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Internal Assessment Resource

Construction and Mechanical Technologies Level 3
	This resource supports assessment against:

Achievement Standard 91625

Demonstrate understanding of a complex machine

	Resource title: Milling machine

	3 credits

	This resource:

· Clarifies the requirements of the Standard

· Supports good assessment practice

· Should be subjected to the school’s usual assessment quality assurance process

· Should be modified to make the context relevant to students in their school environment and ensure that submitted evidence is authentic


	Date version published by Ministry of Education
	December 2012

To support internal assessment from 2013

	Quality assurance status
	These materials have been quality assured by NZQA. NZQA Approved number A-A-12-2012-91625-01-6198

	Authenticity of evidence
	Teachers must manage authenticity for any assessment from a public source, because students may have access to the assessment schedule or student exemplar material.

Using this assessment resource without modification may mean that students’ work is not authentic. The teacher may need to change figures, measurements or data sources or set a different context or topic to be investigated or a different text to read or perform.




Internal Assessment Resource 
Achievement Standard Construction and Mechanical Technologies 91625: Demonstrate understanding of a complex machine
Resource reference: Construction and Mechanical Technologies 3.25
Resource title: Milling machine
Credits: 3
Teacher guidelines

The following guidelines are supplied to enable teachers to carry out valid and consistent assessment using this internal assessment resource.

Teachers need to be very familiar with the outcome being assessed by Achievement Standard Construction and Mechanical Technologies 91625. The achievement criteria and the explanatory notes contain information, definitions, and requirements that are crucial when interpreting the Standard and assessing students against it. 
Context/setting 

This activity requires students to demonstrate their understanding of a milling machine, in a presentation or report. 
Students will gather and analyse information about the mechanical components that comprise a milling machine, including information about their function(s) and how they combine to allow a milling machine to function. 

Students will be assessed on how well they understand the components, functions, and energy efficiency of the milling machine.
Before students begin this assessment activity, provide them with opportunities to explore and investigate a range of complex machines as part of your teaching and learning programme so that they can learn: the components and their functions within complex machines; how to use technical language, diagrams, and symbols to explain how complex machines work; how required energy efficiencies are obtained for complex machines, and how this impacts on a machine’s energy system.
You could adapt the task to suit another machine that fulfils the criteria of a complex machine – see explanatory note 3 of the standard for guidance. 

Select or negotiate with your students a suitable complex machine for them to investigate. The machine could be one that a student(s) has designed and/or manufactured. Examples include: a solar-powered vehicle, or a Kontiki (battery-powered or electric motor).
Conditions 

This assessment resource requires students to investigate, gather evidence, and present information that demonstrates their understanding of a milling machine. 

You could give students approximately six weeks of in-class and out-of-class time to complete the work, depending on how you have structured your prior teaching and learning. Adapt this timeframe to suit your context.

Alternatively, you may prefer your students to gather the evidence throughout the year and then prepare their report/presentation of their understanding in a more limited time, such as two weeks. 

Students can gather information individually or in groups, but will present individual reports that demonstrate their personal understanding of a milling machine. 

Resource requirements 

Students could access information on industrial milling centres through Gateway placements or school visits. Other useful information sources could include:

Culley, R. (ed). (1988). Fitting and Machining. TAFE Publications Unit.
Pedersen, G. (2011). Kontiki Fishing. The Shed, December 2011–January 2012. 

Operator manuals for milling machines:
2.1 Machine Tool Basics – Milling Machine Operations. SMITHY GRANITE 3-in-1: http://www.youtube.com/watch?v=CVnSq2fDfGU&feature=endscreen&NR=1
2.2 Machine Tool Basics – Mill Cutting Tools Operations. SMITHY GRANITE 3-in-1: http://www.youtube.com/watch?v=ckzK-LbeZmY&feature=related 

2.3 Machine Tool Basics – Mill Workholding Tools. SMITHY GRANITE 3-in-1: http://www.youtube.com/watch?v=4mhT1a28qO0&feature=related 

2.4 Machine Tool Basics – Milling Controls. SMITHY GRANITE 3-in-1: http://www.youtube.com/watch?v=MKiiXubKaGM&feature=related 

