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Nonlinear Mechanical Vibrations
Nonlinear behavior can be found in such highly disparate areas as population biology
and aircraft wing flutter. Largely because of this extensive reach, nonlinear dynamics
and chaos have become very active fields of study and research. This book uses an
extended case study - an experiment in mechanical vibration - to introduce and explore
the subject of nonlinear behavior and chaos. Beginning with a review of basic
principles, the text then describes a cart-on-a-track oscillator and shows what happens
when it is gradually subjected to greater excitation, thereby encountering the full
spectrum of nonlinear behavior, from simple free decay to chaos. Experimental
mechanical vibration is the unifying theme as the narrative evolves from a local, linear,
largely analytical foundation toward the rich and often unpredictable world of
nonlinearity. Advanced undergraduate and graduate students, as well as practising
engineers, will find this book a lively, accessible introduction to the complex world of
nonlinear dynamics.
Mechanical Vibrations, 6/e is ideal for undergraduate courses in Vibration Engineering.
Retaining the style of its previous editions, this text presents the theory, computational
aspects, and applications of vibrations in as simple a manner as possible. With an
emphasis on computer techniques of analysis, it gives expanded explanations of the
fundamentals, focusing on physical significance and interpretation that build upon
students' previous experience. Each self-contained topic fully explains all concepts and
presents the derivations with complete details. Numerous examples and problems
illustrate principles and concepts.
This introductory book covers the most fundamental aspects of linear vibration analysis
for mechanical engineering students and engineers. Consisting of five major topics,
each has its own chapter and is aligned with five major objectives of the book. It starts
from a concise, rigorous and yet accessible introduction to Lagrangian dynamics as a
tool for obtaining the governing equation(s) for a system, the starting point of vibration
analysis. The second topic introduces mathematical tools for vibration analyses for
single degree-of-freedom systems. In the process, every example includes a section
Exploring the Solution with MATLAB. This is intended to develop student's affinity to
symbolic calculations, and to encourage curiosity-driven explorations. The third topic
introduces the lumped-parameter modeling to convert simple engineering structures
into models of equivalent masses and springs. The fourth topic introduces
mathematical tools for general multiple degrees of freedom systems, with many
examples suitable for hand calculation, and a few computer-aided examples that
bridges the lumped-parameter models and continuous systems. The last topic
introduces the finite element method as a jumping point for students to understand the
theory and the use of commercial software for vibration analysis of real-world
structures.
This monograph addresses the systematic representation of the methods of analysis
developed by the authors as applied to such systems. Particular features of dynamic
processes in such systems are studied. Special attention is given to an analysis of
different resonant phenomena taking unusual and diverse forms.
This book focuses on several key aspects of nonlinear systems including dynamic
modeling, state estimation, and stability analysis. It is intended to provide a wide range
Page 1/9

Acces PDF Nonlinear Mechanical Vibrations
of readers in applied mathematics and various engineering disciplines an excellent
survey of recent studies of nonlinear systems. With its thirteen chapters, the book
brings together important contributions from renowned international researchers to
provide an excellent survey of recent studies of nonlinear systems. The first section
consists of eight chapters that focus on nonlinear dynamic modeling and analysis
techniques, while the next section is composed of five chapters that center on state
estimation methods and stability analysis for nonlinear systems.
Hilbert Transform Applications in Mechanical Vibration addresses recent advances in
theory and applications of the Hilbert transform to vibration engineering, enabling
laboratory dynamic tests to be performed more rapidly and accurately. The author
integrates important pioneering developments in signal processing and mathematical
models with typical properties of mechanical dynamic constructions such as resonance,
nonlinear stiffness and damping. A comprehensive account of the main applications is
provided, covering dynamic testing and the extraction of the modal parameters of
nonlinear vibration systems, including the initial elastic and damping force
characteristics. This unique merger of technical properties and digital signal processing
allows the instant solution of a variety of engineering problems and the in-depth
exploration of the physics of vibration by analysis, identification and simulation. This
book will appeal to both professionals and students working in mechanical, aerospace,
and civil engineering, as well as naval architecture, biomechanics, robotics, and
mechatronics. Hilbert Transform Applications in Mechanical Vibration employs modern
applications of the Hilbert transform time domain methods including: The Hilbert
Vibration Decomposition method for adaptive separation of a multi-component nonstationary vibration signal into simple quasi-harmonic components; this method is
characterized by high frequency resolution, which provides a comprehensive account of
the case of amplitude and frequency modulated vibration analysis. The FREEVIB and
FORCEVIB main applications, covering dynamic testing and extraction of the modal
parameters of nonlinear vibration systems including the initial elastic and damping force
characteristics under free and forced vibration regimes. Identification methods
contribute to efficient and accurate testing of vibration systems, avoiding effortconsuming measurement and analysis. Precise identification of nonlinear and
asymmetric systems considering high frequency harmonics on the base of the
congruent envelope and congruent frequency. Accompanied by a website at
www.wiley.com/go/feldman, housing MATLAB®/ SIMULINK codes.

