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EB3 - FITZGERALD KIMBERLY
In-depth coverage of fundamental and
advanced concepts of strength of materials for mechanical and civil engineering
students.
This E-book is a master's dissertation on
‘Failure Analysis of Shaft with Step and
Keyway Discontinuities Under Combined
Loading ' submitted in May, 2018. In all
power transmission elements shaft is almost use in every machine or in every
mechanical system. Shaft is a rotating
machine element, commonly in circular
cross-section, is used to transmit power
and rotational motion to other parts such
as gears, pulleys, ﬂywheels sprockets
and clutches. Various elements, which
are used to transmit power from the driving device (motor or engine) are mounted on the shaft with the help of keys. Design of shaft is very important part in mechanical design. In real life, the shaft is
subjected to combined loading. A shaft
often fails due to the stress concentration in discontinuities areas resulting into
large stress values. The most common
discontinuities present in the shafts are
grooves, slots, shoulders, ﬁllets, holes,
thread, etc. Due to presence of these ge-

ometrical discontinuities, the stresses
are concentrated in discontinuities areas
thereby reducing its strength. In the present work, an eﬀort is made to calculate
the equivalent stresses and maximum
shear stresses developed in shaft due to
step and presence of keyways (either single or multiple). These stresses are determined analytically and using ﬁnite element analysis (FEA) subjected to combined loading. The modelling of shaft
with single keyway (rectangular, square,
tapered, semi-circular) is carried out using CREO software and FEA is carried out
in ANSYS. Further, the stresses are also
determined for shaft with double keyways (rectangular, semi-circular) and
stepped shaft with single and double rectangular keyways. Symmetrical and nonsymmetrical orientations of double keyways in shaft, is also modelled and analysed. It is concluded that rectangular
keyway in solid shaft is best among all
the modelled and analyzed keyway in
shaft as far as the concern of equivalent
and shear stresses and in case of both
rectangular and semi-circular keyways,
double symmetrical keyways in solid
shaft is more suitable than non-symmetrical keyways under combined loading con-
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ditions. It is also concluded that double
symmetrical keyways in stepped shaft is
more suitable than non-symmetrical keyway under combined loading conditions
due to less generation of stresses.
The updated and expanded second edition of this book explores the physical
and mechanical properties of carbon
ﬁbers and their composites, their manufacture and processing, and their current
and emerging applications. Over 10
chapters, the book describes manufacturing methods, surface treatment, composite interfaces, and microstructure-property relationships with underlying fundamental physical and mechanical principles. It discusses the application of carbon materials in delivering improved performance across a diverse
range of ﬁelds including sports, wind energy, oil and gas, infrastructure, defence, and the aerospace, automotive
and semiconductor industries. This new
edition introduces chapters related to
the manufacturing of carbon/carbon composites (C/C composites), antioxidation
characteristics of C/C composites, and
their applications. Furthermore, it addresses the eﬀect of graphene and carbon nanotubes on the physical and chemical properties of carbon ﬁbers. A ﬁnal
chapter looks at the emerging and future
prospects for carbon ﬁber technology.
Providing extensive coverage and comprehensive discussion on the fundamental concepts and processes of machine
design, this book begins with detailed discussion of the types of materials, their
properties and selection criteria for designing. The text, the ﬁrst volume of a
two volume set, covers diﬀerent types of
stresses including direct stress, bending
stress, torsional stress and combined
stress in detail. It goes on to explain various types of temporary and permanent
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joints including pin joint, cotter joint,
threaded joint and welded joint. Finally,
the book covers the design procedure of
keys, cotters, couplings, shafts, levers
and springs. Also examined are applications of diﬀerent types of joints used in
boilers, bridges, power presses, automobile springs, crew jack and coupling.
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 Textbook of Engineering Mechanics
is a must-buy for all students of engineering as it is a lucidly written textbook on
the subject with crisp conceptual explanations aided with simple to understand
examples. Important concepts such as
Moments and their applications, Inertia,
Motion (Laws, Harmony and Connected
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Bodies), Kinetics of Motion of Rotation as
well as Work, Power and Energy are explained with ease for the learner to really grasp the subject in its entirety. A
book which has seen, foreseen and incorporated changes in the subject for 50
years, it continues to be one of the most
sought after texts by the students.
