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	Investigating Batch Production

	
	
	

	Use the casting process to make a batch of a product



	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 2 x 30-45 mins
	
	Key words / Topics: 

· materials development
· quality control

· casting

· batch production

	
	
	

	Suggested Learning Outcomes
	
	

	· To carry out the batch manufacture of a cast product

· To be able describe the advantages of batch production

	

	Introduction
	
	

	The ‘Engineering 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 involves using the casting process to make a batch of a product. It should be preceded by The ‘CAD design project’ activity and the ‘Investigating Cast Products’ activity. However, it could also be carried out using a modular design provided by the teacher, if needed.

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

	Students should prepare their mould for use. 

They should then prepare their Plaster of Paris (PoP) mixture.
Next they should manufacture a batch of 4 or 5 components.
After the product has been allowed sufficient time to dry thoroughly, the students can (carefully) remove the products from the mould. They should check and record the key dimensions of the product to determine if there are any variations between the products. If there are, they should state why these have occurred. 
	
	This is a continuation of the following brief: To design a set of identical products that interlock (are modular). The products must be suitable for batch production made by casting and be made from PoP. 
The mould could have been manufactured in the ‘CAD design project activity or supplied to the teachers design, as appropriate.

They should have developed the formulation for this is in the ‘Investigating Cast Products’ activity. Alternatively, the recipe for the ‘optimum’ formulation could be supplied by the teacher.

Drying time will probably need to be 24 hours or more.

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	If the students’ own designs are unsuitable for technical reasons, they could be provided with a simple modular design to make, along with a provided mould. They could also be provided with a pre-mixed formulation to use.

A pro-forma for a test report could be provided, with a writing frame for the conclusions.
	
	Students could make a more complex shape, for example a design that can tessellate in three dimensions (rather than just two).

Students could plan the manufacture, including times and details of the quality control points. Alternatively, if they have insufficient knowledge to do this before the manufacturing activity, they could subsequently produce a short guide that could be used by another group to manufacture their products. This could be either in the form of a (retrospectively-completed) production plan, or an annotated storyboard.


	
	
	

	Resources
	
	Required files                              [image: image1.png]


[image: image2.png]


[image: image3.png]




	· Moulds for casting (made in earlier activity or supplied)

· PVA for sealing the edges of the moulds 

· Plaster of Paris (PoP), PVA adhesive and water

· General workshop facilities
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 Cast products presentation
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 Modular products presentation

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: D30
· ACTIVITY: Engineering design processes 
Main (Options)

· ACTIVITY: CAD design project
· ACTIVITY: Investigating Batch Production
· ACTIVITY: Ratio and Proportion

	Extension (Options)

· 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
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	· The story D30
· 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 2d
Design & Technology 

· KS3 2a, 4a
Mathematics

· KS3 1a, 1g, 4a, 4d, 4l, 4o
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Abide by health and safety rules when using tools, machines and equipment
(Objective 3) Developing pupils as Contributors to the Economy and the Environment

· Economic awareness

Learning Outcomes

· Demonstrate practical skills in the safe use of a range of tools, machines and equipment

· Demonstrate self-management by working systematically, persisting with tasks, evaluating and improving own performance


	Scotland

Technologies

· TCH 3-13a, TCH 3-13b, TCH 3-14a


	Wales

Design & Technology

· 5.2, 5.3, 5.5, 5.6, 5.7

	
	


	Assessment opportunities

	· Science AF1, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Reflective learner
· Self manager




