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Please revise the following text to suit your requirements.
This sample scheme of work covers both classroom and workshop based learning for Unit 301. It is based on 55 hours across 
13 sessions plus additional hours for independent learning. 
This is only an example of a possible scheme of work. You can use it as it is, adjust it or extract content to suit your delivery needs, or the needs of individual learners.
The schemes of learning are intended to be learner focused, and embrace current pedagogical methodology such as flipped and blended learning. 
Where possible we have included blended learning activities that make good use of technology so as to help centres fulfil the minimum amount of digital teaching recommended by government.
A version of this scheme of learning with full supporting materials is also available to purchase on SmartScreen.co.uk. 




Centres should also provide opportunities within the unit content to introduce the following wider skills and government initiatives:
English, mathematics and ICT 
employability skills and behaviours
British values (including the Prevent strategy).
Centres should also incorporate the following themes, where appropriate. Although they are not specifically referred to in the scheme of learning, City & Guilds regards these as essential in the teaching of the qualification:
spiritual, moral, social and cultural issues
health and safety considerations, in particular the need to impress upon learners the fact that they must preserve the health and safety of others as well as themselves
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	Lesson 1: Types of materials used in vehicle construction – Introduction
	Suggested teaching time: 3 hours

	Learning outcome: Understand the structure, classification and application of materials used in vehicle construction.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.1
Types of materials and their characteristics. 

	Introduce the different materials used in the construction of a vehicle and their individual characteristics including:
· ferrous metals (plain, low/medium/high carbon steel, cast iron, alloy steel and stainless steel) 
· non-ferrous metals (aluminium alloys, copper alloys, gold, titanium and zinc)
· plastics (thermoplastic polymeric materials such as: acrylic, polyvinyl chloride (PVC))
· glass
· composite materials such as: fibre reinforced (carbon fibre), glass reinforced plastic (GRP). 

Group to watch video of vehicle assembly plant. 
 
Opportunity for applied learning 
· In small groups, learners select one of the above materials, looking at the characteristics, and noting the advantages and disadvantages.


	www.carwow.co.uk/guides/glossary/Car-Materials-Explained

http://metalmotoring.blogspot.co.uk/2012/09/the-main-materials-used-to-build-car.html

Video links:
Mercedes Benz C-class assembly line:
www.youtube.com/watch?v=tb_1TrpUrmQ






	
Lesson 2: Application of materials in vehicle construction
	Suggested teaching time: 4 hours

	Learning outcome: Understand the structure, classification and application of materials used in vehicle construction.

	Topic
	Suggested teaching
	Suggested resources

	Topic 1.2
Applications of the materials used in vehicle construction. 
	Recap on types of materials used in vehicle construction, covered in lesson 1.
Tutor led discussion identifying where the materials identified in the previous lesson are applied:
· ferrous, eg steel body panels
· non-ferrous, eg aluminium engine blocks
· plastics, eg dashboard trims
· glass, eg tough and laminated for windscreens and windows 
· composite, eg carbon-fibre bumpers, body panels. 

Opportunity for applied learning 
· Learners should work in groups to research the use of materials in vehicle manufacturing using centre vehicles and online research methods. The learners should identify why materials are used, the manufacturing cost implications, as well as the advantages and disadvantages for the manufacturer. 
· Ask the groups to create a presentation which can be used for feedback to the rest of the group. 
	www.carwow.co.uk/guides/glossary/Car-Materials-Explained





	Lesson 3: Mechanical properties of materials (Part 1)
	Suggested teaching time: 6 hours

	Learning outcome: Understand properties of materials used in vehicle construction.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.1
Mechanical properties of materials. 

	Recap from lesson 2 regarding the applications of materials in automotive manufacturing.

Introduce the learners to the terms used when measuring the mechanical properties of materials (using the YouTube video): 
· strength (tensile, shear, compressive)
· hardness
· toughness
· ductility
· malleability
· elasticity and brittleness.

Opportunity for applied learning
· Learners to research the testing methods for each of the mechanical properties listed above. Either set-up a tutor-facilitated demonstration, or find the best example to watch on YouTube. An example test for tensile strength is listed.
	Video links:
Properties of materials: YouTube www.youtube.com/watch?v=LdxSW6pNj5s
https://en.wikipedia.org/wiki/List_of_materials_properties

Tensile strength test: 
YouTube www.youtube.com/watch?v=67fSwIjYJ-E




	Lesson 4: Mechanical properties of materials (Part 2) 
	Suggested teaching time: 4 hours

	Learning outcome: Understand properties of materials used in vehicle construction. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.1
Mechanical properties of materials. 

