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General Overview

Introduction

Welcome to the Teacher’s Guide for the Metals and Engineering Toolbox – Turning Force.

This Guide is divided into two sections:

1. A general overview of the product, its scope and features, and ways in which it can be used by a registered training organisation or a trainer/lecturer.

2. Specific information about each unit included in the Toolbox. This provides details about:

· unit information (nominal hours, elements of competency, performance criteria)

· individual ‘jobs’ that the learner needs to complete for the unit, including:

· the range of underpinning knowledge required to complete the job

· what learners need to do for each job

· ideas for customising the job

· alternative options for using the job.

· suggested practical tasks, including workplace alternatives where applicable.

Purpose

The Metals and Engineering Toolbox - Series V is a flexible learning product that offers an alternative to the traditional delivery of metals and engineering courses. While registered training organisations and campuses will still need to play an integral role in the delivery of this training, especially in regard to the practical side, this Toolbox allows learners to acquire underpinning knowledge that has, in the past, been the province of class-based lectures and textbooks. 

The Toolbox covers various industries including mining, minerals processing, oil and gas, military and other industries where the maintenance of rotating machinery is involved. However, the Toolbox is also customisable — the learning resources can be adapted to reflect specific areas within the Australian metals industry.

Target audience

This Toolbox aims to cater for learners from the Certificate II to the Certificate IV level, however, it mainly targets those learners at the Certificate III and IV levels.

The diverse target audience ranges from recent high school graduates through to those learners who are already working in the Australian manufacturing and engineering industry, either as apprentices or tradespersons. 

Online delivery will also cater for students located in regional and remote areas of Australia as well as engineering students who work in a fly in/fly out arrangement and any other full time workers who are unable to attend regular traditional classes.

The Toolbox is based in an authentic environment that the learners can relate to, with easily recognisable interactive elements for accessing learning resources (for example, their Workshop area, the Foreman’s office, the Tool and lubrication store and the Lunchroom), making it simple and easy to use. The Toolbox uses language appropriate for this level of learner. This design gives learners the opportunity to make connections between concepts, processes, principles and examples provided in the Toolbox and the way these are deployed in the practical environment of their workplace.

The learning resources (activities, animations, photographs, illustrations, slide show demonstrations, interactions and content) in this Toolbox have been designed with the features of the Certificate III and IV Competencies (as outlined in the Australian Qualifications Framework Implementation Handbook) in mind. These include the following:

Certificate III

· Demonstrate some relevant theoretical knowledge.

· Apply a range of well developed skills.

· Apply known solutions to a variety of predictable problems.

· Perform processes that require a range of well developed skills where some discretion and judgement is required.

· Interpret available information, using discretion and judgement.

· Take responsibility for own outputs in work and learning.

· Take limited responsibility for the output of others. 

Certificate IV

· Demonstrate understanding of a broad knowledge base incorporating some theoretical concepts.

· Apply solutions to a defined range of unpredictable problems.

· Identify and apply skill and knowledge areas to a wide variety of contexts with depth in some areas.

· Identify, analyse and evaluate information from a variety of sources.

· Take responsibility for own outputs in relation to specified quality standards.

· Take limited responsibility for the quantity and quality of the output of others.

Competencies

The learning materials in this Toolbox address the following units from the Metals and Engineering Training Package.

	National Code
	Title

	18.5A A MEM98
	Bearings - fault diagnosis, installation and removal

	18.7A A MEM98
	Maintain and repair mechanical drives and transmission assemblies

	18.8A A MEM98
	Balance equipment

	18.9A A MEM98
	Levelling and alignment of machines and engineering components

	18.10A B MEM98
	Equipment condition monitoring and recording

	18.12A A MEM98
	Mechanical seals - installation and removal

	18.16B A MEM98
	Analyse plant and equipment condition monitoring results


Underpinning ideas

This Toolbox takes a problem-based approach to the delivery of online learning material. It presents learners with a series of ‘jobs’ mapped to the performance criteria, underpinning knowledge and critical aspects of evidence for a unit of competency. Each job is discrete and can be customised or adapted to accommodate different content or different learning contexts. Learners are supported in their completion of jobs by a range of learning support resources and by their online teacher.

A real-world learning environment is adopted where the learner is given a role as an employee of a fictitious company  – Progressive Engineering and Maintenance Workshop – which maintains and services a range of local industries.  The learner is assigned jobs by Ian the foreman in the form of a task or problem which they are required to carry out.  Job details are summarised on a job card which can be used to assist learners in keeping on task when completing jobs.

The learning environment is designed to cater for a range of learning styles by providing learners with a choice of learning pathways – guided or discovery.

Learning pathways - guided

The ‘Need help?’ is a valuable learning tool aimed at giving learners:

1. Scaffolding for complex learning tasks.

2. Guidance about which learning support resources they might wish to read, research or interact with to help them complete the job.

3. Quick reference for accessing the pertinent resources for each job by linking directly to each resource.  It also helps novice users to navigate more easily and become comfortable with the online learning environment.

4. A means of tracking, monitoring and reviewing their own learning.

Learning pathways - discovery

The learning resources are situated in a central location – P.E.M. Workshop.  This gives both novice and expert users easy access to resources.  This access can also be made from a number of key screens, for example, homepage, job board, job card and all company pages, and ensures all learners have multiple gateways to the learning resources.  

The educational and navigational design of the resources promotes more meaningful learning by stimulating deeper cognitive engagement with the learning materials.  In this environment, learners are encouraged to explore and make choices about what information they need and why.  This approach enables the learner to take control of their own learning processes and take responsibility for the construction of their own knowledge.   

This pathway provides a greater degree of flexibility for users, particularly when learners are comfortable and familiar with the online learning environment.  

Resources

The learning resources provide learners with multiple perspectives and sources of information.  They also provide instructions or suggestions where appropriate, present occasions for self assessment and review, deliver feedback on screen to learners as necessary, and encourage personal reflection and collaboration with fellow learners and the online teacher. Discussions or self review questions also allow the online teacher to monitor the learner’s understanding of the content.

Practice activities also give learners ample opportunities through ‘trial and error’ to hone their skills and knowledge in a safe non-threatening way before carrying out assessment activities.

All characters and businesses are fictitious, residing in the virtual world of the online metals industry. 

Your role as the online teacher is to guide and support learners through their completion of the jobs. As there is a strong practical dimension to the Metals units of competency, you will also be responsible for the provision of practical workshops for learners so that they can learn, practise and demonstrate the practical requirements of this course.

Assessment

Each job, in essence, is a project which requires certain components to be submitted to the online teacher. These submissions may be used as an optional part of the formal assessment.

The majority of the assessment should be workplace-based.  As the online teacher, you will need to organise assessment for learners, either at a workplace or a simulated workplace environment. At the end of each unit, a section is included on the practical requirements for the unit. The learner is directed to contact you, their online teacher, for details of how and when they should complete their practical requirements. A checklist is provided which outlines the types of skills the learner will need to be able to demonstrate. 

Downloaded documents and spreadsheets

Documents that need to be downloaded are provided in Rich Text Format (RTF). This allows them to be opened in a wide range of word processors and on both Macintosh and PC platforms.

If a learner does not have a word processing program they can download a free Microsoft® Word viewer which will allow them to view, copy, read and print the documents. This viewer can be downloaded from http://download.com.com/3000-2079-866165.html?tag=lst-0-4 

As well as documents, there are some data files and templates provided in spreadsheet format. These are given in Microsoft® Excel 2000 format in the online product. Learners are directed to contact you if they have any problems accessing these files. You may need to save copies of these spreadsheets into a lower version of Excel if learners do not have Microsoft® Excel 2000.

A Microsoft® Excel viewer can also be downloaded which allows learners to view, copy, zoom and print Microsoft® Excel spreadsheets. This viewer can be downloaded from

http://download.cnet.com/downloads/0-10024-100-3293644.html
Note on downloading

Some learners may find downloading Rich Text Format (RTF) files challenging – the best course of action for all browsers is to save the document onto the computer and then open it in a word processing package before making any changes. You will need to pass this information on to students.