Focusing on applications rather than rigorous proofs, this volume is suitable for
upper-level undergraduates and graduate students concerned with vibration
problems. In addition, it serves as a practical handbook for performing vibration
calculations. An introductory chapter on fundamental concepts is succeeded by
explorations of frequency response of linear systems and general response
properties, matrix analysis, natural frequencies and mode shapes, singular and
defective matrices, and numerical methods for modal analysis. Additional topics
include response functions and their applications, discrete response calculations,
systems with symmetric matrices, continuous systems, and parametric and
nonlinear effects. The text is supplemented by extensive appendices and
answers to selected problems. This volume functions as a companion to the
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author's introductory volume on random vibrations (see below). Each text can be
read separately; and together, they cover the entire field of mechanical vibrations
analysis, including random and nonlinear vibrations and digital data analysis.
This monograph presents an introduction to Harmonic Balance for nonlinear
vibration problems, covering the theoretical basis, its application to mechanical
systems, and its computational implementation. Harmonic Balance is an
approximation method for the computation of periodic solutions of nonlinear
ordinary and differential-algebraic equations. It outperforms numerical forward
integration in terms of computational efficiency often by several orders of
magnitude. The method is widely used in the analysis of nonlinear systems,
including structures, fluids and electric circuits. The book includes solved
exercises which illustrate the advantages of Harmonic Balance over alternative
methods as well as its limitations. The target audience primarily comprises
graduate and post-graduate students, but the book may also be beneficial for
research experts and practitioners in industry.
This comprehensive and accessible book, now in its second edition, covers both
mathematical and physical aspects of the theory of mechanical vibrations. This
edition includes a new chapter on the analysis of nonlinear vibrations. The text
examines the models and tools used in studying mechanical vibrations and the
techniques employed for the development of solutions from a practical
perspective to explain linear and nonlinear vibrations. To enable practical
understanding of the subject, numerous solved and unsolved problems involving
a wide range of practical situations are incorporated in each chapter. This text is
designed for use by the undergraduate and postgraduate students of mechanical
engineering.
This book provides a comprehensive discussion of nonlinear multi-modal
structural vibration problems, and shows how vibration suppression can be
applied to such systems by considering a sample set of relevant control
techniques. It covers the basic principles of nonlinear vibrations that occur in
flexible and/or adaptive structures, with an emphasis on engineering analysis and
relevant control techniques. Understanding nonlinear vibrations is becoming
increasingly important in a range of engineering applications, particularly in the
design of flexible structures such as aircraft, satellites, bridges, and sports stadia.
There is an increasing trend towards lighter structures, with increased
slenderness, often made of new composite materials and requiring some form of
deployment and/or active vibration control. There are also applications in the
areas of robotics, mechatronics, micro electrical mechanical systems, nondestructive testing and related disciplines such as structural health monitoring.
Two broader themes cut across these application areas: (i) vibration suppression
– or active damping – and, (ii) adaptive structures and machines. In this
expanded 2nd edition, revisions include: An additional section on passive
vibration control, including nonlinear vibration mounts. A more in-depth
description of semi-active control, including switching and continuous schemes
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for dampers and other semi-active systems. A complet e reworking of normal
form analysis, which now includes new material on internal resonance,
bifurcation of backbone curves and stability analysis of forced responses. Further
analysis of the nonlinear dynamics of cables including internal resonance leading
to whirling. Additional material on the vibration of systems with impact friction.
The book is accessible to practitioners in the areas of application, as well as
students and researchers working on related topics. In particular, the aim is to
introduce the key concepts of nonlinear vibration to readers who have an
understanding of linear vibration and/or linear control, but no specialist
knowledge in nonlinear dynamics or nonlinear control.
