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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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Mechanical Design and Manufacturing 2

Cross-listing Dept.
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This course, SDM232 ‘Mechanical Design and Manufacturing I, is the mechanical engineering (ME) stream module of
SDIM Integrative course. It offers the students basic knowledge in machine design essential to developing engineering
thinking and basic mechanical engineering skills in machine design and manufacturing.

The course first presents methods of analysis and design of machines, including study of displacements, velocities,
accelerations, and static and dynamic forces required for the proper design of mechanical linkages, cams, and geared
systems. Then it presents concepts and procedures for designing and manufacturing machine elements commonly
found in mechanical devices and systems, including cams, gears, and belt drives for mechanical power transmission,
shafts and bearings, etc. The course is complemented with extensive Computer-aided design (CAD) / Computer-aided
engineering (CAE) software practice and bite-sized lab sessions.

The course may serve either as a core course for year-two students majoring ME stream at SDIM, or as the ‘B Version’
of ME303 ‘Fundamentals of Machine Design’, a core course offered by the department of mechanical and energy
engineering.

External reference:

* SUSTech ME303: Fundamentals of Machine Design

+ Michigan University ME250: Design and Manufacturing |
* MIT 2.007: Design and Manufacturing |

x2S %R Learning Outcomes

By the end of this course, students should have mastered the following abilities:

+ Be able to conduct structure analysis of mechanisms and calculate their degree of freedom.

+ Be able to conduct kinematic and kinetic analysis of planar mechanisms.

» Be familiar with linkage mechanism, cam mechanism, gear mechanism and gear trains. Be able to conduct
fundamental design of these mechanisms.

» Be familiar with machine system and be able to conduct the efficiency, balance and fluctuation analysis.

* Be familiar with generally used machine elements and mechanical drives.
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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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Course Schedule
In-class Out of class
Week - - -
Lecture Title Hour Tutorial / Lab Practice Hour
1 ME orientation 2 Research report 2
2 Introduction to theory of machines 2 Bite-sized lab: Kinematic pairs 2
3 Linkage mechanism 2 Bite-sized lab: linkages in practice 1 2
4 Kinematics analysis 2 Bite-sized lab: linkages in practice 2 2
5 Static analysis 2 Bite-sized lab: linkages in practice 3 2
6 Cam mechanism 2 Bite-sized lab: cam indexer disassembly 2
7 Gear mechanism > Bite-sized lab: co_mb paper binder and 2
paper shredder disassembly
8 Gear train > B_lte-S|zed lab: bicycle speedhub 2
disassembly
. . Bite-sized lab: components of cam
9 Introduction to machine components 2 indexer and speedhub 2
. Bite-sized lab: motorcycle gearbox
10 Gear drive 2 disassembly 2
11 Belt drive 2 B_lte-S|zed lab: mini conveyor belt drive 2
disassembly
12 Chain drive 5 B_lte-S|zed lab: motorcycle chain drive >
disassembly
Bite-sized lab: shaft design of bicycle
13 Shaft 2 speedhub and motorcycle gearbox 2
14 Bearing 2 Bite-sized lab: bearing classification 2
15 Motor 2 Bite-sized lab: motor classification 2
16 Maqhme fabrication, assembly and 5 Final report 5
testing
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Bt REESE% R Textbook and Supplementary Readings

Textbook:

Lecture notes only.

Supplementary readings:

Norton, Robert L. Machine design: an integrated Approach, 4ed. Prentice hall, 2011.

Uicker, John Joseph, Gordon R. Pennock, and Joseph Edward Shigley. Theory of machines and mechanisms, 5ed.
New York, NY: Oxford University Press, 2017.

Mott, Robert L., and John Tang. Machine elements in mechanical design, 6ed. Upper Saddle River, NJ: Prentice Hall,
2014.

Shigley, Joseph Edward. Shigley's mechanical engineering design. McGraw-Hill Education, 2011.

BRI ASSESSMENT

Type of Assessment Time % of final Penalty Notes
Assessment score
szzc_as, labs and Week 1-16 30 NIL To assess students’ grasp of
technical reports coursework knowledge.
Designs,
simulations and Week 1-16 30 NIL To assess students’ hands-on skills.
assemblies

Test students’ knowledge and skills
S(ra(r)r):stterr-(l)cigg e Week 1-16 40 NIL through semester-long project of a
project p yp prototype making and functionality.
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This Course has been approved by the following person or committee of authority




