GEHEIMNISSE IM AUTOMOTIVE

RODGAU-DU DEN HOFENER WALD WIR BEWEGEN DEUT'\SQC(:E/'\ND
DIGITALE FAHRZEUGE UND PHYSISCHES TESTEN? *$SEGULA

VORTRAG

»Fahrwerksent. im Wandel: Globale Herausforderungen lokal adaptiert im multifunkt. Testcenter«

Frank Braunroth (SEGULA Technologies / Technical Lead CAE & Virtual Validation)




TESTCENTER RODGAU-DUDENHOFEN

From ROAD to LAB to MATH, TRADITIONAL CONCEPT

EEEEEEEEEEEE

~ Engineering Measurements
Proving Grounds and Public Roads = Correlation Bench to Road

Strain gauge | Statistical
and / or transducers Measuring Equipment || SATaIySIS
> 7 - ‘wa| | COmMpanson ; ,
i . < ‘_ 'ﬂ Damage factor s N o +- ) | Testing &
“a ‘ : 7 |Validation

Measurementand
DAt ACqmsition’

- Correltion Vehicle Simulationto oad
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TESTCENTER RODGAU-DUDENHOFEN

From ROAD to LAB to MATH

WSEGULA

TECHNOLOGIES

Vehicle Instrumentation and Calibration
Durability Program RLDA & Analysis
Correlation Activities Road to Lab to Math
Virtual Product Development / CAE
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TESTCENTER RODGAU-DUDENHOFEN

Road Load Data Acquisition — Engineering

WSEGULA

TECHNOLOGIES

Road Load Data Acquisition

» Measurement of Data on Proving Grounds/ Public Roads
» Data Measurement for Vehicle Dimensioning and Testing
» Load Data for Simulation Models and their Validation

» Load Data for Failure Analysis, Stress Analysis

= Strain Gauge Applications (instrumentation & calibration)
» [nstrumentation of serial or modified parts

= Specific Sensor Development & Vehicle Integration

= Sensor Calibration

Equipment

= Wheel Force Transducer, Accelerometers
» Displacement Sensors, Load Cells

= Telemetric Systems

= Thermocouples

= Angle Sensors

= GPS
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TESTCENTER RODGAU-DUDENHOFEN

Road Load Data Acquisition — Durability Program Development

> SEGULA

TECHNOLOGIES

Durability Program Development

« Damage based Durability Program Calculation
» Measurements with Correlation Vehicles

» Correlation of different Proving Grounds

* Correlation of Customer Tracks

» Cooperation with other Proving Grounds

|Peak Value T16006

E208 FA T RA WIT ond structun

V e, w‘.‘ih‘”'};“%mh“

y{H’fl‘

u@kl‘ T

Copyright © SEGULA Technologies — Tous droits réservés CONFIDENTIAL




WSEGULA

TECHNOLOGIES

Explicit
PAMCRASH
Radioss
LS-Dyna
ABAQUS

Copyright © SEGULA Technologies — Tous droits réservés

TESTCENTER RODGAU-DUDENHOFEN

Segula CAE, Russelsheim

MESHING
MULTI BODY DYNAMICS

KINEMATICS

STATIC LINEAR, NON LINEAR DYNAMIC

MOLDING PROCESS

CRASH HIGH SPEED IMPACT

CFD, AERODYNAMIC

OPTIMIZATION

THERMAL, THERMO-MECHANICAL
DURABILITY, FATIGUE

Software (global)

Implicit CFD
ABAQUS < Starccmp
Nastran Fluent
Optistruct ACUSOLVE
ANSYS

CONFIDENTIAL 6
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Eckdaten des Projekts

Ontologische Daten

Methoden/ Prozesse
KI-Expertensystem

g
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2 ™
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b
[
=

1

" Digitaler Zwilling S
Kundenanforderungen!'

hformat
a
ﬁ Testdaten

Strukturierte Daten ’

Datenmodell

SEGULA

TECHNOLOGIES

EGNER [ Entwicklungs-
plattform 4.0

& engineering =
@*;em methods AG Z FraunhOflfs';

J RESEARCH IN MOTION.

