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Failure modeCategory

Crack initiation by a single load application

Crack 

initiation

Crack initiation by incremental deformation

Initiation of fatigue cracking

Crack initiation by environmental effects 

such as stress corrosion cracking

Brittle fracture

Excessive deformation by a single load 

application
Loss of 

functions due 

to excessive 

deformation

Incremental deformation

Buckling
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Failure modes for components with high and reduced ductility 
can be categorized according to crack initiation and loss of 
functions due to excessive deformation. Failure modes for each 
category are given in the table.
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The structure with a hole in the center (initial diameter of the 
hole was approximately 2.5 mm) subjected to tensile loading 
shows that the center part of the structure (ligament) became 
unstable, leading to necking, similar to a simple tensile 
specimen according to the JIS standard. No cracking was 
observed on the surface at the maximum strain point (or at the 
edge of the circular hole).




