INDEX

CHASSIS.TECH PLUS SECTION

KEYNOTE LECTURES |

Chassis 2025 - strategic key competence or commodity ? 5
Thomas Muller, M. C. Paefgen, AUDI AG

Networked, electric, autonomous — 7

the intelligent chassis of the future
Dr. Holger Klein, ZF Friedrichshafen AG

Disruptive changes ~ a challenge for product 11
and corporate strategies
Stefan Randak, Atreus GmbH

KEYNOTE LECTURES i

Steer-by-wire — next-generation steering system 25
for future mobility

Roland Greul, B. Hauser, Robert Bosch Automotive Steering GmbH;

A. Gaedke, Robert Bosch GmbH

Driving experience vs. mental stress with automated 27
lateral guidance from the customer’s point of view -

the relation between moderate customer reviews

of the lane keeping assistant, reduced confidence

and high mental stress

Prof. Bernhard Schick, C. Seidler,

Y.-J. Kuo, Research Center Aligdu (FZA),

Kempten University of Applied Sciences;

Seda Aydogdu, MdynamiX AG

Bibliografische Informationen ‘ HE
http://d-nb.info/1167953835 digitalisiert durch B I| Y LE


http://d-nb.info/1167953835

KEYNOTE LECTURES Ill

The chassis of the all-new LS / LC -

Lexus luxury prestige Sedan / Coupé

Masaya Akita, Lexus International (Toyota Motor Corporation),
Japan

Driverless robocabs - challenges and solutions
regarding chassis technology

Dr. Andree Hohm, N. Balbierer, S. Pla, R. Syrnik,
Continental Teves AG & Co. oHG

i30N - the first high-performance vehicle development
from Hyundai

Albert Biermann, Dr. J. Park, K. Késter, Hyundai Motor Group,
South Korea

Vi

47

59

61



PARALLEL STRAND |
NEW CHASSIS SYSTEMS

Chassis development for a fully electric vehicle 77
with quattro drivetrain
Oswin Rdéder, Dr. Michael Wein, AUDI AG

Chassis design of the aCar — a light commercial vehicle 89
for Sub-Saharan Africa

Michael Schmidt, T. Zehelein, Prof. Dr. M. Lienkamp,

Institute of Automotive Technology (FTM), TU Munich

Development of a disruptive semitrailer tractor in lightweight 105
Urs Gunzert, Steve Sattler, J. Hintereder, MAN Truck & Bus AG

AUTONOMOUS VEHICLES

What can we learn from autonomous level-5 motorsport? 123
Johannes Betz, A. Heilmeier, F. Nobis, T. Stahl, L. Hermansdorfer,

Prof. Dr. M. Lienkamp, Institute of Automotive Technology (FTM),

A. Wischnewski, Prof. Dr. B. Lohmann, Chair of Automatic Control,

TU Munich

Assisted and autonomous driving on driving simulators 147
Mattia Bruschetta, Department of Information Engineering,
University of Padova, ltaly; D. Minen, VI-grade s.r.1., ltaly

Lateral dynamics on the vehicle test bed - 163
a steering force module as a validation tool

for autonomous driving functions

Martin Férster, Prof. Dr. P. E. Pfeffer, Automotive Engineering,

Munich University of Applied Sciences; R. Hettel, Dr. C. Schyr,

AVL Deutschland GmbH

Vehicle motion control layer ~ a modular abstraction layer 177
to decouple ADAS from chassis actuators

Dr. Eckehard Miinch, H. Bestmann, Dr. C. Lovell, S. Polimeyer,

M. Salari Khaniki, D. Schulte, ZF Friedrichshafen AG



PARALLEL STRAND Ii

RIDE COMFORT

Continental Air Supply — a scalable closed loop system 195
for efficient air suspension solutions
Dr. Uwe Folchert, Continental Teves AG & Co. oHG

Explicit model predictive control 201
of an active suspension system

Miguel D’'Haens, K. Reybrouck, C. Lauwerys,

B. Vandersmissen, M. Al Sakka, K. Motte, J. Theunissen,

Tenneco Automotive Europe bvba, Belgium;

Prof. Dr. A. Sorniotti, Dr. P. Gruber, Dr. S. Fallah,

University of Surrey, UK

Improvement of ride comfort by triple Skyhook control 215
Etsuo Katsuyama, Toyota Motor Corporation, Japan

CHASSIS CONTROL SYSTEMS

Development of GVC Moment Plus Control for mass production 237
Daisuke Umetsu, Y. Takahara, O. Sunahara, F. Kato,

