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This turnkey technology source provides an introduction
to rapid prototyping and manufacturing (RP&M) with
emphasis on Stereolithography which represents the
majority of all rapid prototyping systems currently in
place. The content is based on theory, analysis and
experiment with extensive test data, including select
case studies from the automotive, simultaneous
engineering, and medical sectors.
In recent years the increased awareness of
environmental issues has led to the development of new
approaches to product design, known as Design for
Environment and Life Cycle Design. Although still
considered emerging and in some cases radical, their
principles will become, by necessity, the wave of the
future in design. A thorough exploration of the subject,
Product Design for the Environment: A Life Cycle
Approach presents key concepts, basic design
frameworks and techniques, and practical applications. It
identifies effective methods and tools for product design,
stressing the environmental performance of products
over their whole life cycle. After introducing the concepts
of Sustainable Development, the authors discuss
Industrial Ecology and Design for Environment as
defined in the literature. They present the life cycle
theory and approach, explore how to apply it, and define
its main techniques. The book then covers the main
premises of product design and development,
delineating how to effectively integrate environmental
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aspects in modern product design. The authors pay
particular attention to environmental strategies that can
aid the achievement of the requisites of eco-efficiency in
various phases of the product life cycle. They go on to
explore how these strategies are closely related to the
functional performance of the product and its
components, and, therefore, to some aspects of
conventional engineering design. The book also
introduces phenomena of performance deterioration,
together with principles of design for component
durability, and methods for the assessment of residual
life. Finally, the book defines entirely new methods and
tools in relation to strategic issues of Life Cycle Design.
Each theme provides an introduction to the problems
and original proposals based on the authors’
experience. The authors then discuss the
implementation of these new concepts in design
practice, differentiating between levels of intervention
and demonstrating their use and effectiveness in specific
case studies. The book not only presents evidence of the
potential of the approach and methods proposed, but
also analyzes some of the problems involved in
developing eco-compatible products in the company
context.
Provides a modern, comprehensive overview of
computer-aided design and manufacturing. This text is
designed to be student-oriented, and covers important
developments, such as solid modeling and parametric
modeling. The topic coverage is supported throughout
with numerous applied examples, cases and problems.
Developments in Turbomachinery Design comprises a
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collection of twelve papers originally published in a
special edition of the Proceedings of the Institution of
Mechanical Engineers, Journal of Mechanical
Engineering Science. In these papers practising
designers, mainly from industry, describe the design
process, as they see it, for many different types of
turbomachine. Concentrating on the aerodynamic
design, the authors discuss the compromises that are
necessary in order to satisfy mechanical or other
requirements. The book contains specific papers on the
design of most common types of turbomachine ranging
from gas turbines to steam turbines, and from pumps to
turbochargers. In addition there are papers on design
methods in general, such as CFD, inverse design, and
three-dimensional design. This volume will be of great
value to anyone concerned with turbomachinery,
whether as a designer, researcher, manager, or student.
The practical nature of most of the material distinguishes
it from the majority of academic text books, and the crossfertilization of ideas between disciplines will be
stimulating to all involved with the subject.
Rapid prototyping is an exciting new technology used to
create physical models and functional prototypes directly
from CAD models. Rapid tooling concerns the production
of tooling using parts manufactured by rapid prototyping.
The book describes the characteristics and capabilities
of the main known rapid prototyping processes. It covers
in detail various commercially available processes such
as: Stereolithography (SLA), Selective Laser Sintering
(SLS), and others. The text places a strong emphasis on
practical applications and contains an abundance of
Page 3/17

Download File PDF Aircraft Conceptual Design
Synthesis Aerocastle
photographs and diagrams to illustrate clearly the
principles of the machines and processes involved.
Principles of Computer-Aided Design and
Manufacturingis the product of many years of experience
teaching courses in computer-aided design (CAD). My
first book, published in 1991, was a challenge—the
technology was evolving and both the hardware and
software were changing rapidly. Since then we have
come a long way in the CAD/CAM area, and the
prospects are even better for future intelligent systems
that will enable engineers to design engineering products
more efficiently. From design to development, we are
attaining some great achievements that will engineer
products that are more competitive and ready to meet
the market needs. In essence, CAD will provide the
engineer more time for the creative aspects in terms of
concept formulation and interpretation of the results
derived from the analysis. The tools of CAD/CAM are
now more standardized and most of our students today
come equipped with the basic engineering graphics
knowledge needed to learn advanced engineering tools.
