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Course Number: 0000066  

Course Title: Engineering Graphics Ⅴ 

Credit: 3   Total Credit Hours: 48 

Students: Undergraduate Students 

Prerequisites: Not Required 

Evaluation Method: Closed Book Examination 

Course Description: 

Engineering Graphics is a compulsory technical course for engineering students. It studies the 

theories and methods of drawing engineering drawings and solves the problem of spatial geometry 

by projection method. This course mainly studies the following content: 

1. The basic theory and application of orthographic projection 

2. The expressions of the parts and the provisions of GB 

3. Part drawings and assembly drawings 

4. CAD 

With this course, students will develop the graphics interpreting ability, plotting ability, inter space 

imagination, CAD ability and innovation ability. Trained by drawings, students will have the 

ability of responsibility, rigor and innovation. 

This course is a prep course of other specialized courses. It also establishes the foundation for 

creative design and CAD. 

Recommended Textbooks/References: 

1. Y Wentong. Engineering Graphics. Beijing University of Technology Press, 2008.2 

2. L Chaoru. Mechanical Drawing. Higher Education Press, 2006.1 

 

 

 

Course Number: 0000205 

Course Title: Theoretical Mechanics Ⅲ 

Credit: 3.5   Total Credit Hours: 56 

Students: Undergraduate Students Majoring in Mechanical Engineering or Civil Engineering and 

Near Mechanical Engineering 

Prerequisites: Advanced Mathematics, College Physics 

Evaluation Method: Written Exam 

Course Description: 

Theoretical mechanics is an essential engineering course, which aims at developing students’ 

abilities in establishing mechanical models of particle, system of particles, rigid body and system of 

rigid bodies. This course helps students to understand the fundamental methods and principles of 

establishing mechanical models and mathematical models. In this course, students are expected to 

understand the basic concepts, theories, methods, and techniques of analyzing mechanical models 

and the methods of solving the related real engineering problems, through which their abstraction 

and modeling abilities will be improved. Theoretical mechanics may be divided into other three 

parts: statics, kinematics and dynamics. Statics is a part of the theoretical mechanics which studies 

the transformation of the systems of forces in other simpler systems and of the conditions of 

equilibrium of the bodies. Statics includes characteristics of force, reduction of a system of forces, 

equilibrium of forces system, solution of equation of equilibrium and application of equilibrium. 

Kinematics is the part of the theoretical mechanics that deals with the motions of the bodies without 

considering their masses and the forces that act about them. Kinematics includes kinematics of a 



2 

 

particle, simple motion of rigid bodies, composition motion of a particle, plan kinematics of rigid 

bodies and application of kinematics. Dynamics is the part of the theoretical mechanics which deals 

with the study of the motion of the bodies considering the masses of them and the forces that acts 

about them. Dynamics includes dynamics of a particle, theorem of momentum, theorem of angular 

Momentum, theorem of kinetic energy, D’Alembert principle and application of these theorems。 

Recommended Textbooks/References: 

1. Harbin Institute of Technology, Teaching and Research Group of Theoretical Mechanics. 

Theoretical Mechanics (Seventh Edition). Higher Education Press, 2009 

2. Tsinghua University, Teaching and Research Group of Theoretical Mechanics. Theoretical 

Mechanics. People’s Education Press, 2000 

 

 

 

Course Number: 0002570 

Course Title: Theoretical Mechanics Ⅷ 

Credit: 1   Total Credit Hours: 16 

Students: Undergraduate Students Majoring in Mechanical Engineering and Near Mechanical 

Engineering  

Prerequisites: Advanced Mathematics, College Physics 

Evaluation Method: Report, Homework  

Course Description: 

Theoretical mechanics is an essential engineering course, which aims at developing students’ 

abilities in establishing mechanical models of particle, system of particles, rigid body and system 

of rigid bodies. This course helps students to understand the fundamental methods and principles 

of establishing mechanical models and mathematical models. In this course, students are expected 

to understand the basic concepts, theories, methods, and techniques of analysis mechanical models 

and methods of solving the related real engineering problems, through which their abstraction and 

modeling abilities will be improved. The main topic includes: principle of virtual displacement, 

general equation of dynamics, Lagrange equation, principles of mechanical vibration and basic 

experiments of mechanical vibration.  

Recommended Textbooks/References: 

1. Harbin Institute of Technology, Teaching and Research Group of Theoretical Mechanics. 

Theoretical Mechanics (Seventh Edition). Higher Education Press, 2009 

2. Tsinghua University, Teaching and Research Group of Theoretical Mechanics. Theoretical 

Mechanics，People’s Education Press, 2000 

 

 

 

Course Number: 0000163 

Course Title: Mechanics of Materials Ⅲ 

Credit: 4   Total Credit Hours: 64 

Students: Undergraduate Students in Mechanical Engineering, Civil Engineering and Other 

Engineering Fields 

Prerequisites: Advanced Mathematics, Theoretical Mechanics 

Evaluation Method: Written Exam 
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Course Description: 

The course provides fundamental contents of Mechanics of Materials. It includes introduction, 

uniaxial stress and deformation of bars and truss, torsion, bending of beams, stress and strain 

analysis, theory of strength, combined deformation, buckling of bars and fatigue. 

Recommended Textbooks/References: 

1. QIN Fei. Mechanics of Materials, Beijing: Science Press, 2012 

 

 

 

Course Number: 0001918 

Course Title: Mechanics of Materials Ⅴ 

Credit: 1.5   Total Credit Hours: 24 

Students: Undergraduate Students in Mechanical Engineering, Civil Engineering and Other 

Engineering Fields 

Prerequisites: Advanced Mathematics, Theoretical Mechanics, Mechanics of Materials Ⅲ 

Course Description: 

The course is the advanced part of Mechanics of Materials III. It includes energy methods, 

dynamic loadings and elastic-plastic deformation. 

Recommended Textbooks/References: 

1. QIN Fei. Mechanics of Materials. Beijing: Science Press, 2012 

 

 

 

Course Number: 0005223 

Course Title: Engineering MechanicsⅡ 

Credit: 4   Total Credit Hours: 64 

Students: Materials Science and Technology, Architectural Equipments and Environments, 

Environment and Energy Engineering 

Prerequisites: University Mathematics, University Physics 

Evaluation Method: Theory and Experiments 

Course Description:  

Engineering Mechanics II is a technical fundamental course for higher engineering specialty. 

Based theoretical analysis of engineering structures, the course focuses on the capability of 

theories and experiments of the students. 

Engineering Mechanics II faces engineering students with higher qualities. Its statics mechanics 

part is to strain and improve mechanical analysis of statics equilibrium problem; and the material 

mechanics part is to strain and improve the theoretical and experimental abilities of strength, 

stiffness and stability of the bar structures of students. 

Engineering Mechanics II has 58-hour class lectures and 6-hour experimental operations. The 150 

exercises, as homework, will solid and strengthen the mechanical conceptions, analysis abilities 

and application skills of the students. 

Recommended Textbooks/References: 

1. YANG Q S, CUI Y, LONG L C. Engineering Mechanics. Science Press, 2008 
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Course Number: 0001931 

Course Title: Engineering Mechanics Ⅲ 

Credit: 5.5   Total Credit Hours: 88 

Students: Undergraduate 

Prerequisites: Calculus, University Physics 

Evaluation Method: Examination 

Course Description: 

“Engineering Mechanics Ⅲ” is a course which studies the basic laws of mechanical movement of 

rigid body and designs components by considering strength, rigidity and stability of the 

components. It is an important fundamental course for most machinery major. 

The content mainly includes: force analysis of the rigid, the reduction of a force system and 

balance analysis of the object system; the basic concept of strength, stiffness and stability of 

straight-bar; necessary theoretical foundation and calculation method for designing the component 

to meet the requirements of the strength, rigidity, stability; the concept and calculation method of 

kinematics analysis of particle and rigid body; the concept and calculation method of dynamics 

analysis of particle and particle system. 

Through the studying, students master the necessary basic mechanics knowledge and computing 

skill, learn how to analyze and solve some simple problems in engineering practice by using of 

basic theory and method of engineering mechanics, have the necessary foundation of mechanics 

for studying following courses such as Mechanical Design. 

Recommended Textbooks/References: 

1. YANG Qingsheng, CUI Yun, LONG Lianchun. Engineering Mechanics. Science Press, 2008 

 

 

 

Course Number: 0006177 

Course Title: Fundamentals of Machine DesignⅠ 

Credit: 3   Total Credit Hours: 48 

Students: Near Machine Specialty 

Prerequisites: Advanced Mathematics, Mechanical Drawing, Fundamental of Mechanical 

Manufacturer, Metalworking Practice, Elementary Technology of Exchangeability Measurement, 

Engineering Mechanics. 

Evaluation Method: Closed Book Exam 

Course Description: 

Fundamentals of Machine Design is a technical basis course to train students’ ability of 

mechanical design. It is designed to train students’ the integrated use of knowledge and skills 

learned by prerequisite course and ability of solving practical problem on mechanical engineering. 

The course combines a variety of practices to train students’ the basic ability of mechanical 

engineering and technology. It lays foundation for students to study further on the relevant 

profession and engage in mechanical design later. Thus it is important in the teaching plan of near 

mechanical specialty. It occupies an important position and role in higher engineering college. It is 

a main course of near mechanical specialty. Its basic content is: structure analysis of planar 

mechanism, the planar linkage mechanism, cam mechanism, intermittent motion mechanism, 

connection, flexible transmission, gear transmission, gear, shaft, bearing, coupling, etc. It makes 

students master the basic knowledge of structure analysis of mechanism, design principle and 

method of general machinery parts and general rules of mechanical design. 
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Recommended Textbooks/References:  

1. WANG Dakang, HAN Zeguang. Fundamentals of Mechanical Design (2nd Edition). China 

Machine Press, 2010 

 

 

 

Course Number: 0000323 

Course Title: Fundamentals of Machine Design Ⅲ 

Credit: 3.5   Total Credit Hours: 56 

Students: Near Machine Specialty 

Prerequisites: Advanced Mathematics, Mechanical Drawing, Fundamental of Mechanical 

Manufacturer, Metalworking Practice, Elementary Technology of Exchangeability Measurement, 

Theoretical Mechanics and Material Mechanics. 

Evaluation Method: Closed Book Exam 

Course Description: 

Fundamentals of Machine Design is a technical basis course to train students’ ability of 

mechanical design. It is designed to train students’ the integrated use of knowledge and skills 

learned by prerequisite course and ability of solving practical problem on mechanical engineering. 

The course combines a variety of practices to train students’ the basic ability of mechanical 

engineering and technology. It lays foundation for students to study further on the relevant 

profession and engage in mechanical design later. Thus it is important in the teaching plan of near 

mechanical specialty. It occupies an important position and role in higher engineering college. It is 

a main course of near mechanical specialty. Its basic content is: structure analysis of planar 

mechanism, the planar linkage mechanism, cam mechanism, intermittent motion mechanism, 

connection, flexible transmission, gear transmission, gear, shaft, bearing, coupling, etc. It makes 

students master the basic knowledge of structure analysis of mechanism, design principle and 

method of general machinery parts and general rules of mechanical design. 

Recommended Textbooks/References:  

1. WANG Dakang, HAN Zeguang. Fundamentals of Mechanical Design (2nd Edition). China 

Machine Press, 2010. 

 

 

 

Course Number: 0002291  

Course Title: Fundamentals of Machine DesignⅤ 

Credit: 5   Total Credit Hours: 80 

Students: Related Mechanical Engineering Undergraduate 

Prerequisites: Advanced Mathematics, Mechanical Graphics, Engineering, Materials, 

Fundamentals of Machinery Manufacturing, Metalworking Practice, Technology of 

Exchangeability Measurement, Theoretical Mechanics and Mechanics of Materials. 

Evaluation Method: Closed Book Exam 

Course Description: 

Fundamentals of Machine Design Ⅴis a subject fundamental course that trains students to master 

the basic theory, basic knowledge and basic techniques for machine design. After studying this 

course, the students should have a preliminary ability to design mechanical structures, as well as to 

select and design the mechanical elements. The main contents of the course are as follows: 
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structures of planar mechanisms, planar linkage design, cam mechanisms, gear train, strength of 

mechanical elements, belt driver, gear design, shaft design, bearings, and so on. 

Recommended Textbooks/References: 

1. YANG Kezhen. Fundamentals of Machine Design (Fifth Version). High Education Press, 

2006 

 

 

 

Course Number: 0003811 

Course Title: Engineering Material & Foundation of Mechanical Manufacturing 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Majoring in Material College 

Prerequisites: Mechanical Drawing, Engineering Mechanics 

Evaluation Method: Written Exam 

Course Description: 

The Engineering Material & Foundation of Mechanical Manufacturing is one of the basic courses 

of mechanical subject. The course includes: Basic of engineering material and mechanical 

machining. It is an important course for undergraduate students majoring in materials for learning 

mechanical machining technology. Students can know the whole machining process of all kinds of 

parts through the course. And they can write the mechanical machining craft by themselves when 

given a part drawing after the course learning. The course also makes the students systematically 

know the technology related to the machining equipments, machining mechanism and so on. 

Furthermore, the course will give some engineering examples which will enrich the students’ 

knowledge and make the course more active. On the other side, some questions from real 

engineering examples will improve the students’ ability of analysis and solving problem which 

may be met in their future work. 