	Recap lesson 3 on the mechanical properties of materials used in vehicle construction. 

Present information to the learners describing the individual mechanical properties as identified in lesson 3 of materials used in vehicle construction including: 
· ferrous and non-ferrous metals (eg engine blocks, cylinder heads)
· non-metals (eg body panels, smart materials)
· ceramics and glass
· composite materials (eg carbon fibre, Kevlar).

Opportunity for applied learning
· Learners to create a table that identifies the mechanical properties of each material (from those listed above) used in the construction of a vehicle of their choice, the advantages and disadvantages relating to that material/properties, the current use of the material and possible alternative uses within vehicle manufacturing.
	https://en.wikipedia.org/wiki/List_of_materials_properties

Video links:
Application of materials: YouTube
www.youtube.com/watch?v=l2J6G3c3Wik






	
Lesson 5: Physical properties of materials.
	Suggested teaching time: 4 hours

	Learning outcome: Understand properties of materials used in vehicle construction.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.2
Physical properties of materials. 
	Recap on lesson 4. 

Identify with the learners the physical properties, such as density, melting temperature and atomic structure of the following materials: 
· ferrous and non-ferrous metals
· non-metals
· ceramics, glass and composite materials 
· smart materials.

Opportunity for applied learning
· Learners to add to the table created in the previous lesson. They should identify the physical properties of the materials on the table, the advantages and disadvantages relating to that material/properties, the current use of the material and possible alternative uses within vehicle manufacturing.

	https://en.wikipedia.org/wiki/Physical_property

http://pdg.lbl.gov/2015/AtomicNuclearProperties/






	Lesson 6: Thermal properties of materials. 
	Suggested teaching time: 4 hours

	Learning outcome: Understand properties of materials used in vehicle construction.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.3
Thermal properties of materials. 
	Recap from lesson 5 on physical properties of materials. 

State the thermal properties, such as conductivity and expansivity of the following materials: 
· ferrous and non-ferrous metals
· non-metals
· ceramics, glass and composite materials
· smart materials.

Opportunity for applied learning
· Learners to add to the table created in the previous lesson. Identify the thermal properties of the materials on the table, the advantages and disadvantages relating to that material/properties, the current use of the material and possible alternative uses within vehicle manufacturing.


	www.engineersedge.com/properties_of_metals.htm

Video links:
YouTube
Thermal conductivity:
www.youtube.com/watch?v=TmeJFYJcdaw

Thermal expansion:
www.youtube.com/watch?v=EkQ2886Sxpg 







	Lesson 7: Electrical and magnetic properties. 
	Suggested teaching time: 4 hours

	Learning outcome: Understand properties of materials used in vehicle construction.

	Topic
	Suggested teaching
	Suggested resources

	Topic 2.4 
Electrical and magnetic properties of materials. 
	Recap on lesson 6 on thermal properties of materials.
Introduce and explain the electrical and magnetic properties such as conductivity, resistivity and permeability, of the following materials:
· ferrous and non-ferrous metals
· non-metals
· ceramics, glass and composite materials
· smart materials.

Opportunity for applied learning 
· Learners to add to the table created in the previous lesson. Identify the electrical and magnetic properties of the materials on the table, the advantages and disadvantages relating to that material/properties, the current use of the material and possible alternative uses within vehicle manufacturing.
· Ask learners to feedback on their findings to the group.
	https://en.wikipedia.org/wiki/List_of_materials_properties

Electromagnetic permeability: https://en.wikipedia.org/wiki/Permeability_(electromagnetism)

Video links:
YouTube
Electrical conductivity: 
www.youtube.com/watch?v=QgxYz1ZQKAM

Electrical resistivity:
www.youtube.com/watch?v=FPZiMVna1ls






	Lesson 8: Processes applied to metallic materials.
	Suggested teaching time: 5 hours

	Learning outcome: Know effects of processing on the structure and behaviour of materials. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.1
Impact of processing on the structure on metals. 
	Recap on lesson 7 on electrical and magnetic properties of materials.
Give an explanation and rationale of the effects of processing metals during hot and cold working and distinguish between the processes of:
· annealing
· quench hardening
· tempering 
· case hardening
· precipitation hardening.

