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The first page of your folio should be a:  


Title Page 
 
Then the second page should be a:  


Table of Contents 
 
Then the rest of the folio should be set out in order of the table of contents. Do not 
include a title page for each section as it is a waste of pages. Use a header for each 
section and a tab on the side of the first page to help divide the folio. 


 
Design, management & communication 
1.  Statement of Intent 
2.  Research including selection and justification of: a) Materials; 
         b) Processes; 
         c) Technologies; 
         d) Resources  
3.  Development of Ideas: a) Sketching and idea generation; 
       b) Prototyping, modelling & testing; 
       c) Production & working drawings 
4. Evidence of project management: a) Project management; 
               b) Record of production 
5.  Timeline Plan 
6.  Finance Plan 
7.  Evidence of OHS & safe working practices 
8.  Appropriate design and/or design modification: a) Materials; 
                b) Components; 
                c) Processes 
9.  Presentation skills & techniques including ICT 
10.  Ongoing evaluation of the major project: a) Statement of intent; 
               b) Research & planning  
 


Production 
1.  Quality of the product 
2.  Evidence of a range of skills & degree of difficulty 
3.  Links between planning and production 
4.  Use of appropriate materials, components, processes & technologies 
5.  Evidence of solutions to problems in production 
 


Industrial Technology Folio Guidelines 







 


Statement of Intent 
 
Board of Studies Description 
Clarifies the intent of the major project by explaining clearly what is to be achieved and 
why. 
 
This allows the examiner to know what you intend to do. The markers will refer back to 
this paragraph to see if you have carried out your intentions. Therefore make it simple 
and to the point, but don't close off research, (i.e. don't say that it is to be made from 
Radiata Pine. Instead say timber, then research the type later and gain some marks). 
 
Don't forget to say why you are making this project and where it is going to go (the 
environment that it is to fit into). Even though the example below uses bullet points, a 
Band 6 Statement of intent should be written using paragraphs. 
 


Check List 
 
 State what you are going to make 
 Why you are making this product (the motivation) 
 Don't specify exact sizes, types of materials or what is involved in the 


construction of your project; however you can indicate what the possibilities 
could be. 


 Include a photo of the environment your project must fit into 
 
 
For Example: 
 


 


Statement of Intent 
 


For my major project I wish to construct a wine rack 
cabinet that will fit on the wall above my fathers bar 
and compliment the existing furniture 
 
 
 
 
 
 
Motivation 
 I know this project will be fully utilized in our 


home 
 It will be a challenging project to design, 


construct and manage 
Use 
 to store wine bottles and wine glasses in a neat 


and organized manner  
Possibilities 
 Australiana theme 
 Traditional construction techniques 
 Australian hardwood timbers 
 Stainless steel fittings 
 Clear finishes to enhance the colour and grain 


of the timber 
 


 
Photo 







Research including selection and justification of: Materials; 
Processes; Technologies; Resources 


 
Board of Studies Description 
Conducts and explains a wide range of relevant research, justifying the selection of 
appropriate materials, processes, technologies and resources 
 
Research is the foundation of your project. Without sufficient prior knowledge about 
every aspect of the project your decision making will be poor and your ability to design, 
manage and construct your project will be hindered. 
 
Each decision that you make should be based on research. For effective research it 
should be clearly categorized into relevant sections (Materials; Processes; 
Technologies; Resources) with a clear conclusion summing up what you have learnt or 
what you are going to use.  
E.g. 
 Photos of similar pieces of furniture 
 Ergonomics 
 Construction techniques and processes 
 Materials 
 Finishes 
 Hardware 
 
Copying a plan is allowed however you need to modify it based on your research. If this 
is the case show the research leading up to the plan and then research your 
modifications using the information below. The best way to do this is to collect pictures 
from magazines, the net or junk mail and with each picture say what you like or could 
use. Each picture should contribute to your final design so number the pictures and 
where you get them from.  Use sub headings for your research and even break down 
your project into components (e.g. The legs, the shelves ).Do not forget to research 
where the project is going to go i.e. space, matching furniture, the sizes of the 
components that it will house e.g. CD's TV DVD etc (a table of sizes is a good idea). Do 
not just collect pamphlets etc, without highlighting parts etc. Set it out so the marker 
knows what you have gone through. Tell them where the information has been drawn 
from. 
 


Check List 
 
 Research the materials which you could construct your product out of. 


(timbers, glues, finishes, etc.) 
 Research processes which could be used in the construction of your 


project (joints, cutting techniques, finishing techniques) 
 Research resources such as existing products which are already on 


the market, businesses that may be able to help with parts of your 
project, equipment that is available, etc.  


 Research the technologies which could be used in the construction of 
your projects. (handles, hinges, skirting, wheels, etc.) 


 
 
As part of the planning process you must be able to make selections and justify these 
selections. For all the materials, components and processes that you have had to make 
a choice on use a table to list your choices and the reason for making your selection. Be 







sensible about your choices as they must be appropriate for the construction of the 
project. 
 
All that you have researched should be included in your selections.  
 


Check List 
 
 You have selected materials and justified their use in project from a 


number of different choices 
 You have selected processes and justified their use in project from a 


number of different choices 
 You have selected technologies and justified their use in project from a 


number of different choices 
 You have selected resources and justified their use in project from a 


number of different choices 
 


 
For example: 
 
Material Options Choice Justification 
Back 
 


4mm ply 
MDF 
Lining Boards 
 


Lining Boards 
 


Quality finish 
V- joint adds to the 
visual detail 
Affordable 
 


Process  
Trenching 
 


Tenon saw and chisel 
Router and trenching jig 
Compound slide saw 


Router and trenching jig
 


Suitable for repetitive 
procedures 
Accurate 
Easy to set up 


Component    


Handles D Handles 
Brass Antiques style 
Faux timber handles 


Brass Antiques style 
 


Suites style of furniture 
Affordable 
Performs function 


 
Another way to include the selection and justification section is to have a title of 
‘Selection & Justification’ at the end of each section of research and describe what you 
did or did not choose and why.







 


Development of Ideas: Sketching and idea generation; 
Prototyping, modelling and testing; Production and 


working drawings 
 
Board of Studies Description 
Demonstrates very high level of skills in sketching and idea generation, prototyping, 
modelling and testing, and in developing production and working drawings (as 
appropriate) 
 
The Sketching & Idea Generation is an important part of the Development of Ideas, as 
you get the chance to use your creativity and include features that you liked in the 
research of existing products and designs. Draw some sketches that relate to your 
research (at this stage you do not have to like them) and for each drawing put in 
information from your research and clearly shows that it comes from there. Write about 
each sketch saying what you like and dislike. (E.g. I took the legs from research picture 
No. 1 and the doors from picture No.4 but I do not think they work well together so I will 
try legs from picture No. l but make them wider and doors from picture No.5). Title this 
writing "evaluation". 
 
You need to have at least four of these ideas then combine them into your final one. 
Now evaluate this and redraw it so that it will become your working drawing. 
 
This section should have extensive hand drawn sketches which document the 
development of your ideas. There should be a clear progression that demonstrates how 
your design progresses from the original concept to the detailed finished design.  
 
Prototyping, Modelling & Testing is often shown through your use of jigs and templates. 
Prototyping and modelling can also be shown by constructing a scaled cardboard model 
of your project. Testing can be shown through the use of samples such as joints and 
finishes. Photos of these should be included in your folio. Further modelling can be 
shown with 3D CAD work using programmes such as Google SketchUp or CREO. 
 
The use of rendered exploded illustrations to clarify concepts and construction 
techniques is recommended. This section should be finished with a scaled working 
drawing (preferably CAD) and cutting list. Orthogonal and detail drawings should be 
used and can be completed with Google SketchUp or CREO. 
 


Check List 
 
 You have at least 4 different ideas 
 Ongoing Evaluation by listing the likes and dislikes of each of the designs 


produced 
 Drawings of the final design showing different elements of the design 


including construction details, cutting plans and cutting lists  
 The use of number of different communication techniques such as 


sketches and production drawings 
 The use of computer applications such as CAD 
 Photos of any jigs and templates. 
 Photos of any testing/samples you have developed. 
 
  
 







Evidence of project management 
 
Board of Studies Description 
Clearly describes the management of the project, including a succinct record of the 
production of the project 
 
This is important area of your folio as it gives the marker an insight into your thought 
process during your planning and production phases of your project. The process of 
Project Management is documented through the use of ongoing evaluation and your 
record of production. The ongoing evaluation relating to the project management is 
different to your selection and justification of materials, processes, technologies and 
resources. The ongoing evaluation for this section refers back to your Statement of 
Intent. There should be written evaluation throughout the folio that is clearly identified. 
 
Example 1 
Use a coloured text box to make your evaluative statements 


 
 
Example 2 
 
Evidence of ongoing Evaluation 
I have used ongoing evaluation in this project as I have been making decisions to 
produce the most appropriate product to meet my statement of intent. Evidence of this 
has been provided throughout the folio on grey paper. An example of this is shown 
below. 
 
 
 
 
 
 
 
 


 
Your Record of Production demonstrates how you have made the project. You should 
be taking photos of, sketching and writing down everything you do to make your project. 
Your photos should be large to demonstrate what you are doing. They should show you 
wearing all of the correct PPE. Photos can be annotated or linked to diagrams, sketches 
and working or detail drawings. Each photo needs to have a brief paragraph under it 
explaining what you are doing and why. All of this demonstrates Links Between 
Planning & Production through Project Management. 
 


Evaluation 
 
I like this design.  It combines the Australian shape used in idea 3 with the 
bottle holding method used in Idea 2.  This design will be the design that I 
use for my project. 
 


Check List 
 


 Make your evaluations stand out in your folio 
 Explain to the marker how to find your on-going evaluation or list 


areas that you have used on-going evaluation 
 


Evaluation
I have found that the most effective and economical timber to use is Brush Box 
because the price is within my budget and the distinctive grain will enhance the 
visual appeal of my project 







 
 
 
 
 


Check List 
 


 Photos of processes 
 Sketches and/or working drawings linked to photos 
 Annotations on photos (if required) 
 Brief paragraph explaining what is being done in photos 
 Evaluation of different stages, especially where something has 


changed or been modified from the original plan 
 







 


Timeline Plan 


 
Board of Studies Description 
Develops, applies and evaluates comprehensive and appropriate timeline plans 
 
The use of a time plan is important as it allows you plan out the whole project so that 
you can finish on time. In a time plan you must include timelines for: 
 projected time 
 actual time taken  
 an evaluation of the differences between the actual and projected time by explaining 


why they are different. 
 
Use of a table is a good way to show this information.  No one expects you to follow 
your plan exactly but you should be able to say why you did not.  Include breaks for 
holidays, exams, work placement etc. 
 


Check List 
 


 You have projected the time for each operation involved in the project Q 
You have supplied the actual time to complete tasks 


 
 You have evaluated the actual time to complete project against the 


projected time to complete by giving reasons why differences occurred 
 


 
For Example: 
 


 
PROPOSED TIME PLAN 


  Term 4 Term 1 Term 2 Term 3 EVALUATION 


 Week 1 2 3 4 5 6 7 8 9 1
0 


1 2 3 4 5 6 7 8 9 1
0 


1 2 3 4 5 6 7 8 9 1
0 


1 2 3 4 5 6 7  
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Statement of 
Intent 
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Design – Folio                                  I had trouble with 
finding research 


Planning                                  Made up time by 
working on it at 
home 


P
R


O
D


U
C


T
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N
 


Timber 
preparation 


                                  


Joint 
construction 


                                  


Frame 
Assembly 


                                  


Construct wine 
rack 


                                  


Wire up light                                   


Finish                                  Decided to spend 
more time on this 


Evaluation                                   


                                  







 


Finance Plan 


  
Board of Studies Description 
Develops, applies and evaluates comprehensive and appropriate finance plans 
 
A Finance plan shows the projected cost of materials and services. This plan must show 
the projected costs of the project as part of the planning phase of the project and it must 
show the actual cost of materials and services as part of the production phase of the 
project. As part of the ongoing evaluation of the project, you must evaluate the projected 
costs of the project and compare them to the actual cost. You can do this by creating an 
extra column on the Finance plan calling it evaluation. In this column you can give 
reasons why the projected cost is different to the actual costs. 
 


Check List 
 


 You have projected the cost of the project 
 You have supplied the actual costs of the project 
 You have evaluated the cost of the project.  Compare the projected 


costs and the actual costs. A pie chart is good to use for comparisons 
like this 


 You have included all receipts as evidence of the cost of the project 
 


 
For Example:  
 


  BALANCE  


BUDGET $188 


  


ITEMS PROJECTED 
COST 


DATE OF 
PURCHASE 


ACTUAL 
COST 


 EVALUATION 


MDF $55 22/11/07 $50 $138 Got product on sale 


HIRE OF CNC ROUTER $60 16/02/08 $60 $78  


SCREWS $10 24/02/08    


RADIATA PINE $13 20/04/08 $13 $55  


12 VOLT DOWN LIGHT $16 23/05/08 $14.50 $40.50 Got product on sale 


STAIN $20 23/05/08 $20 $20.50  


BODY FILLER $14 23/05/08 $15 $5.50 Increased in price 


      


BUDGET $188  FINAL 
BALANCE 


$5.50  







 


Evidence of OHS and safe working practices 
 
Board of Studies Description 
Demonstrates the use of a wide range of appropriate OHS and safe working practices 
through suitable documentation and evidence 
 
This is usually seen from the photos on the construction of your project. It is advisable 
to:  
 Have a Risk assessment for the project 
 Labelled photographic evidence of you undertaking some processes and 


demonstrating safe working techniques. 
 Identification of OH&S and safety features of the workshop 
 
 


Check List 
 


 Use labelled photos of you practicing safe working practices 
 Give a short description of what you are doing and how you are using that 


machine safely 
 Include photos of safety signs around the rooms and explain what they mean 
 Include some OnGuard safety certificates 
 Ensure there are no photos that show anything being done incorrectly or 


without wearing the appropriate PPE. You will be penalised marks if there are 
 
 


  
Major Project Risk Assessment 
Available on Moodle, described as the Job Safety Analysis and Work Method 
Statement 







 


Appropriate Design &/or Design Modification 
 
Board of Studies Description 
Analyses and evaluates the relationships between design modifications (if 
applicable), materials, components and processes in the development of the 
major project 
 
In this section you should: 
 Comment upon the appropriateness of your design. Does it do what you 


intended? Did the construction work out the way you planned? 
 Identify any modifications made in your project in regards to Materials, 


Components and Processes and why they occurred. 
 
At this stage it is important that you relate back to your research and planning, 
as well as the Statement of Intent. 
 
Materials include any materials you modify to make your project, such as timber, 
glass, metals. 
 
Components include not only fittings such as hinges, shelf supports, handles; 
but also components of the project itself like doors, drawers, shelves. 
 
Processes are any techniques that you use to make the project. Did you decide 
to route something instead of cutting it on the table saw for example. 
 
Modifications made so that you better fulfil your Statement of Intent are 
appropriate. Mistakes, changes and unforeseen problems should be covered at 
this stage. Be selective with the mistakes you include in here. Any simple 
mistakes that should have been avoided with proper planning should not be 
included. Discuss this with your teacher before including anything in this section. 
The idea is to gain marks by showing how you have adapted your use of 
Materials, Components and Processes, not take marks away by showing silly 
mistakes or poor judgement. 
 


Check List 
 


 Identify if your design needs modification 
 Identify if your Materials need modification 
 Identify if your Components need modification 
 Identify if your Processes need modification 
 State to the marker why your project has certain design features 
 List all the modifications that you have made on your project 


compared to the original design, materials, components and 
processes 


 
 
 
 
 
 
 







Example: 
 


Appropriateness of design &/or design modification 
 
This design relate to my statement of Intent as it: 
 Holds both wine bottles and wine glasses 
 It as been created with a Australian theme so it fits 


into the decor of my fathers bar 
 
To achieve this I modified existing designs by: 
 Adding a wine glass rack to the bottom of the wine 


rack so that this wine rack serves a multi purpose. 
 I used the effect of lighting up the glasses to make 


this design have a main focus point. 
 I used an original method of storing the wine 


bottles as it not the most efficient way of storing 
wine bottles but it gives the desired effect of the 
design 


 
 







 


Presentation skills and techniques including ICT 
 
Board of Studies Description 
Demonstrates a wide range of presentation skills and techniques, including ICT 
skills, appropriate to the development of the major project 
 
In this section of the folio you are required to show the markers evidence that 
you have recognised and used a range of different presentation and 
communication techniques.  
 
Things that you can list in this section are the use of tables, flow charts, 
production diary, sketches, word processing, use of photos, CAD (working and 
detail drawings), emails and verbal records like a diary entries 
 
Use scanned images or screen prints to thumbnail images with explanations to 
show the examiners 
 
A labelled photographic Record of Procedures can be used in this section 
 


Check List 
 
 List all communication Techniques used in the folio and where they are 


located in the folio so the marker can check 
 Add anything that doesn't fit anywhere else in the folio as they are still a 


form of communication 
 
  
Example
 
 
ProDesktop:  Used to develop my design 
and to produce a working drawing as well as 
rendered image of final product 


 
 
 
 
 


 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ProDesktop: 
Working Drawing derived from 3D image. 
Provides scaled dimensioned orthogonal 
image that enables manufacture 
 
 
 
 
 
 
 
 







  
The use of multimedia is becoming more important in industry as they move 
toward digitalization of information. You can include multimedia in your project 
by recording parts or all of your folio on CD or setting it up as a website but this 
is not required to receive full marks for the project. 
 


Check List 
 


 List all computer communication Techniques used in the folio and where 
they are located in the folio so the marker can check e.g. word 
processing Tables, Digital Photos, CAD drawings and scanned 
documents 


 
 


 
For Example: 


 
 
Use a screen print to show illustration of computer use, then name and explain where the application 
was used


     
  
Microsoft XL: Used to calculate the cost of project 
 
 
 
 
 
 
 


 
 







 
 


Ongoing evaluation of the major project 
 
Board of Studies Description 
Provides critical evaluation of the major project, including in relation to the 
statement of intent, research and planning 
 
In this section of the folio you must communicate to the marker what you think 
about the end result of your project. In this evaluation you must explain to the 
marker how final product relates the Statement of Intent. This can be done by 
identifying areas of your design that meet your Statement of Intent and areas 
that could have been improved in the design.  
 
You must be able to assess the final quality of the product and the processes 
used in the design, management and construction phases of the project. 
Therefore you must be able to evaluate the project as whole. 
 
 
 


Check List 
 


 Discussed areas of your project that meet your statement of intent 
successfully. 


 Discussed areas of your final project that could be improved 
 
 
This section also relates to the Research & Planning. Because you will have 
done this throughout the folio you can refer back to specific pages numbers 
where you have completed your ongoing evaluation. A better way of including 
this is to be keeping a diary all the way through the project. The diary can be 
labelled ‘Ongoing Evaluation’ so the markers know what section it relates to. 
You could also copy and paste some of your previous evaluations into this 
section to show what you have done. 
 


Check List 
 


 Listed page numbers that detail your ongoing evaluation throughout the 
folio; and/or 


 Keep a diary from the start until the end of the project that is labelled 
‘Ongoing Evaluation’; and/or 


 Copy and paste previous evaluations into this section to demonstrate 
your ongoing evaluations. 


 







 


Quality of the Product 
 
 
Board of Studies Description 
Demonstrates very high quality in all aspects of the major project production 
 
The examiner is looking for excellence in all areas of your major project 
production.  Your aim for this project is to create a product which has the quality 
to be sold commercially. The one way that you can show the marker that your 
project is of commercial quality is to get a specialist or someone in the industry 
to evaluate the quality of your project so that the marker can recognize the 
quality that you have achieve in this project. Another way that you can outline 
the quality of your final product is to list (including photos) the features that 
make your project a quality product, e.g. the doors are aligned probably, the 
product sits evenly, the finish is of professional quality, and the construction 
technique used is the same as commercially made products. 
 


Check List 
 


 List all the features of your project that you think make your project a 
piece of quality work, including photos. 


 Present a letter from a specialist or someone in the industry 
commenting on the quality of the product 


 If any electric wiring was used in the project it must be checked over 
by a qualified electrician 


 
 
Example 
 


 
Quality of the product 


 


The quality of the finished product can be shown by: 


 The precision of the Australia shape on the wine 
rack which was created by using a CNC Router 


 The quality of finish which was created by the by 
staining the wine rack first then giving it a gloss 
finish. 


 The quality of the wiring of the light that has been 
deemed safe by a qualified electrician. 


 The Quality of the joints which fit together perfectly 
without any gaps. 


 
 
 


 
 







 


Evidence of a Range of Skills & Degree of Difficulty 
 
Board of Studies Description 
A highly demanding project, with evidence of high quality in the application of a 
wide range of skills and techniques in the planning and production of the major 
project 
 
You must be able to show the marker of your project, that a range of skills has 
been used to complete your project. These include the planning and production 
of the project, so a list of the skills used and where and perhaps the degree of 
difficulty would go down well 
 


Check List 
 


 Identify and list the skills used in the planning and production phases 
of your project. Use photographic evidence to clarify the skill 


 
 
 
For Example: 
 


 
Evidence of a range of Skills 


The skills I used during the planning phase of the 
project include:  
 
 Sketching 
 CAD 
 Spreadsheets 
 Time management 
 
The skills I used during the production phase of 
the project include the use of: 
 
 the thicknesser to dress rough sawn timber 
 the router table and  door set of router bits to 


construct the panel doors  
 a professional spray kit to finish my project 
 
 


 
The degree of difficulty of your project is an important factor of marking of the 
production component of your project because the greater the degree of 
difficulty of your project the better marks you're going to receive. So let the 
markers know how hard it was to complete certain parts of your project, both in 
the planning and the production, by listing them under this heading. It is 
important to be positive. 
 
 
 
 







Check List 
 


 List the difficult processes in the construction of your project 
 Explain why this processes were so difficult 


 
 
For Example: 
 


 
Degree of Difficulty 


 
The degree of difficulty in my major work is 
demonstrated by: 
 
 The use of the CNC Router program is a very 


difficult program to use, so that this took me a long 
time to work out and to get the machine working 
properly. 


 The process of fixing the light in the wine rack was 
difficult as I had no experience in wiring and I had 
to do this to a safe standard 


 I had to learn how to set up the panel cutters on 
the router table which was very time consuming 
and required a lot of fine adjustment and practice 


 
 







 


Links between Planning and Production 


 
 
Board of Studies Description 
Completed project relates closely to what was intended. Close links between 
actual construction processes, management and thorough research and 
planning are evident and clearly articulated. 
 
In this section of the folio you must be able to show the marker how the 
planning, design and management process links to the production of the project. 
You can do this by listing how you used your planning in the production of your 
final work 
 


Check List 
 


 List the links between Research and Production  
 List the links between Time plan and Production  
 List the links between Finance plan and Production  
 List the links between Drawings and Production  
 List any other links between planning and production 


 
 
 
For Example 
 


 
Links between planning and production 


 
The links between planning and production is 
demonstrated by: 
 The use of the information gathered in the research 


phase to construct ideas that resulted in the 
development of the final ideas which was 
constructed in the production phase 


 The Time plan was used in the construction phase 
to make sure my progress was going to plan so that 
I would be able to finish this project on time. 


 The finance plan was used in the construction 
phase so that this phase didn't come in over budget 
and this case, extra funds were not needed as the 
project came in under what was expected. 


 Use the sketches and working drawing to produce 
the final product 


 
 







 


Use of appropriate materials, components, processes 
and technologies 
 
Board of Studies Description 
Competently applies and uses a range of appropriate materials, components, 
processes and technologies in the production of the major project 
 
This section of the folio, the student must demonstrate to the markers that they 
have used the most appropriate materials for the construction of their project. 
Under this heading the student must refer back to the research and their 
selection and justification of materials and link it back to how the materials 
perform as part of the finished product. Therefore you must be able reinforce 
your selection of the materials and hardware by explaining to the marker how 
good they are in the finished product. 
 


Check List 
 


  Once again list the materials and components used in the 
construction of your final product. 


  Comment on each of these materials and why they were the most 
appropriate in the construction of your project 


  You also can Use Photos of your final product to help you explain  
 
  
 
For Example: 
 
The Use of Timber Veneered MDF 
 
Workability: 
The use of veneered MDF was the most appropriate material for the 
construction of the shaped parts of the wine rack as this material didn't chip.  
This was important in the construction of the parts as a CNC Router was used to 
cut out these shapes and MDF performs best on this machine. 
 
Finish: 
Veneered MDF finishes really well. It has an even flat surface with attractive 
grain that takes any number of finishes like spraying lacquer or oil finishes 
 
 
In this section you must refer to the industrial processes used in your major 
project. One way of showing the industrial processes is to list the method of 
construction. This can be communicated through the use of a flow chart that 
takes the marker through the different processes used to construct your project. 
You must be able to show the marker in this flow chart that you have used the 
correct industrial process in the construction and out-sourcing parts that could 
not be carried out in a school workshop. 
 
 
 
 
 







Check List 
 


 Identify the processes 
 Create construction process using a flow chart outlining all the 


industrial processes used in the construction of your project. 
 
 
For Example: 


 
 
 
Identify manufacturing processes that you have set up and used. E.g. the CS 
saw is the Industrial Technology but the process is setting up the saw to cut 
multiple components to length with accuracy without having to measure 
 
 
In this section of the folio you are required to list any industrial technologies used 
in the production of your final project. Industrial technologies refer to tools, 
machines and equipment used in industry. The best way prove and document 
that the you have used these machines in the production of your major work is to 
get picture of you using the machines, tools and equipment, or if not allowed to 
use the machines or equipment because of Workcover reason then get a picture 
of the teacher using the machine using it on your project. Alongside each of 
these photos list the name of the tool, machine or equipment, list the areas of 
your project which it was used on. If there is a machine that is used in industry 
and not available to you then identify it as such. E.g. the spindle moulder for 
routing, an edge bander or a drum sander. 
 
