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Why is modeling damage in FEM so difficult? [1]
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Damage – part of the problem or the solution?
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Continuum mechanics (CM) & FEM

• Assumptions:
• Continuous medium 
• 𝒖 2x continuously differentiable 
• Conservation equations satisfied
• …

• Momentum conservation: ∇𝝈 + 𝒃 = 𝜌�̈� 

XFEM CZM Contact

Peridynamics (PD)

• Assumption:
• Conservation equations satisfied

• Momentum conservation:

𝑻 𝒙, 𝑡 𝒒 − 𝒙 − 𝑻 𝒒, 𝑡 𝒙 − 𝒒 𝑑𝑉𝒒 + 𝒃 = 𝜌�̈�
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Modeling
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Virtual Testing
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Peridynamics
Numerical prediction of phenomena

• Example: Waviness
• Modeled by local variation of material orientation
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Conclusion

• Ondulations have significant influence in load carrying capacity
• Virtual testing helps to catch a wide varity of scenarios
• Peridynamics is a good method to decribe the progressive failure

• Next steps
• Analysis of a wide range of parameters and sensitivity analysis
• Validation of the process
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Thank you!

DLR
Institute of Composite Structures
and Adaptive Systems

Lilienthalplatz 7
38108 Braunschweig
Germany

Phone: +49 531 295 - 2232
Email: christian.willberg@dlr.de

For further information
Rädel, M. & Willberg, C. PeriDoX Repository 
https://github.com/PeriDoX/PeriDoX
Doi: 10.5281/zenodo.1403015
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Verification

Abaqus

Peridigm
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Usability



Modeling
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