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This book gathers selected papers presented at the Second International Conference
on Intelligent Manufacturing and Automation (ICIMA 2020), which was jointly organized
by the Departments of Mechanical Engineering and Production Engineering at
Dwarkadas J. Sanghvi College of Engineering (DJSCE), Mumbai, and by the Indian
Society of Manufacturing Engineers (ISME). Covering a range of topics in intelligent
manufacturing, automation, advanced materials and design, it focuses on the latest
advances in e.g. CAD/CAM/CAE/CIM/FMS in manufacturing, artificial intelligence in
manufacturing, IoT in manufacturing, product design & development, DFM/DFA/FMEA,
MEMS & nanotechnology, rapid prototyping, computational techniques, nano- & micromachining, sustainable manufacturing, industrial engineering, manufacturing process
management, modelling & optimization techniques, CRM, MRP & ERP, green, lean &
agile manufacturing, logistics & supply chain management, quality assurance &
environmental protection, advanced material processing & characterization of
composite & smart materials. The book is intended as a reference guide for future
researchers, and as a valuable resource for students in graduate and doctoral
programmes.
A design reference for engineers developing composite components for automotive
chassis, suspension, and drivetrain applications This book provides a theoretical
background for the development of elements of car suspensions. It begins with a
description of the elastic-kinematics of the vehicle and closed form solutions for the
vertical and lateral dynamics. It evaluates the vertical, lateral, and roll stiffness of the
vehicle, and explains the necessity of the modelling of the vehicle stiffness. The
composite materials for the suspension and powertrain design are discussed and their
mechanical properties are provided. The book also looks at the basic principles for the
design optimization using composite materials and mass reduction principles.
Additionally, references and conclusions are presented in each chapter. Design and
Analysis of Composite Structures for Automotive Applications: Chassis and Drivetrain
offers complete coverage of chassis components made of composite materials and
covers elastokinematics and component compliances of vehicles. It looks at parts made
of composite materials such as stabilizer bars, wheels, half-axes, springs, and semi-trail
axles. The book also provides information on leaf spring assembly for motor vehicles
and motor vehicle springs comprising composite materials. Covers the basic principles
for the design optimization using composite materials and mass reduction principles
Evaluates the vertical, lateral, and roll stiffness of the vehicle, and explains the
modelling of the vehicle stiffness Discusses the composite materials for the suspension
and powertrain design Features closed form solutions of problems for car dynamics
explained in details and illustrated pictorially Design and Analysis of Composite
Structures for Automotive Applications: Chassis and Drivetrain is recommended
primarily for engineers dealing with suspension design and development, and those
who graduated from automotive or mechanical engineering courses in technical high
school, or in other higher engineering schools.
Fatigue Analysis of a Helical Compression SpringLAP Lambert Academic Publishing
Updated and revised, this book presents the application of engineering design and
analysis based on the approach of understanding the physical characteristics of a given
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problem and then modeling the important aspects of the physical system. This third
edition provides coverage of new topics including contact stress analysis, singularity
functions, gear stresses, fasteners, shafts, and shaft stresses. It introduces finite
element methods as well as boundary element methods and also features worked
examples, problems, and a section on the finite difference method and applications.
This text is suitable for undergraduate and graduate students in mechanical, civil, and
aerospace engineering.
Modern analytical theories of fatigue coupled with a knowledge of processing effects on
metals make up the sound basis for designing machine parts that are free from
unexpected failure. Fatigue Design: Life Expectancy of Machine Parts provides the
information and the tools needed for optimal design. It highlights practical approaches
for effectively solving fatigue problems, including minimizing the risk of hidden perils
that may arise during production processes or from exposure to the environment. The
material is presented with a dual approach: the excellent coverage of the theoretical
aspects is accented by practical illustrations of the behavior of machine parts. The
theoretical approach combines the fundamentals of solid mechanics, fatigue analysis,
and crack propagation. The chapters covering fatigue theories are given special
emphasis, starting with the basics and progressing to complicated multiaxial nonlinear
problems. The practical approach concentrates on the effects of surface processing on
fatigue life and it illustrates many faceted fatigue problems taken from case studies.
