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Introduction to the contents

The book consists of six parts. Chapter Zero is the project guidance, which mainly introduces
guiding ideology and teaching design.Chapter One is the project start, which introduces national
vocational skill competitions and typical Automatic Production Line(APL). Chapter Two is the project
preparation, which comprehensively explains knowledge points, technical points and skill points
that APL requires. Chapter Three is the project acceptance, which mainly introduces installation
and testing process of the five working stations with typical APL as a carrier. Chapter Four is the
project decision, which mainly introduces equipment installation, gas circuit connection, electric
circuit design and connection in typical APL. Chapter Five is the project challenging, which briefly
introduces trend in development of APL and application of modern technology. The disk includes
audio materials of Chapter Zero, Chapter One, Vocabulary and Teaching PPT as well.

The book is available for a higher vocational education school curriculum textbook. It also can
be used as the reference of the relevant engineers and technicians.
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Brief Introduction to Authors and Translators

Lv Jingguan

Professor. Vice president of Tianjin Sino-German Vocational Technical College.
He has obtained more than 20 vocational qualifications and certificates. He has
studied at over 20 vocational education institutes and enterprise training centers
in Germany, Singapore, Spain, Canada and Australia. He has published over 30
technical papers and 30 vocational education papers. Being a chief editor, he has

compiled and published electro-mechanical textbooks and four planned textbooks of
the National Tenth Five-Year Plan and the National “Eleventh Five-Year Plan” He y
hosted 6 national educational scientific research projects, and got 3 National Teaching Achievements, and organized
and accomplished 14 National Excellent Curriculum. He has been in charge of regional integrated practice base
construction supported by the Ministry of Education and the Ministry of Finance. He also in charge of the key
research program of the Ministry of Education on “Construction and Practice of High Demand Technical Talents in
Manufacturing Industry” and research program on “Teachers’Training Standard in Manufacturing” supported by The
Ministry of Education and UNESCO.
Main Titles and honors.
® The Chairman of Automation Teaching Instruction Committee of Higher Vocational Education, Ministry of
Education, PRC
® The 3rd National Distinguished Teacher
® Teaching team leader of state-level electro-mechanical specialty group
® The leader of National Excellent Curriculum “PLC Technology”
@ The leader of National Excellent Curriculum “The Installation and Testing of Automatic Production Line”
® The leader of National Teaching Award of Core Technology Integration Construction Mode of Higher
Vocational Electro-mechanical Major
® Member of Higher Vocational Talent Training Standard Evaluation Committee of the Ministry of Education
® Executive Member of Vocational Education Equipment Committee of China Academy for Vocational and

Technical Education

Wang Jinfeng

Associate professor, senior interpreter. Director of Applied Foreign Languages
Department of Tianjin Sino-German Vocational Technical College. She has 16
years’ working experience in enterprise and has been an interpreter in industrial
delegations to America, Canada, German, France, Italy, Holland, Luxembourg,
Japan and Hong Kong of China. She has been engaged in vocational education for
12 years and published 6 papers. From the year 2005 to 2009 she has been
trained in vocational education & teaching in Germany and America. She has been

in charge of 4 science research programs and has been involved in the study &
research on the theory & practice of modern vocational education.
Main Achievements
® The Chairman of Higher Vocational Education Automation Technology Teaching Instruction Committee of the
Ministry of Education
® Project Leader of Tianjin Excellent Curriculum, “Practical English”
® Project Leader of Tianjin Education Science ‘“Eleventh Five Year’s” Plan Program, “Research on Realization
System of Vocational Education Modernization in China >
® Project Leader of the Teaching Reform Program of Tianjin Education Committee, “Research & Teaching
Practice on Vocational Students’ Professional English Skills Training Under the Situational Context.”



Brief Introduction to Authors and Translators
Li Wen

Professor of Tianjin Sino-German Vocational Technical College. She has published
over twenty papers, planned and published dozens of projected teaching materials.
She has studied in Singapore and Hong Kong of China and acquired vocational
qualifications and certificates. During her five years of enterprise career, she has
been involved in dozens of technical development and reform projects and received
a grant of patent. She has long been engaged in vocational education and made
research in the field of vocational education theory and practice.

Main Titles and honors.

