Subject Description Form
	Subject Code
	ISE4009

	Subject Title
	Advanced Manufacturing Technology

	Credit Value
	3

	Level
	4

	Pre-requisite/Co-requisite/Exclusion
	(ISE3006 Materials and Processes Selection)

	Objectives


	This subject provides  students with
1. an understanding of specific advanced and emerging manufacturing technologies employed in modern industry with an emphasis on nano-micro fabrication;
2. a basic understanding of the capabilities, limitations, and productivity of these manufacturing technologies.

	Intended Learning Outcomes


	Upon completion of the subject, students will be able to:
a. comprehend the merits and limitations of the taught technologies, in terms of flexibility, productivity, quality, profitability, etc. 

b. identify suitable manufacturing technologies for the production of some typical nano-micro components/products.

 

	Subject Synopsis/ Indicative Syllabus


	1.  Overview of Some Advanced Manufacturing Technologies
Outline of modern processes for the production of precision and/or micro components/products. Ultra-precision machining. Physicochemical machining processes. Micro-machining. Computer aided machining (CAM). Physical and chemical vapour deposition technologies. Lasers based manufacturing processes. Rapid prototyping.
2. Precision Removal Processes

Ultra-precision machining, principles and applications, precision plastic optical products. High-speed machining. CAM. Micro electric discharge machining. Physicochemical machining. Micro-components.

3. Surface Engineering

Chemical and physical vapour deposition (CVD, PVD), capability and accuracy, distortion and residual stresses, applications in optical and electronic devices. 


4. Laser Technology

Fundamentals of lasers. Industrial lasers. Laser materials processing for photovoltaic applications, bio-medical applications, micro-mould and die manufacture, MEMS. 

5. Rapid Prototyping Technology

Commercial RP techniques and their applications: stereolithography, selective laser sintering, laminated object manufacturing, fused deposition modeling, solid ground curing, and ink jet printing techniques.


	Teaching/Learning Methodology 


	The subject is taught through a combination of lectures, laboratory exercises, and tutorial assignments integrated with a mini-project. The lectures introduce the student to in-depth knowledge in the current practices of advanced manufacturing technologies. The laboratory and tutorial exercises provide opportunities for student to learn and practice with guiding materials. Mini-projects promote students’ ability to conduct a literature search and their self-learning skills.

	Assessment Methods in Alignment with Intended Learning Outcomes


	Specific assessment methods/tasks 

% weighting

Intended subject learning outcomes to be assessed 
a

b

1. Assignments

10%
(
(
2. Lab reports  

10%
(
3. Mini-project

15%
(
(
4. Test

15%
(
(
5. Final examination 

50%
(
(
Total 

100%
The assignments, which are administered periodically throughout the course, are designed to facilitate students to reflect on and apply the knowledge learnt.

The laboratory exercises are designed to assess students’ problem-solving skills in advanced manufacturing technology (learning outcomes (a) and (b)). 

The mini-projects follow a problem-based format and include case studies, presentations, and report writing. They are designed to facilitate students to acquire the relevant knowledge and demonstrate their ability to apply different technologies. The final examination is used to assess students’ individual achievement in all of the intended learning outcomes.

	Student Study Effort Required 

	Class contact:
	

	
	· Lectures
	27 Hrs.

	
	· Tutorials
	6 Hrs.

	
	· Laboratory 
	6 Hrs.

	
	Other student study effort:
	

	
	· Guided reading, assignments
	32 Hrs.

	
	· Self-study, preparation for test and examination  
	40 Hrs.

	
	Total student study effort 
	111 Hrs.
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