Recommended Textbooks/References: 

1. HOU Shulin. Basic of Mechanical Machining (up) (down) (2th Edition). China Peking 

University Press, 2011 

 

 

 

Course Number: 0002567  

Course Title: Engineering Graphics Practice 

Credit: 2   Total Credit Hours: 60 

Students: School of Materials, Building Environment & Services Engineering, Environmental 

Engineering, Environmental Science, Applied Chemistry, Industrial Design 

Prerequisites: Engineering Graphics Ⅴ 

Evaluation Method: Test Subject 

Course Description: 

The Engineering Graphics Practice is a compulsory course for engineering students. With this 

course, students will learn the following skills 

1. Basic drawing skill 

2. Drawing of parts, assembling and standardized parts 

3. Consult and use GB rules 

4. Drawing skills by AutoCAD 

http://chi.proz.com/kudoz/chinese_to_english/education_pedagogy/867626-%E8%80%83%E6%9F%A5%E8%AF%BE.html#2135758
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Aims of the course are to cultivate students to develop the ability to analyze and solve problems, 

team spirit, responsibility and innovation through reading and drawing mechanical drawings. 

Recommended Textbooks/References: 

1. W Jianhua. Engineering Graphics Practice and CAD. Posts & Telecom Press, 2003.3 

2. L Chaoru. Mechanical Drawing. Higher Education Press, 2006.1 

 

 

Course Number: 0001942  

Course Title: Engineering Graphics PracticeⅠ 

Credit: 2   Total Credit Hours: 60 

Students: Civil Engineering, Traffic Engineering, Department of Architecture   

Prerequisites: Engineering GraphicsⅤ 

Evaluation Method: Test Subject 

Course Description: 

This course belongs to the professional basic courses. The course is based on projection theory 

and expression method, and trains the basic ability of drawing and reading the architectural 

construction drawings. Aims of the course are to cultivate students to master the projection method 

of elevation, to master the relevant national drawing standard, to master the ability of drawing 

architectural construction drawings, structural construction drawings, road engineering drawings, 

water supply and drainage construction drawings by using Auto CAD2010 and drawing tools, to 

lay a solid foundation for professional courses study, to cultivate students’ self-learning ability, 

engineering practice ability, strict and meticulous work attitude. 

Recommended Textbooks/References: 

1. PING Huangfu. Engineering Graphics Practice and CAD (Construction Engineering). Beijing 

University of Technology Press, 2008.4 

 

 

 

Course Number: 0003389  

Course Title: Engineering Graphics Practice Ⅳ 

Credit: 3   Total Credit Hours: 90 

Students: Mechanical Engineering and Automation, Technique and Instrumentation of 

Measurements, Environmental Engineering, Environmental Science, Applied Chemistry, Thermal 

Energy and Power (Auto & Refrigeration) 

Prerequisites: Engineering Graphics 

Evaluation Method: Test Subject 

Course Description: 

The Engineering Graphics Practice is a compulsory course for engineering students. With this 

course, students will learn the drawing of parts, assembling and standardized parts and learn how 

to consult and use GB rules. In the end, students will draw and design a gear reducer. Aims of the 

course are to cultivate students to develop the ability to analyze and solve problems, team spirit, 

responsibility and innovation through reading and drawing mechanical drawings. 

Recommended Textbooks/References: 

1. W Jianhua. Engineering Graphics Practice and CAD. Posts & Telecom Press, 2003.3 

2. L Chaoru. Mechanical Drawing. Higher Education Press, 2006.1 

3. W Dakang. Course Design of Machinery Elements. Beijing University of Technology Press, 

http://chi.proz.com/kudoz/chinese_to_english/education_pedagogy/867626-%E8%80%83%E6%9F%A5%E8%AF%BE.html#2135758
app:ds:environmental
app:ds:science
http://chi.proz.com/kudoz/chinese_to_english/education_pedagogy/867626-%E8%80%83%E6%9F%A5%E8%AF%BE.html#2135758
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2010.3 

 

 

 

Course Number: 0004746 

Course Title: Machine Shop Training A 

Credit: 1   Total Credit Hours: 30 

Students: None Engineering Undergraduates 

Prerequisites: None 

Evaluation Method: Whole Semester Overall Rating 

Course Description: 

Machine Shop Training A is the obligatory practice aspect for Engineering undergraduates. This 

course implements the basic education of Engineering during completing the mechanical 

engineering-related tasks by using independent practical training as the teaching mode and 

network technology training venues as the environment with the teaching philosophy of “Done, 

Known, Unknown, Use” to cover the teaching carrier. This course instructs the students to gain the 

experience of “awe, responsibility, sharing, and pursuit”. Let the students understand the practice 

of a mechanical project to improve their knowledge system, and improve students’ ability to 

innovate and optimize the overall quality of students. 

This course contains three ladder parts as the basis of engineering practice, stipulated projects 

produced training and Optional training. Training covers fitter, turning, milling, grinding, casting, 

forging, welding, heat treatment and other basic knowledge and skills of the traditional process, 

also with use of modern processing equipment like CNC machining, EDM and others. 

Recommended Textbooks/References: 

1. ZhANG Muqing. Manufacturing Technology, Infrastructure Practice. Beijing: Machinery 

Industry Press, 2007.12 

 

 

 

Course Number: 0004747 

Course Title: Machine Shop Training B 

Credit: 2   Total Credit Hours: 60 

Students: Engineering Undergraduates 

Prerequisites: None 

Evaluation Method: Whole Semester Overall Rating 

Course Description: 

Machine Shop Training B is the obligatory practice aspects for Engineering undergraduates. This 

course implements the basic education of Engineering during completing the mechanical 

engineering-related tasks by using independent practical training as the teaching mode and 

network technology training venues as the environment with the teaching philosophy of “Done, 

Known, Unknown, Use” to cover the teaching carrier. This course instructs the students to gain the 

experience of “awe, responsibility, sharing, and pursuit”. Let the students understand the practical 

of a mechanical project to improve their knowledge system, and improve students’ ability to 

innovate and optimize the overall quality of students 

This course contains three ladder parts as the basis of engineering practice, stipulated projects 

produced training and Optional training. Training covers fitter, turning, milling, grinding, casting, 
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forging, welding, heat treatment and other basic knowledge and skills of the traditional process, 

also with use of modern processing equipment like CNC machining, EDM and others. 

Recommended Textbooks/References: 

1. ZHANG MuQing. Manufacturing Technology Infrastructure Practice. Beijing: Machinery 

Industry Press, 2007.12 

 

 

 

Course Number: 0004748 

Course Title: Machine Shop Training C 

Credit: 4   Total Credit Hours: 120 

Students: Undergraduates Major in Heat Energy and Dynamical Engineering 

Prerequisites: None 

Evaluation Method: Whole Semester Overall Rating 

Course Description: 

Machine Shop Training C is the obligatory practice aspects for Engineering undergraduates. This 

course implements the basic education of Engineering during completing the mechanical 

engineering-related tasks by using independent practical training as the teaching mode and 

network technology training venues as the environment with the teaching philosophy of “Done, 

Known, Unknown, Use” to cover the teaching carrier. This course instructs the students to gain the 

experience of “awe, responsibility, sharing, and pursuit”. Let the students understand the practical 

of a mechanical project to improve their knowledge system, and improve students’ ability to 

innovate and optimize the overall quality of students. 

This course contains three ladder parts as the basis of engineering practice, stipulated projects 

produced training and Optional training. Training covers fitter, turning, milling, grinding, casting, 

forging, welding, heat treatment and other basic knowledge and skills of the traditional process, 

also with use of modern processing equipment like CNC machining, EDM and others. 

Recommended Textbooks/References: 

1. ZhANG Muqing. Manufacturing Technology, Infrastructure Practice. Beijing: Machinery 

Industry Press, 2007.12 

 

 

 

Course Number: 0001303 

Course Title: Course Teaching Outline of Course Fundamentals of Machine Design Ⅰ 

Credit: 3   Total Credit Hours: 90 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentation 

Prerequisites: Mechanical Design  

Evaluation Method: Written Exam  

Course Description: 

The course is established to improve and strengthen students’ knowledge acquired in the course 

and ability of comprehensive application, to train the students’ design idea of associating the 

theories with the reality and the ability of solving the actual engineering problems, to make the 

students grasp the general methods of machine design and accomplish the design of simple and 

conventional transmission mechanism and machinery, and to train the basic skill of engineering 
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design, such as computing, plotting, and data processing and estimating by using design data and 

information, handbooks, standards and rules, and empirical data. The content of course design 

includes concept design, selection of electric motor, distribution of transmission ratios, design 

computing of transmission components, estimating and strength testing of shafts, life computation 

of bearings, checking calculation of keys, and selection of couplings. The compiling of design 

specification and the manual plotting of assembly sketches, of designing assembly drawing, and of 

working drawing of parts are specially required. 

Recommended Textbooks/References: 

1. WANG Dakang. Mechanical Design Course Design. Beijing University of Technology Press, 

2010. 

 

 

 

Course Number: 0001302 

Course Title: Course Design of Mechanical Design FoundationⅡ 

Credit: 2   Total Credit Hours: 60 

Students: Near Machine Specialty 

Prerequisites: Mechanical Drawing, Fundamental of Mechanical Design, etc. 

Evaluation Method: Written Exam, Reply 

Course Description: 

The aim of Course Design of Mechanical Design Foundation is to improve and consolidate the 

knowledge and comprehensive ability of mechanical design course for students. It trains the 

design idea of linking theory with practice and ability to solve the engineering practical problem. 

It makes students master the general method of mechanical design and complete the design of 

simple and common mechanical transmission device and equipment. It processes the basic skill 

training of engineering design, such as calculation, drawing, using the design data, manual, 

standard and empirical data for estimation and data processing. Curriculum design includes: 

design, selection of motor, distribution of the transmission ratio, transmission part design 

calculation, calculation and strength calculation of shaft, life calculation of bearing, key 

calculation, selection of coupling, etc. Specific requirements are: assembly sketch drawing, 

assembly drawing, part drawings, design specification writing, etc. 

Recommended Textbooks/References:  

1. WANG Dakang. Course Design of Mechanical Design. Beijing University of Technology 

Press, 2010. 

 

 

 

Course Number: 0007072  

Course Title: Freshmen Seminar Course 

Credit: 1   Total Credit Hours: 16 

Students: Freshmen Major in Mechanical Engineering and Automation, Measuring & Control 

Technology and Instrumentations  

Prerequisites: Not Required 

Evaluation Method: Report 

Course Description 

The course will guide students to establish the professional consciousness, understand of 
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professional fields, clear Mechanical Engineering development trends and major project by 

lectures, discussion, watching the video data, visiting the related enterprises and the mechanical 

Engineering domestic and foreign large-scale exhibition etc. The course will cultivate students’ 

sense of national pride, inspire students to love the professional enthusiasm and desire to create, 

establish catch up with international advanced level of ambition  

Recommended Textbooks/References:None 

 

 

 

Course Number: 0007145 

Course Title: Mechanical Manufacturing A 

Credit: 3.5   Total Credit Hours: 56 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanical Engineering Training (B), Engineering Graphics Ⅴ, Engineering 

Graphics Practice Ⅳ 

Evaluation Method: Written Exam 

Course Description: 

Mechanical Manufacturing A is machinery manufacturing professional base and requires 

Comprehensive Courses that contain mechanical parts processing basic principle researches, 

methods, process and quality assurance process. This course combined with mass production in 

the case in the actual project so that students can understand the cutting principle, initial grasp of 

the machining process planning, and understanding of advanced manufacturing technology. Let 

the students know the correct selection of tolerances and fits, surface roughness and the shape and 

position tolerance, and study the ability to access and use of the relevant national standards, 

specifications, manuals and other technical information that can develop a typical part of the 

process. Initially with the comprehensive analysis of mechanical manufacturing quality, 

productivity and economic and other aspects of basic capabilities, this course is the necessary 

foundation for follow-up professional courses, graduation project, and after graduating from the 

practical problems. 

Recommended Textbooks/References: 

1. HOU Shulin. Basic of Mechanical Machining (down) (second Edition). China: Beijing 

University Press, 2011 

 

 

 

Course Number: 0007223 

Course Title: Electric & Electronic Technology -1 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation，Measuring 

& Control Technology and Instrumentations 

Prerequisites: Advanced Mathematics, College Physics 

Evaluation Method: Written Exam 

Course Description: 

This is a compulsory course. It provides the students theory basic to study electric and electronic 

courses. It trains the students the skill of analysis and practice in mechatronic control areas. 

Students can meet the basis requirements in future work and have the abilities of reading technical 
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materials or self-learning new technology. 

After this course, students can master theory of Kirchhoff the analysis way of DC and AC circuits. 

Can design and detect the Schematic diagram independently. 

Recommended Textbooks/References: 

1. Electrical Engineering, The First Part. Higher Education Press, 2009 

 

 

 

Course Number: 0006174 

Course Title: Theory of Mechanisms and Machines II 

Credit: 3   Total Credit Hours: 48 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanical Graphics, Advanced Mathematics, Theoretical Mechanics C, 

Computer Language  

Evaluation Method: Written Exam 

Course Description: 

Theory of Mechanism and Machine Ⅱ is a subject fundamental course that trains students to 

master the basic theories, basic knowledge and basic techniques of mechanism and machine 

dynamics. After studying this course, the students will have a preliminary ability to determine the 

kinematical plan of mechanisms, as well as to analyze and design the mechanisms. The main 

contents of this course are as follows: structural, kinematical and force analysis of planar 

mechanisms, planar linkage design, cam mechanisms, gear train, mechanism kinematic scheme 

design, other common used mechanisms and machine dynamics. 