Key features

Learning settings and learning resources

The Toolbox is set in the metaphor of a maintenance company called Progressive Engineering and Maintenance Workshop, also known as P.E.M Workshop.  P.E.M. Workshop services a number of industry areas in the local vicinity, carrying out jobs for them, ranging from bearing inspections to replacing belts and clutches. The learner is given the role of an employee at the Workshop – as a member of the maintenance crew. 

Each activity that the learner is required to complete for a unit is presented to them as a job, on a job card that is issued by P.E.M. Workshop. These jobs are carried out by the learner at the various virtual locations. In this way, a range of industries and situations are introduced to the learner in a way that replicates a realistic work environment. 

To support the learner as they complete these jobs, there are a number of authentic resources available. These resources reside in a number of places in the Toolbox to simulate an authentic work environment. 

The learner can decide how much support they need when completing a job. If they are already familiar with the material being covered, they can complete the job and submit their completed Job Report or job documents, such as data collection sheets and spreadsheets, to their online teacher for feedback.  If they need assistance on how to complete the job (which most learners will) they can use the resources provided. The ‘Need help?’ summarises the resources that they will find helpful. 

The main components of the Toolbox include:

Home

The homepage provides access to the list of units in the Toolbox. For each unit, there is a range of jobs that the learner can access to help them gain skills and knowledge. From the homepage, the learner can also gain access to information about each unit, including the elements of competencies and performance criteria covered, the nominal hours, any special materials that they need and any prerequisites that they need to have completed before beginning the unit.

The units can be accessed at any time by clicking “Home”, which is found in the top navigation section of the screen.

Resources can be also accessed directly from this screen by clicking on the ‘Progressive Engineering and Maintenance’ logo.

Job board

Once a unit has been selected, the job board is revealed.  This screen introduces the learner to the jobs associated with a unit via a job board with ‘pinned’ jobs on it.  The P.E.M. Workshop foreman, Ian Simons, provides an overview about the company and the working relationship with P.E.M. Workshop.  The learner selects a particular job by clicking on it, to find out more detailed information which is displayed on the formal job card.  

Job card

Each job that a learner needs to complete is presented to them in the form of a Job card issued from P.E.M. Workshop. The job card outlines the task that the learner is required to do, the location where the job needs to be carried out, the contact person and the job documents required to be completed, for example, Job Report, Data Collection Sheet and Spreadsheet. 

The learner is able to ‘travel’ to the location and begin the job. Each job card has the unit number and job number included on it for easy reference.

The learner can easily return to the job card at any stage while they are completing the job by clicking ”Job Card”, which is found in the top navigation section of the screen. 

Resources can also be directly accessed from this screen by clicking on the P.E.M. Workshop logo located at the top left-hand corner of the screen.

P.E.M. Workshop’s client companies

There are seven companies which are clients of P.E.M. Workshop.  The companies are the virtual workplaces where maintenance work is performed by the maintenance crew and they represent a cross-section of industries where maintenance of rotating machinery occurs.

Each unit has been allocated to a particular company.  A summary is provided below.

	Company logo
	Company name
	Type of industry
	Unit
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	Belarna Zinc Refinery
	Minerals processing
	18.12A A MEM98 - Mechanical seals - installation and removal

	[image: image2.png]=5 {{AFooncannery.





	Coastal Seafood Cannery
	Manufacturing
	18.9A A MEM98 - Levelling and alignment of machines and engineering components
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	Gecko Creek Nickel Refinery
	Minerals processing
	18.7A A MEM98 - Maintain and repair mechanical drives and transmission assemblies
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	High Seas Shipping
	Transport
	18.16B A MEM98 - Analyse plant and equipment condition monitoring results
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	Mine the Gap
	Mining
	18.5A A MEM98 – Bearings - fault diagnosis, installation and removal
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	MLXploration
	Oil
	18.8A A MEM98 - Balance equipment

	[image: image7.png]



	Sunset Bay Power Station
	Power generation
	18.10A B MEM98 - Equipment condition monitoring and recording


On each company page, a company representative explains the job in more detail to the learner.  Due to the complexity of some interactions and the nature of the activity, text alternatives are not always available; instead learners are advised to contact the online teacher.  Since these jobs are the major activity for the units, it was decided that it was more applicable for the online teacher to set an equivalent task rather than diminish the task and compromise the accuracy, reliability and validity of the activity and associated assessment.
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Job documents 

Job documents can be a variety of documentation, such as Job Reports, Data Collection Sheets and Spreadsheets.  They can be accessed and downloaded from three locations:

· Job card.

· Company screens, for example, Mine the Gap, Sunset Bay Power Station, Coastal Seafood Cannery, etc.

· Foreman’s office.

On the Job card page, the job document icon is highlighted in a different colour (red) to make it easily distinguishable from other job card elements, focus learner attention and highlight that these documents can be directly accessed and downloaded.  A link is also located at the bottom of the job card.

On company screens, job documents are highlighted with a border.  Again, the job document icon is also used on company screens for easy identification, access and downloading.

Job documents located in the Foreman’s office are grouped by company name, for example, Coastal Seafood Cannery, Mine the Gap, Sunset Bay Power Station, etc.  Other relevant documentation required for the job may be also displayed for downloading.

Need help?

A ‘Need help?’ is provided to guide learners towards the resources that they may wish to refer to for assistance when completing a job. Learners can use some or all of these suggested resources, depending on their prior knowledge and level of skills. 

The ‘Need help?’ provides direct access to each resource and enables novice users to navigate easily through the courseware without ‘getting lost’.  

Go to P.E.M. Workshop
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Foreman’s office 

The Foreman’s office provides access to a range of resources that would typically be found in a foreman’s or supervisor’s office. This resource can be accessed at any time by clicking “Go to P.E.M. Workshop”, which can be found in the top navigation section of the screen, or the P.E.M. Workshop logo located at the top left-hand corner of some screens.

It consists of the following learning resources or settings:

Meet the foreman – Ian Simons    

Here the learner can ‘meet’ the foreman. This allows them to gain a ‘picture’ of the foreman, the type of jobs he is responsible for and his background.

Ask a question
This resource provides expert advice to the learner about a range of topics.  Here the learner can find out the answers to a number of questions that they might ask a foreman. The questions are separated into subject areas to make it simpler for the learner to locate the questions and answers they are looking for.

Manuals
Here the learner can access a range of manuals on various subjects, such as Bearings, Mechanical seals, Mechanical drives, Alignment, Faults, Collection and analysis, etc.  Each manual provides comprehensive information about the given subject, including aspects such as where the subject is commonly used, inspection techniques, photographs, diagrams and other relevant information.

Standard procedures
This resource contains procedures and policies for the P.E.M. Workshop. Standard procedures include step-by-step instructions for a range of subject areas.

Forms

Here the learner can access any necessary forms, such as order forms.

Job documents

A central repository for job documents and other related documents, which is listed by company, for easy access and downloading.  
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Workshop area

The Workshop area provides access to a range of resources that would typically be found in a workshop. This resource can be accessed at any time by clicking “Go to P.E.M. Workshop”, which can be found in the top navigation section of the screen, or the P.E.M. Workshop logo located at the top left-hand corner of some screens.

It consists of the following learning resources or settings:

Meet the supervisor – Carlos D’Rozarro 

The learner is introduced to the workshop supervisor, so they can become familiar the types of resources available.  Learners are also encouraged to practise their skills and view the slide show demonstrations as many times as they like.
Ask a question 
This resource provides expert advice to the learner about a range of topics.  The learner can find out the answers to questions related to the Workshop area. The questions are grouped into subjects to allow learners to easily locate the questions and answers that they are looking for. 

