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Introduction


The aim of this project is to increase the enthusiasm of students for material science by combining two attractive and topical subjects: surfing and sustainability.
In order to do so, we are developing four practicals. These practicals focus on the following problem: “as traditional surfboard materials are essentially petrochemicals, let’s look at replacing them by environmentally friendlier, mostly natural, alternatives”.

These practicals are aimed at 3rd year students.

The first two practicals consider the skin (traditionally glass-fibre cloth and epoxy or polyester resin) and consider replacement of either the cloth and/or the resin by natural alternatives. The first practical consists in laminating two test samples, a standard one (glass/epoxy) and an “eco” one. In the second practical, the student test their samples, tensile testing, ageing, and water adsorption. 
The next two practicals investigate foam core (traditionally polyurethane or polystyrene) replacement, either by foams based on natural polymers, or by honeycombs type cardboard panels. The third practical consists in sourcing foam samples or manufacturing honeycomb out of materials amenable to sustainable production.
All the practicals have first a manufacturing component, i.e. make laminates or sandwich panels, followed by a testing component, 
These practicals are be different from traditional lab based work: firstly they are mostly self guided (supported by videos of examples and extensive notes)and secondly the detail of the “designs” is left to the students. They will have to source sample of foams, design their own honeycomb, and select combinations of resins and fibres (chicken feathers and Polylactic acid? Have a go!). We want to tap into their creativity and inventiveness! 
The following action plan details the documents that need to be produced to support the four tutorials.
Work Package 0: Module Description

	Start Date: 14/07/10
Duration: 1 year+
End Date: 30/07/11
Task Leader: Arnaud Marmier (AM)
Contributors: Andrew French (AF)

	Work package Objectives
· Produce a Handbook for the task (encapsulating the 4 practicals)

	Description of Work
· Identify practical issues (size of groups, timing …)
· Write in a convenient handbook


	Equipment and Facilities
· None

	Summary of Deliverables
Ref
Title
Responsibility
Due Date
Comments
0A
Task handbook
AM


	Dependences
· Intro to Mech. Eng. Design task handbook, for consistency



Work Package 1: 1st Practical, Laminating

	Start Date: 14/07/10
Duration: two weeks
End Date: 30/07/10
Task Leader: Andrew French (AF)
Contributors: Arnaud Marmier (AM)

	Work package Objectives
· Generate task sheet for 1st practical
· Generate factsheets (FS)
· Generate video “How-to” (Vid)


	Description of Work
· The first practical is based on laminating two 210*200 panels, one epoxy/glass, one “eco”
· It is also used to introduce students to the language of composites, and to various examples of eco-composites (to generate ideas), and to bibliographic research
· It is marked by a photo/video report and by inspection of two samples
· It is followed by “2nd practical, testing of laminates”


	Equipment and Facilities
Facilities
· Student workshop
Equipment
· H&S equipment from S21C (respirator)
· Epoxy resin, UV-L resin
· Glass cloth, 4 and 6 oz, Linen cloth, Other ????


	Summary of Deliverables
Ref
Title
Responsibility
Due Date
Comments
1A
Task sheet (What, how, marking scheme)
AM
21/07/10
1B
FS1: Online bibliography
AM
23/07/10
1C
Vid1: Online bibliography
AM
30/07/10
1D
FS2: Intro to composites
AF
?
1E
FS3: Eco-composites
AF
?
1F
FS4: How to laminate
AF
?
1G
Vid2: How to laminate
AF
?
1H
FS5: Generic H&S
AF
Not certain
1I
FS6: Standards
AF
Not certain


	Dependences
· “Surfing in the 21st century” (S21C) reports
· S21C repository (www.4shared.com login: hk231@ex.ac.uk password: surfboard)
· AF’s preliminary research



Work Package 2: 2nd Practical, Testing laminates

	Start Date: 02/08/10
Duration: one weeks
End Date: 07/08/10
Task Leader: Andrew French (AF)
Contributors: Arnaud Marmier (AM)

	Work package Objectives
· Generate task sheet for 1st practical
· Generate factsheets (FS)
· Generate video “How-to” (Vid)