Aspects of energy efficiency in machine tools: http://www.heidenhain.ru/fileadmin/pdb/media/img/Energieeffizienz_WZM_en.pdf
Crash course in milling: Chapter 1 – Basic Machine Anatomy. Glacern machine tools: http://www.youtube.com/watch?v=U99asuDT97I 

Crash course in milling: Chapter 2 – Basic Machine Operation. Glacern machine tools: http://www.youtube.com/watch?v=RIbdYmmhPDI&feature=related
Home built milling machine: http://steelguitarbuilder.com/forum/viewtopic.php?f=11&t=643&sid=37567bcb179450f5f583e76238bbbb7e 

Introduction to energy: http://www.heidenhain.ru/fileadmin/pdb/media/img/Energieeffizienz_WZM_en.pdf
LEGO 3D milling machine carves amazing 3D shapes out of foam: http://www.geek.com/articles/geek-cetera/lego-3d-milling-machine-carves-amazing-3d-shapes-out-of-foam-20110820/ 

Milling machine: http://web.mit.edu/2.670/www/Tutorials/Machining/mill/Description.html
Milling machine setup – Crash course in Milling: http://www.eartaker.net/machining/milling/setup.php 

Additional information 

None.
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Achievement Standard Construction and Mechanical Technologies 91625: Demonstrate understanding of a complex machine
Resource reference: Construction and Mechanical Technologies 3.25
Resource title: Milling machine
Credits: 3
	Achievement
	Achievement with Merit
	Achievement with Excellence

	Demonstrate understanding of a complex machine.
	Demonstrate in-depth understanding of a complex machine.
	Demonstrate comprehensive understanding of a complex machine.


Student instructions 
Introduction 
This assessment activity requires you to demonstrate your understanding of a milling machine in a presentation or report.

Teacher note: Adapt this resource for another complex machine (see explanatory note 3 of the Standard) to suit your context and students. 

Select or negotiate a machine with your student(s). You could choose a complex machine that is designed and/or manufactured by a student(s). Examples include: a solar-powered vehicle, or a Kontiki (battery-powered or electric motor).

You may work with other students during the investigation phase, but you must present your own evidence that clearly articulates your understandings of concepts related to a complex machine. 

Your teacher will provide you with details of the time allowed to complete this task.

Teacher note: Adapt this timeframe to suit your context and students. For example, you may decide to have your students gather evidence in an ongoing way throughout the year.
You will be assessed on how well you demonstrate understanding of a milling machine including the components, functions, and energy efficiency of the milling machine.

Task 

Investigate a milling machine

Investigate a milling machine and collect evidence using technical language, diagrams and symbols as appropriate so that you:
· explain how a milling machine works 
· explain the components and function(s) of a milling machine 

· discuss how components enable the milling machine to achieve its function(s)

· discuss the energy efficiency of a milling machine and how this impacts on the requirements for the machine’s energy system

· evaluate the energy efficiency of a milling machine

· discuss and justify possible ways of increasing the energy efficiency of a milling machine

· support your response with illustrations and examples such as annotated photographs, flow diagrams, written text, drawings, website links, and/or functional models

· acknowledge all your sources of information.
Present your findings

Choose a suitable mode/format in which to present your findings (for example, video, oral, written report, poster, or slide show). Confirm its suitability with your teacher.

Assessment schedule: Construction and Mechanical Technologies 91625 Milling machine
	Evidence/Judgements for Achievement 
	Evidence/Judgements for Achievement with Merit
	Evidence/Judgements for Achievement with Excellence

	The student demonstrates understanding of a complex machine.

The student explains the components and function(s) of a milling machine. 

The student outlines the components and how each component works within a milling machine. 

The student explains the function of a milling machine and the components that enable it to achieve this function. Component explanations include details about such things as: head (vertical/horizontal), bed, table, saddle, feed mechanisms, pedestal, arbor types and adaptors, cutter types, coolants system, cutting speed mechanisms, and methods of holding work/types of attachments.

The explanation could be supported with annotated photographs, diagrams, sketches, PowerPoint slides, and video evidence.

The student explains how a milling machine works using technical language, diagrams, and symbols as appropriate.

The student explains what a milling machine is used for and the processes it performs. For example, the student could refer to a specific engineering part/product that is to be/has been milled and explain how the milling machine enables creation of the part/product. This would include explanations about: methods of clamping, feed speeds, the selection of cuts and cutters used, cutter speeds, sequence of cuts, and computer controlled/mechanical/ manual feed.
The student also explains the purpose of using coolants when milling.