Opportunity for applied learning
· In small groups, ask the learners to research the above processes, documenting the process, the effect on the structure of the materials, and how these processes are used in the automotive industry.
· Present findings to the rest of the group. 
· Either set-up a tutor-facilitated demonstration of each hot and cold working process listed above, or find the best example to watch on YouTube.

	https://en.wikipedia.org/wiki/Metalworking#Heat_treatment

https://depts.washington.edu/matseed/mse_resources/Webpage/Metals/metalprocessing.htm

Video links:
YouTube
Heat treatment: 
www.youtube.com/watch?v=H9GrDMbwbdA
www.youtube.com/watch?v=9tlsq2ESQz0
www.youtube.com/watch?v=phhXy1XgLLs




	
Lesson 9: Processes applied to non-metallic materials
	Suggested teaching time: 5 hours

	Learning outcome: Know effects of processing on the structure and behaviour of materials. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 3.2
Impact of processing on the structure on non-metals.
	Recap from lesson 8 on the impact of hot and cold working processes on the structure of materials. 
Explain the effects of processing thermoplastic polymers, and compare thermosetting polymers and thermoplastic polymers with consideration to:
· recyclability
· mechanical properties and application of each type of thermosetting and thermoplastic polymers – thermosetting cannot be re-shaped or reused once set and thermoplastic can be re-melted into a liquid state.

Opportunity for applied learning
· In small groups, ask the learners to research the above processes, mechanical properties and applications of both thermosetting and thermoplastic polymers.
	https://en.wikipedia.org/wiki/Thermosetting_polymer

www.ihs.com/products/chemical-technology-pep-thermosetting-resins-1976.html






	Lesson 10: Welding methods
	Suggested teaching time: 3 hours

	Learning outcome: Compare methods used to join materials during vehicle construction. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 4.1
Welding methods used in vehicle construction. 
	Recap from lesson 9 on the processing structure of non-metals.
Identify and describe the types of welding methods used in vehicle construction: 
· spot welding
· MIG welding
· TIG welding
· gas welding to include brazing and soldering
· plasma arc welding.

Opportunity for applied learning
· In small groups, ask the learners to research the above welding methods and give a summary of where these methods are used in the construction of vehicles.
	https://en.wikipedia.org/wiki/List_of_welding_processes

Video links:
Welding types – an overview of welding processes:
YouTube
www.youtube.com/watch?v=xrPeKfKW3Eo






	Lesson 11: Welding methods (practical)
	Suggested teaching time: 6 hours

	Learning outcome: Compare methods used to join materials during vehicle construction. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 4.1
Welding methods used in vehicle construction. 
	Recap from lesson 10 on the types of welding methods.

Opportunity for applied learning
· Tutor led demonstration of the welding methods using appropriate task based contextualised examples:
· spot welding
· MIG welding
· TIG welding
· gas welding to include brazing and soldering
· plasma arc welding.
· Learners to practice two of the welding methods listed above.
· In small groups ask the learners to research the above welding methods and give a summary of where these methods are used in the construction of vehicles.
	https://en.wikipedia.org/wiki/List_of_welding_processes

Video links:
Welding types – an overview of welding processes:
YouTube
www.youtube.com/watch?v=xrPeKfKW3Eo







	Lesson 12: Mechanical fixings
	Suggested teaching time: 3 hours

	Learning outcome: Compare methods used to join materials during vehicle construction. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 4.2
Mechanical fixings used in vehicle construction. 
	Recap from lesson 10 on the different welding types. 
Identify and explain the types of mechanical fixing methods used in vehicle construction. The fixing types should include:
· threaded fixings.
· non-threaded fixings.

Opportunity for applied learning
· In small groups, ask the learners to research the fixing types listed above and give a summary of where these methods are used in the construction of vehicles.
	www.boltdepot.com/fastener-information/measuring/tpiandpitch.aspx

Video links:
Cutting an external thread using die and die stock
YouTube
www.youtube.com/watch?v=gVcwjjBAT4Q





	Lesson 13: Adhesives used    
	Suggested teaching time: 4 hours

	Learning outcome: Compare methods used to join materials during vehicle construction. 

	Topic
	Suggested teaching
	Suggested resources

	Topic 4.3
Adhesives used in vehicle construction. 
	Recap from lesson 11 on types of mechanical fixings.
Explain and describe the different types of adhesives used in vehicle construction. The adhesives should include:
· anaerobic
· cyanoacrylate
· epoxy
· plastisol
· polyurethane
· solvent rubber.

Opportunity for applied learning
· In small groups, ask the learners to research the above adhesives and give a summary of where these methods are used in the construction of vehicles. 
· Ask learners to feedback on their findings to the peer group and discuss where these various adhesives could be best used in the manufacture of vehicles.
	www.adhesives.org/adhesives-sealants/science-of-adhesion/design-of-adhesives-bonds/types-of-adhesives

https://en.wikipedia.org/wiki/Adhesive

www.permabond.com/blog/2011/01/13/bond-plastics-metals-alloys/
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