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Engineers rely on Groover because of the book’s quantitative and engineering-oriented
approach that provides more equations and numerical problem exercises. The fourth edition
introduces more modern topics, including new materials, processes and systems. End of
chapter problems are also thoroughly revised to make the material more relevant. Several
figures have been enhanced to significantly improve the quality of artwork. All of these
changes will help engineers better understand the topic and how to apply it in the field.
Fundamentals of Manufacturing For EngineersCRC Press
A practical guide to semiconductor manufacturing from processcontrol to yield modeling and
experimental design Fundamentals of Semiconductor Manufacturing and Process
Controlcovers all issues involved in manufacturing microelectronic devicesand circuits,
including fabrication sequences, process control,experimental design, process modeling, yield
modeling, and CIM/CAMsystems. Readers are introduced to both the theory and practice ofall
basic manufacturing concepts. Following an overview of manufacturing and technology, the
textexplores process monitoring methods, including those that focus onproduct wafers and
those that focus on the equipment used toproduce wafers. Next, the text sets forth some
fundamentals ofstatistics and yield modeling, which set the foundation for adetailed discussion
of how statistical process control is used toanalyze quality and improve yields. The discussion
of statistical experimental design offers readers apowerful approach for systematically varying
controllable processconditions and determining their impact on output parameters thatmeasure
quality. The authors introduce process modeling concepts,including several advanced process
control topics such asrun-by-run, supervisory control, and process and equipmentdiagnosis.
Critical coverage includes the following: * Combines process control and semiconductor
manufacturing * Unique treatment of system and software technology and managementof
overall manufacturing systems * Chapters include case studies, sample problems, and
suggestedexercises * Instructor support includes electronic copies of the figures andan
instructor's manual Graduate-level students and industrial practitioners will benefitfrom the
detailed exami?nation of how electronic materials andsupplies are converted into finished
integrated circuits andelectronic products in a high-volume manufacturingenvironment. An
Instructor's Manual presenting detailed solutions to all theproblems in the book is available
from the Wiley editorialdepartment. An Instructor Support FTP site is also available.
Additive Manufacturing and 3D Printing Technology: Principles and Applications consists of the
construction and working details of all modern additive manufacturing and 3D-printing
technology processes and machines, while also including the fundamentals, for a well-rounded
educational experience. The book is written to help the reader understand the fundamentals of
the systems. This book provides a selection of additive manufacturing techniques suitable for
near-term application with enough technical background to understand the domain, its
applicability, and to consider variations to suit technical and organizational constraints. It
highlights new innovative 3D-printing systems, presents a view of 4D printing, and promotes a
vision of additive manufacturing and applications toward modern manufacturing engineering
practices. With the block diagrams, self-explanatory figures, chapter exercises, and
photographs of lab-developed prototypes, along with case studies, this new textbook will be
useful to students studying courses in Mechanical, Production, Design, Mechatronics, and
Electrical Engineering.
The Springer Reference Work Handbook of Manufacturing Engineering and Technology
provides overviews and in-depth and authoritative analyses on the basic and cutting-edge
manufacturing technologies and sciences across a broad spectrum of areas. These topics are
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commonly encountered in industries as well as in academia. Manufacturing engineering
curricula across universities are now essential topics covered in major universities worldwide.
This book includes recent theoretical and practical advancements in green composite materials
and advanced manufacturing technology. It provides important original and theoretical
experimental results which use nonroutine technologies often unfamiliar to some readers and
covers novel applications of more familiar experimental techniques and analyses of composite
problems. Green Materials and Advanced Manufacturing Technology: Concepts and
Applications provides insight and a better understanding into the development of green
composite materials and advanced manufacturing technology used in various manufacturing
sectors. It highlights recent trends in the fields of green composites, metal matrix composites,
ceramic matrix composites, surface modification using laser cladding, types of dust collectors
in waste management and recycling in industries, machinability studies of metals and
composites using surface grinding, drilling, electrical discharge machining, joining of metals
using friction stir welding, shielded metal arc welding, and linear friction welding. This book is
written for engineering students, postgraduate students, research scholars, faculty members,
and industry professionals who are engaged in green composite materials and development of
advanced manufacturing technology.