® cader of National Excellent Curriculum “Mechanical Design and Manufacturing Serial Courses”

® cader of National Excellent Curriculum “Mechanical Drawing and Measurement”

® province-level College Distinguished Teacher

® cader of province-level teaching award Teaching Resource development and Application of Mechanical
Design and Manufacturing Major

.The leader of province-level brand major ‘Mechanical Design and Manufacturing”

Li Jun

Professor . Director of Electrical Department of Harbin Vocational Technical
College, . She has been engaged in teaching of automation for more than 20 years
and taught over 10 related subjects. She has compiled 5 teaching materials and
published 12 papers in El periodicals and other related periodicals. She has been
in charge of building up 15 training labs. She has been involved in 5 Harbin
key research programs, such as “Campus Intelligent Electricity Saving Management
System” and “College Graduates’ Employer Evaluation”.
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® Member of Automation Teaching Instruction Committee of Higher Vocational Education, Ministry of
Education, PRC

® Heilongjiang Province Distinguished Teacher

® | cader of National Excellent Curriculum “Machine Electrical Equipment and Upgrade”

® | cader of province-level Excellent Curriculum “Factory Electrical Control Equipment”

® Harbin Excellent Teacher

Tang Xiaohua

Deputy Dean of Teaching Affairs Office of Wuhan Electric Power Technical
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automatic product development in Wuhan Power & Scientific Development Co. Ltd
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engaged in teaching and research on hydropower and electro—mechanical integration 23
in the college. He has been in charge of one province Excellent Curriculum and
awarded the first and second prize of China Electricity Council Teaching Award and
the third prize of province scientific and technical development award. He has published over 10 papers in Chinese
Core Journals, and compiled 4 teaching materials. He has also accomplished over 20 enterprise renovation programs.

Main Titles and honors.

® Hubei Excellent Youth Expert in 2006

® The 4th Technical Expert of Hubei Power Company

® The 4th Vocational Education Expert of Wuhan Electric Power Technical College
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Brief Introduction to Authors and Translators
Zhang Wenming

Dean of Changzhou Textile Vocational Technical College, associate professor,
senior engineer. He is engaged in teaching and research in the field of electro-
mechanical and experienced in design and development of carpet weaving machine and
filling machine.,

Main Titles and honors;

@® leader of Specialty Development of Electro-mechanical Integration in

Jiangsu .

® | cader of National Excellent Curriculum <Installation and Testing of
Industrial Control System”

® Leader of Province Excellent Curriculum “Industrial Control Configuration and Touch Screen Technology”

@ [cader of Province Excellent Curriculum *“PLC Technology”
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Translator Team

The textbook is translated mainly by the English teachers from Tianjin Sino- R |
Ggrmgn Vocational Technical College and m.add|txon‘ translator (Zhang Yanlm) from I 3 9} %!}:#
Tianjin Iron & Steel Company. The translation tasks for chapters is as following. . % "

Chapter Zero: WangJinfeng

Chapter One: WangJinfeng, Li Meiying

Chapter Two: Task One and Two: Ren Huifang

Task Three and Four: WangJinfeng, Zhu Xiao Ying
Task Five: Chen Zhifang

Task Six: Zhao Wanhui

Task Seven: Wang Huayi

Chapter Three: WangJinfeng, Ren Huifang, Li Meiying

Chapter Four: Xue Jian, Zhu Xiaoying

Chapter Five: Chen Zhifang, Wang Huayi, Zhao Wanhui, Song Bo
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In cooperation with the national ministries and commissions, the Ministry of Education,

PRC and Tianjin Municipal Government have successfully held four sessions of the
National Vocational Students Skills Competition. This competition is not only the stage
for displaying the students® professional skills, but also the platform for showing the
achievements of vocational education reform and development. It is not only the channel of
communication between schools and enterprises, but also the window in which domestic and
foreign professionals are able to see and learn about vocational education in China. One of
the' important purposes for holding the skills competition is to lead and promote the reform
and innovation of vocational education. The development and design of the competition
events pursue the principles of profound cooperation between education and industries. The
competition events involving design, competition questions, referee task, and technical
support is completed according to the enterprise’ s requirements to the specific work
position and its career standards. Therefore, one of the main duties of the executive
committees of different competitions is to transfer competition achievements into teaching
resource .,

“Installation & Testing of Automatic Production Line” which is designed by the

Automation Teaching Instruction Committee of Higher Vocational Education,  Ministry of
Education, PRC | was first selected to be a competition event in 2008, The competition
contents originate from the specific requirements of the relevant working positions. The
competition not only assesses the competitors® general skills and ability, but also examines
their overall quality of teamwork and professional ethics, etc. Since 2008, the Automation
Teaching Instruction Committee of Higher Vocational Education has successively held the
competition for four consecutive years, making the competition more perfect and having
greater influence. ““Automatic Production Line Installation and Testing” has once again become
one of the competition events of National Vocational Students Skills Competition in 2012,
The comprehensive textbook of “Installation & Testing of Automatic Production Line”
focuses on the competition events and task—oriented style, and reflects the competition
requirements of the students” skills, professional quality and teamwork,K etc. Therefore, it
is an important reference both for students® daily training and for the teacher’ s guidance

for the students.