 
 
 
 
 







Check List 
 


 Photos of all machines and tools used in the production of your major 
work 


 Name the machine or tool used in the photo 
 List all areas which the machine or tools are used on your major work 


 
  
Example: 
 
Panel Saw 
Used by Teacher because of Risk 
Assessment rating.  
Used to: 
 rip solid timber to width 
 cut groove for ply base 
 dock timber to length 







 


Evidence of Solutions to Problems in Production 
 
Board of Studies Description 
Demonstrates and critically evaluates how solutions to problems in major project 
production were addressed 
 
In this section of the folio outline to the markers the problems which you had in the 
production of product also show how you overcame these problems through 
research, planning and evaluation. One way you can document this is by keeping 
a production diary. A production diary is journal which you fill out after each day of 
production outlining what was done, problems encountered and solutions to these 
problems. In this diary you should include pictures of any jigs or prototypes and 
copies of any templates. 
 


Check List 
 


 Create a production diary outlining the action, problem and solutions on 
each day of the construction 


 Include Photos of you building you project as a visual aid for the marker  
 Include Photos of any jigs used to overcome any problems in 


construction  
 Include any Templates used to overcome any problems in construction 


 
 


Example: 
Using photographs and sketches illustrate the problem and explain the process of  
Rectification 
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Industry Study Questions 
 


BACKGROUND INFORMATION 
1. What is the name of the company? 


………………………………………………………………………………
……………………………………………………………………………… 


2. What is the address of the company? 
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


3. Could I have an example of the company logo? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


4. How was the logo selected? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


5. Who started the business? 
………………………………………………………………………………
……………………………………………………………………………… 


6. When was the company founded? 
………………………………………………………………………………
……………………………………………………………………………… 







7. How was the company started? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


8. Does the company have a mission statement? 
………………………………………………………………………………
……………………………………………………………………………… 


9. What is it? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


10. What is the prime function of the business? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


11. Does the company have a business plan? 
………………………………………………………………………………
……………………………………………………………………………… 


12. If yes, can I have a brief overview of it? 
………………………………………………………………………………
……………………………………………………………………………… 


13. If no, why? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 







14. What type of organisation is the company? 
………………………………………………………………………………
……………………………………………………………………………… 


15. Why is the company set up this way? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
MARKETING 


16. Does the business have a marketing plan? 
………………………………………………………………………………
……………………………………………………………………………… 


 
17. If yes, can I have a brief overview? 


………………………………………………………………………………
……………………………………………………………………………… 


18. Does the company undertake market research on a regular basis? 
………………………………………………………………………………
……………………………………………………………………………… 


19. If yes, how is this done? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


20. If no, why? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


 







21. What is the target market for the various products and services? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


22. What advertising does the company do? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
PERSONNEL ISSUES 


23. How many people do you employ? 
………………………………………………………………………………
……………………………………………………………………………… 


24. How many are male? How many are female? 
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


25. What is the ethnic make up of the employees? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


26. Do the employees have specific areas of operation or can they all 
perform all operations? 


………………………………………………………………………………
……………………………………………………………………………… 


27. What are some of these areas? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 







28. Are there any incentive schemes for the employees? 
………………………………………………………………………………
……………………………………………………………………………… 


29. If yes, what are they? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


30. What skills are required to successfully run the business? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


31. What formal qualifications do you have that help in the running of the 
business? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
MANAGEMENT 


32. What is the management structure of the business? 
 
 
 
 
 
 
 
 
 
 
 







33. How are decisions made within the business? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
GOALS 


34. What are the short-term goals of the company? (12 months). 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


35. What are the intermediate goals of the company? (3 years). 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


36. What are the long-term goals of the company? (5 – 7 years). 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


37. Have any of the company’s goals been achieved already? 
………………………………………………………………………………
……………………………………………………………………………… 







38. If yes, which ones? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


39. Has the company not fulfilled any goals that it would like to have 
already? 


………………………………………………………………………………
……………………………………………………………………………… 


40. If yes, which ones? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


41. Are growth targets set each year? 
………………………………………………………………………………
……………………………………………………………………………… 


42. If yes, in what areas of business? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


43. Are there any plans for expansion of this business? 
………………………………………………………………………………
……………………………………………………………………………… 


 
 
 







44. If yes, what are they? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


45. What are the important achievements for the company to date? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
FINANCE 


46. What is the company’s turnover per year? 
………………………………………………………………………………
……………………………………………………………………………… 


47. What percentage of turnover is profit? 
………………………………………………………………………………
……………………………………………………………………………… 


48. What is done with the profits? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


49. What percentage of profits is allocated to Research and Development? 
………………………………………………………………………………
……………………………………………………………………………… 


50. Does the company do it’s accountancy internally or is an external 
accountant hired? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 







GOODS AND SERVICES 
51. What products does the business offer to clients? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………... 


52. What are the price ranges of the products offered? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


53. How long does it take to manufacture a complete product? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


54. Describe the manufacturing processes for the different products 
offered by the company? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 







55. How does the business ensure efficiency through these processes? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


56. How is time organised within the company to ensure that all products 
and services are completed on time? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


57. How does the company distribute it’s products? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


58. Have there been any professional reviews of any of the products 
and/or services offered by the company? (Get a copy if possible). 


………………………………………………………………………………
……………………………………………………………………………… 


59. Have there ever been any legitimate complaints about any of the 
products or services offered by the company? 


………………………………………………………………………………
……………………………………………………………………………… 


60. If yes, what were they and how were they overcome? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


 







61. Have there ever been any non – legitimate complaints about any of the 
products or services offered by the company? 


………………………………………………………………………………
……………………………………………………………………………… 


62. If yes, what were they and how were they handled/overcome? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


63. What raw materials are used in the manufacture of the products 
offered? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


64. Where does the business get the raw materials for it’s products? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


65. How are raw materials distributed to the business? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


66. How and where are raw materials stored? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
 







67. Have there ever been any problems with the quality of any raw 
materials supplied for the manufacture of the products? 


………………………………………………………………………………
……………………………………………………………………………… 


68. If yes, what does the company do when faulty raw materials are 
supplied? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


69. Are there any raw materials that the business will not use for any 
reason? 


………………………………………………………………………………
……………………………………………………………………………… 


70.  If yes, what are they? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


71. What services are offered by the business? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
…………………………………………………………………………… 


72. What are the price ranges of these services? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


73. Does the company have any brochures or catalogues about the 
products and services offered? (Get some if possible). 


………………………………………………………………………………
……………………………………………………………………………… 


74. Does the company offer credit to it’s customers? 
………………………………………………………………………………
……………………………………………………………………………… 
 







75. Are bad debts by customers a problem for the company? 
………………………………………………………………………………
……………………………………………………………………………… 


76. If yes, how bad are they and what is done about them? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


77. How do most people find out about the products and services offered 
by the business? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


78. Does the business quote jobs before they are undertaken? 
………………………………………………………………………………
……………………………………………………………………………… 


79. What type of paperwork is associated with the quotes? (Get a sample 
if possible). 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
EXTERNAL ACTIVITIES 


80. Are you involved with any other businesses? 
………………………………………………………………………………
……………………………………………………………………………… 


81. If yes, what are they? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


82. Is the company associated in any way with the Quality Assurance 
organisation? 


………………………………………………………………………………
……………………………………………………………………………… 
 







83. If yes, how? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


84. Is this important to the company? 
………………………………………………………………………………
……………………………………………………………………………… 


85. What unions are involved with the company? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


86. Which political groups and associations affect the business? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


87. Does the business belong to any associations? 
………………………………………………………………………………
……………………………………………………………………………… 


88. If yes, which ones? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


89. How does the company impact on the economy of the local area and 
Australia? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 







90. Does the business do anything to support the community? (i.e. cycling 
community, local community, global community, national 
community, disabled groups, charities, etc.). 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
EQUIPMENT 


91. What types of equipment are used in the manufacturing area of the 
business? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


92. Is all of the equipment owned by the company or is some of it leased? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


93. If any is leased, which types of equipment are they? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


94. Who maintains/services the equipment? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 







95. How often does the equipment in the manufacturing area get updated 
or replaced? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


96. Does the business use a CAD program? 
………………………………………………………………………………
……………………………………………………………………………… 


97. If yes, in what capacity? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


98. Does the business do any CAM and/or CNC work in manufacturing? 
………………………………………………………………………………
……………………………………………………………………………… 


99. Do you think that CAM and/or CNC work will become important to 
the business in the future? 


………………………………………………………………………………
……………………………………………………………………………… 


100. If yes, how important? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


101. If no, why? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


102. How often does the office and the equipment there get used? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
 







103. Is a computer used in the business? 
………………………………………………………………………………
……………………………………………………………………………… 


104. What aspects of the business is the computer used for? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


105. What types of equipment are used in the office? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


106. How often does the office equipment get replaced or updated? 
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


107. Does the business own any vehicles? 
………………………………………………………………………………
……………………………………………………………………………… 
 
SITE 


108. Is this the original site of the business? 
………………………………………………………………………………
……………………………………………………………………………… 


109. If no, where was the business previously located? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


110. Why was there a decision to move from the previous site to the 
present site? 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 







111. Are there any plans for a future site? 
………………………………………………………………………………
……………………………………………………………………………… 


112. If yes, what are they? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
COMPETITION 


113. Are there many competitors in this industry? 
………………………………………………………………………………
……………………………………………………………………………… 


114. Who are they? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


115. Does the company have contact with any of the competitors on 
a regular basis? 


………………………………………………………………………………
……………………………………………………………………………… 


116. If yes, which ones and why? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
 
 
 
 
 
 







117. What are the advantages/disadvantages of these links? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
ENVIRONMENTAL ISSUES 


118. Does the company recycle waste materials or promote the reuse 
of raw materials? 


………………………………………………………………………………
……………………………………………………………………………… 


119. If yes, how? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


120. Is there any pollution from this business? (Noise, waste 
disposal, air, etc.). 


………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


121. How is any pollution controlled or taken care of? 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 


122. Does the company have an environmental impact policy? 
………………………………………………………………………………
……………………………………………………………………………… 
 
 







123. If yes, what is it? (Get a copy if possible). 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
OTHER 


124. How are complaints, of any type unrelated to finished products, 
handled? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
125. Get a business card. 
 
126. Get photos of the external feature of the site. 
 
127. Get photos of the workshop area. 
 
128. Get photos of the office area. 
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Elements of Design 
 
ACTIVITY: For each of the Elements, find a timber product design and 
draw and write on it to show how it uses each Element. 
 
The elements are parts that can be isolated and defined in any visual 
design. The elements are line, direction & style; shape & size; colour; and 
texture. 


Line 
Line can be considered in two ways. The linear marks made with a 
writing or drawing tool, or the edge created when two shapes meet. 


Line is not necessarily an artificial creation of the designer; it exists in 
nature as a structural feature such as branches, or as surface design, such 
as striping on a tiger.  


Lines can be combined with other lines to create textures and patterns.  


Line in the form of maps is readily recognized as a symbolic 
representation of a place. Graphs are another readily recognizable linear 
device. They are widely used to communicate quantitative information 
and relationships in a visual way.  


Working Drawings are a specialised kind of map that describes a product. 
In a two dimensional drawing such as a working drawing, diagonal lines 
are used to indicate depth and represent a three dimensional object. 







Direction  
All lines have direction - horizontal, vertical or diagonal. Horizontal lines 
suggest calmness, stability and tranquillity. Vertical lines give a feeling of 
balance, formality and alertness. Diagonal lines suggest movement and 
action. 
 


 


 


 


 


Shape 
A shape is a self contained area. Organic shapes such as trees are  
typically are irregular in outline, and often asymmetrical. Organic forms 
are generally thought of as naturally occurring. Geometric forms are 
those which correspond to regular shapes, such as squares, rectangles, 
circles, cubes, and spheres. These are generally considered to be man-
made shapes. 


Shape can be thought of as either two dimensional or three dimensional. 
Two dimensional shape has width and height. Three dimensional shape 
has depth as well as width and height.  


Three dimensional shape and space is the basis of most product design. 
There are added design considerations in that the object will be 
experienced from more than one side. In the case of cabinets, the design 
of the shape may be almost secondary to the design of the space it 
contains, since the end use mainly involves the space which will be 
occupied. Other designed objects such as furniture, tools, and appliances 
must be conceived in relation to function and, often, the contours of the 
human body that will use the object (ergonomics). 


 







Size  
Size is simply the relationship of the area occupied by one shape to that 
of another. 


 


 


 


 


 


Colour 
Colour and Value 
Colour is one of the most powerful elements. It has tremendous 
expressive qualities. Understanding the uses of colour is crucial to 
effective composition in design.  


The word colour is the general term which applies to the whole subject - 
red, orange, yellow, green, blue, violet, black and white and combinations 
of these.  


Value is defined as the relative lightness or darkness of a colour. It is an 
important tool for the designer in the way that it defines form and creates 
spatial illusions. Contrast of value separates objects in space, while 
gradation of value suggests mass and contour of a surface.   


Generally, if values are close, shapes will seem to flatten out, and seem 
closely connected in space; none will stand out from the others. If values 
contrast, shapes will appear to separate in space and some will stand out 
from the others. This works whether the colours are just black, white and 
gray, or whether other colours are involved.  


Complements are colours that are opposite one another on the colour 
circle. When complements are mixed with one another in paint, the 
resulting muted tones dull the colours. Such opposite pairs can also be 
compared in terms of their relative warmth and coolness. Warm-cool 
contrast of colour can cause images to appear to advance or recede.  


Colour Proportion refers to the impact of the relative quantity of a given 
colour or value used in colour compositions. In order to achieve over-all 







unity, and/or create emphasis, one should make a clear decision as to 
which colours should be assigned the largest and least areas.  


Psychological Implications of Color  
Market researchers have done extensive studies exploring the emotional 
responses of people to colour. Some of these responses seem to be 
powerful and fairly universal. However, much of this information is 
culturally biased. We know that cultural traditions endow colours with 
powerful meanings that can differ greatly from place to place. For 
example, in Western society, black is the colour of mourning. In many 
Asian countries white is the colour of death. On the other hand, white is 
the colour worn by Western brides, while brides in much of Asia wear 
red. Based on Western research, the following associations are generally 
found to hold in Western societies:  


Red is associated with blood, and with feelings that are energetic, 
exciting, and passionate. Most colours carry both positive and negative 
implications. The downside of red evokes aggressive feelings, suggesting 
anger or violence.  


Orange is the colour of flesh, or the friendly warmth of the hearth fire. 
The positive implications of this colour suggest approachability, 
informality. The negative side might imply accessibility to the point of 
suggesting that anyone can approach - a lack of discrimination or quality.  


Yellow is the colour of sunshine. This colour is optimistic, upbeat, 
modern. The energy of yellow can become overwhelming. Therefore 
yellow is not a colour that tends to dominate fashion for long periods of 
time.  


Green, in its positive mode suggests nature (plant life, forests), life, 
stability, restfulness, naturalness. On the other hand, green in some tones 
or certain contexts (such as green skin) might instead suggest decay 
(fungus, mould), toxicity, and artificiality.  


Blue suggests coolness, distance and spirituality. In its negative mode, we 
can think of the "blues" - the implication being one of sadness, passivity, 
alienation, or depression.  


Violet is the colour of fantasy, playfulness and impulsiveness. In its 
negative mode, it can suggest nightmares or madness.  


ACTIVITY: Find examples that demonstrate the six (6) colours described 
above. 







Texture 
Texture is the quality of an object that we sense through touch. It exists as 
a literal surface we can feel, but also as a surface we can see, and imagine 
the sensation we might have if we felt it.  


Textures are of many kinds:  


Bristly, rough, and hard -- this is what we usually think of as texture, but 
texture can also be smooth, cold and hard, too. Smooth, soft, and/or warm 
and wet or dry are also textures; in fact, any tactile sensation we can 
imagine is a texture.  


All surfaces can be described in terms of texture. Many designers make 
use of texture as a dominant element in their work. This is particularly 
evident in practical works involving the use of fibres, metal, wood and 
glass, where the tactile qualities of the material are a major feature.  


ACTIVITY: Find examples of timber product designs that demonstrate the 
different textures of Rough, Smooth, Wet and Dry. 


  








 


Processes – Finishing 
 


Preparation 
When considering what finish to use think about how glossy you would like 
the piece to look. 
 
High Gloss is a very shiny, mirror like finish. Gloss is similar to high gloss 
but not quite as shiny. Satin has a flattening agent mixed in to limit the 
reflection of light compared to a gloss finish, producing a relatively dull 
surface. Matt has more flattening agent added than satin and produces a very 
dull surface finish with practically no reflection of light. 
 
The greater the level of gloss in the finish the more defects will be seen 
when light is reflected off the finished surface. A high level gloss will also 
highlight features of the timber to the greatest advantage. 
 
The initial part of preparing a job for finishing is stopping and sanding 
 
Filling or Stopping 
Nail and other holes should be filled before applying a finish to a job. 
Generally we should be very careful and use methods of construction that do 
not result in holes showing in the job, but if it is not possible to make a piece 
any other way then there are a wide variety of stopping materials or putties 
that can be used. 
 
For small holes the following materials can be used to fill them: 


 Wax sticks - are available in a wide variety of colours to suit almost 
any timber 


 Plastic Wood - is also available in a wide range of colours but the hole 
must be over filled when using to allow for shrinkage 


 Water Based Putty - is widely available in a range of colours to suit a 
variety of timbers. Is easy to use and clean up 


 
For larger holes the following materials should be considered: 
 


 Oil Based Putty - needs to be left to dry for a longer period of time 
than water based putty and is more difficult to clean up 







 
 Fibre Glass - is a new innovation in stopping. It dries very hard very 


quickly 
 
Other fillers can be used such as an epoxy resin coloured with a pigment or 
sawdust. The saw dust filler is not usually used where it will be highly 
visible because the colour will never be as good a match as it would be if a 
proper filler was used. It is also very important to make sure that no air 
bubbles are present in the epoxy resin mixture because when it is sanded 
back the surface left might have spherical holes left from where the air 
bubbles were.  


Staining 
Staining is used to colour timber or emphasise the natural grain. Colouring 
timber can be done to match existing pieces of furniture or because you want 
a usually cheaper timber to resemble a more expensive timber. 
 
Stains are available in oil or water based varieties. No matter what you 
choose you should always test the stain on an offcut from the project. If you 
apply it to your job and decide you don’t like how it looks it is too late to go 
back. The finish should also be applied to the test piece to show the final 
colour of the stain. If you use a water based stain you should also use a water 
based finish. Use an oil based finish with an oil based stain. Water and oil do 
not mix well together. 


Any surface defects need to be filled and the surface smooth and brushed or 
wiped clean. A coat of sanding sealer should generally be applied before 
staining to help achieve an even colour. 


The stain should be applied according to the manufacturer’s instructions. 
Some need to be brushed on with the grain, some can be sprayed on, some 
wiped on with a cloth either with the grain or in a circular motion. The 
excess may need to be removed after a specific period of time. 


Overlapping sections need to be handled carefully as applying multiple coats 
of stain can increase the intensity of the colour and you don’t want adjoining 
panels to have a darker strip where they meet. 


The finish is applied over the stain, although some finishes can have the 
stain premixed into it, allowing you to stain and finish at the same time. 
 







 
Oils 
Oils are a quick and easy method of applying a finish. They are much less 
durable than other finishes such as polyurethanes and lacquers as they don’t 
usually form a hard surface that protects the timber. They do penetrate into 
the timber and provide a slight sheen. Oil finishes are usually wiped on with 
a cloth. 
 
Typical oil finishes include Scandinavian Oil, Tung Oil, and Linseed Oil. 
 
An old saying for the application of an oil finish says to apply the oil once a 
day for a week, once a week for a month, once a month for a year and the 
once a year after that. 
 
The exception to the rule of oils that don’t form a hard surface layer is Tung 
Oil. It will form a hard surface and provide a higher gloss than other oils, 
while still highlighting the figure of the timber like other oils. 
 
A common finish for timber products that will be used for food storage is 
Vegetable or Grapeseed Oil. These are food safe and easily applied but do 
need to be wiped on regularly. 
 
Water & oil based finishes 
The main differences between oil and water based finished, besides what 
they are based on, is the clarity and durability of the finish. A water based 
finish will generally be clearer when applied to the timber, where an oil 
based finish typically has a slightly yellow tinge to it. However, the 
durability of oil based finishes is considered to be superior to water based 
finishes. This is especially the case with two part oil based finishes like 
polyurethanes. Water based finishes are also thinner than oil based and 
require more coats to build a thicker finish. 
 
Oil based finishes include Nitro-Cellulose Lacquer, Polyurethane 
 
Water based finishes include Polyurethane and Acrylic.  
 
Shellac 
Shellac is a natural product. It is derived from a resin that is secreted from 
the Lac beetle of Southeast Asia. This insect secretion is scraped from the 
bark of trees and, when processed, takes the form of small, light-brown or 
orange flakes. To turn it into a usable liquid finish the flakes are dissolved in 







 
Methylated Spirits. The finish is available in a range of tints ranging from 
blonde to orange. 
 
Shellac is a very easy finish to apply. It can be brushed on or ‘padded’. It is 
also very easy to repair if it becomes damaged. A cloth soaked with 
Methylated Spirits is used to wipe off the old finish and a new coat of 
Shellac is applied. 
 
Brushing Shellac on is very straight forward. ‘Padding’ involves using a 
clean cotton rag surrounding a cotton pad and moistening it with Shellac. 
The ‘padding’ is then used to apply the Shellac in long, consistent strokes. 
More Shellac is applied to the cotton padding as needed, but it should not be 
dripping off. 
 
French Polish 
French Polish is the process of applying many thin coats of Shellac to create 
a highly glossed surface finish. The finish is delicate compared to other 
finishes such as polyurethane. It is easily damaged by contact with liquids 
but is easily repaired. 
 
The process applies extremely thin layers of Shellac, working in a circular 
motion with firm pressure. Because the layers are so thin a number of thin 
layers can be applied in one session. The overall time required to build up 
the finish on one surface can take hours and up to 8 sessions. 
 
When each layer has dried a small amount of Methylated Spirits is loaded 
into the centre pad and the cotton then wiped over the surface in long, 
consistent strokes to remove any oil that has risen to the surface of the finish. 
The next layer cannot be applied until this has been done. 
 
When you have finished applying all of the layers it is important to inspect 
the piece at all angles. Move it around in the light to detect any blemishes. If 
any are found they need to be removed by very light sanding with 1200-
2000 grit went and dry paper, then light rubbing with the pad loaded with 
Methylated Spirits. The layers will then need to be reapplied. 
 
Once all of the layers are done the French Polish is finished, however you 
can continue to add more layers of Shellac to deepen the finish.  
 
 







 
Spray Finishing – Industrial Process 
In the classroom, most spray finishing will be done using aerosol cans or 
with the aid of an air compressor.  
 
Using an aerosol can is as simple as point and spray, as long as the correct 
preparation methods have been observed. This can be an effective method 
for finishing smaller jobs. 
 
Using an air compressor and spray gun requires some more setting up but 
will generally give a much better finish quality than the aerosol cans. The 
spray gun is either a low-pressure type or a high-pressure type. Using a low 
pressure spray gun means that the finish being sprayed does not need to be 
thinned down as much as it would with a high pressure spray, so thicker 
coats can be applied, wastage is reduced but the chance of sagging is 
increased. Different size nozzles are available for the spray guns depending 
on what is being sprayed. The typical spray gun used in the school workshop 
have a transfer efficiency (how much finish stays on the job) of about 45%. 
 
When spray finishing it should always be done in a confined, draughtless 
room; preferably a spray booth with an electrostatically charged screen or 
water wall to attract overspray. The job should be supported on a table that 
allows for 360° rotation so the whole job can be sprayed in one session. The 
spraying should begin before the gun is aimed at the job and finish when the 
gun has gone past the job to ensure that an even coat is applied to the whole 
piece. The gun should be moved along in a line parallel to the surface being 
sprayed, not in an arc from the one position.  
 
Any spray job should be prepared in the same way as for the application of a 
brushed finish. Sanding sealer should be applied to open grained timber 
before spraying for the best results, particularly if a high gloss finish is 
desired.   
 
The spray gun should be cleaned after any use. When cleaning the cup is 
removed and the remaining finish sprayed out. The cup is filled with the 
appropriate solvent and sprayed through the gun to clean out any finish 
liquid left over. The nozzle is also cleaned with the solvent after use so that 
it does not clog up.  
 







 
Surface coating materials that can be sprayed include: Shellac, Nitro-
cellulose Lacquer, Sanding Sealer, Stains, Polyurethane, Enamels and 
Acrylics. 
 
Nitro-cellulose lacquers dry very quickly through the evaporation of 
solvents, so it is important to use a correctly set up spray booth. Nitro-
cellulose lacquers are generally thinned by 50% with lacquer thinners when 
sprayed. It produces a satin to glossy sheen and durable surface. 
 
Two part polyurethane consists of a filler material and a hardener. It cures 
through a chemical reaction between the two parts and must be carefully 
mixed in the correct ratios. Two part polyurethane produces a resilient 
finish. 
 
Hand Finishing 
Finishes that can be applies by hand include oils, stains, polyurethane, 
waxes, paints, shellac, etc. These finishes can sometimes be used in 
conjunction with other finishes. 
 
Probably the easiest finish to apply to a project is a shellac and Scandinavian 
teak oil finish. Shellac is an organic material derived from the Lac Beetle. 
This is done by brushing on the shellac (orange shellac for medium coloured 
timber, white for light timber and button shellac for darker timbers) in fine 
coats and sanding with 400 or 600 wet and dry paper between coats. About 
three to five coats are needed. The Scandinavian teak oil is then applied with 
a piece of steel wool in a fine grade such as 00. The oil is applied lightly and 
any excess oil is wiped off before it becomes tacky using a clean, dry cloth. 
The brush used with the shellac should be washed in methylated spirits. 
 
Shellac is also used to produce a French Polish. This is a very time 
consuming finish to produce but is very rewarding in that it will leave a 
highly glossy, mirror like finish. It is not very durable and needs to be 
reapplied every so often. It is initially applied using a mop type brush and 
then a ‘rubber’. The rubber is made up of a lint free cloth wrapped around an 
absorbent centre. 
 
Polyurethane, when applied by hand, is best done in a matt or satin finish. It 
is very difficult to get a good finish using gloss polyurethane and this is best 
sprayed. A matt polyurethane will typically dry faster than a satin 
polyurethane so the first and even second coat can be done in matt and then 







 
finished with a coat of satin to achieve a good result. Any brushes used with 
polyurethane should be washed out in mineral turpentine.   
 
