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an engineering product. It is not even just about the tools, 
such as product lifecycle management (PLM), simulation 
data management (SDM), etc. It is about creating the culture 
that enables and encourages the transfer of maturing design 
intent and structural integrity through the conceptual phase 
to the final product definition.

The diagram on page 48 shows an evolution from today’s 
typical process flow. We want any product knowledge and 
experience to be used early in the design evolution to influ-
ence both CAD and FEA, as shown by the links in the figure. 
On the FEA side, the key is having a modeling paradigm that 
can adapt quickly to changes, and offer as feedback useful 
structural information to the design process. Changes in-
clude configuration, materials and loading environment, and 
are bound to occur as the design matures. 

We have a sequence of FEA tasks now. Each may repre-
sent very different approaches, such as initially a simple 1D 
beam representation maturing through to a full solid model. 
Or each may be modifications to a common model, evolving 
through the design phases. Current collaborative screen-
based tools allow sharing of model descriptions and design 
intent, and this will streamline the process. However, what 
is less clear is how actual geometry data can be meaningfully 
transferred between the CAD and FEA functions.

Closer, But Not There Yet
We have come a long way since the 1970s and ’80s; how-
ever, it is still frustrating that the long-held dream of FEA-
to-CAD integration has not been fulfilled. Some will point 
(quite rightly) to specific, highly successful, integrated pro-
cesses that underpin significant company success. However, 
in my experience, each of these represents a focused invest-
ment in customized solutions. As such, they are a testament 
to the vision and innovation of the engineers and manage-
ment involved.

I think that sums up where we are: You can make CAD-
to-FEA integration work very successfully in your company. 
Having a standardized product line helps. But in general, 
with the current level of technology that is available, you are 
going to need a clear vision, skill and ingenuity to develop 
your process. DE
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When optimiz-
ing crank-
case fatigue 

life and gasket behavior, 
BMW Motoren Gmbh 
needed to resolve the 
problem of noise affect-
ing uncertain variables 
in the design process. 
The engineering team noticed that solutions which performed 
well at concept level did not pass the validation stage due to 
unforeseen factors. 

To tackle this issue the team considered the uncertainty 
related to certain input parameters which could not always be 
precisely determined under real manufacturing and operat-
ing conditions. Moreover, a product designed for a specific 
scenario was not suitable for other environments. Therefore, 
they looked for a way to come up with designs with a lower 
variability of performance. 

The modeFRONTIER platform provided BMW with the 
perfect solution: its robust design and multi-objective optimi-
zation functionalities, together with powerful integration and 
process automation tools, proved the winning combination.

The modeFRONTIER Multi-objective Robust Design Op-
timization (MORDO) tool and modeFRONTIER Response 
Surface Models (RSM) accelerated the analysis of the entire 
design process and investigated the noise factors in the vicinity 
of the best designs.

modeFRONTIER state-of-the-art algorithms addressed the 
multi-objective optimization challenge by allowing one variable 
and three constants to be defined as stochastic. During the op-
timization, the platform automatically created a set of sample 
designs with a user-specified distribution for each stochastic 
variable — centered at the initial value point —  optimizing their 
mean values and minimizing their variations. The effective in-
tegration approach of the modeFRONTIER workflow editor 
helped create an automated pipeline connecting the different 
software packages required to solve the optimization challenge.

By using the RSM approach to run a virtual, robust opti-
mization with thousands of computations and by validating 
the virtual designs, BMW was able to improve the Fatigue 
Safety Factor by 15% — a solution which also constrained 
the variation of the measured output to 
less than 1%. DE

 Advertorial ///ESTECO

BMW Robust Design Quest

INFO ➜ ESTECO: esteco.com

Multi-objective optimization with 
modeFRONTIER solves the problem.

The engineering team noticed that solutions which performed 

INFO ➜ FETraining: FETraining.com

➜ NAFEMS: NAFEMS.org/e-learning

For more information on this topic, visit deskeng.com.

...Continued from  page 49

http://www.esteco.com
http://www.esteco.com
mailto:de-editors@deskeng.com
http://www.fetraining.com
http://www.nafems.org/e-learning
http://www.deskeng.com
http://www.deskeng.com

