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Welcome to the
1stInternational
Online Conference 2021!

25+ Years of Excellence in Durability & Dynamics



Plans for first ECS Simulation Conference M MAGNA

* Move from Steyr to Linz “Steel World”
» Generous meeting rooms & exhibition space

» Voestalpine company tour

“Work /
Wealth / f 5
Power” @

» Cultural option to Steyr town with district exhibition



Plans for ECS’ first Simulation Conference... M MAGNA

crumble because of...




Welcome to ECS’ First Unified Online Conference MMAGNA

»

2074
ECS SIMULATION
CONFERENCE
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1st International ECS Simulation Conference M MAGNA

SYSTEM DYNAMICS &
STRUCTURAL DURABILITY

FEMFAT 13t International FEMFAT User Meeting (1997)

6" International Conference
“Dynamic Simulation in Vehicle Engineering”

UL MAMBA JIMNOISE

IEEVZ S W.X=] 1stInternational User Meeting (2013 local 4)



Engineering Center Steyr Structural Analysis

M MAGNA

Durability / Strength

ﬂ Drivability

Dynamics / Acoustics

Stiffness )
Static strength * Ride comfort
Durability Acoustics

Crash

Load generation

Tools: ANSA, NASTRAN, ABAQUS, ANSYS, MOLDEX3D, ADAMS, SIMPACK, MATLAB...



Engineering Center Steyr Fatigue Laboratory M MAGNA

Equipment and Infrastructure

. 250 Servo-hydraulic actuators * 9 Foundations (up to 500 tons)
. Forces between 10 kN — 500 kN . Max. weight of specimen 50 tons
. Frequency up to 100 Hz . Flexible modular test rig systems

e 40 actuators controlled simultaneously

Main Testing Topics

*  Body fatigue *  Frontend

*  Axle and suspension . Material and joint testing

. Exhaust system . Measurement data logging and
+  Frame and subframe processing

. Steering system

Fatigue Testing Workflow

*  Testing concept . Creation of test program
. Design of test rig «  Testrig iteration
*  Testrig setup *  Fatigue testing




Global Automotive
Trends

M MAGNA

Alternative
Powertrain
Technologies

Structural Aspects

The
Driverless
Car , I’'s only Revolution

Impossible
until it isn’t “

Connected

A World Stronger

of Car- and Lighter



1st International ECS Simulation Conference M MAGNA

SYSTEM DYNAMICS &
[FEMFAT STRUCTURAL DURABILITY

« Modal approaches in fatigue assessment < higher excitation frequencies

Hot topics

« Random response fatigue analysis considering mean stresses,
local plasticity and anisotropic material behavior < speed, testing standards

* Durability assessment of joints with vibration loading and contact «<» accuracy

* Processing and definition of power spectral densities <> e-mobility



1st International ECS Simulation Conference M MAGNA

SYSTEM DYNAMICS &
STRUCTURAL DURABILITY

* Full vehicle dynamics < e-mobility

Hot topics

» Road load data generation < everlasting topic
* Modeling techniques for damping and non-linearities < accuracy

* New challenges of electro-mobility <» noise, vibrations, durability



1st International ECS Simulation Conference M MAGNA

SYSTEM DYNAMICS &
IFEMFAT LABJ] STRUCTURAL DURABILITY

« Generation of load data for simulation models based on measured responses
< combined analysis / testing approach

Hot topics

» Optimized test programs and test time reduction <» economics & accuracy
MBS models verification and optimization < results quality

« Calculation of 3D road surfaces without test track scanning < availability



Printed Circuit Board Simulation Process MAMAGNA
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Vibrational Fatigue
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Printed Circuit Board Testing A MAGNA

Electrodynamic Shaker Table & Climate Chamber

Force sine/noise/shock 125000/115000/375000 N ¥ N Py, e
Frequency range 5 - 2500 Hz = :

Main resonance > 2100 Hz /,

Max. displacement sine/noise/shock 63,5/63,5/76,2 mm ' :

Max. velocity sine/noise/shock 2,0/2,0/4,0 m/s

Max. acceleration sine/noise/shock  100/90/300 g

Operating from 7/2021




Material Testing Center A MAGNA

Servo Hydraulic and Resonance Test Benches

3 MTS axial test benches
3 MTS bending test benches
RUMUL 150 kN from 45-260 Hz

Elevated temperatures up to 1000 deg. C
Climatized room

Argon fire extinguisher

In operation since 12/2020



MAGNA Academic Fatigue Research Award 2023 g macna

» Honor academic work about fatigue M MAGNA

» Chance for young engineers / researchers e g
mulation Critical p/jk

» Strengthen our relationship to research

ce factorsg perlitiCEs
isotropic 2 material data (]

» Not limited to analysis or FEMFAT related " Database  notoh effect i

hesis 10
tlnternatlona\

experts

» Jury from ECS & industry & academic

Academic Fatigue
Research Award

Please encourage students
and postgraduates to participate!

Prize money € 5000

femfat.magna.com




1st International ECS Simulation Conference A MAGNA

Thank you for making it happen!

Presenters ECS Marketing Local
Team Representatives
ECS Sales &
Support Team Exhibitors Chairmen

25+ Years of Excellence in Durability & Dynamics
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EXCELLENCE.
\SPIRING INNOVATION.



