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VCCT for crack propagation in MarcVCCT for crack propagation in Marc

• Calculate energy release rate Ggy
• Modify FEM mesh to grow crack

Global remeshingGlobal remeshing
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• Calculate energy release rate Ggy
• Modify FEM mesh to grow crack
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VCCT for crack propagation in MarcVCCT for crack propagation in Marc

• Calculate energy release rate Ggy
• Modify FEM mesh to grow crack

Grow along element edgesGrow along element edges
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Mesh splittingMesh splitting

• Delamination
– Split up mesh when

– Use normal and tangentialUse normal and tangential 
stresses at element 
edges/faces

– For layered composites: split when all layers fail

NAFEMS NORDIC REGIONAL CONFERENCE 2010NAFEMS NORDIC REGIONAL CONFERENCE 2010



Mesh splittingMesh splitting

• Delamination

NAFEMS NORDIC REGIONAL CONFERENCE 2010NAFEMS NORDIC REGIONAL CONFERENCE 2010



Mesh splittingMesh splitting
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Work in progressWork in progress

• Crack initiation
– Combine mesh splitting with VCCT
– Where mesh is split, add cracksp ,
– Initiate crack with stress criterion, grow it with VCCT

• Crack bifurcation
Add k t i t ti h ll– Add new crack at intersecting shell
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ExampleExample

• Growth through composite skin with stiffenersg p

8 layers8 layers

gluedglued
4 layers4 layers

shell thickness with offsetsshell thickness with offsets

elastic orthotropic materialelastic orthotropic material
composite with four layers: [composite with four layers: [--45/90/0/45]45/90/0/45]
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ExampleExample

• Crack bifurcation

crack below stiffenercrack below stiffener new crack creatednew crack created new crack growsnew crack grows
through stiffenerthrough stiffener
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