Waxes work best when applied to a closed grained timber or when finishing 
turned jobs while on the lathe. While the lathe is going the wax should be 
rubbed in. The danger in applying wax this way is that it may burn and leave 
ugly marks on the project. The best defense against this is not to press too 
hard.  
 
Common Faults in Finishes 
Some of the common faults and blemishes in finishes include: 


 Machine Marks - these are wavy or corrugated marks caused by  
 machinery such as the thicknesser. They should be removed using a 


scraper or plane. Sanding will not remove the marks properly 
 Bruises - this is caused by dropping a blunt object onto the surface. 


Bruises or dents can be removed by placing a damp cloth over the 
area and then applying a hot iron to the cloth. This will cause the 
timber to swell. The area then needs to be sanded 


 Scratches - can be caused by dragging a sharp object across the 
surface. These marks need to be removed by sanding or scraping with 
the grain 


 Holes - can be found due to nails, loose knots, tear out from a 
machine, insects and broken edges. Holes need to be filled with a 
stop, scraped or have the material glued back into place 


 Grease - these stains usually occur when using hand tools, power tools 
and machinery. The stained area should be cleaned with mineral 
turpentine and then sanded 


 Glue Marks - these marks occur when the assembler uses excess 
adhesive and is careless in their cleaning up after assembly. The 
excess adhesive needs to be removed using a damp cloth while wet or 
with a sharp chisel or scraper after it has dried 


 Cross-Sanding - shows as a number of fine scratches across the grain 
of the timber caused by the incorrect use of abrasive paper. The marks 
left from cross sanding need to be sanded or scraped away moving 
with the grain of the timber 


 Burn Marks - this happens when using blunt cutters or slow feed rates, 
particularly on internal corners. These marks need to be sanded away 
or scraped going in the direction of the grain 


 







 
Environmental Issues Associated with Finishing 
Most environmental issues associated with finishing relate to the disposal of 
finishes. This includes not only the liquid finish that is left over from a 
project, but also the cleaning of finishing equipment like brushes and spray 
guns, as well as overspray during the finishing process and any fumes 
created.  
 
Left over materials are able to be stored in air tight containers for future use. 
If they are not going to be used it is best to let them go hard so they can be 
disposed of. Pouring a finish down a sink or into a waterway is never an 
appropriate method of disposal. The same is true for cleaning equipment. 
Equipment should be cleaned in a dedicated cleaning area, not in a sink.  
 
Fumes and overspray created during the process of spray finishing should be 
contained by the extraction system attached to the spray booth where the 
finish is being applied. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
Review Questions – Timber Finishing 


 
1.   Write the steps that are necessary before applying a sprayed finish. 
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………... 
 
2.   List the steps taken to apply a sprayed finish. 
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………... 
 
3. What solvents are used to clean:  


Shellac:……………………………………………………………………. 
 


     Lacquer:…………………………………………………………………… 
 
     Estapol:……………………………………………………………………. 
  
     Polyurethane:…………………………………………………………….... 
 
4.   Describe the process for applying a stain. 
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………...
………………………………………………………………………………... 
 
 
 
 







 
5. What are the differences between oil and water based stains? 
 


Oil Based Stains Water Based Stains 
  


 
6. What are the differences between oil and water based polyurethane? 


 
Oil Based Polyurethane Water Based Polyurethane 


  


 
 
 
 
 







 
 
7.   How is a two-part polyurethane different to single part polyurethane? 
 


Two Part Polyurethane One Part Polyurethane 


  


 
8. Describe the characteristics of these finishes: 


High Gloss:……………………………………………………………… 
……………………………………………………………………………
…………………………………………………………………………… 
Satin:……………………………………………………………………. 
……………………………………………………………………………
…………………………………………………………………………… 
Matt: …………………………………………………………………….. 
……………………………………………………………………………
…………………………………………………………………………… 
Gloss: …………………………………………………………………… 
……………………………………………………………………………
…………………………………………………………………………… 


 
 
 
 
 
 
 
 







 
9. Why do we use stains? 
…………………………………………………………………………… 
…………………………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
10. List the various timber stops that can be used and describe their 


characteristics. 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
 
 
 
 







 
11. How do you identify and correct the following faults? 
Bruises:………………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
Machine Marks: ………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
Scratches: ………………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
Grease: …………………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
Holes: …………………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
Cross Sanding Marks: …………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
 
 
 







 
Glue Marks: ……………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
Burn Marks: ……………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 








Furniture Hardware  
 
Screws 
There are two basic types of screws. Those used for wood and those for 
sheet metal. The main difference is in the shape of the thread. Sheet metal 
screws have a sharper and more pronounced thread to enable them to better 
penetrate metal surfaces; whereas wood screws have a wider spaced, 
shallower thread because they are used on softer surfaces. Both types of 
screws are measured in the same manner and are identical in all other 
respects.  
 
Wood screws are generally made of 
mild steel or brass. The screw 
consists of the head, shank and 
thread. The head of the wood screw 
is usually slotted for use with a flat 
bladed screwdriver. Other wood 
screws may have heads shaped for a 
Phillips head screwdriver. Some less 
common types include Torx, Square 
and Posidrive.  
 
Mild steel screws are often 
galvanised for use in damp 
conditions. If they are not galvanised 
properly the steel can react with the 
timber and produce a fungus that can 
stain the timber. Nickel plating is 
another common surface coating 
applied to mild steel screws. 
Stainless steel screws are also 
available. 
 
Screws are generally used for joining 
timber, strengthening joints, fittings 
such as catches or hinges and 
attaching other cabinetry hardware. 
 
 







 
Most screws are named according to the shape of the head of the screw. The 
four common types are the Countersunk Head, Raised Head, Round Head 
and Coach Head.  


 
Countersunk screws are the 
most common type used in 
woodwork. They are a general 
purpose screw and can be used 
when the head of the screw is 
to fit flush with the level of the 
timber. 
 
Round head screws have a flat 
underside and a dome shaped 
top side. These are usually 
used as decorative screws or 
when the material is too thin to 
allow the use of a countersunk 
screw. 
 


The raised head screw has the dome shaped top side of the round head and 
the countersunk underside of a countersunk screw. This is a decorative 
screw that also provides greater strength than the round head variety. 
 
A coach head screw has a hexagonal shaped head. These are driven with a 
spanner or socket rather than a screwdriver. They are used for strength and 
where appearance is not very important. 
 







When using screws to join timber it is important to bore a clearance hole 
through the piece that the head will sit on. In softwoods it is sufficient to do 
just this, but with hardwoods it is necessary to drill a pilot hole into the piece 
being joined. If brass screws are going to be used you should screw a steel 
screw into place first, remove it and then insert the brass screw. This needs 
to be done because the brass screw may snap if the pilot hole or clearance 
hole is too small. 


Driving the screws into the timber involves using a screwdriver that is the 
correct size. It should fit snugly into the slot and not be any wider than the 
head of the screw. Always make sure that the slot in the head of the screw is 
running parallel to the direction of the grain of the timber. This is called 
heading the screws. 
 
Do not over tighten it so much that it breaks the fibres of the timber. This 
will reduce the holding power of the screw in the same way that using a 
hammer to drive the screws in would do. 
 
Screws should be used over nails when:  


 Greater holding power is required 
 Metal fittings are being attached to timber 
 The work may have to be taken apart 
 Vibration may weaken the holding power of the nails 


 
 
 
 
 







Nails 
Nailing timber is a very simple joining method. It may be done on its own or 
with the aid of an adhesive to make a stronger joint. Nailing will usually be 
done where appearance is not important. A variety of nails are shown below.  
 







Nuts 
Nuts are used in together with bolts to create a mechanical join. They can be 
used to join dissimilar materials, and in applications where pieces might 
need to be pulled apart and reassembled. A number of different types of nuts 
are available to suit various applications. 
 


 
 
 
 
 
 
 
 
 
 
 







Bolts 
Bolts are generally used with nuts. 
 


 
 
 
 
 
 
 
 
 
 
 
 







Knockdown Fittings 
There are a huge variety of knockdown fittings available to suit almost any 
situation. They are generally used with what’s called ‘flat pack’ furniture. 
This is the style of furniture you might buy from retail outlets like Ikea or 
Freedom. The furniture comes packed in several boxes and you assemble it 
yourself at home using simple tools like screwdrivers and Allen keys. 
 
Knockdown fittings can be used in conjunction with more traditional 
woodworking construction methods. Check out www.hafele.com to see a 
wider range of knockdown fittings than those shown below. 
 


 
 
Cam lock fasteners are generally used to join vertical pieces to horizontal 
pieces. 







 
 
Cross dowels are also used to join vertical pieces to horizontal pieces. 
 


 
 
 
Tee nuts are good when you need to have adjustable fittings, such as the feet 
on cabinets. They can be used to help level a cabinet out on uneven surfaces. 
The Tee nut is inserted into a hole drilled into the job. The four prongs help 
locate the nut and hold it in place. The centre body of the tee nut has a 
female thread that other pieces can be inserted into. 







Hinges 
There are a huge variety of hinge types available to suit every situation. 
Some are designed purely for function; others are given some aesthetic 
considerations when designed.  


 
Butt hinges are probably the most common type of hinge and variations of 
this basic design are available. Commonly used on jewellery type boxes and 
cabinet doors. 
 
 


 
 
The Euro hinge or Cup hinge is commonly used on cabinet doors. You will 
find them in most kitchens. They are quick and easy to install and offer some 
degree of fine tuning to get a perfect fit and good functioning door. 







 
 
The Barrel or Concealed hinge is generally used for lightweight applications 
such as jewellery boxes. The scissor arm action does not like twisting loads 
so the holes they fit into need to be carefully aligned when installing. 
 
Handles 
Handles are generally longer 
than knobs and often 
secured with two or more 
screws. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Knobs 
Knobs are generally some sort of rounded, bulbous shape and are usually 
secured with a single screw. 
 


 
 
Staples/staple guns 
Staples and staple guns are a quick way to secure a piece where the joining 
method is not going to be seen or require a significant degree of strength. 
This may be securing the thin plywood back to a cabinet.  
 


They are also used 
effectively when 
upholstering parts, holding 
fabric, leather or synthetic 
materials in place over foam 
padding to make cushions, 
leather writing surfaces or 
webbing.  
 
Staple guns can be 
mechanical like the one to 
the left or pneumatic (air 
driven) like the one on the 
following page. 


 
 
 







 
 
 
The staples used are much heavier 
duty than those used in an office 
stapler. The legs vary in length 
depending on the application. The 
crown width can be varied depending 
on the staple gun and the gauge of the 
wire is much thicker than a standard 
26/6 office staple. 
 
 
 
 
 


 
 
 
 
 
 
 







Drawer runners 
Drawer Runners can be fabricated in the workshop using timber. This 
includes extension runners.  


 
 
The most common type available is the white, plastic bearing runners.  


 







Better quality ball bearing runners, like those used in filing cabinets support 
greater loads and operate very smoothly. 
 


 
 
 
 
 
 
 
 
Table clips 
These are a metal version of the traditional timber button. They allow a table 
top and frame to move independently of each other without causing any 
damage. 


 







 


 
 
 
 
 
Latches 
Latches help to hold things closed and generally have a piece that hooks into 
a hole. 
 


 







 


 
 
Catches 
Catches tend to be different to latches in that they grab onto another part 
instead of going into each other. They can be magnetic, use ball mechanisms 
or other means of having a moving piece attach to a fixed piece.  
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
Shelf hangers 
There are various methods of hanging shelves in a cabinet or from a wall. 
Some of the brackets and hangers are shown below. 
 


 
 


 
 
 
 
 
 


 
 
 







Review Questions – Furniture Hardware 
 


1. Describe the process for using screws to join:  
Particleboard:…………………………………………………………………
……………………………………………………………………………….. 
……………………………………………………………………………..…
…………………………………………………………………………….…. 
 
MDF:…………………………………………………………………………
…..……………………………………………………………………………
….……………………………………………………………………………
…..……………………………………………………………………………  
      
Plywood:………………………………………………………………………
……..…………………………………………………………………………
…….…..………………………………………………………………………
……..………………………………………………………………………… 
 
2. Using a diagram, label the parts of a screw. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
3. What size should the pilot hole be when screwing into hardwood? 
……………………………………………………………………………..…
…………………………………………………………………………….…. 
 
4. What equipment can be used to drive screws into timber? 
……………………………………………………………………………..…
…………………………………………………………………………….…. 
 







5. Describe the processes required to prepare the two pieces of manufactured 
board that are to be joined using a cam-lock fastener. 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
6. Describe the processes required to fit butt hinges.  
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
7. Describe the processes required to fit a euro hinge. 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
8. What is the main difference between a handle and a knob? 
………………………………………………………………………………
……………………………………………………………………………… 
 
9. Describe the process of fitting the common white, plastic bearing drawer 
runner to the drawer and cabinet. 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
 







10. Explain why table clips and buttons are used to attach table tops to 
frames. 
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
11. Shelf supports are to be used in the 
construction of a cabinet to allow for 
adjustable positioning of a shelf. The shelf is 
to be adjustable in 30mm increments and 
have 10 positions. The shelf supports to be 
used are shown. Draw a simple jig that can be 
made up to drill the 10 holes required for 
each shelf support. 








Graphical Communication 
Object Drawing 
Objects in Industrial Technology can be drawn using a variety of styles, broken 
into two main types; Pictorial (3D) and Orthogonal (2D). The idea behind using 
these drawing methods is to convey information to an audience. The audience 
might be someone who is going to make a product, companies supplying 
materials or fittings or someone who wants to buy a product. 
 
Sketching  
Sketches are generally restricted to informal presentations and recording of 
ideas. This type of drawing does not need to be done using any equipment other 
than a pencil and paper, however, they should still be neat and clean. They may 
include labels and annotations to specify forms of information that cannot be 
readily observed from the drawing. Freehand sketches are not always drawn to 
scale so the sizes of components and the processes to be used must be noted on 
the sketch. 


When drawing freehand sketches a commonly used method is to make a three-
dimensional pictorial sketch, known as a 3D sketch. However, the orthogonal 
drawing technique, using two-dimensional views, is very useful for including 
more information.  


It is important to note that each of the following style of freehand drawing has 
its own set of rules. 


• isometric – this is the preferred 3D drawing method. 
• oblique 
• perspective 
• orthogonal 
 
Isometric projection 
The angle used in isometric projection is 30°.  This angle is used to draw both 
the left and right hand sides of the diagram.  


 


 


 


 







Oblique projection 
The angle used in oblique projection is 45°.  Additionally, measurements along 
the 45° line in the oblique are halved in length.  


 


Perspective projection 
In the perspective style, each side of the diagram diminishes as it approaches a 
vanishing point.  In figure 4.41 each side of the diagram has a vanishing point.  
In a variation to this style there can be a single vanishing point.  


 







Orthogonal freehand 
When 3D freehand sketches are complete, the sizes can be applied to the 
drawing.  However, when the object is complicated, it is difficult to indicate the 
required sizes to a pictorial sketch.  To show all the measurements it is more 
appropriate to use another style of drawing known as orthogonal drawing.  
Figure 4.42 shows an orthogonal drawing of a toaster. 


 


The pictorials give a quick overview of what the toaster might look like; the 
orthogonal gives the detail that would be needed to construct the toaster. 


The orthogonal views have specific locations; each view must be projected from 
the other views. Sizes are to a scale, and actual sizes can be added by the use of 
dimensioning.  


 


Rendering 
This is the processing of an outline image using color and shading to make it 
appear solid and three-dimensional. In the case of most of our Industrial 
Technology drawings we will be trying to show that the project is made from 
timber by representing the grain pattern and colour of the timber onto the 
drawing using pencil, a computer graphics package like Photoshop or other 
types of media.  


 


Production Drawings 
Production drawings can be done using the same four styles described above 
(isometric, oblique, perspective, orthogonal). They are done to a much higher 
standard than sketches and are always drawn using technical drawing equipment 
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Computer Aided Drawing (CAD) & Presentation Techniques 
One of the most significant changes in the way technical drawings are made has 
been the introduction of computer aided drawing.  


CAD is replacing the traditional drawing boards used in technical drawing.  
Technical areas such as engineering, architecture, product design, surveying and 
boat building have increased their use of CAD with the introduction of powerful 
computers into the work place. 


Most CAD packages can produce 2D orthographic drawings and 3D pictorial 
drawings. A significant number of CAD packages draw products in 3D and the 
convert them to 2D drawings. CAD programs can also be used to model, test 
and render objects, making the presentation of projects extremely fast, detailed 
and accurate.  Projects can be animated to demonstrate how doors and drawers 
work. They can be inserted into different backgrounds and have different 
lighting effects used to change light and shadow on the product. 


The advantage with CAD is the convenience of storing drawings, instant 
retrieval of drawings, and the ability to edit both technical and non-technical 
information on the drawings. Alternative solutions can be trialed and viewed, 
and any necessary corrections can be easily changed. 


CAD packages have included in their program, libraries of many frequently 
used items.  When drawing furniture, items such as hinges, handles, knobs, 
shelf supports, are stored in a library, retrieved and placed on the drawing as 
required. 


As the information is stored electronically, CAD drawings can be used to download 
information to other machines. This is increasing in use, with CAD enabled software 
being used to control CNC cutting and shaping machines. 


Activity: 


1. Complete a drawing of a small cabinet that includes one drawer and one door 
using Google SketchUp. Email it to your teacher with you name on the file. 


2. Complete a drawing of a small cabinet that includes one drawer and one door 
using PTC CREO. Email it to your teacher with you name on the file. 


 


 








 
 


Historical Developments 
 


1. Pick a significant development that has occurred in the timber products 
and furniture technologies areas from the list below: 
 Manufacturing processes 
 Materials 
 Work Practices 
 


2. Identify a specific manufacturing process, material or work practice 
change. 
 


3. Produce a report or website that includes: 
 A description of the original manufacturing process, material or work 


practice 
 A description of the new manufacturing process, material or work 


practice 
 Images of the old and new manufacturing process, material or work 


practice 
 A video clip of the manufacturing process, material or work practice 


in action embedded into the presentation 
 A description of the machine/process we use at school that the 


manufacturing process, material or work practice is closest to 
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Job Safety Analysis 
 
Procedure 
Job Safety Analysis is the process of identifying potential hazards, assessing their risk 
and recording how to eliminate, or minimise, the risk to yourself and those around 
you. Where potential hazards are identified as Class 1 or Class 2 risks Job Safety 
Analysis will be completed using the step-by-step guide on the next page. 
 
A Job Safety Analysis needs to be supplied with each project. Detailed job steps must 
be used and specific hazards identified. The Job Safety Analysis will demonstrate 
your understanding of the risks involved in the work and typical controls used. 
 
Prior to the beginning of a project the Job Safety Analysis will be reviewed by your 
teacher to provide feedback. Where job steps or workshop conditions change from 
those planned, the Job Safety Analysis will need to be updated to reflect the way that 
it will actually be done and how safety will be controlled. 
 
The Job Safety Analysis form provides a record to demonstrate compliance to 
Occupational Health and Safety legislation. The person responsible for implementing 
a particular action to eliminate, or minimise, the risk of the potential hazard on site is 
nominated on the Job Safety Analysis. This will ensure responsibility for risk control 
is allocated and can be followed up. 
 
Evaluation of the Job Safety Analysis 
Job Safety Analysis will be evaluated on how well all Risk Classes have been 
identified for the work activity to be undertaken and whether the suggested controls, 
wherever possible, eliminate the potential hazard or minimise the risk of injury. 
 
Controls should be as high as practical in the “Best to Worst” guide shown below. 


 
Best Control 


 
1. Remove the hazard completely. 
 


 2. Separate people from the hazard.
 


 3. Use an engineered control. 
 


 4. Change work practices. 
 


 
Worst Control 


5. Provide personal protection. 
 


 
 
 







  


 
 
Job Safety Analysis Step by Step 
 
Does the Job Safety Analysis provide? 


1. Your name? 
2. A description of the work activity or task to be undertaken? 
3. The date the Job Safety Analysis was developed? 
4. The name and signature of the person who developed the Job Safety Analysis? 
5. The project name and the name of your teacher? 
6. The steps of construction involved in doing the work? 
7. Potential hazards associated with the work and its construction steps allocated 


a Risk Class? 
8. The controls that will be put in place to eliminate or minimise potential hazards 


identified? 
9. Controls as high as practicable on the “Best to Worst” control guide? 
10. The name of the person responsible for ensuring that the controls are in place? 


 
Selection and Use 


 Job Safety Analysis will be completed and signed by the person completing the 
Job Safety Analysis who is competent in the project being undertaken. 


 The Job Safety Analysis will be reviewed by your teacher and yourself, 
demonstrating that they understand and are willing to implement the controls 
required to carry out the work safely. 








 


   


Job Safety Analysis 
 


Date: 
Prepared by: 
Signature: 


Institution Name: 
Project: 


 
Item 


 
Construction Steps 


Break the project down into steps. 


 
Potential Hazard 


What can harm you? 


 
Controls 


What are you going to do to 
make the job as safe as possible? 


 
Person Who Will 


Ensure This 
Happens. 


     







 


   


 
Item 


 
Construction Steps 


Break the project down into steps. 


 
Potential Hazard 
What can harm you? 


 
Controls 


What are you going to do to 
make the job as safe as possible? 


 
Person Who Will 


Ensure This 
Happens. 


     


 








   


Hazard Identification & Risk Assessment 
 
Procedure 
OH&S Legislation requires anyone in control of the workplace to identify the 
potential hazards of the proposed work, assess the risks involved and develop 
controls to eliminate, or minimise, the risk. 
 
Identify Hazards 
To help find all potential hazards, your project should be broken down into activities 
that follow the sequence of construction. These activities are provided in a Work 
Method Statement, which is a list of job procedures or steps of construction, and 
other work related practices involved in the construction of your project. 
 
Assess Risks 
For each potential workplace hazard identified a Risk Class will be determined by 
referring to the categories below. The Risk Management Chart will be used to 
determine the requirement for management of risks identified. 
 
Class 1 (High Risk): Does the hazard have the potential to kill or permanently 
disable? 
 
Class 2 (Medium Risk): Does the hazard have the potential to cause a serious injury, 
or illness, which will temporarily disable? 
 
Class 3 (Low Risk): Does the hazard have the potential to cause a minor injury 
which would not disable? 


Risk Management Chart 
 


Selection and Use 
 Where identified, all Class 1 and 2 risks will be recorded on a detailed Job 


Safety Analysis record. Class 3 risks will be minimised as far as possible but 
do not have to be recorded on a Job Safety Analysis.  


 A Risk Class will be used to determine the level of Controls required to 
eliminate, or minimise a potential hazard. 


 The higher the Risk Class the more extensive the controls to be provided. 
 
 
 
 
 







   


Risk Management 
 
Name……………………………………. Project…………………………………      Date…………. 


 
Work Activity 


 
Potential Hazards Identified 


for the Activity 


 
Activity 


Risk Score 


 
Job Safety Analysis is 


required for any 
activity that is a Class 


1 or 2 Risk 


 
Job Safety Analysis 
Number and Date 


Produced 


     


     


     


 
 







   


Work Method Statement 
 
 
Name……………………………………Project………………………………………… 
 
Step Process Equipment Used Hazard Identified Risk 


Class 
 
 


    


 
 


    


 
 


    


 
 


    


 
 


    


 
 


    


 
 


    


 
 


    


 
 


    


 








Industry Study – Occupational Health 
& Safety 


 
OHS principles & requirements 
The term ‘occupational health and safety’ is used to cover a range of 
workplace practices that, together with federal and state laws aim to improve 
the standards of workplace safety and the health of employees. The general 
idea is to reduce work related injuries and deaths. People working in the 
Timber Products and Furniture Technologies industries must be familiar with 
the OH&S requirements that affect them in the workplace. 
 
OH&S doesn’t just provide guidelines for the employers. The employees 
must also make sure that they follow the guidelines. If an employee has a 
serious accident where they cannot work for the rest of their lives and they 
have been found to be negligent in their duties regarding OH&S then they 
will not receive any compensation.  
 
Risk assessment and risk management are the two most basic principles of 
OHS.  
 
Signage 
OHS Signage falls into a number of categories. These are sorted according 
to the message they are conveying and use a range of colours, images and 
text to provide advice.  
 
The example below shows the typical colours, images and text used for 
different types of safety signage. 
 
 
 
 
 
 
 
 
 







Personal Protective Equipment (PPE) 
Personal protective equipment (PPE) refers to the equipment worn by 
workers to reduce their exposure to hazards.  PPE includes such items as: 


 eye protection (goggles, glasses, faceshields)  
 hearing protection (ear plugs, ear muffs)  
 respiratory protection (filter respirators, air-line respirators, SCBA)  
 foot protection (safety shoes and boots, spats, rubber gum boots)  
 head protection (hard hats, fire-fighters helmets, cricketers helmets, 


broad brimmed hats)  
 body protection (aprons, overalls, gloves, high visibility clothing)  
 any substance used to protect health, for example, sunscreen.  


Safe Working Practices 
Safe Working Practices ensure that employers and employees are being 
responsible in the workplace that they are operating in. The practices may 
include administering first aid, using the correct materials handling 
procedures, carrying out risk assessments and should generally be prefaced 
with some form of workplace or formal training. 
 
First Aid 
First Aid training is a very important and significant credential to have. 
Some businesses may insist that their employees have a First Aid certificate 
so that if they have an accident or are on the scene of an accident they can 
offer help that may save someone’s life. 


 
All businesses have to have a First Aid kit on hand. It is usually a wall 
mounted cabinet or case that can be kept in a cupboard. The location of the 
First Aid kit is shown with a large green and white cross. Each kit needs to 
contain a minimum amount of equipment and they are supposed to be 
checked on a regular basis to make sure they are properly stocked. 
 







Materials Handling 
Whenever new materials are delivered they should be accompanied by 
Material Safety Data Sheets (MSDS). This tells us what problems the 
materials can cause and how we should handle the materials to avoid any 
safety issues. This information is particularly important for handling 
chemicals. 
 
Manual handling of materials involves the physical activity required to move 
an object.  
 
In 1990, Worksafe Australia introduced a National Standard for Manual 
Handling and a National Code of Practice for Manual Handling. These aim 
at preventing injuries to workers by educating them in the correct ways to 
perform operations such as lifting. 