The book first introduces the concept of nonlinear normal modes (NNMs) and
their two main definitions. The fundamental differences between classical linear
normal modes (LNMs) and NNMs are explained and illustrated using simple
examples. Different methods for computing NNMs from a mathematical model
are presented. Both advanced analytical and numerical methods are described.
Particular attention is devoted to the invariant manifold and normal form theories.
The book also discusses nonlinear system identification.
This book presents contributions on the most active lines of recent advanced
research in the field of nonlinear mechanics and physics selected from the 4th
International Conference on Structural Nonlinear Dynamics and Diagnosis. It
includes fifteen chapters by outstanding scientists, covering various aspects of
applications, including road tanker dynamics and stability, simulation of abrasive
wear, energy harvesting, modeling and analysis of flexoelectric nanoactuator,
periodic Fermi–Pasta–Ulam problems, nonlinear stability in Hamiltonian systems,
nonlinear dynamics of rotating composites, nonlinear vibrations of a shallow arch,
extreme pulse dynamics in mode-locked lasers, localized structures in a photonic
crystal fiber resonator, nonlinear stochastic dynamics, linearization of nonlinear
resonances, treatment of a linear delay differential equation, and fractional
nonlinear damping. It appeals to a wide range of experts in the field of structural
nonlinear dynamics and offers researchers and engineers an introduction to the
challenges posed by nonlinearities in the development of these topics
This book presents the most recent advances on the mechanics of soft and composite shells
and their nonlinear vibrations and stability, including advanced problems of modeling human
vessels (aorta) with fluid-structure interaction. It guides the reader into nonlinear modelling of
shell structures in applications where advanced composite and complex biological materials
must be described with great accuracy. To achieve this goal, the book presents nonlinear shell
theories, nonlinear vibrations, buckling, composite and functionally graded materials,
hyperelasticity, viscoelasticity, nonlinear damping, rubber and soft biological materials.
Advanced nonlinear shell theories, not available in any other book, are fully derived in a simple
notation and are ready to be implemented in numerical codes. The work features a blend of the
most advanced theory and experimental results, and is a valuable resource for researchers,
professionals and graduate students, especially those interested in mechanics, aeronautics,
civil structures, materials, bioengineering and solid matter at different scales.
"I think this new book has no real competitors. It should be of interest to university teachers
and researchers in vibrations and mathematics, industrial vibration specialists and researchers,
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and university and company bookstores and libraries. It could even make up a textbook for one
or more specialized courses in vibrations for graduate and postgraduate university
classes".Jon Juel ThomsenTechnical University of Denmark"The monograph is highly
descriptive and contains a great many of very vivid schematic diagrams demonstrating the
impressive diversity of effects it reflects the author's superiority of understanding of the subject
matter and his splendid teaching skills, and it is an outstanding, probably unrivalled
work".ZAMM, 2001
Mechanical Vibrations and Condition Monitoring presents a collection of data and insights on
the study of mechanical vibrations for the predictive maintenance of machinery. Seven
chapters cover the foundations of mechanical vibrations, spectrum analysis, instruments,
causes and effects of vibration, alignment and balancing methods, practical cases, and
guidelines for the implementation of a predictive maintenance program. Readers will be able to
use the book to make predictive maintenance decisions based on vibration analysis. This title
will be useful to senior engineers and technicians looking for practical solutions to predictive
maintenance problems. However, the book will also be useful to technicians looking to ground
maintenance observations and decisions in the vibratory behavior of machine components.
