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NATURAL  -  DEFINITION 

Natural material  is derived from plants, animals or ore [ground]. 

It is possible to categorise natural materials into organic

materials such as wood or fibres or inorganic materials such as 

stone, or ore. [metallic ore to produce metals such as copper, 

iron, lead and gold. 

COMPOSITE—DEFINITION 

When two or more materials are bonded or combined together 

it creates a composite material. Usually the new material has 

improved properties than the original materials. The main 

components of a composite material are the strengthening 

material and the bonding matrix [glue or resins]. Usually these 

type of materials have excellent weight to strength ratios. [Much 

stronger than other materials compared to the same weight]

SYNTHETIC  -  DEFINITION 

The term synthetic is used to describe materials that have been 

created by man via a scientific process. It is possible to mix 

materials or chemicals to create a new material. In some 

instances chemicals are mixed together to simulate or copy 

natural materials, the leather look for example.

SMART  - DEFINITION 

The term ‘Smart material’ is used to explain the properties of a 

special range of materials. Smart materials can react to its 

environment when introduced to outside stimuli without the 

interference of humans. These materials have given designers 

opportunities to design products that a few years ago would not 

be possible. 

REGENERATED—DEFINITION 

Materials that have been re used or processed into a different 

type of product such as wood waste processed into chipboard or

MDF. This material would have different properties to the

original material. 

MATERIALS 
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Working Properties of Materials 
Different materials have different working characteristics. This is essential 

to the designer when selecting a specific material for a particular 

component that needs to perform in a certain way. 

Listed are key characteristics materials will exhibit. 

Conductivity 

This is the ability of the material to conduct heat or electrical energy. 

Strength 

This is the ability of the material to withstand impact or force without 

deforming or breaking. 

Elasticity 

This is the ability of the material to bend or deform and return to its 

original shape. 

Plasticity 

This is the ability of the material to  permanently change its form or 

shape. 

Malleability 

This is the ability of the material to be deformed or bent in all directions 

without breaking. 

Ductility 

This is the ability of the material to be stretched without breaking. 

Hardness 

This is the ability of the material to resist scratches, indentation and 

withstand wear. 

Toughness 

This is the ability of the material to withstand sudden impact or blows 

without breaking. 

Durability 

This is the ability of the material to withstand constant wear. 
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Stock Forms of Materials 

Metal 

Plastics 

Materials are available in many different dimensions

and profiles which are suitable for different  

applications. 

Metals are available in sheet, flat and round bar, 

extruded profiles such as tube, box section, hexagonal 

and channels form, wire and ingots ready to be cast  

wire.

Wood 

Natural wood is available in standard  stock form in 

different lengths. 

Manufactured boards [Bonded material] such as 

Plywood, MDF, Block board and chipboard are available

in large sheet form e.g. - 1200mm x 2400mm suitable for

large wooden panelling or large surfaces where the use of 

natural wood would be unsuitable or too expensive to 

use. 

Plastic materials are available in many different forms ready 

to be used or processed. Like metal and wood they are 

available as sheet form or as extruded profiles. 

They are also in granules or powder form ready to be

moulded or formed under heat. 

Thermoset plastics are available in Resin and woven matting 

form that can be moulded into intricate shapes and forms 

over moulds.

Metal Stock shapes 

Forms of Plastics 

Forms of Wood 
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SMART MATERIALS 
SMART materials are those that change in reaction to change in 

conditions in their surroundings or in their use when influenced by 

controlled factors - such as passing an electric currrent through them. 

Modern products increasingly use them as imaginative designers see 

the potential they offer. Shirts that change colour with changes in 

temperature and thermometers that are in the from of printed strips 

use thermochromic inks whilst photochromic inks respond to changes 

in light conditions. 

Clothing also uses inks that have this characteristic and have patterns 

that change with altering light conditions. 

Materials that respond to an electric current might be used as component parts of safety valves or as a part of a 

functional system that uses the change in shape with current to trigger some other process. These are 'shape 

memory alloys' (SMA). 

Thermoelectric materials again use electrical current but change temperature - in this way cooling or heating can 

take place and this effect is being used to design innovative products. 

Polymers that change their shape with changes in temperature are sometimes called 'Intelligent gels' - It is only 

imagination that limits the products that might be created as more such materials are developed. 

SMART materials have one or more properties that can be dramatically altered. Most everyday materials have 

physical properties, which cannot be significantly altered; for example, if oil is heated it will become a little thinner, 

whereas a smart material with variable viscosity may turn from a fluid which flows easily to a solid. A variety of 

smart materials already exists, and are being researched extensively. These include piezoelectric materials, 

magneto-rheostatic materials, electro-rheostatic materials, and shape memory alloys. Some everyday items are 

already incorporating smart materials (coffeepots, cars, the International Space Station, eyeglasses) and the 

number of applications for them is growing steadily. Each individual type of smart material has a different property 

which can be significantly altered, such as viscosity, volume, and conductivity. The property that can be altered 

influences what types of applications the smart material can be used for. 

For some time now, scientists have been researching materials, which – equipped with sensors and controls – 

“behave” similarly to biological systems. Initial successes with these kinds of “smart materials” have already been 

achieved. As a result, materials could soon be available which repair themselves or adapt to certain environmental 

conditions autonomously. 

