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Research Domain
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Viore Exampies

Aerodynamic Simulation Stiffness Simulation

Aerodynamics and Stiffness Simulation
Aero acoustics and NVH Simulation

Dynamic Analysis Fatigue Simulation Air conditioning Simulation  Fatigue Simulation

Dynamics and Fatigue Simulation Fatigue Simulation and A.C Simulation
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Viotivation for the Research

@ucing the dependency on hardware
prototype considering following points:

- quality expectations iorieah
- organizing the system complexity

- cost optimizing and
- front loading.

Reducing

sImproving the quality of simulation by
networking various digital validation
systems.

*Reducing the hardware prototype

dependent simulation and presumption
ased simulation.
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State Of Art

hallenges:

No digitally supported CAE Workflow
-difficult to co-ordinate the large and versatile

simulations process structure. sz’ Eifit e é’

-No efficient controlling on the Final dates.
-Manual process results to an error prone and _t' Crash _’ﬁ’

time- Consuming process. :
i’ Aero-dynamics r

No standardized generic dependenmes T Z,
-Inefficient use of existing data.
MBS )ﬁ’

i

-Presumption based simulation.

-Decreases the simulation quality.
-Reduces the efficiency

Start Datev

Final date
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Concept
Methodology to describe CAE process
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Simulation - Simulation (e.g Aerodynamics - Stiffness)
Simulation - Product (e.g Aerodynamics - Exterior )
Product - Product (e.g Engine - Motorhood by Temp.)
Simulation - Phase (e.g Crash — Later Phase)
Simulation — Priority (e.g Crash — Prio -1)

Simulation — Simulation relation matrix is 100% generic matrix.

Sim-Prod and Prod-Prod relation matrix is generic w.r.t
automobile industry

Qest matrices are depends on company requirements.

- Material Dependancy ’ FE Model Dependency A Parameter-Set Dependency

Edge Pull —Wind LC
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Link to Simulation Data Managemer

- Focus of dissertation is to develop the process between
various simulation on the basis of dependencies.

- Prerequisite is a Simulation Data Management (SDM).
- A digital solution for the CAE workflow.
- Visualizing the Generic dependencies.

- CAE Process controlling with time-line and assessment of
quality of simulation results with color coding.

Crash

NVH

Alustik

Mercedes-Benz NFZ-Entwicklung

Picture — Medina UserForm 2009
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ata Management
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Implementation - Application Demo

Users are classified in two parts: ADMIN User & END User.

ADMIN USER :

Admin user will develop the CAE Network in the form of GVRM
(Generic Validation Relation Matrix) and retrieves an explicit
product, phase and priority oriented CAE process from an

File Edit Simulation Flot Animaton Commands window Help

algorithm.

Responsible:
- Method Engineers (in Simulation Department)
- Process Engineers (in MDS Department)

END USER :

End User will work on an explicit CAE process. The user get
access to all the existing useful model, input data in the form of
dependencies, coupling methods, simulation workflow type,

functional requirement etc.

. Cae SR EEmE | el
ReSDonSIbIe Process O/P File Output
i i i -Phase Save as,, File Format 1
- Simulation Engineers Save as.. :
-Priority File Format 2
- Managers -Product EOCE

- Process Engineers

- Method Engineers
Gagan Syal - CAE Networking / 05.11.2010

-
e

vl

Ty Ty ot Smacry o w8
g

ot

] =

| Modeling | = R-Matrix : Process ||

EHQES K

[

Validation Class
b e i Tl

File Edit Simulaton Flot aAnimaton Commands Window Help

GeneralFunction Depend.
Function Requirements
FR-1
FR-2

__FR3 =

l:l

O/P Simulation Quality

Modeling | R-Matrix | Process ||

16



DAIMLER ( iy e

CONFERENCE

Motivation for the Research

State of Art

A New Methodology

Related Projects

Expected benefits and Summary

Gagan Syal - CAE Networking / 05.11.2010 17



NORDIC

DAIMLER Op 2010 47w
— I 1 — " 2
EXpected benerits

- Improves the Development Process by improving = v

efficiency, faster information exchange, data '

consistency and data transparency. - — =

_l_!l;f' Energy Management Jﬁ—”
o
- Better System Organization - The system 2
responsible get an overview about all relevant —toes racae

validations, dependencies, mapping and the process
related to the considered system.

- Controlling on dead lines - Coordinating of huge
simulation structure is possible which helps to
validation a complete system within the time span.

- Reducing dependencies on Physical Prototypes
Better simulation results which helps to reducing the
hardware prototype.

- Reducing redundant mapping tool and data

exctnange
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Product Creation &
Information Technologies
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PARTNERS

SimPDM Automotive CAE Integration OEMs: m vendors:
Audi AG :em engineering methods AG
Long-term Integration EMW AG Agile Software Corporation
Storage of external Behr GmbH & Co. KG Altair Engineering GmbH
Farmers ' CADFEM GmbH
Administration = Daimler AG FE Design GmbH
n
% Dr.Ing.h.c.F.FPorsche AG IBM l:::.lgtschlr:nd GmbH
cAE Model RER g;z:‘ K MAN Turbomaschinen AG MSG.Software GmbH
<:> ﬁ;:m: Assembly Interfaces {l—> w Robert Bosch GmbH MDTVision GmbH
RE el [ § Schaeffler KG PDTec GmbH
Manzge- = MagnaSteyr AG & Co KG PROSTEP AG
PDM Base Functions ment Volkswagen AG Paramefric Technology GmbH
Data Management Siemens PLM So@vare
Universities & Research Institutes: T-Systems International GmbH
Authoring Tool Team Process Automation The Virtual Vehicle Competence
Inte Collabo-
e R e Coe Conter
Module SOM IWP, TU Chemnitz
DiK, TU Darmstadt
IMI, TU Karlsruhe
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