Workshop demos
In this area, the learner can view a variety of animated and slide show demonstrations (i.e. step-by-step processes), as well as ‘hands on’ practice tasks, such as using laser and data collection equipment that is used for major jobs, for example, aligning machinery and taking readings for condition monitoring.  For ‘practice’ tasks, “Instructions” are provided and can be printed for future reference.  The demos are also grouped by subject to allow learners to locate the demos and practice activities more easily. 
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Tool and lubrication store

The Tool and lubrication store provides access to a range of resources that would typically be found in a tool and lubrication store. This resource can be accessed at any time by clicking “Go to P.E.M. Workshop”, which can be found in the top navigation section of the screen, or the P.E.M. Workshop logo located at the top left-hand corner of some screens.

It consists of the following learning resources or settings:

Meet the storeperson – Lindy MacBain

Learners can get a feel for the personality of this character and gain an understanding of her background and situation.

Ask a question 
The storeperson provides expert advice to the learner on the tools and lubricants available, as well as providing some guidance about how to select the right tool or lubricant, and other relevant information.

Tools 
Here diagrams/photos of each tool are included, as well as information on how they are used, what purposes they are suitable for, and any other important information about them. The tools are grouped into subject areas to simplify the search process for the learner.

Lubricants

A range of information is provided about different types of lubricants and where and how they can be used.
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Lunchroom

The Lunchroom houses the communication tools, as well as other resources such as ‘Weblinks’, ‘Thought starters’ and ‘Glossary’.  The communication tools are vital for allowing discussion and the sharing of ideas between groups of learners and between the learner and online teacher. This resource can be accessed at any time by clicking “Go to P.E.M. Workshop”, which can be found in the top navigation section of the screen, or the P.E.M. Workshop logo located at the top left-hand corner of some screens.

It consists of the following learning resources or settings:

Glossary

The glossary contains descriptions of terms used in the Metals Toolbox which may not be familiar to all learners, such as jargon, technical terms or specialised wording.

Thought starters

A central repository of discussion topics, aimed at promoting the exchange of ideas and collaboration between groups of learners and between the learner and online teacher.  Some of these discussion topics may also appear in different resource areas.   Thought starters are grouped by subject area for easy access.  

This area can be customised by adding new topics or revising existing topics to suit the learners’ needs, focus attention and highlight key attributes of the learning.

Weblinks

Internet sites that may be of interest to the learner, or may provide additional information or promote research.  Weblinks are grouped by subject area.

Email    

The RTO will need to provide the email tool here.

Chat

The RTO will need to provide the chat tool here.

Discussions 
The RTO will need to provide the discussions tool here.

Newspaper rack

This area is provided for displaying additional resources which the online teacher may want to include, for example, newspaper, trade magazine and journal articles, conference papers or other snippets of information that may be helpful to learners.
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Search

A search function will be provided which allows learners to search the resources using keywords. Results are displayed with direct links to the located pages. The search can be accessed at any time by clicking “Go to P.E.M. Workshop”, which can be found in the top navigation section of the screen, or the P.E.M. Workshop logo located at the top left-hand corner of some screens.

The search is limited to the resources pages only, and doesn’t include the job or unit information pages. Only lower case search terms should be used, as the search is case-sensitive. 

The search will also locate resources which include part of the search term. For example, if the search term related to a resource is “bearings”, searching for “bearing” will also locate this resource. 

Please be aware that many of the resources overlap a number of units. This means that you should be careful if removing any resource from the Toolbox unless it is no longer applicable to all of the units. See How do I customise the Toolbox? for more information about customising and modifying resources.  

Take a tour of the Toolbox
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Learners (and you) can take a short tour that can be accessed from the home screen, the units screen and the job cards. The tour outlines the setting, interface, navigation and main features of the Toolbox.

Before you begin
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General information can be found on materials and equipment needed for the Toolbox. This information can be accessed from the home screen, units screen and the job cards.

Navigation

The Toolbox tour provides the best illustration of how the elements of the learning setting fit together. The following mud map highlights the way you should move through the Toolbox and how you can access the resources:
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Formative/diagnostic assessment

Jobs in this Toolbox are designed so that learners complete a Job card by the end of each project, which may also include components, such as a report, data collection sheet, spreadsheet, etc. This work may be:

· submitted to you for your evaluation, enabling you to provide feedback to guide or direct the learner based on this evaluation, or

· posted on the Discussions area for discussion or commentary by other learners, and/or

· used to promote further discussion or a collaborative activity via the Discussions area.

Communication

Communication is an integral part of the learning experience promoted by this Toolbox. Learners are encouraged to post their thoughts and ideas to the Discussions area, read comments and evaluation from their peers or their online teacher. They are also encouraged to contact you should they require additional help or support in their studies. The Discussions area can also be used to post your contact details and contact times should these be required.

The Toolbox includes some discussion activities and opportunities via ‘Thought starters’. There are also other opportunities, strategies and suggestions about ways to incorporate and generate discussion included in the Teacher’s Guide. 

Collaboration

Thought starters have been specifically designed so they can also be used as collaborative strategies for encouraging learners to form partnerships or groups, and talk about issues, topics and scenarios with other learners via the Discussions area.  

Thought starters are most valuable in stimulating learner engagement with the subject and in encouraging more meaningful learning. You will need to monitor, facilitate and supervise these activities.

Collaborative activities will be suggested in the Teacher’s Guide where appropriate. For more information, refer to the specific unit information in this Teacher’s Guide.

Using the Toolbox

What do I need to use this Toolbox?

To view this Toolbox, you will need either a PC or Macintosh that has the following:

· One of the following web browsers:

· Microsoft® Internet Explorer 5 or higher, or

· Netscape® 4.7

(Microsoft® Internet Explorer is recommended)

· The Macromedia® Flash™ Player version 5 or above plugin installed in your web browser.

· The Macromedia® Shockwave Player® (latest version). 

· Sound card and speakers.

· Microsoft( Word 97 (or higher), or an equivalent word processor.

· Microsoft® Excel 2000, or an equivalent spreadsheet program.

· Adobe( Acrobat( Reader™ version 4 or above.

The Macromedia® Flash™ Player and Macromedia® Shockwave Player® can be downloaded from www.macromedia.com. When directing learners to this site, make sure that they download the latest versions of Macromedia® Flash™ Player and Shockwave Player®.

Downloadable worksheets (job reports), data collection sheets and forms are in Rich Text Format (RTF). You will need Microsoft® Word, or a word-processing program of equivalent capacity to open these RTF files and preserve their layout and format. For some downloadable files you will need a spreadsheet program, such as Microsoft® Excel or equivalent. See also Downloaded documents and spreadsheets for alternative viewers which can be used for viewing Microsoft® Word and Microsoft® Excel documents. 

Additional resources are also in Portable Document Format (PDF).  You will need Adobe( Acrobat( Reader™ to open PDF files which can be downloaded from www.adobe.com.  Other resources have also been replicated as HTML pages.

To deliver the Toolbox, you will need:

· a server on which the learning material in this Toolbox can be installed

· a Discussions area, email and chat facility that you can link to from within the Toolbox (the Toolbox provides placeholders indicating where these facilities can be linked).

Downloading plugins

For each plugin required, the homepage of the website at which they can be downloaded is given. It may be necessary to provide some learners with more specific directions about how to locate the download link within the site. Direct URLs have not been given here as these change often. 

How do I customise the Toolbox?

This Toolbox has been designed so that the online teacher or training organisation can customise it for different contexts of delivery. These contexts may be influenced by factors such as geography, industry or demographics (different types of audiences, training organisations or training contexts).

A wide range of industries have been used throughout the Toolbox units to expose learners to as many situations as possible. However, it is simple to customise any material that you wish to by simply replacing industry-specific content in the learning resources with content suitable for your chosen context. You can also customise material by extending the information provided in content resources.

Other resources such as documents and records are developed in Rich Text Format (RTF) and can be easily customised using a word processing package.

Some interactive activities are designed using JavaScript, a language used to create interactive web pages. To customise content embedded in JavaScript, you will need a rudimentary understanding of JavaScript in order to look for and identify the location of specific content within the JavaScript code.

