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Part I Course Overview  

 

Course Title: 

 

Design for Manufacturing and Manufacturing Systems 

Course Code: 

 

MBE3050 

Course Duration: 

 

1 semester 

Credit Units: 

 

3 credits 

Level: 

 

B3 

Medium of 
Instruction:  

 

English 

Medium of 
Assessment: 

 

English 

Prerequisites#: 
(Course Code and Title) 

 

MBE2034 Engineering Materials and Processing  or 

MBE2110 Engineering Materials 

Precursors: 
(Course Code and Title) 

 

Nil 

Equivalent Courses: 
(Course Code and Title) 

 

Nil 

Exclusive Courses: 
(Course Code and Title) 

 

MBE3119 Manufacturing Technology 

 

 
#Prerequisites which are not part of the Major Requirement are waived for students admitted with 

Advanced Standing.  
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Part II Course Details  

 
1. Abstract  
 (A 150-word description about the course) 

 

This course aims to equip the students: 

• with knowledge of the interaction between product design and the processes by which they are 

planned to be manufactured, and 

• with ability to design a product which is economically producible by a selected manufacturing process 

and system with good quality, and sustaining the green manufacturing and environmental conditions 

whatever possible. 

 
2. Course Intended Learning Outcomes (CILOs) 
 (CILOs state what the student is expected to be able to do at the end of the course according to a given standard of 

performance.) 

 
No. CILOs Weighting* 

(if 

applicable) 

Discovery-enriched 

curriculum related 

learning outcomes 

(please tick where 

appropriate) 

A1 A2 A3 

1. Describe the basic manufacturing processes related to 

electronic interconnection.  

    

2. Organize adequate manufacture processes for specific 

electronic interconnection.  

    

3. Familiarize (i) the relevant principles for designing 

products easily producible and for economic production 

with adequate selection of materials and manufacturing 

processes, and (ii) the capacity of different manufacturing 

processes so as to adequately manufacture and design 

mechanical products. 

    

4. Identify factors and causing mechanisms of the defects 

likely to occur with different manufacturing processes in 

producing mechanical products and the relevant design 

approaches to rectify them, and issues relevant to green 

manufacturing.  

    

5. Use technical design data for processing mechanical products 

by various manufacturing processes, and compare their 

production costs so as to select the most cost effective 

process. 

    

6. Describe the different types of manufacturing systems and 

compare their suitability for economic production of 

various components and products. 

    

* If weighting is assigned to CILOs, they should add up to 100%. N.A.    

A1: Attitude  
Develop an attitude of discovery/innovation/creativity, as demonstrated by students possessing a strong 
sense of curiosity, asking questions actively, challenging assumptions or engaging in inquiry together with 
teachers. 

A2: Ability 
Develop the ability/skill needed to discover/innovate/create, as demonstrated by students possessing 
critical thinking skills to assess ideas, acquiring research skills, synthesizing knowledge across disciplines 
or applying academic knowledge to self-life problems. 

A3: Accomplishments 
Demonstrate accomplishment of discovery/innovation/creativity through producing /constructing creative 
works/new artefacts, effective solutions to real-life problems or new processes. 
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3. Teaching and Learning Activities (TLAs) 
(TLAs designed to facilitate students’ achievement of the CILOs.) 

 
TLA Brief Description  CILO No. Hours/week (if 

applicable)  

1 2 3 4 5 6  

Lecture Explain and illustrate: the interaction 

between product design and 

manufacturing processes; criteria and 

considerations related to designing a 

product to be economically producible by 

a selected process and system; the causes 

of defective quality in individual 

processes of metal casting, bulk 

deformation, sheet metal fabrication, 

machining, plastics forming, electronic 

products manufacturing and assembly; 

concept of manufacturing systems; and 

criteria of process and/or materials 

selection; and how to correlate these to 

sustainability of the green manufacturing 

and environmental conditions; etc.  

      3 hrs/week 

Laboratory 

Work 

Students evaluate performances of 

different manufacturing processes 

available in laboratories, understand how 

the change of operational parameters 

affect the quality of product to be 

produced, and further familiarize the 

safety and quality issues associated with 

different processes. It encourages 

students’ analytical ability in assessing 

experimental results and appreciating their 

associated causing mechanisms. Students 

are encouraged to contain some evidences 

of self-learning and self-information 

searching in the process of laboratory 

reports writing. 

      3 hrs/week for 4 

weeks 

Consultation Students meet course teaching staff on 

individual or small group basis in staff’s 

office for clearing doubts associated with 

lectures, home works, tutorials, and 

laboratory works. 

      1 hr/week@ 

Note: @1 hour per week will be scheduled as “consultation hour” for clearing doubts of students who can meet 

the teaching staff on an individual or small group basis in his/her office. When the class size exceeds 50 students, 

an additional consultation hour will be provided and the students will be divided into two groups. 
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4.  Assessment Tasks/Activities (ATs) 

(ATs are designed to assess how well the students achieve the CILOs.) 
 