 
Government Legislation 
On a federal level Safe Work Australia is made up of a number of state, 
industry and union representatives. Safe Work Australia (SWA) works on 
issues at a national level in an effort to:  


 Develop policies, Acts and Codes of Practice appropriate to OHS 
 prevent workplace death, injury and disease  
 improve workers' compensation arrangements, and  
 improve the rehabilitation and return to work of injured workers. 


 
Each state and territory is responsible for enforcing the laws, acts and 
regulations. In NSW this body is known as Workcover.  
 
SWA tries to build co-operation between the government, businesses and 
unions. This is done to develop solutions and make decisions about policies. 
From here the states develop their own legislation and policies. NSW 
developed its Occupational Health & Safety Act in 1983. The most recent 
changes to this Act were made in the year 2000. This has again been 
changed to the national Work Health & Safety Act (2011) that became active 
on the 1st of January, 2012. 
 
OH&S legislation was introduced in NSW in 1983 for a number of reasons, 
including: 


 The increasing cost of workers compensation, 
 Many workers were not being covered, 







 Overseas and national legal developments, 
 There was too much OH&S legislation as there were up to 26 


different Acts, 
 Self-regulation was not working. 


 
The Work Health & Safety Act 2011 is the legislation developed by 
government. From this Act, the Work Health & Safety Regulation 2011 was 
developed. This document describes to employers and employees how they 
can meet the requirements of the Act. ‘Codes of Practice’ are then developed 
to help employers and employees meet the requirements of the Act and the 
Regulation. Codes of Practice are not law, however they should be followed 
to ensure that the requirements are being met. 
 
The Federal Work Health and Safety Act 2011 
In Australia money amounting in the billions of dollars is lost every year due 
to accidents and illness in the workforce. Both the Commonwealth and State 
Governments have legislation in place that aims to prevent accidents and 
monitor danger in the workplace. 
 
In New South Wales two main laws covering prevention, rehabilitation and 
compensation for workplace injury are: 
1. Occupational Health and Safety Act 2000 
2. Workers Compensation Act 1987 
 
In NSW, Work Health and Safety law is administered by WorkCover NSW. 
It also monitors the occupational health, safety, rehabilitation and workers 
compensation schemes in NSW. 
 
The Work Health and Safety Act 2011 aims to ensure the health, safety and 
welfare of all people at work, including visitors. The provisions of the Act 
extend to all places of work throughout Australia and covers all employers. 
 
The objectives of the Act are to: 


1. Provide for a balanced and nationally consistent framework to secure 
the health and safety of workers and workplaces by: 


(a)  protecting workers and other persons against harm to their 
health, safety and welfare through the elimination or minimisation 
of risks arising from work; and 







(b)  providing for fair and effective workplace representation, 
consultation, co-operation and issue resolution in relation to work 
health and safety; and 
(c)  encouraging unions and employer organisations to take a 
constructive role in promoting improvements in work health and 
safety practices, and assisting persons conducting businesses or 
undertakings and workers to achieve a healthier and safer working 
environment; and 
(d)  promoting the provision of advice, information, education and 
training in relation to work health and safety; and 
(e)  securing compliance with this Act through effective and 
appropriate compliance and enforcement measures; and 
(f)  ensuring appropriate scrutiny and review of actions taken by 
persons exercising powers and performing functions under this Act; 
and 
(g)  providing a framework for continuous improvement and 
progressively higher standards of work health and safety; and 
(h)  maintaining and strengthening the national harmonisation of 
laws relating to work health and safety and to facilitate a consistent 
national approach to work health and safety in this jurisdiction. 


 
Work Health and Safety Committees 
The Act states that occupational health and safety committees must be 
established: in a workplace of 5 or more employees; where the majority of 
employees request it. 
 
An occupational health and safety committee is a forum where WHS 
problems can be identified and resolved, and where safe systems and 
procedures can be developed and monitored. 
 
Committees can: 


 review measures taken to make the workplace healthy and safe 
 bring to the attention of the employer and investigate any situation 


which a committee member or an employee thinks is unsafe  
 resolve any health and safety problem, if possible. If the committee 


can not resolve the problem it can ask an inspector from WorkCover 
NSW to help  


 help to develop a system to record accidents and hazardous situation 
in the workplace  







 help to develop a safe working environment and safe systems of work  
 help to develop a health and safety policy for the workplace  
 monitor procedures for ensuring the proper use and proper 


maintenance of protective equipment  
 monitor procedures for ensuring the replacement of protective 


equipment when this is needed  
 recommend to the employer ways to protect the health and safety of 


people at the workplace  
 
Committee members can: 


 inspect the workplace in a way determined by the committee:  
o routinely, at intervals agreed to by the employer, but not less 


than once every three months  
o or whenever an accident or possible hazardous situation occurs 


and not fixing the problem could cause injury in the immediate 
future  


o or at any time with the approval of the employer.  
 obtain details of proposed changes to the workplace that could affect 


health and safety  
 have access to all information kept by the employer on accidents and 


occupational disease in the workplace  
 have access to all information kept by the employer about the risks to 


health and safety of any equipment or substance  
 recommend to the employer training and education for particular 


groups within the workplace  
 inform the convenor of the committee of any breach of occupational 


health and safety law 
 issue a Provisional Improvement Notice 


 
An employer cannot dismiss an employee, or alter their position to their 
detriment, because they make a complaint about a matter which they 
consider injurious to their health. Similarly, an employer cannot dismiss an 
employee simply because they are a member of an occupational health and 
safety committee, or exercise the functions of a committee member. 
 
 
 
 
 







Responsibilities of employers 
Employers are obliged to ensure the health, safety and welfare at work of 
their employees. Things employers must do to ensure this include: 


 provide or maintain equipment and systems of work that are safe and 
without risks to health  


 make arrangements for ensuring the safe use, handling, storage and 
transport of equipment and substances  


 provide the information, instruction, training and supervision 
necessary to ensure the health and safety of employees  


 maintain places of work under their control in safe condition and 
providing and maintaining safe entrances and exits  


 make available adequate information about research and relevant tests 
of substances used at the place of work.  


 
Employers must not require employees to pay for anything done or provided 
to meet specific requirements made under the Act or associated legislation. 
Manufacturers and suppliers of plant and substances to workplaces must 
make sure that they are safe to use when properly used. They must: 


 carry out necessary research, testing and examinations  
 make available adequate information about research and relevant tests 


of substances they manufacture, transfer or supply  
 make available adequate information about conditions for the safe use 


of equipment and substances they manufacture, transfer or supply.  
 
Persons who erect or install equipment at a workplace must make sure that it 
is safe to use when properly used. 
 
Persons in control of non-domestic premises used as a place of work must 
ensure that the premises exits and entrances are in a safe condition. 
 
Employees must take reasonable care of the health and safety of others. 
Employees must cooperate with employers in their efforts to comply with 
occupational health and safety requirements. 
 
No person must: 


 interfere with or misuse things provided for the health, safety or 
welfare of persons at work  


 obstruct attempts to give aid or attempts to prevent a serious risk to 
the heath and safety of a person at work  







 refuse a reasonable request to assist in giving aid or preventing a risk 
to health and safety.  


 
Requirements Regarding the Rehabilitation of Injured Workers 
Every employer must have a general rehabilitation program, which states the 
organisation’s policies, commitments and procedures for the rehabilitation of 
its injured workers. The program should be designed to maintain each 
company's productivity while assisting injured workers to recover and return 
safely to work as soon as possible. If injured workers do not return to work, 
the employer may sustain higher compensation costs. 
 
Sometimes workers need help to return to work after injury or illness. They 
may benefit from a rehabilitation plan that includes things like an assessment 
of their job, a gradual increase in hours or duties and advice about the injury 
so that it doesn't happen again. 
 
Rehabilitation plans can be arranged by the employer or by an accredited 
rehabilitation provider. 
 
Industry Requirements: Standards; Policing; Prosecution 
Industry standards are governed by the Acts and Regulations set by 
government legislation. In this case the Work Health & Safety Act 2011 and 
the Work Health & Safety Regulation 2011. 
 
In NSW, Workcover is the government body responsible for the ensuring 
these Acts and Regulations are being followed by businesses. Workcover can 
prosecute businesses and/or individuals they find are in breaching the 
requirements. 
  


 
 
 
 
 
 
 
 
 
 
 







Hazards 
A hazard is a potential source of harm. This may include a person being 
exposed to a dangerous or harmful situation, physical or otherwise, that may 
affect the health and safety of that person. 


 
Hazards can be broken down into groups and types. These groups and types 
can be seen in the following diagram. 
 


 
 


 


 


 


 


 


 


 


 







Noise is a hazard that is rarely thought about. The table below provides 
examples of sounds, how they affect the hearing and the decibel rating. The 
scale is exponential, meaning that 90 dB(A) is about 10 times louder than 80 
dB(A). This is a rough guide and how close you are to the noise makes a big 
difference. It has been found that a level of 85 – 90 dB(A) can cause hearing 
problems and hearing protection should be worn. 


 
 


 
 
Safety Training & Human Factors 
It is an OH&S requirement that all staff receive safety training on a regular 
basis. Within the Building and Construction industry this takes place as 
formal ‘Toolbox Talks’. Within smaller businesses operating in the TP&FI 
safety training may be done in house, by attending TAFE courses or other 
recognised courses. These safety training sessions should always be well 
documented. The documentation includes the points raised, topics spoken 
about, who delivered the talk or presentation, who was present and those 
people’s signatures. 
 


Effect on Hearing 
Sound Level in dB(A) Example of Sound 


Very dangerous 140 Jet engine 
 130 Rivet hammer 
 


Pain level 
 


 120 Aircraft propeller 
 110 Masonry drill 
 100 2 stroke chainsaw 
Can cause permanent  90 Heavy truck 
Damage. Wear PPE 80 Heavy traffic 
 70 Family car 
 60 Normal conversation 
 50 Quiet conversation 
 40 Background radio 
 30 Whispering 
 20 Quiet room 
 10 Rustling leaves 
 0 Silence 







Workplace Culture 
The workplace culture is the atmosphere of the work environment. This can 
include the type of environment that people work in, the way people interact 
with one another in the workplace, the ways staff go about their work, and 
the practices undertaken in the workplace environment. It is important that 
an organisation is seen by it’s employees to value safety and foster a friendly 
and professional feeling within the business.  


 


OHS Communication 
It is very important that OHS issues relevant to the Timber Products & 
Furniture Technologies industries is communicated to the people that are 
affected by it. These include the employers, employees and site visitors. 
Information can be communicated both formally and informally by a variety 
of means, such as: Tool Box Talks, brochures, internet sites, formal 
meetings, signage, MSDS, newsletters, noticeboards and other methods.  


Communication may be in different languages to suit the workplace, it may 
be visual or auditory. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Review Questions – Industry Study – Occupational Health and Safety 
 


1. What reasons led to the introduction of the 1983 OH&S Act and it’s 
revision in 1987? 


……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 
 
2. Think of why these reasons led to the introduction of the 1983 OH&S 


Act and it’s revision in 1987. Provide points for each reason. 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


 
3. Try to find at least two examples of each of the types of hazards in 


this school. 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..







……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


 
4. Where is the First Aid cabinet located in this workshop? 


……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


5. How do you think that your safety training could be improved at 
school? 


……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


 
 
 







6. What is the correct way to lift an object from the ground so that you 
can put it on a bench? 


……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


 
7. What is your understanding of workplace culture? 


……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


 
8. What important document must accompany any materials when they 


are purchased? What does this document tell us? 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 
 
9.Describe the features of the following types of signs: 
- Mandatory Signs: 
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
- Prohibition Signs: 
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
- Warning Signs: 
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 








Industry Study - Environmental & 
Sociological Issues 


 
Environmental and social issues are increasingly something that businesses 
in the Timber Products & Furniture Technologies need to consider as 
legislation is developed and the media and other social groups question how 
businesses operate. 
 
Resources  
The TP&FT obviously uses a large amount of solid timber and timber 
products. This causes problems with deforestation. Deforestation reduces 
photosynthesis and the air purification capacity. One solution for this is to 
use alternative resources such as plantation timbers like Radiata Pine. 
Radiata Pine provides the raw material for most manufactured boards and 
the solid timber generally used in drawer construction and framing for mass 
produced items of furniture.  
 
Alternative resources: Power, Processes; Materials; Limitations 
Alternative resources in the areas of power and processes need to be 
addressed by businesses. Processes that draw significant amounts of energy 
consumption need to be modified so less power is used. This may mean that 
new equipment is purchased or a whole manufacturing process is overhauled 
to increase efficiency and cost less.  
 
Alternative resources such as materials can be considered when designing 
and manufacturing a timber or furniture product. Polymers, metals or glass 
may be used in place of a timber product, however, the 2003 Review of the 
Environmental Impact of Wood Compared with Alternative Products Used 
in the Production of Furniture suggests that it may actually be detrimental to 
the environment if materials are used in the place of timber when 
manufacturing furniture.  
 
Recycling & reusing 
Recycling materials benefits a business not only in a financial sense, but also 
by boosting public image. Companies can promote the fact that they use 
recycled materials or help the environment by implementing an in house 
recycling program. Recycling materials can also help recover costs from 
what would otherwise have been waste products. Businesses may look at 







developing a recycling program including aspects of the 3 R’s: reduce, reuse 
and recycle. 
 
Not all materials are able to be recycled or reused. For example it is difficult 
to recycle manufactured boards in a cost effective way. Chemicals such as 
thinners may become contaminated and be unable to be recycled or reused 
and so they need to be disposed of in the appropriate manner. Some of this 
information may be found in the Materials Safety Data Sheet (MSDS) for 
each specific material. 
 
Waste management & minimisation 
Waste Management is not simply the disposal of rubbish. It is a system that 
involves the following steps: Monitoring, Collection, Transportation, 
Processing, Disposal / Recycle. This process deals with the disposal or 
recycling of products that have been used in the manufacturing process and 
have been left over. Each material must be dealt with in the correct manner. 
Instructions for the disposal of materials can usually be found on the 
(MSDS) that accompanies the material upon delivery. 
 
Through an effective evaluation of a production process, efficiency can be 
improved. This increased efficiency will usually include some form of waste 
reduction process. This in turn, assists a business become more profitable 
because they are minimising the amount of material that they have paid for 
and are wasting or not using.  
 
Pollution 
The air quality of the environment is very important because we need to 
breathe the air around us. Sanding timber products produces dust and 
finishes produce airborne fumes. Without proper filtration systems in place 
these pollutants find their way into the nose, throat and lungs of the people 
in the vicinity of the airborne particles. There are usually legislative, local 
council regulations and building codes relating to the placement and 
orientation of vents in buildings that allow these airborne particles to escape 
from the factory. 
 
Noise pollution is a large problem when machinery and power tools are 
used, especially if they are used on a continuous basis. Continuous noise 
above a certain level can cause permanent hearing damage. Sound proofing 
walls can help to protect people outside of the workshop but people inside 







must take precautions such as wearing the correct Personal Protective 
Equipment (PPE). 
 
Sustainable development 
'Sustainable development is development that meets the needs of the present 
without compromising the ability of future generations to meet their own 
needs.’  From the Brundtland Report “Our Common Future” 
 
Rehabilitation of commercial sites 
This involves repairing and damages that have been done to a site through 
the use of industrial processes. It may include the demolition of a building 
and replacing it with a small nature reserve or restoring a valuable building 
so that it may serve a purpose other than that which industry has used it for. 
 
Legislative requirements: Local; State; Federal 
Legislative requirements come from different levels of government. They 
involve laws and regulations that must be complied with at a local, State and 
Federal level. 
 
Legislative requirements: Environmental studies 
Environmental Impact Studies (EIS) are one example of legislation that must 
be complied with. They take into consideration the location of the business, 
the activities the business performs and how the business will affect its 
surrounds. 
 
An EIS is a study undertaken in order to assess the effect on a specific 
environment of the introduction of any new factor which may upset the 
ecological balance. 
 
In Australia an EIS may contain the following areas: 


 Contents 
 Introduction – containing background information and a basic 


outline of the EIS. 
 Statutory Planning – containing legislative requirements and 


influences 
 Current Situation 
 Alternatives 
 The Proposal 







 Ecologically Sustainable Development – principles behind it, 
what it means 


 Economic Evaluation 
 Cultural Heritage – containing sub-headings such as: Current 


Situation; Proposed Situation; Compliance with Relevant Plans; 
Potential Impacts; Mitigative Measures; Conclusion. The 
following 14 points use similar sub-headings as these. 


 Aboriginal  
 Flora and Forna  
 Marine Environment 
 Fire Management 
 Soil Management 
 Visitor Health 
 Visual Impacts 
 Stormwater 
 Water Supply and Sewerage 
 Noise 
 Light 
 Traffic and Transport 
 Social Impacts 
 Land Use and Cumulative Impacts 
 Heritage and Environmental Management Plans 
 Justification 
 Summary 
 References 


 
A search of “environmental impact statement” using Google for pages from 
Australia will bring up a number of publically available EIS where you can 
examine the contents more closely.  
 
Locality: Land costs & availability; Transportation facilities; Workforce; 
Impact on surrounding population; Resource availability; Geographical 
factors 
The location of a business may be affected by many factors. The cost of land 
required to build a factory, office or depot will influence a business’ location, 
as will the availability of land in the potential area for development. 
 







A factory will have different transportation needs to an office. Where an 
office will generally only need access for motor cars, a factory will need 
access for larger vehicles such as trucks. It may also be important for an 
office site to be located near public transport so employees can get to and 
from work easily. 
 
The type of workforce employed by the business may be affected by the 
location. The ability of employees to get to the business is important. 
Suitably skilled employees may not be found in some areas, making it 
difficult for a business to function. 
 
Government legislation and council zoning will affect how the location of a 
business impacts on the surrounding environment. Residential, commercial, 
industrial estates are set up so that the different activities done in these areas 
have a minimal impact on each other. 
 
The availability of resources will affect the transport costs of materials and 
other resources used by the business. If they are too far away, costs go up. 
 
Geographical factors such as the physical shape of the land may affect the 
type, size and features of a building that can be built. This will again impact 
the cost of development.  
 








Industry Study – Personnel Issues 
 
Industrial relations  
Industrial relations is about people and organisations working together 
within the social and political systems of our society. Employment makes up 
a large part of our lives and determines our living standards, while the 
industrial relations process determines the employment conditions of the 
environment in which the employee works.   
 
The commencement of the Federal Work Choices legislation in March 2006 
curtailed the role of the States in the Industrial Relations system because 
employees of constitutional corporations are now covered by the federal 
system. Today, the OIR is responsible for '…monitoring employment rights, 
obligations and conditions in NSW', particularly with regard to 
unincorporated businesses, by providing advice to individuals, business and 
Government. 
 
From 1 January 2010, private sector employers and employees previously 
covered by the NSW state award system (mainly sole traders and 
partnerships) move into the national workplace relations system 
administered by the federal government. 
 
There are now 10 National Employment Standards (NES). They are: 


 Maximum weekly hours of work – 38 hours per week, plus 
reasonable additional hours. 


 Requests for flexible working arrangements – allows parents or 
carers of a child under school age or of a child under 18 with a 
disability, to request a change in working arrangements to assist 
with the child’s care. 


 Parental leave and related entitlements – up to 12 months unpaid 
leave for every employee, plus a right to request an additional 12 
months unpaid leave, plus other forms of maternity, paternity and 
adoption related leave.  


 Annual leave – 4 weeks paid leave per year, plus an additional 
week for certain shift workers. 


 Personal/carer’s leave and compassionate leave – 10 days paid 
personal/carer’s leave, two days unpaid carer’s leave as required, 
and two days compassionate leave (unpaid for casuals) as required. 







 Community service leave – unpaid leave for voluntary emergency 
activities and leave for jury service, with an entitlement to be paid 
for up to 10 days for jury service. 


 Long service leave – a transitional entitlement for certain 
employees who had certain LSL entitlements before 1/1/10 
pending the development of a uniform national long service leave 
standard. 


 Public holidays – a paid day off on a public holiday, except where 
reasonably requested to work. 


 Notice of termination and redundancy pay – up to 4 weeks notice 
of termination (5 weeks if the employee is over 45 and has at least 
2 years of continuous service) and up to 16 weeks redundancy pay, 
both based on length of service. 


 Provision of a Fair Work Information Statement – employers must 
provide this statement to all new employees. 


 
Equity/EEO 
Equity and specifically Equal Employment Opportunity (EEO) is about 
ensuring that all workplaces are free from unlawful discrimination and 
harassment by ensuring that workplace policies, rules and practices are fair 
and do not disadvantage an employee because they belong to a particular 
group. Employees also have a responsibility not to discriminate against 
fellow staff and help provide a workplace environment free of 
discrimination and harassment. 
 
EEO helps groups who have been discriminated against in the past or who 
may continue to find themselves unfairly treated. These groups may include: 


 women  
 Aboriginal people and Torres Strait Islanders  
 members of racial, ethnic, and ethno-religious minority groups  
 people with a disability.  


 
People may be discriminated against for a variety of reasons including: 


 age  
 sex  
 pregnancy  
 disability   
 race, colour, ethnic or ethno-religious background, descent or 


nationality  







 marital status  
 carer's responsibilities  
 homosexuality  
 transgender  


 
Unions  
A Trade Union is an association formed by employees to act for them inside 
and outside the workplace. Originally, trade unions rose in Australia for the 
defence and improvement of the conditions of different areas of the 
workforce. 
 
A trade union works to provide benefits for and protect and promote the 
interests of its members by negotiating with employers, politicians, and 
governments through legal, political or strike actions. Most trade unions are 
seen to be challenging management and/or community interests. 
 
To become a trade union the organisation must be a registered body. It must 
be registered with the federal or state industrial relations system. It can be 
registered with both systems. All official positions within the union must be 
filled by democratically elected members. 
 
Unions also benefit its members by providing a range of services including 
financial advice, loans, legal assistance, optical and dental clinics, reduced 
prices on some goods and services, etc. 
 
There are a number of trade unions that people employed with the TP&FT 
industries could become a member of. One of the larger trade unions is the 
Construction, Forestry, Mining and Energy Union (CFMEU) FFTS Division. 
This trade union covers people working in the following areas: 


 Wholly or partly preparing, packing, manufacturing, repairing 
or fixing any article of furniture, 
 Upholstering, 
 Wood carving, 
 Finishing, 
 Wood turning, 
 Wood machining, 


 
 
 







Workplace agreements 
Agreements set out the conditions of employment between: 


 an employee or group of employees  
 their employer. 


 
From 1 January 2010, only enterprise agreements can be made between 
employees and employers. 
 
Other types of agreements made previously under the Workplace Relations 
Act 2006 cover the conditions of individual employees, or a group of 
employees. These include: 


 collective agreements  
 Australian Workplace Agreements (AWAs)  
 Individual Transitional Employment Agreements (ITEAs)  


 
Those agreements made prior to 1 January will continue on until they are 
terminated or replaced. 
 
Enterprise agreements 
Enterprise agreements can be made by an employer with a group of 
employees, or by more than 1 employer with groups of employees. 
Enterprise agreements can also be made by 1 or more employers and 1 or 
more unions for a genuine new enterprise before any employees that would 
be covered by the agreement are employed (these are called greenfields 
agreements). 
 
Entry Level Training Requirements 
People can make their way into a career in the Timber Products and 
Furniture Technologies industries in a variety of ways. Some of these 
include: 


 University degrees - these can be done in a number of areas 
such as marketing, engineering, design and accounting, but 
there are very few, if any, university degrees that will train a 
person for the practical area of manufacturing products. Most 
people with degrees would possibly enter “white collar” roles. 


 TAFE courses - this would be the best way to gain advanced 
training in the manufacturing area of the TP&FT industries. 
Recognised accounting, management and marketing courses 
can also be studied. TAFE generally has up to date equipment 







and machinery and Industry Placements can be done to give 
you a first hand experience of the industry. 


 Apprenticeships - many people complete apprenticeships in a 
variety of fields such as carpentry, shop fitting or in other areas 
that relates to the TP&FT industries. This includes some time at 
TAFE as well as on the job training. Many people do this 
straight from school. 


 Start your own business. This can be done with no experience 
whatsoever. If this is the way you choose to enter the TP&FT 
industries bear in mind that a very high percentage of 
businesses fail within their first three years of operation. It is 
best to have some experience and gain some knowledge of the 
market before you start your own business in the very 
competitive TP&FT industries. 


 
Career/training opportunities & the Role of Industry Personnel 
There are a variety of career opportunities available in the TP&FT 
industries. Depending on the position of the employee they may be involved 
in: 


 The training of staff,  
 Management, 
 Manufacturing, 
 Finishing, 
 An official capacity within a trade union, 
 Ensuring safety in a workplace. 


 
There are a large variety of areas that staff could become involved in. Most 
staff will have some relationship with staff in other areas. 
 
There are also opportunities to move up the management tree through the 
completion of external courses or by receiving internal promotions. 
 
 
 
 
 
 
 
 







Specialisation and Multi-skilling 
When new technologies, including both equipment and processes, are 
introduced into the workplace people need to be retrained so that they can 
use the new equipment. Training can be done in house, though a recognised 
course or may be provided by the vendor of the new equipment as part of the 
purchase. People may then become specialist employees who are proficient 
at the use of one or two items of equipment of very good at completing 
specific processes.  
 
When a person becomes proficient at more than one area of the business 
they become multi-skilled. They should now be more valuable to the 
business as they may be doing the job of more than one person, but in an 
acceptable time. The business also only pays one wage to this person. Multi-
skilling of employees can improve staff morale as they are doing less 
repetitive tasks, production can be improved in quality and quantity 
produced due to having people able to perform more than one role. 
 
Work practices 
Work practices can be generally defined as those activities completed by 
employees and employers in the operation of a business. The activities 
happen in all areas of the business such as the office, factory and 
transportation of materials and products.  
 
The term ‘flexible work practices' is something being promoted by the 
government and is aimed at covering all of the innovative ways employers 
and employees can agree to structure work to accommodate business and 
individual needs.  
 
Creating these flexible work practices may include: 


 Phased retirement  
 Part-time work  
 Job-sharing  
 Working from home  
 Flexible working hours  
 Flexible leave options  
 Contracting  


 
 
 
 







The benefits of developing flexible work practices in industry may include: 
 More skilled and motivated staff, including mature age workers who 


are attracted to organisations with flexible working policies.  
 Higher staff retention, with a more energetic, committed, happy and 


focused workforce.  
 The ability to attract staff that might have otherwise been unable to 


work.  
 Savings on recruitment and retraining costs.  
 Reduced absenteeism and stress as flexibility helps employees meet 


their outside commitments more easily.  
 