Mazda Motor Corporation, Japan; Prof. M. Abe,

Prof. Dr. M. Yamakado, Y. Kano, Kanagawa Institute of Technology,
Japan,; J. Takahashi, Hitachi Ltd., Japan

Development of a real-time friction estimation procedure 249
Dr. Gerd Miiller, V. Gregull, C. Brasemann, Prof. Dr. S. Milller,
Department of Vehicle Engineering, TU Berlin

ITC — model-based feed forward traction control 265
Dr. Lars Konig, F. Schindele, Dr. J. Ghosh,
Bosch Engineering GmbH

Analysis of the potential of a new control approach 285
for traction control considering a P2-Hybrid drivetrain

Alexander Zech, Dr. T. Eberl, C. Marx, BMW Group;

Prof. Dr. S. Miller, Department of Vehicle Engineering, TU Berlin



CHASSIS.TECH SECTION

DEVELOPMENT METHODS

Concept study: Networking requirements for test benches 309
which support the product release process on the system level

for Autonomous Driving (AD)

Thomas Maur, ZF Group

Top-down development of controllers 325
for highly automated driving using solution spaces

Jan-Dominik Korus, P. Garcia Ramos, C. Schiitz, BMW Group;

Prof. Dr. M. Zimmermann, Chair of Product Development,

TU Munich; Prof. Dr. S. Muller, Department of Vehicle Engineering,

TU Berlin

Virtual chassis validation of commercial vehicles 343
at MAN Truck & Bus
Manuel Armbrister, A. Schmid, MAN Truck & Bus AG

ELASTOMERIC BUSHING AND WHEEL SUSPENSION

Potential of elastodynamic analysis 367
for robust suspension design in the early development stage

Stefan Bichner, Prof. Dr. M. Lienkamp,

Institute of Automotive Technology (FTM), TU Munich;

P. Streubel, N. Deixler, Dr. R. Stroph, U. Ochner, BMW Group

The behavior of elastomer components in chassis systems 387
under operating and special loads in real operating conditions

and in the computational determination of sectional loads

Frieder Riedel, Daimler AG

Enhanced experimental suspension examination 413
Maximilian Georg Reisner, Prof. Dr. G. Prokop,
Chair of Automotive Engineering, TU Dresden; H. Krome, AUDI AG

Xl



Xl

INNOVATIVE MATERIALS AND METHODS

Carbon Fiber Reinforced Plastic (CFRP) anti-roll bar 43
and CFRP drop link in the Porsche 911 GT2 RS and 911 GT3 RS

with Weissach Package

Eric Begenau, B. Schmidt, Dr. Ing. h.c. F. Porsche AG

Capability of glass fiber reinforced plastics 44
for lightweight design control arms in wheel suspensions

Dr. Stefan Kurtenbach, G. Schontauf,

Automotive Center South Westfalia; Prof. Dr. Andreas Nevoigt,

D. Butakov, Laboratory for Suspension Systems,

South Westfalia University of Applied Sciences

Damper diagnosis by artificial intelligence 4¢
Thomas Zehelein, A. Merk, Prof. Dr. M. Lienkamp,
Institute of Automotive Technology (FTM), TU Munich



STEERING.TECH SECTION
STEERING FEEL AND HUMAN-MACHINE INTERFACE (HMI)

Steering features of the new Ford Focus 487
Dr. Thorsten Hestermeyer, W. Bongarth, J. Dornhege,

Ford-Werke GmbH

Objectification of the feedback behavior of the suspension 505

and steering system

Dario Dusterloh, Dr. A. Uselmann, J. Scherhaufer, Dr. C. Bittner,
Dr. Ing. h.c. F. Porsche AG; Prof. Dr. Dr. D. Schramm,

Chair of Mechatronics, University of Duisburg-Essen

Does the steering wheel have a future? A UX study 527
Dr. Alisa Lindner, R. Greul,
Robert Bosch Automotive Steering GmbH

NEW STEERING CONCEPTS

Steering on demand for dual-mode vehicles 539
Joe Klesing, J. Zuraski, A. Rezaeian,
Nexteer Automotive Corp., USA

OEM perspective on decoupled steering systems 551
Riccardo Ficca, Jaguar Land Rover Limited, UK

Cockpit 2025 — an HMI concept for autonomous 553
and manual driving

Tobias Koéb, Dr. T. W. Heitz, Dr. A. Schacht, D. Kreutz, T. Bayer,
thyssenkrupp Presta AG, Liechtenstein