Recommended Textbooks/References: 

1. SUN Huan. Mechanism and Machine Theory (Seventh Version). High Education Press, 

2006.05 

 

 

 

Course Number: 0006708 

Course Title: Fluid Mechanics 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Advanced Mathematics, Physics 

Evaluation Method: Written Exam 

Course Description: 

Fluid mechanics is one of the important fundamental courses in college studies. Fluid mechanics 

has been used in many prominent areas, e.g. flow control machinery, hydrodynamics, 

aerodynamics, gas dynamics meteorology, transport systems, energy systems, environment flow 

and bio-medical. College students should establish flow mechanics concepts to explain flow 

phenomena in nature and industry. Students will understand the nature and science with the fluid 

mechanics concepts and learn how to design flow analysis or diagnoses in industry. This course 

includes: (1) Basics of fluid mechanics; (2) Basic concepts—hydrodynamics; (3) Differential 

equation of fundamental equations of fluid mechanics; (4) Integral equation of fundamental 

equations of fluid mechanics; (5) Dimensional analysis; (6) Flow in confined cavity; (7) Flow over 

surface. The focus of the course will be on the flow concepts in solving fluid dynamic problems.  
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Recommended Textbooks/References: 

1. DING Zurong. Fluid Mechanics. Higher Education Press, 2003. 

2. Herbert Oertel, Prandtl, Essentials of Fluid Mechanics (3rd Edition, Springer), 1981. 

3. Merle C Potter, et al. Mechanics of Fluids. Thomson Press, 2003. 

 

 

Course Number: 0007224 

Course Title: Electric & Electronic Technology -2 

Credit: 4   Total Credit Hours: 64 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Electric & Electronic Technology -1 

Evaluation Method: Written Exam 

Course Description: 

Electric & Electronic Technology -2 is a basic course of technique. The aim of this course is to 

produce skilled person in mechanical engineering area who has the basic knowledge to develop 

and design electronic products. After this course, students may have the abilities of reading circuit 

diagrams, analyzing and calculating, experimenting and detecting circuits alone. 

Recommended Textbooks/References: 

1. Electrical Engineering, The Second Part. Higher Education Press, 2009 

 

 

 

Course Number: 0006173 

Course Title: Mechanical Design Ⅰ 

Credit: 3.5   Total Credit Hours: 56 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Engineering Graphics, Fundamental of Mechanical Manufacture, Theoretical 

Mechanics, Material Mechanics, Mechanical Principles 

Evaluation Method: Examination 

Course Description:  

Mechanical Design is a major subject for cultivation of student’s ability in mechanical design and 

innovation, and it is also a fundamental necessity for classes in the major area of study and design 

of mechanical products. The main purposes of this subject are: Firstly, about teaching contents, it 

makes students master basic knowledge, basic theory and basic methods, grasp the design 

principle of universal machine elements and general rule of mechanical design, and have the 

ability of applying standard, criterion, manual, atlas, etc and consulting relevant technical data. 

Secondly, about practice ability, it emphasizes the basic training for design concept and design 

skill, and makes students possess preliminary innovation idea and practice ability of designing a 

mechanical drive or a simple mechanism, as well as understand new development of mechanical 

design. 

Recommended Textbooks/References:  

1. PU L G. Design of Machinery. Higher Education Press, 2006. 
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Course Number: 0006176 

Course Title: The Basis of Control Engineering 

Credit: 3   Total Credit Hours: 48 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Preparatory courses: Advanced Mathematics, Physics 

Evaluation form: Written Exam 

Course Description： 

Foundation of Control Engineering is a necessary foundation course of mechanical engineering 

and automation. The courses focus on the necessary theory and methodology in control system 

analysis and designing. This knowledge is the key foundation knowledge when student carried on 

complex creative design, analysis, and modification of mechanical and electrical equipment. After 

grasping the key content of the course, students can carry on the free analysis and modification of 

the quality of control system, and can also fulfill the creative design according to the actual need. 

The master of these abilities above is the characteristic of an engineer in mechanical industry, 

meanwhile, this course is not only a rigorous subject but also a kind of methodology. These 

knowledge can help students improve the ability of acknowledge and grasping the world, at the 

same time, students can also master other theories in control system subjects more quickly so as to 

climb to the peak of mechanical and electrical control system. 

Recommended Textbooks/References: 

1. DONG Jingxin, ZHAO Change. Basis of Control Engineering. Tsinghua University 

Press,2008 

2. WU Qi. Principle of Automatic. Tsinghua University Press 

3. DAI Zhongda. Foundation of Principle of Automatic. Tsinghua University Press 

 

 

 

Course Number: 0007148 

Course Title: Mechanical Manufacturing B 

Credit: 3.5   Total Credit Hours: 56 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Preparatory courses: Mechanical Engineering Training(B), Engineering Graphics V, Engineering 

Graphics Practice Ⅳ, Mechanical Manufacturing A, Mechanical Manufacturing Practice A 

Evaluation form：Written Exam 

Course Description：  

Mechanical Manufacturing B is a machinery manufacturing base that required comprehensive 

curriculum that course contains the structure of engineering materials, performance features, 

strengthen measures, Surface engineering technology, part blank forming the basic principles, 

methods, and process. 

This course enables students to master the manufacturing methods of selection of materials and 

rough; understand the engineering and material properties, the relationship between the 

composition, microstructure and properties of metallic materials, and the material strengthening 

mechanism to master the basic process of improving the material properties; Remember the basic 

principles and process features of liquid molding, solid forming and welding forming. Has the 

ability to access and use of the relevant national standards, specifications, manuals and other 
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technical information. Has initial capacity of the material forming process analysis and process 

design and selection of rough machining method. This course is the necessary foundation for 

subsequent professional courses of study and graduate design 

Recommended Textbooks/References:  

1. HOU Shulin. Basic of Mechanical Machining (Up) (Second Edition). China: Beijing 

University Press, 2011 

 

 

 

Course Number: 0006367 

Course Title: Basis of Heat Energy Engineering 

Credit: 2.0   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Fluid Mechanics, Numerical Methods of Differential Equations 

Evaluation Method: Final Examination 

Course Description: 

Reference to the professional set of similar colleges and universities at home and abroad, and in 

accordance with the developing trend of the mechanical engineering, the course of basis of heat 

energy engineering is facing to Mechanical and Electronic Engineering undergraduates, and its 

future vision is a required course for mechanical manufacturing and automation, and other related 

professionals. 

This course is not only for students to study professional courses such as: power engineering, the 

temperature field and thermal stress analysis of the basic theoretical knowledge, but also lay a 

solid foundation for students engaged in mechanical analysis of thermal equipment and 

engineering solutions of the coupled thermodynamics. 

This course should enable students to master the theoretical knowledge of thermodynamics and 

heat transfer in both the thermal and Thermal Science for basic skills training and to solve the 

basic capabilities of the thermal engineering problems. 

Recommended Textbooks/References: 

1. ZHANG, X X. Basis of Heat Energy Engineering (2nd Edition). Beijing: Higher Education 

Press, 2006 

2. Gengel, Y A, Boles, M.R. Thermodynamics and Engineering Approach (5th Edition). New 

York: McGraw-Hill Science, 2005 

3. Holman, J.P. Heat Transfer (8th Edition). New York: McGraw-Hill Science, 1997 

 

 

 

Course Number: 0007225 

Course Title: Electric & Electronic Technology -3 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Electric & Electronic Technology -1, Electric & Electronic Technology -2 

Evaluation Method: Written Exam 

Course Description: 

Mechatronic technology has played an important role in machining manufacturing areas. 



16 

 

Computer especially microcomputer and Single chip microcomputer have been widely used in 

various areas. It has become one of the main technical methods to develop new products and make 

innovation in factories. Students are required to master the theory, structure and applications of 

microcomputer and Single chip microcomputer in this course. The course gives students 

knowledge of mechatronics 

Recommended Textbooks/References: 

1. Theory and Interface Technique of Single Chip Microcomputer. Tsinghua University Press, 

2010 

 

 

 

Course Number: 0006178 

Course Title: Technology of Measurement  

Credit: 3   Total Credit Hours: 48 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Advanced Mathematics, College Physics, Mechanics of materials  

Evaluation Method: Written Exam 

Course Description:  

Technology of measurement is the specialized core course for under graduated students of 

Mechatronic Engineering and Measurement and Control. The main content of the course includes: 

the components, principle and signal process of measurement system. The course emphasis on 

partialness, and can provide basis for major course and graduated thesis by experiments, exercise 

and curriculum project. 

Recommended Textbooks/References: 

1. SHI Wenkang, YU Xiaofen. Technology of inspection. Beijing: China Machine Press, 2002 

2. HE Lingsong, Technology of Measurement. Beijing: China Machine Press, 2005 

3. HUANG Changyi, YAN Puqiang. Technology of Mechanical Measurement. Beijing: China 

Machine Press, 2005 

4. Doebelin, E.O. Measurement Systems Application and Design. China Machine Press, 2005 

 

 

 

Course Number: 0003832 

Course Title: Mechanical Manufacture III 

Credit: 4   Total Credit Hours: 64 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanical Drawing, Engineering Mechanics 

Evaluation Method: Written Exam 

Course Description: 

Mechanical Manufacture III is one of the basic courses of mechanical subject. The course includes: 

Basic of engineering material, heat treatment and mechanical machining. It is an important course 

of undergraduate students major in mechanical and electronic for learning mechanical machining 

technology. Students can know the whole machining process for all kinds of parts through the 

course. And they can write the heat and mechanical machining craft by themselves when given a 

part drawing after the course learning. The course also makes the students comprehensively know 
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the technology related to the machining equipments, machining mechanism and so on. 

Furthermore, the course will give some engineering example which will enrich the students’ 

knowledge and make the course more activity. On the other side, some questions from real 

engineering example will improve the students’ ability of analysis and solving problem which 

maybe met in their Future works. 

Recommended Textbooks/References: 

1. HOU Shulin. Basic of Mechanical Machining (up, down) (2th Edition). China: Beijing 

University Press, 2011 

 

 

 

Course Number: 0007476 

Course Title: Engineering Optics-1 

Credit: 3   Total Credit Hours: 48 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Higher Mathematics, General Physics 

Evaluation Method: Written Exam 

Course Description: 

Through learning the course, students can master the basic theory of geometrical optics and its 

applications, as well as the knowledge of theoretical and computational methods of paraxial optics, 

the plane mirror prism system. By learning the basic principles of typical optical instruments, it 

can develop students’ capacity to design optical instruments. Students can work closely with 

engineering and practical understanding of its practical application, meeting the needs of modern 

optoelectronics, optical communications technology and other applications. So students who are 

major in control technology and instrument can combine with mechanical, electronics, computers 

and other knowledge and acquire the full range of subject knowledge. It lays a solid foundation for 

later engaged in the work of the optical and optoelectronic technology, instrumentation technology, 

and precision measurement and testing technology. 

Recommended Textbooks/References: 

1. XU Jiahua. The Basis of Engineering Optical. Mechanical Industry Press, 1994 

2. YU Daoyin. Engineering Optical. Mechanical Industry Press, 2011 

3. LI Zuka, Kelgo. Engineering Optical. Southwest Normal University Press, 1991 

 

 

Course Number: 0000329 

Course Title: Error Theory and Data Processing 

Credit: 1.4   Total Credit Hours: 32 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Probability Theory and Mathematical Statistics, Engineering Testing Technology 

Evaluation Method: Integrated programming Error Theory and Data Processing functions, and 

turned over to the written report and respondent 

Course Description: 

This course is a professional course in Measurement and Control Technology and Instrument 

(Detection Technology and Equipment, Precision Instruments, etc.). It is also a strong practical 
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professional foundation course. The course mainly introduces the knowledge of the Error Theory 

and Data Processing in the static measurement of the geometry, mechanical quantities as well as 

other related physical quantities. To make students learn necessary knowledge through classroom 

teaching, relevant exercises and practical operation on computer. The basic topics of this course 

include: the basic nature of the error and processing, the synthesis and distribution of the error, 

measurement uncertainty, and linear least squares method of parameter, regression analysis and 

the basic methods of dynamic test data processing. This course focuses on training students the 

methods and means of experimental data processing and exercise students’ skills of 

comprehensive analysis of problems and problem-solving, look up literature for learning more 

about the applications fields through the Internet and the necessary computer training, to realize 

the data processing practice and application. 

Recommended Textbooks/References: 

1. FEI Yetai. Error Theory and Data Processing (4th Edition). Mechanical Industry Press, 2000 

2. PING Peng. Mechanical engineering testing and data processing. Metallurgical Industry 

Press, 2001 

3. XIAO Mingyao. Error Theory and Applications. China Metrology Publishing House, 1985 

4. LIN Mingbang. Mechanical measurement. Mechanical Industry Press, 1992 

5. LIANG Jinwen. Error Theory and Data Processing. China Metrology Publishing House, 1988 

6. WANG Jiangbian, Measurement and Testing Technology. China Metrology Publishing House, 

1990 

7. XIAO Mingyao. Experimental Error Estimates and Data processing. Science Press, 1980 

 

 

 

Course Number: 0007477 

Course Title: Engineering Optics-2 

Credit: 3   Total Credit Hours: 48 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Higher Mathematics, General Physics, Engineering Mathematics(Integral 

Transforms, Vector Analysis and Field Theory, Partial Differential Equations, Linear Algebra), 

Applied Optics 

Evaluation Method: Written Exam 

Course Description: 

According to the fluctuating nature of light, starting from the concept that light wave is 

electromagnetic waves, the course studies light interference, diffraction, polarization, dispersion 

and other phenomena. Physical optics is widely used in optical instruments industry and 

photoelectric industry. All kinds of interference instruments based on the principle of optical 

interference are of high precision and widely used in optical instruments. The grating spectrometer 

based on diffraction theory plays a most important role in the analysis of the microstructure and 

chemical composition of the material. The new optical instruments and a variety of holography 

and information processing devices, electro-optical and photoelectric conversion devices, lasers, 

etc., is inseparable from the basic principles of physical optics. Through the learning of the course, 

students are able to master the basic theory of classical wave optics, the basic knowledge and basic 

skills. Students can solve optical problems in the optical measurements, optical technology, the use 

and design of optical instruments, optical engineering technology and lay a good foundation for 
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the study of modern optical theory. 

