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Á Plastics in automotive pedestrian protection show different deformation 

and fracture behavior Ą Energy absorption 

Á Failure is a function of load type, time, temperature, processing, é 
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[1] H. Staack, D. Seibert, H. Baier - Application oriented failure modeling and characterization for polymers in 

automotive pedestrian protection,  COMPLAS 2015, Barcelona 
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constant plastic strain 
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constant plastic strain + damage evolution  

Plastic strain as function of strain rate Failure as function of triaxiality and strain rate 

Failure Models in LS-Dyna 
  

[2] M. Basaran, S. Wölkerling, 

F. Neukamm, M. Feucht, D. 

Weichert ï An extension of 

the GISSMO damage model 

based on Lode angle 

dependence, LS-Dyna 

Developer Forum 2010, 

Bamberg 

Standard ï simple  None standard - simple 

None standard - simple Advanced 

[2] 
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Á Many well known failure criteria for ductile materials [3]  
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Á Tresca or maximum shear stress criterion 

Á von Mises yield criterion 

ÁGurson yield criterion for pressure-

dependent metals 

ÁHosford yield criterion 

ÁHill yield criteria 

Á various criteria based on the invariants of 

the Cauchy stress tensor 

[4] F. Neukamm, M. Feucht, A. Haufe, P. DuBois ï GISSMO ï Material modeling with a sophisticated failure 

criteria, LS-Dyna Developer Forum 2011, Stuttgart 

[3] https://en.wikipedia.org/wiki/Material_failure_theory 

[4] 
[2] 
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Á Failure surface in dependence of triaxiality and strain rate 
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DIEM-Model 
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[1] H. Staack, D. Seibert, H. Baier - Application oriented failure modeling and 
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Barcelona 

[1] 



© 4a engineering GmbH, all rights reserved 

Seite:  7 / 23 

Autor:  Artur Fertschej, Peter Reithofer 

Datum:  170509 

Titel:  rep_17050901_afer_pr_gga_FailureModelsForPlastics.ppt 

4a impetus 
Reverse engineering 

[5] https://www.carhs.de/en/companion-poster/product/caecompanion-print.html 

[5] 