The solutions demonstrate the authors' detailed analyses of failure and are intended to
be used as preventive guidelines. The cases are a unique feature of the book. The
numerical method used is the finite element method, and is presented with clear
explanations and illustrations. Fatigue Design: Life Expectancy of Machine Parts is an
extremely valuable tool for both practicing design engineers and engineering students.
This volume originates from the proceedings of a multidisciplinary conference, TechnoSocietal 2016 in Maharashtra, India, that brings together faculty members of various
engineering colleges to solve Indian regional relevant problems under the guidance of
eminent researchers from various reputed organizations. The focus is on technologies
that help develop and improve society, in particular on issues such as the betterment of
differently abled people, environment impact, livelihood, rural employment, agriculture,
healthcare, energy, transport, sanitation, water, education. This conference aims to
help innovators to share their best practices or products developed to solve specific
local problems which in turn may help the other researchers to take inspiration to solve
problems in their region. On the other hand, technologies proposed by expert
researchers may find applications in different regions. This back and forth process for
local-global interaction will help in solving local problems by global approach and help
in solving global problems by improving local conditions.

Helical compression springs, used in injection system of engines, falls in the
domain of very high cycle fatigue and thus requires comprehensive analysis for
its behaviour under such condition. In this book, various un-noticed behaviour of
springs have been pointed out and discussed briefly, which includes numerical
work in majority. This book does not conclude few assumed mechanisms to
explain spring characteristics, and for them further research is required.
New and Improved SI Edition-Uses SI Units Exclusively in the TextAdapting to
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the changing nature of the engineering profession, this third edition of
Fundamentals of Machine Elements aggressively delves into the fundamentals
and design of machine elements with an SI version. This latest edition includes a
plethora of pedagogy, providing a greater u
Student design engineers often require a "cookbook" approach to solving certain
problems in mechanical engineering. With this focus on providing simplified
information that is easy to retrieve, retired mechanical design engineer Keith L.
Richards has written Design Engineer's Handbook.This book conveys the
author's insights from his decades of expe
Incorporating Chinese, European, and International standards and units of
measurement, this book presents a classic subject in an up-to-date manner with
a strong emphasis on failure analysis and prevention-based machine element
design. It presents concepts, principles, data, analyses, procedures, and decisionmaking techniques necessary to design safe, efficient, and workable machine
elements. Design-centric and focused, the book will help students develop the
ability to conceptualize designs from written requirements and to translate these
design concepts into models and detailed manufacturing drawings. Presents a
consistent approach to the design of different machine elements from failure
analysis through strength analysis and structural design, which facilitates
students’ understanding, learning, and integration of analysis with design
Fundamental theoretical topics such as mechanics, friction, wear and lubrication,
and fluid mechanics are embedded in each chapter to illustrate design in practice
Includes examples, exercises, review questions, design and practice problems,
and CAD examples in each self-contained chapter to enhance learning Analysis
and Design of Machine Elements is a design-centric textbook for advanced
undergraduates majoring in Mechanical Engineering. Advanced students and
engineers specializing in product design, vehicle engineering, power machinery,
and engineering will also find it a useful reference and practical guide.
This Second Edition presents a hands-on design methodology for daily technical
decisions without immersion in high mathematics.
This hallmark text on Machine Design almost covers the entire syllabus of all
Indian Universities and Polytechnics. Each chapter is written in a simple, crisp
and logical way, explaining the theoretical considerations in design of machine
elements. The language is lucid and easy to understand yet precisely scientific. It
covers the topics in entirety meaning thereby that for a particular topic, all the
facets associated with it have been dealt in a very methodical and logical
manner.
This book highlights the mechanics of the elastic elements made of steel alloys with focus on
the metal springs for automotive industry. The industry and scientific organizations study
intensively the foundations of design of spring elements and permanently improve the
mechanical properties of spring materials. The development responsibilities of spring
manufacturing company involve the optimal application of the existing material types. Thus, the
task entails in the target-oriented evaluation of the mechanical properties and the subsequent
design of the springs, which makes full use of the attainable material characteristics. The book
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stands as a valuable reference for professionals in practice as well as an advanced learning
resource for students of structural and automotive engineering
Fundamentals of Machine Component Design presents a thorough introduction to the concepts
and methods essential to mechanical engineering design, analysis, and application. In-depth
coverage of major topics, including free body diagrams, force flow concepts, failure theories,
and fatigue design, are coupled with specific applications to bearings, springs, brakes,
clutches, fasteners, and more for a real-world functional body of knowledge. Critical thinking
and problem-solving skills are strengthened through a graphical procedural framework,
enabling the effective identification of problems and clear presentation of solutions. Solidly
focused on practical applications of fundamental theory, this text helps students develop the
ability to conceptualize designs, interpret test results, and facilitate improvement. Clear
presentation reinforces central ideas with multiple case studies, in-class exercises, homework
problems, computer software data sets, and access to supplemental internet resources, while
appendices provide extensive reference material on processing methods, joinability, failure
modes, and material properties to aid student comprehension and encourage self-study.
