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Stage 5 Industrial Technology: Engineering

Year 9 Can crusher unit
	Engineering 2 Mechanisms
	Unit title: Can crusher
	Suggested time frame: 12 weeks

	The can crusher is a high end project for stage 5 students which allows all syllabus outcomes to be met in an interesting and stimulating way.

Students are required to select and use skills, techniques, equipment and materials that specifically draw upon accumulated knowledge from previous units.


	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:

Metals based room

MIG equipment

Angle grinder

Metal lathe

Drill press
	Video:  Designing a shop project

Classroom video, Warriewood NSW

Video:  Non-ferrous metals

Classroom video, Warriewood NSW

NBB09 Welding and thermal cutting

Student Workbook 1997, TAFE NSW

Schlenker and McKern, Engineering Mechanics, Chapter 18.
	Materials:

70 x 5 plate

25 x 5 bar

25 x 25 tube

20 x 20 tube

10 mm diameter rod 
split pin


Industrial Technology Engineering Year 9: Can crusher unit

	Engineering 2 Mechanisms

	OHS and Risk Management

· identified hazards in the safely use hand and power tools, materials, finishes and equipment

· select and use personal protective equipment work environment

· principles of risk management

· clean and hygienic work practices
	· safely use hand and power tools, materials, finishes and equipment

· select and use personal protective equipment
	· Revise safe use of MIG welder.

· Review basic theory of welding metals.

· Review lathe safety procedures.

	Materials

· the properties, structure and applications of materials related to engineered mechanisms: toughness, malleability, corrosion resistance, torsional and shear strength

· the classification of engineering materials

· typical materials used in mechanisms

· the modification of materials to improve their mechanical and chemical properties:  heat treatment, cladding, reinforcement
	· use materials in the design and production of mechanisms based on an understanding of their properties

· experiment to understand properties such as: toughness, strength, torsion and shear, corrosion resistance, malleability

· classify materials into groups, e.g. metals – ferrous, non-ferrous, alloys, polymers – thermosetting, thermoplastic, 
ceramics – building ceramics, engineering ceramics
	· Discuss appropriate material for can crusher.

	Equipment, Tools and Machines

· a range of equipment, tools and machines used in experiments, prototypes and products
	· use a range of equipment, hand and power tools to carry out experiments and construct projects/models in relation to engineered mechanisms

	· Review previous learning on lathe operation.

· Practice welding with MIG.


	Engineering Principles and Processes

· the nature and purpose of mechanisms

· components that make up mechanisms

· the function and operation of mechanisms such as levers, pulleys, gears and cams

· friction and its significance to the operation of mechanisms

· mechanical advantage, velocity ratio and efficiency in mechanisms

· methods of driving mechanisms
	· dismantle and assemble mechanisms to understand how they work

· design and construct mechanisms for specific purposes

· carry out experiments to demonstrate engineering principles
	· Examples: scissor jack, bike brake mechanism.

· Discuss the MA of can crusher.

· Indicate on prototype where engineering principles are applied.

	Links to Industry

· a range of engineering fields and traditional, current and emerging technologies that relate to engineering
	· describe different careers in engineering
	· From previous units initiate discussion on the role of the engineer and list the fields of engineering that are currently applied in our society.

	Design

· design principles and processes

· Australian Standards relevant to engineering design

· the factors influencing the design of mechanisms including: material choices, energy sources, structures

· past, present and future challenges in the application of engineering mechanisms
	· modify designs and follow a planned construction sequence in the development and production for projects relating to engineered mechanisms

· observe standards in the development of engineered mechanisms


	· As a class, plan the steps in construction and list the skills that would be required for each step.

· From a working drawing draw up a parts list.


	Workplace Communication Skills

· reading and interpreting graphics

· freehand drawing and sketching

· pictorial and orthogonal drawings

· report writing (including the preparation of documentation to support experimental work and the production of practical projects)

· a range of computer software applications

· industry terminology
	· understand and apply engineering data and terminology

· sketch ideas for components or products

· read, interpret and produce simple engineering drawings: isometric, orthogonal

· prepare reports outlining the development of experiments or projects identifying the materials, processes and equipment used

· prepare and present reports using software and hardware including word processing and spreadsheets
	· Sketch each item and fully dimension.

· Record all information in folio.

	Societal and Environmental Impact

· the impact of the focus area on society and the physical environment
	· analyse an engineered mechanism in terms of its effect on society and/or the environment, e.g. lifting bridge, gearbox
	· Discuss the impact of mechanical engineering in today’s society.

· Students to record evidence of mechanical engineering around the home.

	Additional Content

· the relationship between components in complex mechanisms

· moments

· mechanical advantage, velocity ratio and efficiency for simple mechanisms
	· develop projects using combinations of different mechanisms

· apply the principles of and calculate moments in simple engineered mechanisms

· calculate mechanical advantage, velocity ratio and efficiency for simple mechanisms


	· As a class, determine the force required to crush an aluminium can, end on and then on its side. Record the procedure and results. See Week 2.


	Engineering 2 Mechanisms: Nut cracker unit

	Time
	Practical exercises
	Associated exercises
	Evidence of achievement

	Week 1
	· MIG welding demonstration.

· Practical exercise on MIG.

· Interpret drawing (1).


	· Workplace safety: gas metal arc welding from Section 18 NBB09 TAFE Student Workbook.
	· Review questions completed from page 111 of NBB09.

· Complete an item list of materials and sizes.



	Week 2
	
	· Discuss applications of 1st, 2nd, and 3rd order levers.

· Calculate MA of simple lever problems  
MA = L/E Chapter 18, Schlenker and McKern Engineering Mechanics.

· By experimentation, calculate force required to crush a can by placing weights on top.


	· Record procedure and results in Word and Excel.

	Week 3
	· Ask students to list on the whiteboard, the types of engineers they are aware of.

· Allow time and facilities to do an Internet search in groups of 3–4, on several different engineering fields. 
	· Research.

· www.sydney.ieaust.org.au
· www.gradlink.edu.au
· What career path can engineers from different fields take?

· Ask students to form small groups and Internet search a specific field, e.g. bio, aero, civil, electrical, hydro, mechanical engineering.

· Ask each group to present a paper on educational pathways and a specific example of work done by an engineer in their chosen field.


	· Small group reports findings to class/group possibly using a Powerpoint presentataion.

	Week 4
	· Ask students to sketch items listed in Week 1 to scale and fully dimensional.

· As a class, plan the steps in construction of crusher and list skills required for each step.


	
	· Record data and sketches in folio.

· Record in folio.

	Weeks 
5–10
	· Construction of project.
	· Record weekly or daily work schedule.
	· Safe work procedure and successful construction.



	Weeks 
11–12
	· Testing and recording of force required to crush an aluminium can using crusher.


	· Compare results to the experiments in Week 2.
	· Tabulated results and conclusion.
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