Failure Criterion for Ductile Fracture

Ductile materials

» Nonlocal continuum damage model

~ 1 — sep
£%(X)= p o (Y X )e® (Y )dQ, VX e Q° d = f(&°)
Fon (Y5 X )dQ 7%
o v '
Length scale R,,,,, is a material constant
. .
“TO | T
OO0 | ool Y
IS ¢ ~__~ Gauss point
Projected 00|00 /\\
FEM mesh 00 |00 \
e * \
\\\\\-.\ 00 | oo 1> Next fractured element
¢ N 0 o0 i
/ \ \\% 0\\\ ]
FEM node /,/ \\ P ™ — ,‘
'/ local Q!
Line of discontinuity/ /' Nonlocal processing zone {2y
Crack front -

Failure criterion: d = d
Nonlocal Strain Average




Failure Criterion for Ductile Fracture

Ductile materials

» Local constitutive law + strain regularization + strain-based criterion

+ modified cohesive law
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¢ia IS the meshfree shape function with
kernel size a, the length scale of the
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regularization zone, a material constant
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Visibility criterion applies for integration
points crossing the crack path
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Modified cohesive law takes care of plastic
work around the crack tip
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Strain Regularization



