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In recent years, there has been much interest in the use of automatic balancing devices (ABDs) in rotating
machinery. Autobalancers consists of several freely moving eccentric balancing masses mounted on the rotor,
which, at certain operating speeds, act to cancel rotor imbalance. This "automatic balancing" phenomena occurs
as a result of nonlinear dynamic interactions between the balancer and rotor wherein the balancer masses
naturally synchronize with the rotor with appropriate phase to cancel the imbalance. However, due to inherent
nonlinearity of the autobalancer, the potential for other undesirable non-synchronous limit-cycle behavior exists.
In such situations, the balancer masses do not reach their desired synchronous balanced positions resulting in
increased rotor vibration. By recognizing this issues, this research explores this non-synchronous behavior for
rotor-shaft system in the augmented with auto-balancer device(ABD) supported by various types of bearing and
suggests methods to prevent this undesirable condition by searching for either desirable operating condition to
avoid it or suppress it using active actuation. Specifically, an approximated harmonic solution for the limit-cycle
is obtained and the limit-cycle stability is assessed via a perturbation and Floquet analysis and the coexistence of
the stable balanced synchronous condition and undesired non-synchronous limit-cycle are studied. It is found
that for certain combinations of bearing parameters and operating speeds, the non-synchronous limit-cycle can
be made unstable thus guaranteeing global asymptotic stability of the synchronous balanced condition and the
inherent nonlinear characteristic of the driving frequency induced by ball mass running on ABD track under limit
cycle condition is revealed here. Finally the analysis is validated through numerical time and frequency domain
simulation. The findings in this study yield important insights for researchers wishing to utilize automatic
balancing devices in shaft/eccentric rotor system with various types of bearing. Additionally, a new adaptive
active control algorithm for the rotor/bearing/ABD system supported by active magnetic bearing(AMB) is derived
based on the Lyapunov approach which guarantees global asymptotic stability of the synchronous balanced
condition. This approach enables the controller to cope with both the system nonlinearity introduced by the
passive ABD and with the rotor imbalance uncertainty. Here, the controllability of system is established through
an accessible distribution Lie bracket operational analysis. The simulation results demonstrate the advantages of
the hybrid ABD/AMB. In particular, it is shown that the balanced equilibrium can be made globally attractive
under the action of the adaptive bearing control law, and that the steady-state power levels are significantly
reduced via the addition of the ABD. These findings are relevant to limited power applications such as in satellite
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reaction wheels or flywheel energy storage batteries.
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 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.
Structural Health Monitoring Photogrammetry & DIC, Volume 6: Proceedings of the 36th IMAC, A Conference
and Exposition on Structural Dynamics, 2018, the sixth volume of nine from the Conference brings together
contributions to this important area of research and engineering. The collection presents early findings and case
studies on fundamental and applied aspects of Structural Health Monitoring & Damage Detection, including
papers on: Structural Health Monitoring Damage Detection System Identification Active Controls
Proceedings of the IUTAM Symposium held in Nanjing, China, September 18-22, 2006
IUTAM Symposium on Vibration Control of Nonlinear Mechanisms and Structures
Analysis and Control of Nonlinear Systems
Theory and Applications
An Introduction
IUTAM Symposium on Dynamics and Control of Nonlinear Systems with Uncertainty

Based on many years of research and teaching, this book brings together all the important topics in linear
vibration theory, including failure models, kinematics and modeling, unstable vibrating systems, rotordynamics,
model reduction methods, and finite element methods utilizing truss, beam, membrane and solid elements. It
also explores in detail active vibration control, instability and modal analysis. The book provides the modeling
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skills and knowledge required for modern engineering practice, plus the tools needed to identify, formulate and
solve engineering problems effectively.