The objective is to present experimentation, modeling and analysis of compression spring for
static, fatigue. Experimentation is carried out using load checking machine (M006) for static
analysis and for fatigue life analysis fatigue testing machine (M08) is used. Modeling is done
using CATIA V5 and ANSYS. Analysis is carried out by using HYPERMESH as a preprocessor, NASTRAN as a solver And Hyper view as a post processor. ANSYS14.0software
was also used for analysis for better understanding and comparison result with NASTRAN.
From the study, it is seen that the fatigue life of stainless steel compression spring is more as
compared to that of hard drawn wire for same stiffness (same load carrying capacity).It is
observed that the maximum stress is developed at the inner side of the spring coil. The
NASTRAN and ANSYS allowable design stress is found between the corresponding loads 3 N
to 6 N. Therefore it is concluded that the maximum safe pay load for the given specification of
the helical compression spring is 4 N. A comparative study has been made of a redesign
spring with respect to stress, fatigue life, safe pay load.
Engineering Solid Mechanics bridges the gap between elementary approaches to strength of
materials and more advanced, specialized versions on the subject. The book provides a basic
understanding of the fundamentals of elasticity and plasticity, applies these fundamentals to
solve analytically a spectrum of engineering problems, and introduces advanced topics of
mechanics of materials - including fracture mechanics, creep, superplasticity, fiber reinforced
composites, powder compacts, and porous solids. Text includes: stress and strain, equilibrium,
and compatibility elastic stress-strain relations the elastic problem and the stress function
approach to solving plane elastic problems applications of the stress function solution in
Cartesian and polar coordinates Problems of elastic rods, plates, and shells through
formulating a strain compatibility function as well as applying energy methods Elastic and
elastic-plastic fracture mechanics Plastic and creep deformation Inelastic deformation and its
applications This book presents the material in an instructive manner, suitable for individual
self-study. It emphasizes analytical treatment of the subject, which is essential for handling
modern numerical methods as well as assessing and creating software packages. The authors
provide generous explanations, systematic derivations, and detailed discussions,
supplemented by a vast variety of problems and solved examples. Primarily written for
professionals and students in mechanical engineering, Engineering Solid Mechanics also
serves persons in other fields of engineering, such as aerospace, civil, and material
engineering.
How others have solved failures in various industries such as automotive, aerospace, utilities,
oil and gas, petrochemical, biomedical, ground transportation, off-highway vehicles, and more.
Each case history adheres to a standard format starting with background information and
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guides you step by step through the failure investigation.
This book presents foundations and practical application of multi-objective optimization
methods to Vehicle Design Problems, bolstered with an extensive collection of examples.
Opening with a broad theoretical introduction to the optimization of complex mechanical
systems and multi-objective optimization methods, the book presents several applications
which are extensively exposed here for the first time. The book includes examples of proposed
methods to the solution of real vehicle design problems.

?????. ??????????; ??????????.
This book presents selected peer-reviewed papers from the International
Conference on Mechanical and Energy Technologies, which was held on 7–8
November 2019 at Galgotias College of Engineering and Technology, Greater
Noida, India. The book reports on the latest developments in the field of
mechanical and energy technology in contributions prepared by experts from
academia and industry. The broad range of topics covered includes
aerodynamics and fluid mechanics, artificial intelligence, nonmaterial and
nonmanufacturing technologies, rapid manufacturing technologies and
prototyping, remanufacturing, renewable energies technologies, metrology and
computer-aided inspection, etc. Accordingly, the book offers a valuable resource
for researchers in various fields, especially mechanical and industrial
engineering, and energy technologies.