Recommended Textbooks/References: 

1. SONG Guicai. Theory and Applications of Physical Optics. Peking University Press, 2010 

2. LIANG Quanting. Physical Optics. Electronic Industry Press, 20084 

3. LIU Cuihong. Physical optics learning guidance and problem solution. Electronic Industry 

Press, 2009 

 

 

 

Course Number: 0002062 

Course Title: Measurement and Control Circuit 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Circuit Analysis, Fundamentals of Analog Electronic Technology, Fundamentals of 

Digital Electronic Technology  

Evaluation Method: Written Exam 

Course Description: 

Main unit circuits and systems in measurement instrument and automatic system are introduced in 

this course. It aims to put up a bridge between electronic technology and measurement control 

tasks, that is, how to apply electronic technology to solve measurement control tasks. This course 

focuses on the external characteristic of electronic devices and integrated circuits, and explains 

and discusses their applications and how to constitute required functional circuit, how to select and 

design circuits around the fine, fast, spirit and measurement control tasks combining with light, 

machine and computer closely so as to bring about overall thought of measurement control. 

Through the study of this course the students should master signal amplification circuit, signal 

modulation and demodulation circuit, signal separation circuit, signal operation circuit, signal 

conversion circuit, signal subdivision and direction discrimination circuit, logic control and 

continuous signal control circuit and anti interference technology in measurement and control 

circuit, and master analysis method, design method and experimental debugging method of control 

system and electronic instrument circuit principle in the theory to practice. 

Recommended Textbooks/References: 

1. ZHANG Guoxiong. Measurement and Control Circuit (Fourth Edition). China Machine Press, 

2010 

2. LI Gong. Modern Measurement and Control Circuit. Higher Education Press, 2004  

3. SUN Chuanyou. Measurement and Control Circuit and Device. Beihang University Press, 

2002 

 

 

 

Course Number: 0007478 

Course Title: Computer Vision and Image Processing 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Signals, Systems and Signal Procession 
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Evaluation Method: Written Exam, Thesis, Experimental test. 

Course Description: 

This course introduces the basic principles and methods of computer digital image processing, 

which focuses on the basic content of the image processing, including image spectral analysis, 

image enhancement, image compression coding and image restoration, the students are suggestted 

to complete the study of inverse filtering, Wiener filtering methods for image restoration, and the 

Fourier transform method for image reconstruction, the concept is not difficult, but the method is 

difficult, students should understand digital images, the human visual system and the visual 

characteristics, optical basic knowledge and visual models, etc. 

Recommended Textbooks/References: 

1. RUAN Qiuqi. Digital Image Processing. Electronic Industry Press, 2001 

2. LV Fengjun. Getting Started Programming of Digital Image Processing. Tsinghua University 

Press, 1999  

3. Rafael C Gonzalez, Richard E Woods. Digital Image Processing (2nd Edition). Electronic 

Industry Press, 2002  

 

 

 

Course Number: 0003824  

Course Title: Fluid Transmission and Control 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: General Physics; Theoretical Mechanics; Material Mechanics; Principle of 

Mechanics; Mechanical Elements 

Evaluation Method: Written Exam 

Course Description: 

Fluid Transmission and Control is an elementary subject course among the mechanical 

engineering subjects in the advanced engineering colleges, including basic theoretical knowledge 

of the hydraulic transmission, the principle of the structure and performance of hydraulic 

components, typical hydraulic system analysis, design and calculation hydraulic system, etc. 

Through this course, students can understand the basic knowledge of the hydraulic transmission 

technology, and the structural characteristics and operation principle of the typical components. 

Besides, after the course, the composition of the basic loop, operation principle of typical systems, 

design method of hydraulic transmission system and its application in engineering practice. 

What’s more, through the experimental courses, students can get better understanding of the 

structure of hydraulic components and hydraulic transmission system and well-developed 

experimental skills. At the same time, after understanding and master implementation method of 

the technology of Mechanical-electrical-hydraulic Integration, students have the basics of 

engineering design and preliminary engineering design capability. Concise principle and applying 

theory to reality principle are implemented in the teaching, emphasizing on application, 

problem-analyzing and problem-solving skills. 

Recommended Textbooks/References:  

1. JIA Mingxin. Hydraulic Transmission and Control. Defense Industry Press, 2001 

2. ZHANG Hongjia, HUA Yi.  Hydraulic and pneumatic transmission. Mechanical Industry 

Press, 2000 

3. XUE Zude. Hydraulic Transmission. China Central Radio & TV University Press, 1995 

http://dict.cnki.net/dict_result.aspx?searchword=%e6%9c%ba%e6%a2%b0%e5%b7%a5%e7%a8%8b%e5%ad%a6%e7%a7%91&tjType=sentence&style=&t=mechanical+engineering+science
http://dict.cnki.net/dict_result.aspx?searchword=%e6%9c%ba%e6%a2%b0%e5%b7%a5%e7%a8%8b%e5%ad%a6%e7%a7%91&tjType=sentence&style=&t=mechanical+engineering+science
http://dict.cnki.net/dict_result.aspx?searchword=%e6%9c%ba%e6%a2%b0%e5%b7%a5%e7%a8%8b%e5%ad%a6%e7%a7%91&tjType=sentence&style=&t=mechanical+engineering+science
http://dict.cnki.net/dict_result.aspx?searchword=%e8%ae%be%e8%ae%a1%e6%96%b9%e6%b3%95&tjType=sentence&style=&t=design+methods
http://dict.cnki.net/dict_result.aspx?searchword=%e5%ae%9e%e7%8e%b0%e6%96%b9%e6%b3%95&tjType=sentence&style=&t=implementation+method
http://dict.cnki.net/dict_result.aspx?searchword=%e5%9b%bd%e9%98%b2%e5%b7%a5%e4%b8%9a&tjType=sentence&style=&t=defense+industry
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4. SHENG Jingchao. Engineering Fluid Mechanics. Mechanical Industry Press, 1988 

5. GUAN Zhongfan. Hydraulic Transmission System. Mechanical Industry Press, 1989 

 

 

 

Course Number: 0006175 

Course Title: Signal Systems and Signal Procession 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Signals, Systems and Signal Procession 

Evaluation Method: Written Exam, Thesis, Experimental Test. 

Course Description: 

The basic theory of signals，systems and signal processing are introduced in this course. The 

analysis of the continuous and discrete signals and systems in time domain and frequency domain 

are discussed. The students are expected to understand the basic concepts, theories, methods, and 

techniques of signal processing and the related problem solving methods. The basic topics include: 

signal operation, systems and system functions; decomposition and convolution of the continuous 

signals in time domain; Classical solutions of the LTI system; the time domain response of the LTI 

system; Fourier series of continuous time periodic signal; frequency domain analysis of LTI 

systems; typical discrete signal and its basic operations, the LTI discrete system and its response; 

Z-domain analysis of discrete systems, including the Z transform and inverse transform, Z-domain 

system functions and features. 

Recommended Textbooks/References: 

1. RUAN Qiuqi. Digital Image Processing. Electronic Industry Press, 2001 

2. LV Fengjun. Getting Started Programming of Digital Image Processing. Tsinghua University 

Press, 1999  

3. Rafael C Gonzalez, Richard E Woods. Digital Image Processing (2nd Edition). Electronic 

Industry Press, 2002  

 

 

 

Course Number: 0000615 

Course Title: Numerical Control Technology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Base of Mechanical Manufacturing, Digital Circuit, Computer Principle etc 

Evaluation Method: Written Test 

Course Description:  

The course is a professional lesson and faces to undergraduate students majoring in Mechanical 

Engineering and Automation. The Students can know the basic principle of NC system by learning 

it. The most important aim is to increase the innovating ability of the students in their jobs. 

Recommended Textbooks/References: 

1. LIU Youwu. Numerical Control machine tool. Machine Publisher May, 1999 

2. WU Zuyu. Numerical Control Technology. Machine Publisher, 1992 

3. CHEN Weifang. Machine Tool Numerical Control Technology. Written by Science Publisher, 
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2005 

 

 

 

Course Number: 0000618 

Course Title: Technology of Intelligent Zed Instruments 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Errors Theory & Data Processing, Monitoring & Control Circuits, Measurement 

Technology 

Evaluation Method: Exam  

Course Description: 

This course is applications of technology course for the professional of measurement & control 

technology and instrument, this course introduces modern instrument technology, including: the 

basic concepts of signal conditioning technology, data acquisition technology, human-computer 

interaction technology and data processing algorithms, virtual instruments and a lot of typical 

applications etc. The students are expected to understand the basic concepts, theories, methods and 

techniques, through which their abilities will be improved. 

Recommended Textbooks/References: 

1. WANG Qi. Intelligent Instrument Design. Mechanical Industry Press, 2010 

2. CHEN Defu. Intelligent Instrument. Mechanical Industry Press, 2005 

3. YANG Zhi. Virtual Instrumentation Teaching Experiment Concise Guide - NI ELVIS Based 

on Lab View, Beijing University of Aeronautics and Astronautics Press, 2008 

 

 

 

Course Number: 0002534 

Course Title: Photoelectric Technology I 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Engineering Optics, Analogue Electronics Technology, Sensors and Testing 

Technology.  

Evaluation Method: Written Exam 

Course Description: 

As a branch of information science, photoelectric technology is a combination of the technology 

of optics, modern micro-electronics and computer, which is an important method to acquire 

optical information or extract information from optical phenomena. The working principle and 

specification of opto-electrical devices are explained based on basic physical theory in this course 

to help students master the application of them. The application of opto-electrical devices is 

centered in photoelectric conversion and information processing to train students’ ability of 

individual thinking and practical engineering problem solving. The basic topics include: basic 

knowledge of opto-electrical devices, vacuum optoelectronic devices, photoconductive devices, 

photovoltaic devices, electro-optical imaging devices, pyro electric detectors, optical fiber 

technology, and application of opto-electrical detection system.  
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Recommended Textbooks/References: 

1. MIU Jiading. Photoelectric Technology. Zhejiang: Zhejiang University Press, 1995 

 

 

 

Course Number: 0000988 

Course Title: Modern Design Methodology 

Credit: 2   Total Credit hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Higher Mathematics, Linear Algebra, Probability and Statistics, Theoretical 

Mechanics, Mechanics of Materials, Machinery Design 

Evaluation Method: Written Exam 

Course Description: 

Three aspects are included in this course mainly. They are the mechanical reliability design, 

mechanical optimization design and finite element basic theory and analysis method. Students are 

required to grasp the concept of optimization design, mathematical model, numerical algorithm, 

common one-dimensional optimization, common multidimensional unconstrained optimization and 

constrained optimization method. The concept and characteristics of reliability, reliability index, 

commonly used mechanical strength reliability design and reliability design is required to master. 

The elastic mechanics, mechanics of the plane problem of model simplification and discrimination 

of structure, finite element method steps and the unit partition principle are studied. 

Students can understand the modern mechanical reliability design, optimization design and finite 

element analysis method through the study the basic content of this course. They would be 

synthesize the knowledge learned in the design process will be used with some modern design 

method. 

Recommended Textbooks/References: 

1. ZHANG E. Modern Design Methodology. Xi’an Jiao Tong University Press, 2007. 

2. WANG Qiguang. The modern design theory. China University of Mining and Technology 

Press, 2005. 

3. SUN Jingmin. Optimization of Mechanical Design. Mechanical Industry Press, 2008. 

 

 

 

Course Number: 0004507 

Course Title: Technology of Precision Measurement 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Fundamentals of Electronics Technology, Engineering Optics, Theory of 

Measurement Error and Data Processing.  

Evaluation Method: Written Exam 

Course Description: 

Basic principles and methods in precision measurement and the working principles of typical 

dimensional measuring instruments are introduced in this course. The students are expected to 

understand the basic concepts, theories, methods, and techniques of precision measurement, 

through which their abilities of combining using what they have learned to solve practical 
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measurement problems in engineering will be improved. The basic topics include: the concepts of 

measurement, principles in precision measurement, definition of metric and its history, 

measurement result inherited system, linear scale and block gauge calibration, measure of shafts 

and holes, measurement of extra-large parts and micro parts, form error measurement includes 

straightness, flatness, roundness, cylindricity, parallelism, perpendicularity, coaxially and their 

evaluation methods, error separation methods in form error measurement, roughness and surface 

topography, angular measurement, helix measurement, cylinder gear measurement, coordinate 

measurement and automatic measurement.  

Recommended Textbooks/References: 

1. LI Yan. Technology of Precision Measurement (Revised). Beijing: China Metrology Press, 

2008 

2. Connie L Dotson. Fundamentals of Dimensional Metrology (5th Edition). USA: Delmar 

Cengage Learning, 2006 

 

 

 

Course Number: 0001555 

Course Title: Precision Instrument Design 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Sensors, Error Theory and Data Processing, Basics of Mechanical Design, 

Principle of Automatic Control, Circuit of Measuring & Control, Engineering Optics, Analog and 

Digital Circuit, Interface Technology 

Evaluation Method: Test (80%) and Report (20%) 

Course Description: 

Precision Instrument Design is a professional course in science instrumentation, which is also a 

main course of Measuring & Control Technology and Instrumentations subject with strong 

comprehensive knowledge. Contents of this course emphasize in the basic technology, basic 

theory and methods in this subject, and focus on training the abilities of general design conception, 

design task decomposition and unit design techniques. The basic technologies that students are 

expected to grasp include precision instrument evolvement, common performance indicators, 

common sense of instruments maintenance, the types, performance, structure characteristic and  

their application. The theory and methods include accuracy theory of instrumentations, design 

principles, modern methods in instrument design, etc.. The basic techniques include accuracy 

budget, general design, parts design, and the ability to utilize mechatronics and optical computer 

systematically. 

