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Opel demonstrator (virtual): 
Strut tower, wheel house and integrated rail

Core team:
A. Timmer, T. Michler (Opel)
M. Spadinger, S. Revfi (IPEK-KIT),
K. Seidel, D. Thirunavukkarasu (IKA RWTH Aachen),
H. Atzrodt, C. Tamm (Fraunhofer LBF)



Objectives
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Motivation & Relevance
Lightweighing of the front compartment is essential for the weight balance of the entire vehicle.

Targets
Opel virtual demonstrator: Integrated rails, wheel house and strut tower

 lightweighing costs: < 3 €/kg_saved

 weight: 22% improvement

 GWP: 6% improvement

In addition, the lightweight solutions must fulfill the following load cases:

 Crash: Euro NCAP Frontal Crash

 Stiffness: local chassis and powertrain attachment stiffness, front end dynamic modes



Reference model
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Submodule 1: Strut tower and Wheel house
Submodule 2: Rails Stiffness Strut Tower

Stiffness 
Subframe Rear

Stiffness 
Subframe Front

High-Speed Crash
Low-Speed Crash

Stiffness 
Engine Mount



Conceptual Approach
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Identify and develop a lightweight solution by applying 2 systematic methods:
1. Extended Target Weighing Approach (ETWA -> KIT, WP4)

2. Novel multidisciplinary optimization techniques (MDO -> Opel and LBF, WP4)

and by

3. using the design and material experience of experts (IKA, TKS, Novelis, WP4)



Final Concept
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Mass improvement 35%
GWP improvement 28%
Cost 1,53 €/kg_saved



Validation
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Crash performanceStiffness performance



Final Design and Results
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All project targets were reached!



Lessons Learned
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 ETWA is a powerful tool to make design decisions based on data (cost, weight, 
GWP figures)

 Full scale MDOs require huge computational power and high quality models

 Using these tools cost effective light weight design is still possible in 
automotive!


