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This Book Primarily Written To Meet The Needs Of
Practicing Engineers In A Large Variety Of Industries
Where Reciprocating Machines Are Used, Although All
Of The Material Is Suitable For College Undergraduate
Level Design Engineering Courses. It Is Expected That
The Reader Is Familiar With Basic To Medium Level
Calculus Offered At The College Undergraduate
Level.The First Chapter Of The Book Deals With
Classical Vibration Theory, Starting With A Single
Degree Of Freedom System, To Develop Concepts Of
Damping, Response And Unbalance. The Second
Chapter Deals With Types And Classification Of
Reciprocating Machines, While The Third Chapter
Discusses Detail-Design Aspects Of Machine
Components. The Fourth Chapter Introduces The
Dynamics Of Slider And Cranks Mechanism, And
Provides Explanation Of The Purpose And Motion Of
Various Components.The Fifth Chapter Looks Into
Dynamic Forces Created In The System, And Methods
To Balance Gas Pressure And Inertia Loads. The Sixth
Chapter Explains The Torsional Vibration Theory And
Looks At The Different Variables Associated With It.
Chapter Seven Analyzes Flexural Vibrations And Lateral
Critical Speed Concepts, Together With Journal
Bearings And Their Impact On A Rotating System.
Advanced Analytical Techniques To Determine Dynamic
Characteristics Of All Major Components Of
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Reciprocating Machinery Are Presented In Chapter
Eight. Methods To Mitigate Torsional Vibrations In A
Crankshaft Using Absorbers Are Analyzed In Close
Detail. Various Mechanisms Of Flexural Excitation
Sources And Their Response On A Rotor-Bearing
System Are Explored. Stability Of A Rotor And Different
Destabilizing Mechanisms Are Also Included In This
Chapter.Techniques In Vibration Measurement And
Balancing Of Reciprocating And Rotating Systems Are
Presented In Chapter Nine. Chapter Ten Looks At
Computational Fluid Dynamics Aspects Of Flow Through
Intake And Exhaust Manifolds, As Well As Fluid Flow
Induced Component Vibrations. Chapter Eleven Extends
This Discussion To Pressure Pulsations In Piping
Attached To Reciprocating Pumps And Compressors.
Chapter Twelve Considers The Interaction Between The
Structural Dynamics Of Components And Noise,
Together With Methods To Improve Sound Quality.
Optimized Design Of Components Of Reciprocating
Machinery For Specified Parameters And Set Target
Values Is Investigated At Length In Chapter Thirteen.
Practicing Engineers Interested In Applying The
Theoretical Model To Their Own Operating System Will
Find Case Histories Shown In Chapter FourteenUseful.
The TMEH Desk Edition presents a unique collection of
manufacturing information in one convenient source.
Contains selected information from TMEH Volumes
1-5--over 1,200 pages of manufacturing information. A
total of 50 chapters cover topics such as machining,
forming, materials, finishing, coating, quality control,
assembly, and management. Intended for daily use by
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engineers, managers, consultants, and technicians,
novice engineers or students.
This book focuses on the important and diverse field of
vibration analysis and control. It is written by experts
from the international scientific community and covers a
wide range of research topics related to design
methodologies of passive, semi-active and active
vibration control schemes, vehicle suspension systems,
vibration control devices, fault detection, finite element
analysis and other recent applications and studies of this
fascinating field of vibration analysis and control. The
book is addressed to researchers and practitioners of
this field, as well as undergraduate and postgraduate
students and other experts and newcomers seeking
more information about the state of the art, challenging
open problems, innovative solution proposals and new
trends and developments in this area.
The aim of this book is to motivate students into learning
Machine Analysis by reinforcing theory and applications
throughout the text. The author uses an enthusiastic
‘hands-on’ approach by including photos of actual
mechanisms in place of abstract line illustrations, and
directs students towards developing their own software
for mechanism analysis using Excel & Matlab. An
accompanying website includes a detailed list of tips for
learning machine analysis, including tips on working
homework problems, note taking, preparing for tests,
computer programming and other topics to aid in student
success. Study guides for each chapter that focus on
teaching the thought process needed to solve problems
by presenting practice problems are included, as are
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computer animations for common mechanisms
discussed in the text.