 
 
 








 


Industry Study - Structural Factors 
 


Organisation 
Businesses fall into either the Public Sector or the Private Sector. Public 
sector companies are those owned by the government. Private sector 
businesses are owned by a number of people depending on the type of 
business entity.  
 
The main types of business entities include: Public Companies, 
      Private Companies, 
      Partnerships, 
      Sole traders, and  
      Co-operatives. 
 
Public companies usually have ‘Ltd.’ following the business name. Ltd. 
means Limited. 


 These are companies that are listed on the stock exchange. 
 Including Ltd. after the company name shows that shareholders 
have limited liability. 
 A large amount of money can be generated by selling shares. 


 
Private companies have ‘Pty. Ltd.’ following the business name. These 
companies are owned by people that have been invited to buy shares in the 
business. Pty. stands for Proprietary. This shows that the company is private. 
The Ltd. shows that the company has limited liability. 


 This is the most common form of company in Australia. 
 These companies may have between 2 and 50 employees. 
 People are invited to buy shares by the people that already own the 
business.  
 These companies are not listed on the stock exchange.  


 
Partnerships are generally two to twenty people owning a business together.  


 Partnerships allow people with diverse skills to come together and 
put their area of expertise into the business. This helps to ensure the 
success of the business. 
 Partnership agreements vary depending on the finance put in by 
each member and/or the participation by each member. 







 


 It is not uncommon for partners to make only a financial 
 contribution and leave the operation of the business to other 
partners. 
 The agreement states how profits will be divided up among the 
partners. 
 All partners are jointly liable if the business fails. 


 
A sole trader is a single person that owns and operates a business.  


 This type of business is found in all types of industries. 
 The owner is responsible for all aspects of the business, including 
financing the business. 
 The owner may finance the business by borrowing money from a 
financial institution or by investing their own money. 
 If the business fails the owner can lose everything and they are 
fully liable for any debts incurred by the business. The owner also 
keeps all of the profits from the business. 


 
Co-operatives are formed by people with a common interest. For example, 
dairy farmers joining to form their own distribution chain.  


 There must be at least 7 members in the co-operative.  
 
Management Roles & Levels 
Management is an important aspect of operating a business. It can be done in 
a number of ways using a variety of management styles. The more common 
management structures seen in Australia are described below. 
 
The following diagram would be a typical management structure for a large 
company. Private companies and public companies may be large enough to a 
number of departments. Under each department are the individual 
employees and possibly more levels of management. 
 
 
 
 
 
 
 
 
 
 







 


 
This management structure would mostly be used by medium sized (30 –100 
employees) businesses, typically in the manufacturing and construction 
industries.  
 


 
 
 
 
 
 
 


 
 
 
 
 
 
 
This is the typical management structure for sole traders, partnerships and 
some private companies, depending on their size. 
 
 
 
 
 
 
 
 
 
 
Marketing, Advertising & Sales 
What is Marketing? 
In a business sense, marketing is a total system of business activities 
designed to plan, price, package, promote and distribute goods and/or 
services that satisfy the wants and needs of present and potential customers.  
 
A significant portion of the civilian labour force is employed in an area of 
marketing activities. This includes employees in retailing, wholesaling, 
transportation, warehousing and the communication industries, as well as 
people employed in marketing departments of companies. 
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What is a Market? 
A market is a place where buyers and sellers meet, goods or services are 
offered for sale, and transfer of ownership occurs. 
 
Factors determining the characteristics of a market include: 


 Demography – the statistical study of the human population and its 
distribution. 
 Geographic conditions – the physical attributes of the land on 
which the population lives. 
 Economic conditions – people on their own do not make a market. 
They must have money to spend and be prepared to spend it. The 
economy of a country or area affects business and non-business 
organisations alike. 
 Social and cultural forces – people and their socio-cultural beliefs 
are basically what shape the economy, the political and legal systems, 
and technology.  
 Political and legal forces – legislation has a significant affect on 
the marketing aspect of a business. 
 Technology – major technological breakthroughs usually cause one 
of three dramatic impacts on a market.  


o They can start entirely new industries. E.g. The IT 
industry. 
o They can radically alter or destroy existing industries. 
E.g. The impact of television on the radio industry. 
o Stimulate other markets and industries not related to the 
new technology. E.g. Home appliances and frozen foods give 
people more spare time away from preparing meals. 


 Competition – what is already available and how does it 
compare to what you are going to offer? 


 
Businesses need to reach the target market and serve it efficiently, profitably 
and in a socially responsible manner.  
 
What is a Target Market? 
A target market is a specific group that an organisation intends to aim its 
products or services towards as the end users. 
 
When defining the target market a company may take one of two 
approaches. It may decide that the entire market is going to be the target, and 







 


therefore considered the same over the whole spectrum of the market. This is 
called ‘Market Aggregation’. Or it may segment the market and only aim at 
certain areas of the market. This is called ‘Market Segmentation’. A 
company will attempt market aggregation when the market is seen to share a 
similar perception of how a product meets their needs. Market segmentation 
is the more common practice and may be further broken down into ‘Niche 
Markets’. Niche markets are specialised markets, typically low volume – 
high profit markets. 
 
‘Strategic Marketing Planning’ consists of at least four steps.  


 Conduct a situational analysis that describes the organisation’s 
existing situation in terms of current products or services offered, 
target markets, competition, distribution system, promotional 
methods. It also includes future marketing opportunities. 
 Set the marketing objectives. 
 Select and analyse the target market. 
 Develop a marketing mix that will enable the organisation to 
satisfy its target markets and achieve it’s marketing goals 


 
‘Market Research’ needs to be carried out to determine the needs of the 
target market. It can be done in many ways, such as: 


 Media research – looking at what people watch, read and listen to 
determine the best way to reach the target market. 
 Short range forecasting – planning the expected outcomes for a 
product or service over a one-year period. 
 Long range forecasting – planning the expected outcomes for a 
product or service over a period longer than one year. This would 
usually include a full analysis of the expected product life cycle. 
 Study of market trends – to decide what should be offered, how it 
should be offered, and its expected life span in the market. 
 Break even analysis. 
 Location studies – showing where costs are incurred, how areas 
work together and where products or services may be sold. 
 Export potential – what is available overseas? Patents, copyrights 
and trademarks. Feasibility of a product being exported for a profit. 
 Environmental impact of the product or service. 
 Social and cultural values concerning the product or service. 
 Competition – what is already there? Can the competition be 
overcome and how? 







 


 Testing of existing products – either your own or those by another 
company. 
 Packaging concerns. 
 Measuring the market potential – how big is it? How big can it 
get? How long will it last? 
 Market share analysis – how much do we need? How much is 
easily available? Competition? 


 
Suppliers and Intermediaries are vital parts of the marketing sector. The 
product or service cannot be offered without the appropriate materials 
required for the manufacture of a product or the items required to follow 
through on a service. Intermediaries are people and organisations outside of 
the business that directly aid in the flow of goods and services from the 
manufacturer to the consumer. This includes wholesalers and facilitating 
organisations. The facilitating organisations include transportation, 
warehousing, financing and other support services.  
 
The Marketing Mix 
The Marketing Mix consists of the five Ps. 
 
Product – the product or service being offered. How does it satisfy the needs 
of the target market? What are the features of this product or service? Can it 
be improved? What stage of the product life cycle is this product at? 
 
Price – is determined by an analysis of the total costs involved in the 
production of a product or service, including: manufacturing, materials, 
advertising, labour costs, distribution costs, etc. External factors such as 
demand for the product, competitor reactions and target share of the market 
also affect the price. The easiest way to determine the selling price is to 
conduct a break-even analysis. 
 
Place – is where the product or service is to be sold. This will be a reflection 
of the target market. Selling places may include: supermarkets, convenience 
stores, superstores, door-to-door selling, mail order selling, automatic 
vending machines, etc. 
 
Packaging – how will the product be contained? Packaging must be done 
very carefully because of environmental concerns. It can also be used to 
distinguish between other products or even inspire people to buy the product 
just for the packaging. 







 


 
Promotion – how the product is advertised. It can be done in print media, 
television, radio, the Internet, displays, etc. 
 
The ‘Product Life Cycle’ consists of: 


 Introduction - the initial introduction of the product to the market. 
 Growth - sales and market share grow over a period of time. 
 Maturity - sales and market share plateau and stabilise. 
 Decline - sales fall and profits are no longer being produced. From 
this step the product may be refined and reintroduced to the market or 
production of the product will stop. 


 
Brand names help the consumer to identify a product and the manufacturer 
to advertise their product. Brand names, over time will develop goodwill if 
they consistently produce good quality products. This goodwill means that 
the company can increase the selling price because people are prepared to 
pay for a brand name. This increases the company’s profits because the input 
costs of the product are not increasing.   
 
A Break-even Analysis helps to show graphically at what stage a company 
will begin to make a profit. It takes into account the fixed costs of 
production, variable costs, and the number of items being produced to 
determine the number of items that need to be made to break even. 
Hopefully, any quantity of products over this amount will result in a profit.    
 
Production & Efficiency 
Production is the creation or manufacture a man-made product. This may 
include furniture, motor vehicles, electronic devices, house plans. The 
production process for each item will be different depending on factors such 
as the materials available, technology availability, knowledge of the 
manufacturer, time and finances available. 
 
Efficiency within a business is generally an area that is continually being 
improved upon, not necessarily by introducing new pieces of equipment, but 
also by introducing new processes such as Key Performance Indicators, 
Process Mapping and staff training. 
 
 
 
 







 


Workplace Environment 
The workplace environment is a significant factor in determining the level of 
productivity displayed by an employee. It affects their safety, their 
motivation to work and the quality and accuracy of work they can produce. 
An employee’s level of innovation, group work performance, absenteeism 
and, ultimately, how long they stay in the job. 
 
Restructuring 
Restructuring involves making a significant modification to the debt, 
operations or structure of a company. This is usually done when there are 
significant problems in a company, usually financial, which are damaging 
the business and putting the overall business in jeopardy. The idea behind 
restructuring is that by going through this process, a business can eliminate 
financial harm and improve. 
 
Quality Control 
Quality control is carried out because consumers do not want a product that 
is not of suitable quality and to save a business money. A product that is 
reliable, durable and works properly is usually of good quality. Having a 
product that is consistently the same high quality will make customers want 
to keep on buying that product. 
 
Having a high quality product allows the manufacturer to charge the 
consumer a premium price for the product. If the product is of high quality 
then the manufacturer has less to worry about in terms of recalls and failures 
of the products, thereby saving money. The term ‘kaizen’ is used to refer to 
the processes of continuous improvement in all aspects of production. 
 
Manufacturing quality can be checked during the manufacturing process by 
taking a batch (batch checking) or even just one product (spot checking) and 
making sure that the quality is up to the standards that the company expects 
at this stage of production. Quality can also be checked at the end of the 
manufacturing process by testing the finished product. 
 
Quality control is not just about checking the manufacturing process. The 
quality of materials needs to be high as well, or a high quality finished 
product cannot be obtained.  
 
All equipment and tools need to be in good working order or they may not 
make the product to the desired outcomes. Tool and equipment maintenance 
is very important in quality control. 







 


 
The skills of staff must also be taken into account. If they are not trained 
properly then they cannot ensure that the product will be of the highest 
standard. 
 
All of these checks are usually done against standards called ‘benchmarks’. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


Review Questions – Industry Study – Structural Factors 
 


1. Name five business types or entities. 
 ……………………………………………………………………………..


……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………..…
…………………………………………………………………………….. 


 
2. What type of business is the company studied for the Industry Study? 


 ……………………………………………………………………………..
…………………………………………………………………………….. 


 
3. Think of two examples for each type of business and write down the 


business name. 
 ……………………………………………………………………………..


……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


 
4. What is a Benchmark? 


 ……………………………………………………………………………..…
…………………………………………………………………………..……
………………………………………………………………………..………
………………………………………………………………………………. 








 


Industry Study - Technical Factors 
 
The Impact of Technology on Businesses 
Technology can been described as the development of methods of 
production or products that help us do things faster, and often for less 
expense. 
 
Businesses that embrace new technologies are generally able to adapt 
quickly to changes in the market. This new technology usually means 
products become cheaper and a larger variety of products can be produced. 
 
Tools; Equipment/Plant; New & Emerging Technologies 
Some significant new and emerging technology developments relating to the 
tools and equipment/plant used in the Timber Products and Furniture 
Technologies area include:  


 Computer Aided Drawing(CAD)/Computer Aided Manufacturing 
(CAM) software  - CAD allows designers to draw their plans in a 
much quicker time than using traditional methods. This information 
can then be used with CAM software to make the product. The CAM 
software allows the CAD drawings to be interpreted and followed by 
the equipment needed to make the product. 


 
 
 
 
 
 







 


 Computer Numerically Controlled (CNC) mills and lathes - CNC 
milling machines and lathes help to speed up the production process 
and remove human error. The machine is programmed using a keypad 
or can be linked to a computer, using CAM software, with a design 
already drawn or by inserting a memory device that has the design on 
it. CNC machines use co-ordinates to program the movements of the 
tools. Generally they are more efficient, contribute less waste 
material, save money, can run for long periods of time without breaks 
and are more accurate than humans completing the same process. 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 Point to Point Router Systems - Point to Point (or CNC) Router 
Systems are typically used to cut and drill holes in large panels during 
an operation called ‘nesting’. They use CAD/CAM software to control 
the movement of the machine head across a vacuum table. The 
vacuum table holds the material in place while it is being routed and 
helps remove dust produced by routing. 


 
 


 
 
 
 
 







 


 Colorply - Colorply is a plywood product that consists of veneers that 
have been dyed to produce different colours while still retaining a 
grain pattern. It is done using one of two methods. Either the tree is 
fed the dye while it is growing or the veneers are dyed after they have 
been cut from the log. The veneers are then glued up in the same way 
as plywood. 


 


 
 
 
 


 Beam Saws - CNC Table Saws or Beam Saws are usually very large 
pieces of equipment that completely remove the need for human 
intervention in the cutting process. They can have arms that are 
programmed to place the sheet material onto the table and then either 
the blade will move to cut the sheet into the pre-programmed sizes or 
the sheet will be moved so that a stationary blade can then cut the 
material. The sizes are usually guided by lasers that determine the 
starting and finishing points of the material being cut, if the material is 
not of a pre-programmed size. 


 
 
 
 
 
 







 


 Edge banders - Edge banders are machines that apply a strip of timber 
or plastic material to the edge of panels and boards. Large edge 
banders can apply an edge to two sides at once, apply material around 
a curve and/or apply material to a shaped edge. 


  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 


 Lasers - Lasers are becoming increasingly popular for measuring 
purposes. They can be seen on some saws and drills available from the 
local tool shop but are also used on large CNC machines and when 
measuring on sites. Lasers are very accurate and generally eliminate 
the human error factor. 


 


  


 







 


 Multi Borer - A Multi Borer is essentially a drilling machine that can 
drill more than one hole at a time. To do this it must have a number of 
heads. Each head can be positioned in a specific location so that 
multiple holes can be drilled at once. 


 


 


 
 
 







 


Mechanisation and Specialisation/Generalisation 
Mechanisation is an integral part of mass production. It involves the 
introduction of machinery into the manufacturing process. This machinery 
replaces hand tools and hand processes. When the machinery becomes 
controlled by computers and begins to operate without human input, then the 
process becomes automated, leading towards mass production.  
 
As an example, look at producing a decorative edge on a table top. 
Traditionally it would have been done using planes, carving gouges, chisels, 
mallets and other hand tools. A highly skilled craftsman would be needed to 
produce an intricate design of high quality. It would be extremely time 
consuming and the smallest slip could ruin the table top. The next step 
towards mass production would be the introduction of a mechanical tool, 
such as a router. The router can be used by a person having less skill than the 
master craftsman. It would dramatically decrease the time to produce the 
edge and as long as the router is used correctly, the quality of the job would 
be excellent. The next step in the direction of mass production is to 
introduce an automated process. This is done by using a point to point router 
system to do the job. Now we only have a person placing the table tops on 
the vacuum table and removing the item once the process is completed. 
There is no skill required to do this and the machine can finish the edge even 
faster than the person using a router. The final step in producing a fully 
automated mass production process would be to have the table tops coming 
from the previous stage of the production process via conveyor belts and 
using robotic arms to position the table top on the vacuum table for the point 
to point router to do its job. Another robotic arm could remove the table top 
and place it on a conveyor belt going to the next stage.  
 
Specialisation is where a person becomes highly skilled in a specific area. In 
the timber products and furniture industries a person may choose to 
specialise in many areas of production or operating a business. 
 
Generalisation is the opposite of specialisation. A person becomes proficient 
in a range of areas. This can be associated with multi-skilling and ideally the 
employee would become highly skilled in all areas of work that they are 
participating in, although not to the same level as if they were specialising in 
a single area of work. 
 
 
 







 


Automation, Mass Production and Efficiency 
Automation involves removing hand processes and installing machinery and 
equipment that can be used without human interference. This includes 
methods such as CNC, CAD/CAM and robotics. 
 
The benefits of automation include:  


 An increase in manufacturing speed, accuracy and efficiency; 
 Reduced waste; 
 Fewer employees are needed during the manufacturing process. 


 
Some disadvantages to automating a production process include:  


 Time required to train employees to use specific pieces of 
equipment; 


 The high initial cost of the equipment. 
 
Automation is usually used in conjunction with mass production.  
 
Mass production involves producing a large quantity of the same item. All of 
these items will be identical in dimensions but may vary in colour. The 
opposite of mass production is the cottage industry. Cottage industry 
businesses make one off products and are very labour intensive. 
 
Advantages of mass production over cottage industry include:  


 The final cost of the product being much cheaper; 
 The time to manufacture an item is greatly reduced; 
 Less skilled employees so human resources do not take up as 


much financial resources; 
 A high degree of automation; 
 A large number of units produced. 


 
Cottage industry has the advantage of being able to fix mistakes during the 
manufacturing process and personal touches can be added. If a mistake is 
made during mass production then that batch being made may need to be 
disposed of. 
 
Efficiency within a business is one area that is continually being improved 
upon, not necessarily by introducing only new pieces of equipment, but also 
by introducing new processes such as Key Performance Indicators and 
Process Mapping. 







 


Review Questions – Industry Study – Technical Factors 
 
 


1. What does CAD stand for and what software can it be used with to 
help make a product? 
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
2. What does CNC stand for and name two types of machines that may 


be CNC? 
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
3. List three advantages of using CNC machinery over traditional 


manufacturing processes. 
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
4. The operation of cutting and drilling holes and pieces from large 


panels is called what? 
………………………………………………………………………… 


 
5. What is used to hold the panel in place on a Point to Point Router 


system? 
…………………………………………………………………………
………………………………………………………………………… 


 
 
 
 
 







 


6. Describe how the timber used in Colorply is given its colour. 
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
7. Describe the manufacture of Colorply. 


…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
8. What traditional machine does a Beam Saw replace? 


………………………………………………………………………… 
 


9. What does an Edge Bander do? 
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
10. What activity are lasers very well suited for and why? 


…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
11. How many holes can a Multi Borer drill at one time? 


…………………………………………………………………………
………………………………………………………………………… 


 
 
 







 


12. Define: Mechanisation 
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
13. Define: Specialisation 


…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
14. Define: Generalisation 


…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
15. Define: Automation 


…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
16. Define: Mass Production 


…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
17. Define Cottage Industry 


…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
18. Describe two advantages of Specialisation over Generalisation. 


…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 







 


19. Describe two advantages of Generalisation over Specialisation. 
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
20. Describe two advantages of Mass Production over Cottage Industry 


production processes. 
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
21. Describe two advantages of Cottage Industry over Mass Production 


manufacturing processes. 
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 


 
22. In general terms, what types of machines are associated with Mass 


Production and Automation? 
…………………………………………………………………………
………………………………………………………………………… 


 
23. Name two processes that can be used to measure and improve 


efficiency in production. 
…………………………………………………………………………
…………………………………………………………………………
………………………………………………………………………… 
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Management and Communication 
 
During the completion of project folios a range of communication and 
information processing skills will be used and developed. These skills include: 
 
Knowledge and understanding of project management 
• skills in managing projects 
• development of management folios 
• development of skills related to research, analysis and evaluation 
 
Project management 
• planning 
• documentation 
• using project development techniques to complete practical projects within a 


given time frame 
 
Literacy 
• using industry terminology 
• writing reports using appropriate text types 
• developing material/component lists 
• preparing management folios 
• using appropriate ICT 
 
Numeracy 
• related calculation skills: 


– ordering 
– sizing 
– quantities 
– costing 
– estimates  


 
Communication 
• reading and interpretation of technical drawings 
• understanding and interpreting industry standards 
• complete freehand drawings, sketching with annotations, production and 


working drawings 
• using appropriate ICT 
• identify and apply OHS signage 








Manufactured Boards & Engineered 
Wood Products 


 
Manufactured boards differ to solid timber because they are not naturally 
occurring materials, they are man-made. The main types of manufactured 
boards that we deal with are Plywood, MDF, Hardboard and Particleboard.  
 
Plywood 
Plywood usually comes in the form of large panels. These panels are formed 
by gluing layer upon layer of timber veneer. Each layer of veneer is set with 
its grain running perpendicular to the 
previous layer. In some cases the 
veneers can be placed at angles other 
than 90° to each other, usually to gain 
strength in specific directions. Most 
plywood panels are made up of an odd 
number of veneer sheets so the external 
sheets have the grain running in the 
same direction.   
 
Plywood is different to Glue Laminated 
Timbers (Glulam) where the grain runs 
in the same direction in Glulam.  
 
The two main grades of plywood are Construction or Industrial Grades and 
Hardwood or Decorative Grades. 
 
Construction ply has traditionally been made from softwoods, although a 
variety of hardwoods may also be used. Construction grade plywood is again 
graded according to whether it is an Interior or Exterior type, the thickness 
and the timber used to manufacture the board.  
 
Exterior panels can also be High Moisture Resistant (HMR) panels and are 
able to withstand prolonged periods of time in damp conditions. Interior 
construction plywood does not usually require a high resistance to moisture, 
so it is often graded according to the outside faces. Grade B plywood has 
more defects per square metre than a Grade A plywood. Generally, 







construction ply is used where strength, stiffness, low cost and ease of use 
are more important than appearance. 
 
Decorative plywood can be made from any number of species of timber, 
depending on the service conditions and finish required. This type of 
plywood is generally used as interior ply but it can be purchased as HMR. 
When decorative HMR ply is made a different adhesive is used in its 
construction, one that is more resistant to moisture damage. Decorative 
plywood is generally used in applications such as wall panelling, carcass 
construction and areas where appearance is important. 
 
Plywoods must adhere to strict standards that tell us where they can be used 
and give us the properties of some types of ply. These standards include: 


 AS/NZS 2269  Plywood Structural 
 AS 2270 Plywood and Blockwood for Interior Use 
 AS 2271 Plywood and Blockwood for Exterior Use 
 AS/NZS 2272  Marine Plywood 


 
Plywood has a number of advantages over natural timber panels and other 
manufactured boards. Due to the alternating grain direction between layers, 
plywood has good tensile strength in both length and width. This means that 
plywood will not split along the grain like a solid timber panel and can be 
used to span large areas. Plywood can also be easily bent to form curved 
shapes and is a very stable material. 
 
Melamine Formaldehyde is the adhesive used to form most plywood. Phenol 
Formaldehyde is generally used for Marine (waterproof) plywood. 
 
Because plywood is a manufactured board it can be made using materials 
other than timber. Variations are available with a honeycomb core, paper, 
plastic or metal layers, depending on the use of the panel. 
 
One disadvantage of using plywood is that it is difficult to get a clean edge. 
A circular saw can produce a good edge, but routing and hand sawing tend 
to tear the end grain of perpendicular layers. It is also weak in narrow 
sections due to its lack of significant grain length and depth.  
 
Nailing and screwing plywood near the edge of a panel can cause splitting. 
Generally, panels 7mm or less in thickness can be nailed to about 7mm of 







the edge. Thicker panels should be nailed at a minimum of 12mm from the 
edge. If necessary pilot holes should be drilled to further prevent splitting. 
 
The production of plywood is shown below. 


 
 
 
 







Medium Density Fibreboard 
Medium Density Fibreboard (MDF) is manufactured using Radiata Pine. 
This is obtained from the chips, flakes and thinnings during the manufacture 
of other timber products. The pieces are machined to a specific size and then 
washed to remove any ‘impurities’. The chips are then softened in a steam 
digester unit. Once softened the chips are feed into a machine (defibrator) 
that rubs the wood apart into fibre form. The fibres are then dried and have 
Urea Formaldehyde and a wax emulsion added to them. After this the fibres 
quickly regain their 10-12% moisture content and are sent to the forming 
machine. This forms the fibres into a mat that runs along a conveyor belt, 
through a pre-compressor, changing the mattress from 300mm to 100mm. 
The thickness that is going to be pressed determines the speed of the 
conveyor belt. The mattress is then passed into a hot press that uses not only 
heat but pressure to cure the resin and produce the finished sheet of MDF. 
The board is then trimmed to size. 


 
MDF has been designed for internal use only. It is very stable, however there 
is a small degree of expansion and contraction. Because MDF has no grain it 
has a uniform strength in all directions. Hand and power tools can be used 
and it is especially good for carcass construction. A moisture resistant 
format is available, using a moisture resistant adhesive. 
 
The fine particles given off when machining contain the urea formaldehyde 
adhesive that was used to make the sheet. This adhesive can cause cancer so 
all precautions should be taken to prevent the inhalation of this material. For 
this reason, the use of MDF in schools is prohibited.  
 







MDF can break if the edges are being nailed or screwed. It forms an 
excellent base for the application of veneers and is usually very flat with 
little to no surface imperfections. 
 
Hardboard 
One of the most common brands of hardboard available is Masonite. W. H. 
Mason originally invented this product in 1924. It is made from hardwood 
chips, pulped with water, spread as a mattress on a travelling wire mesh 
screen. It is then compressed under a high-pressure hydraulic press at 
approximately 200°C. This forms a tough, dense, grainless sheet. After this 
the board is subjected to a humidifying oven that gives the board a moisture 
content of 5-8%. 
 
