
 

 

 
 
 
 
 

 
 
  
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Goal, Challenges, and Results 

As the transformation of CAD models to CAE 
models for design analysis is a bottleneck 
faced in many engineering companies, the 
target of this project is to automate this time-
consuming and error-prone task. More particu-
larly, the focus within this project is on the 

transformation of the volume model of 3D 

geometries into a mid-surface model which 
serves as a basis for generating mesh models 
for structural analysis. Figure 1 illustrates both 
the volume model and the mid-surface of a 
part. The mid-surface is highlighted in red. 

 

Fig. 1: Mid-surface model (red) 

 
Generally, mid-surfaces are generated by 
creating a face in the centre between two 
parallel faces. Yet, special settings can occur 

where the mid-surface is placed non-centered 

but rather in line with a neighbouring mid-
surface. For example, in Figure 1 the sheet 
metal on the right side of the vertical plate is 
thicker than the one on the left side. There-
fore, its mid-surface needs to be positioned as 
an extension of the left mid-surface despite 

different geometric centres. Due to such ir-
regularities and engineering change manage-

ment issues, e.g, as to parameterized model 
adaptions, the automated generation of mid-
surfaces is a challenging task causing difficul-
ties with existing commercial tools. 

To address this bottleneck, different approach-

es were investigated in collaboration of multi-
ple scientific partners: first, a fully automated 
method building upon existing functionalities of 
the CAD software, second, a fully automated 
and platform independent method which relies 
on neutral and open source data formats and, 
third, a semi-automated method closely inte-

grated to the existing engineering workflows 
and related applications. The needs analysis of 

company partners showed that the automated 
update of mid-surface models due to changes 
in geometries is a must. Hence, particular 
focus was put on this aspect when developing 

the methods.  

 

 Automated model transformation for mid-surface generation 

The transformation of CAD models to CAE models for design analysis is a bottleneck faced in many 
engineering companies. The AEDA consortium systematically addressed this topic with respect to 
(semi-)automated model transformations of volume models to mid-surface representations required 

for efficient structural analysis and automated update of models after changes in the volume model. 
The project developed and benchmarked different methods that are based on commercial applica-
tions as well as platform independent solutions. Particular focus was put on the level of automation 
that best supports practitioners. 
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Platform independent approach 

Additionally, a platform independent approach 
was developed to address the topic of auto-
mated model transformations for the creation 
of idealized, dimensionally reduced meshes for 
preliminary design, optimization and simulation 
purposes. From an end-user’s point of view, 

the developed algorithm takes a tessellated, 
triangulated boundary representation of a solid 
CAD model together with related parameters 
as input, and produces a finely tessellated 
output mesh consisting of the mid-surface. The 
multi-step algorithm works on 3D cells of a 

grid structure and offers a rule-based, local 
reduction algorithm. Figure 2 illustrates the 
four steps of the algorithm. The method is 
particularly useful when considering multi-CAD 
environments in design.  

Step 1 – Voxelation 

 

Step 2 – Accumulation 

 
 
 

 

 

 

 

Step 3 – Reduction 

 

Step 4 – Topology 

 

Fig. 2: Outline of the steps of the 
new mid-surface generation algo-

rithm 

 
Impact and effects 

The methods developed for model transfor-
mations of CAD models were validated in 

industrial test beds with company partners. In 
particular, focus was put on benchmarking fully 
automated and semi-automated methods. In 
this respect, both efficiency (time) and effec-
tiveness (model quality) were assessed. The 
results indicate that due to the geometric 
complexity of the model transformation, a 

semi-automated, i.e. interactive approach is 
desirable so that the strengths of human and 
computational analysis can be jointly exploited. 
Therefore, the developed methods contribute 
to an increase of both the efficiency and effec-
tiveness of this engineering task and enable to 

keep the models up-to-date after engineering 
changes. 
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