account as readers continue to 
develop healthy, questioning minds that seek to understand the “whole picture” in our pursuit of excellence. 
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  dynamic pressures and vibrations. This information 

  disturbances.  

  and detailed finite element models should be made 
  of the impeller. Interference diagrams should be 

  disturbances at the tip of the impeller. In this case 
  finite element acoustic models should be developed of 
  the cavity and computational fluid dynamics models 

discussed earlier, these do not consider cavity acoustics or 

by a professional engineer competent in machinery failure 
analysis.  

  based on all the information collected. 

 Often the fixes can be easily made. In the example 

the problem.

at local disturbances that can act as a forcing function that 
may be the source of the problem.  

Figure 1 : CFD Modeling of Impeller

initiation.  

Figure 2:   Goodman Diagram