Hardboard is mainly used as a lining and facing material in building 
construction and furniture making. Sheets have a smooth face but a wide 
variety of finishes are available including different patterns and textures. 
Nailing and screwing of hardboard can be done close to the edges. It can be 
curved or bent and is available in a tempered version that offers increased 
hardness and weather resistance. Most hand and machine manufacturing 
methods can be used on hardboard, however, cutting edges will become dull 
very quickly. 
 
The standard hardboard is more absorbent than natural timber and is affected 
by atmospheric conditions. It breaks more readily than plywood. At school, 
Hardboard is used as the bench tops in our workshops.  
 
Particle Board 
Particleboard, also known as chipboard, is usually made from the chips, 
flakes and trimmings of pine. These pieces are collected during the 
manufacture of other products or during timber dressing. The pieces are put 
through a machine that makes them either coarse or fine in size and they are 
then dried. After drying the pieces are mixed with the appropriate adhesive 
and formed into a rough panel or mattress. This mattress contains coarse 
pieces sandwiched between two layers of fine pieces. The mattress is then 
pressed into the panel size and the particles are compacted. The veneer is 
applied and sanded. The particleboard is then cut to size and is ready for 
shipping. 
 
 
 







The manufacturing process for particle board is described below. 
 


 
Particleboard is very stable, therefore it will not change any noticeable 
amount due to weather changes. It has a uniform strength in all directions. It 
is easily worked but will dull edged tools quickly. It is also cheaper than 
plywood. 
 
Disadvantages of particleboard include it being a flaky structure, making it 
easy to break at the corners. It is more absorbent than most timbers. This 
absorption means that when gluing edges together with a water or solvent 
based adhesive, both edges should be covered to counter the absorption of 
water or solvent from the adhesive. An edge treatment is required to cover 
the unattractive internal structure of particleboard.  
 







When screwing into particleboard it is necessary to drill pilot holes so that 
the panel does not split. Self-tapping or specific particleboard screws should 
also be used. 
 
Just like plywood there are Interior and HMR types of particleboard. All of 
these boards are manufactured using Urea Formaldehyde. HMR board 
includes a blue dye in the adhesive mixture to distinguish it from the other 
two, and a wax emulsion in the resin to dispel water.   
 
Engineered Wood Products 
Glulam is also known as Laminated Veneered Lumber (LVL). Compared to 
solid timber it has greater strength and less weight than the comparative 
timber required to achieve the same strength as this engineered wood 
product. 
 
LVL also has greater stability, consistency of quality and guaranteed 
performance. It does not just compete with solid timbers for use but also 
with steel and concrete, where it I often lighter and more cost effective while 
offering satisfactory strength. 
 
LVL is mainly used for structural purposes. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Review Questions – Manufactured Boards 
 


1. What is another type of plywood that has not been mentioned in the 
manufactured boards notes? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
2. Where is this other plywood typically used? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
3. Describe the construction of this plywood. Use a diagram to help with 


your answer. 
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
……………………………………………
…………………………………………… 


 
4. What standard of plywood would we use for the construction of 


poolside furniture? Justify your answer. 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 







5. If screwing manufactured boards near the edge produces splitting how 
can this be overcome? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
6. What would be considered a defect on a veneered board? Use pictures 


to help with your answer. 
…………………………………………………
…………………………………………………
…………………………………………………
…………………………………………………
…………………………………………………
………………………………………………… 
 
 
 
 


7. What care must be taken of tools used to cut or plane MDF? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
8. Name a particular piece of furniture that uses Hardboard? Where is it 


used on this piece of furniture? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
 
 
 
 







9. What does HMR stand for in reference to plywood? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
10. What is the difference between grades of plywood? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
11. What is particleboard made from? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
12.  What percentage of the tree is wasted when producing particleboard? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
 
 
 
 
 
 
 
 
 
 
 
 







13. In which direction does MDF and particleboard have the greatest 
strength? Why? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
14. How is HMR particleboard distinguished from other grades of 


particleboard? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
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Other Materials used in Woodwork 
 
Properties of Materials 
These should all be considered when choosing a material to use for a 
construction or fabrication. 


 Physical Properties 
o Dimension or size 
o Density – described as the mass per unit volume of a material.     


The higher the density the heavier a material generally is 
o Porosity – is the volume of voids or pores in a material 


 Chemical Properties 
o Resistance to corrosion 
o Acidity 


 Mechanical Properties 
o Strength (tension, compression, shear, etc) – the ability of a 


material or structure to withstand stress without failure 
o Stiffness – the ability of a material to resist deformation under     


load 
o Toughness – the ability of a material to absorb energy when 


being deformed and thus resist deformation and failure 
o Elasticity – being able to return to original dimensions after 


being subjected to stress that has caused deformation 
o Plasticity – undergoing permanent deformation after being    


subjected to stress that has not caused failure 
o Ductility – the ability of a material to be deformed by tensile     


stresses 
o Malleability – the ability of a material to be deformed by      


compressive stresses 
o Brittleness – having failure occur without much plastic     


deformation 
o Hardness – being able to resist scratching, abrasion, indentation    


or penetration 
o Wear resistance 


 Thermal Properties 
o Expansion – how much a material changes dimension when 


subjected to changes in temperature 
o Conductivity 


 
 Electrical and Magnetic Properties 







o Conductivity 
o Magnetic permeability 


 Acoustical Properties 
o Sound transmission 
o Sound Reflection 


 Optical Properties 
o Colour 
o Light transmission 
o Light reflection 


 
Metals 
Metals can be broken into two groups, Ferrous or Non-Ferrous. Ferrous 
metals are based on Iron (Fe), non-ferrous metals aren’t. 
 
Some common ferrous metals include all of the various types of steel and 
cast iron. An uncommon ferrous metal (depending on its composition) is 
Nimonic or Inconel. This is a very high nickel content steel alloy, almost to 
the point where it could be considered nickel based and therefore a non-
ferrous metal. Common non-ferrous metals include copper alloys of brass 
and bronze, and aluminium. Some of the more exotic non-ferrous metals 
include titanium, magnesium and beryllium. 
 
Ferrous Metals 
Steels are available in two main groups, Plain Carbon Steels and Alloy 
Steels. From these two groups a huge variety of steels can be found. The 
type of steel is distinguished by its carbon content or alloying elements.  
 
Plain Carbon Steels 


Mild Steel – 0.1 – 0.3% C 
High Carbon Steel – 0.6 – 0.8% C 
Tool Steel – 0.9 – 1.4% C  


 
Alloy Steels 
  Stainless Steel – 0.05 – 0.4% C, 8 – 30% Cr 
  HSS – 0.9 – 1.4% C, 18% W, 4% Cr, 1% V 
 
Mild steel is an extremely common type of steel. Almost all of the steel used 
in school is mild steel. This is available as black steel or bright steel. It can 
have a variety of surface finishes applied to it such as chrome plating, nickel 
plating, paint, polishing, galvanisation, etc. Mild steel has sufficient strength 







for most wood working applications and it is inexpensive compared to the 
other steels. It is 
very easy to 
machine and 
welds well using 
standard methods 
such as electric 
arc and MIG 
welding.  
 
High Carbon 
steel is used for 
bandsaw blades, 
cold chisels and 
punches, among 
other things.  


 
Tool Steel is commonly used for plane blades, chisels, 
hand saw blades and applications where high strength 
and resistance to wear are essential.  
 
Stainless steel is well known for its ability to resist 
rust. It gets this property from the addition of Cr. 
Stainless steel is harder and stronger than mild steel. 
 


High Speed Steel (HSS) is used for 
circular saw blades and other high 
temperature, high-speed applications. Most 
circular saw blades have Tungsten Carbide 
Tips (TCT). These TCT are made by using 
tungsten held together in a cobalt matrix, 
like an adhesive. This is then brazed onto 
the blade and sharpened.  
 
Most steels will rust. This means that a 
chemical reaction occurs where parts of 
the steel change to Fe(OH)2 (ferrous 
hydroxide). This is the soft brown/red rust 
that you can see. From this stage it will 







oxidise and become 4Fe(OH)3 (ferric hydroxide). This is the hard rust that 
everyone hates because it is difficult to remove and usually causes pitting of 
the base metal. 
  
Nimonic or Inconel is a steel alloy with a very high nickel content. 
Sometimes this nickel content can exceed 50% and it becomes a non-ferrous 
metal. This is largely used in the aerospace industry in applications where 
HSS cannot meet the requirements. It is sometimes lumped in with a group 
called Super Steels. 
 


Cast iron contains between 2 – 
5% C. There are a number of 
different types of cast iron, all of 
which exhibit different 
properties. They are generally 
very heavy and can be used for 
large and small products. They 
can be machined but some are 
very hard on tools, especially 
white cast iron.  


 
 
Non-Ferrous Metals 
Brass is an alloy of Cu and Zn. 
The most common types of 
brasses are Cartridge Brass and 
Muntz Metal. Cartridge brass is 
a 70/30 alloy that gained its 
name from its wide use in the 
production of bullet shells. It 
can be easily cold worked when 
it is in an annealed state.  
 
Muntz Metal is a 60/40 alloy of 
Cu and Zn. Pb is sometimes 
added to improve the 
machinability of the metal. It has a higher strength than cartridge brass.  
 
Bronze is and alloy of Cu and Sn. Sn is generally only added to a maximum 
of 20% in the alloy and other elements are added to improve the properties 







of the metal. The most common bronze is Coinage Bronze, consisting of 
95% Cu, 4% Sn and 1% Zn. This alloy is usually used in the production of 
coins. 
 
Aluminium is the most abundant 
metallic element in the earths 
crust, in the form of bauxite. It is 
much more difficult to weld 
aluminium than steel and it does 
not have as high strength. It has 
an excellent strength-to-weight 
ratio, the second best of all 
structural metals. Aluminium is 
almost never used in its pure 
form. Most aluminium products 
that you buy are made of alloys. 
The 6000 series alloys are the 
most common and are heavily 
used for window frames, 
balustrades and other 
architectural works. This 
aluminium alloy has sufficient 
strength for most wood working 
applications and is reasonably 
accessible. The properties of 
aluminium are heavily affected 
by the heat treatment it has 
undergone.  
 
Non-Ferrous metals do not rust. Rust is a ferrous material. Most non-ferrous 
metals oxidise when the oxide film surrounding the metal has been damaged 
and is not repaired in time. The base metal is attacked and this attack can 
lead to early failure of the metal. The film around non-ferrous metals is 
usually non-porous, self-healing and only one molecule thick. 
 
 
 
 
 
 







Glass 
Glass is generally available in sheet form and this is the most common form 
used in woodwork. Window glass is the most common type used and is also 
call Flat-Drawn Glass. This type of glass is used where accuracy of 
thickness and a high quality surface finish is not required.  
 
Another type of glass that you might come across is Polished Plate Glass. 
This is finished to an exact thickness and has an excellent surface finish. 
 
Glass is a very brittle 
material. It has a high 
strength but the dust 
particles in the air 
leave tiny scratches 
on the surface of glass 
and cause it to 
weaken significantly.  
 
Glass can be cut to 
almost any shape. It 
can have a variety of 
finishes applied to it 
such as staining, 
tinting, mirrors, 
painting, frosting, etc. 
 
Polymers 
Polymers are commonly referred to as plastics and can be broken into one of 
two groups. These groups are Thermoplastic Polymers and Thermosetting 
Polymers. 
 
Thermoplastic polymers are capable of being reshaped after they have set. 
This allows these polymers to be reused and recycled. Thermosetting 
polymers cannot be softened once they have cured, so they cannot be reused. 
 
Most finishes and adhesives are polymers. They can be either thermoplastic 
or thermosetting polymers. Nylon bearings used in drawer runners are 
another example of polymers that are used in woodwork. 
 







Thermosetting polymers generally have a higher strength than 
thermoplastics because of the cross linking present at a molecular level. It is 
also this cross-linking that prevents the polymer from being softened when it 
is reheated. 
 
Most polymers have low densities, good thermal and electrical resistance, 
are available in a wide range of colours, have low strengths and have poor 
dimensional stability. 
 
Rubber is another polymeric material. This can be either natural or synthetic. 
Rubbers are an elastomer and are characterised by having high elastic limits. 
Typically they are very stretchy.  
 
Upholstery Materials & Basic Upholstery 
Upholstering a piece of furniture 
will provide a softer, more 
comfortable area to sit on or can 
be used as a simple decoration. 
By upholstering furniture the 
materials used under the padding 
do not need to be of as high a 
quality as the exposed materials. 
Radiata pine is good choice of 
timber to use in an unexposed 
area because it is usually strong 
enough for the job and relatively 
cheap.  
 
On most occasions you will find 
it quicker and more economical 
to have a professional upholsterer 
a piece of furniture for you, but a 
simple slip seat or padded panel 
can be upholstered very easily 
using materials readily available 
from fabric and foam stores.  
 
The methods used to upholster a 
slip seat can also be used for 
other similar applications. 







 
There are two main methods that can be used to upholster a slip seat and 
they differ only in the frame or base used. In one case a board is made up in 
the correct shape for the base, in the other only a frame is made up in the 
correct shape. Both are easy to do, although the frame based seat will be a 
little softer to sit on and take longer to manufacture. 
 
The frame base should be cut to the correct dimensions, taking into account 
how much material needs to be held in place under the seat. The pieces are 
then marked out, taking into consideration the joining method to be used.  
Cut the joints, apply the adhesive and cramp the frame. 
 
When the adhesive has dried properly the frame is ready to have the 
webbing applied. It is important to use the correct webbing as some are 
stronger than others. The webbing may be a Jute, rubber or synthetic 
material. Steel springs can also be used in place of traditional webbing. Cut 
the webbing to the correct lengths so that it can be weaved over and under 
each strip from back to front and side to side. 
 
Apply the webbing by 
stapling the strips in 
one direction first. 
Then staple one end of 
the strips running 
perpendicular to the 
first lot. Weave the 
strips over and under 
the perpendicular ones 
and staple the other 
end. The webbing is 
complete when this has 
been done to each strip. 
The side with the 
webbing attached is the 
top of the seat.   
 
The board style base is 
generally made by 
using a manufactured 
board, such as 







plywood, and cutting it to the correct shape. No webbing is required when 
using a board base.  
 
50mm thick high density foam should be used for the main padding of the 
seat. Sit the base on top of this and trace around it using a felt tipped marker. 
Cut the foam using a hot wire cutter, bandsaw or knife. 
 
When the foam is the right shape apply contact adhesive to the side edges of 
the foam and also in a 50mm thick band around the base of the seat. When 
the pieces have been allowed to go tacky the foam should be joined to the 
seat base. The side edges must be rolled under so that the contact adhesive 
will bond. This will also give a rounded feel to the seat instead of having 
square edges.  


 
 
 
The fabric can be applied over the top of the high density foam or a layer of 
low density foam can be applied. The second layer of foam is stapled in 
place under the seat and should be pulled tight so that there are no creases. 
The staples should be 20mm in from the edge of the frame and 30mm apart.   
 
The covering material can be a fabric, vinyl or leather material. It needs to 
be cut so that at least 50mm extends under the seat so that it can be gripped 
and pulled tight. Make sure that the covering material is on straight if it has a 
pattern on it. Place the covering material on a bench and the seat on top of 
the cover so that an equal amount of material is showing around each edge.  
 
Fold the cover around the frame on one side only. 
Start stapling in the middle of the fabric at 25mm 
in from the edge. Staple along the edge until you 
reach about 60mm from the corner. Repeat the 
process on the opposite edge. Make sure that the 
fabric is pulled tight and there are no creases. 







Staples can be removed using pincers if they are in the wrong place.  
 
Repeat the above process for the last two edges. 
 
Fold the back corners first and cut the back 
edge at 45º. Tuck this edge under the side edges 
and staple them in place. Make sure the staples 
are tight. Do the same for the front corners.  
 
Trim the excess fabric close to the staples and 
hit any loose staples in with a hammer. 


 
 
 
A dust cover can be applied to the under 
side of the seat. Cut the fabric, usually 
calico, large enough so that you can fold 
a 10mm edge around it and still have 
overlap on the fabric. Staple it in place, 
making sure that it is pulled tight.   
 
 
 
 
 
 
 


Exposed staples or nails can be covered with 
upholstery tacks. These will give a decorative 
appearance to the work while hiding fasteners.  
 
Composite Materials 
Making a composite material involves combining two or more materials and 
producing a material that exhibits distinctly different properties to those that 
make the new composite material. Wood is actually a composite material 
consisting of long cellulose fibres held together by amorphous lignin. 
 
Composite materials can be roughly categorised into four groups, they are: 
Agglomerate materials, Laminates, Surface Coated materials or Reinforced 
materials. 







 
The best example of an agglomerated material is concrete. This contains 
aggregate, sand, cement and water. Each of the parts has a particular 
function. Particleboard could also be thought of in this way. It consists of a 
top and bottom layer of fine pine chips, a middle layer of larger pine chips, 
bound in a formaldehyde matrix and covered with a veneer. Each part of the 
particleboard has a function. 
 
Laminates are easy to identify. Probably the most recognisable laminated 
material in woodwork is plywood. Laminates are formed by applying layer 
upon layer of material to each other. A large number of glass windows are 
laminated to make the final product stronger. Laminated glass usually 
contains internal and external layers of glass sandwiching a thin layer of 
polymeric material. 
 
Surface coated materials are generally used to prevent corrosion or for 
decorative purposes. Zinc coated steel or galvanised steel is a good example 
of surface coated materials. 
 
Reinforced materials use a dispersed phase, strong fibre, thread or rod to 
strengthen materials. Reinforced concrete is probably the most popular 
reinforced material used today. This involves placing steel rods or cables 
through a section of concrete. This is done because concrete has excellent 
compressive strength but low tensile strength, whereas steel has good tensile 
strength. There are various methods used to produce reinforced concrete. 
 
Adhesives 
The Egyptians were the first to document the use of adhesives in around 
3000BC. The Egyptians used natural glues made from animal products and 
other substances, but today there is such a wide range of adhesives that you 
must know which one you want or at its service conditions. Many have very 
specific uses and nearly all adhesives have a shelf life or expiry date. 
 
Some important issues to consider when selecting adhesives include:  


 Shelf Life - How long the adhesive can be stored for before it 
becomes useless. 


 Assembly Time - Is the time between applying the adhesive and the 
fitting of the members. 


 Clamping Time - How long the job should be left in the cramps. 







 Setting Time - Describes how long it takes for the adhesive to achieve 
maximum strength. 


 Gap Filling Properties - The ability of the adhesive to fill gaps. 
 Rigidity - How brittle is the adhesive upon drying.  


 
The mechanism that glues and adhesives use to set is different depending on 
the base of the adhesive. Water based adhesives and glues such as PVA or 
casein set because they lose water. Solvent based adhesives such as contact 
adhesives set because they lose solvent. Epoxy resins set because of a 
chemical reaction that occurs when the hardener or catalyst is added. 
 
PVA 
PVA (Poly Vinyl Acetate) is the most common 
woodworking adhesive used today. It has a good 
assembly time and once joined it achieves a high degree 
of strength after 60 minutes. PVA can be used in many 
applications such as veneering, carcass construction and 
widening joints. When veneering with PVA water 
should be added to the mixture to thin the glue out and 
make it easier to apply and spread. This adhesive is 
fungus resistant, has good gap filling qualities and a 
long shelf life. It is not heat resistant to temperatures 
above 65°C or water resistant. Finishes cannot be 
applied over PVA; it must be removed before it dries. A 
special PVA called Yellow Glue or Aliphatic PVA is used to join 
manufactured boards, particularly MDF. This is a cross-linking PVA that has 
higher bond strength than standard PVA.  
 
Epoxy Resins 
Epoxy Resin is a generic term for a range of two part adhesive mixtures. The 
two parts of the adhesive are the resin and a hardener/catalyst. The strength 
of the adhesive is dependant on the ratio of resin to hardener. Most epoxy 
resins have a long curing time, even the “five minute” epoxy resins don’t 
achieve full strength for hours after they have been mixed. When they do 
gain their full strength the epoxy resin group of adhesives are some of the 
strongest around, easily stronger than PVA, however this high strength also 
causes them to be very brittle. They good gap filling qualities that cane be 
enhanced even further by adding some microfiber, pigment, fine wood dust 
or a combination of these to the adhesive. Epoxy resins are very expensive 
and have a limited shelf life. Clean up is difficult as the commonly used 







solvents in the wood workshop are not very effective in removing the 
adhesive. 


 
 
 
 
 
 
 
 
 







Hot Melt Glues 
Hot Melt glues are those like the hot 
glue gun type adhesives. They are 
generally available in a stick form and 
used with a heat source to become semi 
liquid. Hot melt adhesives are usually a 
form of thermoplastic so they can be 
softened after they have been applied. 
They can be used to temporarily hold 
pieces in place until a more secure 
adhesive can be applied or for quick 
model building of a project.    
 
Formaldehyde Adhesives – Urea & Resorcinol 
Formaldehyde Adhesives are a group of Epoxy Resins. They include urea, 
phenol and melamine formaldehydes. They are a thermo-setting polymer 
that is formed by adding a hardener/catalyst to the resin. The catalyst sets off 
the hardening process. Once this process has begun it cannot be reversed and 


there is no way of softening the 
resultant polymer once it has 
hardened. 
 
 Urea Formaldehyde is one of the 
most commonly used adhesives in 
industry. It is used in the formation 
of MDF and particleboard. Both 
powder and liquid forms are 
available. Being an epoxy resin, 
this adhesive has a short shelf life. 
It scrapes off work cleanly and 
easily because it becomes brittle 
upon hardening. This brittleness 
can lead to early fracture of highly 
stressed joints, so it is best used for 
widening joints, laminating timber 


and applying veneers.  
 
Resorcinol is a phenol formaldehyde resin, black in colour. It is a marginally 
less toxic but more expensive alternative to Urea Formaldehyde glue. It has 
high strength and is often used in the construction of laminated beams and 







other structural engineered wood products. Like Urea Formaldehyde it must 
be mixed before use and is available in either liquid/liquid or liquid/powder 
forms. It is also resistant to high temperatures and water resistant. 
 
Contact Adhesives 
Contact Adhesives are not usually used for 
timber-to-timber joints. This form of adhesive 
is very good at joining leather, edge veneer and 
polymeric materials to timber. The adhesive is 
applied to both surfaces being joined. They are 
allowed to sit for a specific amount of time, 
after which the adhesive will become tacky. 
Once it has become tacky the pieces are joined 
and the bond usually becomes permanent. 
When joining sheets of material to timber it is 
not necessary to apply cramps to the panel, but 
it is necessary to apply pressure from the 
middle outwards to avoid trapping air under the 
sheet.  


 
Animal Glues 
Animal Glue used to be one of the most common 
woodworking glues around. It is generally made using 
horse hooves and the hides of cattle. Animal glues are 
non-staining; therefore they will not change the colour 
of the timber. They are very strong and durable in dry 
conditions; however they are not water resistant. 
Assembly time of projects using animal glue is very 
short because the adhesive must be used while hot. 
 
Casein Glue 
Casein Glue is made from sour milk and treated with 
acids. This glue provides an excellent working time and 
has good gap filling properties but nearly all forms of 
the glue will stain timber. 
 
Polyurethane Adhesives 
 Polyurethane Adhesives are becoming popular in 
Australia for a number of reasons including: ease of 
application, water resistance, and good gap filling 







properties. It is more expensive than PVA and has strength similar to or 
greater than cross linking PVA adhesives. The good gap filling properties of 
polyurethane adhesives are present because as the adhesive sets it expands.  
 
Super Glues 
Cyanoacrylate is an extremely common adhesive usually known as Super 
Glue. Drying time is very short, meaning that clamping is virtually 
impossible. Various formulas of cyanoacrylate adhesives are available, some 
even in two part mixtures that allow longer setting times, however they are 
very expensive.  
 


 
 
 
 
 







Review Questions – Other Materials used in Woodwork 
 


1. Consider all of the listed properties for any materials that may be used 
in the construction of your Major Project. This is best done in a table 
format. 


 
2. What is the difference between ferrous and non-ferrous metals? 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 
 
3. What metal is used for bandsaw blades, circular saw blades, plane 


blades, plane soles, Bosch router bodies, step cone vee belt pulleys on 
lathes? 


……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 
 
4. What are two common types of brass and their compositions? 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 
 
5. Where could brass be used in your Major Project? Why or why not 


will it be used? 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 







6. How is glass cut in a straight line? 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 
 
7. What is a common type of thermoplastic used in the workshop? Use 


the trade name and chemical name. 
……………………………………………………………………………..
……………………………………………………………………………..
……………………………………………………………………………..
…………………………………………………………………………….. 


 


8. Different adhesives are used for different applications. In carcass 
construction and widening joints, biscuits are commonly used as a 
method of joining pieces. What glue is used? Why is this specific glue 
used? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 
 
9. MDF can be glued using a special type of PVA. What is the difference 


and how is it distinguished from standard PVA? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 
10. What applications could the hot glue gun have in the workshop? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 







11. What does it mean when we say that Formaldehyde adhesives are a 
thermo-setting plastic? What is a disadvantage of this sort of 
adhesive? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 
12. What are some uses for Phenol Formaldehyde and Melamine 


Formaldehyde? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 
 


13. Why does animal glue have a short assembly time? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 
14. Contact adhesive is good for veneering but what must be done to 


achieve a good glue-up? 
……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 
 
 
 
 
 
 
 
 
 







15. List the advantages and disadvantages of PVA glue. 
 


Advantages Disadvantages 


  


 
16. What are the two parts of an epoxy resin? What does each part do? 


……………………………………………………………………………
……………………………………………………………………………
……………………………………………………………………………
…………………………………………………………………………… 


 
 
 
 
 
 
 
 
 
 
 







10. Explain how these types of adhesives set and provide an example for 
each: 


 
Water Based Solvent Based Epoxy Resin 


Example: Example: Example: 


Setting Mechanism: Setting Mechanism: Setting Mechanism: 


 
 
 
 
 








Principles of Design 
 
The Principles are concepts used to organize or arrange the structural 
elements of design. These principles include: proportion; balance; 
rhythm; emphasis; contrast, harmony & unity. 
 
ACTIVITY: For each of the Principles, find a timber product design and 
draw and write on it to show how it uses each Principle. 
 