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ment; describes the role of simulation in
learning and education, as well as in in
military training. With its near-exhaustive coverage of disciplines, this comprehensive collection is essential reading for
all researchers, practitioners and students seeking insights into the use of
various modeling paradigms and the
need for robust simulation infrastructure
to advance their ﬁeld into a computational future.
The Multicolr Edition Has Been thoroughly revised and brought up-to-date.Multicolor pictures have been added to enhance the content value and to give the
students and idea of what he will be dealing in relity,and to bridge the gap between theory and Practice.
Engineering Metrology and Measurements is a textbook designed for students of mechanical, production and allied disciplines to facilitate learning of
various shop-ﬂoor measurement techniques and also understand the basics of
mechanical measurements.

This invaluable text/reference reviews
the state of the art in simulation-based
approaches across a wide range of diﬀerent disciplines, and provides evidence of
using simulation-based approaches to advance these disciplines. Highlighting the
beneﬁts that simulation can bring to any
ﬁeld, the volume presents case studies
by the leading experts from such diverse
domains as the life sciences, engineering, architecture, arts, and social sciences. Topics and features: includes review questions at the end of every
chapter; provides a broad overview of
the evolution of the concept of simulation, stressing its importance across numerous sectors and disciplines; addresses the role of simulation in engineering
design, and emphasizes the beneﬁts of
integrating simulation into the systems
engineering paradigm; explains the relation of simulation with Cyber-Physical
Systems and the Internet of Things, and
describes a simulation infrastructure for
complex adaptive systems; investigates
how simulation is used in the Software
Design Life Cycle to assess complex solutions, and examines the use of simulation in architectural design; reviews the
function and purpose of simulation
within the context of the scientiﬁc
method, and its contribution to healthcare and health education training; discusses the position of simulation in research in the social sciences, and describes the simulation of service systems
for simulation-based enterprise manage-

This book, in its third edition, continues
to focus on the basics of civil engineering and engineering mechanics to provide students with a balanced and cohesive study of the two areas (as needed
by them in the beginning of their engineering education). A basic undergraduate textbook for the ﬁrst-year students
of all branches of engineering, this book
is speciﬁcally designed to conform to the
syllabus of Visvesvaraya Technological
University (VTU). Imparting the basic
knowledge in various facets of civil engineering and the related engineering
structures and infrastructure such as
buildings, roads, highways, dams and
bridges, the third edition covers the engineering mechanics portion in eleven
chapters. Each chapter introduces the
concepts to the reader, stepwise. Provid-
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ing a wealth of practice examples, the
book emphasizes the importance of building strong analytical skills. Practice
problems, at the end of each chapter,
give students an opportunity to absorb
concepts and hone their problem-solving
skills. The book comes with a companion
CD containing the software developed using MS-Excel, to work out the problems
on Forces, Centroid, Friction and Moment
of Inertia. The use of this software will enable the students to understand the concepts in a relatively better way. NEW TO
THIS EDITION • Introduces a chapter on
Kinematics as per the revised Civil Engineering syllabus of VTU • Updates with
the latest examination Question Papers,
including the one held in the month of
December 2013
The favourable and warm reception,which the previous editions and
reprints of this popular book has enjoyed
all over India and abroad has been a matter of great satisfaction for me.
Principles of Engineering Mechanics is
written keeping in mind the requirements of the Students of Degree, Diploma and A.M.I.E. (I) classes. The objective
of this book is to present the subject matter in a most concise, compact, to-the-point and lucid manner. All along the approach to the subject matter, every care
has been taken to arrange matter from
simpler to harder, known to unknown
with full details and illustrations. A large
number of worked examples, mostly examination questions of Indian as well as
foreign universities and professional examining bodies, have been given and
graded in a systematic manner and logical sequence, to assist the students to
understand the text of the subject. At
the end of each chapter, a few exercises
have been added, for the students, to
solve them independently. Answers to these problems have been provided.
