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Fracture Modes: 

 

Fracture Toughness Parameters: 

 

Similitude: 
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2-D Planar Crack-Tip Stresses

is characterized by KI

equal KI ensures similitude 
given the same material 
properties.
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Application)

Critical KI 
value

3-D Out-of-Plane Crack-Tip Stresses

T = 0
T = Large

For Metals:

Elastic Zone

Plastic Zone

Crack-tip
plastic zone

Plane Strain Plane Stress
Considering both in-plane and out-of-plane 
crack tip stresses, similitude requires:

- Same material
- Equal K (meaning same in-plane crack tip stresses)
- Equal state of stress (meaning same out-of-plane crack tip stresses)



Common Flaw Configurations: 

 

Corrections for Finite Size: 
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Quarter-elliptical corner 
flaw in infinite plate
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Semi-elliptical edge 
flaw in infinite plate
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Circular void flaw (penny 
shape) in infinite plate
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Mixed Mode Fracture (Inclined Crack): 

 

Crack-Tip Plasticity: 

 

2a

KI, equiv =

Combined Mode I - Mode II 
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Irwin Plastic Zone Correction Dugdale Strip Yield Approach
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Plastic Re-distribution at Crack Tip
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Using:

Choosing  such that K = 0 ]