Since its publication three years ago, the textbook has been reprinted 2 times. More
than 50,000 are in circulation. It has also been translated into English and issued to the
ASEAN nations, which has great influence on the ASEAN Skills Competition Design. It is
also the basic material for the ASEAN students who will come to China to participate in the
National Vocational Students Skills Competition in 2012,

With this latest reprint, the author has conducted the revision. Therefore, vocational
education teaching resource has been enriched.

It is hoped that achievements in competition events are to be transferred to teaching
resources through various means regarding the skills competition as a platform. The author
hopes to make further effort to release more quality training materials by way of organizing
and holding competitions. The skills competition will play a leading and guiding role in

education and teaching reform, thus improving national vocational education and teaching.

Executive Deputy Director of the Executive Committee

of National Vocational Students Skills Competition

Director of Tianjin Municipal Education Committee
Jin Runcheng

June 6, 2012



This book is a comprehensive and practical English version of “Installation & Testing
of the Automatic Production Line(2nd Edition)”, the planned textbook by the Automation
Teaching Instruction Committee of Higher Vocational Education of Ministry of Education, PRC.

It focuses on work-processes, National Vocational Students’Skills Competitions, electro-
mechanical skills training, and professional English teaching for electro-mechanical major
students.

“Installation & Testing of the Automatic Production Line” is one of the competition
events of the First National Vocational Students’Skill Competition held in Tianjin in
June, 2008 .This event was organized by the Ministry of Education of China, Tianjin
Municipal Government Ministry of Labor and Social Security, Ministry of personnel, Ministry
of Construction, Ministry of Transportation, Ministry of Information and Industry and so on.
During the 8th ASEAN Skills Competition held in Bangkok of Thailand in October, 2010,
the Installation and Testing of Automatic Production Line was one of the competition
events. The competition equipment, content and standards were provided from China.
During the preparatory meeting for the 9th ASEAN Skills competition held in Jakarta in
December, 2011, the YL-335B Automatic Production Line Equipment was designated as the
competition equipment for the <“Industrial Automation Competition Event”.The 9th ASEAN
Skills Competition will be held in Jakarta in October, 2012,

The ASEAN Skills Competition is under the World Skills Competition, demonstrating
that fully recognized the YL-335B Automatic Production Line Equipment in 10th ASEAN
nations. This also shows that the competition standards, contents and teaching resources
of the Installation and Testing of Automatic Production Line of China Vocational Education
have been internationally recognized.

The 5th National Vocational Students Skills Competition will be held in June, 2012 and
the Installation and Testing of Automatic Production Line will be one of the competition
events in the higher vocational group.

This book is work-process oriented, and it focuses on the core technologies of APL,
which embodies the principles of excellence, sufficiency, and suitability in its use. It
is a comprehensive textbook. Many teachers in vocational colleges have made favorable
comments on the book, and it is widely used since its publication. The English edition
of the “Installation & Testing of Automatic Production Line” aims at internationalize the



competition resources and to serve the professional English courses as well as short-term
electro-mechanical skills training.

The book is mainly translated by the teachers of Tianjin Sino-German Vocational
Technical College and the engineers from enterprises. The teachers who are involved
in the translation have received training for electro-mechanical and basic of the APL
knowledge. In order to make the translation more professional and accurate, these
teachers frequently communicated with electro-mechanical teachers during the translation
of the book .

Task of the Editors

The book includes six main parts. Tasks have been distributed as follows. Prof.
Lv Jingquan and Prof. Li Wen were in charge of project guidance Prof. Lv Jingquan and
associate Prof. Tang Xiaohua were in charge of the project start, Associate Prof. Tang
Xiaohua was in charge of the project preparation, Associate Prof. Zhang Wenming was in
charge of the project acceptance, Prof. Li Jun was in charge of the project decision,
Prof. Li Wen was in charge of the project challenging, Prof. Lv Jingquan and Prof.
Li Wen were in charge of the project design and associate Prof. Yao Ji has aided and
supported this book, Senior Engineer Zhang Tongsu has given guidance and provided various
materials for the book, and also completed the mission manual and program list; Senior
Engineer Li Bo has tested the program of the equipment and completed other various tasks.
The whole book was planned and guided by Prof. Lv Jingquan.

