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Introduction

Number of Elements FE Crashmodel BIW
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�How should a mesh look like?

Introduction

TEC|ODM Mesh Element size 12 mm TEC|ODM Mesh Element size 4 mm

TEC|ODM Mesh Element size 6 mm



Simple box crash experiment:
Box section 50 mm x 80 x 500mm, t= 1.0mm, mild steel

Varied parameters:

� average edge length 15/10/5/2,5mm
� mesh orientation 0deg/ 25deg
� different mesh/ integration method:  Belytschko-Tsay/ Fully Integration
� Varied number of spotwelds
� With and without mapping or stamping data
� Renumbering and move in space

Objective:

�Is the result depending on the element length?

�Is the result depending on the element orientation?

�How does mapping influence/stabalise the results?

� How do small changes in the input influence the results?

Introduction summary last paper 2005



Analysis: comparison max displacement variation

variationvariationvariationvariation forforforfor different  different  different  different  meshmeshmeshmesh sizessizessizessizes
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Conclusion

� If you know the collapse mode of a part you can use a 
coarse mesh which should be orthogonal in the collapse 
direction (so you can achieve “superconvergence”)
� If you doesn't know the collapse mode of a part; Please use 
finer meshes
� No one knows the exact collapse mode of all the parts in a 
vehicle!
� Meshing rules for orthogonal /Mapping/Integration schemes 
meshes are important for coarser meshes but not important 
for finer meshes.

� Creation of finer meshes can be automated by TEC|ODM!

Introduction summary last paper 2005



Outlook

The crashbox sample will be applied to a complete vehicle to 
find out about the time saving potential and the influence on 
the results.

Introduction summary last paper 2005



Front end experiment:
Complete car frontend in crash test condition:
7,8m/s, 1710 kg vs rigid wall 

Objective:

�Is the result depending on the 
element length?

� How do small changes in the input 
influence the results?

Different Mesh sizes in complex structures



modified TEC|BENCHTEC|BENCHTEC|BENCHTEC|BENCH™™™™ model

� Refinement of  Bumper, Crashbox, side member, etc

Different Mesh sizes in complex structures



Base model

Example of refinement of TEC|BENCHTEC|BENCHTEC|BENCHTEC|BENCH™™™™ model

modified model

Smallest Ele. length 6,21 mm

# of Ele.        8.588
Smallest Ele. length 3,11 mm

# of Ele.         34.119

Different Mesh sizes in complex structures



Different Mesh sizes in complex structures

Comparison Test/rough model/fine model



Different Mesh sizes in complex structures

Comparison Test/rough model/fine model



Sensitivity check: Test/rough model with 

changed rigid wall friction (µ =0,05 + µ =0,06) 



Base model modified model

Different Mesh sizes in complex structures

Comparison rough model/fine model



Base model modified model

Different Mesh sizes in complex structures

Comparison Test/rough model/fine model



Base model modified model

Different Mesh sizes in complex structures

Comparison Test/rough model/fine model



Different Mesh sizes in complex structures

Influence in NVH global modes and frequencies

coarse model fine model



Conclusion

� Finer mesh results had a better starting point for the 
validation
� Global NVH modes can be analysed with refined meshes
� NVH Results seems to have small impact on mesh 
refinements
� Element resolution has an effect on the results
� Different element orientation give different results for 
coarser meshes
� Finer mesh is not so sensitive for different element 
orientation and changed boundary conditions (i.e. Rigid wall 
force)

� Creation of finer meshes can be automated by TEC|ODM!

Analysis of Results/ Conclusion



Outlook

� Findings will be validated with more crash runs and NVH 
local modes
� Simulation results will be extended to further TEC|BENCH 
models (Renault Megane CC, Golf 5, etc.)



Thank you for your attention!
Please ask some questions


	  