Recommended Textbooks/References: 

1. PU Zhaobang. Design of Measuring & Control Instruments (second Edition). China Machine 

Press, 2007 

2. LI Yuhe, GUO Yangkuan. Modern Design of Precision Instruments (second Edition). 

Tsinghua University Press, 2010 

3. Alexander, H. Slocum. Precision Machine Design. MIT, 1992 
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Course Number: 0002041 

Course Title: CAM and Auto Programming 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Fundamental of Mechanical Manufacture, NC technology 

Evaluation Method: Parts Design and Manufacture Via CAM Software and NC Machine Tools 

Course Description: 

This course is a professional course. It integrates manufacture technology, automation technology 

and control technology. The contents involves introduction of advanced manufacture technology 

(concurrent engineering, agile manufacture, flexible manufacture system), database of CAM, 

theory of computer aided process planning and Auto programming. Though the complete 

manufacturing process from part design to process design, to G code generation, to CNC 

machining, the students’ engineering practice and innovative ability are trained and increased. 

Recommended Textbooks/References: 

1. WANG Xiankui. Computer Aided Manufacture. Tsinghua University Press, 2008 

2. Pu Kun. Computer Aided Manufacture. Science Press, 2006  

3. Wu Jiafu. Computer Aided Manufacture. Electronic Industry Press, 2010 

 

 

 

Course Number: 0002049 

Course Title: 3-D Solid Modeling Design 

Credit: 2.0   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanical drawing, Mechanical principle, Mechanical design 

Evaluation Method: Technical report 

Course Description: 

With the development of computer vision technology, 3-D solid modeling has been utilized widely 

in industrial, art and cultural fields. According to the undergraduate students of Mechanical 

Engineering, the course will make the students master a practical technique, and furthermore to 

use it in mechanical design and manufacturing. The basic requirement for the course is having 

sound knowledge on mechanical drawing and mechanical principle. As a result, the involved 

students can express their creative thoughts in the modeling and structure design of certain 

products. Based on Pro/E platform, the course include the complicated draft drawing, complex 

feature and curved surface design, multi-solid parts and modeling, high-efficient assembling and 

engineering drawing. The final goal of this course is make the students comprehend deeply about 

basic principle of 3-D modeling, and master advanced technique of 3-D modeling. Therefore, the 

solid basis for future research or industrial application will be established.  

Recommended Textbooks/References: 

1. GAO Changyin. Basic and Advanced Techniques for Curved Surface Design by Pro/E. 

Weapon Industry Press, 2007. 1 

2. HAN Yulong. Tutorial for Pro/E Assembling and Product Design. Tsinghua University Press, 

2006.12 

3. LI Jinbiao. Tutorial and practice for 3-D solid modeling. Mechanical Industry Press, 2010. 1 
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Course Number: 0002051 

Course Title: Mechanical Design and Analysis of Robot 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Design of Machine Elements, Principle of Mechanical Designing, Theoretical 

Mechanics 

Evaluation Method: Written Exam 

Course Description: 

This course is designed for advanced undergraduate students and graduate students to develop 

their comprehensive knowledge. The students will familiarize and grasp some of the key 

technology about mechanical design and analysis of robot, and apply the having learned 

knowledge in mechanical design and analysis of robot. After the students completed the 

foundation course, their ability to comprehensive all knowledge would be promoted, meanwhile, 

students also can learn about the frontiers of knowledge in this subject. This course requires 

students to master the principle of robot mechanical design which is different from other 

mechanical systems, and to design structure according to the robot kinematics and dynamics 

analysis results, and to understand general requirement in the robot in drive, transmission system. 

Through the introduction the basic design concept about the composition of the robot, the structure 

features, plane model robots etc, the course will be carried out in closely combining with the 

actually industrial robot mechanical design and analysis.  

Recommended Textbooks/References: 

1. FEI Renyuan, ZHANG Huihui. Mechanical Design and Analysis of Robot. The University of 

Technology Press, 1998 

2. DU Xiangying. The Application of Robot. China Machine Press, 1997  

 

 

 

Course Number: 0002524 

Course Title: Finite Element Method and Ansys Application 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Higher Mathematics, Theoretical Mechanics, Material Mechanics, Linear Algebra 

Evaluation Method: Assessment 

Course Description:  

The finite element method is the most widely used numerical method in current science and 

technology development and engineering analysis. Due to its versatility and effectiveness, it is 

paid more attention by engineering technology circle. Along with the computer the rapid 

development of science and technology, it has now become an important part of the computer 

aided engineering and numerical simulation. This course introduces the basic principles of finite 

element method, the basic method and the finite element program, the finite element method 

application in various fields, which enable students to master the software of finite element 

analysis software of Ansys to perform simple structure modeling and finite element analysis. 

Recommended Textbooks/References: 

1. ZHONG Hongxin, GUAN Dianzhu. Finiet Element Basic Theory and Ansys. Mechanical 

Industry Press 

2. XU Zhilun. A Concise Course in Elasticity (third version). Higher Education Press 
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3. ZENG Pan. Finite element analysis basic tutorial. Tsinghua University Press, 2008 

 

 

 

Course Number: 0002816 

Course Title: Introduction of Safety Engineering 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanics of materials III 

Evaluation Method: Written Exam 

Course Description: 

Introduction of Safety Engineering is an elective course of mechanical engineering undergraduates. 

Basic research objects, research contents and analysis methods are introduced and some actual 

safety cases are discussed. Obligations to Employees, Engineers and Safety, Management And Its 

Responsibilities, Promoting Safe Practices, Accident Investigations, Preliminary Hazards Analysis 

(Pha), Failure Modes And Effects Analysis (Fmea), Fault-Tree Analysis (Fta) and Pressure 

Hazards are interdicted in this course. Students know basic method, modern safety science and 

meaning of safety technology and models in safety analysis through this course, and also safety 

consciousness can be built. 

Recommended Textbooks/References: 

1. Introduction of Safety Engineering. China Coal Industry Publishing House, 2002. 

2. Safety System Engineering. China Coal Industry Publishing House, 2002. 

3. WANG, Y H. Safety System Engineering. Tianjin University Press, 1999 

 

 

 

Course Number: 0003291 

Course Title: Manufacturing Engineering Histology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: None 

Evaluation Method: Assessment 

Course Description:  

Manufacturing Engineering Histology is an interdisciplinary of Manufacturing Science and 

Management Science. This course introduces organizational operating mechanism, management 

model, organizational structure and operating regular pattern of modern manufacturing. It is an 

elective course for mechanical manufacturing major with the purpose to help undergraduates know 

some basic theory and method of manufacturing engineering histology by combining the 

knowledge of manufacturing technology and management. With the course, students can know 

how to implement manufacturing engineering in production, manage quality and human resource, 

plan resource and logistics efficiently. 

Recommended Textbooks/References: 

1. LIU Dezhong, FEI Renyuan, WU Guowei. Manufacturing Engineering Histology. Science 

Press, 2005. 
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Course Number: 0003312  

Course Title: Data Structures Ⅳ 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Programming Language 

Evaluation Method: Written Exam  

Course Description:  

Data structure is a comprehensive foundation of computer science class. Through the studying of 

this course, making students learn to analyze and study the characteristic of data , which is 

processed by computer, on one hand, select the appropriate logic and memory structure, on the 

other hand, choose the corresponding algorithm. The structure of the program should be written 

clearly, accurately and in keeping with the norms of software engineering. 

Through studying this course to improve the programming skills of mechanical students, enhance 

their practical competence for innovation and the ability to solve the engineering problems. 

Recommended Textbooks/References: 

1. YAN Weimin, WU Weimin. Data Structures. Tsinghua University Press, 2002.7. 

2. XU Xiaokai. Data Structure Brief Tutorial. Tsinghua University Press, 2006. 9 

 

 

 

Course Number: 0003314 

Course Title: Technology and Application of Database 

Credit: 2    Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Introduction to Computers, Data Structures 

Evaluation Method: Open-Book Examination 

Course Description 

Technology and Application of Database is a discipline which studies data management by 

computers. Educational purposes are to develop students’ ability of database fundamentals, design 

method and application. This course mainly includes the following aspects of content: the 

characteristic and concept of database, the architecture of database management system, data 

model and conceptual model, steps and methods of database management system, the concept of 

relational database, SQL statement. Students will be able to learn the following actions on the SQL 

Server 2008 Management Studio: create a database and tables, create data integrity constraints and 

views, the practice of stored procedures and triggers, data import and export, the security of the 

database system, select, insert, delete, update data by query analyzer. Students will be able to 

design a database after learning this course. 

Recommended Textbooks/References: 

1. XUE M. Computational Fluid Dynamics: Principle of Database System and Application 

Tutorial. Mechanical Industry Press, 2004.3 

2. CHAO S. Database Practical Tutorial: SQL Server 2008. Tsinghua University Press, 2009.8 

 

 

 

Course Number: 0003320 

Course Title: C51 and Computer Control Technology 



29 

 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation，Measuring 

& Control Technology and Instrumentations 

Prerequisites: Foundation of Control Engineering, The Principle of Micro-controller 

Evaluation Method: Examination and Experiment 

Course Description: 

C51 and computer control technology take the temperature control system design as the main line, 

including controller hardware and software frame structure design, user interface , input and output 

channels interface and the data processing, and DDC control software and temperature control 

system  setting, etc. Through this course, graduates can strengthen the understanding of electricity 

specialty basic knowledge, and possess scientific research skills of computer control and the ability 

of engineering development. 

Recommended Textbooks/References: 

1. XIE Jianying. Micro-computer Control Technology. National Defense Industry Press. 2001.9 

 

 

 

Course Number: 0006379 

Course Title: Computer Aided Structural Analysis 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Material Mechanics  

Evaluation Method:  Regular grade 20% & Written Analysis Report 80% 

Course Description:  

Computer Aided Structural Analysis is an elective course in mechanical or related professional. 

The purpose of this course is that the students can understand the basic principles of modern 

structure analysis and method through the classroom teaching and experimental teaching activities. 

The main contents are: the finite element mechanics foundation, finite element solution principles, 

bar and beam structure finite element analysis principles, continuous elastic problem of finite 

element analysis and ANSYS finite element analysis. The aim is to let students enhance the ability 

to use computer and modern analysis software to solve practical engineering problems. 

Recommended Textbooks/References: 

1. LEI Xiaoyan. The Finite Element Method, China Railway Publishing House, 2000 

2. GAO Yaodong. ANSYS Mechanical Engineering Applications Essence of 30 Cases, 

Electronic Industry Press, 2010  

3. YANG Qingsheng. Modern Computational Solid Mechanics. Science Press, 2007 

 

 

 

Course Number: 0003373 

Course Title: Elastic, Plastic and Fracture Mechanics 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanics of Materials III 

Evaluation Method: Written Exam 

Course Description: 
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Elastic, Plastic and Fracture Mechanics are required courses of mechanical engineering 

undergraduates. Elastic and plastic mechanics includes such fundamental concepts as stresses and 

strains, deformations and displacements, elasticity and inelasticity, which underlie the design and 

analysis of a huge variety of mechanical and structural systems. Fracture mechanics studies on the 

fracture strength of structural with a crack or defect, crack initial and propagation problems, and 

has became one of the most important methods of fracture analysis. 

This course will introduce students to a variety of basic concepts and methods of elastic, plastic 

and fracture mechanics, and the solutions of some classical problems and calculation methods will 

also be taught in this course. Students will gain basic concepts and experimental methods of 

elastic, plastic and fracture mechanics, and know how to use them to solve engineering problems.  

Recommended Textbooks/References: 

1. XU Z L. Elastic Mechanics. Higher Education Press, 1993.4 

2. YANG G T. Plastic Mechanics. China Building Materials Press, 1999. 

3. LI, Q F. Fracture Mechanics and Its Engineering Application. Harbin Institute of Technology 

Press, 1998.8 

 

 

 

Course Number: 0003823 

Course Title: Equipments for Machine Manufacturing 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Machinery Design, Mechanical Engineering Material, Manufacturing Technical 

Base 

Evaluation Method: Exercise 

Course Description: 

The design method of machine manufacturing equipment, the technical base for design of metal 

cutting machine tool and machine clamp are mainly introduced in this course. Through this course 

the students are expected to understand the classification and role, the working principles and 

design methods of machine manufacturing equipments, and grasp the technical base for design of 

machinery manufacturing equipments, transmission systems, component structures as well as 

technologic equipments. Main knowledge of this course include: the classification of machine 

manufacturing equipments, design forms of manufacturing equipment, program design for metal 

cutting machine tool, machine drive system design, spindle assembly design, supporting part 

design, rail components design, tool frame design, machine clamp design and modular fixture 

design. 

Recommended Textbooks/References: 

1. ZHAO Xiaosong, REN Xiaozhong. Design of Machine Manufacturing Equipments. Wuhan: 

Huazhong University of technology Press, 2009 

2. HUANG Heting. Equipments for Machine Manufacturing. Beijing: China Machine Press, 

2010 

 

 

 

Course Number: 0003830 

Course Title: The Computer Measuring and Controlling System 
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Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Errors Theory & Data processing, Monitoring & Control Circuits, Measurement 

Technology 

Evaluation Method: Examine  

Course Description: 

This course is a professional elective of self-study for measurement & control technology and 

instrumentation. The studying form of this course is self-report, class discussion, and curriculum 

design. The typical applications of the general-purpose measurement and control system are 

introduced in this course. The students are expected to understand the basic concepts, theories, 

methods, and techniques of the monitoring and control system, through which their abilities will 

be improved. The basic include: looking for key, looking for ideas, self-thinking and self-induction. 