There are increasingly many situations where the art and
engineering worlds overlap. This is particularly true in the
art installations created by Sarah Oppenheimer’s
Folding Enterprises where engineering analyses were
used to evaluate the structural integrity and behavior of a
dynamic glass and aluminum rotational museum
installation. This structure presented a particular
challenge in that its rotational axis was only connected to
two outer surfaces on either side of a hollow, 52 ft3
volume of glass and aluminum, introducing the risk of
axis mis-alignment and unpredictable rotational behavior.
The lack of predictability in the rotational behavior of
these kinetic installations poses a danger to museum
inhabitants and detracts from Oppenheimer’s design
intent. This study was performed to specifically address
the dynamic behavior surrounding the rotational
equilibrium of these kinetic installations. The dynamics of
the system were described through Lagrangian
mechanics and simulated numerically as a rotating
machine with a static unbalance. The angular motion of
the model was recorded with a 6-axis inertial
measurement unit supported by an Arduino Board 101. A
nonlinear least squares regression method was
implemented within a grey-box system identification to
estimate the parameters of static unbalance in the
system. A numerical algorithm implemented in MATLAB
determined the appropriate counterbalance sizes and
locations to selectively alter the center of gravity of the
system and, as a result, shift the rotational equilibrium
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positions of the system of interest.
Vibration Analysis of Rotating Machinery Under Induced
Unbalance, Shaft Misalignment, and Coupling
Deformation

A theoretical and practical understanding of
unbalance and misalignment in rotating equipment is
presented here. These two conditions account for
the vast majority of problems with rotating equipment
encountered in the real world.;Numerous examples
and solutions are included to assist in understanding
the various concepts. Included is information on
vibration and how it is used to determine the
operational integrity of rotating machinery. Also
detailed are the relationships between various
vibration characteristics which provide an
understanding of the forces generated within
operating machinery when conditions of unbalance
and misalignment are present. Resonance and beat
frequencies are detailed along with sources and
cures.;Also covered are proper inspection
procedures, single plane and dual plane methods of
balancing rotating equipment, the three circle
method of balancing slow speed fans, advanced rim
and face method of precision alignment, and the
reverse indicator method of alignment plus much
more to fortify the learning experience.
Discusses in a concise but through manner
fundamental statement of the theory, principles and
methods of mechanical vibrations.
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Using MATLAB® and Simulink® to perform
symbolic, graphical, numerical, and simulation tasks,
Modeling and Analysis of Dynamic Systems provides
a thorough understanding of the mathematical
modeling and analysis of dynamic systems. It
meticulously covers techniques for modeling
dynamic systems, methods of response analysis,
and vibration and control systems. After introducing
the software and essential mathematical
background, the text discusses linearization and
different forms of system model representation, such
as state-space form and input-output equation. It
then explores translational, rotational, mixed
mechanical, electrical, electromechanical,
pneumatic, liquid-level, and thermal systems. The
authors also analyze the time and frequency
domains of dynamic systems and describe free and
forced vibrations of single and multiple degree-offreedom systems, vibration suppression, modal
analysis, and vibration testing. The final chapter
examines aspects of control system analysis,
including stability analysis, types of control, root
locus analysis, Bode plot, and full-state feedback.
With much of the material rigorously classroom
tested, this textbook enables undergraduate
students to acquire a solid comprehension of the
subject. It provides at least one example of each
topic, along with multiple worked-out examples for
more complex topics. The text also includes many
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exercises in each chapter to help students learn
firsthand how a combination of ideas can be used to
analyze a problem.
MATLAB is an indispensable asset for scientists,
researchers, and engineers. The richness of the
MATLAB computational environment combined with
an integrated development environment (IDE) and
straightforward interface, toolkits, and simulation and
modeling capabilities, creates a research and
development tool that has no equal. From quick
code prototyping to full blown deployable
applications, MATLAB stands as a de facto
development language and environment serving the
technical needs of a wide range of users. As a
collection of diverse applications, each book chapter
presents a novel application and use of MATLAB for
a specific result.
The theory and method of facilitating and speeding
up the process of finding the point of rotor unbalance
was studied. At the present time the point of
unbalance is determined with the aid of complex
tracking systems (photocell-optics-oscillograph;
generator, synchronously rotating with rotor;
stroboscope etc.). The rotating movement of the
rotor is replaced with angular oscillatory movement,
with oscillation amplitude of the order of several
degrees. (Author).