Dynamical Systems: Discontinuous, Stochasticity and Time-Delay provides an overview of the most recent
developments in nonlinear dynamics, vibration and control. This book focuses on the most recent advances in
all three areas, with particular emphasis on recent analytical, numerical and experimental research and its
results. Real dynamical system problems, such as the behavior of suspension systems of railways, nonlinear
vibration and applied control in coal manufacturing, along with the multifractal spectrum of LAN traffic, are
discussed at length, giving the reader a sense of real-world instances where these theories are applied.
Dynamical Systems: Discontinuous, Stochasticity and Time-Delay also contains material on time-delay systems
as they relate to linear switching, dynamics of complex networks, and machine tools with multiple boundaries. It
is the ideal book for engineers and academic researchers working in areas like mechanical and control
engineering, as well as applied mathematics.
This book marks the 60th birthday of Prof. Vladimir Erofeev – a well-known specialist in the field of wave
processes in solids, fluids, and structures. Featuring a collection of papers related to Prof. Erofeev’s
contributions in the field, it presents articles on the current problems concerning the theory of nonlinear wave
processes in generalized continua and structures. It also discusses a number of applications as well as various
discrete and continuous dynamic models of structures and media and problems of nonlinear acoustic
diagnostics.
Vibrations
Vibration Control for Building Structures
Active Nonlinear Vibration Control of Engineering Structures of Multiple Dimensions
Proceedings of the 36th IMAC, A Conference and Exposition on Structural Dynamics 2018
Vibration Theory and Applications with Finite Elements and Active Vibration Control
Frequency Domain Analysis and Design of Nonlinear Systems based on Volterra Series Expansion
During the last decades, the growth of micro-electronics has reduced the cost of computing power to a level acceptable to industry and has made possible
sophisticated control strategies suitable for many applications. Vibration c- trol is applied to all kinds of engineering systems to obtain the desired dynamic
behavior, improved accuracy and increased reliability during operation. In this context, one can think of applications related to the control of structures’
vib- tion isolation, control of vehicle dynamics, noise control, control of machines and mechanisms and control of ?uid-structure-interaction. One could
continue with this list for a long time. Research in the ?eld of vibration control is extremely comprehensive. Pr- lems that are typical for vibration control of
nonlinear mechanisms and str- tures arise in the ?elds of modeling systems in such a way that the model is suitable for control design, to choose appropriate
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actuator and sensor locations and to select the actuators and sensors. Theobjective of the Symposium was to present anddiscuss methodsthat contribute to
thesolution of such problems and to demonstrate the state of the art inthe ?eld shown by typical examples. The intention was to evaluate the limits of
performance that can beachievedby controlling the dynamics, and to point out gaps in present research and give links for areas offuture research.Mainly, it
brought together leading experts from quite different areas presenting theirpoints of view.
Adaptive structures have the ability to adapt, evolve or change their properties or behaviour in response to the environment around them. The analysis and
design of adaptive structures requires a highly multi-disciplinary approach which includes elements of structures, materials, dynamics, control, design and
inspiration taken from biological systems. Development of adaptive structures has been taking place in a wide range of industrial applications, but is
particularly advanced in the aerospace and space technology sector with morphing wings, deployable space structures; piezoelectric devices and vibration
control of tall buildings. Bringing together some of the foremost world experts in adaptive structures, this unique text: includes discussions of the
application of adaptive structures in the aerospace, military, civil engineering structures, automotive and MEMS. presents the impact of biological
inspiration in designing adaptive structures, particularly the use of hierarchy in nature, which typically induces multi-functional behavior. sets the agenda
for future research in adaptive structures in one distinctive single volume. Adaptive Structures: Engineering Applications is essential reading for engineers
and scientists working in the fields of intelligent materials, structural vibration, control and related smart technologies. It will also be of interest to senior
undergraduate and postgraduate research students as well as design engineers working in the aerospace, mechanical, electrical and civil engineering sectors.
Featuring outstanding coverage of linear and non-linear single degree-of-freedom and multi-degree-of-freedom systems, this book teaches the use of
vibration principles in a broad spectrum of applications. In this introduction for undergraduate students, authors Balakumar Balachandran and Edward B.