Having gone through the experience of teaching this
course and at the same time trying to adapt to the
changing needs in the laboratory, I have written this book
under the premise of providing the students the
fundamentals needed to advance their understanding of
design, analysis, and product development in
manufacturing. The latter is achieved through selection
of appropriate topics and analytical methods in all
aspects of design that are pertinent to CAD with the
hope that students will embrace them with conviction.
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These topics are written in a clear and concise form, and
are followed by examples to guide the students and
engineers through a wonderful learning experience. The
thrust behind learning and teaching CAD is the ability to
reach a level of confidence that will enable oneself to
interact with ease with the existing CAD systems to solve
engineering problems. My philosophy is to teach through
examples; hence, every topic covered is followed by
examples to demonstrate the concepts. The basic
engineering concepts learned in this book are
independent of any specific software. We are at a stage
now in which CAD/CAM does not necessary have to be
self-contained. Rather, students should be able to use
other tools to link or provide additional information as
necessary to the CAD system. Where some topics could
be supplemented, I have taken the liberty in this textbook
of allowing the students to perform their exercises using
MATLAB for the sake of understanding that CAD is a
multidiscipline in nature and some parts of the design or
analysis can be programmed in other languages. This is
becoming a common practice as vendors are making it
simpler and easier to transport files from different
systems, and in some cases even be able to integrate
different analysis tools to provide the students and
engineers the ability to interact with their software to
meet their engineering needs. This is certainly true in the
variational design and parametric designs areas in which
engineering equations are the engine behind the
geometrical formulation and design of certain products.
This textbook is written to satisfy the CAD requirements
courses even though finite element coverage expands
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beyond the introduction of truss analysis. It is difficult to
cover all topics in one semester. Topics should be
selected to meet the course needs and the laboratory
requirements that go with it. For example, at the
University of Illinois at Chicago, we have a required
laboratory part of the course where students are given
different projects on weekly basis to become proficient in
the use of CAD software such as ProE or IDEAS. The
last lab projects are more involved and usually require
some forms of analysis and animation. My intention is to
provide additional topics in finite elements that will allow
the instructor to focus not only on simple trusses but also
be able to teach heat conduction, basic principles in
FEM, and even vibration to broaden the scope of
analysis. The idea is one that allows our senior students
to be exposed to FEM by combining most of what they
have learned and show how it can be done with the help
of this powerful technique of FEM. This has been very
successful with our undergraduate students and firstyear graduate students because they are able to use this
textbook to learn the basic concepts required in analysis
to be able to use finite element tools such as ANSYS,
IDEAS, and CATIA, among others. The book is divided
into 15 chapters and provides a unique balance of topics
that cover design, 3D transformation and geometry
manipulation, surface creations, solid modeling,
optimization, finite elements, robotics and robot
economics, and CAM implementation. Chapter 1
provides a historical perspective of CAD and discusses
virtual reality as it is used in our current engineering
environment (the latter is a topic that will need to be
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explored further down the road). Chapter 2 addresses
the different stages in design and provides concrete
examples showing how these steps can be
accomplished. The unique feature of this chapter is the
parametric and variational design concept. In this
textbook I have made an effort to enlighten the students
with the need for these techniques to be taken seriously
as they might become standard in the near future. The
blending of man and machine is an effective tool when
CAD systems are allowed to participate in the design
and manufacturing process by aiding in the problem
formulation, synthesis, conceptualization, and, of course,
analysis. Once the students have had some exposure to
CAD in general, Chapter 2 could be covered at any part
of the course. I urge the instructors and readers to take
the time and go over these examples and to create their
own examples to appreciate the benefits of these tools.
