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Preface to the second edition

In light of the very positive feedback to the first edition, the main structure
of the book remains, for the most part, the same. All the material, how-
ever, has been scrupulously revised and updated, and hardly any page has
been left untouched. Besides correcting the errors (at least the ones that
I have found), there are a few major changes and many minor changes.
In particular, some new material which corrects certain omissions in the
first edition has been included, Chapters 2, 3, 11 and 12 and Appendix A
have been almost entirely rewritten and some significant changes have been
made in Chapter 8. In addition to all this, many minor changes pervade the
entire text.

A new feature in style and presentation of the text is the introduction
of numbered remarks in every chapter. These remarks vary in nature;
while some are short digressions or incidental comments that can be
skipped at a first reading, most of them are complements, extensions
and/or clarifying points that bear a strict relation to the subject being
discussed or that anticipate some major topic to be considered in more
detail in other parts of the book. Separating the remarks from the main
text, in the author’s opinion, enhances clarity and does not interrupt the
flow of ideas.

In this edition, however, there is less on electronic measuring instrumen-
tation because Dr. V. Ferrari — who, in the first edition, wrote the three
chapters on the subject — could not, for personal reasons and not without
regret, give his contribution to this new edition.

As for the first edition, the author will be glad to hear from readers

and will be grateful for the notification of errors and suggestions for
improvement.

Paolo L. Gatti
Milan
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Preface to the first edition

This book deals primarily with fundamental aspects of engineering vibra-
tions within the framework of the linear theory. Although it is true that in
practical cases it is sometimes not easy to distinguish between linear and
nonlinear phenomena, the basic assumption throughout this text is that the
principle of superposition holds.

Without claiming completeness, the authors’ intention has been to discuss
a number of important topics of the subject matter by bringing together,
in book form, a central set of ideas, concepts and methods which form the
common background of real-world applications in disciplines such as struc-
tural dynamics, mechanical, aerospace, automotive and civil engineering,
to name a few.

In all, the authors claim no originality for the material presented.
However, we feel that a book such as this one can be published at the
end of the 1990s because, while it is true that the general theory of linear
vibrations is well established (Lord Rayleigh’s book Theory of Sound is
about a century old), this by no means implies that the subject is ‘closed’
and outside the mainstream of ongoing research. In fact, on the one hand,
the general approach to the subject has significantly changed in the last
30 years or so. On the other hand, the increasing complexity of practical
problems puts ever higher demands on the professional engineer who, in
turn, should acquire a good knowledge in a number of disciplines which
are often perceived as distinct and separate fields.

Also, in this regard, it should be considered that the computer revolution
of recent years, together with the development of sophisticated algorithms
and fully automated testing systems, provides the analyst with computa-
tion capabilities that were unimaginable only a few decades ago. This state
of affairs — despite the obvious advantages — may simply lead to confu-
sion and/or erroneous results if the phenomena under study and the basic
assumptions of the analysis procedures are not clearly understood.

The book is divided into two parts. Part [ (Chapters 1 to 12) has been
written by Paolo L. Gatti and is concerned with the theory and methods of
linear engineering vibrations, presenting the topics in order of increasing

XVii



xviii Preface to the first edition

difficulty - from single-degree-of-freedom systems to random vibrations
and stochastic processes —and also including a number of worked examples
in every chapter. Within this part, the first three chapters consider some
basic definitions and concepts to be used throughout the book (Chapter 1),
a number of important aspects of a mathematical nature (Chapter 2) and
a concise treatment of analytical mechanics (Chapter 3). In a first reading,
if the reader is already at ease with Fourier series and Fourier and Laplace
transforms, Chapter 2 can be skipped without loss of continuity. However,
it is assumed that the reader is familiar with fundamental university calcu-
lus, matrix analysis (although Appendix A is dedicated to this topic) and
some basic notions of probability and statistics.

Part IT (Chapters 13 to 15) has been written by Vittorio Ferrari and deals
with the measurement of vibrations by means of modern electronic instru-
mentation. The reason why this practical aspect of the subject has been
included as a complement to Part I lies in the importance — which is some-
times overlooked — of performing valid measurements as a fundamental
requirement for any further analysis. Ultimately, any method of analysis,
no matter how sophisticated, is limited by the quality of the raw measure-
ment data at its input, and there is no way to fix a set of poor measurements.
The quality of measurement data, in turn, depends to a large extent on how
properly the available instrumentation is used to set up a measuring chain
in which each significant source of error is recognized and minimized. This
is especially important in the professional world where, due to a number
of reasons such as limited budgets, strict deadlines in the presentation of
results and/or real operating difficulties, the experimenter is seldom given
a second chance.

The choice of the topics covered in Part II and the approach used in the
exposition reflect the author’s intention of focusing the attention on basic
concepts and principles, rather than presenting a set of notions or getting
too much involved in inessential technological details. The aim and hope is,
first, to help the reader — who is only assumed to have a knowledge of basic
electronics — in developing an understanding of the essential aspects related
to the measurement of vibrations, from the proper choice of transducers
and instruments to their correct use, and, second, to provide the experi-
menter with guidelines and advice on how to accomplish the measurement
task.

Finally, it is possible that this book, despite the attention paid to review-
ing all the material, will contain errors, omissions, oversights and/or mis-
prints. We will be grateful to readers who spot any of the above or who
have any comment for improving the book. Any suggestion will be received
and considered.

Paolo L. Gatti
Vittorio Ferrari
Milan
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