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Fatigue life prediction is a common task for engineers. How do we make 

sure that we are doing the right thing? There are many codes and FE tools 

available for fatigue analysis. Are those tools doing it right? 

This ebook presents an overview of common mistakes made in fatigue 

analysis. 

1. Misunderstanding fatigue 

Crack initiation and crack growth are driven by cyclic loads, constant 

stresses will not cause fatigue crack initiation. 

2. Confusing stress amplitude and stress range 

In general, S-N curves are given with stress amplitudes vs. number of 

cycles to failure. The stress amplitude is defined as half the stress range. 

For welded joints, S-N curves are usually given with the stress range. An 

error by factor 2 in stresses is therefore easily made. 

Sometimes, the maximum stress level instead of the stress amplitude is 

used in S-N curves. 

3. Ignoring mean stress and residual stresses 

Although fatigue life is determined by the cyclic character of stresses (i.e. 

stress amplitude), the mean stress has an effect as well. An increasing 

mean stress is unfavourable for the fatigue life, a decreasing mean stress 

is favourable. 

Note that residual stresses at the critical location (pre-stresses, assembly 

stresses, etc.) have the same effect as mean stresses of the cycle. 
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4. Deriving fatigue data from static properties 

The fatigue strength depends on much more factors than the static 

strength. Surface conditions, stress concentrations, component size, 

loading type, mean stress level, environment, etc., have a large impact on 

the fatigue properties.  

5. Applying mean stress correction on stresses 

instead of fatigue limit 

S-N curves are often given for a mean stress level of zero (R=-1). Mean 

stress corrections (Gerber, Goodman, Schütz, FKM) are available to 

estimate the fatigue data for mean stress levels other than zero. Note that 

these estimations are to be applied on the fatigue limit. 

6. Assuming welds behave like base material 

Welding ruins the carefully built microstructure of the base material but 

only locally at the weld. In the base metal the material properties are 

determined by the processing of the material. In the weld zone the 

material processing is overruled by the welding process. 

More common mistakes 

In our newsletter we will discuss 9 more mistakes. 

A good reason to subscribe to the newsletter: https://www.fatec-

engineering.com/newsletter-subscription-common-mistakes/  

https://www.fatec-engineering.com/newsletter-subscription-common-mistakes/
https://www.fatec-engineering.com/newsletter-subscription-common-mistakes/
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Do you want to know more about fatigue analysis? 

 

 

In this book, guidelines are given for fatigue life estimations 

and analysis. A known quote from Arthur Schopenhauer is: 

“Wo das Rechnen anfängt, hört das Wissen auf”. One may 

translate this to: “Where calculating starts, understanding 

ends”. The objective of this book is to give the reader 

background information and knowledge on fatigue analysis 

methods (i.e. understanding the calculation). It is therefore 

neither a text book nor a recipe book, but the missing link in-

between. 

https://www.fatec-engineering.com/publications/ 
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