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Translator’s Preface

To cultivate the students’ creative thinking and practical ability is the
important goal of engineering education. Since there is few appropriate textbook for
the theoretical and practical teaching of engineering design approaches, this book is
a tutorial textbook translated and edited for the course, Innovative Mechatronic
Design Methods and Tools. The course, Creative Decisions and Designs, in
Georgia Tech has adopted the English edition of this book, which met with a
favorable reception, as the prescribed book for the engineering students. This book
mainly introduces a series of fundamental and practical design tools to engineering
design novice, aiming to help them grasp the basic design methods and tools rather
than some professional knowledge. Besides, it is also designed to help students to
build the ability of creative thinking, teamwork and technical communication
ability, providing a foothold for learners to further their prefessional knowledge as
well as specializing in industry research and development. Featured with all-round
content, simplified expression, this book is easy to understand, and therefore can
be used for classroom teaching and self-study. Undoutedly, it is a good introductory book
for engineering design and tools.

The author Dr, William Singhose, who graduated from Massachusetts
Institute of Technology. is the associate professor of mechanical engineering
department of Georgia Tech. He has been working on the research of dynamics and
control of flexible structures for several years, and has made a series of
achievements. Besides, Dr. Singhose’s research also focuses on the engineering
education approaches. The course, Creative Decisions and Designs, run by Dr.
Singhose in Georgia Tech, is very popular among students and is admitted as one of
the most influential courses in the industry. In 2011, Dr. Singhose came to the
SMSE (School of Mechanical Science and Engineering) of HUST ( Huazhong
University of Science and Technology) , and carried out the in-depth communication
with faculties over the creative engineering and education problems. He will come
to HUST again to teach the course, Innovative Mechatronic Design Methods and
Tools in 2012, We are indebted to Dr. Singhose’s dedication of providing the
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copyright of this book freely. We, thereby, are permitted to publish the Chinese
version of this book to help Chinese teachers and students to bring forth the
innovative engineering education,

The translation and publishing of this book have been supported by the High-
quality Textbook Publication Foundation of HUST. Cheng Yao engaged in the
translation of this book, while Wang Xiaochen also took part in the proofreading of
some manuscripts of the translation. Meanwhile, HUSTP(Huazhong University of
Science and Technology Press) offered gracious assistance for the publication of this
book. Thus, we would like to express our heartfelt thanks for all of them!

Owing to the limitation of the translators, there must be mistakes and errors in
the book. It is hoped that readers will kindly point out our errors, we are obliged

with your valuable comments.

Hu Youmin
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Preface

When students take their first course in engineering design, they must adjust
to an unusual educational experience. Most engineering students were the best in
their class in high school. They take pride in working on their own to achieve the
correct answer, which they place neatly at the end of their calculations in a nice
square box. However, most design courses require students to work on problems
that do not have a single, best answer. Design problems have a limitless number of
good, satisfactory, and poor solutions. The idea of seeking a good solution, rather
than the best solution can be very frustrating for top students.

Furthermore, design requires teamwork. So, the straight-A students must
acclimate to conditions where their grade depends, at least in part, on the work of
other students. This is a scary situation for many good students. They can respond
to this challenge by trying to do all the work themselves, without coordinating with
their teammates, Or, each team member may assume control over one subsystem
and work tirelessly to make their part the best, This can lead to a fractured,
disconnected design that does not function well on the whole.

Even if the team works well together, it is pointless to create a good design if
the functions, components, and performance cannot be conveyed to other people.
No successful company will pay to develop or produce a product that they do not
fully understand. Therefore, technical communication is an essential component of
design. It not only helps to convey the final design, but it is also important
throughout the design process at team meetings and design reviews.

This book provides a set of simple tools to aid novice designers. The tools
address elementary design, teamwork, and technical communication. Chapter 1
provides a very brief introduction to design that discusses the phases and qualities of
design. Chapter 2 provides methods for understanding a design problem. This, of
course, focuses on understanding the customer needs. Chapter 3 introduces

function trees and functional decomposition so that students can think clearly about
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the necessary functions and catalog them in a graphical format. Chapter 4 discusses
specification sheets that list specific performance targets for a design. These design
criteria will, of course, evolve and change throughout the design process as the
problem and its possible solutions are better understood. Chapter 5 addresses
conceptual design generation and evaluation. Chapter 6 presents some general
safety guidelines. Techniques for detailed design of products are not covered in this
book.

To aid in the teamwork aspect of design, Chapter 7 provides management and
planning tools. Chapter 8 addresses team optimization, communication, and
evaluation. Chapter 9 discusses the use of images in technical communication.
Chapter 10 provides tools for generating technical reports. Chapter 11 describes the
processes for documenting sources. Chapter 12 addresses details of presentations.,
with special attention to computer-based presentations. Appendices give sample

technical reports and details on the mechanics of technical communication.
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