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Wagga Wagga High School
Year 10 Stage 5 Industrial Technology: Metal Fabrication 3
Unit: BBQ and case 
	Focus area: Metal Fabrication 3                   Unit title: BBQ and case

	Description: The BBQ’s design provides the opportunity for students to use design principles to enhance and individualise their project. Students will develop and use jigs to assist the manufacture of components for the project. Students will be asked to investigate joining and fabrication techniques.

The BBQ case will be completed in conjunction with the BBQ and will encourage students to develop problem solving skills and consider design enhancements. 
	Outcomes
A student:

	
	5.1.1
identifies, assesses and manages the risks and OHS issues associated with the use of a range of materials, hand tools, machine tools and processes

	
	5.1.2
applies OHS practices to hand tools, machine tools, equipment and processes

	
	5.2.1
applies design principles in the modification, development and production of projects

	
	5.2.2
identifies, selects and competently uses a range of hand and machine tools, equipment and processes to produce quality practical projects

	
	5.3.1
justifies the use of a range of relevant and associated materials

	This project will include a project report incorporating the following aspects:

· work method statements (WMS)
· selection and use of resources
· industry related terminology
· OH&S regulations
· societal and environmental implications
· elements of the design process.

The project report will be developed using appropriate workplace communication skills.
	5.3.2
selects and uses appropriate materials for specific applications

	
	5.4.1
selects, applies and interprets a range of suitable communication techniques in the development, planning, production and presentation of ideas and projects

	
	5.4.2
works cooperatively with others in the achievement of common goals

	
	5.5.1
applies and transfers acquired knowledge and skills to subsequent learning experiences in a variety of contexts and projects

	
	5.6.1
evaluates products in terms of functional, economic, aesthetic and environmental qualities and quality of construction

	
	5.7.1 describes, analyses and uses a range of current, new and emerging technologies and their various applications.

	Suggested unit length: 20 weeks
	5.7.2
describes, analyses and evaluates the impact of technology on society, the environment and cultural issues locally and globally

	Resources

	Metal workshop

Hand tools and power tools

Guest speakers: Principal, WorkCover Rep.
	Internet and other computer resources

Standard operating procedures (SOP) for general metal arc (GMA) welder

WMS proforma
	Material as per cutting list 

Computer aided drafting (CAD)

Sheet metal business suitable for excursion


	Industrial Technology: Metal
	

	Metal Fabrication Specialised Module 3: BBQ and case

	Students learn about:
	Students learn to:
	Teaching strategies 

	OHS and Risk Management
	
	

	· the intent of the OHS Act and the role of WorkCover in the workplace

· potential hazards in the work environment

· safe handling of chemicals
	· select and use personal protective equipment (PPE)
· identify specific OHS issues associated with the production of practical projects

	· Guest speakers: Principal to discuss the role of WorkCover in the workplace for our workshops. Possibly a Workcover representative to discuss the role of Workcover in the workplace in general.

· Review safety audits conducted in Year nine course and discuss any new issues or guidelines in regard to personal protective equipment (PPE) and SOPs.
· Students conduct a project risk assessment prior to starting work in order to identify potential hazards and suggest ways to manage the issues

	Materials
	
	

	· the properties and applications of materials associated with metal fabrication
· metal finishes including:

· painting

· plating

· galvanising

· powder coating

· anodising
	· describe the properties of a range of metals 

· select and use a range of materials and components in the development and production of fabrication projects

· use finishes and protective coatings suitable for metal fabrication projects


	· Discuss and document in the project folio, various materials that may be used in the production of the BBQ and case. Develop a table highlighting the pros and cons of each material in relation to its application. Research other possibilities and discuss with class.

· Investigate a variety of different finishing techniques and select the most appropriate for use on the BBQ and case. Techniques for consideration may include painting, powder coating, hot dip galvanising, chemical blackening and plating.
· Students to make a choice regarding surface finishing and justify their choice.



	Students learn about:
	Students learn to:
	Teaching strategies 

	Equipment, Tools and Machines 
	
	

	· a range of equipment, tools and machines used in metal fabrication including:

· metal lathe

· drills

· grinders

· oxyacetylene equipment 

· MIG welding equipment

· cutting/bending/rolling/forming equipment
	· use tools, machines and equipment in the production of practical projects


	· Demonstrations during practical lessons highlighting aspects of personal safety and machine care.
· Students manufacturing practical projects.

· SOP for MIG Welder.
· Reinforce specific issues with regard to OH&S and use of PPE

· GMAW

· Lathe

· Oxy acetylene

	Techniques
	
	

	· a range of processes and techniques used for the shaping, bending and forming of metals

· a range of metal joining techniques and processes including:

· mechanical fasteners

· welding (MIG/oxyacetylene)

· adhesives
	· select and use a variety of techniques to shape and form metals in the production of practical projects


· select and use a variety of joining methods


	· Demonstrations during practical lessons.
· Edge forming

· Sheet metal joint construction

· Spot welding

· Riveting

· Discuss options for edge treatments and joining of materials used in the project.
· Students manufacturing practical projects.