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In this technology-driven era, conventional manufacturing is increasingly at risk of
reaching its limit, and a more design-driven manufacturing process, additive manufacturing, might just hold the key to innovation. Oﬀering a higher degree of design freedom, the optimization and integration of functional features, and the
manufacturing of small batch sizes, additive manufacturing is changing industry
as we know it. Additive Manufacturing
Technologies From an Optimization Perspective is a critical reference source
that provides a uniﬁed platform for the
dissemination of basic and applied knowledge about additive manufacturing. It
carefully examines how additive manufacturing is increasingly being used in series production, giving those in the most
varied sectors of industry the opportunity to create a distinctive proﬁle for themselves based on new customer beneﬁts,
cost-saving potential, and the ability to
meet sustainability goals. Highlighting
topics such as bio-printing, tensile
strength, and cell printing, this book is
ideally designed for academicians, students, engineers, scientists, software developers, architects, entrepreneurs, and
medical professionals interested in advancements in next-generation manufacturing.
This book provides basic information on
the design of structures with tropical
woods. It is intended primarily for teaching university- and college-level courses
in structural design. It is also suitable as
a reference material for practitioners. Although parts of the background material
relate speciﬁcally to West and East Africa, the design principles apply to the
whole of tropical Africa, Latin America
and South Asia. The book is laced with
ample illustrations including photographs of real life wood structures and
structural elements across Africa that
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make for interesting reading. It has numerous manual and Excel spread sheet
worked examples and review questions
that can properly guide a ﬁrst-time designer of wooden structural elements. A
number of design problems are also
solved using the FORTRAN programming
language. Topics covered in the thirteen
chapters of the book include a brief introduction to the book, the anatomy and
physical properties of tropical woods; a
bri ef review of the mechanical properties of wood, timber seasoning and
preservation, uses of wood and wood
products in construction; basic theory of
structures, and structural load computations; design of wooden beams, solid and
built-up wooden columns, wood connections and wooden trusses; as well as a
brief introduction to the design of wooden bridges.
Handbook of Mechanical Engineering is a
comprehensive text for the students of
B.E./B.Tech. and the candidates preparing for various competitive examination
like IES/IFS/ GATE State Services and
competitive tests conducted by public
and private sector organization for selecting apprentice engineers.
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the students of chemical, electrical and
aeronautical engineering. Key Features
Copious well-illustrated ﬁgures Detailed
description of various types of pumps
and miscellaneous hydraulic machines
Numerous solved problems and unsolved
problems with answers Deductions and
numerical examples in S.I. Units
I feel elevated in presenting the New edition of this standard treatise.The
favourable reception,which the previous
edition and reprints of this book have enjoyed,is a matter of great satisfaction for
me.I wish to express my sincere thanks
to numerous professors and students for
their valuable suggestions and recommending the patronise this standard treatise in the future also.
Basics of Mechanical Engineering systematically develops the concepts and principles essential for understanding engineering thermodynamics, mechanics
and strength of materials. This book is
meant for ﬁrst year B. Tech students of
various technical universities. It will also
be helpful for candidates preparing for
various competitive examinations.
The Handbook of Research on Food Processing and Preservation Technologies is
a 5-volume collection that highlights various design, development, and applications of novel and innovative strategies
for food processing and preservation.
The roles and applications of minimal
processing techniques (such as ozone
treatment, vacuum drying, osmotic dehydration, dense phase carbon dioxide
treatment, pulsed electric ﬁeld, and high-pressure assisted freezing) are discussed, along with a wide range of other
applications. The handbook also explores
some exciting computer-aided techniques emerging in the food processing
sector, such as robotics, radio frequency
identiﬁcation (RFID), three-dimensional

Intended as a textbook for the undergraduate students of civil and mechanical
engineering, this book is the outcome of
authors' vast experience in this subject
area. It presents the basic theories of hydraulics and all types of hydraulic
machines that are used in these days in
our day-to-day life. Organized in two parts—Hydraulics (Part I) and Hydraulic
Machines (Part II), the book is written in
an easy-to-follow method in conformity
to the syllabi followed in universities.
