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AIM(S)


· To enable students to develop an understanding of a wide range of variables relating to both primary and secondary manufacturing processes.
· To enable the student to recognise typical process defects and to propose appropriate preventative and remedial methods of dealing with these defects.
· To enable the student to critically appraise a range of factors affecting the design process and to apply suitable techniques to arrive at design solutions.
· To enable the student to develop appropriate solutions to engineering problems, using new or existing design techniques. 


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to demonstrate:

1 understanding and practical knowledge of the use appropriate design methods in conjunction with advanced features of a 3D CAD system in engineering design. (Component A)

2 cognitive skills in the application of physical principles of manufacturing processes with a view to improve the selection and optimisation of existing processes. (Components A and B)

3 analytical skills in the use of computational methods for the manufacture and intellectual skills in the appraisal of mechanical components. (Component A)

4 an awareness and understanding of the limitations of manufacturing processes in respect to their effects on both operating conditions and material performance (Component B)


INDICATIVE CONTENT

· Design Algorithms including Design for Six Sigma and Total Design  
· Overview of design tools including Quality Function Deployment, Axiomatic Design, TRIZ, Design for X, VA / VE, Failure Mode-Effect Analysis, Taguchi’s orthogonal array, Tolerance design and Design Verification / Product Validation. 
· Mechanical tolerance calculations and tolerance stack-up analysis including GD&T
· Moldflow analysis, Sheet metal design analysis and Motion Simulation and Animation. 
· Primary processes. – casting (mould design, feeding mechanisms, metallurgical considerations, casting systems and defects: deformation processes-rolling theory, forging, extrusion and drawing (die-design, process parameters, and defects).
· Polymeric and ceramic material processing (Mould design, process parameters and defects)
· Additive Manufacturing processes, including the scientific principles of the current powder bed fusion systems, photo-polymerisation, extrusion and printing processes.
· Role of Additive Manufacturing in the product development process and future applications and development of the technology.
· Design for Additive Manufacturing, including part consolidation and redesign. Looking at the unique capabilities of shape, functional and material complexities.
· Materials and the environment: Recycling, corrosion, UV degradation, hygroscopy.
· Material failure: Fatigue, creep and fracture, crack criteria, stress concentration factors, residual stresses. Preventative measures and design implications.
· Cambridge Engineering Selector (CES) software database.



LEARNING AND TEACHING STRATEGY

The theoretical concepts and techniques will be delivered in lecture format.  Demonstrations will be given, and supervised laboratory work will be facilitating the introduction of the software applications required for this module.  

In the majority of instances, timetabled sessions will consist of a lecture, demonstration or subject introduction and will be directly followed by a related supervised laboratory activity.  It is therefore vital that a suitable staff/student ratio is maintained (maximum of 25/1).  Case studies will also be used to develop understanding and application of the techniques.  


Allocation of teaching to deliver the module is as follows :

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0

	TOTAL
	200
	100%
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