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Preface

With the globalization of the economy and the increase of international communication, the so-
ciety requires higher foreign language proficiency and stronger international competitive capacity from
talents. A significant measure of China’s campus pedagogy to be in line with the international educa-
tion is to teach bilingually, which could enhance students’ foreign language level and open up their
global perspective while imparting subject matter knowledge, and which is an effective way of culti-
vating high-quality international talents.

The basis of bilingual teaching lies in bilingual textbooks that are crucial to ensure the teaching
quality. Original English textbooks introduced have their own advantages, but they do not corre-
spond with the domestic teaching program and curriculum system. Therefore, combining the a-
chievements and experiences acquired in the construction of “quality engineering” , we have com-
piled, both in English and Chinese, this bilingual textbook, which is the first book on “Fundamen-
tals of Manufacturing Technology” in China, to provide a better teaching resource for bilingual
teaching and to improve bilingual teaching quality.

As a basic specialty course, its primary contents have inherited the essence of the traditional
course. Some contents of such courses as “Metal Cutting Principle and Cutting Tools” , “Machine
Tools” , “Machine Manufacturing Technology” and “Fixture Design” , etc. have been synthesized,
optimized and integrated, with an eye to the requirements of the 21st century for personnel training,
together with the teaching achievements and experiences accumulated for many years by the authors,
into this textbook, which reflects our compiling ideas to “emphasize the foundation, to refine the
contents and to strengthen the practice”. The rudimentary knowledge, principal theories and basic
approaches of manufacturing technology are taken as the plot line of the book and both traditional
and advanced manufacturing technologies and equipment are introduced. Thus the fundamental hier-
archy of manufacturing technology is constructed in this textbook that possesses the following fea-
tures:

1) Integral knowledge hierarchy. The book forms a complete fundamental hierarchy of manu-
facturing technology, covering the basic theory and knowledge of metal cutting principle and cutting
tools, machine tools, equipment and machining quality control and so on.

2) New compiling system and wide application. Written in both English and Chinese, the book
is fit for the students in bilingual classes as well as those in ordinary ones. Its main purpose is to
help students understand better the knowledge hierarchy and contents, learn the technical terms and

knowledge in machine manufacturing field, and lay the foundation for international communication in
this field.
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3) Proper arrangement and prominent key points. Based on the sufficiency-scale principle and
in accordance with the mechanical engineering student training program, the contents to be mastered
are discussed in detail, and the descriptive contents are simplified to thin the bilingual book.

4) Consistency, accuracy and better readability. The biggest challenge to domestic authors of
bilingual books is not the word-for-word translation but the accuracy of English wording and the con-
sistency of English sense with Chinese meaning. Therefore, professional vocabularies, descriptive
manners, frequently-used grammars and simple and easy sentence patterns of the same kind of for-
eign textbooks are used to the greatest extent in this book so as to make it more readable.

5) Combination of theory with practice and concentration on practicality. While the metal-cut-
ting theories, mechanical structures of the typical equipment and the manufacturing methods are in-
troduced, how to apply the fundamental knowledge into production rationally and to build up the a-
bility to analyze and solve practical problems are paid attention to in this book.

6) Complete supporting materials. The book is equipped with such supporting materials as the
electronic teaching plan and courseware (for teachers only) , the bilingual workbook (for students)
and the keys to most exercises (for teachers’ reference). The electronic courseware is open for the
teachers to add, delete or recompose its contents according to their own will to satisfy various kinds
of individualized teaching requirements.

The book has been compiled jointly by Prof. Ren Xiaozhong of Henan University of Science &
Technology, Prof. Ren Naifei of Jiangsu University and Prof. Wang Hongjun of Beijing Information
Science & Technology University. Besides, Xu Huili and Zhang Zhiwen ( Henan University of Sci-
ence & Technology), Chang Yunpeng ( Luoyang Institute of Science and Technology) have also
taken part in the compilation work. The specific division of the writing tasks is as follows:

Chinese manuscript: Ren Xiaozhong ( Introduction, Chapter 4 and Chapter 7) ; Ren Naifei
(Section 2. 1 to 2. 4 of Chapter 2) ; Wang Hongjun (Section 1.1 to 1. 3 of Chapter 1, Section 3. 4
to 3. 6 of Chapter 3) ; Xu Huili (Section 1.4 of Chapter 1, Section 2. 5 of Chapter 2, Section 3. 1 to
3.3, 3.7 of Chapter 3, Chapter 5 and Chapter 6).

English manuscript; Ren Xiaozhong ( Introduction, Chapter 4); Ren Naifei ( Section 2.1 to
2.4 of Chapter 2) ; Wang Hongjun ( Section 1. 1 to 1. 3 of Chapter 1, Section 3. 4 to 3. 6 of Chapter
3) ; Zhang Zhiwen ( Section 1. 4 of Chapter 1, Section 2. 5 of Chapter 2, Section 3.1 to 3.3, 3.7 of
Chapter 3, Chapter 5 and Chapter 6) ; Chang Yunpeng ( Chapter 7).

Ren Xiaozhong is also in charge of the overall editing and compiling work of the entire book.

The Chinese manuscript of the book has been thoroughly reviewed and revised by Prof. Wang
Guicheng of Jiangsu University and that of the English by Prof. Zhong Qinglun of Henan University
of Science & Technology. They have offered valuable advice and suggestions and made some correc-
tions. Here we extend our heartfelt thanks for their significant contributions.

Some textbooks published at home and abroad were used as reference during the compilation,
for which we express most cordially thanks to the authors. At the same time, we also announce our

sincerely acknowledgement to all those who have provided their help and kindness for the publication
of the book.