Publisher Description
Diagnosis and correction are critical tasks for the vibrations
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engineer. Many causes of rotor vibration are so subtle and
pervasive that excessive vibration continues to occur despite
the use of usually effective design practices and methods of
avoidance. Rotating Machinery Vibration: From Analysis to
Troubleshooting provides a comprehensive, consolidated
overview of the fundamentals of rotating machinery vibration
and addresses computer model building, sources and types
of vibration, and machine vibration signal analysis. This
reference is a powerful tool to strengthen vital in-house
competency on the subject for professionals in a variety of
fields. After presenting governing fundamental principles and
background on modern measurement, computational tools,
and troubleshooting methods, the author provides practical
instruction and demonstration on how to diagnose vibration
problems and formulate solutions. The topic is covered in four
sequential sections: Primer on Rotor Vibration, Use of Rotor
Dynamic Analyses, Monitoring and Diagnostics, and
Troubleshooting Case Studies. This book includes
comprehensive descriptions of vibration symptoms for rotor
unbalance, dynamic instability, rotor-stator rubs,
misalignment, loose parts, cracked shafts, and rub-induced
thermal bows. It is an essential reference for mechanical,
chemical, design, manufacturing, materials, aerospace, and
reliability engineers. Particularly useful as a reference for
specialists in vibration, rotating machinery, and
turbomachinery, it also makes an ideal text for upper-level
undergraduate and graduate students in these disciplines.
Vibration is a phenomenon that we can perceive in many
systems. Their effects are as diverse as the personal
discomfort that can produce the unevenness of a road or the
collapse of a building or a bridge during an earthquake. This
book is a compendium of research works on vibration
analysis and control. It goes through new methodologies that
help us understand and mitigate this phenomenon. This book
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is divided into two sections. The first one is devoted to new
advances on vibration analysis while the second part is a
series of case studies that illustrate novel techniques on
vibration control. The applications are varied and include
areas such as vehicle suspension systems, wind turbines and
civil engineering structures.
This book presents the papers from the 10th International
Conference on Vibrations in Rotating Machinery. This
conference, first held in 1976, has defined and redefined the
state-of-the-art in the many aspects of vibration encountered
in rotating machinery. Distinguished by an excellent mix of
industrial and academic participation achieved, these papers
present the latest methods of theoretical, experimental and
computational rotordynamics, alongside the current issues of
concern in the further development of rotating machines.
Topics are aimed at propelling forward the standards of
excellence in the design and operation of rotating machines.
Presents latest methods of theoretical, experimental and
computational rotordynamics Covers current issues of
concern in the further development of rotating machines
Originally printed in 1946, The Fleet Type Submarine series
of technical manuals remains unparalleled. Contained in its
pages are descriptions of every operating component aboard
a fleet boat. Main Propulsion Diesels examines the
submarine¿s power plant in detail, from starting and control
systems to fuel and exhaust, and cooling and lubrication
systems. Originally classified ¿Restricted¿, this book was
recently declassified and is here reprinted in book form. Some
illustrations have been slightly reformatted, and color plates
are reproduced in black and white. Care has been taken to
preserve the integrity of the text.
Delineating a comprehensive theory, Advanced Vibration
Analysis provides the bedrock for building a general
mathematical framework for the analysis of a model of a
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physical system undergoing vibration. The book illustrates
how the physics of a problem is used to develop a more
specific framework for the analysis of that problem. The
author elucidates a general theory applicable to both discrete
and continuous systems and includes proofs of important
results, especially proofs that are themselves instructive for a
thorough understanding of the result. The book begins with a
discussion of the physics of dynamic systems comprised of
particles, rigid bodies, and deformable bodies and the physics
and mathematics for the analysis of a system with a singledegree-of-freedom. It develops mathematical models using
energy methods and presents the mathematical foundation
for the framework. The author illustrates the development and
analysis of linear operators used in various problems and the
formulation of the differential equations governing the
response of a conservative linear system in terms of selfadjoint linear operators, the inertia operator, and the stiffness
operator. The author focuses on the free response of linear
conservative systems and the free response of non-selfadjoint systems. He explores three method for determining
the forced response and approximate methods of solution for
continuous systems. The use of the mathematical foundation
and the application of the physics to build a framework for the
modeling and development of the response is emphasized
throughout the book. The presence of the framework
becomes more important as the complexity of the system
increases. The text builds the foundation, formalizes it, and
uses it in a consistent fashion including application to
contemporary research using linear vibrations.
