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A Deformation Order Analysis Tool for Vehicle Struc-
tures in Crashworthiness Design 
 

Setting 
 

Physical surrogate models are used to predict the crashworthiness in early phase vehicle 
structure design. During this phase, the necessary data for more detailed models like 
FEM is usually not yet available. These methods are impartial to the used materials and 
reduce the vehicle structure to a basic topology representing the relevant load paths [1, 
2]. 
Each load path consists of multiple components, which are divided into a deformable and 
non-deformable part. Due to offsets created by the non-deformable parts, components at 
the same geometric position do not neces-
sarily deform simultaneously. This is further 
complicated due to possible changes re-
garding the component’s order of defor-
mation. 
 

Task 
 

Develop a python application that analyzes a 
provided surrogate model’s topology and  

 Identifies all possible deformation sequences. 
 Identifies the resulting deformation for specific masses and force-deformation be-

havior of the components. 
Based on these results, create a visualization using the python interface for the Blender 

animation software for both, the 
 General deformation sequences and 
 Deformation of the specific model. 

The latter case should reflect the different deformation modes, e.g. global bending or axi-
al folding, depending on the respective component’s force-deformation curves. 
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