The student may refer to their own use of the milling machine in the manufacture of their project.

The student discusses the energy efficiency of a milling machine and how this impacts on the requirements for the machine’s energy system.

The student’s explanation typically includes diagrams/photographs with detailed annotations that discuss why the components of the milling were combined the way they were to achieve energy efficiency. 

The student discusses energy efficiency desired in a milling machine in terms of the ratio between outputs achieved and input effort that enable: the cutter to rotate; the cutter to be lowered/moved to enable the cut; and the table to be raised/lowered/ moved to enable a cut to be achieved. This discussion should cover how variations in mechanical advantage and energy efficiencies are achieved that account for changes in materials being milled (for example, aluminium, mild steel, plastic), the size of the cut/hole or slot required (for example, 6 mm versus 12 mm versus 24 mm diameter cutters), and the surface shape required (flat, rounded or angled).
The student typically presents calculations that describe the mechanical advantage achieved and energy efficiencies obtained. 

The student discusses the cutter speed, as controlled by the motor, feed speeds and directions. The student refers to the impact on the machine if these are not correct (such as damage to the cutter) on the piece being milled or on the overall performance of the machine. The student may also discuss the effect of using a coolant on specific material types in terms of impact on a milling machine’s mechanical efficiency.

The student could enhance their report with annotated photographs, diagrams, sketches, PowerPoint slides, and video evidence.

The examples above relate to only part of what is required, and are just indicative.
	The student demonstrates in-depth understanding of a complex machine.

The student explains the components and function(s) of a milling machine. 

The student explains how a milling machine works using technical language, diagrams, and symbols as appropriate.

The student discusses the energy efficiency of a milling machine and how this impacts on the requirements for the machine’s energy system.

The student discusses how the components enable a complex machine to achieve its function(s). 

The student discusses how each component works in relation to others to allow the machine to function. The student would refer to the following: head (vertical/ horizontal), bed, table, saddle, feed mechanisms, pedestal, arbor types and adaptors, cutter types, coolants system, cutting speed mechanisms, methods of holding work/types of attachments, and how these combine to produce the overall function of the machine.

To support their discussion on how components enable a milling machine to function, the student could explain how components are integrated (setup and operated) to enable a specific engineering part/product to be milled on a milling machine.

The student evaluates the energy efficiency of a complex machine.

The student evaluates a milling machine to determine its efficiency. The student refers to input and output speeds, power and/or torque and the energy efficiency obtained. 

The student presents calculations that evaluate the mechanical advantage achieved and energy efficiencies obtained.

The student could enhance their report and evaluations with annotated photographs, diagrams, sketches, PowerPoint slides, and video evidence.

The examples above relate to only part of what is required, and are just indicative.


	The student demonstrates comprehensive understanding of a complex machine.

The student explains the components and function(s) of a milling machine. 

The student explains how a milling machine works using technical language, diagrams, and symbols as appropriate.

The student discusses the energy efficiency of a milling machine and how this impacts on the requirements for the machine’s energy system.

The student discusses how the components enable a complex machine to achieve its function(s). 

The student evaluates the energy efficiency of a complex machine.

The student discusses and justifies possible ways of increasing the energy efficiency of a complex machine.

The student typically examines a range of different complex machines in detail, to evaluate their energy efficiencies and how these are obtained. Using information gained from this discussion, the student justifies possible ways of increasing a milling machine’s energy efficiency. 

This discussion could include changing an electric motor which drives a pulley system and discussing and justifying how an increase in energy efficiency would be gained by re-designing the energy transfer to a shaft drive/gear system etc instead of a pulley

Their discussion could include justifying how energy efficiencies gained by automated feeds differ from those obtained from using manual feeds; and/or how changing cutting speeds, coolants, feed speeds, size of cutters can enhance the energy efficiency of a milling machine. 
The student could enhance their report and justifications with annotated photographs, diagrams, sketches, PowerPoint slides, and video evidence.

The examples above relate to only part of what is required, and are just indicative.

 


Final grades will be decided using professional judgement based on a holistic examination of the evidence provided against the criteria in the Achievement Standard.

NZQA Approved
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