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The course information as follows may be subject to change, either during the session because of unforeseen
circumstances, or following review of the course at the end of the session. Queries about the course should be
directed to the course instructor.
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allinstructors) Department of Mechanical and Energy Engineering
Email: dengh@sustc.edu.cn
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ME103 ffii& T #£I\%15Z B Awareness Practice of Manufacturing Engineering
ME303 HLig 1% v 24l Fundamentals of Machine Design
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ME308 4 illi& 5L B Advanced Manufacturing Practice
ME407 ¥5% Il T3 K Precision Machining Technology
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China Manufacturing 2025 program has launched as a national development strategy. Mechanical
manufacturing is the key to implement this program. This course will teach fundamentals of manufacturing
to the undergraduate students who are in year 3 or 4 or graduate students. The students should have
passed basic knowledge of manufacturing of materials as mentioned in section 12. The students are

expected after the course learning to know well the basis of processing principle of materials, the
equipment and manufacturing systems, as well the latest development of manufacturing.
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Through this course learning, the students shall know well the basis of materials processing technologies
including principles, processes and equipments, Manufacturing systems and automation, as well as the
latest development of related technologies. The knowledge learnt through this course will be useful for
their further study or works. Their future interested subjects include processing and manufacturing of
materials, mechanical engineering, materials science and engineering, and related areas.
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Course Contents (in Parts/Chapters/Sections/Weeks. Please notify name of instructor for course section(s), if
this is a team teaching or module course.)
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Forming and Shaping Processes and Equipment 3
® Cutting-tool materials and cutting fluids
® Machining processes used to produce round
shapes: turning and hole making
® Machining processes used to produce various
shapes: milling

HE R UYL R L
Understand machining
processes and machine tools
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General introduction Understand the history and
® Application background of mechanical importance  of  mechanical P
manufacturing manufacturing
® The objectives and outcome of mechanical Understand the different
manufacturing process technology.
® Concept and methods of mechanical
manufacturing
TR T2 M E AR,
2851E L2511 TR R AT
o PRI, kN Understand National standards 1
Fundamentals of Metal Casting for metal casting and its mainly
® The history, method and application of casting equipment & technology
21551 T2 5% %
i
o TLLIME AR PR T A,
° AL AmUT B RS I
o PHGLIMBH ﬁﬂ&ﬁ‘%%ﬁ Learn the basic’prirllciples of .
Fundamentals of Metal Casting . casting technology, design and
® Fundamen‘Fs for metal casting practical economy
® Metal-casting processes
® Metal-casting: design, materials, economics
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Forming and Shaping Processes and Equipment 1 Understand the forming and
® Rolling of metal shaping processes
® Forging of metal
® Extrusion and drawing of metals
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Understand Sheet-metal
Forming and Shaping Processes and Equipment 2 formi d Rapid-
. orming processes and Rapi
® Sheet-metal forming processes rototyping operations
® Rapid-prototyping operations P ybimg op
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Forming and Shaping Processes and Equipment 4
® Machining centers, advanced machining concepts
and structures, and machining economics
® Abrasive machining and finishing operations
® Advanced machining processes
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Advanced machining processes
and machine tools
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Joining Processes and Equipment
® Fusion-welding processes
® Solid-state welding processes
® Brazing soldering, adhesive-bonding, and
mechanical-fastening processes
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Understand joining processes
and equipment during
machining
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Fundamentals of Machining
® Mechanics of cutting
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Master the concept, principle,
design and application of

machining theory

® Toollife: wear and failure
® Surface finish and integrity
® Machinability
T, A BB
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Midterm Exam

Midterm assessment, check
students' learning in the
previous stage
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Cutting-tool Materials and Cutting Fluids
® High-speed steel
® (Carbides
® (oated tools
® Alumina-based ceramics
® Cutting fluids
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Understand different cutting-
tool materials and Cutting
Fluids, their application
industry
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Machining Processes: Turning
® Introduction
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Learn the process of turning
and lathe operations
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® The turning process
® Lathes and lathe operations
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Machining Processes: Hole-making, Milling, Broaching,
and Sawing
® Hole making and hole-making machines
® Milling and milling machines
® Broaching and Broaching machines
® Sawing
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Understand various the
machining process and
corresponding equipment, and
clearly understand the
application scenarios of various
processes
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Machine-tool

® Introduction

® Machining process and machine tools
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Learn metal cutting processes
and cutting machine tools
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Abrasive Machining and Finishing Operations
® The grinding process
® (Grinding operation and machines
® Design considerations for grinding
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Learn the process, principle,
operation and equipment of
abrasive processing
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Understand the influencing
factors of the grinding process
design process
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Advanced Machining and Micromanufacturing
® (Chemical machining
® Electrochemical machining and grinding
® Laser-beam machining and electron-beam
machining

B R AU 3 T ) A
T, e T, Al
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Understand the special
processing in the mechanical
manufacturing process, such as
chemical processing,
electrochemical processing,
laser processing, etc.
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Understand the principle design
and application of micro-nano
processing
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Engineering Metrology, Instrumentation, and Quality
Assurance
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Master the control methods of
geometric measurement and
quality assurance of mechanical
manufacturing, as well as
quality evaluation methods and
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Measurement standards

Traditional and modern measuring methods
and instruments

® Quality Assurance

® Statistical methods of quality control

statistical methods.
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o KRG

o SIHAvrE
Automation of Manufacturing Processes and
Operations

® Numerical control

® Industrial robots

® Assembly system

® Economic considerations

BN U IE H 36 R H]
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Familiar with the application
field of mechanical
manufacturing automation and
its practicability

12,1 FSERURIEHIE CAM 151 STHLIEATIE CIM
o fiift
o HEHLHBIHIE (CAM)
® HEHLAERMIE (CIMD
Computer-aided Manufacturing (CAM) and Computer-
integrated Manufacturing (CIM)
® Introduction
® Computer-aided Manufacturing (CAM)
® Computer-integrated Manufacturing (CIM)

S50 T RO TS 5L
LA MR R R SR

Learn the cutting-edge
development and technology of
machining and computer
integration
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1.E B MR TSR M].2 i db s FERRF A, 2009,
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5. Sz Mlbkilig T2 2% [M).3 M. Jbat: MU AR AE, 2013.

6.5 TR, T Ao i W B AR %0 THR[M].3 i, dbat: WL Tk k. 2016.
7. B A REROIN T M).6 FR AR AU Tl i, 2016.

Manufacturing Engineering and Technologies, Sixth Edition, Ed Serope Kalpakjian and Steven R. Schmid,
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Quiz

ARG H Projects 20

SERHAENE 20

Assignments
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Mid-Term Test
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Final Exam

BRI
Final
Presentation
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Others (The
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necessary)
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This Course has been approved by the following person or committee of authority




