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FATIGUE MECHANISMS



Extrusions and intrusions (PSB) at a free 

surface

Crack forming at edge of PSB in 

Cu crystal



In situ observation of crack growth by 

means of SEM in AA2014 aluminium alloy 

(Michael Andersson, LTH, diss. 2005)

Thickness = 0.8 mm, crack depth > 2 mm



FATIGUE DESIGN
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Fatigue Design Criteria

Ç Service experience, óscalingô

Ç Prototype testing

Ç Ad hoc: Textbooks, handbooks, scientific papers, 

available fatigue data

Ç In-house criteria and fatigue database

Ç Official standards: Pressure vessels, piping, cranes, etc.



5. Auflage,

2003,

272 Seiten

English version:

Analytical strength 

assessment
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Fatigue Design Tools

Ç Ad hoc: Analytical or FE stress analysis, available 

criteria and fatigue data, auxiliary programmes

Ç FEA, in-house fatigue postprocessor and database (Leif 

Samuelsson, Per Almroth) 

VS-N based

Vda/dn based

Ç FEA, commercially available (or freeware) fatigue 

postprocessor and database

Ç What fraction of fatigue design tasks are solved by 

VAd hoc tools?

V In-house post-processor and database?

VCommercially available post-processors?
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Fatigue post-processors vs. manually 

applied traditional design criteria

Ç When are fatigue post-processors necessary to achieve 

an optimal design, and when are manually applied 

traditional design criteria sufficient?

Ç How do designers make sure that they remain óin 

charge ofô their predictions?

Ç Which are the (most important) sources of prediction 

variability?

Ç Do fatigue post-processors deal with the uncertainties 

and inadequacies of fatigue models in a transparent 

way?



Ç Enables users with minimal knowledge of fatigue to 

perform comprehensive durability analysis

Ç Enabling more engineers to run routine, company 

standardized analyses ïfreeing up your fatigue specialists 

for more added-value work

Ç Calculates fatigue lives at every point of a model

Ç Provides engineers with reliable information on the fatigue 

life of structures

Ç Customers constantly report excellent correlation with test 

results

Ç Self-confidence (based on good underlying work) and 

humility (enforced by the complex nature of fatigue)!

Sales pitch for fatigue assessment software



EMPIRICALLY BASED

FATIGUE ASSESSMENT SOFTWARE
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S-N based fatigue postprocessors

Ç ANSYS Fatigue Module (Jonas Larsson)

Ç Fatigue Wizard (Sven Eriksson)

Ç FEMFAT (Christian Gaier, Sandra Thorén?)

Ç fe-safeTM (John Draper)

Ç nCode DesignLifeTM (Åsa Sällström)

Ç MSC Fatigue 

Ç NISA-ENDURE



Courtesy of Erland Johnson