The 2016 International Conference on Mechanics and Materials Science
(MMS2016) was held in Guangzhou, China on October 15-16, 2016. Aimed at
providing an excellent international academic forum for all the researchers and
practitioners, the conference attracted a wide spread participation among all over
the universities and research institutes. MMS2016 features unique mixed topics
of Mechatronics and Automation, Materials Science and Engineering, Materials
Properties, Measuring Methods and Applications. This volume consists of 159
peer-reviewed articles by local and foreign eminent scholars, which cover the
frontiers and hot topics in the relevant areas.
This book covers a variety of topics in mechanics, with a special emphasis on
material mechanics. It reports on fracture mechanics, fatigue of materials, stressstrain behaviours, as well as transferability problems and constraint effects in
fracture mechanics. It covers different kind of materials, from metallic materials
such as ferritic and austenitic steels, to composites, concrete, polymers and
nanomaterials. Additional topics include heat transfer, quality control and
reliability of structures and components. Furthermore, the book gives particular
attention to new welding technologies such as STIR welding and spray metal
coating, and to novel methods for quality control, such as Taguchi design, fault
diagnosis and wavelet analysis. Based on the 2015 edition of the Algerian
Congress of Mechanics (Congrès Algérien de Mécanique, CAM), the book also
covers energetics, in terms of simulation of turbulent reactive flow, behaviour of
supersonic jet, turbulent combustion, fire induced smoke layer, and heat and
mass transfer, as well as important concepts related to human reliability and
safety of components and structures. All in all, the book represents a complete,
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practice-oriented reference guide for both academic and professionals in the field
of mechanics.
This book comprises selected papers from the Fourth International Conference
on Materials and Manufacturing Engineering (ICMME 2019). The contents focus
on the latest developments in the synthesis and characterization of new
materials, and highlights the challenges involved in the manufacturing and
machinability of different materials. Advanced and cost-effective manufacturing
processes and their applications are also discussed in the book. In addition, it
covers topics like robotics, fluid dynamics, design and development, and different
optimization techniques. The contents of this book will be beneficial to students,
researchers, and industry professionals.
Various stress relieving procedures for the manufacture of cold wound helical
compression springs were investigated to determine the effect that the time
interval between the coiling and stress relieving operations has on spring life.
Production springs with indexes of 3 to 13 were fabricated from various materials.
The springs were stress relieved at varying times after the coiling operation. The
effect of the time interval between the coiling and stress relieving operations was
determined by visual observation for crack initiation and by laboratory endurance
tests. Analysis of the test data showed that the time interval between the two
operations has no effect on the endurance properties of the materials that were
investigated. (Author).
The Proceedings of the International Conference on Information Engineering, Management
and Security 2014 which happened at Christu Jyoti Institute of Technology.
The Japanese original edition of "FEM for Springs" was published in 1997, to com memorate
the 50th anniversary of Japan Society for Spring Research (JSSR). While there have been
many books published about Finite Element Method (FEM), this book was among the first to
address the application of FEM to spring design. When asked about springs, one might
imagine a mere shape of helical coil. How ever, there are many more varieties of shapes and
functions in the application of springs. Consequently, some are very difficult to calculate by
design formula. FEM gives the solutions to those advanced engineering cases. Nowadays, it is
strongly desired to have a design method for springs as a com mon base from a global point of
view. Under these circumstances, JSSR planned to publish an English version of "FEM for
Springs". By improving the contents and adding many examples, this book, FEM for Springs,
has been brought to comple tion. It is a truly significant event. I am confident that this book is
suitable for engineers in worldwide industrial sectors and for college students as well.
This book presents a sample of theoretical and practical advances in symmetry in
multidisciplinary engineering applications. It covers several applications, such as mechanical
analysis of tunnel lining, prediction methods for the ring damper used in gears, calibration
methods for manipulators, design methods for wheel configurations of mobile robots, analysis
of elastic plastic damaged zones, 3D printed corneal models, analysis of multibody system
dynamic networks, structural elements in architecture, railway transportation, transportation of
hazardous materials, cable-driven mechanisms, and image processing. The contributions
included in this book describe the state-of-the-art advances in this field and demonstrate the
possibilities of the study of symmetry in multidisciplinary applications in the field of engineering.