Proportion 
Proportion refers to the relative size and scale of the various elements in a 
design. The issue is the relationship between objects, or parts, of a whole.  
 
Our most universal standard of measurement is the human body; that is, 
our experience of living in our own bodies. We judge the appropriateness 
of size of objects by that measure. For example, a sofa in the form of a 
hand is startling because of the distortion of expected proportion, and 
becomes the centre of attention in the room. Architectural spaces intended 
to impress are usually scaled to a size that dwarfs the human viewer. This 
is a device often used in public spaces, such as churches or centres of 
government. The same principle is often applied to corporate spaces 
through which the enterprise wishes to impress customers with its power.  


In contrast, the proportions of a private home are usually more in scale 
with human measure, and as a result it appears friendlier, comfortable, 
less intimidating.  


 







Balance 
Balance is the concept of visual equilibrium, and relates to our physical 
sense of balance. It is a reconciliation of opposing forces in a composition 
that results in visual stability. Most successful compositions achieve 
balance in one of two ways: symmetrically or asymmetrically. Balance in 
a three dimensional object is easy to understand; if balance isn't achieved, 
the object tips over. To understand balance in a two dimensional 
composition, we must use our imaginations to carry this three 
dimensional analogy forward to the flat surface.  


Symmetrical balance can be described as having equal "weight" on equal 
sides of a centrally placed fulcrum. It may also be referred to as formal 
balance. When the elements are arranged equally on either side of a 
central axis, the result is bilateral symmetry. This axis may be horizontal 
or vertical. It is also possible to build formal balance by arranging 
elements equally around a central point, resulting in radial symmetry.  


Asymmetrical balance, also called informal balance, is more complex and 
difficult to envisage. It involves placement of objects in a way that will 
allow objects of varying visual weight to balance one another around a 
fulcrum point. This can be best imagined by envisioning a literal balance 
scale that can represent the visual "weights" that can be imagined in a two 
dimensional composition. For example, it is possible to balance a heavy 
weight with a cluster of lighter weights on equal sides of a fulcrum; in a 
picture, this might be a cluster of small objects balanced by a large object. 
It is also possible to imagine objects of equal weight but different mass 
(such as a large mass of feathers versus a small mass of stones) on equal 
sides of a fulcrum. Unequal weights can even be balanced by shifting the 
fulcrum point on our imaginary scale.  


Whether the solution is simple or complex, some form of balance can be 
identified in most successful compositions.  


 







Rhythm 
Rhythm depends largely upon the elements of pattern and movement to 
achieve its effects.  


Visual rhythm can be created in a number of ways. Linear rhythm refers 
to the characteristic flow of the individual line. Linear rhythm is not as 
dependent on pattern, but is more dependent on timed movement of the 
viewer's eye.  


Repetition involves the use of patterning to achieve timed movement and 
a visual "beat". This repetition may be a clear repetition of elements in a 
composition, or it may be a more subtle kind of repetition that can be 
observed in the underlying structure of the image.  


Alternation is a specific instance of patterning in which a sequence of 
repeating images are presented in turn; (short/long; fat/thin; round/square; 
dark/light).  


Gradation employs a series of motifs patterned to relate to one another 
through a regular progression of steps. This may be a gradation of shape 
or colour. Some shape gradations may in fact create a sequence of events, 
not unlike a series of images in a comic strip.  


 







Emphasis 
Emphasis is also referred to as point of focus, or interruption. It marks the 
locations in a composition which most strongly draw the viewer’s 
attention. The emphasis is usually an interruption in the fundamental 
pattern or movement of the viewer’s eye through the composition, or a 
break in the rhythm.  


The designer uses emphasis to call attention to something, or to vary the 
composition in order to hold the viewers interest by providing visual 
surprises, such as figured grain in timber.  


Emphasis can be achieved in a number of ways. Repetition creates 
emphasis by calling attention to the repeated element through sheer force 
of numbers.  


Contrast achieves emphasis by setting the point of emphasis apart from 
the rest of its background. Contrast of colour, texture, size or shape will 
call attention to a specific point.  


Placement in a strategic position will call attention to a particular element 
of a design.  







Contrast 
Contrast is the juxtaposition of opposing elements e.g. opposite colours 
on the colour wheel - red/green, blue/orange, etc. Contrast in tone or 
value - light/dark. Contrast in direction - horizontal/vertical.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Harmony 
Harmony in design is the visually satisfying effect of combining similar, 
related elements. e.g. adjacent colours on the colour wheel, similar shapes 
etc. 
 







Unity 
Unity is the underlying principle that summarizes all of the principles and 
elements of design. It refers to the coherence of the whole, the sense that 
all of the parts are working together to achieve a common result; a 
harmony of all the parts.  


Unity can be achieved through the effective and consistent use of any of 
the elements, but pattern-- that is, underlying structure - is the most 
fundamental element for a strong sense of unity. Consistency of form and 
colour are also powerful tools that can pull a composition together.  


Unity can also be a matter of concept. The elements and principles can be 
selected to support the intended function of the designed object; the 
purpose of the object unifies the design.  
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the cramps can be adjusted so they are at slight angles to bring the project back 
to being square. Squareness of the project should be checked using both try 
squares and by measuring the diagonals of different sections. Panels can be 
checked for flatness by running a straight edge across them and looking for gaps 
between it and the panel.  
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1. What are the three main reasons that veneering is done? 
……………………………………………………………………………..…
…………………………………………………………………………..……
………………………………………………………………………..………
…………………………………………………………………….. 


 


2. Use diagrams to show how each type of veneer is cut from a log. 


 


 


………………….. 


 


 


………………….. 


 


 


 


 


…………………..…….. 


 


 


 


3. When bending timber using the lamination method, a compression strap 
can be used in place of the female half of the mould. What material is the 
compression strap commonly made from? 
……………………………………………………………………………. 


 


4. What can be placed between the mould and material being laminated to 
prevent the pieces sticking to the mould? 
……………………………………………………………………………. 








Processes – Planning 
Sketches & Working Drawings 
When drawing freehand sketches a commonly used method is to make a three-
dimensional pictorial sketch, known as a 3D sketch. However, the orthogonal 
drawing technique, using two-dimensional views, is very useful for including 
more information.  


 
Production or working drawings can be done using 3D and 2D styles. They are 
done to a much higher standard than sketches and are always drawn using 
technical drawing equipment or Computer Aided Drawing software. They can 
include detail drawings, exploded views, scales and dimensions. 


 
Material lists 
A materials list or cutting list describes the parts necessary to make a product. It 
will include information about the dimensions, quantity of pieces required, what 
materials are used and other useful information. It is also linked to a drawing. A 
materials or cutting list is set out below. 
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Calculations & Project costing 
Project costing is generally calculated using $/m for lengths of solid timber or 
$/m² for boards. 
 
Knowing the $/m value of a timber, we can use the material list to add up the 
total length of timber required then multiply that by the $ value. The same can 
be calculated for boards and panels using the area of material used multiplied by 
the $ value for the panel. 
 
Example 1: 
A table has 4 legs. Each leg is shown in the ‘L’ column of the material list to be 
700 in length and 70 square. The price for 70 square Hoop Pine is $22/m. 
 
The total price for the four legs is worked out by multiplying the number of legs 
(4) by the length of each leg (700). 
 
4 x 700 = 2800mm 
 
2800mm converted to meters is 2.8m 
 
Multiply the dollar value/m (22) by the total number of meters (2.8) for the legs. 
 
22 x 2.8 = 61.6 
 
The total price for the four legs is $61.60. 
 
Example 2: 
A table has 1 top. The top is 1300 ‘L’ and 600 ‘W’ by 19 ‘ T’. The $/m² value 
for this particleboard is $80. 
 
Convert the 1300 and 600 from millimetres into meters by dividing by 100. 
 
1300 = 1.3; 600 = 0.6 
 
Convert this into m² by multiplying the ‘L’ by the ‘W’ 
 
1.3 x 0.6 = 0.78 
 
Multiply the area you just worked out by the $/m² value. 
 
0.78 x 80 = 62.40 
 
The total cost for the particleboard top is $62.40 
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OHS Issues 
Safety when using timber is a significant concern. One of the major issues when 
using timber is the control of dust. Dust extractors, appropriate construction 
techniques and the use of PPE can all help to minimise the impact that dust 
from timber has on people. 
 
Different timbers also have specific issues associated with them, either through 
direct contact with the timber or through inhalation of dust particles. Some 
general hazards are outlined below. 


Timber / Hazard Effect Symptom 


Boxwood Sap or latex Primary skin irritant, 
dermatitis 


Skin irritation, eruption 


Timbers usually with acrid 
smell, e.g. Black Bean 


Cumulative contact 
dermatitis 


Dermatitis, secondary infection 


Oregon and green Jarrah 
handling and splinters 


Mechanical trauma, 
dermatitis 


Dermatitis, secondary infection 


Blackwood, Eucalyptus, Silky 
Oak, Jarrah, Oregon, Mulga, 
and Shorea sap 


Mucosal irritation Rhinitis, sneezing, asthma, tight 
chest and coughing 


Blackwood, Stringy-bark Pulmonary allergic and 
hypersensitivity reactions 


Nasal inflammation, bronchial 
asthma 


Ebony and some fungi Pulmonary allergic and 
hypersensitivity reactions. 
'Wood Trimmers Disease' 
or 'Farmer Disease'. 


Severe respiratory problems 
within 4 to 8 hours. Symptoms 
similar to flu. Repeated exposure 
leads to fibrosis of lungs. 


Certain hardwoods such as 
Beech and English Oak are 
sensitisers 


Sensitisation can cause 
allergic reactions 


Skin rash or inflammation. Nasal 
inflammation, bronchial asthma 


Western Red Cedar wood dust 
is a sensitiser and probable 
carcinogen 


Pulmonary allergic and 
hypersensitivity reactions. 
Nasal and paranasal 
cancer (with long term 
exposure) 


Skin rash or inflammation. Nasal 
inflammation, bronchial asthma. 
Cancer from long term exposure 
may cause death 


Oleander sap and latex is 
poisonous 


Primary skin irritant, 
dermatitis 


Skin irritation, eruption, 
poisoning 


 


 








Timber & Timber Products – 
Properties & Characteristics of 


Hardwoods & Softwoods 
Hardwoods and softwoods 
The terms softwood and hardwood indicate the basic cellular structure of the 
wood and how moisture moves within the living tree. They do not indicate 
the relative softness or hardness of particular timbers. Softwoods generally 
come from the coniferous species (pines, firs and spruces) and the timber is 
usually fine textured. Hardwoods (eucalypts, oaks, even balsa) have broad 
leaves and the texture of the wood ranges from fine to coarse.  
 
Label which block below is the hardwood and which is the softwood. 


 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 







Grain Direction 
Imagine a growing tree as a composite structure chiefly composed of 
elongated, hollow, water-filled cells (roughly 1 mm long in hardwoods and 5 
mm long in softwoods) glued together in bundles (like drinking straws) with 
the lay of the cellulose fibres generally running parallel to the outer surface 
of the trunk. This is the grain direction, however it can vary due to growth 
abnormalities. The term grain encompasses both the direction of the fibres 
and the texture of the wood, i.e. the size and arrangement of the cell 
structures. (Grain in a sawn board may be described as straight, wavy, spiral, 
interlocked, sloping and others. The terms side, end and face grain refer to 
the grain aspect as displayed in a board). Label the face, end and side grain 
on the diagram below.  
 


 
Figure 
Figure refers to the pattern produced on the surfaces of timber, resulting 
from: the nature of the grain, the arrangement and relative dimensions of the 
cells, and colour variations.  


The nature of the figure will depend on the sawing practice i.e. back sawing, 
quarter sawing, the nature of annual growth rings, the prominence of rays 
and knots, and deviations from regular grain. Interlocked and wavy grain 







create a striking figure, due to 
the manner in which light, 
striking at different angles, is 
absorbed or reflected by the 
wood elements. 


Types of figure include: 


Birds eye: Figure on the surface 
of a veneer that has numerous 
rounded areas resembling small 
eyes.  


 


Fiddleback: Figure in timber or veneer produced 
by small, regular undulations in the grain. 


 


Ribbon figure: A striped figure produced by 
cutting timber that has an interlocked grain. Also 
called striped figure. 


 


 


 







 


Ropey figure: Markings in the form of a twisted rope.  


 


 


 


 


Swirl figure: A 
figure caused by 
irregular grain in the 
region of the knot. 


 


Wavy figure: Markings in the form of waves 
or undulations. Figures with large undulations 
are described as 'wavy', while others with 
small, irregular undulations are 'curly', and 
those with small, regular undulations are 
'fiddleback'.    


Wild figure: Irregular markings. 


Texture 
The texture of timber may be described as being coarse, fine, even or 
uneven. 


The differentiation between coarse and fine texture is made on the basis of 
the size and arrangement of the wood cells. 


Softwoods are normally considered to be fine textured, whereas hardwoods 
may span the range from coarse to fine. 







Colour 
Most timbers show variation in colour between species and within species. 
Colour descriptions usually relate to the heartwood of the species and may 
be significantly different from that of the sapwood. Colour variation can be 
significantly affected by environmental factors such as the minerals in the 
ground where the tree is growing.  


Colour may also vary in use and by the application of finishes.  


Timber exposed to light will change colour and unprotected timber, exposed 
to the weather, will eventually become silvery grey. 


Density and Weight 
As applied to timber, density is the mass of wood substance and moisture 
enclosed within a piece expressed in kilograms per cubic meter. As this mass 
will vary dependent on the amount of moisture in the piece, density is often 
expressed in a number of ways: 


Green Density is the density of the timber unseasoned. This will vary 
considerably due to the initial moisture content.  


Dry Density is the density of timber dried to a moisture content of 12%.  


Basic Density is the oven dry mass over green volume. 


Basic Density is most relevant for research and paper manufacture. Green 
and dry densities are more relevant in building design and construction. 


In general terms, density is one of the most reliable indicators of strength, as 
well as several other properties, such as stiffness, joint strength, hardness, 
ease of machining and fire resistance. 


The density of timber varies considerable both between and within species. 
The wood substance that makes up the walls of the wood cells (fibres, 
vessels or rays) has a basic density of approximately 1500 kg/m3. However, 
as timber comprises both wood substance and voids, such as the central 
cavities in cells, density can vary considerably due to the cell structure 
particular to each species and each tree. 


 
 







Strength, Stiffness and Hardness 
Strength and stiffness are allied to density and as the density of boards from 
an individual species varies considerably so does the strength. One aspect of 
strength is the load carrying capacity of a length of timber. Stiffness 
describes a length of timber's resistance to deflection under load.  
 
Other aspects of wood strength generally considered are:  
• tensile — resistance to forces trying to pull the fibre structure apart  
• compressive — resistance to squeezing or crushing forces both parallel 


and perpendicular to the grain  
• shear — resistance to shearing forces that might lead to fibre separation 


along/across a plane.  
• impact — ability to absorb shock loads.  
 
Wood is not like aluminium or steel whose physical properties are mostly 
independent of direction. For example, the tensile strength of timber varies 
with grain direction and is at a maximum parallel to the grain and at a 
minimum perpendicular to the grain.  
 
Within a board moisture moves from wetter to drier zones until the MC is 
more or less constant throughout. The Moisture Content of seasoned wood 
will adjust to the relative humidity of its environment — either absorbing 
water vapour from the atmosphere or evaporating moisture into it — until 
the wood reaches it’s Equilibrium Moisture Content (EMC).  
 
So although the components of a fully seasoned wooden structure may have 
12% MC when in the temperate coastal zone of Australia, the same 
structure's MC might fall to 7–8% in dry inland conditions or rise to 18–20% 
in monsoonal conditions in northern Australia.  
 
Hardness refers to the difficulty in sawing, planing, resistance to wear or 
abrasion and the resistance to indentation. 
 
 
 
 
 
 
 
 







Durability and Stability 
If long term MC exceeds 20% the wood's susceptibility to decay/dry rot is 
greatly increased, particularly so in warmer temperatures and in conditions 
where free moisture is trapped within the structure and oxygen can be 
absorbed from the atmosphere. MC changes also affect strength; a change 
from 12% MC to 18% MC will decrease the modulus of rupture by perhaps 
25%.  
 
Unless all surfaces and joints are coated with an appropriate finish the 
absorption or release of water vapour will prompt dimensional movement 
(swelling/contraction) in structural members which, in effect, changes 
tension/compression in the structure.  


 
Movement is generally insignificant 
longitudinally but can be quite significant 
in the tangential dimension (along the 
rings) – often being more than twice the 
movement in the radial dimension. The 
green rectangle in the image shows 
expansion due to moisture intake, though 
greatly exaggerated.   
 
Painting, varnishing, epoxy coating or 
other moisture barriers slow the rate of 
adjustment to the environment and the 
wood takes some time to adjust to EMC, 
so daily humidity changes should have no 
significant effect, but seasonal changes 


certainly will. Moisture is more readily absorbed through end grain because 
of the capillary action provided so special measures may need to be taken to 
minimize that absorption.  
 
 
 
 
 
 
 
 
 







Weathering 
Weathering is the breakdown of the exposed surfaces of a piece of timber 
due to action of sunlight, rain, wind, dew, frost and fumes. These cause 
deterioration and erosion of the surface cells through degradation of the 
lignin that binds the wood cells together and sugars, starches and extractives 
are all washed away from exposed timber surfaces. 


Initially dark colours become paler through leaching and bleaching and pale 
colours darken because of oxidation. Eventually all exposed timber surfaces 
become grey. The surface may appear dirty or blotchy in situations 
favouring fungal organisms, but in dry or coastal climates an attractive 
silvery grey usually results. 


Weathering is a process distinct from decay, also called rot, which is caused 
by fungi. 


Weathering is generally a very slow process. The effects of weathering do 
not significantly alter most properties of the timber, except for surface 
abrasion resistance. 


Unprotected timber surfaces develop checks and cracks due to the repeated 
absorption and desorption of water by the surface. These cracks gradually 
increase in depth and can allow exposure of untreated interior sections of 
preservative treated timbers. 


Weathering protection may be provided by the application of coatings such 
as paints, water repellents, water-repellent preservatives and pigmented 
penetrating stains. The main objective of these is to prevent or retard the 
uptake of moisture and the absorption of ultraviolet light. However, water-
repellent preservatives and stains do not generally prevent timber surfaces 
from greying. 


No clear coating can entirely block the weathering effect of the sun on the 
timber surface. The resultant degradation of the wood can quickly cause 
detachment of the coating from the timber surface. Clear coatings do not last 
as long as paints in fully exposed applications. 


 
 
 
 







 


Timber & Timber Products – Timber 
Industry Terms 


 
Grade 
Timber grading is the process by which timber is sorted into groups with 
similar appearance or structural properties in each group. Inevitably there is 
a range of properties within a group and significant overlap in properties 
between the groups. 
  
Timber is specified by its grade, so it is important to understand the terms 
used in grading, and the implied properties and characteristics of each grade. 
  
The sorting of timber by appearance is quite different to the sorting used for 
structural products. As there may be cases where the timber has both 
appearance characteristics and structural properties, it is important to 
understand the implications of both types of grades. 


Appearance grading is the process of sorting timber into groups based 
entirely on the appearance of the surface of the timber. Most timber used in 
furniture construction will make use of this type of timber.  


To grade according to appearance, the timber is carefully examined by a 
trained grader for the presence of growth characteristics such as large or 
loose knots, for production degrade effects such as splits or cracks, and for 
cup, bow, spring and warp or twist. The timber can be sorted as to the 
severity of any of these characteristics in each board. In general, the most 
severe of any of the appearance characteristics in the appearance grades will 
govern the grading of the timber. 
 
Relevant Australian Standards for appearance grading can be found in 
Appendix 1 for Hardwoods and Appendix 2 for Softwoods.  


Structural grading is the process by which timber is sorted into groups with 
similar structural properties in each group. Inevitably there is a very 
substantial range of properties within a group and significant overlap in 
properties between the groups. Structural grading can be performed in a 
number of ways including the following: 







 Visual stress-grading  
 Machine stress-grading  
 Machine proof-grading  


The two most commonly used methods in Australia are visual stress-grading 
and machine stress-grading, with use of machine proof-grading being 
limited. 


In theory, any method that sorts timber into groups of material with similar 
structural properties could be used. However, in order to be valid, the sorting 
methods must produce results, which are both consistent and repeatable. To 
achieve this level of reliability Australian Standards have been developed. 


Relevant Australian standards for structural grading of timber include: 


 AS/NZS 1748: 2003 Timber Stress-graded - Product requirements for 
mechanically stress-graded timber 


 AS 2082: 2003 Visually stress-graded hardwood for structural 
purposes 


 AS 2858: 2003 Timber - softwood - visually stress-graded for 
structural purposes 


 AS 2878 Timbers - classification into strength groups 
 AS 3519 Timber - Machine Proof Grading 


These Standards are used in production as the basis of fixing a grade stamp 
to each piece of timber. Users of the timber do not have to be experts in the 
use of the Standards, but should be aware of their existence as they can assist 
in specifying the correct material for a project. 


Manufactured boards also undergo similar grading systems that reflect the 
finish quality of the sheet and also the structural properties. Examples of this 
include Superfine Particleboard compared to the lower quality Qualboard; 
CD Plywood compared to Interior Grade Plywood and BB Grade Plywood; 
Marine Plywood compared to Flexiply. There are a significant number of 
variations for each type of manufactured board. 


 
 
 
 







Sizes - Timber boards 
Most timber boards will be available in standard sizes, generally derived 
from when dimensions were measured in imperial units such as feet and 
inches. Thickness will usually be 12, 18 or 19mm. 12mm = ½”, 18 and 
19mm = ¾”. Board lengths are usually multiples of 300mm or 1 foot, such 
as 1.2, 1.5, 1.8 or 2.4m. The width of boards may vary. Timber boards can 
also ordered in custom sizes from suppliers or ordered as close to the desired 
size as possible and then run through the thicknesser, over a jointer or across 
the table saw to change the dimensions. 
 
Some ‘boutique’ timber companies may also sell their timber boards by the 
superfoot. 1 super foot equals a piece of timber that is 300mm long x 
125mm wide x 25mm thick. This is generally the case for the more exotic 
types of timber. 
 
Sizes - Manufactured boards 
Manufactured boards are those such as Particleboard, MDF, Plywood, and 
Hardboard. These materials come in standard sheet sizes of 2400mm x 
1200mm. Some companies are generous enough to provide a little extra and 
sell their sheets 2440mm x 1220mm. This extra material helps a lot when 
making a product using round numbers as dimensions such as 400mm, 
600mm, 1200mm and so on. Having the extra material allows for the 
thickness of the saw blade while keeping dimensions simple and reducing 
waste. 
 
Like timber boards, manufactured boards can also be ordered in custom 
lengths, widths and thicknesses. 
 
 


 
 
 
 
 







Timber & Timber Products – Timber 
Defects 


 


Defects may be naturally occurring or can be man-made. Natural defects can 
be due to many reasons such as environmental factors, growth patterns, soil 
composition, etc. Man-made defects can occur at many points, from the 
felling of the tree, transport, storage, sawing, drying, etc. 


Although you can work around some defects such as knots, or cut off 
defects such as splits, boards that are heavily twisted, bowed, cupped, or 
crooked usually are not usable. 







Bow A curve along the face of a 
board that usually runs from 
end to end.  


Checking A crack in the wood structure 
of a piece, usually running 
lengthwise. Checks are 
usually restricted to the end of 
a board and do not penetrate 
as far as the opposite side of a 
piece of sawn timber. 


 


Spring Warping along the edge from 
one end to the other. This is 
most common in wood that 
was cut from the centre of the 
tree near the pith. 


 


Cupping Warping along the face of a 
board across the width of the 
board. This defect is most 
common of plain-sawn 
lumber. 


 


Split A longitudinal separation of 
the fibres which extends to the 
opposite face of a piece of 
sawn timber. 


 


Twist or Wind Warping in lumber where the 
ends twist in opposite 
directions.  


Wane The presence of bark or 
absence of wood on corners of 
a piece of lumber.  







Blue Stain A discoloration that penetrates 
the wood fibre. It can be any 
colour other than the natural 
colour of the piece in which it 
is found. It is classed as light, 
medium or heavy and is 
generally blue or brown. 


 


Machine Burn A darkening of the wood due 
to overheating by the machine 
knives or rolls when pieces are 
stopped in a machine. 


 


Resin or Gum 
Veins 


An accumulation of resinous 
material on the surface or in 
pockets below the surface of 
wood. Also called gum or sap. 


 


Loose Knot A knot that cannot be relied 
upon to remain in place in the 
piece. Caused by a dead 
branch that was not fully 
integrated into the tree before 
it was cut down. 


 


Tight Knot  A knot fixed by growth or 
position in the wood structure 
so that it firmly retains its 
place in the surrounding 
wood. 


 


Wormholes Small holes in the wood 
caused by insects and beetles. 