The book aims to impart basic knowledge of vibration and its
effects on the process, functions and life of industrial
machinery and acceptable limits of vibration, derived from
different international standards. It highlights characteristics of
vibration amplitude (displacement, velocity and acceleration),
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frequency and phase. It explains the basics of vibration
theories of free & forced, single and double degree, damped
and un-damped vibration systems, mode shapes, critical
speeds of rotor and presents solution of complex vibrations in
simplified mathematical models. Vibration measurement
techniques, various types of transducers and their
applications are also illustrated briefly. The book elaborates
fault diagnosis & condition analysis techniques through
simplified tabular charts for machines and mechanical
modelling solution of vibration on complex bodies. Condition
analysis by machine performance like efficiency, water rate,
fuel consumption, or output and specific functional
deviation(s) in machine is elaborated specially for setting
alarms at suitable parameter of vibration. The static and
dynamic balancing techniques are explored for single plane
balancing, using only amplitude, amplitude and phase, or only
phase for practical applications. In situ two-plane balancing
by graphical, mathematical and computerized techniques are
described in a simplified manner to achieve acceptable value
of unbalance (reference international standards for different
types of machines). The case studies of single or multidegree freedom, damped or un-damped, torsional, and
translational vibration are described for understanding,
trouble diagnosis and their remedial actions to resolve the
problems.

This book opens with an explanation of the
vibrations of a single degree-of-freedom (dof) system
for all beginners. Subsequently, vibration analysis of
multi-dof systems is explained by modal analysis.
Mode synthesis modeling is then introduced for
system reduction, which aids understanding in a
simplified manner of how complicated rotors behave.
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Rotor balancing techniques are offered for rigid and
flexible rotors through several examples.
Consideration of gyroscopic influences on the
rotordynamics is then provided and vibration
evaluation of a rotor-bearing system is emphasized
in terms of forward and backward whirl rotor motions
through eigenvalue (natural frequency and damping
ratio) analysis. In addition to these rotordynamics
concerning rotating shaft vibration measured in a
stationary reference frame, blade vibrations are
analyzed with Coriolis forces expressed in a rotating
reference frame. Other phenomena that may be
assessed in stationary and rotating reference frames
include stability characteristics due to rotor internal
damping and instabilities due to asymmetric shaft
stiffness and thermal unbalance behavior.
Building on the previous volume “Vibrations of
Rotating Machinery - Volume 1. Basic
Rotordynamics: Introduction to Practical Vibration
Analysis,” this book is intended for all practical
designers and maintenance experts who are
responsible for the reliable manufacturing and
operation of rotating machinery. It opens with the
dynamics of oil film bearings and their influences on
unbalance, vibration resonance and the stability of
rotor whirl motion. Subsequently, the book
introduces readers to vibration diagnosis techniques
for traditional ball bearings and active vibration
control from magnetic bearings. Case studies on
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vibration problems and troubleshooting in industrial
turbo machines are then presented and explained,
showing rotor designers how to eliminate instability
and modify resonance characteristics. Torsional
vibration and other coupled vibration phenomena are
discussed, and vibration measurement techniques
and related signal processing procedures for
vibration diagnosis are provided. Our latest three
topics are included, covering: (a) the importance of
the modeling order reduction (MOR) technique; (b)
the approximate evaluation for oil-wheel/whip
instability; and (c) a systematic method for shaftingblading coupled vibration analyses. In closing, a
100-question trial test is supplied as an example of
the certification of vibration experts based on the
ISO standard.
The purpose of this book is to give a basic
understanding of rotor dynamics phenomena with
the help of simple rotor models and subsequently,
the modern analysis methods for real life rotor
systems. This background will be helpful in the
identification of rotor-bearing system parameters and
its use in futuristic model-based condition monitoring
and, fault diagnostics and prognostics. The book
starts with introductory material for finite element
methods and moves to linear and non-linear
vibrations, continuous systems, vibration
measurement techniques, signal processing and
error analysis, general identification techniques in
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engineering systems, and MATLAB analysis of
simple rotors. Key Features: • Covers both transfer
matrix methods (TMM) and finite element methods
(FEM) • Discusses transverse and torsional
vibrations • Includes worked examples with
simplicity of mathematical background and a modern
numerical method approach • Explores the concepts
of instability analysis and dynamic balancing •
Provides a basic understanding of rotor dynamics
phenomena with the help of simple rotor models
including modern analysis methods for real life rotor
systems.