Task of the Translators

The translation tasks have been distributed as follows. associate Prof. Wang Jinfeng
was in charge of Chapter Zero. Associate Prof. Wang Jinfeng and Li Meiying were in
charge of Chapter One. Ren Huifang was in charge of task One and two of Chapter
Two, Associate Prof. Wang Jinfeng and Zhu Xiaoying were in charge of task Three
and Four of Chapter Two, Associate Prof. Chen Zhifang was in charge of task Five of
Chapter Two, Zhao Wanhui was in charge of task Six of Chapter Two, Wang Huayi was
in charge of task Seven of Chapter Two. Associate Prof. Wang Jinfeng, Ren Huifang and
Li Meiying were in charge of Chapter Three. Xue Jian and Zhu Xiaoying were in charge
of Chapter Four. Chen Zhifang, Zhao Wanhui, Wang Huayi and Song Bo were in charge
of Chapter Five. The translation team has obtained help from American NI Company,
Chinese Yalong Science and Technology Group, Prof. Qian Yigiu (Secretary-General of
Automation Teaching Instruction Committee) and American teacher, Jason. The English
version of the Installation & Testing of Automatic Production Line has been wholly
edited by associate Prof., Wang Jinfeng.

Editors
June 6, 2012
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Installation & Testing of

Automatic Production Line

Chapter
Zero

Project Guidance
—Teaching Design

Teaching through practice is considered as one of the most important ways and means for higher
vocational students to obtain practical ability and multi-vocational abilities. It plays a very important
role in the system of higher vocational education. Designing skills training practicum and professional
skills training practicum and stimulating the students’ interest in studying on their own are essential in
training students to apply their acquired knowledge in production practice, which are the qualifications

required in working post and also the prerequisite for obtaining ability for sustainable development.

Explanation One Guiding Ideology

To incorporate Integration of Program Core Technology into the curriculum development and
teaching practice. To establish four integrations of core technology of professional courses on core
knowledge and skills of the curriculum (See Fig. 0-1). Adapt to action guided teaching requirements,
increasing the students’ comprehensive adaptabilities to working posts. Train highly skilled personnel

who need “short transitional period” or “no transitional period”.

This project has won a second Integration of program core technologies: Focus on professional
class medal for national training and clearly define a number of core technologies and skills.
teaching achievement in 2009.  Plan the system of professional courses as a whole according to core

technologies and skills. Make clear the core knowledge and skills in each course and to establish a teaching context

(module) guided by working process. Incorporate theory, experiment, training. internships and employment. To

build up an integrated and crossed teaching network of classroom, laboratory, attached workshop and production

shop. Stressing theory and practice being paralleled, combined and cross-linked to each other longitudinally and
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transversely. The teaching process centers around core technologies and skills. Making the curriculum system
and teaching contents serve the core technologies and skills and to enable the higher vocational graduates in this
field to really acquire the ability to work. Aiming at training highly skilled personnel who need “short transitional

period™ or “no transitional period™.

— quoted from “Study and Practice of Construction Mode of “Integration of Core Technologies™ in Higher

Vocational Electro-mechanics™ by professor Lv Jingquan.

This project has won a second Action Guided Teaching: From the point of view of teaching
class medal for the national professional knowledge and skills, generally increase the students’
teaching achievement in 2005. comprehensive professional abilities. Enable them to systematically
consider problems faced in their work, to understand the meaning of the work to be done, to be familiar with the
work procedures and schedule, and to possess abilities to plan, perform and inspect on their own. As a prerequisite
to be responsible for the society and to be able to effectively cooperate and communicate with other people. Work
actively, carefully, on their own initiative, with a high sense of responsibility and quality; possess a sustainable

ability in the associated technical field to adapt to the requirement in the future.

quoted from “Application and Research on Action Guided Teaching Method in Higher Vocational

Teaching Practice™ by Professor Lv-Jingquan.

I’ m the panda team coach
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Fig.0-1 Four integrations of core technologies




Explanation Two Teaching Design

Basic requirement: Equipment in production line for training and mechanical platform for typical
Automatic Production Line (APL) should be provided. Each mechanism has a comprehensive function
of electro-mechanical technology. The design concept of “Integration of core technologies” will be

represented to build up a platform of action guided teaching mode.

Requirements for teachers: They should have a comprehensive knowledge of integration of
electro-mechanical, be familiar with Automatic Production Line technology and possess great abilities

in teaching and project developing.

Teaching carrier: Taking the YL-335 Automatic Production Line as the training platform to realize
the design concept of curriculum development of core technology integration (see Fig. 0-2). Each
project of the five sub-stations in the production line comprehensively covers the core technical skills
in electro-mechanical field. It can be used to train and assess the students’ ability of mastering core

technology and application. It’s an effective way to develop students’ ability in technical innovation.
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Fig.0-2 Relationship between APL and core technologies

Training mode: Groups of three students cooperate with each other in order to complete

installation and testing of the five sub-stations in the automatic production line (see Fig. 0-3).

The general training equipment can be used for single station teaching, dual-stations teaching,
multi-stations teaching and general on-line teaching. Each station covers different knowledge
and skills. Schools or colleges may make related choices according to its specific requirements in

vocational teachings.

Chapter Zero Project Guidance—Teaching Design