The creation of a Fifth Edition is proof of the continuing vitality of the book's contents, including:
tool design and materials; jigs and fixtures; workholding principles; die manipulation;
inspection, gaging, and tolerances; computer hardware and software and their applications;
joining processes, and pressworking tool design. To stay abreast of the newer developments in
design and manufacturing, every effort has been made to include those technologies that are
currently finding applications in tool engineering. For example, sections on rapid prototyping,
hydroforming, and simulation have been added or enhanced. The basic principles and
methods discussed in Fundamentals of Tool Design can be used by both students and
professionals for designing efficient tools.

This volume compiles information from physics, metallurgy, and mechanical and
electrical engineering to epitomize the fundamental characteristics of flat rolling
steel. Flat Rolling Fundamentals is drawn from in-depth analyses of metal
properties and behaviors to technologies in application. The book provides a full
characterization of steel, including structure, chemical composition,
classifications, physical properties, deformation, and plasticity. The authors
present different types of rolling mills and the defining physical analytical
parameters.They also discuss the effects of hot rolling on steel and the role of
lubrication and thermomechanical treatments to minimize these effects. This
book presents qualitative and quantitative advances in cost-effective steel
production.
Manufacturing, reduced to its simplest form, involves the sequencing of product
forms through a number of different processes. Each individual step, known as
an unit manufacturing process, can be viewed as the fundamental building block
of a nation's manufacturing capability. A committee of the National Research
Council has prepared a report to help define national priorities for research in unit
processes. It contains an organizing framework for unit process families, criteria
for determining the criticality of a process or manufacturing technology, examples
of research opportunities, and a prioritized list of enabling technologies that can
lead to the manufacture of products of superior quality at competitive costs. The
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study was performed under the sponsorship of the National Science Foundation
and the Defense Department's Manufacturing Technology Program.
Modern Manufacturing Methodologies have undergone three different
evolutionary stages over the past 200 years. Before there were modern
manufacturing plants, the world only knew skilled craftsmen who labored as
individuals in very small groups to produce goods and services. The first factory
evolution came about when James Watt invented the steam engine. Metal
cutting, forming and assembly machines were co-located near streams or rivers
forming what we now call the Job Shop or the American Armory System. The
second factory evolution began when Henry Ford introduced the first modern
assembly line using interchangeable parts and standardized manufacturing
procedures. This gave rise to the modern flow shop, which reached its zenith
during WW II. In the late 1970's, the third industrial evolution began when Taiichi
Ohno and the Toyota Motor Company introduced what we now call Lean
Manufacturing...and the world came. Over the last 30 years, all forms of
manufacturing and service systems have embraced the concepts of Lean
Thinking and proved its superiority to traditional manufacturing and service
systems design. This is a book which clearly explains the fundamental concepts
of Lean Manufacturing, It also defines and characterizes a new breed of
Manufacturing Engineer which we call the Lean Engineer. The Lean Engineer
has roots in traditional Industrial engineering, but is also well trained in six-sigma
methodologies and understands lean to green factory design principles.
However, Lean Engineering transcends and redefines the classic Industrial
engineer. Principles of Lean systems design, U-shaped Lean manufacturing
cells, Linked Cell Manufacturing System design and Mixed Model final assembly
lines are unique Lean Engineering strategies. This book attempts to define the
Fundamentals of Lean Manufacturing and Introduces Lean System Design
principles. - Demonstrates the conversion of traditional manufacturing lines into Ushaped Lean Cells - Contrasts push versus pull manufacturing strategies Covers Balancing, Leveling and System synchronization - Describes and gives
examples of Single and dual card Kanban Systems - Discusses the Role of
Maintenance, Reliability and Quality Assurance in Lean Manufacturing - Includes
over 150 Homework questions or problems and two comprehensive case studies
This book serves as a college textbook for any Introductory Lean Manufacturing
course for Industrial Engineering, Mechanical Engineering, Engineering
Technology or Business Course. It is also an excellent reference book for
Industrial Manufacturing Engineers who wish to implement Lean Concepts and
Lean Thinking.