Other interactions are developed using Macromedia® Flash™. These interactions require the Macromedia® Flash™ Player version 5 (or higher) plugin to display on the web and cannot be easily customised. However, care has been taken to make sure that such interactions cover generic subject matter rather than context-specific ones. If these interactions need customising, you will need to obtain the source files. Please contact the Help desk for assistance.

XML is also used, usually in conjunction with Macromedia® Flash™ and can be customised.  However, care must be exercised and it is recommended that only those with expertise in this area make any modifications. 

Alternative documents of interactions are also provided in HTML or RTF, for those who cannot access the interactive versions or who are using assistive technologies (e.g. screen readers).

How do I update links to external websites?

For ease of use, customisation and updating, most links to external websites are situated in a central repository – Weblinks which is located in the Lunchroom. 

Throughout the resources, learners will be prompted to access relevant weblinks from the Lunchroom. 

To add new websites, or update the URLs to those websites already included:

· Locate the folder ‘weblinks’, which is located in the directory: 

source\tools\comm\web

· The index page of the Weblinks is by subject area, for example:

analyse.htm

bearings.htm

m_drives.htm

· You can now customise the index page or the associated pages.

MEM 18.5A A Bearings – fault diagnosis installation and removal
Unit description

This unit involves identifying, removing, inspecting and installing bearings. Throughout the jobs for this unit, the learner will gain skills and knowledge about a range of bearings, from both the plain and rolling element categories, giving them a good understanding of how to use, operate and remove/repair bearings in realistic situations.

Job guide

There are four jobs for this unit. 

Job Number 1 requires the learner to identify six different types of bearings, and look up the relevant bearing data (inside diameter, outside diameter and width) for the bearing using the bearing code. 

Job Number 2  is about diagnosing bearing faults and determining how to test each piece of machinery.

Job Number 3 requires the learner to determine the best technique/tools for removing two bearings (one plain and one rolling element), and then asks the learner to carry out a series of inspections and measurements to decide whether the components (bearing, shaft and housing) are serviceable or need repairs.

Job Number 4 asks the learner to install a deep groove ball bearing rolling element bearing in a gear box.

As well as the online jobs, learners are required to complete substantial practical work in the workplace, simulated workplace or college.

Job Number 1: Identify bearings

Elements of competency

	Element 18.5A.1 Perform routine bearing checks during operation and non-operation

	18.5A1.1
	· Bearing installation inspected and task requirements determined by most appropriate means.

	18.5A1.2
	· Bearing installation checked during operation using standard procedures of listening, feeling, observing and/or correct and appropriate test equipment.

	18.5A1.3
	· Seal condition checked for seal and wear leaks using correct and appropriate means.

	18.5A1.4
	· Lubricating devices checked for correct operation and appropriate tools and techniques.


	Element 18.5A.3 Identify bearing requirements for replacement or installation

	18.5A3.1
	· Bearing installation inspected and task requirements determined by most appropriate means.

	18.5A3.2
	· Using appropriate knowledge of bearings and engineering principles, operational function of bearings to be installed or replaced is determined and understood.


Outline

This job requires the learner to review their knowledge of bearing types by inspecting and identifying six different bearings. They are also required to look up the relevant data (inside diameter, outside diameter and width) for each bearing using the bearing code. 

As this job covers material that will be largely revision to many learners, the job gives them immediate feedback so that they can check their understanding of the topic. 

Need help?

Learners can gain the knowledge they need to complete this job by using the resources indicated in the ‘Need help?’ section. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.

Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Bearings manual), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.

Alternative approaches

As an alternative, this job could be undertaken in the workplace. The learner could be asked to photograph examples of each bearing type in use in their workplace. The range statement for this unit (see the ANTA Metals and Engineering Industry Competency Standards) lists the range of bearings that the learner may need to be familiar with. This alternative activity would allow you to determine that they can identify the specified bearing types and locate them in workplace situations.

You may also wish to use the Discussions tool to post relevant questions or issues about bearing types, their dimensions and their uses to stimulate discussion and critical thinking.

Customisation

The job card, bearings to be identified, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular audience.

Job Number 2: Diagnose bearing faults

Elements of competency

	Element 18.5A.2 Diagnose bearing faults

	18.5A.2.1
	· Visual and sensory inspection of bearing arrangement performed.

	18.5A.2.2
	· Where appropriate, given manufacturer’s specifications and diagnostic equipment, bearings tested for correct operation or malfunction using acceptable techniques, tools and procedures.

	18.5A.2.3
	· Using appropriate knowledge of engineering principles, faulty bearings identified for replacement.

	18.5A.2.4
	· Where appropriate, causes of failure identified using correct and appropriate techniques and equipment.

	18.5A.2.5
	· Where appropriate corrective action taken to avoid reoccurrences.


Outline

This job requires the learner to examine the bearings in four pieces of equipment and determine the condition of each one. This is achieved by using the sense of smell, touch, sight and sound, along with vibration readings to establish the fault.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Bearings manual), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be undertaken where small groups of learners choose a machine, determine its problem, then ask other learners to diagnose the problem. This would be achieved by using descriptions/answers to questions of sensory or monitored readings on the machine. 
Customisation

The job card, bearings and equipment to be diagnosed, along with the  feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 3: Remove bearings

Elements of competency

	Element 18.5A.4 Remove bearings

	18.5A.4.1
	· Correct and appropriate bearing removal techniques and tools determined.

	18.5A.4.2
	· Bearings removed from shafts or bearing housings using correct and appropriate technique, minimizing damage to component.

	18.5A.4.3
	· Condition of serviceable items, such as shafts and housings inspected using correct and appropriate measuring and test equipment.

	18.5A.4.4
	· Serviceable items repaired using correct and appropriate engineering, techniques, tools and equipment.


Outline

This job requires the learner to determine the most appropriate bearing removal techniques for an overhead crane wheel and a gear box. The learner then needs to inspect the components to determine if they are serviceable or not and decide how they should be repaired, if necessary.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Bearings manual), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, the learner could be asked to photograph a bearing being removed at the workplace.  Then, either verbally or in writing, the learner could describe each step of the bearing removal procedure.

Customisation

The job card, bearings to be identified, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 4: Install bearings

Elements of competency

	Element 18.5A.5 Install plains bearings

	18.5A.5.1
	· Standard replaceable items for plain, wrapped, flanged, split bush and thrust bearings selected from manufacturers’ parts lists, catalogues or engineering drawings.

	18.5A.5.2
	· Correct and appropriate installation techniques and tools selected.

	18.5A.5.3
	· Bearing sized to correct clearance using correct and appropriate technique, tools and equipment.

	18.5A.5.4
	· Lubrication requirements catered for to meet specification and/or application requirements.

	18.5A.5.5
	· Bearing fitted using correct and appropriate installation techniques, tools and equipment.

	18.5A.5.6
	· Bearing tensioned down and run following standard operating procedures or manufacturers’ recommendations.

	18.5A.5.7
	· Final clearance, adjustments and lubrication checked and correct and appropriate action taken where required.


	Element 18.5A.6 Install anti-friction bearings

	18.5A.6.1
	· Standard replaceable ball and roller anti-friction bearings selected from manufacturers’ catalogues, spare parts lists or interpreted from engineering drawing to meet specifications.

	18.5A.6.2
	· Bearing inside/outside diameters determined from specifications or manufacturer’s catalogue and checked using appropriate measuring instruments.

	18.5A.6.3
	· Shafts and housings size checked for correct fit and clearances using appropriate measuring instruments.

	18.5A.6.4
	· Correct and appropriate installation techniques selected.

	18.5A.6.5
	· Using appropriate engineering principles bearings fitted to shafts or housings using correct and appropriate tools, equipment, techniques to meet specifications.

	18.5A.6.6
	· Bearings sealed and capped where appropriate, to specifications.


Outline

This job requires the learner to install a deep groove ball bearing into a gear box. The learner follows six steps for installing the bearing. Firstly, a replacement bearing is ordered. Then the machine is tagged out. Next the bearing is lubricated, followed by the press being prepared. Finally, the bearing is installed to meet specifications.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Bearings manual), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be conducted in the workplace. The learner could be asked to observe and document the procedure for installing a bearing into a machine, taking into account the whole process from ordering the bearing to installation. Each learner could then share his/her findings with other learners either online or face-to-face to compare the different workplace procedures.

