Subject Description Form
	Subject Code
	ISE3006

	Subject Title
	Materials and Processes Selection

	Credit Value
	3

	Level
	3

	Pre-requisite/Co-requisite/Exclusion
	Nil

	Objectives


	This subject will provide the students with
1. an understanding of properties and applications of engineering materials;
2. an understanding of working principles of basic manufacturing processes for common materials;
3. an understanding of the interaction between material, shape, process and functional requirements of products in the materials and processes selection;
4. the knowledge of a systematic approach to the choice of materials and processes for a range of products, with consideration of economical, technological and environmental factors.

	Intended Learning Outcomes


	Upon completion of the subject, students will be able to

a. exemplify the importance of engineering materials in product design;
b. recognize the availability of different processing routes for the manufacture of a product;
c. establish a link between material, shape, process and functional requirements of a product in materials and process selection;
d. apply suitable methodologies to perform materials selection and determine appropriate manufacturing processes to achieve desired shapes and functional requirements for a range of products with respect to economical, technological and environmental factors.

	Subject Synopsis/ Indicative Syllabus


	1. Properties, Applications and Selection of Engineering Materials

Ferrous and non-ferrous alloys, engineering plastics, ceramics and composites; Properties of engineering materials and their applications. Materials selection charts, performance maximizing criteria, material indices based on Ashby’s analysis. 

2. Fundamentals of Manufacturing Processes
Classification of manufacturing processes; metal processing technologies: casting, powder metallurgy, bulk formation, sheet metal forming, conventional and non-conventional material removal; polymer processing technologies: injection molding, compression and transfer molding, extrusion, thermoforming, rotational molding, advanced molding technologies; joining and surface finishing processes.
3. Process Selection and Economic Consideration

Process screening by attributes: material, size, shape, accuracy, surface finish, bulk and surface properties; economic production capabilities of typical processes: equipment and tooling cost, production rate, and economic production quantity.

	Teaching/Learning Methodology 


	Theories of the technologies involved are introduced in the lectures via a case study approach. The materials and processes selection are supported by using a software package “CES” in the Digital Factory of the Department. Tutorials are used to facilitate the understanding of such theories as well as the interaction between material, process, shape and function through group discussions and case studies, whereas a mini-project is used to review students’ understanding of process selection.  

	Assessment Methods in Alignment with Intended Learning Outcomes
	Specific assessment methods/tasks
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The assignments are designed to reflect students’ understanding of the subject and to assist them in monitoring their progress.

The mini-project is designed to assess the student’s ability in selecting appropriate materials and manufacturing processes for particular components or products with consideration to technical, economical and environmental aspects of the available processes.
The test and examination are used to assess the students’ understanding of the subject content and to determine their ability in achieving the subject learning outcomes after the subject has been completed.

	Student Study Effort Required 

	Class contact
	

	
	· Lectures
	26 Hrs.

	
	· Tutorials and laboratory work
	13 Hrs.

	
	Other student study efforts
	

	
	· Preparation for assignments, mini-project and laboratory report
	27 Hrs.

	
	· Self-study and preparation for test and examination
	57 Hrs.

	
	Total student study effort 
	123 Hrs.
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