Let our teams of experts help you to stay competitive in a global marketplace. It
is every company's goal to build the highest quality goods at the lowest price in
the shortest time possible. With the Manufacturing Engineering Handbook you'll
have access to information on conventional and modern manufacturing
processes and operations management that you didn't have before. For example,
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if you are a manufacturing engineer responding to a request for proposal (RFP),
you will find everything you need for estimating manufacturing cost, labor cost
and overall production cost by turning to chapter 2, section 2.5, the
manufacturing estimating section. The handbook will even outline the various
manufacturing processes for you. If you are a plant engineer working in an
automotive factory and find yourself in the hot working portion of the plant, you
should look up section 6 on hot work and forging processing. You will find it very
useful for learning the machines and processes to get the job done. Likewise, if
you are a Design Engineer and need information regarding hydraulics,
generators & transformers, turn to chapter 3, section 3.2.3, and you’ll find
generators & transformers. Covering topics from engineering mathematics to
warehouse management systems, Manufacturing Engineering Handbook is the
most comprehensive single-source guide to Manufacturing Engineering ever
published.
Fundamentals of Additive Manufacturing for the Practitioner Discover how to shift
from traditional to additive manufacturing processes with this core resource from
industry leaders Fundamentals of Additive Manufacturing for the Practitioner
delivers a vital examination of the methods and techniques needed to transition
from traditional to additive manufacturing. The book explains how traditional
manufacturing work roles change as various industries move into additive
manufacturing and describes the flow of the typical production process in additive
manufacturing. Detailed explorations of the processes, inputs, machine and build
preparation, post-processing, and best practices are included, as well as realworld examples of the principles discussed within. Every chapter includes a
problems and opportunities section that prompts readers to apply the book’s
techniques to their own work. Diagrams and tables are distributed liberally
throughout the work to present concepts visually, and key options and decisions
are highlighted to assist the reader in understanding how additive manufacturing
changes traditional workflows. Readers will also benefit from the inclusion of A
thorough introduction on how to move into additive manufacturing, including the
identification of a manufacturing opportunity and its characteristics An exploration
of how to determine if additive manufacturing is the right solution, with
descriptions of the origins of additive manufacturing and the current state of the
technology An examination of the materials used in additive manufacturing,
including polymers, composites, metals, plasters, and biomaterials A discussion
of choosing an additive manufacturing technology and process Perfect for
mechanical engineers, manufacturing professionals, technicians, and designers
new to additive manufacturing, Fundamentals of Additive Manufacturing for the
Practitioner will also earn a place in the libraries of technical, vocational, and
continuing education audiences seeking to improve their skills with additive
manufacturing workflows.
This book takes a modern, all-inclusive look at manufacturing processes, but also
provides a substantial coverage of engineering materials and production
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systems. Materials, processes, and systems are the basic building blocks of
manufacturing and the three broad subject areas of this book.· Material
Properties, Product Attributes· Engineering Materials· Solidification Processes·
Particulate Processing For Metals And Ceramics· Metal Forming And Sheet
Metalworking· Material Removal Processes· Properties Enhancing And Surface
Processing Operations· Joining And Assembly Processes· Special Processing
And Assembly Technologies· Manufacturing Systems· Support Functions In
Manufacturing.