The chapter end exercises of all the
chapters are carefully prepared for the
students, which enhance their problem-solving skills. This book is also useful for
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food printing, artiﬁcial intelligence, etc.
Some emphasis has also been given on
nondestructive quality evaluation techniques (such as image processing, terahertz spectroscopy imaging technique,
near infrared, Fourier transform infrared
spectroscopy technique, etc.) for food
quality and safety evaluation. The signiﬁcant roles of food properties in the design of speciﬁc foods and edible ﬁlms
have been elucidated as well. The ﬁrst
volume in this set, Volume 1: Nonthermal and Innovative Food Processing
Methods, provides a detailed discussion
of many nonthermal food process techniques. These include high-pressure processing, ultraviolet light technology, microwave-assisted extraction, high pressure assisted freezing, microencapsulation, dense phase carbon dioxide aided
preservation, to name a few. Volume 2:
Nonthermal Food Preservation and Novel
Processing Strategies introduces several
new food processing and preservation
technologies that have been investigated by researchers and which have the potential to increase shelf life and preserve
the quality of foods. It focuses on nonthermal techniques such as high-pressure processing, ultrasonication of foods,
microwave vacuum dehydration, thermoelectric refrigeration technology, advanced methods of encapsulation, ozonation, electrospinning, and mechanical expellers for dairy, food, and agricultural
processing. Volume 3: Computer-Aided
Food Processing and Quality Evaluation
Techniques presents a number of exciting applications of computer-aided techniques for quality evaluation and secure
food quality. The chapter authors present emerging nonthermal approaches
for food processing and preservation including detailed discussions on color
measurement techniques, RFID, 3D-food
printing, potential of robotics, artiﬁcial in-
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telligence, terahertz spectroscopy imaging technique, instrumentation techniques and transducers, and more. Volume 4: Design and Development of Speciﬁc Foods, Packaging Systems, and
Food Safety presents new research on
health food formulation, advanced packaging systems, and toxicological studies
for food safety. This book covers in detail
the design of functional foods for beneﬁcial gut microﬂora and microbiota; composite probiotic dairy products; encapsulation technology for development of speciﬁc foods; edible, biodegradable, and alternative food packaging technologies;
ozonation in surface modiﬁcation of food
packaging polymers; characterization applications and safety aspects of nanomaterials used in food and dairy industry;
and more. Volume 5: Emerging Techniques for Food Processing, Quality, and
Safety Assurance discusses various
emerging techniques for food preservation, formulation, and nondestructive
quality evaluation techniques. Each
chapter covers major aspects pertaining
to principles, design, and applications of
various food processing and nondestructive quality evaluation techniques, such
low-temperature-based ultrasonic drying, hypobaric processing, viability of
high-pressure technology, pulsed electric
ﬁelds in food preservation, green nanotechnology, advanced methods of encapsulation, the use of robotic engineering for quality and safety, and more. Together, the 5 volumes of the Handbook
of Research on Food Processing and
Preservation Technologies will prove to
be valuable resource for researchers, scientists, students, growers, traders, processors, and others in the food processing industry.
Engineering Thermodynamics has been
designed for students of all branches of
engineering specially undergraduate stu-
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dents of Mechanical Engineering. The
book will also serve as reference manual
for practising engineers. The book has
been written in simple language and systematically develops the concepts and
principles essential for understanding
the subject. The text has been supplemented with solved numerical problems,
illustrations and question banks.The present book has been divided in ﬁve parts:" Thermodynamic Laws and Relations"
Properties of Gases and Vapours" Thermodynamics Cycles" Heat Transfer and
Heat Exchangers" Annexures
This book presents selected peer reviewed papers from the International
Conference on Advanced Production and
Industrial Engineering (ICAPIE 2019). It
covers a wide range of topics and latest
research in mechanical systems engineering, materials engineering, micro-machining, renewable energy, industrial
and production engineering, and additive
manufacturing. Given the range of topics
discussed, this book will be useful for students and researchers primarily working
in mechanical and industrial engineering, and energy technologies.
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als.
