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Summary: 
 
The effort to achieve a six sigma process is one of the important ongoing quality assurance activities 
at many companies. This means that from one million produced products only 3.4 error possibilities 
occur in manufacturing. 
 
Six sigma requirements to a CAE process is the consistency of design decisions, the repeatability of 
the process, and the robustness of the product. 
 
To achieve this for LS-DYNA simulations and for the complete CAE process, major uncertainties need 
to be identified and the overall CAE process and they need to be improved. 
 
BatchMeshing is a technology to reduce the cost and time for meshing and to improve the robustness 
of the created simulation models. If meshes are created manually by hand, the sensitivity and scatter 
of the results is higher than for meshes created with the BatchMesher. This means, that BatchMeshing 
is a contribution to a six sigma design, because it leads to a robust design, but only if the 
BatchMeshing process itself is controlled, to make the process reproducible. 
 
This can be achieved with an automated BatchMeshing process which has a connection to the CAD 
product structure and builds models automatically based on this information. It must be known from 
which CAD parts we have created the meshes, which quality and status the meshes have, which 
modules have been used, which load cases have been simulated, and what results, reports and 
documents belong to this simulation. 
 
All data from all simulation disciplines belonging to the simulated product need to be managed and 
consistency for design decisions is mandatory required. CAE data and process management is an 
enabler for this and available. 
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Six-Sigma CAE: Influence of BatchMeshing

Systems Performance 
and Reliability 

Product

“Operating points of a design variable are set at an optimum value so that product performance is less sensitive to 
random factors”

BatchMeshing to reduce scatter

Design Input 
(Controllable) Factors:

System Input

Noise (Uncontrollable) 
Factors:

 
 

 

 
© 2006 Copyright by DYNAmore GmbH 

Modellierung / Prozessintegration 5. LS-DYNA Anwenderforum, Ulm 2006

L - I - 18



 

 

 
 

 

 
© 2006 Copyright by DYNAmore GmbH 

5. LS-DYNA Anwenderforum, Ulm 2006 Modellierung / Prozessintegration

L - I - 19



 

 

 
 

 
 

 
© 2006 Copyright by DYNAmore GmbH 

Modellierung / Prozessintegration 5. LS-DYNA Anwenderforum, Ulm 2006

L - I - 20



 

 

Copyright © 2006 Altair Engineering, Inc. All rights reserved. 145. LS-DYNA FORUM, Modeling Process Integration, 12th – 13th October 2006, Ulm

BatchMeshing Conclusion

Less scattering in the batch-meshed results
Reduction of the factor ‚human being‘  in the meshing process
Data Management can further improve this process

Time for meshing:
• Hand meshed: approx. 150 hours
• Batch meshed:

– 30 hours (w/ initial version of software)
– potential to decrease to 8 hours automated pre and post routines

Time

Working Steps

Altair BatchMesher
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Six-Sigma CAE: Influence of Data Management

Product

Processes are affected by following factors:
• materials which are used as inputs

– including information
• methods

– manual, process automation
– criteria and various documentations

• machines or equipment being used in the process
– in process execution or monitoring/measurement

• personnel who operate the processes

Process Factors:
Data Management

System Input

Noise (Uncontrollable) 
Factors:

Altair Data ManagerAltair Data Manager

Process

Data
Systems Performance 

and Reliability 

Design Input 
(Controllable) Factors:
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HyperWorks Integration

Integration with HyperWorks (HyperMesh, HyperView)
Open Architecture allows Integration with Applications
(ANSYS, PATRAN, Etc.)

HyperWorks Integrated Data Management
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Automated Data Management

User/Application Level Process Automation
Application/Domain Independent Automation/Load Case Framework

Process Tasks

Interact with CAD 
systems

Interact with PDM 
systems

Data Manager

Iteration 4

Iteration 1

Iteration 2

Iteration 3

Interact with CAE 
systems
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Summary

BatchMeshing Process with Data Management

BatchMeshing is a Standard Technology
BatchMeshing creates a huge amount of data, which 
need to be modified, checked, mirrored, and revised.
Altair Data Management is available as an “Out of the 
Box” product.
The integration between BatchMeshing and Assembling 
with the ADM allows to check data and to work in a 
distributed environment to do the meshing of 
geometries and in parallel.
Altair Data Manager

• has Assembling Module included.
• provides high data security.

Results:
• Robust Process
• Multi-user Solution and Data Security
• Saving of time through automation of 30%
• Standardized, reliable, and reproducible Process and 

Method for Six-Sigma CAE.

Altair Data ManagerAltair Data Manager

Altair Batch MesherAltair Batch Mesher

Part Geometry

Part Mesh

ADM AssemblerADM Assembler
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