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ABSTRACT

Contact dynamics is an important subject in theory and practice and still necds thorough studies. Contact proh-
lems with friction and impacts appear in many industrial fields such as mechanics, instruments. vehicles. and so on.
Only when these their computational problems is salved, it is possible to simulate real contact process, improve de-
sign. save cost and reduce noise,

In thix book. today's hasic methads of computing contact dynamics are introduced completely, which include
multibodies dynamics. linear and nonlinear finite element methods, contacts of rigid hodies or deformable bodies.,
numerical and geometric algorithms. and so on. The attention is focused on how to solve the dynamical contact
problems with large motior and large deformation by the hybrid multibody system  finite element algorithm. And
the theory model and experiment approaches 1o describe the contact process are discussed.

This book is written for graduate students majoring in mechanics. machines, automobile. instruments and oth-

ors as a texthook. or for scientists and engineers studying in these ficlds as a reference.
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Contact problems are found in many areas of
solid mechanics with broad application to mechanical
engineering and natural science. For example, loco-
motion is based completely on the contacts between
feet and grounds. Though contacts and impacts exist
in a wide variety of circumstances, contact dynamics
is still not well enough understood. From an engi-
neering point of view. the understanding and model-
ing of contact dynamics plays an important role in de-
sign, for example, to reduce wear, 1o avoid noise or
to enhance the safety. From a scientific point of
view, the treatment of contacts is very demanding
and complicated. The algorithms are complex and
numerical simulations lead to high computation time;
they require great care and experience in order to give
reliable results describing the mechanical problem ap-
propriately. Besides the phenomena of deformation
and wave propagation, the unilateral nature of con-
tacts, which mathematically leads to inequality con-
straints, is the main reason of the challenges.

In the book, Computational Contact Dynamics,
Peter Eberhard and Bin Hu present important nu-
merical, analytical and experimental methods known
in the recent literature for describing dynamical con-
tact problems. In modeling contacts, the authors
keep in mind the golden rule that models must be as
simple as possible and as accurate as necessary. For
the low frequency rigid body motion, the multibody
system method is used. If, on the other hand, high
frequency wave propagation is considered, the finite
element method provides powerful tools for the anal-
ysis of contacts. To combine the benefits of both ap-
proaches—efficiency of rigid body models and accura-
cy of finite element models, hybrid methods for
multibody systems with impacts and contacts have
been developed by the authors. Numerical algorithms
should be validated by analytical and experimental in-
vestigations. In this book, some analytical methods
and experimental tools for measuring impact respon-

ses are also mentioned. The book contains in a con-
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sistents complete and well organized manner all nec-
essary information and algorithms which are required
1o understand and simulate contact problems. and it
can be used in its completeness as desk reference.

The authors have been working in my research
group for many years, They have developed and en-
hanced many of the described ideas and published
their results in highly respected international scientif-
ic journals. The authors presented their contributions
at many international conferences and workshops and
geve invited presentations about their work in semi-
nars all over the world. In the year 20C0. Peter
Eberhard received the prestigious Richard- von-Mises-
Award of the GAMM (Society of Applied Mathe-
matics and Mechanics) for his development of the hy-
brid contact approach. Peter Eberhard and Bin Hu
have been involved in the Collaborative Research
Center SFB 404 on Multi-field Problems in Continu-
um Mechanics sponsored by the DFG (German Re-
search Council). In this program applied mathemati-
cians and theoretical engineers are collaborating at the
University of Stuttgart since 1995, The presented
methods are more and more frequently used for the
solution of academic and industrial problems. e. g. in
a large research project of the Robert Bosch GmbH,
a leading engineering company, where the reduction
of braking noise for automobiles is investigated.

Given the timeliness and the industrial relevance
of contact problems as well as the outstanding ex-
pertise of the authors in the field. 1 have no doubt
that this book will be very useful for students, re-
searchers and practitioners who intend 1o start work-
ing in contact dynamics or to improve their knowl-
edge about certain aspects they are not yet familiar
with. Due to the vast amount of presented material
and its consistent description it can serve both as in-
troductory textbook or as research monograph descri-
bing some of the latest developments in an active field
of research.

I wish the reader good success in his studies and

a lot of benefit from this most valuable book.

Full Professor of Mechanics
University of Stuttgart. Germany
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