In this volume, several new food processing and preservation technologies have
been investigated by researchers that
have the potential to increase shelf life
and preserve the quality of foods. This
handbook introduces some emerging
techniques in the food processing sector,
focusing on nonthermal techniques such
as high-pressure processing, ultrasonication of foods, microwave vacuum dehydration, thermoelectric refrigeration technology, advanced methods of encapsulation, ozonation, electrospinning, and mechanical expellers for dairy, food, and
agricultural processing. These all have a
wide range of application. The volume includes studies that show the successful
application of these new technologies on
a large number of juices, cheeses, yogurts, soups, egg whites and eggs, vegetable slices, purees, and milk, and the
extraction, drying enhancement, and
modiﬁcation of enzymes are reported.
This volume, part of the multi-volume
Handbook of Research on Food Processing and Preservation Technologies will
have tremendous application in diﬀerent
areas of the food industry, including food
processing, preservation, safety, and
quality evaluation. Other volumes of this
handbook cover a wide of other emerging technologies. Handbook of Research
on Food Processing and Preservation
Technologies: Volume 2: Nonthermal
Food Preservation and Novel Processing
Strategies is an excellent reference resource for researchers, scientists, faculty
and students, growers, traders, processors, industries, and others for looking
for new nonthermal approaches for food
processing and preservation.
The present multicolor edition has been
throughly revised and brought up-to-date.Multicolor pictures have been added to enhance the content value and to

This book consists of peer-reviewed proceedings from the International Conference on Innovations in Mechanical Engineering (ICIME 2020). The contents cover latest research in all major areas of
mechanical engineering, and are broadly
divided into ﬁve parts: (i) thermal engineering, (ii) design and optimization, (iii)
production and industrial engineering,
(iv) materials science and metallurgy,
and (v) multidisciplinary topics. Diﬀerent
aspects of designing, modeling, manufacturing, optimizing, and processing are
discussed in the context of emerging applications. Given the range of topics covered, this book can be useful for students, researchers as well as profession-

7

8

give the students an idea of what he will
be dealing in reality,and to bridge the
gap between theory and practice.this
book ahs already been include in the
'suggested reading'for the A.M.I.E.(India)examinations.
Designed for a one-semester course in Finite Element Method, this compact and
well-organized text presents FEM as a
tool to ﬁnd approximate solutions to
diﬀerential equations. This provides the
student a better perspective on the technique and its wide range of applications.
This approach reﬂects the current trend
as the present-day applications range
from structures to biomechanics to electromagnetics, unlike in conventional
texts that view FEM primarily as an extension of matrix methods of structural
analysis. After an introduction and a review of mathematical preliminaries, the
book gives a detailed discussion on FEM
as a technique for solving diﬀerential
equations and variational formulation of
FEM. This is followed by a lucid presentation of one-dimensional and two-dimensional ﬁnite elements and ﬁnite element
formulation for dynamics. The book concludes with some case studies that focus
on industrial problems and Appendices
that include mini-project topics based on
near-real-life problems. Postgraduate/Senior undergraduate students of civil, mechanical and aeronautical engineering
will ﬁnd this text extremely useful; it will
also appeal to the practising engineers
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and the teaching community.
This book introduces the concept of sensing, smart and sustainable systems (S3
systems) to support the design and redesign of products, services, business and
manufacturing processes, manufacturing
systems, and enterprises. The concept of
S3 systems theory is introduced and explained in detail to support designers
and engineers in their development task.
This approach is embraced in the implementation of emergent Information and
communication technologies and artiﬁcial intelligence techniques. The text
helps the reader to understand the relationship between intelligent manufacturing, S3 systems and Industry 4.0. It presents a review of current approaches to
design and development of technology-based products. Finally, it enlarges on
the sensing, smart and sustainable systems theory to give examples of S3 systems as case studies.
While writing the book,we have continuously kept in mind the examination requirments of the students preparing for
U.P.S.C.(Engg. Services)and A.M.I.E.(I)examinations.In order to make this volume
more useful for them,complete solutions
of their examination papers up to 1975
have also been included.Every care has
been taken to make this treatise as self-explanatory as possible.The subject matter has been amply illustrated by incorporating a good number of solved,unsolved
and well graded examples of almost every variety.
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