Magrab present vibration principles in a general context and illustrate the use of these principles through carefully chosen examples from different
disciplines. Their balanced approach integrates principles of linear and nonlinear vibrations with modeling, analysis, prediction, and measurement so that
physical understanding of the vibratory phenomena and their relevance for engineering design can be emphasized. The authors also provide design
guidelines that are applicable to a wide range of vibratory systems. MATLAB is thoroughly integrated throughout the text. Important Notice: Media content
referenced within the product description or the product text may not be available in the ebook version.
Development and Application of Nonlinear Dissipative Device in Structural Vibration Control
A Research-oriented Tutorial
Proceedings of the IUTAM Symposium held in Munich, Germany, 18-22 July 2005
Nonlinear Vibrations and Oscillations in Physical Systems
Discontinuity, Stochasticity and Time-Delay

This book is a printed edition of the Special Issue " Development and Application of Nonlinear Dissipative Device in
Structural Vibration Control" that was published in Applied Sciences
The aim of the present book is to address practical aspects of nonlinear vibration analysis. It presents cases rarely
discussed in the existing literature on vibration - such as rotor dynamics, and torsional vibration of engines - which are
problems of considerable interest for engineering researchers and practical engineers. The book can be used not only as
a reference but also as material for graduate students atPage
Engineering
departments, as it contains problems and solutions
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for each chapter.
Chapter two reviews the concepts of vibration analysis and its classifications. It also describes the various isolation
methods and systems and finally the MR damper device. Chapter three introduces the basic theory upon which the
models were designed and simulated. Chapter four describes the implementation of the nonlinear viscous damping
characteristic using the MR damper employing semi-active vibration isolation methods. Chapter five investigates and
discusses the results obtained. Chapter six concludes and recommends further studies on the topic using more complex
nonlinear viscous damping characteristics.
Recent Trends in Applied Nonlinear Mechanics and Physics
Nonlinear Vibration Control
Exploiting Nonlinear Behavior in Structural Dynamics
Advances in Applied Nonlinear Dynamics, Vibration and Control -2021
Structural Dynamics: Computational nonlinear vibrations, Stochastic response, Cyclic behaviour, System indentification,
Vibration control, Buildings, Traffic on bridges, Wind on bridges, Wind on towers, Coastal and offshore structures, Dams
A Frequency Domain Approach
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 book presents a comprehensive introduction to the field of structural vibration
reduction control, but may also be used as a reference source for more advanced topics.
The content is divided into four main parts: the basic principles of structural vibration
reduction control, structural vibration reduction devices, structural vibration reduction
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design methods, and structural vibration reduction engineering practices. As the book
strikes a balance between theoretical and practical aspects, it will appeal to
researchers and practicing engineers alike, as well as graduate students.
This second of three volumes from the inaugural NODYCON, held at the University of Rome,
in February of 2019, presents papers devoted to Nonlinear Dynamics and Control. The
collection features both well-established streams of research as well as novel areas and
emerging fields of investigation. Topics in Volume II include influence of nonlinearities
on vibration control systems; passive, semi-active, active control of structures and
systems; synchronization; robotics and human-machine interaction; network dynamics
control (multi-agent systems, leader-follower dynamics, swarm dynamics, biological
networks dynamics); and fractional-order control.
