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Aim

� Problem
• Consider the open-close events all body components in a durability 

process

� Requirement
• MBD model

• FEM model for modal condensation (Flexbodies)
• FEM model for stress generation (Durability)

• Efficient model handling

• Automated Reporting

• Interface to Durability code

� Aim
• Provide a simulation as close as possible to the real durability testing

• Iterate on virtual prototypes to reduce the number of physical testing
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Field of application

engine bonnet

side doors sliding door rear door
(trunk lid)
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Component Specifications

� rear door
• hinges
• gas spring
• lock
• puffer
• gummy seal

� side door
• hinges
• rest torque
• lock
• gummy seal

� engine bonnet
• hinges
• gas spring 
• lock
• puffer
• gummy seal

� sliding door
• hinges
• lock
• puffer
• gummy seal
• rails
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Flexbodies

� Door as Flexbodies
• Craig-Bampton method
• up to 40 Hz

• high-number of Static modes because of seal forces
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Durability set up

� Inertia relief
� Force collective
� Fatigue analysis with FEMFAT4.6
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Workflow
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rear door example: customer

� Virtuelle Prüfstände: Betriebsfestigkeitssimulation  
Heckklappen mit MKS am Beispiel der neuen A-Klasse , E. 
Neuwirth, ATS - Altair Technology Seminar 2004, 09. November

baseline optimized
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sliding door example: benchmark
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sliding door example: benchmark

Highest damaged region
which supports mainly the 

weight of the door

middle rail hinge
- open stop puffer
- motion lead
- prevent the rotation around Y-axis 

upper rail
- prevent the rotation around X-axis
- less loaded than other rails 

lock region has no 
damage in this example
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Further developments

� Testing rig
• quicker setting

� Rail
• flexibility of the rail

� Lock-up
• detailed lock-up with contact

� Modal based fatigue analysis
• introduced in door development
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Summary

� Provide a simulation as close as possible to the real durability
testing

� Iterate on virtual prototypes to reduce the number of physical testing

� Thanks you for your attention!


