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	Engineering design processes

	
	
	

	Understand the concept of modular design and the casting process

	Subject(s):  Science, Design & Technology
Approx. time: 15 mins each
	
	Key words / Topics: 

· material development
· quality control
· casting
· batch production

	
	
	

	Suggested Learning Outcomes
	
	

	· To describe the characteristics of a cast product 

· To explain why a designer may use a repeating module in a product

	

	Introduction
	
	

	The ‘Engineering design process’ scheme of work provides students with an in-depth understanding of some engineering materials and how they are being developed in industry. This scheme was inspired by the casting process used to make the D3O smart material into a ‘usable’ form. This links to industrial practices such as quality control, standardisation and casting manufacture. It is designed to challenge the students by requiring them to apply the knowledge and understanding of engineering materials through a ‘batch’ production experience.  



	Purpose

	This activity includes two short tasks to support students’ understanding of the application of the casting process and the concept of modular (repeat) design.

The activity has a design and technology (resistant materials) and engineering focus, but key learning points need to be reinforced through science and mathematics.



	
	
	

	Activity
	
	Teacher notes

	1. Use the ‘Cast Products’ (Presentation). Introduce ‘casting’ as a method of manufacture. Look at the products that have all been produced by the casting process and ask the question, ‘What are the advantages of casting?’ This should provide a list including the ability to directly produce a complex 3-D shape, standardisation, batch production, detail quality etc. 

2. Use the ‘Modular Products’ (Presentation). Ask students to identify a common characteristic of these products (use of modular components).


	
	You might need to extend this section depending on how familiar your students are with casting methods and the characteristics of other manufacturing processes. 

Guided discussion could be used to build on the learning from the ‘Cast Products’ (Presentation) by reinforcing the main advantages of casting, i.e. producing complex shapes in a single operation, making identical products (the same size, standard, quality, etc.) and how designers have used this to produce products made from the same, or ‘modular,’ components.


	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Ensure that some accessible sources of information are available, along with a selection of cast products that the students can handle.

Present the cast products in comparison to products that have been produced using other processes (e.g. wasting or forming). Ask the students to identify the differences between these products and the cast products.


	
	Ask the students to try and think of more examples of products that use ‘modular components.’

Provide students with the design of a one-piece, cast three dimensional part. They have to identify all of the different manufacturing operations that would have been needed to make it if it was not cast (i.e. machined from a solid block of material). They should compare the time requirements to make the product by casting and by using the alternative processes.


	
	
	

	Resources
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	· Projector/Whiteboard
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 Cast Products (Presentation)
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 Modular Products (Presentation)



	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: D3O
· ACTIVITY: Engineering design processes
Main (Options)

· ACTIVITY: Investigating Batch Production 1

· ACTIVITY: Investigating Batch Production 2

· ACTIVITY: Ratio and Proportion


	Main (cont.)
· ACTIVITY: Investigating Cast Products
· ACTIVITY: Create a tessellation pattern
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image6.png]




	· The story D3O
· How it works? The Concept
· Who makes it work? Richard Palmer 

· Who makes it work? Floria Antolini
· Who makes it work? John Sudul

· Who makes it work? Mike Austin




	
	
	


	Curriculum links and PLTS

	England

Science 

· KS3 1a, 2a
Design & Technology 

· KS3 2a, 3a, 3d

	Northern Ireland

Technology & Design

(Objective 2) Developing pupils as Contributors to Society

· Explore technical inventions and designs that have met a social need cost-effectively
Learning Outcomes

· Show deeper understanding by thinking critically and flexibly, solving problems and making informed decisions, using Mathematics and ICT where appropriate


	Scotland

Technologies

· TCH 3-01a
	Wales

Design & Technology

· 3.1, 5.2, 5.6



	
	


	Assessment opportunities

	· Science AF1, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Creative thinker




