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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 edu-

cation is to teach bilingually, which could enhance students’

foreign language level and open up
their global perspective while imparting subject knowledge , and which is an effective way to cultivate
the 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 from abroad have their own advantages, but they do
not fit with the domestic teaching program and the curriculum system. Therefore, based on the “Ex-
cellent Engineer Training Program” of the Mechanical Design Manufacturing and Automation, and
the syllabus of “Machine Manufacturing Technology” , combining the achievements and experieﬁces
acquired in the construction of bilingual teaching demonstration course” , we have compiled this bi-
lingual textbook with Chinese characteristics so as to provide a better teaching resource for bilingual
teaching and to improve the bilingual teaching quality. This is the first textbook written both in Eng-
lish and Chinese on “Machine Manufacturing Technology” in China.

As a professional book, its primary contents have inherited the essence of the traditional con-
tents. Taking “ emphasizing the foundation, refining the contents and strengthening the practice” as
our compiling ideas, with an eye to the requirements of the 21st century for personnel training, the
basic knowledge, principal theories and basic approaches of the manufacturing technology are taken
as the main line of the book, and both traditional and advanced manufacturing technologies are intro-
duced. And thus the curriculum hierarchy of the machine manufacturing technology is constructed in
this textbook. The characteristics of this book are as follows;

1) Integral knowledge hierarchy. The book not only covers the basic theory and knowledge of
the manufacturing technology and machining quality control, but integrates the design of the machine
tool fixture into the manufacturing technology.

2) New compiling system and wide application. Written in both English and Chinese, the book
is fit not only for the teaching in English, but also for the teaching in bilingual classes as well as in
ordinary classes. Through reading this book, the students can not only learn the professional terms
and knowledge in the machine manufacturing field, but improve the professional English level and
lay the foundation for international communication in-this field.

3) Prominent key points and appropriate arrangement. Based on the sufficiency-scale principle

and the training program for the mechanical engineering talents, the contents to be mastered are dis-
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cussed in detail, and the descriptive contents ar;a simplified.

4) Consistency and accuracy in both Chinese and English. In compiling this book, we espe-
cially pay attention to the accuracy of English wording and the consistency of English sense with Chi-
nese meaning instead of the word-for-word translation. Therefore, professional vocabularies, de-
scriptive manners, frequently-used grammars and simple and easy sentence patterns of the same
kind of foreign textbooks are used to the greatest extent in this book so as to make it more readable.

5) Combination of the theory with practice and concentration on practicality. While introducing
the manufacturing technological theories, many cases come from the production practice are brought
into this book. The analysis on the machining processes of several typical workparts is helpful for
students to build up the ability to analyze and solve practical problems.

6) Complete supporting materials. The book is equipped with the courseware (for teachers on-
ly). A exercise book corresponding to this book will soon be published. 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 by Ren Xiaozhong, Zhou Jinmin, Su Janxin and Yang Jianjun of
Henan University of Science and Technology, Yu Daguo of North University of China, Li Jun of
Luoyang Institute of Science and Technology, Li Fei of Anyang Institute of Technology, and Ma
Haiying of Huanghe Jiaotong University. The specific division of the writing task is as follows:

Chinese manuscript: Ren Xiaozhong (Preface, Introduction, Section 4. 2 to 4. 5 of Chapter 4,
Chapter 6) ; Zhou Jinmin ( Chapter 2, Section 3. 3 of Chapter 3, Section 4. 1 of Chapter 4, Chapter
5) ; Su Janxin ( Chapter 7) ; Yang Jianjun ( Section 3. 4 of Chapter 3) ; Yu Daguo (Section 3.1 of
Chapter 3) ; Ma Haiying ( Chapter 1, Section 3. 2 of Chapter 3).

English manuscript: Ren Xiaozhong ( Preface, Introduction, Section 2.5 to 2. 6 of Chapter2) ;
Zhou Jinmin ( Section 3. 3 of Chapter 3) ; Su Janxin (Section 4. 2 to 4. 3 of Chapter 4) ; Yang Jian-
jun ( Chapter 1, Section 3.4 of Chapter 3) ; Yu Daguo ( Section 2. 1 to 2.4 of Chapter 2, Section
3.1 of Chapter 3) ; Li Jun (Section 4. 1 of Chapter 4, Chapter 5 ) ; Li Fei (Section 4.4 to 4.5 of
Chapter 4, Chapter 7) ; Ma Haiying ( Section 3. 2 of Chapter 3, Chapter 6).

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

The Chinese and English manuscripts of the book have been thoroughly reviewed and revised
respectively by Prof. Ren Naifei of Jiangsu University and by Prof. Zhong Qinglun of Henan Univer-
sity of Science and Technology. They have offered valuable advice and suggestions, and made some
corrections. Here we extend our heartfelt thanks for their significant contributions.

Some textbooks published domestic and abroad were used as the references during the compila-
tion, for which we express most cordial 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 publi-
cation of this book.

This book has proudly acquired special financial support from the Textbook Publishing Fund of
Henan University of Science and Technology. We gratefully announce our sincerely acknowledge-

ment.



...R!ﬁ?fﬁ.@?ﬁ(' v

Due to various limitations, there may be some improper contents or even mistakes in this first
edition. Criticisms and corrections from all experts and readers are respectfully welcome and invited

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

Ren Xiaozhong in Luoyang
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0.1 Machine manufacturing industry and its position in national economy

1. The definition of manufacturing industry

The wealth of a nation depends on its ability to retrieve natural resources and to manufacture
goods. The bottom 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 manually. With
the development of society and the progress of manufacturing technology, the connotation of manu-
facturing 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 man-
ufacturing is “making of articles by physical labor or machinery, especially on a large scale. ”

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 our 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. The 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 eco-
nomic 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. For instance, American companies in manufacturing industry have covered all researches and
developments in America industries, and provided most of technical innovations used in manufactur-
ing 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 industrialization histo-
ry that numerous science and technology achievements are conceived in the development of manufac-
turing industry. At the same time, the manufacturing industry also provides scientific and technolog-
ical means. A large number of high technologies arisen in the 20th century, such as nuclear tech-

nology, space technology, information technology, biomedical technology, etc. were all produced
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and converted into productive forces of scale. Its direct effectiveness was that many high-tech prod-
ucts, such as IC, computer, mobile communications equipment, Internet, robot, nuclear power sta-
tion and space shuttle, etc. come out one after another, thereby, generating the high technology in-
dustries 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
the entire country. In China, one half of employed population of a city works at the manufacturing
industry 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 American, Britain, France, Germany, Japan, etc. 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 to provide 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 economical ben-
efit of national economic departments depend largely on the technical performance, quality and relia-

bility of the equipments supplied by machine manufacturing industry.

0.2 The development of machine manufacturing technology

1. History of machine manufacturing technology

Manufacturing technology is a generic term of all production technologies which are used in
manufacturing industries to produce various necessities for national economic construction and peo-
ple’ s life. It refers to a group of technologies which are used to change raw materials and other pro-
duction elements economically and rationally into finished/semi-finished products which can be di-
rectly used with higher added value. These technologies include how to make use of certain knowl-
edge and skills, how to control available materials and tools and how to adopt all kinds of effective
strategies and methods. The development of manufacturing industry is affected by many factors, of
which the most important ones are the drive of technology and the traction of market.

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-
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