A practical course in the fundamentals of machinery
diagnostics for anyone who works with rotating
machinery, from operator to manager, from design
engineer to machinery diagnostician. This
comprehensive book thoroughly explains and
demystifies important concepts needed for effective
machinery malfunction diagnosis: (A) Vibration
fundamentals: vibration, phase, and vibration
vectors. (B) Data plots: timebase, average shaft
centerline, polar, Bode, APHT, spectrum, trend XY,
and the orbit. (C) Rotor dynamics: the rotor model,
dynamic stiffness, modes of vibration, anisotropic
(asymmetric) stiffness, stability analysis, torsional
and axial vibration, and basic balancing. Modern root
locus methods (pioneered by Walter R. Evans) are
used throughout this book. (D) Malfunctions:
unbalance, rotor bow, high radial loads,
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misalignment, rub and looseness, fluid-induced
instability, and shaft cracks. Hundreds of full-color
illustrations explain key concepts, and several
detailed case studies show how these concepts
were used to solve real machinery problems. A
comprehensive glossary of diagnostic terms is
included.
Root Cause Failure Analysis Provides the
knowledge and failure analysis skills necessary for
preventing and investigating process equipment
failures Process equipment and piping systems are
essential for plant availability and performance.
Regularly exposed to hazardous service conditions
and damage mechanisms, these critical plant assets
can result in major failures if not effectively
monitored and assessed—potentially causing serious
injuries and significant business losses. When used
proactively, Root Cause Failure Analysis (RCFA)
helps reliability engineers inspect the process
equipment and piping system before any abnormal
conditions occur. RCFA is equally important after a
failure happens: it determines the impact of a failure,
helps control the resultant damage, and identifies the
steps for preventing future problems. Root Cause
Failure Analysis: A Guide to Improve Plant Reliability
offers readers clear understanding of degradation
mechanisms of process equipment and the concepts
needed to perform industrial RCFA investigations.
This comprehensive resource describes the
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methodology of RCFA and provides multiple
techniques and industry practices for identifying,
predicting, and evaluating equipment failures.
Divided into two parts, the text first introduces Root
Cause Analysis, explains the failure analysis
process, and discusses the management of both
human and latent error. The second part focuses on
failure analysis of various components such as
bolted joints, mechanical seals, steam traps,
gearboxes, bearings, couplings, pumps, and
compressors. This authoritative volume: Illustrates
how failures are associated with part integrity, a
complete system, or the execution of an engineering
process Describes how proper design, operation,
and maintenance of the equipment help to enhance
their reliability Covers analysis techniques and
industry practices including 5-Why RCFA, fault tree
analysis, Pareto charts, and Ishikawa diagrams
Features a detailed case study of process plant
machinery and a chapter on proactive measures for
avoiding failures Bridging the gap between
engineering education and practical application,
Root Cause Failure Analysis: A Guide to Improve
Plant Reliability is an important reference and guide
for industrial professionals, including process plant
engineers, planning managers, operation and
maintenance engineers, process designers,
chemical engineers, and instrument engineers. It is
also a valuable text for researchers, instructors, and
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students in relevant areas of engineering and
science.
This text is intended for use as an advanced course
in either rotordynamics or vibration at the graduate
level. This text has mostly grown out of the research
work in my laboratory and the lectures given to
graduate students in the Mechanical Engineering
Department, KAIST. The text contains a variety of
topics not normally found in rotordynamics or
vibration textbooks. The text emphasizes the
analytical aspects and is thus quite different from
conventional rotordynamics texts; potential readers
are expected to have a firm background in
elementary rotordynamics and vibration. In most
previously published rotordynamics texts, the
behavior of simple rotors has been of a primary
concern, while more realistic, multi-degree-f-freedom
or continuous systems are seldom treated in a
rigorous way, mostly due to the difficulty of a
mathematical treatment of such complicated
systems. When one wanted to gain a deep insight
into dynamic phenomena of complicated rotor
systems, one has, in the past, either had to rely on
computational techniques, such as the transfer
matrix and finite element methods, or cautiously to
extend ideas learned from simple rotors whose
analytical solutions are readily available. The former
methods are limited in the interpretation of results,
since the calculations relate only to the simulated
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case, not to more general system behavior. Ideas
learned from simple rotors can, fortunately, often be
extended to many practical rotor systems, but there
is of course no guarantee of their validity.
Rotating machinery is extensively used in the industry today.
The dynamics of rotating machines and the critical issues
associated with them have been the principal focus of a large
part of the research and development in industry in recent
times. The rotating machines are one of the most essential
components of machinery in industry as they play a vital role
in the process of transferring power from one place to
another. The assemblies of the important industrial machinery
such as gas turbines, compressors, hydroelectric systems,
locomotives, vehicles etc. are made of different rotating parts.