	Students learn about:
	Students learn to:
	Teaching strategies 

	Links to Industry
	
	

	· industrial manufacturing techniques in metal fabrication including the application of computer-aided manufacture (CAM)
· new and emerging technologies in metal fabrication 


	· compare and contrast industrial processes with those undertaken in the classroom
· describe the impact of new and emerging technologies on careers and professions in metal fabrication

· compare new and emerging technologies to traditional technologies
	· Excursion to a sheet metal manufacturing workshop to view the processes undertaken in a commercial setting. Students to complete a brief report of what they saw including 
· similarities and differences between industry and school facilities
· the impact of new and emerging technologies on careers and professions in the light metal industries.

· Discussions throughout demonstrations comparing school based processes with those undertaken in industry.
· Students to identify an industrial process seen on the excursion and compare it to the equipment and processes applied in school

	Design
	
	

	· design principles and processes

· the efficient use of materials when planning projects

· project sequencing and time management

· research techniques
	· apply principles of design in the modification and design of metal projects

· identify and apply the factors influencing good design to the design and/or modification of projects

· produce freehand sketches to visualise, generate and record ideas 

· calculate the total cost of projects

· using standard available sizes, calculate economical quantities of materials for projects

· follow a planned sequence of operations

· use internet facilities when designing and making practical projects
	· Students suggest modifications to the core design of the BBQ. In doing this they are required to apply principles of successful design and discuss with the teacher the factors that make their modifications a success and justify their decisions.
· Generation of the project report that will incorporate a description of design decisions considered and include initial sketches and modifications.

· Production of WMS for both components of the project.

· Generate cutting and costing lists for both components and use a spreadsheet application to complete the calculations.

	Students learn about:
	Students learn to:
	Teaching strategies 

	Workplace Communication Skills 
	
	

	· working drawings

· industry terminology

· report writing (including the preparation of documentation to support the development and production of practical projects)
	· read, interpret and produce assembly and detail drawings to assist in the production of projects

· develop and use material lists 

· recall specialist terms and use them in context when reporting on the development and production of projects

· prepare and present reports to document the development of projects, identifying the materials, processes and equipment used

· prepare reports using a range of software and hardware displaying skills in more than one application
	· Advance skills in AutoCAD and manual drawing techniques through the generation of workshop drawings for the BBQ and developments for the case.

· Develop material cutting and costing lists using Microsoft Excel.

· Develop a glossary of industry terms for inclusion in the project report. Students should use these terms in their writing in the project report.

· Preparation of project report in line with the unit’s assessment task sheet.



	Societal and Environmental Impact
	
	

	· the effects of metal industries on society and the environment

· the consequences of raw material extraction on the environment


	· identify pollution control measures used in fabrication activities in metal industries


	· Research and discuss the affect the metals industries may have on the environment and how these affects are monitored and controlled. 
· Use an environmental issue in society today, e.g. coal powered furnaces compared to nuclear powered furnaces.


	Students learn about:
	Students learn to:
	Teaching strategies 

	Additional Content
	
	

	· a range of techniques and skills to enhance the appearance and/or function of practical projects
	· select and use techniques in addition to or further to any of the methods nominated in previous modules
	

	· elementary CAD applications
	· use CAD programs to produce 2D workshop drawings for projects
	· Utilise AutoCAD in the production of final workshop drawing for both the BBQ and case.

	· applications of metals and corrosion control techniques
	· identify and investigate a range of materials and finishes used in the production of manufactured domestic products (refrigerators, washing machines, stoves etc)
	· Research assignment: Identify and investigate a range of materials and finishes used in the production of manufactured domestic products, e.g. refrigerators, washing machines, stoves etc. Compare and contrast the different finishes available and outline their benefits.


Unit: BBQ and case teaching and learning sequence

	Key to terms: 
· Work method statement (WMS) 

· Standard operating procedures (SOPs)
	· General metal arc welder (GMA or GMAW)

· Personal protective equipment (PPE)

	· Rolled hollow section (RHS)

	Timing
	Practical lessons
	Reg
	Theory lessons
	Reg
	Evidence of achievement

	Week 1
	Hand out material for rails.

Revise method for marking and cutting RHS.

Instruct students on the method to be used for capping the ends of the rails. 

Demonstrate and revise how to set up and use and shut down the oxy-acetylene torch for fusion welding the end caps.

Students to commence cutting and capping both rails.
	
	Handout assessment activity sheet and read through outlining focus key areas.
Discuss and set up the structure for the project report.

Discuss and document in the folio, various material types that will be used in the production of the BBQ and case.

Research other possibilities and discuss with class.


	
	Project development.

Project report.