Assessment Tasks/Activities CILO No. Weighting*  Remarks 

1 2 3 4 5 6 

Continuous Assessment:  40% 

Tests       25% 2-3 tests 

Laboratory Reports       15% 2 reports to be submitted 

Examination:  60%  (duration: 2.5 hours) 
* The weightings should add up to 100%. 100%  

 

 

 

For a student to pass the course, at least 30% of the maximum mark for both coursework and examination 

should be obtained. 
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5. Assessment Rubrics   
(Grading of student achievements is based on student performance in assessment tasks/activities with the following rubrics.) 

 

Assessment Task Criterion  Excellent 

(A+, A, A-) 

Good  

(B+, B, B-) 

Fair 

(C+, C, C-) 

Marginal 

(D) 

Failure 

(F) 

1. Tests 1.1 Capability to outline general design principles for 

economic manufacturing and to identify and select 

adequate process for producing a product with defect 

free and good quality. 

1.2 Capability to describe the design considerations for 

different manufacturing processes and to comment on 

whether a design is correct or incorrect to be produced 

by a specific process. 

High 

 

 

Significant 

 

Moderate 

 

Basic 

 

Not even 

reaching 

marginal 

levels 

2. Laboratory 

Reports 

2.1 Ability: in analysing the experimental results; in 

understanding causing mechanisms; and of being able 

to correlate the change of processing parameters to the 

quality of a product. 

2.2 Evidence of self-learning and self-information 

searching. 

2.3 Ability to appreciate the features and working 

principles of various manufacturing processes and the 

design of associated tooling, and their effects on the 

achievable quality of a product.  

High 

 

 

Significant 

 

Moderate 

 

Basic 

 

Not even 

reaching 

marginal 

levels 

3. Examination 3.1 Ability to understand: the design principles for 

economical manufacturing; criteria of (i) process 

selection and (ii) materials selection; and the process 

capabilities in relation to the design of a product; etc. 

3.2 Ability to select a process for economic production 

of a designed product with defect free and good 

quality. 

3.3 Ability to outline the operational parameters of a 

process and the outcome of the end product produced. 

3.4 Ability to evaluate the influence of a manufacturing 

process on the sustainability to green environment. 

3.5 Ability to appreciate the concept of manufacturing 

system.   

High 

 

 

Significant 

 

Moderate 

 

Basic 

 

Not even 

reaching 

marginal 

levels 
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Part III  Other Information (more details can be provided separately in the teaching plan) 

 
1.  Keyword Syllabus 

(An indication of the key topics of the course.) 

 

 Materials and manufacturing processes selection. Comparison of various processes for producibility and 

productivity. 

 Metal Casting: Processing factors influencing the quality of products. Casting design for ease and 

economic production of castings. Design considerations for producing defect free and good quality 

castings.  

 Bulk Deformation: Materials for forging and extrusion. Applications and limitations. Design guidelines 

and production economy in forging and/or extruding defect free products.  

 Sheet Metal Fabrication: Part design and processing to eliminate defects. Folding allowances. Tooling 

costs. 

 Machining: Process selection from product/component design point of view. Geometric accuracy. Tool 

selection. Surface integrity. Economics.  

 Plastics: Processing factors. General design considerations for manufacturing.  

 Techniques involved with decorating and protecting various products. 

 Electronic Products Manufacture: Overview of PCB manufacturing, PCB manufacturing routing. 

Overview of PCB Assembly. 

 Concept of manufacturing systems. The structure and components for constructing and operating a 

manufacturing system from the technological and managerial point of view. Importance of 

manufacturing systems for economic production of components and products.  

 

 
2.  Reading List 

2.1  Compulsory Readings  
(Compulsory readings can include books, book chapters, or journal/magazine articles. There are also collections of 

e-books, e-journals available from the CityU Library.)   

 

1. Kalpakjian, S., Schmid, S.R., “Manufacturing Processes for Engineering Materials”, 4th ed., 

Prendice-Hall, N.J., 2003.  

2. Beck, Ronald D., “Plastic Product Design”, 2nd ed., Van Nostrand Reinhold, New York. 

3. Landers, Thomas L., “Electronics Manufacturing Processes”, Prentice Hall International Editions, 

Englewood Cliff, N.J. 

 

 
2.2  Additional Readings  

(Additional references for students to learn to expand their knowledge about the subject.) 

 

1. Trucks, H.E., “Design for Economical Production”, 2nd ed., Mich., Dearborn, SME 1987. 

2. Bralla, James G., “Handbook of Products Design for Manufacturing: A Practical Guide to Low-cost 

Production”, McGraw Hill, New York, 1986. 

3.  Kalpakjian, S. and Schmid, S.R., “Manufacturing Engineering and Technology”, 4th ed., 

Prendice-Hall, N.J., 2001. 

4. Farag, Mahmoud M., “Selection of Manufacturing Processes for Engineering Design”, 

Prentice-Hall, London, 1989. 

5. Linberg, Roy A., “Processes and Materials of Manufacture”, 4th ed., Allyn and Bacon, Boston, 

U.S.A., 1990. 

6. Lotter, B., “Manufacturing Assembly Handbook”, Butterworth, London, 1989. 

7. Linbeck, J.R., “Product Design and Manufacture”, Prendice-Hall, N.J., 1995. 

8. Singh, N., “Systems Approach to Computer-integrated Design and Manufacturing”, John-Wiley, 

1996. 

 

 