Therefore it becomes necessary to analyze the dynamic
behavior of the rotating systems in order to understand the
level of stresses to which these components are subjected to
during their operation. This pre-design phase analysis can
greatly contribute to the trouble shooting of the critical issues.
However, the dynamic behavior of rotating machinery is quite
complex which necessitates the need for understanding the
mechanics behind the operation of these devices thoroughly.
The complexity of the analysis increases further whenever
there is an unbalance in the rotating components which leads
to an undesirable whirling response. The gyroscopic effects
present in the rotating disks amplify at higher rotating speeds
of shafts thereby inducing some undesirable stresses in the
components. Due to the complexity of these rotating
structures, they are subjected to stresses during the industrial
processes. So, it becomes necessary to perform the vibration
analysis for predicting their behavior prior to their application
phase. This analysis would be of great aid in determining the
natural frequencies and the associated mode shapes of the
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system. Initially, a free vibration analysis is carried out which
is followed by the forced vibration analysis to predict their
behavior when subjected to the excitations arising from the
residual unbalance and any other external excitations. The
primary goal of this dissertation is to analyze the dynamic
behavior of the industrial rotors and address the critical issues
associated with them. Initially, a simple Jeffcott rotor is
analyzed in detail to determine its natural frequencies, critical
speeds from the Campbell diagram, the forward and
backward whirl modes. This is followed by the analysis of an
actual industrial rotor in ANSYS in order to understand its
dynamic behavior which involves the detailed analysis of the
Campbell diagrams, critical speeds, effect of the gyroscopic
moments etc. The phenomenon called ‘Curve veering’ was
observed from the inspection of the obtained natural
frequencies of the system and discussed. Campbell diagrams
are obtained and critical speeds, effect of the gyroscopic
moments etc. are identified and discussed.
Contains information, data, tables, and equations that may be
used by building systems designers, architects, acoustic
designers and some sound and vibration measurement firms
to design environmental systems to meet noise criteria and to
analyze measurement data.
A guide to bearing dynamic coefficients in rotordynamics that
includes various computation methods Bearing Dynamic
Coefficients in Rotordynamics delivers an authoritative guide
to the fundamentals of bearing and bearing dynamic
coefficients containing various computation methods. Three
of the most popular and state-of-the-art methods of
determining coefficients are discussed in detail. The
computation methods covered include an experimental linear
method created by the author, and numerical linear and
nonlinear methods using the finite element method. The
author—a renowned expert on the topic—presents the results
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and discusses the limitations of the various methods.
Accessibly written, the book provides a clear analysis of the
fundamental phenomena in rotor dynamics and includes
many illustrations from numerical analysis and the results of
the experimental research. Filled with practical examples, the
book also includes a companion website hosting code used
to calculate the dynamic coefficients of journal bearings. This
important book: Covers examples of different computation
methods, presents results, and discusses limitations of each
Reviews the fundamentals of bearing and bearing dynamic
coefficients Includes illustrations from the numerical analysis
and results of the experimental research Offers myriad
practical examples and a companion website Written for
researchers and practitioners working in rotordynamics,
Bearing Dynamic Coefficients in Rotordynamics will also earn
a place in the libraries of graduate students in mechanical
and aerospace engineering who seek a comprehensive
treatment of the foundations of this subject.
"This book enables engineers to understand the dynamics of
rotating machines, starting from the most basic explanations
and then proceeding to detailed numerical models and
analysis"--Provided by publisher.
Rotating machinery is used in a variety of essential
engineering systems, including motors, pumps, compressors,
and gearboxes. The gas, oil, power, manufacturing, and
process industries rely heavily on rotating machines. Their
failures can be very expensive and lead to a decrease in
production so proper maintenance is essential. Condition
based maintenance is a relatively new strategy of performing
maintenance on equipment when signal processing of sensor
signals indicates a failure may be imminent. The most popular
sensors for condition based maintenance measure the
vibration of the rotating machine. These sensors provide
information about the overall state of the machine and point
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to potential faults. This thesis studies the effectiveness of
analyzing vibration data to determine the state of operation of
rotating machine systems. Specifically, research and
experiments are performed to discover if vibration signatures
can determine if a system has certain faults, such as shaft
misalignment, unbalance, or deformation in shaft couplings.
The presence or absence of these faults can lead to the
determination of the health of operation of a rotating machine
system.
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