This book introduces the subject of total design, and introduces the design and selection of
various common mechanical engineering components and machine elements. These provide
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"building blocks", with which the engineer can practice his or her art. The approach adopted for
defining design follows that developed by the SEED (Sharing Experience in Engineering
Design) programme where design is viewed as "the total activity necessary to provide a
product or process to meet a market need." Within this framework the book concentrates on
developing detailed mechanical design skills in the areas of bearings, shafts, gears, seals, belt
and chain drives, clutches and brakes, springs and fasteners. Where standard components are
available from manufacturers, the steps necessary for their specification and selection are
developed. The framework used within the text has been to provide descriptive and illustrative
information to introduce principles and individual components and to expose the reader to the
detailed methods and calculations necessary to specify and design or select a component. To
provide the reader with sufficient information to develop the necessary skills to repeat
calculations and selection processes, detailed examples and worked solutions are supplied
throughout the text. This book is principally a Year/Level 1 and 2 undergraduate text. Prerequisite skills include some year one undergraduate mathematics, fluid mechanics and heat
transfer, principles of materials, statics and dynamics. However, as the subjects are introduced
in a descriptive and illustrative format and as full worked solutions are provided, it is possible
for readers without this formal level of education to benefit from this book. The text is
specifically aimed at automotive and mechanical engineering degree programmes and would
be of value for modules in design, mechanical engineering design, design and manufacture,
design studies, automotive power-train and transmission and tribology, as well as modules and
project work incorporating a design element requiring knowledge about any of the content
described. The aims and objectives described are achieved by a short introductory chapters on
total design, mechanical engineering and machine elements followed by ten chapters on
machine elements covering: bearings, shafts, gears, seals, chain and belt drives, clutches and
brakes, springs, fasteners and miscellaneous mechanisms. Chapters 14 and 15 introduce
casings and enclosures and sensors and actuators, key features of most forms of mechanical
technology. The subject of tolerancing from a component to a process level is introduced in
Chapter 16. The last chapter serves to present an integrated design using the detailed design
aspects covered within the book. The design methods where appropriate are developed to
national and international standards (e.g. ANSI, ASME, AGMA, BSI, DIN, ISO). The first
edition of this text introduced a variety of machine elements as building blocks with which
design of mechanical devices can be undertaken. The approach adopted of introducing and
explaining the aspects of technology by means of text, photographs, diagrams and step-bystep procedures has been maintained. A number of important machine elements have been
included in the new edition, fasteners, springs, sensors and actuators. They are included here.
Chapters on total design, the scope of mechanical engineering and machine elements have
been completely revised and updated. New chapters are included on casings and enclosures
and miscellaneous mechanisms and the final chapter has been rewritten to provide an
integrated approach. Multiple worked examples and completed solutions are included.
The book covers fundamental concepts, description, terminology, force analysis and methods
of analysis and design. The emphasis in treating the machine elements is on methods and
procedures that give the student competence in applying these to mechanical components in
general. The book offers the students to learn to use the best available scientific understanding
together with empirical information, good judgement, and often a degree of ingenuity, in order
to produce the best product. Few unique articles e.g., chain failure modes, lubrication of chain
drive, timing belt pulleys, rope lay selection, wire rope manufacturing methods, effect of sheave
size etc., are included. Friction materials are discussed in detail for both wet and dry running
with the relevant charts used in industry. Design of journal bearing is dealt exhaustively.
Salient Features: " Compatible with the Machine Design Data Book (same author and
publisher). " Thorough treatment of the requisite engineering mechanics topics. " Balance
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between analysis and design. " Emphasis on the materials, properties and analysis of the
machine element. " Material, factor of safety and manufacturing method are given for each
machine element. " Design steps are given for all important machine elements. " The example
design problems and solution techniques are spelled out in detail. " Objective type, short
answer and review problems are given at the end of each chapter. " All the illustrations are
done with the help of suitable diagrams. " As per Indian Standards.
In the twenty-first century, applications in medicine and engineering must acquire greater
safety and flexibility if they are to yield better products at higher efficiency. Experts from
academia, industry, and government research laboratories who have pioneered CME ideas
and technologies describe its concept and research approach and discuss related hardware
and software, science and technology, and medicine and engineering. This book will be
invaluable to scientists, researchers, and graduates in the emerging field of CME.
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