Customisation

The job card, bearings to be identified, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

MEM 18.7A A Maintain and repair mechanical drives and transmission assemblies
Unit description

This unit involves inspecting, diagnosing and repairing a range of mechanical drives. The five types of mechanical drives that have been chosen are: belts, chains, gears, couplings and clutches. Each type of mechanical drive is handled in isolation. Students inspect, diagnose and repair each mechanical drive as a complete job.

Job guide

There are five jobs in this unit. Each job covers a different type of mechanical drive. 

Job Number 1 requires the learner to inspect, diagnose and repair a belts fault in an industrial sieve.

Job Number 2 requires the learner to inspect, diagnose and repair a chains fault in an agitator.
Job Number 3 requires the learner to inspect, diagnose and repair a gear fault in a gear drive train.
Job Number 4 requires the learner to inspect, diagnose and repair a couplings fault in a pump and motor drive unit.

Job Number 5 requires the learner to inspect, diagnose and repair a clutch fault on a lathe.

As well as the online jobs, learners are required to complete substantial practical work in the workplace, simulated workplace or college.

Elements of competency

The following competencies are all covered in each of the five jobs.

	Element 18.7A.1 Undertake maintenance checks of mechanical drives and mechanical transmission components

	18.7A.1.1
	· Principles of mechanical drives and mechanical transmission components understood.

	18.7A.1.2
	· The function of the main parts of the designated mechanical drive/transmission assembly understood.

	18.7A.1.3
	· Using appropriate maintenance principles, techniques, tools and equipment, mechanical drive/transmission components checked for wear, distortion, tensions, misalignment, fatigue, lubrication slackness, tooth wear, breakages and other related malfunctions.

	18.7A.1.4
	· Assembly identified as requiring further diagnosis, repair or adjustment and findings documents by appropriate means.


	Element 18.7A.3 Diagnose faults

	18.7A.3.1
	· Service reports read and visual and sensory inspection of the drive/transmission assembly undertaken.

	18.7A.3.2
	· Given manufacturer’s specifications and where applicable diagnostic equipment drive/transmission assembly tested using sound maintenance principles and procedures.

	18.7A.3.3
	· Faults localised at the component level and identified for repair or replacement.

	18.7A.3.4
	· Fault causes analysed and preventative measures to avoid reoccurence developed, documented and actioned by appropriate means.

	18.7A.3.5
	· Requirements for repair or replacement actioned by appropriate means.


	Element 18.7A.4 Repair mechanical drives/transmission assemblies

	18.7A.4.1
	· Service reports read and visual and sensory inspection of the drive/transmission assembly undertaken.

	18.7A.4.2
	· Task requirements ascertained.

	18.7A.4.3
	· Tools and equipment selected according to the type of assembly being serviced.

	18.7A.4.4
	· Mechanical drive/transmission assembly dismantled using appropriate maintenance principles, techniques, tools, equipment and safe workshop practices.

	18.7A.4.5
	· Serviceable items repaired using appropriate maintenance procedures according to manufacturer’s specifications and standard workshop practices.

	18.7A.4.6
	· Standard replaceable items selected using manufacturer’s catalogues, spare parts lists, engineering specifications and obtained by appropriate means.

	18.7A.4.7
	· Component parts refitted to mechanical drive/transmission assembly using sound maintenance principles, techniques, tools and equipment in accordance with manufacturer’s/site specifications.


	Element 18.7A.5 Final adjustment and commissioning

	18.7A.5.1
	· Using appropriate maintenance principles and procedures drive/transmission components tensioned, balanced, aligned or adjusted to suit specifications and operational requirements.

	18.7A.5.2
	· Drive/transmission assembly checked after adjustment and operational performance analysed.

	18.7A.5.3
	· Assembly commissioned on conformance to specifications.

	18.7A.5.4
	· Service report completed by appropriate means.


Job Number 1: Inspect, diagnose and repair belt faults

Outline

This job requires the learner to inspect, diagnose and repair a set of belts in an industrial sieve. First the equipment is inspected in idle and working modes. Then the equipment is isolated and tagged out ready for the diagnosis. Once the fault has been determined, the repair is carried out by the learners by correctly sequencing the steps for the repair.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be carried out in the workplace. Learners could be provided with a number of machines with different belt faults and asked to identify what the faults are and how they occurred. Then learners could select a machine and replace the belt, explaining to the rest of the group the steps they took to carry out the repair.

Customisation

The job card, type of mechanical drive, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 2: Inspect, diagnose and repair chain faults

Outline

This job requires the learner to inspect, diagnose and repair the chain in an agitator. Once the equipment is isolated and tagged out it is ready for the diagnosis. With the data from the sensory and vibration analysis readings, the fault is determined and the repair is carried out. 

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be carried out in the workplace. Learners could be provided with a number of machines with different chain faults and asked to identify what the faults are and how they occurred. Then learners could select a machine and replace the chain, explaining to the rest of the group the steps they took to carry out the repair.

Customisation

The job card, type of mechanical drive, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 3: Inspect, diagnose and repair gear faults

Outline

This job requires the learner to inspect, diagnose and repair a gear in a gear train drive unit. Once the equipment is isolated and tagged out it is ready for the diagnosis. Learners use the sensory data and vibration analysis readings to determine the fault and then repair the machine.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be carried out in the workplace. Learners could be provided with a number of machines with different gear faults and asked to identify what the faults are and how they occurred. Then learners could select a machine and replace the gear, explaining to the rest of the group the steps they took to carry out the repair.

Customisation

The job card, type of mechanical drive, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 4: Inspect, diagnose and repair coupling faults

Outline

This job requires the learner to inspect, diagnose and repair a coupling in a water pump and motor drive. Once the pump and drive are isolated and tagged out they are ready for the diagnosis. Learners use the sensory data and vibration analysis readings to determine the fault. Then the repair is carried out by the learners.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be carried out in the workplace. Learners could be provided with a number of machines with different coupling faults and asked to identify what the faults are and how they occurred. Then learners select a machine and replace the coupling, explaining to the rest of the group the steps they took to carry out the repair.

Customisation

The job card, type of mechanical drive, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 5: Inspect, diagnose and repair clutch faults

Outline

This job requires the learner to inspect, diagnose and repair a clutch in a pump. Once the equipment is isolated and tagged out it is ready for the diagnosis. Learners use the sensory data and vibration analysis readings to determine the fault and carry out the repair.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be carried out in the workplace. Learners could be provided with a number of machines with different clutch faults and asked to identify what the faults are and how they occurred. Then learners could select a machine and replace the clutch, explaining to the rest of the group the steps they took to carry out the repair.

Customisation

The job card, type of mechanical drive, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

MEM 18.8A A Balance equipment
Unit description

This unit involves balancing equipment. Throughout this unit learners will develop skills and knowledge about the principles of balancing equipment, 

choosing the most appropriate balancing check procedure, correctly setting up components for a balance check, determining balance/out of balance of components, recording out of balance readings, and carrying out rigid and/or flexible rotation balancing and single and multiple plane balancing. 

Job guide

There are four jobs for this unit. 

Job Number 1 requires the learner to review and recall the principles of balancing. 

Job Number 2 requires the learner to select and apply the correct balance checking procedure.

Job Number 3 requires the learner to distinguish between a flexible and rigid component for correct balancing.

Job Number 4 requires the learner to balance single and multi plane components.

As well as the online jobs, learners are required to complete substantial practical work in the workplace, simulated workplace or college.

Job Number 1: Review the principles of balancing

Elements of competency

	Element 18.8A.1 Check balance

	18.8A.1.1
	· Principles of equipment balance testing understood.

	
	


Outline

This job requires the learner to review their knowledge and understanding of balancing equipment by checking the new apprentice’s answers to three questions about the principles of balancing. Each question has three responses from the apprentice which the learner needs to identify as either correct or incorrect.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be presented as a quiz/game for the learner to complete. The learner could be asked to select the correct principles out of a list of correct and incorrect answers and/or respond to true or false statements.