Now in dynamic full color, SI ENGINEERING FUNDAMENTALS: AN
INTRODUCTION TO ENGINEERING, 5e helps students develop the strong
problem-solving skills and solid foundation in fundamental principles they will
need to become analytical, detail-oriented, and creative engineers. The book
opens with an overview of what engineers do, an inside glimpse of the various
areas of specialization, and a straightforward look at what it takes to succeed. It
then covers the basic physical concepts and laws that students will encounter on
the job. Professional Profiles throughout the text highlight the work of practicing
engineers from around the globe, tying in the fundamental principles and
applying them to professional engineering. Using a flexible, modular format, the
book demonstrates how engineers apply physical and chemical laws and
principles, as well as mathematics, to design, test, and supervise the production
of millions of parts, products, and services that people use every day. Important
Notice: Media content referenced within the product description or the product
text may not be available in the ebook version.
This workbook complements the Fundamentals of Manufacturing, 2nd Edition book.
A systematic approach towards integration of design and manufacturing is essential for
optimizing all elements of the integrated manufacturing system. This book is an attempt
towards this approach and is intended to provide an introduction to the design process,
the manufacturing processes and the tools for integration to young engineering
students. Fundamental information on materials, manufacturing processes and
integrated manufacturing are provided which will help the designer in the selection of
most appropriate materials, processes and methods to transform his ideas into a
successful product.
This second edition of the classic textbook has been written to provide a completely upto-date text for students of mechanical, industrial, manufacturing and production
engineering, and is an indispensable reference for professional industrial engineers and
managers. In his outstanding book, Professor Katsundo Hitomi integrates three key
themes into the text: * manufacturing technology * production management * industrial
economics Manufacturing technology is concerned with the flow of materials from the
acquisition of raw materials, through conversion in the workshop to the shipping of
finished goods to the customer. Production management deals with the flow of
information, by which the flow of materials is managed efficiently, through planning and
control techniques. Industrial economics focuses on the flow of production costs, aiming
to minimise these to facilitate competitive pricing. Professor Hitomi argues that the
fundamental purpose of manufacturing is to create tangible goods, and it has a tradition
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dating back to the prehistoric toolmakers. The fundamental importance of
manufacturing is that it facilitates basic existence, it creates wealth, and it contributes to
human happiness - manufacturing matters. Nowadays we regard manufacturing as
operating in these other contexts, beyond the technological. It is in this unique
synthesis that Professor Hitomi's study constitutes a new discipline: manufacturing
systems engineering - a system that will promote manufacturing excellence. Key
Features: * The classic textbook in manufacturing engineering * Fully revised edition
providing a modern introduction to manufacturing technology, production managment
and industrial economics * Includes review questions and problems for the student
reader
"Mechanical Engineering Principles offers a student-friendly introduction to core
engineering topics that does not assume any previous background in engineering
studies, and as such can act as a core textbook for several engineering courses. Bird
and Ross introduce mechanical principles and technology through examples and
applications rather than theory. This approach enables students to develop a sound
understanding of the engineering principles and their use in practice. Theoretical
concepts are supported by over 600 problems and 400 worked answers.The new
edition will match up to the latest BTEC National specifications and can also be used on
mechanical engineering courses from Levels 2 to 4"-The manufacturing industry will reap significant benefits from encouraging the
development of digital manufacturing science and technology. Digital Manufacturing
Science uses theorems, illustrations and tables to introduce the definition, theory
architecture, main content, and key technologies of digital manufacturing science.
Readers will be able to develop an in-depth understanding of the emergence and the
development, the theoretical background, and the techniques and methods of digital
manufacturing science. Furthermore, they will also be able to use the basic theories
and key technologies described in Digital Manufacturing Science to solve practical
engineering problems in modern manufacturing processes. Digital Manufacturing
Science is aimed at advanced undergraduate and postgraduate students, academic
researchers and researchers in the manufacturing industry. It allows readers to
integrate the theories and technologies described with their own research works, and to
propose new ideas and new methods to improve the theory and application of digital
manufacturing science.