Moreover put up basic training of design ideas and design skills for the design content. Purpose is 

stimulating students motivation to learn, to guide the students learn to think, to develop students’ 

self-learning ability. 

Recommended Textbooks/References: 

1. Li Zhengjun. Computer Control System. Mechanical Industry Press, 2008 

2. Huang Weiyi. Control Technologies and Systems. Mechanical Industry Press, 2002 

 

 

 

Course Number: 0004059 

Course Title: MEMS and Its Fabrication Technology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Machines and Mechanisms, Machine Design, Integrated Circuit 

Evaluation Method: Class Design 

Course Description: 

The designing principles of Micro-Electro-Mechanical Systems (MEMS) are introduced in this 

course，aim to cultivating students’ self-learning ability. The students are expected to understand 

the basic concepts, theories, methods, and techniques of Micro-Electro-Mechanical Systems and 

the related problem solving methods, through which their abstraction and modeling abilities will 

be improved. MEMS is a kind of miniature system, which utilizes IC manufacturing together with 

Micro-architecture technologies to implement the integration of micro-structures, micro-sensors, 

Micro-actuators, control/processing circuits and even interfaces, communication, power supplies 

etc. on one or more chip(s). It is cross-disciplinary frontier technology and has strategic 

significance. The content of this course includes: the scope, classification and features of MEMS; 

the basic principle of MEMS; the basic fabrication technology and design methods of MEMS; the 

fabrication technology of micro sensors; the fabrication technology of microactuators; the 

fabrication technology of micro systems. 

Recommended Textbooks/References: 

1. LI Desheng, etc. Micro and Nano Technology and Its Application. Science Press, 2005.9. 
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Course Number: 0004061 

Course Title: Automatic System Design 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Basic Electronic Technology, Microcomputer Control Technology, Basic of 

Control Engineering  

Evaluation Method: Written Exam 

Course Description: 

Automatic System Design is a professional course for mechanical students. It’s made for bringing 

mechatronic person. After having knowledge of mechanics and electronics, learning this course 

made students fully understand mechatronic productions and training the ability of analysis and 

fault detecting. And make basic foundation for further study or work in mechatronic area. 

Recommended Textbooks/References: 

1. Mechatronic System Design. China Machine Press, 2004 

 

 

 

Course Number: 0004063 

Course Title: Advanced Engineering Practice 

Credit: 4   Total Credit Hours: 64 

Students: Undergraduate Students Major in Mechanical Engineering and Automation，Measuring 

& Control Technology and Instrumentations 

Prerequisites: Basic Electronic Technology, Microcomputer Control Technology, Basic of 

Control Engineering  

Evaluation Method: Written Exam 

Course Description: 

Advanced Engineering Practice is a kind of professional course of Electromechanical control, 

which organically combines the significant parts of the theoretical teaching and hands-on training. 

It is for culturing high level of Mechatronics, applied Scientific and technological personnel. 

Advanced Engineering Practice makes use of Modular Production System（MPS） to achieve the 

theoretical teaching and hands-on training. The target is to cultivate students’ comprehensive 

ability to apply knowledge, Hands-on ability to do something and Team collaboration as well as 

Innovation capability. By studying this course, they should be aware of the basic automation 

system design method, master implementation of the components in the correct selection and use 

of mechatronic systems, detect devices and control components. They should be able to install and 

debug the electromechanical integration equipment as well as the ability of analyzing the 

electromechanical System.  

 

 

 

Course Number: 0004067 

Course Title: Modern Switch Power Supply 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Electro Technology, Power and Electron Technology 

Evaluation Method: Written Exam 
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Course Description: 

This course is a basic technology course. The aim is to train students to become the 

electromechanical compound ones who meet the requirements for the 21st century 

electromechanical development, and to lay a solid foundation for the product development and 

design in the application of advanced electronic technology in the field of mechanical engineering. 

Through the study of the relevant knowledge about switch power supply, the students can obtain 

in-depth understanding of power devices control, magnetic device performance, closed-loop 

control principle and other aspects. The students can complete a simple switching power supply 

designing. The course tasks required to complete including: To grasp the basic theory of switching 

power supply ,the methods of analysis and calculation, basic circuit design and test, typical 

topology frequently used in switching power supply ,and to analysis and calculate the circuit 

correctly. 

Recommended Textbooks/References: 

1. WANG Zhiqiang (Translation), A. L. Pressman (Writing). Switching Power Supply Design. 

Electronic Industry Press, 2005 

2. HU Peng et al. Commissioning and Maintenance of Integrated Switching Power Supply 

Design. Posts & Telecom press, 1995 

 

 

 

Course Number: 0004069 

Course Title: High-Speed Broad Design 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Electro Technology 

Evaluation Method: Written Exam and Report 

Course Description: 

High speed circuit board design is an application technology, involving electrical principles, signal 

integrity problems, computer simulation, computer aided design and so on. This course is to teach 

students the basic concept and theory of the signal integrity problem and the basic tools, design 

skills of high speed circuit board design, to lead students to apply theory to the practical 

application. 

Through this course, students should master the signal integrity in the electromagnetic interference, 

transmission line and reflection and power device decoupling and other aspects of the concept, 

theory. Study of computer simulation software, the simulation of transmission line problems, such 

as reflection and crosstalk, is to deepen the understanding of the problem of signal integrity. In lab, 

students should use PCB design software to design a PCB of high frequency BUCK circuit driving 

a DC motor. 

Recommended Textbooks/References:  

1. WANG Xingzhi. The Electromagnetic Interference In Singlechip Application System and 

The Technique of Anti-Interference. Beihang University Press, 2006.02 

2. Mark I. Montrose, Printed Circuit Board Design Techniques for EMC Compliance, Posts 

Telecom Press, 2002.12 

3. LONG Li Qing, Structural Mach Inability of Electronic Product, Electronic Industry Press, 

2010. 03 
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4. Howard Johnson. High-speed Digital Design, Prentice Hall PTR, 1993 

5. LIU Leibo, ZHAO yanyi(Translation), Douglas. Signal Integrity Issues and printed Circuit 

Board Design, China Machine Press, 2005. 08  

 

 

 

Course Number: 0005173 

Course Title: Numerical Analysis in Mechanical Engineering 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Advanced Mathematics, Linear Algebra, Advanced Language Program Design, 

Material Mechanics, Mechanical Principle, Mechanical Design. 

Evaluation Method: Open Book Exam 

Course Description: 

Numerical Analysis in Mechanical Engineering is a mathematics course which closely links 

computer programming and mechanical engineering examples. Its task is to make the students 

master some basic algorithms in scientific computation and be familiar with its use in the 

mechanical engineering field. The basic components of the course include: MATLAB language 

(Software introduction, Basic command and Program design); roots of nonlinear equation 

(Dichotomy, Iterative method，Newton method and Acceleration of iterative process method); 

solution of the linear equation group (Gauss elimination method, Gauss main elements elimination 

method, Matrix LU decomposition, Chasing method，Jacobi iterative method，Gauss Seidel 

iterative method and Over relaxation iterative method); interpolation method and data fitting 

(Lagrange interpolation, Newton interpolation, Three times spline interpolation，Piecewise linear 

interpolation and Method of least squares curve fitting); solution of the numerical 

integration(Newton-Cotes, Composite quadrature formulas and Variable step-size quadrature 

formula); differential equation (Euler method and Runge-Kutta method). 

Recommended Textbooks/References:  

1. XUE Yi. Numerical Analysis and Experiment (1st Edition). Beijing University of Technology 

Press, 2006 

2. SHI Xinmin, HAO Zhengqing. Pratical Numerical Calculation Based on MATLAB, Northern 

Jiaotong University Press, 2006 

 

 

 

Course Number: 0005463  

Course Title: Intelligent Control Technology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Foundation of Control Engineering 

Evaluation Method: Test 

Course Description: 

Intelligent Control is the advanced stage of the development of automatic control, being a high 

degree of synthesis and integration of artificial intelligence, cybernetics, systems theory and 

information theory and other disciplines, on behalf of the new direction to control the development 

of theory and technical fields. Its theoretical and analytical methods are widely used in the field of 
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industrial automation systems, power automation systems and mechatronics. This course is a 

Mechanical and Electrical Engineering undergraduate professional elective, and belongs to the 

forward-looking course, and the main purpose is to expand students’ knowledge, so that they may 

be able to come into contact with new ideas, new technologies and new achievements in this field 

during their college year, in order to better grasp the forefront of the professional dynamic, 

expanding professional horizons. The teaching focus is to inspire students’ interest, so as to ask 

questions, to hold positive thinking habits as well as comprehensive use of various modern 

technologies to obtain knowledge of problem-solving skills adapting the requirements of social 

development of the engineering and technical personnel. 

Recommended Textbooks/References: 

1. YI Jikai. Intelligent Control Technology. Beijing University Press, 1999 

2. HAN Liqun. Intelligent Control Theory and Application. Machinery Industry Press, 2007 

3. SUN Zengqi. Intelligent Control Theory and Technology. Tsinghua University Press, 1997 

4. Department of Automation, Tsinghua University. Intelligent Information Processing and 

Intelligent Control.  Zhejiang Science and Technology Press 

5. ZHOU Donghua. Modern Fault Diagnosis and Fault Tolerant Control. Tsinghua University 

Press, 2000 

 

 

 

Course Number: 0005661 

Course Title: Power Electronic Technology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Electrical Engineering 

Evaluation Method:  

Course Description: 

This course is an elective course in the major of Mechanical and Electronic Engineering. In this 

course we will follow the latest developments in power electronics technology in the world from 

the point of view of application, so that students will be familiar with the characteristic, and the 

using of a variety of power electronic devices; understand the structure, operating principle, 

control methods, calculations of design, and experimental skills in a variety of power electronic 

circuits. This course will develop the students’ ability to analyze and solve problems. The features 

of the course are that the theories are closely with practice, and focus on the analysis of practical 

application and circuit. This course is suitable for undergraduate students in mechanical 

engineering, materials processing and other non-electric professional. 

Recommended Textbooks/References: 

1. WANG Zhaoan, HUANG Jun. Power Electronics Technology (Fourth Edition). Mechanical 

Industry Press, 2009. 1 

 

 

 

Course Number: 0006705 

Course Title: Advanced Solid-phase Joining Technology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 
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Prerequisites: Materials Mechanics, Electrical Engineering 

Evaluation Method: Written Exam 

Course Description:  

Advanced Solid-phase Joining Technology is one professional materials joining lecture in the field 

of automotive manufacturing, aerospace, nuclear energy, and so on. This lecture will give a detail 

introduction about the main principle, process and equipment of resistance spot welding, magnetic 

pulse welding, friction welding, ultrasonic welding；The scope application of the above welding 

method and the welding technique essential for the common materials and typical parts will be 

discussed. The teaching method of linking theory with practice will be used, which tries to make 

the students getting to know the latest achievement around the world, the developing tendency, 

and the good experience of the typical enterprises. Let the students to carry out the related 

experiment independently, and link the theory to the practice, extend their thought, inspire the 

study interest of the students. In order to further to improve the analysis ability of: students, this 

lecture will pay some attention on the explain the forming theory of the welding spot, welding 

automation, welding robot, and non-destructive testing.  

Recommended Textbooks/References: 

1. ZHAO Xihua, FENG Jicai. Pressure Welding Process and Equipment. China Machine Press, 

2005 

2. HE Kangsheng, CAO Xiongfu. Dissimilar metal welding. China Machine Press, 1986 

 

 

 

Course Number: 0006706 

Course Title: Advanced Liquid-phase Joining Technology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: College Physics, Engineering Materials and Thermal Processing, Electrical 

Engineering, Automatic Control Theory 

Evaluation Method: Examination 

Course Description: 

The Properties and Tasks of the Course 

This course is an elective course for the undergraduate of mechanical engineering and automatic. 

It is opened in the first semester for the seniors. This course can also be the Compulsory course for 

undergraduate in material forming and controlling major. 

This course needs the students learn the principle of the fusion welding; the physical properties of 

the welding arc, electrode and work-piece; the theory, technique, material and equipment of the 

different weld methods; and the principle all kinds of new welding methods. 

The main contents of this course include: the development and classification of weld methods, the 

physical characters of the fusion welding; the physical properties of welding arc; the fusion of 

electrode and transmitting of fusion droplet; the fusion of the work-piece and the form of the weld 

bead; the automatic controlling basic of arc welding; the principle, technique, material and 

equipment of shielded arc welding; the principle, technique, material and equipment of gas 

tungsten arc welding; the principle, technique, material and equipment of gas metal arc welding; 

the principle, technique, material and equipment of CO2 shielded arc welding; the principle, 

technique, material and equipment of plasma arc welding and spraying; the principle, technique, 

material and equipment of electron beam welding and laser beam welding. 
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Recommended Textbooks/References: 

1. WANG Zongjie. Fusion Welding Methods and Equipment. Mechanical Industry Press, 

2007.2 

2. YANG Chunli. The Basis of Arc Welding. Harbin Institute of Technology Press, 2003. 2 

 

 

 

Course Number: 0006707 

Course Title: Electrical Towage Control System 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Electrical Technology, Control Engineering, Applied Electronic Technology 

Evaluation Method: Report 

Course Description: 

Electrical towage control system is a professional course which teaches motion control of 

mechanical and electronic engineering. In the teaching content, the course involves the modern 

control methods and control system design. Students should have the ability to be engaged in 

design, debugging, operation and maintenance of electrical towage automatic control system.  