Customisation

The job card, feedback and images can be customised to reflect different industries or situations and illustrate the general principles in a more concrete way. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 2: Select and apply the correct balance check

Elements of competency

	Element 18.8A.1 Check balance

	18.8A.1.2
	· Most appropriate balancing check procedure selected.

	18.8A.1.3
	· Component set up correctly and to site/manufacturer’s procedure for balance check.

	18.8A.1.4
	· Balance/out of balance determined and compared to specification requirements.

	18.8A.1.5
	· Out of balance readings recorded to prescribed procedures.


	Element 18.8A.2 Balance equipment

	18.8A.2.3
	· Equipment balanced utilising correct procedures.


Outline

This job requires the learner to select and apply the correct balance check procedure for an impellor.  First the learner needs to select the correct type of balance check, then correctly order the steps for the static balance. Next the learner needs to correctly position weights to balance the impellor and finally, remove the excess material from the component.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, this job could be undertaken in the workplace using a different component more suitable to the learner’s situation. The learner could be presented with a piece of machinery that needs to be balanced by having weight added to it. Once the correct balance check has been identified the learner could use the correct balancing procedure to add the correct weight to the component.

Customisation

The job card, the component to balance (i.e. for static or dynamic balancing), feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 3: Balance rigid and flexible components

Elements of competency

	Element 18.8A.2 Balance equipment

	18.8A.2.1
	· Principles and methods of rigid and/or flexible rotation balancing understood.


Outline

This job requires the learner to use the flexibility test to determine whether a conveyor roller and an electric motor armature are rigid or flexible. The learner is stepped through each stage of the flexibility test to obtain the necessary readings to make the calculation.  From the calculation the learner then determines which component is rigid and which is flexible.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, each learner could be asked to find one rigid and one flexible component in their workplace. The results could be posted to all participating learners, using the Discussions tool. Each learner would need to describe the component, along with its use, and explain how they determined whether the component was rigid/flexible.

Customisation

The job card, rigid and flexible components used, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 4: Balance single and multi plane components

Elements of competency

	18.8A.2.2
	· Techniques of single and/or multi plane balancing used appropriate to application.


Outline

This job requires the learner to calculate whether a component is a single or multi plane component in order to use the correct balancing procedure. The learner is presented with a polar axis graph which represents the surface of an impellor. The learner is guided through each step of the calculation until the component is determined to be either single or multi plane.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, the learner could identify a single plane and a multi plane component in the workplace. The learner would need to explain his/her findings by using a graph and calculations to illustrate his/her skills, knowledge and understandings.

Customisation

The job card, component (i.e. whether to focus on a single or multi plane component), feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

MEM 18.9A A Levelling and alignment of machines and engineering components
Unit description

This unit involves understanding and applying the principles and methods involved with levelling and alignment.  It includes following standard operating procedures to align equipment by carrying out inspections, taking and recording measurements and readings and, based on readings, making calculations and creating shim packs.  Appropriate tools must also be used for tasks.  The jobs for this unit are realistic and allow the learner to gain the skills and knowledge required to carry out these tasks in the workplace.  

Job guide

There are three jobs for this unit. 

Job Number 1 requires the learner to review the methods and tools identified for three pieces of equipment by inspecting the equipment and making recommendations based on the special requirements of each.

Job Number 2 requires the learner to take readings using laser equipment and, based on those readings, create shim packs.  Pre-alignment checks and other tasks such as safety must also be identified.

Job Number 3 requires the learner to make calculations based on initial measurements previously taken using the machine level method of alignment.  The learner also needs to determine the best type of shims to use for the job and where they need to be placed.  

As well as the online jobs, learners are required to complete substantial practical work in the workplace, simulated workplace or college.

Job Number 1: Select alignment method and tools

Elements of competency

	Element 18.9A.1 Undertake levelling and alignment measurements/readings

	18.9A.1.1
	· Principles of levelling and alignment understood and utilised.

	18.9A.1.2
	· Task requirements determined by inspection of equipment to be levelled and/or components to be aligned.

	18.9A.1.3
	· Correct and appropriate levelling and/or alignment procedure selected.


	Element 18.9A.2 Perform leveling and/or alignment tasks

	18.9A.2.1
	· Correct and appropriate engineering principles, techniques, tools and equipment selected.


Outline

Job Number 1 involves the learner reviewing the methods and tools identified for three pieces of equipment which are located in different areas of Coastal Seafood Cannery.  Learners inspect three pieces of equipment, evaluate the suggested three methods for each and make recommendations based on the special requirements of each.  Learners also select the appropriate tools and equipment to use for their recommended method.  
Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, ‘Ask a question’), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think about the subject more deeply, make connections to workplace practices and reflect on their own learning process. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

In groups of four, learners could collaboratively review their group’s job reports and determine the appropriateness of findings and recommendations.  Each group could then be asked to reach a consensus regarding the findings, make suitable recommendations and write a team job report.  Team job reports could be displayed on the Internet and reviewed by other teams.  Teams could be asked to rate the job reports and provide feedback as to the appropriateness of findings and recommendations made. 

Customisation

The job card, equipment and recommended methods reviewed can be customised to reflect different work environments and types of machinery.  Resources, such as manuals, weblinks, expert advice and demos – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 2: Align machinery

Elements of competency

	Element 18.9A.1 Undertake levelling and alignment measurements/readings

	18.9A.1.4
	· Correct and appropriate levelling or alignment devices/equipment selected and set up to standard operating procedures or manufacturer’s recommendation.

	18.9A.1.5
	· Measurements/readings taken accurately and recorded correctly to standard operating procedures.


Outline

Job Number 2 provides the learner with hands-on experiencing in taking readings for a centrifugal pump located in the processing area at Coastal Seafood Cannery using laser equipment. Initial measurements have been previously taken and equipment details have been provided.  Based on laser readings, shim packs are created for the front and back feet.  Pre-alignment checks and other tasks such as safety must also be identified.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Data Collection Sheet to you for feedback. You will need to check that they have given the correct answers on their Data Collection Sheet and have gained the necessary understanding for the job. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

In groups of seven and using the jigsaw technique, each learner becomes an ‘expert’ in an alignment method and ‘teaches’ the remainder of their group how to carry out an alignment task using the allocated method.  Part of the exercise involves each expert answering questions and providing feedback to their peers.

Customisation

The job card, equipment, alignment methods and data collection sheets can be customised to reflect different work environments and types of machinery.  Resources, such as manuals, weblinks, expert advice and demos – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 3: Calculate measurements

Elements of competency

	Element 18.9A.2 Perform levelling and/or alignment tasks

	18.9A.2.2
	· Levelling realignment calculations performed using correct and appropriate method for levelling/alignment application.

	18.9A.2.3
	· Equipment leveled to specifications using correct and appropriate technique.

	18.9A.2.4
	· Levelling and alignment task completed to specifications.


Job Number 3 involves making calculations based on initial measurements previously taken.  The machine level method of alignment is used for levelling a conveyor roller table at Coastal Seafood Cannery so the boxes can automatically move forward to the production finish line.  Equipment details are also provided.  Learners also need to sketch a diagram of the table and determine the best type of shims to use for the job and where they need to be placed. 

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Data Collection Sheet to you for feedback. You will need to check that they have given the correct answers on their Data Collection Sheet and have gained the necessary understanding for the job. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

In groups of seven and using the jigsaw technique, each learner becomes an ‘expert’ in an alignment method and ‘teaches’ the remainder of their group how to carry out an alignment task using the method and how to perform the necessary calculations for each.  Part of the exercise involves each expert answering questions and providing feedback to their peers.

Customisation

The job card, equipment, alignment methods and data collection sheets can be customised to reflect different work environments and types of machinery.  Resources, such as manuals, weblinks, expert advice and demos – just to name a few – can be tailored to suit the needs of the particularlearners.