A Parametric Characteristic Approach
Nonlinear Vibrations and Stability of Shells and Plates
Analysis and Design of Nonlinear Vibration Control Systems
A Modern Treatment with Applications
Nonlinear Vibration Control and Limit-cycle Analysis of Rotor/autobalancer Systems
Equipped with Hydrodynamic and Active Magnetic Bearing Supports
Practical Aspects
This fully revised and updated third edition covers the physical and mathematical fundamentals of vibration
analysis, including single degree of freedom, multi-degree of freedom, and continuous systems. Adding a new
chapter on special topics such as motion control, impact dynamics, and nonlinear dynamics, this textbook
imparts a sound understanding of the fundamental theory of vibration and its applications. In a simple and
systematic manner, it presents techniques that can easily be applied to the analysis of vibration of mechanical
and structural systems. Unlike other texts on vibrations, the approach is general, based on the conservation of
energy and Lagrangian dynamics, and develops specific techniques from these foundations in clearly
understandable stages. Suitable for a one-semester course on vibrations, the book presents new concepts in
simple terms and explains procedures for solving problems in considerable detail. It contains numerous
exercises, examples and end-of-chapter problems. Features updates and revisions to all chapters as well as
new sections on motion control, impact dynamics, and nonlinear dynamics; Provides lucid yet rigorous review
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of the mathematics needed for the solution of the vibration equations; Presents complete coverage of the
theory of vibration with focus of the fundamentals, numerical and computer methods;; Reinforces concepts
with numerous exercises and examples and end-of-chapter problems; Includes a Fortran code for solving
ODEs of nonlinear vibration systems.
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 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.
Vibration Dynamics and Control
Dynamical Systems
Selected Papers from CSNDD 2016
Harmonic Balance for Nonlinear Vibration Problems
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Theory of Vibration
Analysis and Control of Nonlinear Vibration in Inertial Actuators
The authors discuss the interrelationship of linear vibration theory for multi-degree-of-freedom systems; nonlinear dynamics and chaos; and
nonlinear control. No other book covers these areas in the same way, so this is a new perspective on these topics.
Engineers are becoming increasingly aware of the problems caused by vibration in engineering design, particularly in the areas of structural
health monitoring and smart structures. Vibration is a constant problem as it can impair performance and lead to fatigue, damage and the
failure of a structure. Control of vibration is a key factor in preventing such detrimental results. This book presents a homogenous treatment of
vibration by including those factors from control that are relevant to modern vibration analysis, design and measurement. Vibration and
control are established on a firm mathematical basis and the disciplines of vibration, control, linear algebra, matrix computations, and applied
functional analysis are connected. Key Features: Assimilates the discipline of contemporary structural vibration with active control Introduces
the use of Matlab into the solution of vibration and vibration control problems Provides a unique blend of practical and theoretical
developments Contains examples and problems along with a solutions manual and power point presentations Vibration with Control is an
essential text for practitioners, researchers, and graduate students as it can be used as a reference text for its complex chapters and topics,
or in a tutorial setting for those improving their knowledge of vibration and learning about control for the first time. Whether or not you are
familiar with vibration and control, this book is an excellent introduction to this emerging and increasingly important engineering discipline.
Nonlinear Vibration with ControlFor Flexible and Adaptive StructuresSpringer
Proceedings of the First International Nonlinear Dynamics Conference (NODYCON 2019), Volume II
Nonlinear Dynamics and Control
Special Issue: Nonlinear Vibrations in Elastic Structures: Dynamics and Control
Nonlinear Vibration and Control of Fiber Metal Laminates
Nonlinear Vibration with Control
Modelling, Identification and Active Control of Nonlinear Vibration in a Flexible Cantilever Beam

This is a state-of-the-art treatise on the problems of both nonlinearity and uncertainty
in the dynamics and control of engineering systems. The concept of dynamics and control
implies the combination of dynamic analysis and control synthesis. It is essential to
gain insight into the dynamics of a nonlinear system with uncertainty if any new control
strategy is designed to utilize nonlinearity.
This book is a novel tutorial for research-oriented study of vibration mechanics. The
book begins with twelve open problems from six case studies of vibration mechanics in
order to guide readers in studying the entire book. Then, the book surveys both theories
and methods of linear vibrations in an elementary course from a new perspective of
aesthetics of science so as to assist readers to upgrade their way of learning. The
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successive chapters offer a theoretical frame of linear vibrations and waves, covering
the models of vibration systems, the vibration analysis of discrete systems, the natural
vibrations of one-dimensional structures, the natural vibrations of symmetric structures,
and the waves and vibrations of one-dimensional structures. The chapters help readers
solve the twelve open problems step by step during the research-oriented study. The book
tries to arouse the interest of graduate students and professionals, who have learnt an
elementary course of vibration mechanics of two credits, to conduct the research-oriented
study and achieve a helical upgrade understanding to vibration mechanics.