The course includes the knowledge of electrical towage, control principle and dynamic and static 

model of different control system. In each chapter, the key knowledge of DC motor, AC 

asynchronous motor, servo motor and stepping motor will be pointed. In order to deepen students` 

understanding, the course is primarily multi-media, combined with the blackboard writing and 

physical model. 

The course experiment include the control system design based on SCM and the electrical towage 

system experiment based on PLC, including stepping motor, servo motor and AC frequency 

conversion speed adjustment control, etc. The course also require students to master the basic 

method of PLC control electrical towage system, the differences of the servo motor control and 

stepping motor control and the inverter control method. 

Recommended Textbooks/References: 

1. CHEN Boshi. Electrical Towage Automatic Control Systems. Mechnical Industry Press,    

2005. 

2. CHEN Guochen. PWM Variable Frequency Speed And Soft Switching Power Convert 

Technology. Mechnical Industry Press, 2001. 

3. HU Chongyue. Modern AC Speed Control Technology. Mechnical Industry Press, 2005. 

 

 

 

Course Number: 0002538 

Course Title: Computer Aided Mechanical Design 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Mechanical Design, VB Programming Language  

Evaluation Method: Course Assignments 

Course Description: 

This course focuses on explaining the basics of computer-aided mechanical design software 
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development, including user interface design, data processing and management of engineering 

handbook, basic knowledge of AutoCAD VBA for secondary development, automatic calculations 

and automatic look-up table and AutoCAD drawing automatic generation in mechanical design, 

etc: The purpose is to enhance students’ development capacity of mechanical engineering software, 

and train students to make mechanical design through the development of design software. 

Recommended Textbooks/References: 

1. XIAO Gang, LI Xuezhi, LI Junyuan. Principles and Practice of Mechanical CAD (Second 

edition). Beijing: Tsinghua University Press, 2006 

2. ZENG Hongfei, ZHANG Fan, LU Zelin. Development Foundation and Example Course for 

AutoCAD VBA&VB. NET. China Electric Power Press, 2008 

 

 

 

Course Number: 0002821 

Course Title: Technique of Mechanical Reliability 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Probability and Mathematical Statistics, Material Mechanics 

Evaluation Method: Open- book Written Exam 

Course Description: 

Reliability is got special attention in the aviation, aerospace, nuclear energy fields, etc. It has been 

penetrated into the electronic, mechanical, chemical industry, metallurgy, and other industrial 

areas. And it becomes into an important indicator of system quality characteristics. This course is 

an elective. It requires students to master the basic concepts of the parties concerned, the basic 

theories, methods and basic techniques. Enable students to grasp the uncertainty of measurement 

Introduction to inspection and analysis techniques, reliability analysis of the basic concepts and 

methods and reliability analysis of engineering applications, etc. Engineering practice in teaching 

makes students to experience and master the basic reliability theory and analysis of the basic 

methods to solve practical engineering problems, and to lay the foundation for further research and 

practical application of reliability engineering theory. 

Recommended Textbooks/References: 

1. GAO Zhentong, Xiong Junjiang. Fatigue Reliability. Beijing University of Aeronautics and 

Astronautics Press, 2001 

2. GAO Shesheng, Zhang Lingxia. Reliability Theory and Engineering Application. National 

Defense Industry Press, 2002 

3. WANG Songgui, Cheng Weihu, Gao Lvduan. Probability Theory and Mathematical Statistics. 

Science Press, 2003 

4. JIN Xing et al. Data Reliability Calculation and Application. National Defense Industry Press, 

2003 

5. ZHAO Yu, Yang Jun, Ma Xiaobing. Reliability Data Analysis. Beijing University of 

Aeronautics and Astronautics Press, 2009 

 

 

 

Course Number: 0003819 
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Course Title: Robotics Fundamentals 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Advanced Math, Linear Algebra, Matrix 

Evaluation Method: Test 

Course Description:  

Introduce the history, background and focuses of different types of robots. Study the robot 

kinematics, dynamics model building, robot control, trajectory planning, robot cooperation and so 

on. Widen the horizon of Mechanical Engineering students via joining this bilingual subject course 

and extend their knowledge to other areas, so that laying foundation for their future work or 

research and improve their English understanding and expression ability. 

Recommended Textbooks/References: 

1. John J. Craig. Introduction to Robotics: Mechanics and Control. Pearson Education Inc, 2005 

 

 

 

Course Number: 0004062 

Course Title: Field Bus Technology 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: C language, Application of Electronic Technology, Application of Electronic 

Technology II, Microcomputer Principle and Interface Technology 

Evaluation Method: Test 

Course Description:  

This course is a professional elective. Learning the basic pattern of the typical industrial Fieldbus 

and Profibus, CAN bus and Fieldbus theory of industrial Ethernet, technology, application 

examples, and system design aspects. Starting from the point of view of engineering applications, 

based on a more mature theory and technology, by description to explain the trends of  the 

control system is completely decentralized, intelligent and network, to make control technology 

and computer network technology easier to understand and learn. Through learning of this course, 

students can master the basic principles of fieldbus technology, understand the application of 

fieldbus technology. 

Recommended Textbooks/References: 

1. CHEN Zaiping. Fieldbus and Industrial Control Network Technology. Electronic Industry  

Press, 2008; 

2. LI Zhengjun. Dealing With Fieldbus Technology. Machinery Industry Press, 2005. 1 

3. ZHANG Hao. Fieldbus and Industrial Ethernet. Shanghai Science and Technology and 

Technology Press, 2008. 8 

 

 

 

Course Number: 0004064 

Course Title: Remote Fault Diagnostics 

Credit: 2   Total Credit Hours: 32 
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Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Curriculum Related to Mathematics, Mechanical Principle, Mechanical Design, 

Testing Technology 

Evaluation Method: Experimental Analysis and Technical Report 

Course Description: 

As the development of science and technology, the mechanical equipment has become more and 

more complicated. So it has been a trend to apply the advanced technologies to maintain the 

running condition of equipment. Equipment fault diagnosis was established to make up for the 

shortcoming of current course system. Beginning with introduction of normal fault detection 

technology, this course will concentrate on fault diagnosis based on vibration testing. The kernel 

knowledge will include as follows. The vibration mechanism of faulty gear or rolling bearing will 

be iterated based on the vibration model of SDOF system. The signal collection methods will 

involve acceleration sensing, velocity sensing and displacement sensing, and the hardware setup 

and maintaining strategy of the vibration-based monitoring system. The feature identification 

methods will be next emphasis in the course, and the main means to be taught will be time and 

frequency domain analysis, such as correlation analysis and demodulation technologies etc. As a 

course related closely to the engineering practice, Equipment Fault Diagnosis will involve the 

diagnosis strategy analysis, which will include the fault type description fault formation 

mechanism of typical transmission parts, such as gear and rolling bearing. In order to check the 

students on the knowledge comprehension, the seeded fault data and engineering signal will 

utilized in the course at last. 

Recommended Textbooks/References: 

1. HAN Qingkai, YU Xiaoguang. Principle and Application of Modern Fault Diagnosis Based 

on Vibration analysis. Science Press, 2010. 5 

2. SHEN Qinggen, ZHENG Shuiying. Equipment Fault Diagnosis. Chemical Industry Press. 

2006. 3 

3. LI Guohua. Mechanical Fault Diagnosis. Chemical Industry Press, 2001. 4 

 

 

 

Course Number: 0002054 

Course Title: Techniques of Non-Destructive Testing 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Technology of Measurement 

Evaluation Method: Oral Exam 

Course Description:  

The Nondestructive testing is the professional curriculum for master of Measurement and Control, 

mechanical engineering and automation. The aim of the curriculum is to broaden knowledge and 

know the scientific frontier. Nondestructive testing is one of necessary techniques for the 

development of modern industry, and has been applied widely. The traditional nondestructive 

testing include: ultrasonic testing, eddy current testing, radiographic testing, magnetic particle 

testing, penetrate testing, etc. 

Recommended Textbooks/References: 
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1. LI Ximeng. Nondestructive Testing. China Machine Press, 2001 

2. LIU Fushun, TANG Ming. Basis of Nondestructive Testing. Beihang University Press, 2002 

 

 

 

Course Number: 0005669 

Course Title: Software EngineeringⅡ 

Credit: 2   Total Credit Hours: 32 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Data structure, Advanced Programming Language 

Evaluation Method: Written Exam 

Course Description: 

This course belongs to the professional courses. Software engineering concepts, project 

management and quality management, feasibility analysis and needs analysis, system design, 

object-oriented programming, and test maintenance and regeneration projects, the CMM basis are 

systematic introduced in the course. Through the course, students understand the basic software 

engineering theories, concepts, and related specifications in software development methods, 

techniques, familiar with the software industry, and lay a good foundation to engage in the practice 

of software engineering and related work. Knowledge and methods required: software engineering, 

feasibility analysis, requirements analysis, system design, testing and maintenance, project 

management, quality management, CMM, etc. 

Recommended Textbooks/References: 

1. LIU Zhifeng. Technique and Practice of Software Engineering. Publishing House of 

Electronics Industry, 2004. 

2. ZHENG Renjie. Practical Software Engineering. Tsinghua University Press, 1991. 

 

 

 

Course Number: 0007226 

Course Title: Experiments on Mechanism and Machine Theory  

Credit: 1   Total Credit Hours: 24 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Higher Mathematics, Physics, Mechanical Drawing, Mechanical Theory and 

Mechanical Principle 

Evaluation Method: Experimental Report 

Course Description: 

Let the student understand the experimental equipment and simulation software; master the 

mechanism of structure analysis, motion characteristic analysis, kinematic scheme design, 

measurement and improvement of dynamic characteristics of mechanism of experimental method. 

The students also learn basic knowledge of mechanism scheme design, kinematic and dynamic 

analysis and digital simulation of the basic means of mechanism. Physical prototype and virtual 

prototype will be used in two different experimental methods with simple mechanism related 

experimental research. 

1．Physical prototype experiments  

（1.1）Kinematic diagram drawing and analysis of mechanisms （2 hours） 

（1.2）Kinematic parameter measurement and analysis of mechanisms（4 hours） 
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（1.3）Dynamic balance of Rotor（4 hours） 

（1.4）Speed Fluctuation and Flywheel Regulation System（4 hours） 

（1.5）Mechanism creative design（4 hours） 

2．Virtual Prototype experiments 

（2.1）CBT/NOVA（2 hours） 

（2.2）Pro/Innovator（2 hours） 

（2.3）MATLAB（4 hours） 

（2.4）ADAMS（4 hours） 

（2.5）Kinematics and dynamics simulation of mechanisms（6 hours） 

Recommended Textbooks/References: 

1. Self Learning Material  

2. ZHENG Jianrong. The Entry and Improve of ADAMS Virtual Prototyping Technology. 

Machinery Industry Press, 2008 

3. GUO Rensheng. The Mechanical Engineering Design Analysis and MATLAB (Second 

Edition). Mechanical Industry Press, 2008 

 

 

 

Course Number: 0007066 

Course Title: Mechanical Manufacturing Practice A  

Credit: 2   Total Credit Hours: 60 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanical Engineering Training (B), Engineering Graphics Ⅴ, Engineering 

Graphics Practice Ⅳ, Mechanical Manufacturing A  

Evaluation Method: Test 

Course Description: 

This course is the core training for a machinery personnel who will have broad knowledge base, 

Extensive engineering background and Strong ability of innovation. This course using changes to 

the drawings of the typical product of the main parts and the main parts of the machining process 

and process formulation to train the students understand the tool point of view, the influence of 

different cutting parameters on machining accuracy and the rule of angle selection in different 

stages of processing. Let the students know well about the universal fixture and special fixtures 

design, the different installation methods of machining accuracy, understand the measurement 

method of part surface quality, roughness, dimensional accuracy, common shape and position 

accuracy to master the part structural technical. Equip students with the basis of machining 

process and acquire practical skills to build confidence for students in the school to participate, 

innovation activities, employment, and broaden thinking. 

Recommended Textbooks/References:None 

 

 

 

Course Number: 0006182 

Course Title: Course Design of Theory of Mechanisms and Machines  

Credit: 2   Total Credit Hours: 60 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 
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Prerequisites: Theory of Mechanisms and Machines, Mechanical Graphics, Advanced 

Mathematics, Theoretical Mechanics, C Computer Language  

Evaluation Method: Design Specification and Defence 

Course Description: 

Course Design of Theory of Mechanisms and Machines is an critical practice session of Theory of 

Mechanism and Machine: It requires students to take a simple mechanical system as an object and 

comprehensively apply the known theoretical knowledge to determine mechanism kinematic 

scheme, design mechanism dimension and make kinematic and dynamic analysis for some 

mechanisms.  The goal is to make students comprehensively and systematically master the basic 

principles and methods of this course, and further improve their abilities in using technical 

material, calculation, computer application and mechanical innovation design. 

Recommended Textbooks/References: 

1. ZHAO Jing. Instruction Book of Course Design of Mechanism and Machine Theory. Self- 

Compiled, 2010. 6  

2. LU Fengyi. Course Design of Mechanism and Machine Theory. Mechanical Industry Press, 

2002. 6 

 

 

 

Course Number: 0007227 

Course Title: Cognitive Practice 

Credit: 1   Total Credit Hours: 30 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites:  

Evaluation Method: The Adept Teacher Assess the Mark Should Include Two Aspects, 

Attendance Accounting for 30% and Internship Report Accounting for 70%. 