There is a growing need for manufacturing optimization all over the world. The
immense market of Additive Manufacturing (AM) technologies dictates a need for a
book that will provide knowledge of the various aspects of AM for anyone interested in
learning about this fast-growing topic. This book disseminates knowledge of AM
amongst scholars at graduate level, post graduate level, doctoral level, as well as
industry personnel. The objective is to offer a state-of-the-art book which covers all
aspects of AM and incorporates all information regarding trends, historical
developments, classifications, materials, tooling, software issues, dynamic design,
principles, limitations, and communication interfaces in a one-stop resource. Features:
Breaks down systematic coverage of various aspects of AM within four distinct sections
Contains details of various AM techniques based on ASTM guidelines Discusses many
AM applications with suitable illustrations Includes recent trends in the field of AM
Covers engineering materials utilized as raw materials in AM Compares AM techniques
Page 6/10

Read PDF Fundamentals Of Manufacturing Engineering By D K Singh
with different traditional manufacturing methods
Especially useful for those in mechanical, production and industrial engineering
disciplines, this book provides a comprehensive introduction to materials and their
properties. It begins by discussing ferrous and non-ferrous materials and their heat
treatment and then moves on to discuss non-conventional materials. The book
discusses the processes of casting and jointing as well as welding. Additional topics
include forming operation, cutting tool materials, solid stoke welding, the theory of metal
cutting, machining operations, and design considerations in joining processes. The
book concludes with a section on powder metallurgy and metrology.
This new edition of a bestseller has gone through a thorough update and continues to
provide a comprehensive introduction to materials and their properties. It begins by
discussing ferrous and non-ferrous materials and their heat treatment and then moves
on to discuss non-conventional materials. The book covers the processes of casting
and jointing as well as welding. Additional topics include forming operation, cutting tool
materials, solid stoke welding, the theory of metal cutting, machining operations, and
design considerations in joining processes. It concludes with a new chapter on
Manufacturing Tools and Workshop Applications.
Offers instruction in manufacturing engineering management strategies to help the
student optimize future manufacturing processes and procedures. This edition includes
innovations that have changed management's approach toward the uses of
manufacturing engineering within the business continuum.
Robert M. Grant combines a highly accessible writing style with a concentration on the
fundamentals of value creation and an emphasis on practicality in this leading strategy
text. In this new edition, he includes an even greater focus on strategy implementation
that reflects the needs of firms to reconcile scale economies with entrepreneurial
flexibility, innovation with cost efficiency, and globalization with local responsiveness.
This edition also incorporates some of the key strategic issues of today including: postfinancial crisis adjustment, the continuing rise of China, India and Brazil, and the
increased emphasis on ethics and sustainability. Coverage is also provided on strategy
in not-for-profit organizations. Contemporary Strategy Analysis, Text and Cases 8th
Edition combines the text with an updated collection of 20 case studies. It is suitable for
both MBA and advanced undergraduate students. Additional teaching resources are
also available for instructors, including an instructor?s manual, case teaching notes,
test bank, teaching slides, case video clips and extra cases. All of these resources can
be accessed via the companion website: www.contemporarystrategyanalysis.com
This best-selling textbook for major manufacturing engineering programs across the
country masterfully covers the basic processes and machinery used in the job shop,
tool room, or small manufacturing facility. At the same time, it describes advanced
equipment and processes used in larger production environments. Questions and
problems at the end of each chapter can be used as self-tests or assignments. An
Instructor's Guide is available to tailor a more structured learning experience. Additional
resources from SME, including the Fundamental Manufacturing Processes videotape
series can also be used to supplement the book's learning objectives. With 31 chapters,
45 tables, 586 illustrations, 141 equations and an extensive index, Manufacturing
Processes & Materials is one of the most comprehensive texts available on this subject.
This book gives you what you'll need while studying for the Fundamentals of
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Manufacturing Certification Exam sponsored by SME's Manufacturing Engineering
Certification Institute (MECI). Completing the Certification Exam confers either CMfgT
(Certified Manufacturing Technologist) or CMfgE (Certified Manufacturing Engineer)
credentials. Chapters review what every manufacturing professional needs to know in
these areas: mathematics, physics, material sciences, product design, and engineering
management. Practice problems with worked out answers, are provided at the end of
each of the book's 21 chapters to help you measure your progress.
