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Synopsis

The objective of the book is to impart a systematic understanding of
theoretical basic and to approach a general method for analying any type of
self-excited vibration ( SEV). The introduction starts with a general
explanation of the constitutive mechanisms of SEV, as well as a concise
survey of main features of its mathematical model. The remains of the book
are composed of three parts.

First part is devoted to various analying methods of autonomous
ordinary differential equations. Chapter 2 deals with geometric method,
including phase plane method and point by point transformation method. In
chapter 3, stability method, such as algebraic criterion, freguency criterion
and quadratic form criterion, are illustrated. In chapter 4, the analytic
methods,including the perturbation method,averaging method and nonlinear
dynamics method, are given. In chapter 5, some methods for approaching
man-made closed-loop control systems.including linear and nonlinear control
system,are provided. A brief review of quadratic form optimal control theory
is introduced.

Second part is devoted to study various type of SEV in engineering
fields respectively. Chapter 6 introduces the friction chatter and hunting of
mechanical system in detail. In chapter 7, the shimmy of steering wheel and
front axle system of automabils is analyzed with point contact theory of tyre.
In chapter 8, several kinds of rotor whirl and oil whip are studied with
stability method. In chapter 9, the flow-induced self-excited vibration, such as
vortex-induced vibration, classical flutter, stalling flutter and fluid elastic
instability, are involved. Chapter 10 provides approaching results of four
kinds of man-made nonlinear control systems, such as the temperature
control system, positional servo system and hydraulic servo system. All of

these SEV phenomenon are thoroughly studied with simple mathematical
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model.

Third part gives a general method for studying any type of SEV,
particularly an universal method for building the mathematical model of SEV
systems. A brief review of active control of self-excited vibration is
introduced with two examples in this part.

The book is intended to serve as a particular reference literature for
senior researchers in dynamics and vibration field. The book can be also
served as reference book for teachers and graduate students majored in
engineering field, mechanical engineering, aeronautical engineering, civil

engineering and control engineering.
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