Presents data and insights into mechanical vibrations in condition monitoring and the predictive
maintenance of industrial machinery Defines the key concepts related to mechanical vibration
and its application for predicting mechanical failure Describes the dynamic behavior of most
important mechanical components found in industrial machinery Explains fundamental
concepts such as signal analysis and the Fourier transform necessary to understand
mechanical vibration Provides analysis of most sources of failure in mechanical systems,
affording an introduction to more complex signal analysis
Study And Analysis Of Vibrations Have Found Lot Of Importance In Recent Years In Both
Academic And Industrial Fields. Nonlinear Vibration In Particular, Has Developed Into A
Discipline. The Approach In This Book Is To Highlight And Treat The Essential Aspects Of
Nonlinear Vibrations At A Level Useful To Both Students And Practicing Engineers.Design,
Development And Utilisation Of Most Active Systems/Equipments (I.E., Those With Movable
Parts) Must Address Vibration Impact On Their Performance. Understanding Of Vibration Will
Help Minimise The Impact Of Undesirable Vibrations And Use Vibrations To Advantage,
Where Possible, Considering Applications Both Commonplace And In Highly Sophisticated HiTech Areas Like Aerospace, Automated/Robot Controlled Production Industries, Etc.This Book
Is Written To Convey Succinctly And Clearly The Various Aspects Of Nonlinear Vibrations
Through A Judicious Choice Of Text Material, Profusely Illustrating Important Points, And
Giving A Mathematical Tinge At A Level Easily Grasped By A Graduate/Undergraduate
Student. As All Engineering Ideas Normally Culminate Into A Hardware Hem, This Book Will
Serve All Interdisciplinary Fields Of Engineering.
Dynamical and vibratory systems are basically an application of mathematics and applied
sciences to the solution of real world problems. Before being able to solve real world problems,
it is necessary to carefully study dynamical and vibratory systems and solve all available
problems in case of linear and nonlinear equations using analytical and numerical methods. It
is of great importance to study nonlinearity in dynamics and vibration; because almost all
applied processes act nonlinearly, and on the other hand, nonlinear analysis of complex
systems is one of the most important and complicated tasks, especially in engineering and
applied sciences problems. There are probably a handful of books on nonlinear dynamics and
vibrations analysis. Some of these books are written at a fundamental level that may not meet
ambitious engineering program requirements. Others are specialized in certain fields of
oscillatory systems, including modeling and simulations. In this book, we attempt to strike a
balance between theory and practice, fundamentals and advanced subjects, and generality
and specialization. None of the books in this area have completely studied and analyzed
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nonlinear equation in dynamical and vibratory systems using the latest analytical and
numerical methods, so that the user can solve the problems without the need of studying too
many different references. Thereby in this book, by the use of the latest analytic, numeric
laboratorial methods and using more than 300 references like books, papers and the
researches done by the authors and by considering almost all possible processes and
situation, new theories has been proposed to encounter applied problems in engineering and
applied sciences. In this way, the user (bachelor’s, master’s and PhD students, university
teachers and even in research centers in different fields of mechanical, civil, aerospace,
electrical, chemical, applied mathematics, physics, and etc.) can encounter such systems
confidently. In the different chapters of the book, not only are the linear and especially
nonlinear problems with oscillatory form broadly discussed, but also applied examples are
practically solved by the proposed methodology.
The Book Presents The Theory Of Free, Forced And Transient Vibrations Of Single Degree,
Two Degree And Multi-Degree Of Freedom, Undamped And Damped, Lumped Parameter
Systems And Its Applications. Free And Forced Vibrations Of Undamped Continuous Systems
Are Also Covered. Numerical Methods Like Holzers And Myklestads Are Also Presented In
Matrix Form. Finite Element Method For Vibration Problem Is Also Included. Nonlinear
Vibration And Random Vibration Analysis Of Mechanical Systems Are Also Presented. The
Emphasis Is On Modelling Of Engineering Systems. Examples Chosen, Even Though Quite
Simple, Always Refer To Practical Systems. Experimental Techniques In Vibration Analysis
Are Discussed At Length In A Separate Chapter And Several Classical Case Studies Are
Presented.Though The Book Is Primarily Intended For An Undergraduate Course In
Mechanical Vibrations, It Covers Some Advanced Topics Which Are Generally Taught At
Postgraduate Level. The Needs Of The Practising Engineers Have Been Kept In Mind Too. A
Manual Giving Solutions Of All The Unsolved Problems Is Also Prepared, Which Would Be
Extremely Useful To Teachers.

Written by the world’s leading researchers on various topics of linear, nonlinear,
and stochastic mechanical vibrations, this work gives an authoritative overview of
the classic yet still very modern subject of mechanical vibrations. It examines the
most important contributions to the field made in the past decade, offering a
critical and comprehensive portrait of the subject from various complementary
perspectives.