Chapter 3 discusses 2D and 3D transformations and
geometry manipulation, and provides an in-depth
analysis of images in 2D and 3D, and includes isometric
views. Chapter 4 explains the fundamentals underlying
splines, parametric and nonparametric curves, and
Bezier curves and surfaces. A number of examples are
included to assist the students in understanding how the
concepts are implemented. Depending on how advanced
the students are, selected topics can be skipped or
simply assigned as additional material for the class.
Chapter 5 introduces the concept of solid modeling and
the various construction techniques and representation
schemes in modeling. The students will apply some of
these concepts in their lab work working with the making
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of solid models in CAD. Chapter 6 covers various
techniques of optimization and introduces the students to
the basic concepts of how to formulate an objective
function, define the appropriate constraints, and choose
the analytical tools to solve the problem. This chapter
also focuses on popular techniques in optimization so
that senior students and first-year graduate students will
have some familiarity with their use. Chapters 7 through
10 form a unique combination of teaching the finite
element method to our junior and senior students without
the burden of heavy calculus. It is one of the major
strengths of this textbook. If a curriculum is more focused
on analysis, all chapters can be covered; otherwise, the
instructor is given the choice of covering FEM by
selecting the appropriate topics) for the class. This would
include stress analysis, heat conduction, dynamic
analysis, and vibration, or simply teaching the basic
formulation of FEM as described in Chapter 7. The
examples solved in these chapters represent real
applications and will encourage the students to develop
a good appetite for FEM. Computer-aided manufacturing
is introduced in Chapters 11 through 15. I have opted to
focus on key topics of interest to the students such as
robotics and economic impact, group technology, and
computer-integrated manufacturing. These are some of
the features that need to be understood in the integration
of CAD and CAM. Principles of Computer-Aided Design
and Manufacturingis written for junior and senior level
students and first-year graduate students who have had
little exposure to computer-aided design. This textbook
assumes that the students have some experience with
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programming and understand basic concepts in CAD
found in a freshman course of graphics. This textbook is
suitable for students who have had all their
undergraduate requirements in their major. The latter is
an incentive whereby students will fully appreciate the
benefits of design techniques such as parametric and
variational design and develop a deep understanding of
how FEM works and how it is applied to various
engineering applications. I am indebted to the reviewers
for their useful comments and suggestions, which helped
shape the content and focus of this book: Dr. Heana
Costea, California State University at Northridge; Derek
M. Yip-Hoi, University of Michigan at Ann Arbor; and
Gregory Kremer, Ohio State University. I would also like
to thank Dr. M. Ayub, visiting professor in the Civil
Engineering Department at University of Chicago at
Illinois, for taking the time to edit several chapters and
provide his insight for the book and M. Arif, associate
professor in the Civil Engineering Department at
University of Chicago at Illinois, for his encouragement
and support. The comments and suggestions of the
reviewers were instrumental in my final revision and in
selecting additional topics that were missing from the
original proposal. They kindly helped review my original
manuscript and assisted me in looking at their course
focus and syllabus to get a better picture of how the CAD
course is taught at their respective institutions. Finally, I
am indebted to all my students who have assisted me in
the preparation of necessary materials for this book;
without their help, this wouldn't have been possible. In
particular, I would like to thank Carlos Lopez for his
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efforts on the parametric and variational designs section
of the book. I also like to thank Francisco Romero,
Nagarajan Chandra, Pedro Gonzalez, and David McNeil
for their genuine effort in assisting with some of the
graphics of the book. I would like to thank Nikhil Khulka
and Ivan Zivkovic for being there when I needed them
the most to meet the publisher deadlines and organize
the chapters and figures selected for the book. I also
would like to thank Surya Pratar for helping with indexing
of this book. Finally, let me take this opportunity to thank
the editorial staff, Dorothy Marrero, David George, and
Lynda Castillo at Prentice Hall, for their patience during
the course of the production of the book. I had the
pleasure of working closely with Kevin Bradley at
Sunflower Publishing Services, who oversaw the
complete publication of the book. He was kind and very
responsive to all my questions. He worked intelligently to
make sure I was happy with the changes and the editing
of my book. At the end I would like to thank my family,
Ginger, Larby, and Anissa, for their unconditional love
and support and for their understanding in the sacrifices
we make in achieving our objectives. In particular, I
would like to thank my mom and dad for giving me hope,
guidance, and values to treasure for years to come.