Copyright © SEGULA Technologies — Tous droits réservés

TESTCENTER RODGAU-DUDENHOFEN

Funding Project Entwicklungsplattform EP_4 0

. . Gefordert durch:
Projektlaufzeit:

01.06.2021 bis 31.05.2024

Bundesministerium

. 28 N fur Wirtschaft
Fordersumme: und Energie
2,42 Mio. €
Ziel:

. aufgrund eines Beschlusses
* Erschaffen einer des Deutschen Bundestages

Entwicklungsplattform,

die virtuelle und physische Entwicklung als einen
einheitlichen Gesamtprozess betrachtet mit gemeinsamer
Methoden- Prozess- und Datenebene im SDM/TDM

* Einbindung von KI-Methoden anhand eines interdiszipli-
naren Beispiels einer Temperatursensorentwicklung und
Entwicklung eines Brennstoffzellenantriebs

* Behauptung im internationalen Wettbewerb, Effizienz-
steigerung und Vertrauensbildung in Simulationsdaten

CONFIDENTIAL



TESTCENTER RODGAU-DUDENHOFEN

Funding Project Entwicklungsplattform EP_4 0

w

Management verarbeitung

EEEEEEEEEEEE

Ontologische Daten

* Methoden/ Prozesse
KI-Expertensystem Methoden

management

Digital Thread

Datenaustauschformat - H1H 5
! sammen- !Digitaler Zwilling EEXET Digitaler Zwilling™

o S > 5 Simulations-/ Test- -
h an g e Kugdenanforderungen D Datenmanagement 27 Ergebnisse HRLIES
Kunde verkniipfung  Testdaten TD M /Kl] nde /
S

\ Strukturierte Daten

Kollektion
Test-/ Felddaten
Unstrukturierte Daten

DEWEUES DEWIIE

tausch management

8
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TESTCENTER RODGAU-DUDENHOFEN

Virtual Testcenter

WSEGULA

TECHNOLOGIES

I

—Z Fraunhofer

ssssssssssss

/ /Automated Model
-~/ //Parameterization and

--x’"l,,, Simulation Configuration
/1in Virtual Engineering

Prostep ivip Symposium 2021 | May 05 - 06, 2021
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TESTCENTER RODGAU-DUDENHOFEN

VIRTUAL TESTCENTER

EEEEEEEEEEEE

VIRTUAL TESTCENTER Rodgau/ Dudenhofen/ Digital Twin

3-D Scanning
on all relevant Testcenter Rodgau Tracks by

B Performing High Precision and High Resolution §
3-D Scanning to provide Virtual Road Data

B for Multibody & FEM Simulations
B Driving Simulators
B ADAS and Autonomous Driving

Copyright © SEGULA Technologies — Tous droits réservés CONFIDENTIAL 10



TESTCENTER RODGAU-DUDENHOFEN

ACCELERATED STRUCTURAL DURABILITY

EEEEEEEEEEEE

DURABILITY PROGRAMM DEVELOPMENT

AUTOMOBILE CONCEPT - ACCELERATED STRU%4¢

MANY YEARS EXPERIENCE
B Concept started in 1978

B Belgian Block Test established for Body-in-White
and Chassis Components

B Continously Improvements for more than

_4 Year§ % .

Copyright © SEGULA Technologies — Tous droits réservés
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TESTCENTER RODGAU-DUDENHOFEN

ACCELERATED STRUCTURAL DURABILITY

EEEEEEEEEEEE

PURPOSE OF ACCELERATED DURABILITY TEST

B Accelerated Durability Test of the vehicle structure during development stage, delivering a
rough durability result for body-in-white and chassis components in a very short time.

B Fast confirmation of the Virtual Development Process with the first running vehicle
B Possibility to run Test on Proving Ground or Multichannel Test Bench (6DOF)
B Test Mileage approx. 5000 km, 4- 5 Weeks Duration

Copyright © SEGULA Technologies — Tous droits réservés CONFIDENTIAL 12



TESTCENTER RODGAU-DUDENHOFEN

ACCELERATED STRUCTURAL DURABILITY

WSEGULA

TECHNOLOGIES

DURATION 4 TO 5 WEEKS
B Optimized Variety of Belgian Blocks, approx. 1700

%

km

’ ':.5" B B, T e .

-

¥ % 2938
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TESTCENTER RODGAU-DUDENHOFEN

ACCELERATED STRUCTURAL DURABILITY

WSEGULA

TECHNOLOGIES

B Pothole Peak Loads

Copyright © SEGULA Technologies — Tous droits réservés

CONFIDENTIAL
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TESTCENTER RODGAU-DUDENHOFEN

ACCELERATED STRUCTURAL DURABILITY

WSEGULA

TECHNOLOGIES

B Body Twist (Ramp 16°, Twist Facility)

Copyright © SEGULA Technologies — Tous droits réservés CONFIDENTIAL



TESTCENTER RODGAU-DUDENHOFEN

ACCELERATED STRUCTURAL DURABILITY

WSEGULA

TECHNOLOGIES

B Obstacles (Metall Barrieres, Speed Braker Variety)

Copyright © SEGULA Technologies — Tous droits réservés

Obstacle 6
Speedbump

trapezoidal 50|

—

CONFIDENTIAL
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TESTCENTER RODGAU-DUDENHOFEN

ACCELERATED STRUCTURAL DURABILITY

WSEGULA

TECHNOLOGIES

B Hill Route for lateral Loads
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