Thermochromic ink on fabrics which 

changes colour when  submitted to heat 
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Most products need to be finished, THREE factors must be considered 

before carrying out the finishing  product.

1. Function

What the product will do and what is it used for. For example, polishing

or super finishing  applications to provide low friction for bearing 

surfaces, raising fabrics to improve insulation properties. Polyurethane 

varnish on a coffee table— can place a hot cup on the table without 

marking. 

2. Protection

Does the material or product need to be protected from its working

environment, damp, heat, corrosion, dust etc. Anodising, electro-plating

and stove enamelling provides protection against corrosion, fire-proof 
coating on fabric, wax coatings on fabric. Cars painted to avoid rusting.

3. Decoration/Aesthetics

Making the product look a certain way, a particular colour or texture that 
makes the product look good. Use of thermoplastic powder coating or 

painting, screen printing on fabric, painting a car blue, red or green.

Different coloured iPods available. 

Finishing Materials 

Finishing processes are important to the final quality of a product as they 

provide surface coatings and applications that can greatly enhance the 

function, protection and appearance of the product. 

Same product finished in different AESTHETIC qualities  colouring etc 

Different colours will appeal to different people. [Personal Tastes] 

Finishing Materials 

Mild Steel Brackets Plastic 

Coated 

Cotton Jacket with 

waterproof coating 

applied 

Car body sprayed with cellulose paint 

for protection and aesthetic purposes 
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AESTHETICS  -  SURFACE COATINGS ANODISING 

Electrical process of giving Aluminium a 

decorative coloured coating. Coloured 

coating on iPod.

PROTECTION  -  SURFACE COATINGS GALVANISING 

Mild steel dipped in hot molten zinc for a 

coating. Mild Steel Rusts when exposed to 

water, zinc does not. 

Good protection against rust and corrosion. 

Used for farm trailers, gates etc. 

PROTECTION  -  SURFACE COATINGS VARNISH /  TEAK OIL / WAX 

Garden bench – to protect against the
weather 

Coffee table – Polyurethane varnish, hot 

cup, water resistant. 

Enhancing the grain  makes the product look

better. 

Finishing Materials 
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PROTECTION  & AESTHETICS -  SURFACE COATINGS PLASTIC COATING 

Plastic Coating  -  Mild Steel heated and 

dipped in polythene powder. Gives good 

protection and is available in different 

colours so it will look good. Grips on pliers, 

plate racks etc. 

PROTECTION & AESTHETICS   -  SURFACE COATINGS POWDER COATING 

Powder Coating - Electrically charged 
plastic powder that sticks to the metal. 
Then the metal is placed in a kiln so that the 
plastic coating cures and sticks to the metal.  

PROTECTION & AESTHETICS   -  SURFACE COATINGS PAINT 

– Hammerite paint on gates

Car body sprayed with cellulose based paint 

SELF FINISHING MATERIALS SELF FINISHING 

No finish needs to be applied to these 

materials. 

Acrylic, stainless steel. 

Acrylic or Plastic based products—the 

colour is in the plastic pigment. 

Stainless steel for kitchen sinks.  

Finishing Materials 
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Temporary Joints 

These types of joints can be taken apart, and are 

usually constructed using:- 

 Nuts and Bolts

 Screws

 Clips

 Brackets

Permanent joints 
Temporary joints 

Nut & Bolt 

Nylon fitting 

Welding 
Brazing 

Soldering 

Rivets 

Screws 

JOINING MATERIALS 

Joints can be Permanent or Temporary. 

Permanent Joints 

These types of joints cannot be taken apart. The 

following methods could be used to create such joints.  

 Welding

 Soldering

 Brazing

 Adhesive [Gluing]

 Riveting
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Adhesives 

Fittings Materials and components can be assembled or joined together using 

numerous types of fittings. 

Many fittings can be disassembled so that components or parts can be 

replaced. 

Other types of fittings can be permanent so therefore components or 

parts cannot be taken apart. 

Both types offer designers advantages and disadvantages 

Many different types of adhesives are available on the market that are capable of joining a range of different 

materials. 

Adhesive have different applications depending on materials that need to be joined and where the job will 

need to be used. 
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Knock-down fittings are those that can be put together easily, normally 

using only a screw driver, a drill, a mallet/hammer and other basic tools. 

They are temporary joints although many are used to permanently join 

together items such as cabinets and other pieces of furniture that are 

purchased in a flat pack. 

These have been developed for the flat pack market. 

A number of stores sell furniture in flat pack form. Eg IKEA, MFI, B&Q etc. 

Usually this type of furniture are made from chipboard which is either 

laminated with melamine [type of thermoset plastic, or Formica]. These 

are available in a number of different colours, depending on the customer 

tastes.  

Also they are available covered in veneer, thin layer of wood, so that the 

furniture looks like real wood. 

Advantages 

 Furniture is much cheaper  -  the manufacturers don't have to pay 
anyone to assemble the furniture.

 Takes less space to store in the warehouse  -  saves money  and 
therefore cheaper product.

 Transport costs are lower  -  able to carry more at one time, 
cheaper product to the customer.

 Customer able to take the furniture home with them straight away. 

Disadvantages 

 Can be difficult to assemble  -  some people might struggle.

 Quality of product in some cases can be poor. 

Nylon Corner Block 

CAM action fitting 

KNOCK DOWN FITTINGS 

Nylon Screw plugs 

Cylinder with thread 

Screw 




