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	Investigating Cast Products

	
	
	

	What affects the properties of the material in a cast product?



	Subject(s):  Science, Design & Technology, Mathematics
Approx. time: 2 x 60 mins to run separate parts of activity
	
	Key words / Topics: 

· materials development
· quality control
· casting
· batch production 

	
	
	

	Suggested Learning Outcomes
	
	

	· To explain how to develop a product or material in order to improve the outcome (engineering materials) 

· To explain how to set up an experiment that allows key decisions to be made from the outcome 

· To be able to carry out a manufacturing and testing programme, understanding the importance of time allowance and quality control

	

	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 investigating how the proportion of PVA glue added to plaster of Paris (PoP) affects the properties of the material produced in a cast product. 

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

	In this investigation, the students will qualitatively explore the effect of changing the proportions of PVA to PoP (plaster of Paris - calcium sulphate) on the tensile strength of the composite material. 

Divide the students into pairs. Firstly, they will need to make a series of moulds out of card, which are approximately 10cm by 2cm by 2cm. into which they will place a mixture of PoP (calcium sulphate), PVA and water. 

The students should then make a series of mixtures of PVA, Pop and water, changing the proportions of the ingredients used between each mixture. They will need to record the different proportions used. They should pour each mixture into two moulds. 

Allow the test strips to dry overnight. In the first test, place the first test strip so that it is suspended between two stands, hang a number of masses beneath the centre and record how many it takes before breaking. 

The second test is the compression test. Place the second test strip on a bench and tighten a G-clamp onto it (so that it just touches both sides of the strip). Then record how many turns of the clamp it takes before the strip starts to crumble. 

The crucial part of the investigation will be for the students to analyse their results:

· Does the PVA make any difference at all to the tensile strength or compression strength?

· If so, is the relationship linear? 

· Is there an optimum ratio of PVA to PoP, which provides the strongest material? 

The students, in pairs, should decide on what they think is the best proportion of PoP to water to use for their modular casting activity. 

They should then present their findings to the class. They could use graphs and/or tables they have drawn to illustrate their conclusion.

	
	You could set this particular activity up as a ‘stand-alone’ problem-solving activity. For example, ‘You have been hired by British engineering to design and make a bridge. With the demand on the earth’s resources, they want to find the best material for the job. Your task is to determine the optimum ratio of PVA to PoP in order to make your bridge as strong as possible. You are required to provide evidence of tensile and compressive strength testing.’
An alternative to this mould would be to use ice cube containers.
They will require two moulds for each different mixture they plan to test, so they can test both the tensile strength and the compression strength.
You should be aware that the masses will fall onto the ground, so have something they can land on without damage.
This activity could be given a stronger science focus by either using it to teach simple chemical changes, i.e. the setting of the PoP and/or links to real world examples with regards to use as a commercial product. 

ICT could be used to analyse the data and present it to the class (spreadsheets, Power Points).

	
	
	

	Differentiation
	
	

	Basic
	
	Extension

	Provide an ‘ingredients list’, specifying the different proportions of the ingredients to be used. If necessary, these could even be pre-weighed by a technician.

Provide a pro-forma to record the results for the different specified combinations of ingredients, along with the blank graphs, so the students only have to plot their results on them.


	
	Students could be given the opportunity to extend the investigation by adding a particulate to the mixture as well, to simulate the use of conglomerates or reinforcement in concrete. This could be fine gravel, beads or cotton fibres.

	
	
	

	Resources
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	· Plaster of Paris, PVA adhesive and water

· Scales and beakers, to measure the ingredients used

· Card to make the moulds, or ice cube containers

· Weights for the testing

· G-cramps and benches, for the testing

· Access to ICT if used to analyse and present the results

	
	

	
	
	

	Related activities (to build a full lesson)
	
	

	Starters (Options)

· FILM: D30
· ACTIVITY: Engineering Processes
Main (Options)

· ACTIVITY: Investigating Batch Production 1

· ACTIVITY: Investigating Batch Production 2

· ACTIVITY: Ratio and Proportion


	Main (cont.)
· ACTIVITY: Investigating Cast Products
· ACTIVITY: Tessellation
Plenary

· Opportunities within activity for presentations, peer/self assessment

· Reflection on Objectives and PLTS skills used

	
	
	


	The Engineering Context    [image: image4.png]




	· 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, 2e, 3b, 3c
Design & Technology 

· KS3 2a, 4a
Mathematics

· KS3 1a, 1g, 2g, 3a, 3b, 4a, 4l, 9b
	Northern Ireland

Technology & Design

(Objective 1) Developing pupils as Individuals

· Abide by health and safety rules when using tools, machines and equipment
Learning Outcomes

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

· Research and manage information effectively to investigate design issues, using Mathematics and ICT where appropriate

· Work effectively with others

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

· Communicate effectively in oral, visual (including graphic), written, mathematical and ICT formats showing clear awareness of audience and purpose


	Scotland

Technologies

· TCH 3-01a, TCH 3-13a, TCH 3-13b, TCH 3-15a


	Wales


Design & Technology

· 3.1, 3.2, 5.2, 5.3

	
	


	Assessment opportunities

	· Science AF1, AF3, AF4, AF5

	
	
	

	Personal, learning & thinking skills (PLTS)

	· Reflective learner
· Independent enquirer

· Creative thinker
· Team worker