Development of new sensors and digital processors has provided opportunity for
identification of nonlinear systems. Vibration measurements have become
standard for predicting and monitoring machinery in industry. Parameter
Identification and Monitoring of Mechanical Systems under Nonlinear Vibration
focusses on methods for the identification of nonlinearities in mechanical
systems, giving description and examples of practical application. Chapters cover
nonlinear dynamics; nonlinear vibrations; signal processing; parameter
identification; application of signal processing to mechanical systems; practical
experience and industrial applications; and synchronization of nonlinear systems.
Covers the most recent advances in machinery monitoring Describes the basis
for nonlinear dynamics Presents advantages of applying modern signal
processing to mechanical systems
Mechanical engineering,and engineering discipline born of the needs of the
industrial revolution, is once again asked to do its substantial share in the call for
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industrial renewal. The general call is urgent as we face p- found issues of
productivity and competitiveness that require engineering solutions, among
others. The Mechanical Engineering Series is a series f- turing graduate texts
and research monographs intended to address the need for information in
contemporary areas of mechanical engineering. The series is conceived as a
comprehensive one that covers a broad range of concentrations important to
mechanical engineering graduate - ucation and research. We are fortunate to
have a distinguished roster of series editors, each an expert in one of the areas
of concentration. The names of the series editors are listed on page vi of this
volume. The areas of concentration are applied mechanics, biomechanics,
computational - chanics, dynamic systems and control, energetics, mechanics of
materials, processing, thermal science, and tribology. Preface
After15yearssincethepublicationofVibrationofStructuresandMachines and three
subsequent editions a deep reorganization and updating of the material was felt
necessary. This new book on the subject of Vibration dynamics and control is
organized in a larger number of shorter chapters, hoping that this can be helpful
to the reader. New materialhas been added and many points have been updated.
A larger number of examples and of exercises have been included.
This unique book explores both theoretical and experimental aspects of nonlinear
vibrations and stability of shells and plates. It is ideal for researchers,
professionals, students, and instructors. Expert researchers will find the most
recent progresses in nonlinear vibrations and stability of shells and plates,
including advanced problems of shells with fluid-structure interaction.
Professionals will find many practical concepts, diagrams, and numerical results,
useful for the design of shells and plates made of traditional and advanced
materials. They will be able to understand complex phenomena such as dynamic
instability, bifurcations, and chaos, without needing an extensive mathematical
background. Graduate students will find (i) a complete text on nonlinear
mechanics of shells and plates, collecting almost all the available theories in a
simple form, (ii) an introduction to nonlinear dynamics, and (iii) the state of art on
the nonlinear vibrations and stability of shells and plates, including fluid-structure
interaction problems.
This book covers recent advances in modern vibrations analysis, from analytical
methods to applications of vibrations analysis to condition monitoring. Covered
topics include stochastic finite element approaches, wave theories for distributed
parameter systems, second other shear deformation theory and applications of
phase space to the identifications of nonlinearities and transients. Chapters on
novel condition monitoring approaches for reducers, transformers and low earth
orbit satellites are included. Additionally, the book includes chapters on modelling
and analysis of various complex mechanical systems such as eccentric building
systems and the structural modelling of large container ships.
Linear vibration absorbers are a valuable tool used to suppress vibrations due to
harmonic excitation in structural systems. Limited evaluation of the performance
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of nonlinear vibration absorbers for nonlinear structures exists in the current
literature. The state of the art is extended in this work to vibration absorbers in
their three major physical implementations: the mechanical vibration absorber,
the inductive-resistive shunted piezoelectric vibration absorber, and the electronic
vibration absorber (also denoted a positive position feedback controller). A single,
consistent, physically similar model capable of examining the response of all
three devices is developed. The performance of vibration absorbers attached to
single-degree-of-freedom structures is next examined for performance,
robustness, and stability. Perturbation techniques and numerical analysis
combine to yield insight into the tuning of nonlinear vibration absorbers for both
linear and nonlinear structures. The results both clarify and validate the existing
literature on mechanical vibration absorbers. Several new results, including an
analytical expression for the suppression region's location and bandwidth and
requirements for its robust performance, are derived. Nonlinear multiple-degreeof-freedom structures are next evaluated. The theory of Non-linear Normal
Modes is extended to include consideration of modal damping, excitation and
small linear coupling, allowing estimation of vibration absorber performance. The
dynamics of the N+1- degree-of-freedom system reduce to those of a two-degreeof-freedom system on a four-dimensional nonlinear modal manifold, thereby
simplifying the analysis. Quantitative agreement is shown to require a higher
order model which is recommended for future investigation.