This textbook will be welcomed throughout engineering education as the one-stop
teaching text for students of manufacturing. It takes the student through the
fundamental principles and practices of modern manufacturing processes in a lively and
informative fashion. Topics include casting, joining, cutting, metal deformation
processes, surface treat
Used in combination with the book, Fundamentals of Manufacturing, Third Edition, this
workbook provides structured practice questions for individuals preparing to take the
Certified Manufacturing Technologist (CMfgT) and Certified Manufacturing Engineer
(CMfgE) certification exams. The curricula is consistent with the latest manufacturing
Body of Knowledge for these certifications. Authored and reviewed by subject matter
experts, the Fundamentals of Manufacturing Workbook is an essential tool for studying
for the exams and determining where further work is needed. It contains 325 questions
and solutions weighted according to the Body of Knowledge. Areas covered include:
Mathematic FundamentalsApplied Engineering ScienceMaterialsProduct
DesignManufacturing ProcessesProduction SystemsAutomated Systems and
ControlQualityManufacturing ManagementPersonal Effectiveness
This text is specifically for those working towards the NVQ Engineering Manufacture
(Foundation) Level 2 Award. It integrates theory with practical skills and contains exercises to
assess performance. The text uses bullet points and summaries rather than lengthy
descriptions.
This book provides fundamentals of Mechanical Engineering For The undergraduate students
of all branches of engineering. The various topics of Mechanical Engineering that are
discussed in the book are: * Machine tool and fabrication process * Thermodynamics, IC
engines and steam turbines * Hydraulic turbines and pumps * Refrigeration and airconditioning * Power transmission methods and devices * Stresses, strain, shear force and
bending moment diagrams * Numerical control machines. (NC and CNCs) * Applied
mechanics. A large number of worked out problems, exercises and MCQs are provided in all
the chapters.
Fundamentals of Modern Manufacturing is a balanced and qualitative examination of the
materials, methods, and procedures of both traditional and recently-developed manufacturing
principles and practices. This comprehensive textbook explores a broad range of essential
points of learning, from long-established manufacturing processes and materials to
contemporary electronics manufacturing technologies. An emphasis on the use of
mathematical models and equations in manufacturing science presents readers with
quantitative coverage of key topics, while plentiful tables, graphs, illustrations, and practice
problems strengthen student comprehension and retention. Now in its seventh edition, this
leading textbook provides junior or senior-level engineering students in manufacturing courses
with an inclusive and up-to-date treatment of the basic building blocks of modern
manufacturing science. Coverage of core subject areas helps students understand the physical
and mechanical properties of numerous manufacturing materials, the fundamentals of common
manufacturing processes, the economic and quality control issues surrounding various
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processes, and recently developed and emerging manufacturing technologies. Thorough
investigation of topics such as metal-casting and welding, material shaping processes,
machining and cutting technology, and manufacturing systems and support helps students
gain solid foundational knowledge of modern manufacturing.
This book presents applicable knowledge of technology, equipment and applications, and the
core economic issues of micromanufacturing for anyone with a basic understanding of
manufacturing, material, or product engineering. It explains micro-engineering issues (design,
systems, materials, market and industrial development), technologies, facilities, organization,
competitiveness, and innovation with an analysis of future potential. The machining, forming,
and joining of miniature / micro-products are all covered in depth, covering: grinding/milling,
laser applications, and photo chemical etching; embossing (hot & UV), injection molding and
forming (bulk, sheet, hydro, laser); mechanical assembly, laser joining, soldering, and
packaging. • Presents case studies, material and design considerations, working principles,
process configurations, and information on tools, equipment, parameters and control •
Explains the many facets of recently emerging additive / hybrid technologies and systems, incl:
photo-electric-forming, liga, surface treatment, and thin film fabrication • Outlines system
engineering issues pertaining to handling, metrology, testing, integration & software • Explains
widely used micro parts in bio / medical industry, information technology and automotive
engineering. • Covers technologies in high demand, such as: micro-mechanical-cutting,
lasermachining, micro-forming, micro-EDM, micro-joining, photo-chemical-etching, photoelectro-forming, and micro-packaging
Reflecting the increasing importance of ceramics, polymers, composites, and silicon in
manufacturing, Fundamentals of Modern Manufacturing Second Edition provides a
comprehensive treatment of these other materials and their processing, without sacrificing its
solid coverage of metals and metal processing. Topics include such modern processes as
rapid prototyping, microfabrication, high speed machining and nanofabrication. Additional
features include: Emphasis on how material properties relate to the process variables in a
given process. Emphasis on manufacturing science and quantitative engineering analysis of
manufacturing processes. More than 500 quantitative problems are included as end of chapter
exercises. Multiple choice quizzes in all but one chapter (approximately 500 questions).