FARID AMIROUCHE The Department of Mechanical &
Industrial Engineering University of Illinois, Chicago
This handbook is a compilation of the current practical
knowledge of flexible manufacturing systems (FMS).
FMS allow manufacturing plants of all sizes to reduce
their inventory while increasing their ability to meet
consumer demands. By controlling automatic guided
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vehicles, robots, and machine tools with one central
computer, products can now be produced in a variety of
styles and models all at the same time. FMS are
designed to adapt quickly and economically to changes
in requirements and to unpredictable events. This guide
explains how to effectively employ these useful new
systems. Includes specifications for software to
implement simulation modeling Surveys practical
applications in the workplace Presents materials in a
step-by-step workbook style
Written for aeronautical designers and students, this
guide explains the conceptual design synthesis process,
laying out the procedure in logical steps. Focusing on the
initial synthesis phase of the design, the book provides
examples covering many classes of fixed-wing aircraft.
Specific chapters address: the design process; aircraft
configuration; flight regime and powerplant
considerations; fuselage layout; configuration of the
wing; basic lift, drag, and mass representations;
performance estimation; parametric analysis and
optimization; and, analysis of conceptual design.
Addenda cover: landing gear considerations; longitudinal
control and stability surfaces; lateral control and stability
surfaces; mass predictions; and, examples of the
synthesis procedure. Included is a disk of spreadsheets
providing core data. Howe is an aviation consultant.
Distributed in the US by ASME. Annotation copyrighted
by Book News, Inc., Portland, OR

Curved object manufacturing has become an
important subject in modern industry as more
varieties of industrial products are being designed
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with sculptured surfaces. Known as CAMM
(computer-aided modeling & machining), the subject
is rapidly becoming one of the most critical issues in
CAD/CAM. Up till now, there has been a gap
between the theory in CAGD (computer-aided
geometric design) and the practices in CAMM. The
aim of this volume is to fill the gap by presenting a
comprehensive coverage of practical solutions for
engineers, while at the same time providing
problems for researchers. The main focus of the
work is on the approach to and strategy for solving
engineering problems. A sound understanding of the
structure or domain of the problem as well as
available techniques or tools is provided in each
case, with the main emphasis being on descriptive
shape models. The broad mathematical principles of
CAGD are covered, in addition to some details of
practical implementation. The book is self-contained
in that an undergraduate level of algebraic calculus
is sufficient to follow the discussions.
The Technology Of Cad/Cam/Cim Deals With The
Creation Of Information At Different Stages From
Design To Marketing And Integration Of Information
And Its Effective Communication Among The
Various Activities Like Design, Product Data
Management, Process Planning, Production
Planning And Control, Manufacturing, Inspection,
Materials Handling Etc., Which Are Individually
Carried Out Through Computer Software. Seamless
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Transfer Of Information From One Application To
Another Is What Is Aimed At.This Book Gives A
Detailed Account Of The Various Technologies
Which Form Computer Based Automation Of
Manufacturing Activities. The Issues Pertaining To
Geometric Model Creation, Standardisation
Ofgraphics Data, Communication, Manufacturing
Information Creation And Manufacturing Control
Have Been Adequately Dealt With. Principles Of
Concurrent Engineering Have Been Explained And
Latest Software In The Various Application Areas
Have Been Introduced.The Book Is Written With Two
Objectives To Serve As A Textbook For Students
Studying Cad/Cam/Cim And As A Reference Book
For Professional Engineers.
Based on a 15-year successful approach to teaching
aircraft flight mechanics at the US Air Force
Academy, this text explains the concepts and
derivations of equations for aircraft flight mechanics.
It covers aircraft performance, static stability, aircraft
dynamics stability and feedback control.
Primarily intended as a textbook for the
undergraduate students of aeronautical, automobile,
civil, industrial, mechanical, mechatronics and
production, it provides a comprehensive coverage of
all the technical aspects related to CAD/CAM.