Mechanical oscillators in Lagrange's formalism – a thorough problem-solved approach
This book takes a logically organized, clear and thorough problem-solved approach at
instructing the reader in the application of Lagrange's formalism to derive mathematical
models for mechanical oscillatory systems, while laying a foundation for vibration
engineering analyses and design. Each chapter contains brief introductory theory
portions, followed by a large number of fully solved examples. These problems,
inherent in the design and analysis of mechanical systems and engineering structures,
are characterised by a complexity and originality that is rarely found in textbooks.
Numerous pedagogical features, explanations and unique techniques that stem from
the authors’ extensive teaching and research experience are included in the text in
order to aid the reader with comprehension and retention. The book is rich visually,
including numerous original figures with high-standard sketches and illustrations of
mechanisms. Key features: Distinctive content including a large number of different and
original oscillatory examples, ranging from simple to very complex ones. Contains many
important and useful hints for treating mechanical oscillatory systems. Each chapter is
enriched with an Outline and Objectives, Chapter Review and Helpful Hints. Mechanical
Vibration: Fundamentals with Solved Examples is essential reading for senior and
graduate students studying vibration, university professors, and researchers in industry.
Focusing on applications rather than proofs, this volume is suitable for upper-level
undergraduates and graduate students, serving as a handbook for performing vibration
calculations. Answers to selected problems. 1989 edition.
The topic of Random Vibrations is the behavior of structural and mechanical systems
when they are subjected to unpredictable, or random, vibrations. These vibrations may
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arise from natural phenomena such as earthquakes or wind, or from human-controlled
causes such as the stresses placed on aircraft at takeoff and landing. Study and
mastery of this topic enables engineers to design and maintain structures capable of
withstanding random vibrations, thereby protecting human life. Random Vibrations will
lead readers in a user-friendly fashion to a thorough understanding of vibrations of
linear and nonlinear systems that undergo stochastic-random-excitation. Provides over
150 worked out example problems and, along with over 225 exercises, illustrates
concepts with true-to-life engineering design problems Offers intuitive explanations of
concepts within a context of mathematical rigor and relatively advanced analysis
techniques. Essential for self-study by practicing engineers, and for instruction in the
classroom.
This book deals with the dynamical modeling of thin elastic structures, such as beams,
plates and shells - particularly, the linear and nonlinear vibrations in these structures.
The approach makes systematic use of variational equations of motion.
Mechanical Vibrations: Theory and Applications takes an applications-based approach
at teaching students to apply previously learned engineering principles while laying a
foundation for engineering design. This text provides a brief review of the principles of
dynamics so that terminology and notation are consistent and applies these principles
to derive mathematical models of dynamic mechanical systems. The methods of
application of these principles are consistent with popular Dynamics texts. Numerous
pedagogical features have been included in the text in order to aid the student with
comprehension and retention. These include the development of three benchmark
problems which are revisited in each chapter, creating a coherent chain linking all
chapters in the book. Also included are learning outcomes, summaries of key concepts
including important equations and formulae, fully solved examples with an emphasis on
real world examples, as well as an extensive exercise set including objective-type
questions. Important Notice: Media content referenced within the product description or
the product text may not be available in the ebook version.
A wide-ranging treatment of fundamental rotordynamics in order to serve engineers
with the necessary knowledge to eliminate various vibration problems. New to this
edition are three chapters on highly significant topics: Vibration Suppression - The
chapter presents various methods and is a helpful guidance for professional engineers.
Magnetic Bearings - The chapter provides fundamental knowledge and enables the
reader to realize simple magnetic bearings in the laboratory. Some Practical Rotor
Systems - The chapter explains various vibration characteristics of steam turbines and
wind turbines. The contents of other chapters on Balancing, Vibrations due to
Mechanical Elements, and Cracked Rotors are added to and revised extensively. The
authors provide a classification of rotating shaft systems and general coverage of key
ideas common to all branches of rotordynamics. They offers a unique analysis of
dynamical problems, such as nonlinear rotordynamics, self-excited vibration,
nonstationary vibration, and flow-induced oscillations. Nonlinear resonances are
discussed in detail, as well as methods for shaft stability and various theoretical
derivations and computational methods for analyzing rotors to determine and correct
vibrations. This edition also includes case studies and problems.
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