 


 
 
 
 
 







Appendix 1 - AS2796 Timber – Hardwood – Sawn and milled products 
summary 
 
Feature SELECT GRADE 


(SEL) 
MEDIUM 
FEATURE 
GRADE— 
Standard 


(MF)


HIGH FEATURE 
GRADE 


(HF) 


On exposed surfaces 
Tight Knots and any 
associated voids; 
individually or in 
aggregate 
in any 1 m of board 
length  


Not exceeding 15 mm 
or 1/4 of the surface 
on which it occurs 


Not exceeding 40 mm 
or 1/3 of the surface 
on which it occurs 


Not exceeding 50 mm 
or 3/8 of the surface 
on which it occurs 


Loose Knots  Not permitted Not permitted As for holes 
Holes (borer, non-
enclosed termite 
galleries and other) 


Not exceeding— 
2 mm (largest 
dimension) 
  
6 in any 100 mm x 
100 mm or equivalent 
area 
  
12 in any 300 mm x 
300 mm or equivalent 
area 


Not exceeding— 
3 mm (largest 
dimension)  
  
20 in any 100 mm x 
100 mm or equivalent 
area 
  
30 in any 300 mm x 
300 mm or equivalent 
area 


Pinhole unlimited 
Other than pinhole, 
largest dimension— 
Not exceeding 3 mm 
20 in any 100 mm ´ 
100 mm or equivalent 
area 
30 in any 300 mm x 
300 mm or equivalent 
area Exceeding 3 mm 
and not exceeding 10 
mm 3 per 1m of board 
length 
  
Exceeding 10 mm not
Permitted  


Slope of grain  Not exceeding 1 in 8 Not exceeding 1 in 8 Not exceeding 1 in 8 
Tight gum veins Not exceeding— 


surface width 
measured across the 
feature, 2 mm 
individual length, 250 
mm 


Quartersawn; surface 
width measured across 
the feature, not 
exceeding 5 mm 
Backsawn— 
Extent across face 


Quartersawn; surface 
width measured across 
feature, not exceeding 
5 mm 
Backsawn— 
Extent across face 







aggregate length, 1/2 
the length of the piece


unlimited. Surface 
width measured across 
the feature not 
exceeding 60 mm 
Individual length not 
exceeding 1 m 
Depth not exceeding 2 
mm  


unlimited 
Depth not exceeding 2 
mm 


Loose gum veins Not permitted Not one surface to 
another 
Not intersecting an 
end 
Surface width 
measured across the 
feature, not exceeding 
3 mm 
  
Agg. Length not 
exceeding 1/5 of the 
length of the piece  


Not one surface to 
another 
Not intersecting an 
end 
Surface width 
measured across the 
feature, not exceeding 
3 mm 
  
Agg. Length not 
exceeding 1/5 of the 
length of the piece 


Gum pockets, latex 
pockets and 
overgrowth of injury 


Not permitted Not one surface to 
another 
  
Surface width 
measured across the 
feature, not 
exceeding10 mm 
  
Length not exceeding 
50 mm 
  
Depth not exceeding 2 
mm when backsawn 
  


Not one surface to 
another 
  
Surface width 
measured across the 
feature, not exceeding 
15 mm 
  
Length not exceeding 
75 mm 
  
Depth not exceeding 2 
mm when backsawn 


Knot checks Not permitted 
  


Width not exceeding 2 
mm 


Width not exceeding 3 
mm 


Checks other than 
internal 
(Note 1) 


Width not exceeding 1 
mm 
  


Width not exceeding 2 
mm 
  


Width not exceeding 2 
mm 







Individual length not 
exceeding 250 mm 


Individual length not 
exceeding 250 mm 


Stain (Note 2) 
Natural discolouration 
Other discolouration 
including sticker 
marks 


Slight (Note 3) Unlimited Unlimited 
Not permitted Not permitted Not permitted 


Black speck Slight  Unlimited Unlimited 
Non-Lyctid-
susceptible sapwood 
(which includes 
appropriately treated 
sapwood) 


Unlimited Unlimited Unlimited 


Burls Unlimited Unlimited Unlimited 
Hobnails Unlimited  Unlimited Unlimited 
Want, wane and 
mechanical damage  


Not permitted Not permitted Not permitted 


On concealed surfaces 
Features listed above 
if not 
specified below 


To the limits on the 
exposed surface of 
HIGH FEATURE 
GRADE 


To the limits on the 
exposed surface of 
HIGH FEATURE 
GRADE 


To the limits on the 
exposed surface of 
HIGH FEATURE 
GRADE 


Want, wane and 
mechanical damage 


Not exceeding— 
1/3 of the width of the
surface on which it 
occurs 
Agg. Length 300 mm 


Not exceeding— 
1/3 of the width of the 
surface on which it 
occurs 
Agg. length 300 mm 


Not exceeding— 
1/3 of the width of the
surface on which it 
occurs 
Agg. Length 300 mm 


Stain Unlimited  Unlimited Unlimited 
 


Appendix 2 - AS4785 Timber – Softwood – Sawn and milled products 
 


Feature Clear grade Appearance 
grade


Select grade Standard 
grade 


Utility grade


On exposed surfaces 
Sound tight 
knots:  


  


  


  


  


  


  


  


  


  


  







 


Any partial 
encasement 
not exceeding 
1/2 of the 
perimeter of 
the knot 


  


  


  


  


  


   


Any partial 
encasement 
exceeding 1/2 
of the 
perimeter of 
the knot  


  


Not permitted 


  


  


  


  


  


  


  


Not permitted 


Individually or 
in aggregate in 
any 1 m length 
of board—not 
exceeding 1/5 
of the width of 
the surface on 
which it 
occurs 


Partial 
encasement—
not permitted 


  


  


Not permitted


Not exceeding 
½ of the 
surface on 
which it 
occurs 


Any 
associated 
void—not 
exceeding 3 
mm and not 
extending 
from one 
surface to 
another 


Width not 
exceeding 10 
mm—no more 
than 3 in a 
piece 


 
Width 
exceeding 10 
mm but not 
exceeding 20 
mm— no 
more than 1 in 
a piece 


Not exceeding 
2/3 of the 
surface on 
which it 
occurs 


Any 
associated 
void—not 
exceeding 6 
mm and not 
extending 
from one 
surface to 
another 


Width not 
exceeding 10 
mm—
unlimited 


 
Width 
exceeding 10 
mm but not 
exceeding 20 
mm— no 
more than 2 in 
a piece 


Not exceeding 
3/4 of the 
surface on 
which it 
occurs 


Any 
associated 
void—not 
exceeding 20 
mm and not 
extending 
from one 
surface to 
another 


Width not 
exceeding 30 
mm—
unlimited 


 
Width 
exceeding 30 
mm but not 
exceeding 3/4 
of the surface 
on which it 
occurs—no 
more than 2 in 
a piece 


Loose knots 
and all holes 
(including 
knot holes, 
cone holes and 
borer holes) 


Not permitted Not permitted Width not 
exceeding 
10 mm—no 
more than 3 in 
a piece 


Width not 
exceeding 12 
 mm—no 
more than 4 in 
a piece 


Width not 
exceeding 
12 mm—
unlimited 


Width 
exceeding 12 
mm but not 
exceeding 30 







mm— no 
more than 3 in 
a piece 


Slope of grain Decking—not 
exceeding 1 in 
8 


Other—not 
exceeding 1 in 
5 


Decking—not 
exceeding 1 in 
8 


Other—not 
exceeding 1 in 
5 


Decking—not 
exceeding 1 in 
8 


Other—not 
exceeding 1 in 
5 


Decking—not 
exceeding 1 in 
8 


Other—not 
exceeding 1 in 
5 


Decking—not 
exceeding 1 in 
8 


Other—not 
exceeding 1 in 
5 


Pith Not permitted Not permitted Width—not 
exceeding 10 
mm 


Length—not 
exceeding 300 
mm 


Width—not 
exceeding 10 
mm— 
unlimited 


Width 
exceeding 10 
mm but not 
exceeding 15 
mm,  length—
not exceeding 
300 mm 


Width—not 
exceeding 10 
mm— 
unlimited 


Width 
exceeding 10 
mm but not 
exceeding 15 
mm, length—
not exceeding 
300 mm 


For light 
decking only 


Material 
within 100 
mm of the 
pith—not 
permitted 


Material 
within 100 
mm of the 
pith—not 
permitted 


Material 
within 100 
mm of the 
pith—not 
permitted 


Material 
within 100 
mm of the 
pith—not 
permitted 


Material 
within 100 
mm of the 
pith—not 
permitted 


Resin pockets, 
bark pockets 


Not permitted Not permitted Width—not 
exceeding 6 
mm 


Length—not 
exceeding 50 
mm 


Extending 
from one 
surface to 
another— not 
permitted 


Width—not 
exceeding 
10mm 


Length—not 
exceeding 75 
mm 


Extending 
from one 
surface to 
another— not 
permitted 


Width—
unlimited 


Length—
unlimited 


 
Extending 
from one 
surface to 
another— not 
permitted 







Knot checks Not permitted Width—not 
exceeding 1 
mm 


Width—not 
exceeding 1 
mm 


Width—not 
exceeding 2 
mm 


Width—not 
exceeding 2 
mm  


Checks other 
than internal 


Not permitted Width—not 
exceeding 1 
mm 


Width—not 
exceeding 1 
mm 


Width—not 
exceeding 1 
mm  


Unlimited 


Needle trace Permitted, 
provided no 
decay and 
surface is 
unbroken 


Permitted, 
provided no 
decay and 
surface is 
unbroken 


Permitted, 
provided no 
decay 


Permitted, 
provided no 
decay 


Unlimited 


Stain Not permitted  Not permitted Slight Slight Unlimited 
Want, wane 
and 
mechanical 
damage 


Not permitted Not permitted Not permitted Not permitted Not permitted


On concealed surfaces 


Features listed 
above if not 
specified 
below 


To the limits 
on the exposed 


surface of this 
grade 


To the limits 
on the exposed 
surface of this 
grade 


To the limits 
on the exposed 
surface of this 
grade 


To the limits 
on the exposed 
surface of this 
grade 


To the limits 
on the exposed 
surface of this 
grade 


Knot checks As for 
exposed 
surface  


As for 
exposed 
surface 


As for exposed
surface 


Unlimited Unlimited 


Want, wane 
and 
mechanical 
damage 


As for 
exposed 
surface 


As for 
exposed 
surface 


Width—not 
exceeding 6 
mm on the 
face or edge 
on which it 
occurs 


Aggregate 
length— not 
exceeding 
450 mm 


Occurrence—


Width—not 
exceeding 6 
mm on the 
face or edge 
on which it 
occurs 


Aggregate 
length— not 
exceeding 
450 mm 


Occurrence—


Width—not 
exceeding 6 
mm on the 
face or edge 
on which it 
occurs 


Aggregate 
length— not 
exceeding 
600 mm 


Occurrence—







on one arris 
only  


on one arris 
only 


on one arris 
only 


Sticker marks  Unlimited Unlimited Unlimited Unlimited Unlimited 
Needle trace As for 


exposed 
surface 


As for 
exposed 
surface  


As for exposed 
surface 


Unlimited As for exposed 
surface 


Stain As for 
exposed 
surface 


As for 
exposed 
surface 


As for exposed 
surface 


Unlimited As for exposed 
surface 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Review Questions – Timber & Timber Products 
 


1. Describe, in detail, the differences in cellular structure between 
hardwoods and softwoods.  


 
Hardwoods: 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 
Softwoods: 
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
………………………………………………………………………………
……………………………………………………………………………… 
 


2. On the piece below, label the length, width and thickness. 
 








Timber & Timber Products - 
Structure 


Tree Anatomy and Growth 
Wood fibres can be very different and the patterns of these differences 
(the grain) can work in our favour or against us if we are not careful. As a 
tree grows from a sapling into a mature tree we can start to see 
differences in structure in the cross-section of the tree. 


The oldest part of the tree, at its centre, is called the pith. The pith is 
useless to woodworkers as it tends to crack very easily. Adjacent to the 
pith is the heartwood - the region of the interior of the tree that is dead. 
Chemicals called extractives build up in these dead wood fibres and they 
serve to protect them from fungal decay and insect damage. It is the 
heartwood that woodworkers build with. Next is a lighter coloured region 
known as the sapwood. The sapwood is alive and is resistant to decay and 
insect as long as the tree lives, but once the tree is cut down or dies, it 
loses this ability, which is why you should avoid choosing timber with 







sapwood. The next layer is very thin and lies between the sapwood and 
the bark. It is called the cambium layer and is the fastest growing part of 
the tree. Every year a new growth ring develops at the cambium, and 
every year the oldest ring of sapwood dies and turns to heartwood. The 
year’s growth is evident in the form of growth rings. 


Each ring is composed of two distinct parts; the earlywood and the 
latewood. Earlywood, the inner portion, is formed in Spring and is 
typified by cells with larger cavities and very thin walls which grew very 
quickly as the tree came alive in anticipation of the summer ahead. 
Latewood is comprised of cells with small internal cavities and thick 
walls. Also called Summer wood, they tend to appear darker due to the 
higher concentration of cellulose. In fall, the tree retreats into dormancy 
to repeat the process again next spring. 


This seasonal pattern of growth produces the distinctive growth rings we 
see in the cross-section of the tree. Growth rings are important as they 
provide visual indication of the grain of the wood. We cannot see the 
wood fibres themselves, but the variation in the appearance of the wood 
caused by growth rings allows us to quickly see the direction in which the 
grain runs when looking at the face of a board. When looking at the end 
grain, they provide us with even more information. From the end we can 
tell from what part of the trunk the board was cut and use that information 
to anticipate how dimensionally stable, or unstable, that piece of lumber 
might be. 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







 
 
 
 
 
 
 


 
 







 
 


 







Sapwood: The wood formed just inside a tree's cambium layer. May 
comprise the first one to three inches of radial thickness beneath the bark 
and contains mostly living cells that carry sap from the roots to the 
leaves. 
Heartwood: The portion of the tree contained within the sapwood; this 
term is sometimes used to mean the pith. The heartwood is dormant and 
unnecessary for the tree's continued life; the living part of the tree is 
contained in its outer parts. Usually slightly darker in colour and more 
resistant to decay than sapwood. 
Earlywood: In a tree's annual growth ring, the portion formed in the 
spring, which is light in colour. 
Latewood: In a tree's annual growth ring, the darker portion, which is 
formed later in the growing season. Latewood is generally denser and 
stronger mechanically than earlywood. 
Cambium layer: A thin-walled layer of cells beneath the inner bark of a 
tree, made of living cells that continually divide and account for the tree's 
growth. When this is left in tact and the bark is removed, it will dry to a 
shiny dark finish. 
Growth ring: Any of the concentric rings formed in the trunk of a tree by 
the annual growth of wood. 
Pith: The soft tissue about which the first wood growth in a tree takes 
place. 
Xylem: the water conducting tissue found in woody plants. Xylem 
transports water, stores nutrients and provides structural support for trees 
and woody plants. 
Phloem: A vascular tissue in land plants primarily responsible for the 
distribution of sugars and nutrients manufactured in the shoot. 
Bark: tough protective covering of the woody stems and roots of trees 
and other woody plants.  
Photosynthesis: The process by which plants generate carbohydrates and 
oxygen from carbon dioxide, water, and light energy in chloroplasts. 
 








Aspects of Design 


 
The Aspects can be considered to be those areas of design that affect the 
use and manufacture of a product more than the underlying principles and 
basic elements. 
 
Functionality 
When designing a product, the final design is meant to meet the 
requirements set out in the design brief and be consistent with the 
research conducted. The functionality is closely linked to all of the 
aspects described below.  
 
Aesthetics 
Aesthetics are a set of principles concerned with the nature and 
appreciation of beauty. Essentially we are considering the appearance of a 
product. 
 
Factors determining appropriateness of design: economics 
The design of a product does not end with the final drawing depicting the 
item. Appropriate design will also consider the financial side of 
manufacturing the product. If a design is too expensive to produce it is 
not an appropriate design solution. 
 
Factors determining appropriateness of design: environment 
Environment relates to the area or setting the product has been designed 
for use in. It is not considering the trees that may be cut down to 
manufacture the product.  
 
Factors determining appropriateness of design: manufacturing 
techniques 
Like the ‘economic’ aspect of design, the manufacturing process required 
to make a product also need to be considered. It is no use including 
design features if you do not have the ability to make them or access to 
the required equipment. 
 
Factors determining appropriateness of design: sustainability 
Sustainable design is the philosophy of designing objects to comply with 
the principles of economic, social, and ecological sustainability. 
 
 
 
 







Factors determining appropriateness of design: decoration 
Decoration with regard to appropriate design of timber products relates to 
the type of finish used, routing edges, incorporating inlays, veneering and 
other decorative features that may be included on a product. 
 
Factors determining appropriateness of design: anthropometrics & 
ergonomics 
Anthropometrics refers to the measurement of the human individual for 
the purposes of understanding human physical variation. These 
measurements are then used to develop ergonomic designs. 
 
The AS1837 Australian Standard defines ergonomics as the design of 
work so that the best use is made of human capabilities without exceeding 
human limitations. It is the study of the interaction of people, their work 
and their environment, using data derived from engineering, anatomical, 
physiological and psychological sources. 


 
Most mass produced items are not made in a wide variety of sizes. They 
are made for the average person. The average person is usually found 
from 5% to 95% on a bell curve. The people that fall into the highest and 
lowest parts of the bell curve will usually find mass produced furniture 
very uncomfortable. 
 
When designing a piece of furniture the following areas need to be 
applied when considering ergonomics. 


 Benefits such as reduced fatigue, reduced risk of injury, and 
increased efficiency of working. 


 The inclusion of other industrial practices such as industrial 
engineering and OH&S. 


 
Ergonomics is applied in the office when designing furniture to reduce 
fatigue and increase the workers output. The design of office chairs is 
very important in because most people that work in an office are seated 
for long periods of time. The height of desks is also important. 
 
Chairs and furniture that is used for leisure activities should be designed 
for the relaxation of muscles. They are often designed so that the spine is 
able to hold its natural inverted ‘S’ shape. 
 
The design of home furniture must take into consideration the other items 
of furniture it will interact with. A dining room chair cannot have arms 







that are too high because it will not fit under the dining table. The scale 
and proportions also need to be suited to the human anatomy.  
 
When you sit on well designed furniture your muscles start to relax and 
the flow of blood is not impeded. Your back relaxes as the spine is 
supported in the correct places at the proper angles. Poorly designed 
furniture will prevent relaxation by inhibiting blood circulation with 
sharp edges, crimping muscles through incorrect positioning and creating 
pressure on the lumbar area of your back. 
 
The size of parts and pieces of furniture need to take into account the 
action that it will be used for. A wardrobe is no good if the clothes are at 
knee height. Modifications to existing designs or completely new designs 
might be required for people with handicaps. 
 
Material suitability & selection 
Materials appropriate to the manufacture and use of the product are all 
researched, justified and selected as a standard part of the design process. 
Factors such as availability, working properties of the materials and cost 
are all considered when deciding upon the suitability of a material for a 
specific component of the product being designed. 







Tables Height Length Width 


Dining 710-760 915-1830 760-990 
Occasional 355-560 460-1830 300-610 
Office Desk 710-735 1220-1980 610-915 


Writing Desk 685-710 760-1220 460-840 
Dressing Table 610-810 760-1450 430-535 


 
Stools Height Length Width 


Foot 100-255 255-380 180-300 
Dressing Table 380-460 380-460 300-315 


Piano 560 460-610 380 
Bar 660 300-380 Square or circular 


 
Storage Height Depth Width 


Chest of Drawers 660-1065 405-460 610-1015 
Wall Cabinets    


Buffet 685-735 405-610 990-1830 
Bar 990-1065 300-405 915-1525 


Wardrobes 1730-1980 460-610 760-1830 
Bookshelves 180-255 deep shelves, 200-300 vertically apart with vertical supporting division 600-750 apart 


 
Seating Seat Height 


Front 
Seat Height at 
Rear Lower 
Than Front 


Width of Seat Depth of Seat Height of Back Angle of Back 


Dining Chair 430 0-50 460-560 405-560 810-840 100-105 
Office Chair 380-460 0-25 430-480 300-380 660-735 100-110 
Lounge Chair 355-430 0-100 510-610 460-585 760-990 105-115 







 








Joint Types 
 
 


Through Dovetail 


Other Names 
 
 


Common Dovetail 


Uses 
 
 


Boxes, carcass 
construction 


Applicable 
Materials 


 
Solid timber 


Advantages/
Disadvantages 


 
Advantages - Very 
strong, aesthetically 
pleasing.                                    
 
Disadvantages - 
Complex marking out, 
Removal of waste needs 
to be done very 
accurately. 


Example 


Through Mortise 
and Tenon 


Common Mortise 
and Tenon 


Chairs, framing Solid timber Advantages - Very 
strong, easy to make, 
easy to mark out.                 
 
Disadvantages - 


 


Dowel  Widening, framing, 
chairs, boxes, 
carcass 
construction 


Solid timber, 
manufactured 
boards 


Advantages - Easy to 
make, easy to mark out 
first hole, relatively 
strong.                     
 
Disadvantages - 
Positioning of second 
holes can be difficult. 


 


Processes—Widening, Framing & Carcase Joints 







Joint Types 
 
 


Biscuit 


Other Names 
 
 


 


Uses 
 
 


Widening, carcass 
construction, 
boxes, framing 


Applicable 
Materials 


 
Solid timber, 
manufactured 
boards 


Advantages/
Disadvantages 


 
Advantages - Easy to 
make, fast to make, 
very easy to mark out.                
 
Disadvantages - Not as 
strong as dowels in 
thick sections. 


Example 


Corner Bridle Open Mortise and 
Tenon 


Chairs, framing Solid timber Advantages - Easy to 
make, easy to mark out, 
good strength, 
aesthetically pleasing.   
 
Disadvantages - 


 


Butt  Widening, carcass 
construction, 
boxes, framing 


Solid timber, 
manufactured 
boards 


Advantages - Easy to 
make, fast to make.  
 
Disadvantages - 
Relatively low strength, 
aesthetic qualities. 


 







Joint Types 
 
 


Mitre 


Other Names 
 
 


 


Uses 
 
 


Framing, boxes, 
carcass 
construction 


Applicable 
Materials 


 
Solid timber, 
manufactured 
boards 


Advantages/
Disadvantages 


 
Advantages - Doesn't 
show end grain.          
 
Disadvantages - 
Difficult to make well, 
Difficult to clamp for 
gluing. 


Example 


Rebate  Widening, framing, 
chairs, boxes, 
carcass 
construction 


Solid timber, 
manufactured 
boards 


Advantages - Easy to 
mark out, easy to make, 
fast to make.                                  
 
Disadvantages - Only 
fair strength, aesthetic 
qualities. 


 


Halving Cross Lap Chairs, framing Solid timber, 
manufactured 
boards 


Advantages - Easy to 
make, easy to mark out, 
fast to make, good 
strength.           
 
Disadvantages - 


 







Joint Types 
 
 


Through Housed 


Other Names 
 
 


 


Uses 
 
 


Boxes, carcass 
construction 


Applicable 
Materials 


 
Solid timber, 
manufactured 
boards 


Advantages/
Disadvantages 


 
Advantages - High 
strength, easy to mark 
out.                                                   
 
Disadvantages - See 
joint at both ends. 


Example 


Stopped Housed  Boxes, carcass 
construction 


Solid timber, 
manufactured 
boards 


Advantages - Do not 
see joint at one end, 
high strength. 
 
Disadvantages - Have 
to square end.  


 


Corner Lap  Framing Solid timber, 
manufactured 
boards 


Advantages - Easy to 
mark out, easy to make.  
 
Disadvantages - 
Aesthetic qualities. 


 







Joint Types 
 
 


Haunched Mortise 
and Tenon 


Other Names 
 
 


 


Uses 
 
 


Chairs, framing 


Applicable 
Materials 


 
Solid timber 


Advantages/
Disadvantages 


 
Advantages - Very high 
strength. 
 
Disadvantages - 
Difficult to mark out, 
hard to make. 


Example 


Tongue and 
Groove 


 Widening, framing,  
carcass 
construction 


Solid timber, 
manufactured 
boards 


Advantages - Good 
strength, easy to mark 
out, easy to make. 
 
Disadvantages - 
Aesthetic qualities. 


 


Mitre with Tongue  Framing, boxes, 
carcass 
construction 


Solid timber, 
manufactured 
boards 


Advantages - Higher 
strength than standard 
mitre. 
 
Disadvantages - 
Difficult to make. 


 







Joint Types 
 
 


Lapped Dovetail 


Other Names 
 
 


Dovetail Halving 


Uses 
 
 


Boxes, carcass 
construction 


Applicable 
Materials 


 
Solid timber 


Advantages/
Disadvantages 


 
Advantages - Very high 
strength, good aesthetic 
qualities. 
 
Disadvantages - 
Difficult to mark out, 
difficult to make. 


Example 


Rebated Mitre  Framing, boxes, 
carcass 
construction 


Solid timber, 
manufactured 
boards 


Advantages - Higher 
strength than standard 
mitre, aesthetic 
qualities, easy to mark 
out. 
 
Disadvantages - 
Difficult to make using 
hand tools.  


 


Box Pin  Boxes, carcass 
construction 


Solid timber, 
manufactured 
boards 


Advantages - Easy to 
mark out, easy to make, 
good strength. 
 
Disadvantages -  


 







Joint Types 
 
 


Secret Dovetail 


Other Names 
 
 


Mitred Dovetail 


Uses 
 
 


Boxes 


Applicable 
Materials 


 
Solid timber 


Advantages/
Disadvantages 


 
Advantages - Aesthetic 
qualities, high strength. 
 
Disadvantages - 
Difficult to mark out, 
difficult to make, 
hidden dovetails. 


Example 


T Halving T Lap Chairs, framing Solid timber, 
manufactured 
boards 


Advantages - Easy to 
mark out, easy to make. 
 
Disadvantages -  


 


Stub Mortise and 
Tenon 


 Chairs, framing Solid timber Advantages - East to 
mark out, easy to make 
tenon, high strength. 
 
Disadvantages - 
Difficult to make 
mortise, hidden wedges. 


 







Joint Types 
 
 


Pinned Mortise 
and Tenon 


Other Names 
 
 


 


Uses 
 
 


Chairs, framing 


Applicable 
Materials 


 
Solid timber 


Advantages/
Disadvantages 


 
Advantages - High 
strength, east to mark 
out, easy to make. 
 
Disadvantages - Visible 
pin. 


Example 


Stopped Bridle  Chairs, framing Solid timber Advantages - Easy to 
mark out, easy to make 
twin tenons, good 
strength. 
 
Disadvantages - 
Difficult to make 
halving using hand 
tools. 


 


Mitred Bridle  Chairs, framing Solid timber Advantages - Aesthetic 
qualities, easy to mark 
out, easy to make, good 
strength. 
 
Disadvantages -  


 







Joint Types 
 
 


Through Bridle 


Other Names 
 
 


 


Uses 
 
 


Chairs, framing 


Applicable 
Materials 


 
Solid timber 


Advantages/
Disadvantages 


 
Advantages - Easy to 
mark out, easy to make, 
good strength, aesthetic 
qualities. 
 
Disadvantages -  


Example 


Mitred Lap  Chairs, framing Solid timber, 
manufactured 
boards 


Advantages - Easy to 
mark out, easy to make. 
 
Disadvantages -  


 


Scribed Joint Cope & Stick Joint Framing, carcase Solid timber Advantages - Easy to 
make using router bits. 
Can be hand cut for odd 
shapes. 
 
Disadvantages - Can be 
difficult to cut 
accurately by hand. 
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