Course Description:  

Before learning professional courses, the students of mechanical engineering and automation 

should be familiar with production status of modern machinery manufacturing enterprises, and 

understand types and models of ordinary machine tools and CNC machine tools. The students 

should comprehend the basic processes such as warehousing, logistics, handling, assembly of 

modern production line, and comprehend the basic organizational structure and the existing design 

tools of the Enterprise. The students should grasp the basic composition and function of the 

equipment such as CNC milling machine, CNC grinding machines, CNC lathes and machining 

centers, and have a basic understand of processing and materials at the same time. Through 

understanding practice, students could cultivate professional interest, broaden professional 

knowledge, increase the perceptual knowledge of modern production and equipment, and lay a 

solid foundation for students to learn professional courses.  

Recommended Textbooks/References: None 

 

 

 

Course Number: 0007228 

Course Title: Experiment on Machine Design 

Credit: 1    Total Credit Hours: 24 
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Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Engineering Graphics, Fundamental of Mechanical Manufacture, Theoretical 

Mechanics, Material Mechanics, Mechanical Principles 

Evaluation Method: Test 

Course Description:  

As one of mechanical courses, Experiment on Machine Design is an important program for 

realizing the goals of mechanical design and cultivating students’ innovation or practical abilities. 

According to the students’ cognitive level, this course breaks the original course limits, plans out 

independent experiment teaching system in terms of design, innovation, comprehensive 

experiments and open experiments. It includes basic experiment, comprehensive designing 

experiment, open experiment. Students should complete the basic experiments according to the 

teaching program, comprehend the composition and principle of mechanical system, understand 

the test principle and method of mechanical system’s property, grasp the methods or skills of 

mechanical transmission design, cultivate their innovation consciousness and practice ability.  

Recommended Textbooks/References:  

1. WANG D K. Course Exercise in Mechanical Design. Beijing University of Technology Press, 

2010 

2. PU LG. Design of Machinery. Higher Education Press, 2006 

 

 

 

Course Number: 0001304 

Course Title: Course Exercise in Mechanical Design II 

Credit: 2   Total Credit Hours: 60 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Engineering Graphics, Theoretical Mechanics, Material Mechanics, Mechanical 

Principles, Mechanical Design 

Evaluation Method: Test 

Course Description:  

Course Exercise in Mechanical Design II is an essentially comprehensive and practical teaching 

program after students having studied mechanical design. This course chooses general mechanical 

drive devices for design objects (reduces of the belt conveyor and chain conveyor), and makes 

students complete the design work independently under the guidance of teachers. The main 

purposes of this course are: Firstly, to consolidate, enhance and apply the previous studied courses; 

Secondly, to cultivate the design thoughts of applying theory to reality, and then solve the 

engineering problems; thirdly, to grasp the general method for mechanical design and complete 

simple and common design of mechanical drive devices or machines. Fourthly, to make basic 

training of engineering design such as calculation, drawing as well as applying information, 

manuals, standards and experience data for estimation or data handling. 

Recommended Textbooks/References:  

1. WANG D K, Course Exercise in Mechanical Design, Beijing University of Technology Press, 

2010 
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Course Title: The Curriculum Design of Electronic Technology 

Credit: 2   Total Credit Hours: 60 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Electrical Engineering Electronic Technology 

Evaluation Method: Curriculum Design Report 

Course Description: 

The curriculum design of electronic technology is to finish the appointed topic design task by 

using the basic knowledge of this course and the prerequisite course. During the design curriculum, 

the student need to finish the given design task independently, use the multisim software to 

simulate unit circuit and total circuit, and complete the electronic components layout, welding, 

experimental test, etc. Through this curriculum, the student should master the main procedures and 

methods of electronic system design, and it can cultivate student the ability to analyze and solve 

practical engineering problem. 

Recommended Textbooks/References: 

The own teaching materials 

 

 

 

Course Number: 0007230 

Course Title: Electrical and Electronic Technology Experiment 

Credit: 1   Total Credit Hours: 24 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: Electrical Engineering, Electronic technology 

Evaluation Method: Experiment 

Course Description: 

Electrical and electronic technology experiment based on the theory of the electrical and electronic 

is an experimental course. According to the curriculum, it is divided into three parts of the 

experiment. They are circuit principle experiment, simulated circuit experiment and digital circuit 

experiment respectively. Through this course, students can consolidate the basic concepts of circuit 

and understanding and memory of theory: learn how to make and test experiment circuit and the 

basic operation of the test, and build the foundation for learning the successor curriculum better . 

Recommended Textbooks/References: 

1. ZHAO JianHua. Electrics Experiment. Northwestern Polytechnical University Press, 2006. 9 

 

 

 

Course Number: 0006183 

Course Title: Comprehensive Course Design of Measurement Technology 

Credit: 2   Total Credit Hours: 60 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: All basic Courses, Specialized Basic Courses and Compulsory Courses.  

Evaluation Method: Written Exam 

Course Description: 
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This Course is a specialized basic course for undergraduate students major in Mechanical 

Electronics Specialty. It is also a strong theoretical and practical professional synthesis and 

designing experimental course. This course can provide a comprehensive synthesis practice for 

students after finishing the course titled fundamental of measurement techniques. By this course 

design, students can further understand corresponding theoretical knowledge of measurement 

techniques.  

Recommended Textbooks/References: 

1. WANG Boxiong, WANG Xue, CHEN Feifan. Engineering Measurement Techniques. 

Tsinghua University Press, 2007 

2. XIONG Shibo, HUANG Changyi. Fundamental of Mechanical Engineering Measurement 

(Third Edition).  China Machine Press, 2007  

3. ZENG Guangqi, HU Junan. Fundamental of Engineering Measurement Techniques. 

Huazhong University of Science and Technology Press, 2000 

4. CHEN Jie, HUANG Hong. Transducers and Measurement Techniques. Higher Education 

Press,2006  

5. ZHANG Hongting, WANG Mingzan. Measurement Techniques. Northeastern University 

Press, 2004 

6. WANG Huaxiang. Principle of Transducers and Applications. Tianjin University Press, 2000 

7. YU Youwen. Principle of Transducers and Engineering Applications. Xidian University Press, 

2000 

 

 

 

Course Number: 0006181 

Course Title: Mechanical Manufacturing Practice B 

Credit: 2   Total Credit Hours: 60 

Students: Undergraduate Students Major in Mechanical Engineering and Automation 

Prerequisites: Mechanical Engineering Training (B), Engineering GraphicsⅤ, Engineering 

Graphics Practice Ⅳ, Mechanical Manufacturing A, Mechanical Manufacturing Practice A, 

Mechanical Manufacturing B 

Evaluation Method: Test 

Course Description: 

This course is the core training for a machinery personnel who will has broad knowledge base, 

Extensive engineering background and Strong ability of innovation. 

This course trains the students in safety awareness, skilled operating the machine, the correct 

selection of cutting tools and the skills of the universal fixture by hands-on completion of the 

manufacturing process for the production of typical products. Let the students understand that a 

major impact on product quality will be in each part blank choice of materials, manufacturing, 

purchasing, outside processing, product quality control, production organization and personnel 

management, and other links. Master the typical parts and blank manufacturing methods, the 

typical product assembly and test methods, the safe operation of equipment, the basic principles 

and programming of CNC machining technology. Equip students with the basis of machining 

process and acquire practical skills to build confidence for students in the school to participate, 

innovation activities, employment, and broaden thinking. 

Recommended Textbooks/References: 

None 
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Course Number: 0007231 

Course Title: Professional Practice 

Credit: 4   Total Credit Hours: 120   

Students: Undergraduate Students Major in Mechanical Engineering and Automation，Measuring 

& Control Technology and Instrumentations 

Prerequisites: None 

Evaluation Method: The Teachers Evaluate the Results According to The Students’ Attendance 

(10%), Students’ Performances (40%), Practice notes (10%) and Practice report(40%) 

Course Description: 

The student whose major is mechanical manufacture and automation can know the enterprise’s 

entrepreneurship, the organizational discipline and humanities of big industrial production through 

the employment practice. They also can see the enterprise’s technological development, product 

design, manufacturing management, process flow and marketing management during the 

employment practice. The employment practice makes the student consolidate the basic 

knowledge, enhance the professional knowledge and strengthening practical ability training. It is 

the foundation of carrying further professional study. It can give the students engineering materials 

for graduation design. Meanwhile, it establishes the foundation for students of going to work, 

meeting the demands of mechanical engineering technical personnel. 

Recommended Textbooks/References:  

None 

 

 

 

Course Number: 0007232 

Course Title: Senior Project Proposal 

Credit: 1   Total Credit Hours: 30 

Students: Undergraduate Students Major in Mechanical Engineering and Automation，Measuring 

& Control Technology and Instrumentations 

Prerequisites: None 

Evaluation Method: The Defense Committee Evaluate The Opening Report in Accordance with the 

Opening Report Text, the Comprehension and Express of Graduation Design Task, and The Logical 

Thinking of the Task. 

Course Description: 

Through the opening report, students should summarize the task of graduation design and sort out 

the previous research results and the success or failure experience in related fields at home and 

abroad. The students should work out the overall planning of the graduation project, the difficulties 

to be encountered and solutions, technical routes and schedule during the period. In order to 

successful complete the graduation project, developing a good work plan is important, the students 

could exercise the expression and communication capacity at the same time. 

Recommended Textbooks/References: 

None 

 

 

 

Course Number: 0009021 

Course Title: Senior Project 
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Credit: 16   Total Credit Hours: 480 

Students: Undergraduate Students Major in Mechanical Engineering and Automation, Measuring 

& Control Technology and Instrumentations 

Prerequisites: None 

Evaluation Method: The teachers evaluate the results according to the students’ daily performances 

and the completion of graduation design. The graduation design need two teachers (not students’ 

tutor) who have lecturer and above to evaluate. The students should pass the oral defense. The 

graduation reply committee should be composed of three teachers who have lecturer and above. The 

graduation reply committee evaluates the students’ results according to students’ performances in 

oral defense, the ability of answering questions and their logicality of thinking. 

Course Description: 

The graduation design can train the students’ abilities of making use of all their theoretical 

knowledge and practice skills, and it also can train the students’ abilities of solving the problem 

which we may have in practical production. The graduation also can improve the students’ 

engineering ability, engineering quality, integrated design ability and integrated design ability. By 

this, the students can meet the demands of mechanical engineering technical personnel. 

Recommended Textbooks/References: 

None 

 

 

 

Course Number: 0003833 

Course Title: Curriculum Design of Mechanical Manufacture Ⅲ 

Credit: 2   Total Credit Hours: 64 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Mechanical Manufacture III 

Evaluation Method: Written Exam 

Course Description: 

Curriculum Design of Mechanical Manufacture III gives the students a platform to practice their 

theory knowledge learning from Mechanical Manufacture III through a real part machining 

process. Students will grasp the writing method of heat and mechanical machine craft. The course 

requests the students to write the machine craft for some parts of a gear pump. The basic topics 

include: 

1. Grasp the method of craft analysis of assemble and part drawing. 

2. Grasp the craft design method of foundry and smithing. 

3. Grasp the apply condition and precision of any kind of cutting method 

4. Grasp the method of sorting working procedure in cutting machining 

5. Grasp the principle and method of orientation and clamp during part cutting machining 

6. Grasp the using of some part machining table  

Recommended Textbooks/References: 

1. MA Chunmin. Guide of Curriculum Design of Mechanical Manufacture. China: Beijing 

University of technology Press, 2005 
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Course Number: 0003935 

Course Title: Course Design on Virtual Instrument 

Credit: 2   Total Credit Hours: 2 weeks 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Errors Theory & Data Processing 

Evaluation Method: Examine  

Course Description: 

This course design requires students to understand the basic concept of virtual instrument and a 

typical application, by self-study to master the Lab View graphical programming software. 

Training students to develop the basic instrument functional software, and then to 

self-development the innovative instrument function. The aim is to train students to institute 

design conception and programming skills. And cultivate students to set up the sense of 

innovation. 

Recommended Textbooks/References: 

1. YANG Zhi. Virtual Instrumentation Teaching Experiment Concise Guide - NI ELVIS based 

on Lab VIEW. Beijing University of Aeronautics And Astronautics Press, 2008 

 

 

 

Course Number: 0007740 

Course Title: Practice of Geometric Precision Measurement 

Credit: 1   Total Credit Hours: 24 

Students: Undergraduate Students Major in Measuring & Control Technology and 

Instrumentations 

Prerequisites: Engineering Graphics, Mechanical Engineering Training, Mechanical Manufacture 

Fundamental. 

Evaluation Method: Experimental Report. 

Course Description: 

This course requires students to study on the basis of the related theory courses, through the 

module of the experimental training, to improve students’ the ability of using expertise to analyze 

and solving practical problems. At the same time: it also exercise the students hands-on and 

practical ability, and to develop students rigorous experimental style and sense of innovation. In 

the experiment, ask students to understand and grasp the main purpose of the used equipment, the 

basic knowledge and skills of the technical parameters, instrument working principle , the main 

mechanical structure, optical path design and error analysis. Enable students to complete learning 

culture in the area of precision measurement, especially for being fully integrated and innovative 

experimental exercise, systematic and integrity of professional practice teaching. 

Recommended Textbooks/References: 

1. ZHOU Zhaoyuan, LI Xiangying. Interchangeability Measurement Technology Foundation 

(3rd edition),  Beijing: Mechanical Industry Press, 2011 

2. GUO Lianxiang, Tolerance and Measurement of the Experimental Instructions (1st edition). 

Chemical Industry Press, 2002 

3. LIU Lili, Tolerance and Technology Measurement Experiment Instructions. The Printing 

Plant of Beijing University of Technology, 2010 
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