Organized in 26 chapters, the textbook covers
interactive computer graphics, CAD, finite element
analysis, numerical control, computer numerical
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control, manual part programming, computer-aided
part programming, direct numerical control, adaptive
control systems, group technology, computer-aided
process planning, computer-aided planning of
resources for manufacturing, computer-aided quality
control, industrial robots, flexible manufacturing
systems, cellular manufacturing, lean manufacturing
and computer integrated manufacturing. Each
chapter begins with objectives and ends with
descriptive and multiple-choice questions. Besides
students, this book would be of immense value to
practicing engineers and professionals who are
interested in the CAD/CAM technology and its
applications to design and manufacturing. KEY
FEATURES : Many innovative illustrations Case
studies Question bank at the end of each chapter
Good number of worked out examples Extensive
and carefully selected references
This book provides a concise and useful source of
up-to-date essential information for the student or
practising engineer.
Aircraft Conceptual Design SynthesisJohn Wiley &
Sons Incorporated
Terms specific to manufacturers, airlines, and armed
forces are avoided."--BOOK JACKET.
Manufacturing generates wealth, whereas highprecision manufacturing is even more lucrative.
Mechanical engineers, professionals and students
can turn to Precision Engineering for an in-depth
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understanding on manufacturing of optical, electronic
and mechanical products. Starting with an
introduction to precision engineering, the book
describes theory and design of precision machines
as well as mechanics of ultra-precision machining. It
also discusses manufacturing based on atomic bit
processes as well as topics like atomic force,
scanning, electron and optical microscopy, surface
finish and clean rooms. The book is designed as per
the syllabi of NTU Singapore, UTM Johor Bahru,
Malaysia and MMU Melaka, Malaysia.
Emphasizing the finite difference approach for solving
differential equations, the second edition of Numerical
Methods for Engineers and Scientists presents a
methodology for systematically constructing individual
computer programs. Providing easy access to accurate
solutions to complex scientific and engineering problems,
each chapter begins with objectives, a discussion of a
representative application, and an outline of special features,
summing up with a list of tasks students should be able to
complete after reading the chapter- perfect for use as a study
guide or for review. The AIAA Journal calls the book "...a
good, solid instructional text on the basic tools of numerical
analysis."
Publisher's Note: Products purchased from Third Party sellers
are not guaranteed by the publisher for quality, authenticity,
or access to any online entitlements included with the
product. A hydraulic system transmits force from one point to
another using an incompressible fluid. The fluid is almost
always oil and the force is almost always multiplied in the
process. Nowadays, it is very easy to add force multiplication
(or division) to the system. Hydraulic systems are extensively
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used in machine tools, material devices, transport and other
mobile equipment. Written for design engineers and
maintenance personnel Oil Hydraulic Systems: Principles and
Maintenanceprovides the necessary tools for installation,
operation and maintenance of hydraulic equipment. The book
touches on such subjects as: hydraulic system maintenance,
repair and reconditioning, seals and packing, hydraulic pipes,
hoses and fitting, design of hydraulic circuits.
Direct-Write Technologies covers applications, materials, and
the techniques in using direct-write technologies. This book
provides an overview of the different direct write techniques
currently available, as well as a comparison between the
strengths and special attributes for each of the techniques.
The techniques described open the door for building
prototypes and testing materials. The book also provides an
overview of the state-of-the-art technology involved in this
field. Basic academic researchers and industrial development
engineers who pattern thin film materials will want to have this
text on their shelves as a resource for specific applications.
Others in this or related fields will want the book to read the
introductory material summarizing isuses common to all
approaches, in order to compare and contrast different
techniques. Everyday applications include electronic
components and sensors, especially chemical and
biosensors. There is a wide range of research and
development problems requiring state-of-the-art direct write
tools. This book will appeal to basic researchers and
development engineers in university engineering departments
and at industrial and national research laboratories. This text
should appeal equally well in the United States, Asia, and
Europe. Both basic academic researchers and industrial
development engineers who pattern thin film materials will
want to have this text on their shelves as a resource for
specific applications. An overview of the different direct write
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techniques currently available A comparison between the
strengths and special attributes for each of the techniques An
overview of the state-of-the-art technology involved in this
field
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