The book has proudly acquired special financial support from the Textbook Publishing Fund of
Henan University of Science & Technology. We gratefully announce our sincerely acknowledgement.
Due to various limitations, there may be some improper contents or even mistakes in the first e-
dition. Criticisms and corrections from all experts and readers are respectfully welcome and invited

so that the flaws and errors can be corrected in future editions of this book.

Ren Xiaozhong
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0.1 Manufacturing industry and its position in national economy

1. The concept of manufacturing industry

The wealth of a nation depends on its ability to retrieve natural resources and to manufacture
goods. There are rich nations and poor nations, and rich people and poor people. However, the bot-
tom line for creating national wealth is still to rely on the ability to manufacture.

The word “manufacture” originated from two Latin roots “manu”, meaning by hand, and
“facere” , meaning to make. This means that for hundreds of years, manufacturing was done manu-
ally. With the development of society and the progress of manufacturing technology, the connotation
of manufacturing shows a significant historical trend. Since the Industrial Revolution, machinery has
played an increasingly important role. If you look up the dictionary you may find that the definition
of manufacturing is “making of articles by physical labor or machinery, especially on a large scale”.
With machine tools, humans can produce goods faster and better.

In short, manufacturing means the whole procedure by which people, according to their pur-
pose and applying their knowledge and skills, make original materials into valuable products, and
put them into market by means of manual or available objective tools and facilities.

Manufacturing industry is the social production department whose task is to provide production
materials for national economic departments and daily consumer goods for whole society. As we
know, there are different kinds of machines, tools and instruments in different factories, and the ma-
chines, or tools, or instruments are composed of many workparts with different shapes and sizes.
The industry to produce various workparts and assemble them into tools, instruments and machines is
called machine manufacturing industry.

2. Importance of manufacturing industry

With a general survey of the world, all economically powerful countries have their own devel-
oped manufacturing industry which has performed meritorious deeds for their economic boom. The
importance of manufacturing industry can be listed below

1) Manufacturing industry is the mainstay industry of national economy and the engine of economic
growth. In the developed countries, the manufacturing industry has created about 60% social wealth and
45% national economy income. In the United States, about 68% wealth comes from the manufacturing
industry. In Japan, 49% GNP comes from the manufacturing industry. In China, the production value of
the manufacturing industry takes up about 45% of the total industrial output value. )

2) Manufacturing industry is the basic carrier to realize the industrialization of high technolo-
gies. Take America for instance. Companies in manufacturing industry have covered all researches
and developments in America industries, and provided most of technical innovations used in manu-
facturing industry. The most of technological advancements to promote the long-term economical
growth of America have come from the manufacturing industry. It is found by surveying industrializa-
tion history that numerous science and technology achievements are conceived in the development of
manufacturing industry. At the same time, the manufacturing industry also provides scientific and
technological means. A large number of high technologies arisen in the 20th century, such as nucle-
ar technology, space technology, information technology, biomedical technology etc. were all pro-

duced and converted into productive forces of scale. Its direct effectiveness was that many high-tech
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products, such as IC, computer, mobile communications equipment, Internet, robot, nuclear power
station and space shuttle, etc. came out one after another, thereby, generating the high technology
industries in manufacturing industry.

3) Manufacturing industry is the key industry to recruit labor employment. In industrialized
countries , the people worked at manufacturing activities in various forms take up 1/4 of employers in
whole country. In China, one half of employed population of a city works at the manufacturing in-
dustry and about half of surplus labors in countryside transfers into manufacturing industry.

4 ) Manufacturing industry is the main force in international trade. In recent years, the growth
rate of international trade is nearly two times more than that of the world economy. As the primary
products have lower technology content, and its competitiveness in international market is getting
weaker and weaker, countries of the world are enlarging the export of finished goods by all means to
increase its competitiveness and added value in international market. The exports of finished goods
in America, Britain, France, Germany, Japan, Korea and Singapore have taken up above 90% of
all exports. China’s exports in the manufacturing industry have kept over 80% and created about 3/4
foreign exchange earnings since 1990s.

5) Manufacturing industry is an important assurance of national security. Modern wars have
come into the time of high-tech warfare. The competition in armaments is just the competition in
manufacturing technology to a large extent. Without the excellent equipments and powerful equip-
ment manufacturing industry, any country would have no safety not only in military and political af-
fairs, but in economical and cultural activities.

Machine manufacturing industry is the important component of manufacturing industry. It takes
on the dual tasks of providing consumer goods for users and various technical equipments for national
economic departments. Machine manufacturing industry is the important foundation of national in-
dustry system and the important part of national economy. The production level and economic benefit
of national economic departments depend largely on the technical performance, quality and reliabili-
ty of the equipments supplied by machine manufacturing industry.

0.2 Development of machine manufacturing technology

1. History of machine manufacturing technology

The earliest human’s manufacturing activities could go back to the Stone Age. At that time,
people made use of natural stones to make laboring tools which were used to hunt up natural re-
sources for existance and survival. With the advent of the Bronze Age, and later the Iron Age, some
primal manufacturing activities, such as spinning, smelting, forging, etc. , began to come forth in
order to meet the needs of natural economy based on agriculture.

The word “lathe” , for instance, has a romantic root. It derives from the word “lath”. It is said
that the earliest lathe was named as “tree lathe”. The lathe was operated by two people: one turning
the bar being machined by means of a flexible tree branch (the lath) and a rope, the other holding
a piece of shell or gallet as a cutting tool and moving along the bar. This was a relative crude turning
process from a current view of achievable machining accuracy. Existence of some form of crude ma-
chine tools can be traced to as early as 700 B. C. In 1668, the horse-powered milling machine and
pedal grinding machine were presented in China. In 1775, a British man named John Wilkinson in-
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