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CAE simulation 

Crash 
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Evaluation-LINE Method (E-LINE): 
- Relative displacement (absolute value) 
- Time domain (statisticical approach) 
- Rattle correlation with tolerance anaylsis (RD&T) 
- Squeak correlation  with Stick-slip test data 
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Areas of S&R risk (interior) 



Areas of S&R risk (exterior) 



Areas of S&R risk (body) 



Test  

E-LINE evaluation 

Displacement in LCS  
along E-LINE  

F= f(t) 

Simulation  

Displacement in global CS  
along E-LINE  

- CS transformation from 

  Global to Local 

 

- Converting to punch 

  format  

Filtering 
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z - gap direction x - along the gap y - “flush” 



Occupant Comfort 

Squeak and Rattle noises 

Laboratory tests 

E-Line Method 
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 Numerus combination of components to simulate – plethora of loadcases 

 Robust and automated CAE tools 

Simulations 



Squeak & 

Rattle 

CAD 

CAE LS-DYNA 

ANSA 

μETA 
 Handle of CAD data 

 Use of E-LINE method 

 Complete solution in simulation of S&R 
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Automatic Identification/Creation 

 Identify all crucial areas in the 

whole model – Contact based 

 Creation of all E-LINE entities 

Relative Displacement 
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 E-Line – Curve along which the 

relative displacement will be 

measured 

 Creation of the corresponding  

LS-DYNA keywords 



Definition Method 

 Orientation of the Components – FE Based  

 Shortest Distance – Surface Stripe 



FE - Based 

Configurations 

 Normal to plane 

 In plane 

 Flush 

Shortest Distance 

Surface Stripe 

 RD&T – ANSA 

 In line with shortest 

distance 

“Normal to plane” “In plane” “Flush” 



LS-DYNA Loadcase Set Up 

E-LINE Manager 

 Easy set up 

 Bulk realization 

E-LINE Manager 

 Easy LS-DYNA set up 

 Bulk realization 

LS-DYNA keywords 

 TIED_NODES_TO_SURFACE 

 *ELEMENT_BEAM_ELFORM_6 

 *DEFINE_COORDINATE_DIR_Z 

 *DATABASE_HISTORY_NODE 





Results Evaluation in μETA 

μΕΤΑ 

 LS-DYNA nodout file 

 Massive evaluation of results 

 Automatic Report creation 

 Contour/2D plots for the 

evaluation of the phenomena 



Thank you! 

Mehrdad.moridnejad@volvocars.com fokilidis@beta-cae.com 