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.
Structural Health Monitoring, Photogrammetry & DIC, Volume 6
Vibration of Structures and Machines
Adaptive Structures
Nonlinear Wave Dynamics of Materials and Structures
Vibration with Control
Linear and Nonlinear Rotordynamics
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Finally we extended our control efficiency estimation method to the vibration of plates. It is found that the structural
modification caused by attaching PZT patches may degrade the control ability while the optimal positions are not sensitive
to these structural alterations. Our proposed efficiency estimation method works well for the vibration control of plates.
This book is a systematic summary of some new advances in the area of nonlinear analysis and design in the frequency
domain, focusing on the application oriented theory and methods based on the GFRF concept, which is mainly done by the
author in the past 8 years. The main results are formulated uniformly with a parametric characteristic approach, which
provides a convenient and novel insight into nonlinear influence on system output response in terms of characteristic
parameters and thus facilitate nonlinear analysis and design in the frequency domain. The book starts with a brief
introduction to the background of nonlinear analysis in the frequency domain, followed by recursive algorithms for
computation of GFRFs for different parametric models, and nonlinear output frequency properties. Thereafter the
parametric characteristic analysis method is introduced, which leads to the new understanding and formulation of the
GFRFs, and nonlinear characteristic output spectrum (nCOS) and the nCOS based analysis and design method. Based on the
parametric characteristic approach, nonlinear influence in the frequency domain can be investigated with a novel insight,
i.e., alternating series, which is followed by some application results in vibration control. Magnitude bounds of frequency
response functions of nonlinear systems can also be studied with a parametric characteristic approach, which result in
novel parametric convergence criteria for any given parametric nonlinear model whose input-output relationship allows a
convergent Volterra series expansion. This book targets those readers who are working in the areas related to nonlinear
analysis and design, nonlinear signal processing, nonlinear system identification, nonlinear vibration control, and so on. It
particularly serves as a good reference for those who are studying frequency domain methods for nonlinear systems.
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, non-destructive 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 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
Page 10/11

Access Free Nonlinear Vibration With Control For Flexible And Adaptive Structures Solid Mechanics And Its
Applications
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.
Engineering Applications
Vibration Mechanics
The proceedings of 2021 International Conference on Applied Nonlinear Dynamics, Vibration and Control (ICANDVC2021)
Nonlinear Vibrations, Stability Analysis, and Control
For Flexible and Adaptive Structures

This book is to provide readers with up-to-date advances in applied and interdisciplinary engineering science and technologies
related to nonlinear dynamics, vibration, control, robotics, and their engineering applications, developed in the most recent years. All
the contributed chapters come from active scholars in the area, which cover advanced theory & methods, innovative technologies,
benchmark experimental validations and engineering practices. Readers would benefit from this state-of-the-art collection of applied
nonlinear dynamics, in-depth vibration engineering theory, cutting-edge control methods and technologies, and definitely find
stimulating ideas for their on-going R&D work. This book is intended for graduate students, research staff and scholars in
academics, and also provides useful hand-up guidance for professional and engineers in practical engineering missions.
Introductory material.- Approximate methods for analyzing nonlinear structures.- Vibration isolation.- Designing nonlinear torsional
vibration absorbers.- Vibrations of beams in the elasto-plastic and geometrically nonlinear regime.- Control and exploitation of
nonlinearity in smart structures. The articles in this volume give an overview and introduction to nonlinear phenomena in structural
dynamics. Topics treated are approximate methods for analyzing nonlinear systems (where the level of nonlinearity is assumed to
be relatively small), vibration isolation, the mitigation of undesirable torsional vibration in rotating systems utilizing specifically
nonlinear features in the dynamics, the vibration of nonlinear structures in which the motion is sufficiently large amplitude and
structural systems with control.
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