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Stage 5 Industrial Technology: Engineering

Year 9 Folding table unit
	Engineering 1 Structures
	Unit title: Folding table
	Suggested timeframe: 10 weeks

	Students will further investigate loads and forces in members of a structure to determine safe working loads using factors of safety. Composite materials will be introduced, and students will conduct experiments with folding and locking components. Corrosion resistance by galvanising will be experienced, including post welding treatment.


	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

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

5.7.2
describes, analyses and evaluates the impact of technology on society, the environment and cultural issues locally and globally.

	Resources:

Metal workshop

Access to computer room

Access to wood workshop
	Techsafe safety information and tests

Tube bender

MIG welder

Cold Gal: zinc based protective coating paint (Galmet)

	Materials:

Gal Mild Steel tube 020

Gal Mild Steel strip 20 x 3 mm

Rivets

Table Top options - lamipanel, hardboard, plywood, gal steel sheet




Industrial Technology Engineering Year 9: Folding table unit

	Engineering 1 Structures

	Students learn about:
	Students learn to:
	Teaching strategies

	OHS and Risk Management

· the safe use and handling of hand, power and machine tools

· the use of personal protective equipment in the workshop

· elementary first aid procedures
	· safely use tools, materials and equipment

· use personal protective equipment when working with materials, tools and machines


	· Students use Risk assessment sheet.

· Teacher demonstrations of correct use of tube bender and MIG welder.

· Students use Techsafe information and tests.

· Use of PPE.

	Materials

· the properties, structure and applications of materials including:
–
hardness
–
ductility
–
tensile and compressive strength

· the elastic and plastic behaviour of materials

· the basic structure and advantages of composite materials used in engineered structures
· the corrosion and/or degradation of materials used in structures
	· use materials in the design and production of structures based on an understanding of their properties

· conduct experiments and tests to understand the properties of materials

· use techniques to minimise corrosion and/or degradation of materials used in practical projects
	· Discuss the process and the difficulty of bending round steel tube: test bending.

· Discuss the structural advantages of composite materials: test properties of lamipanel.

· Explain the advantages/disadvantages of using pre-galvanised tube.

	Equipment, Tools and Machines

· a range of equipment, tools and machines used in experiments, prototypes and products
	· use a range of equipment to carry out experiments and construct projects in relation to engineered structures
	· Demonstrations.

· Supervision of project production.


	Engineering Principles and Processes

· the nature and purpose of structures:  bridges, buildings, dams, chairs

· elements that make up structures: beams, columns, braces 

· fundamental quantities, derived quantities and their units: force, mass, acceleration

· forces that act on structures: wind loads, live loads, weight etc

· the effects of forces on structures: reactions, induced stress, deflection and motion
	· design and construct simple structures for specific purposes

· experiment with load applications on structures:

· destructive and non-destructive testing

· determine the effects of forces on engineered structures
	· Each student to assess the load that their table design will be subjected to.

· Conduct tests to determine the bending properties of the tube steel. Tabulate the results.

· Experiment to ascertain the stability of the leg folding mechanism.

· Examples of folding mechanisms investigated, e.g. school exam desks, card table.

	Links to Industry

· a range of engineering fields and traditional, current and emerging technologies that relate to engineering
	· list some branches of engineering involved in designing structures

· list career paths in engineering
	· Discuss the roles of mechatronic engineers and production engineers.

	Design

· design principles and processes

· Australian Standards for engineering design

· alternative design solutions appropriate to engineered structures 

· past, present and future challenges in engineering structures, e.g. Empire State Building, Sydney Opera House
	· identify the functional and aesthetic aspects of the design of some structures

· use elementary design principles and processes in the design and production of structures
	· Each student to determine final use for their folding table, and design it accordingly.

· Student to design size, shape, material for top and folding mechanism.


	Workplace Communication Skills

· freehand drawing and sketching

· reading and interpreting graphics 

· pictorial and orthogonal drawings

· text types to support the documentation of practical projects and processes including: 
–
procedure
–
factual recount

· a range of computer software applications

· industry terminology
	· sketch ideas for simple structures

· read and interpret simple engineering drawings

· prepare reports to document experiments and processes undertaken in the development and production of practical projects

· prepare reports using word-processing software 

· identify specialist terms and produce a glossary
	· Students to prepare a sketch folio showing all details of their design, including a complete materials cutting list.

· Students to produce a workshop drawing of their table design using Vectorworks CAD.

· At the conclusion of the project, students will prepare a factual recount report on the process.

· Add new terms to the glossary.

	Societal and Environmental Impact

· the impact of engineering on society and the physical environment
	· analyse a structure in terms of its effect on the community, e.g. dam, bridge

· discuss some legal and ethical issues that apply to engineered structures


	· Galvanising: Fumes and other byproducts.
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