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Failure Criterion for Ductile Fracture

 Nonlocal continuum damage model

Ductile materials
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𝑑 = 𝑓  𝜀𝑒𝑝

Nonlocal Strain Average

Length scale 𝑅𝑛𝑜𝑛 is a material constant

Failure criterion: 𝑑 ≥ 𝑑𝐶
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Failure Criterion for Ductile Fracture

 Local constitutive law + strain regularization + strain-based criterion

+ modified cohesive law

Ductile materials

Strain Regularization
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is the meshfree shape function with 

kernel size a, the length scale of the 

regularization zone, a material constant

a

i

Visibility criterion applies for  integration 

points crossing the crack path

Failure criterion:  𝜀𝑝 ≥ 𝜀𝐶
𝑝

Modified cohesive law takes care of plastic 

work around the crack tip  