	Week 2
	Continue cutting rails and fusion welding ends.

Hand out BBQ plates and de-burr.

Demonstrate and discuss the importance of setting up the rails parallel to each other and clamping to the plate.

Demonstrate marking out for holes in rails.


	
	Introduce the development of drawings for the project report highlighting the need for clearly communicating ideas. (Use AutoCAD or similar.)

Encourage students to modify and add their own design ideas where appropriate, discussing the need to be able to justify decisions.


	
	Project development.

Development of drawings.


	Timing
	Practical lessons
	Reg
	Theory lessons
	Reg
	Evidence of achievement

	Week 3
	Continue construction of rails. 
Demonstrate GMA welder, discuss SOP and the use of GMA welders in industry, e.g. rural industries.
Tack weld rails to plate, check for parallel and then weld in place using the GMA welder.
	
	Develop SOP for GMA welder.
Review safety audits conducted in year nine course and discuss any new issues or guidelines in regard to PPE and SOPs.

Reinforce the principles of risk management and the need to routinely review practices and procedures.
	
	Project development.

Development of SOP

	Week 4
	Continue practical work.
	
	Revise the writing of WMS. Discuss the components and structure of a WMS. Students begin writing.
	
	Project development.

WMS

	Week 5
	Cut grills and file to length.

Demonstrate set out and spacing for grills.

Begin welding on grills.

Demonstrate and discuss the use of bending jigs for repetitive work. Initiate a class discussion directing students to highlight the pros and cons.

Class to construct legs.
	
	
	
	Project development.

	Week 6
	Continue practical work.

Additional demonstrations as required.
	
	Develop cutting and costing list.
Continue WMS.


	
	Project development.

Cutting and costing list.
WMS

	Week 7
	Continue practical work.

Additional demonstrations as required.
	
	Begin glossary of industry terms and encourage students to use these terms when writing their project report.

Brainstorm possible terminology and develop class definitions.

	
	Project development.

Glossary of Industry terms.



	Week 8
	Demonstrate construction of guard.

Demonstrate marking out and shaping of tabs. Show how the appropriate location for these is found and how they should be tacked on.
	
	Guest speakers. Principal to discuss the role of WorkCover in the workplace for our workshops. Possibly a WorkCover rep to discuss the role of WorkCover in the workplace in general.
	
	Project development.



	Week 9
	Continue practical work.

Additional demonstrations as required.
	
	Research assignment: Identify and investigate a range of materials and finishes used in the production of manufactured domestic products, e.g. refrigerators, washing machines, stoves etc. Compare the different finishes available and outline the benefits of each.
	
	Project development.



	Week 10
	Continue practical work.

Additional demonstrations as required.


	
	
	
	Project development.



	Week 11
	Continue practical work.

Additional demonstrations as required.
	
	Research and discuss the affects the metals industries may have on the environment and how these affects are monitored and controlled. 
Consider an environmental issue in society today, e.g. coal powered furnaces compared to nuclear powered furnaces.
	
	Project development.



	Week 12
	Remove all burrs and spatter and prepare for painting.

Review safety procedures and use of PPE.
Paint all surfaces except cooking surfaces.
	
	Investigate a variety of different finishing techniques and select the most appropriate for use on the BBQ and case. These may include painting, powder coating, hot dip galvanising, chemical blackening and plating.

	
	Project development.



	Week 13
	Complete BBQs.
	
	Complete project report for BBQ.
	
	Completed BBQ.

Project report.

	Week 14
	Revise basic techniques for sheet metal production.

Demonstrate marking out techniques.

Discuss the need for accuracy in the construction of the case.

Demonstrate production of base and lid, revising skills as required.

Students begin construction of case.

Discuss safety issues relating to use of sheet metal.
	
	Review drawing techniques for drawing developments of sheet metal projects.

Construct drawings of the various components of the case.
	
	Project development.

Development of drawings.

	Week 15
	Continue construction of case.

Additional demonstrations as required.
	
	Development WMS for case.
	
	Project development.

WMS

	Week 16
	Continue construction of case.

Excursion to a sheet metal manufacturing workshop to view the processes undertaken in commercial settings.


	
	Continue WMS.

Students to complete a brief report of what they saw including: 

· similarities and differences between industry and school facilities

· the impact of new and emerging technologies on careers and professions in the light metal industries.
	
	Project development.

WMS



	Week 17
	Demonstrate hinging technique for lid.

Continue construction of case.
	
	Add case components to cutting and costing list.
	
	Project development.

Cutting and costing list.

	Week 18
	Students to use problem solving techniques to construct handle.

Continue construction of case.
	
	
	
	Project development.



	Week 19
	Continue construction of case.
	
	
	
	Project development.

	Week 20
	Complete construction of case.

Evaluate entire project.
	
	Complete any outstanding work on project report.
	
	Completed project.

Completed project report.
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