Coverage of electronics manufacturing, one of the most commercially important areas in
today's technology oriented economy. Historical notes are included to introduce manufacturing
from the earliest materials and processes, like woodworking, to the most recent.
Fundamentals of Manufacturing, Third Edition provides a structured review of the
fundamentals of manufacturing for individuals planning to take SME'S Certified Manufacturing
Technologist (CMfgT) or Certified Manufacturing Engineer (CMfgE) certification exams. This
book has been updated according to the most recent Body of Knowledge published by the
Certification Oversight and Appeals Committee of the Society of Manufacturing Engineers.
While the objective of this book is to prepare for the certification process, it is a primary source
of information for individuals interested in learning fundamental manufacturing concepts and
practices. This book is a valuable resource for anyone with limited manufacturing experience
or training. Instructor slides and the Fundamentals of Manufacturing Workbook are available to
complement course instruction and exam preparation. Table of Contents Chapter 1:
Mathematics Chapter 2: Units of Measure Chapter 3: Light Chapter 4: Sound Chapter 5:
Electricity/Electronics Chapter 6: Statics Chapter 7: Dynamics Chapter 8: Strength of Materials
Chapter 9: Thermodynamics and Heat Transfer Chapter 10: Fluid Power Chapter 11:
Chemistry Chapter 12: Material Properties Chapter 13: Metals Chapter 14: Plastics Chapter
15: Composites Chapter 16: Ceramics Chapter 17: Engineering Drawing Chapter 18:
Geometric Dimensioning and Tolerancing Chapter 19: Computer-Aided Design/Engineering
Chapter 20: Product Development and Design Chapter 21: Intelllectual Property Chapter 22:
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Product Liability Chapter 23: Cutting Tool Technology Chapter 24: Machining Chapter 25:
Metal Forming Chapter 26: Sheet Metalworking Chapter 27: Powdered Metals Chapter 28:
Casting Chapter 29: Joining and Fastening Chapter 30: Finishing Chapter 31: Plastics
Processes Chapter 32: Composite Processes Chapter 33: Ceramic Processes Chapter 34:
Printed Circuit Board Fabrication and Assembly Chapter 35: Traditional Production Planning
and Control Chapter 36: Lean Production Chapter 37: Process Engineering Chapter 38:
Fixture and Jig Design Chapter 39: Materials Management Chapter 40: Industrial Safety,
Health and Environmental Management Chapter 41: Manufacturing Networks Chapter 42:
Computer Numerical Control Machining Chapter 43: Programmable Logic Controllers Chapter
44: Robotics Chapter 45: Automated Material Handling and Identification Chapter 46:
Statistical Methods for Quality Control Chapter 47: Continuous Improvement Chapter 48:
Quality Standards Chapter 49: Dimensional Metrology Chapter 50: Nondestructive Testing
Chapter 51: Management Introduction Chapter 52: Leadership and Motivation Chapter 53:
Project Management Chapter 54: Labor Relations Chapter 55: Engineering Economics
Chapter 56: Sustainable Manufacturing Chapter 57: Personal Effectiveness
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