MEM 18.10A B Equipment condition monitoring and recording
Unit description

This unit involves understanding and applying the principles and methods involved with condition monitoring.  It includes following standard operating procedures to take, record and graph readings, as well as identify faults and appropriate follow-up action.   The jobs for this unit are realistic and allow the learner to gain the skills and knowledge required to carry out these tasks in the workplace.  

Job guide

There are three jobs for this unit. 

Job Number 1 requires the learner to review existing maintenance programmes by evaluating the current procedures, methods and tools used for maintaining three pieces of equipment. 

Job Number 2 provides the learner with hands-on experiencing in taking readings for over a six month period using a simple online hand held data collection device.  Learners are also required to correctly record the data and then consult a faults handbook to find out a description of the likely fault and write down the action required.

Job Number 3 requires the learner to input four weeks’ results into an existing spreadsheet.  Learners then need to replot the graph and analyse all the results, taking into account the entire data, including interpreting previous results. 

As well as the online jobs, learners are required to complete substantial practical work in the workplace, simulated workplace or college.

Job Number 1: Review maintenance programmes

Elements of competency

	Element 18.10A.1 Undertake condition monitoring

	18.10A.1.1
	· Principles and methods of equipment condition monitoring understood and applied.

	18.10A.1.2
	· Appropriate conditions monitoring technique selected to achieve required outcomes.


Outline

Job Number 1 requires the learner to review existing maintenance programmes by evaluating the current procedures, methods and tools used for maintaining three pieces of equipment which are located in three different areas of the Sunset Bay Power Station.  Learners inspect the equipment and then assess completed maintenance forms to ascertain if the practices are efficient and effective.  Learners are required to report on their findings and recommend where improvements could be made.
Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, ‘Ask a question’), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think about the subject more deeply, make connections to workplace practices and reflect on their own learning process. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry specific information, experiences or advice using the Discussions tool. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

An assessment key for the maintenance forms is also provided to assist you in evaluating Job Reports (see the section Teacher’s material for more details).
Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

In groups and using the jigsaw technique, each learner becomes an ‘expert’ in a condition monitoring method or technique and ‘teaches’ their peers how to carry out condition monitoring tasks using the method.  Part of the exercise involves each expert answering questions and providing feedback to their peers.

In groups of four, learners could collaboratively review their group’s job reports and determine the appropriateness of findings and recommendations.  Each group could then be asked to reach a consensus regarding the findings, make suitable recommendations and write a team job report.  Team job reports could be displayed on the Internet and reviewed by other teams.  Teams could be asked to rate the job reports and provide feedback as to the appropriateness of findings and recommendations made. 

Customisation

The job card, maintenance forms and condition monitoring techniques and methods can be customised to reflect different work environments and types of machinery.  Resources, such as manuals, weblinks, expert advice and demos – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 2: Take readings

Elements of competency

	Element 18.10A.1 Undertake condition monitoring

	18.10A.1.3
	· Checks undertaken correctly, safely and to standard operating procedures.


Outline

Job Number 2 provides the learner with hands-on experience in taking readings for over a six month period for a boiler feed pump in the pumping station located in the Boiler Section.  A simple hand held data collection device is used.  Learners are also required to correctly record the data and then consult a faults handbook to find out a description of the likely fault and write down the action required.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Data Collection Sheet to you for feedback. You will need to check that they have correctly recorded the readings and written the appropriate follow up action for identified faults.  

Throughout some of the resources (for example, ‘Ask a question’, and Manuals such as ‘Testing and monitoring’, ‘Faults handbook’ and Data collection and analysis’), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think about the subject more deeply,  make connections to workplace practices and reflect on their own learning process. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

A summary of each month’s readings is also provided to assist you in evaluating the submitted Data Collection Sheets (see the section Teacher’s material for more details).

This activity is quite complex and it is not designed to be undertaken without prior knowledge or practice, i.e. background knowledge and experience using the online device.  If learners experience problems, it is recommended that you direct them to the relevant resources, particularly the Workshop demos. Feint markings (x) are displayed on the equipment (fly wheel and boiler feed pump) to assist in positioning the probe.  Step-by-step printable instructions are also available to help learners.  

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

This job could be undertaken in the workplace. The learner could be asked to take readings for different types of equipment and record them using the preferred data collection method used at their workplace.  As an alternative, each learner could be allocated a different data collection method so a good ‘mix’ is achieved.  Learners could then be asked to provide a brief statement covering the pros and cons of the method they used, as well as describe the type of industry they work in and the type of equipment tested.  Results could then be posted to Discussions.  In groups of two or four, learners could then review the ideas and methods used, and provide feedback via Discussions.

Learners could also be asked to photograph the equipment they tested and post examples of data collection forms and standard operating procedures used at their workplace.  They could also explain when, how and why data collection occurs.

You may also wish to use the Discussions tool to post relevant questions or issues about condition monitoring to stimulate discussion and critical thinking.

Customisation

The job card and Data Collection Sheet can be customised to reflect different data collection techniques and methods.  Resources, such as manuals, weblinks, expert advice and demos – just to name a few – can be tailored to suit the needs of the particular learners or industry training need.

Job Number 3: Calculate measurements

Elements of competency

	Element 18.10A.1 Undertake condition monitoring

	18.10A.1.4
	· Results plotted and deviations from specification reported to appropriate authority/recorded.


Outline

Job Number 3 requires the learner to input four weeks’ results for a high pressure compressor, which is located in the compressor house in the Auxiliary Services area, into an existing spreadsheet.  Learners then need to replot the graph and analyse all the results, taking into account the entire data, which includes the previous employee’s interpretation of results.  A Data Collection Sheet for the Compressor is also provided.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed spreadsheet and Job Report to you for feedback. You will need to check that they have inputted the data correctly and provided an adequate analysis of the results.  

To assist you, a spreadsheet with the inputted data is also provided (see the section Teacher’s material for more details).

Alternative approaches

In groups of two or four, learners could collaboratively chart and analyse results and then post their conclusions to Discussions.  Alternatively, learners could be asked to post to Discussions the results of a data collection undertaken in the workplace.  Their example could include a brief explanation of the type of equipment tested, condition monitoring method or techniques used, the data collection method used and an analysis of results.  Groups could be asked to review the postings and provide feedback on the pros and cons of the data collection method used and analysis made.  

Groups could be asked to analyse data in either table or graph format.  Once completed, they are then given the other format to analyse.  Each group could then discuss their experiences and decide which format they found assisted them in analysing the data more accurately. Groups could then post their findings to Discussions.  This activity would also be suitable for classroom-based interactions.  

Customisation

The job card, data collection sheets, results, spreadsheet, graph and analysis can be customised to reflect different equipment, industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

MEM 18.12A A Mechanical seals installation and removal
Unit description

This unit involves understanding the principles of mechanical seals and applying those principles in assembling and removing component parts.  Testing for compliance with specifications and operational performance in accordance with standard operating procedures is also included.  The jobs for this unit are realistic and allow the learner to gain the skills and knowledge required to carry out these tasks in the workplace.  

Job guide

There are four jobs for this unit. 

Job Number 1 gives learners a broad understanding of mechanical seals.  Learners are required to identify four different types of mechanical seals and record their findings.

Job Number 2 takes learners through a step-by-step process for replacing and removing mechanical seals.

Job Number 3 requires learners to look up a catalogue for an appropriate replacement o-ring and justify their choice.

Job Number 4 requires learners to review work previously carried out by an apprentice, particularly in reference to installation, tensioning and testing.

As well as the online jobs, learners are required to complete substantial practical work in the workplace, simulated workplace or college.

Job Number 1: Identify mechanical seals

Elements of competency

	Element 18.12A.1 Determine mechanical seal requirements

	18.12A.1.1
	· Principles of mechanical seals understood.

	18.12A.1.2
	· Operational function of mechanical seal components understood.

	18.12A.1.3
	· For new mechanical seal installation, specifications interpreted from engineering drawings, etc.