	Description of Work
· The second practical is based on testing the laminates produced in Pract1
· It is also used to introduce students to careful and thorough testing
· It is marked by a very technical report (esp quality of  results analysis) and by a “competition” (how good are the samples)
· It is followed by “3rd practical, sourcing and testing of core material”


	Equipment and Facilities
Facilities
· Student workshop
· XAT Heavy Materials Laboratory, Room 123B, Harrison
Equipment
· Dog bone puncher
· Tensile testing machine


	Summary of Deliverables
Ref
Title
Responsibility
Due Date
Comments
2A
Draft Task Sheet (What, how, marking scheme)
AM
04/08/10
2B
FS7: Tensile testing
AF
03/08/10
2C
Vid3: Tensile testing
AF
03/08/10
2D
FS8: Ageing
AF
04/08/10
2E
Vid4: Ageing
AF
04/08/10
2F
FS9: Water absorption
AF
05/08/10
2G
Vid5: Water absorption
AF
05/08/10


	Dependences
· WP1 (provides samples)



Work Package 3: Sourcing and testing of core material

	Start Date: 09/08/10
Duration: 1 week
End Date: 13/08/10
Task Leader: Andrew French (AF)
Contributors: Arnaud Marmier (AM)

	Work package Objectives

· Generate task sheet for 3rd practical
· Generate factsheets (FS)
· Generate videos “How-to” (Vid)


	Description of Work
· The students are required to source/produce an eco core material, foam or
· The core material should be subjected to compressive tests


	Equipment and Facilities
Facilities
· Student workshop
· XAT Heavy Materials Laboratory, Room 123B, Harrison
Equipment
· Band Saw
· Lloyd Instruments EZ-20 testing machine


	Summary of Deliverables
Ref
Title
Responsibility
Due Date
Comments
3A

Draft Task Sheet (What, how, marking scheme)

AM

09/08/10

3B

FS10: Core Materials, Foam
AF

10/08/10

3C

Vid6: Compressive testing

AF

12/08/10

3D

FS11: Core Materials, Honeycomb 
AF

11/08/10

3F

Vid7: Honeycomb
AF

13/08/10



	Dependences
· WP2 (testing background ?)



Work Package 4: Manufacture and test of Sandwich panels
	Start Date: 09/08/10
Duration: 1 week
End Date: 13/08/10
Task Leader: Andrew French (AF)
Contributors: Arnaud Marmier (AM)

	Work package Objectives

· Generate task sheet for 4th practical
· Generate factsheets (FS)
· Generate videos “How-to” (Vid)


	Description of Work
· The material from WP3 is to be used in the construction of a sandwich panel *(FS- Sandwich Panels) in conjunction with the chosen eco-composite from WPs1&2
· Sandwich panels of uniform 10x10x120mm are subjected to flexural tests and to  impact tests
· It is marked by a very technical report (esp quality of  results analysis) and by a “competition” (how good are the samples)



	Equipment and Facilities
Facilities
· Student workshop
· XAT Heavy Materials Laboratory, Room 123B, Harrison
Equipment
· Band Saw
· Lloyd Instruments EZ-20 testing machine
· Resil impactor


	Summary of Deliverables
Ref
Title
Responsibility
Due Date
Comments
4A

Draft Task Sheet (What, how, marking scheme)

AM

4B
FS13: 3point bending test
AF

4C
Vid8: 3point bending test
AF

4D
FS14: Impact testing
AF

4E
Vid9: Impact testing
AF



	Dependences
· WP2 (testing background ?)



Appendix A: List of Fact Sheets and Videos
Fact sheets
	FS1: Online bibliography

	FS2: Intro to composites

	FS3: Eco-composites

	FS4: How to laminate

	FS5: Generic H&S

	FS6: Standards

	FS7: Tensile testing

	FS8: Ageing

	FS9: Water absorption

	FS10: Core Materials, Foam

	FS11: Core Materials, Honeycomb 

	FS12: 3point bending test

	FS13: Impact testing


Videos
	Vid1: Online bibliography

	Vid2: How to laminate

	Vid3: Tensile testing

	Vid4: Ageing

	Vid5: Water Adsorption

	Vid6: Compressive testing

	Vid7: Honeycomb

	Vid8: 3point bending test

	Vid9: Impact testing


