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Preface for Chinese Version

It is very much of an honor to have this book translated for the
audience in China. I am indebted to Professor Zhao Liugi and his
cooperator for their initiative, their time, and their care in
undertaking such a difficult task. My best wishes go to them and to
all those who read this book as we all become closer partners in what
is a most exciting industry.

Designing a motor vehicle is an exercise in balancing tradeoffs in
different performance modes. The suspension that is optimal for ride
is not optimal for handling. Likewise, the powertrain that is optimal
for acceleration performance is not optimal for fuel economy. The
choices we make in designing each of the automotive systems
determine the personality of the vehicle, whether it is a truck, an
economy car, a luxury car, or a sports car.

This book is intended to provide a basic understanding of each of
the systems on a motor vehicle so that informed design decisions can
be made to achieve the desired dynamic performance. The content of
each chapter is guided by the question: What does an engineer need
to know about each system to understand its function? It attempts to
describe how each system functions both in narrative form and using
equations-the universal language by which we engineers
communicate-to quantify relationships between sub-system or
component properties and overall performance. Only through a
fundamental knowledge of the individual systems is it possible to
understand the vehicle as a total system.

In the past few decades the auto industry has undergone
dramatic changes characterized by fast growth, rapid adoption of new
technologies, and development of powerful new analytical tools. The

ability to simulate vehicle dynamic performance with a high degree of
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fidelity, using software like CarSim® or ADAMS®, enables development of
automotive products long before hardware is built. Yet due to the complexity of a
motor vehicle and the interactions between systems, simulation in the *virtual
world” leads to trial and error solutions, unless the underlying functions of each
system are well understood. It is hoped that this book contributes to that
understanding.

It is often said that we achieve our highest goals by standing on the shoulders of
those who have preceded us. That is true as well in the case of this book. Over the
years, the automotive industry has been the professional home of many gifted
engineers. Although too numerous to list here, I would like to acknowledge and
honor their contributions to the understanding of motor vehicles presented in this
book.

Thomas D. Gillespie
Ann Arbor,Michigan
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BRNAAREHTLE,RAOTEAH & KA & ERF

AFRTHXBREFHAFNKERS. RARERERGE
RERABREHRAE. A AERENABNE DI RESRAR
EHRBETFE, RINERTAFHFIRNEBARTRIKAFH
MEARERRE LFARE FLAREAREHAHE.

HEEEEREAAFLENRERHRH TR BT UER
HTAEWIHETHBEARBHEBFXAF IR RE. FFLIF
W ADFCRER: - N IRFEERESIXTENREREW
HRABAEMTHEHSE? WEENAXFHRE R F LR (H
BMIRMWEFRERAES) RN EENAFRAAN IR UREL
ERAABEHGHRESAFLAMBIANX A,

EREZHAFE AFTUEFTELX—AEREH K, ¥
BRBBERA, HRBANIH TR REB) THEB AL B R, B
R4 # 8 #, m CarSim® 5t ADAMS®, T YR E L HE MR E W H#
BCERNEAFFEORHSRA Y KRB ED KRR T A RATH
Ko R i TAEFNERBURAFLA R AL ANZTIHRA, R
HENMAFREN T HEREERE TR A B R E#THEHRR
BB LZRAENTE. LEHENREHAEZERENAE R
G ITHEEHTR.

FEHBMNAARENANRB LA 2B RBHEAF, HHW
EHRASHETXAE, REFKAETLELRTRSNRERBRH
TR, dFRNNEFAS, REE——Flt, BEREAMMNELEA
FHEAMETREURCHRB AR E,

Thomas D. Gillespie
Ann Arbor,Michigan




Thomas D. Gillespie, Ph. D. , is a Research Professor at the Uni-
versity of Michigan Transportation Research Institute His career has
encompassed professional experience at the Pennsylvania State
University, PPG Industries, the U. S. Army Corps of Engineers,
Ford Motor Company, and the University of Michigan. In the late
1980s he served on the White House staff as a Senior Policy Analyst
in the Office of Science and Technology Policy.

Throughout his career Dr. Gillespie has been involved with
research on the dynamic behavior of cars and trucks including the
relationship to friction and roughness properties at the tire/road
interface. He led the World Bank team in the international
experiments from which the International Roughness Index was
developed as the worldwide standard for characterization of road
roughness. For nearly three decades, he has been active in
development and testing of methods for simulating vehicle dynamics,
and is a co-founder of Mechanical Simulation Corporation in Ann
Arbor, Michigan, producers of CarSim® and TruckSim® vehicle
dynamics simulation software.

Dr. Gillespie is active in teaching at both the university level and
in industry. At the University of Michigan he teaches three courses-
Automotive Engineering, Integrated Vehicle Systems Design and a
short course on the Mechanics of Heavy-Duty Trucks. His vehicle
dynamics course, for which this book was developed, has been
delivered at all three major automobile manufacturers in the United

States, along with many of the first tier suppliers.
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