Outline

Job Number 1 gives learners a broad understanding of mechanical seals.  Learners are required to identify four different types of mechanical seals and record their findings.
Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

Alternative approaches

In groups of two, learners could be asked to take photographs of mechanical seals with an explanation of how and when they are used, and post them to Discussions.  An online catalogue could be created from the photographs and descriptions provided.

Customisation

The job card, mechanical seals to be identified, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 2: Remove mechanical seals

Elements of competency

	Element 18.12A.2 Dismantle mechanical seal installations

	18.12A.2.1
	· Mechanical seal assembly examined and correct and appropriate dismantling techniques, tools and equipment selected.

	18.12A.2.2
	· Using correct and appropriate engineering techniques and safe workshop procedures mechanical seal assembly dismantled.

	18.12A.2.3
	· All component parts examined for wear, including housing, shafts, primary sealing elements; secondary seals, seat assembly, etc., to determine need for repair or replacement.

	18.12A.2.4
	· Where applicable, serviceable items repaired by appropriate means.

	18.12A.2.5
	· Primary sealing elements and secondary seals removed for replacement where required using correct and appropriate engineering techniques and tools.


Outline

Job Number 2 takes learners through a step-by-step process for replacing and removing mechanical seals.  This involves, identifying and ordering the replacement mechanical seal, identifying tools, removing the mechanical seal, inspecting the seal for serviceability, determining the need for repair or replacement and identifying safety hazards.  

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

Alternative approaches

In groups of four or six and using the jigsaw technique, each learner becomes an ‘expert’ in replacing and removing different types of mechanical seals and ‘teaches’ the remainder of their group how to carry out these tasks.  Part of the exercise involves each expert answering questions and providing feedback to their peers.

Customisation

The job card, mechanical seals to be replaced and removed, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 3: Select replaceable components

Elements of competency

	Element 18.12A.3 Select replaceable items

	18.12A.3.1
	· Replaceable items selected using manufacturers’ catalogues, spare parts lists, engineering specifications or sample, using standard operating procedures.


Outline

Job Number 3 requires learners to look up a catalogue for an appropriate replacement o-ring on an acid pump.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

Alternative approaches

In groups of four, learners research the World Wide Web for current catalogues or relevant information on o-rings and post their findings to Discussions.  This information could then be used as further reference material.

Customisation

The job card, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 4: Reassemble mechanical seal installations

Elements of competency

	Element 18.12A.4 Reassemble mechanical seal installations

	18.12A.4.1
	· Using correct and appropriate engineering techniques and tools, mechanical seal components fitted together including seal head, secondary seals, seat assembly, shaft and housing.

	18.12A.4.2
	· Mechanical seal assembly tensioned and adjusted to manufacturer’s specifications.

	18.12A.4.3
	· Mechanical seal assembly tested using appropriate methods for compliance with specifications and operational performance.


Outline

Job Number 4 requires learners to review work previously carried out by an apprentice, particularly in reference to installation, tensioning and testing of a mechanical seal on a pump.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

A summary of Discussions topics is also provided in ‘Thought-starters’ located in the Lunchroom.

Alternative approaches

In groups of four or six and using the jigsaw technique, each learner becomes an ‘expert’ in installing, tensioning and testing mechanical seals and ‘teaches’ the remainder of their group how to carry out these tasks.  Part of the exercise involves each expert answering questions and providing feedback to their peers.

Customisation

The job card, type of mechanical seal to be installed, tensioned and tested, type of equipment, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

MEM 18.16B A Analyse plant and equipment monitoring
Unit description

This unit involves analysing plant and equipment condition monitoring results and making recommendations to prevent or repair faults. Throughout the jobs for this unit, the learner will gain skills and knowledge about a range of condition monitoring methods and discover accurate ways of analysing and formulating recommendations for faults in equipment.
Job guide

There are two jobs for this unit. 

Job Number 1 looks at analysing condition monitoring readings and environmental conditions to determine the faults in four components of a hydraulic drive unit. 

Job Number 2 focuses on developing recommendations from analysed condition monitoring and environmental data.

As well as the online jobs, learners are required to complete substantial practical work in the workplace, simulated workplace or college.

Job Number 1: Analyse condition monitoring results

Elements of competency

	Element 18.16B.1 Analyse condition monitoring results

	18.16.B.1.1
	· Records/graphs/results of condition monitoring examined, analysed and problems areas identified.

	18.16.B.1.2
	· Necessary calculations/computations undertaken.

	18.16.B.1.3
	· Appropriate reports/determinations of analyses undertaken to prescribed site procedure.


Outline

This job requires the learner to analyse the condition monitoring readings taken for a range of components in a hydraulic drive unit. The learner needs to identify the correct condition monitoring reading for the component, then analyse the specifications, environmental conditions, calculations, graphs and images for the component. 

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry-specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, the learner could be asked to analyse a series of condition monitoring readings, environmental conditions and component details through the Discussion tool. Each learner could partner up with another learner and together they could analyse all the data. After a set time, determined by the teacher, each pair of learners posts their findings and the results are discussed.

Customisation

The job card, components and machinery, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.

Job Number 2: Develop recommendations

Elements of competency

	Element 18.16B.2 Develop recommendations

	18.16.B.2.1
	· Recommendations developed based on previous history, results, specifications, legislative requirements.

	18.16.B.2.2
	· Report recommendations to appropriate authority.


Outline

This job requires the learner to develop recommendations for the action required to correct faults in four hydraulic drive unit components. The learner reviews the past performance of each component using the condition monitoring readings and other supporting information and formulates a diagnosis, along with recommendations to correct any fault.

Need help

The resources identified in the Need help? section will support the learners to complete this job successfully. This ‘Need help?’ provides scaffolding for the learner, to guide them towards the resources they might find useful.

Some learners may already have the required background knowledge to complete this job.
Teacher’s role

Learners are required to submit their completed Job Report to you for feedback. You will need to check that they have given the correct answers on their Job Report and have gained the necessary understanding for the job. 

Throughout some of the resources (for example, the Thought starters), some suggested discussion activities are given. These are indicated by the Discussions icon, and prompt learners to think more deeply about the subject and reflect on what they’re learning. It is advisable to monitor these discussions, providing input, encouragement and guidance where required. You can easily customise or replace these discussion activities with your own alternatives, if you wish. You could also add any relevant industry- specific information, experiences or advice using the Discussions tool. 

Learners may contact you for assistance if they have queries or concerns.
Alternative approaches

As an alternative, the learner could be asked to engage in an online conference. Prior to the conference the teacher posts a completed analysis of a machine component. This analysis would contain the component’s specification, environmental conditions, calculations, graphs, images and any other data necessary. Having studied the analysis, each learner posts their recommendations which are read by the other learners and discussed.

Customisation

The job card, components and machinery, feedback and images can be customised to reflect different industries or situations. Resources, such as manuals, weblinks, expert advice and tools – just to name a few – can be tailored to suit the needs of the particular learners.
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From Home, select the Unit you wish to begin.





Job board
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The jobs for that unit are displayed on the Job board.





Choose a job.





Job card





The Job card outlines information needed to complete the job, for example:





location


contact


job details


job document(s).





Job document(s) can be accessed and downloaded from this screen.
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When you’re ready to begin the job, click the company name to ‘travel’ to the company.





The job is displayed at the company location.  





Each company is easily identifiable with its own look and feel.





Company screen
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Job document, ‘Need help’ and resources can be accessed from here.





Need help?
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Job Document
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Lists resources for the job with direct access to each.  These resources open in a new browser.





Downloadable documents.





P.E.M. Workshop Resources
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Note – P.E.M. Workshop resources, Need help? and Job Document are displayed in a new window – this means you can still refer to the Job in the main window below.





The resources at P.E.M. Workshop help to complete the job.





Note – Each resource is displayed in a new window – this means you can still refer to the ‘Need help’ in the window below, as well as the job in the main window.





Need help? will give you hints about which resources you might find  useful to help you complete the job.





Note - The ‘need help?’ checklist is displayed in a new window – this means you can still refer to your Job in the main window below.
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