Xl



DEVELOPMENT METHODS

Advanced data acquisition and real-time data analysis system 563
for vehicle operational noise testing
Yuriy Kandinov, ZF Group, USA

Development of a steering characteristics optimization process 573
Xabier Carrera Akutain PhD, K. Ono, A. Ocariz, G. Tsitouridis,

Toyota Motor Europe, Belgium; S. lwamatsu,

Toyota Motorsport GmbH

EPS SW integration test automation 597
based on architectural design

Maciej Obszarny, P. Niggemeier, W. Grygierek, W. Makuch,

ZF Group, Poland / Germany

XV



BRAKE.TECH SECTION

FUTURE BRAKE SYSTEMS

Brake systems 2025 — future trends 617
Christian Vey, Continental Teves AG & Co. oHG

Distributed brake-by-wire system for next-generation 633

road vehicles
Beniamin Szewczyk, A. Ciotti, L. Cappelletti, Brembo S.p.A, Italy

Brake-control-based holistic truck motion control concept 645
for automated driving

Dr. Falk Hecker, F. Stambrau, A. Mustapha,

Knorr-Bremse Systeme fiir Nutzfahrzeuge GmbH

BRAKE DUST

Brake particle emissions — a global challenge 649
Dr. Sebastian Gramstat, R. Waninger, AUDI AG;

Dr. D. Lugovyy, M. Schréder, Horiba Europe GmbH;

Dr. T. Grigoratos, Joint Research Centre (JRC),

European Commission (EC), Italy

Real driving emissions measurement of brake dust particles 663
David Hesse, Prof. Dr. K. Augsburg, T. Feiftel, F. Wenzel,
Department of Automotive Engineering, TU limenau

Low emission brakes — can the friction brake still be saved? 675
Donatus Neudeck, Dr. Ing. h.c. F. Porsche AG

XV



BRAKE CONTROL SYSTEMS AND VIBRATION

Modal analysis of brake discs - 691
effect of wear on the frequency spectrum

Lutz Pander, Prof. Dr. R. Mayer, Vehicle System Design,

TU Chemnitz

Virtualization of the brake noise development process 717
to guarantee robust start quality
Dr. Martin Treimer, BMW Group

Explicit non-linear model predictive control 733
for vehicle stability control

Mathias Metzler, Dr. D. Tavernini, Prof. Dr. A. Sorniotti,

Dr. P. Gruber, Centre for Automotive Engineering,

University of Surrey, UK

XVi



TIRE.WHEEL.TECH SECTION

WHEEL TECHNOLOGIES AND TRENDS

The Maxion flexible wheel with Michelin Acorus Technology 757
Ralf Duning, Maxion Wheels EAAP Holding GmbH;

Daniel Walser, Michelin Recherche et Technique SA, Switzerland;

P.-E. Sorel, MICHELIN Incubateurs Europe — ACORUS, France

Guidelines for the testing and inspection of plastic wheels 769
for passenger cars and motorcycles

Klaus Baltruschat, S. Dittmar, T. TallafuB,

TUV SUD Product Service GmbH

Porsche 911 Turbo carbon wheel 785
Gerd Burk, K. Hendrickx, J. Boés, Dr. Ing. h.c. F. Porsche AG

TIRE TESTING AND SIMULATION

European and international harmonized tire regulations — 799
impact on vehicle development
Lars Netsch, TUV SUD Auto Service GmbH; J. Burghardt, AUDI AG

Efficient parameterization of a user-friendly tire model 811
Ronnie Dessort, Dr. C. Chucholowski, TESIS GmbH
Managing the variety of potential tire/wheel sizes 827

in the early vehicle development process
Francesco Calabrese, Dr. M. Bécker, A. Gallrein,
Fraunhofer Institute for Industrial Mathematics (ITWM);
Luca Dusini, Maserati S.p.A, Italy

Xvil



TIRE PERFORMANCE AND TIRE SLIP ANALYSES

Real-time high-resolution road condition map for the EU 851
Per Magnusson, H. Frank, NIRA Dynamics AB, Sweden;
T. Gustavsson, E. Almkvist, Klimator AB, Sweden

Longitudinal tire slip curve identification 877
from vehicle road tests

Stefano Murgia, A. G. Bissoli, FCA Italy S.p.A,;

L. Ceccarini, C.S.l. S.p.A,, Italy; Y. Gaspari, University of Pisa, Italy

Something from (almost) nothing: an overview of tire modeling 901
in F1 using minimal data sets
Dr. Vasilis Tsinias, Renault Sport Racing Limited, UK

XVill



