Thermoplastics
Thermoplastics are plastics which can be deformed when heated. They also have ‘plastic memory’ which allows them to return to their original shape after being formed by applying heat.
Thermoplastics can usually be supplied as powder, pellets, sheets and extruded bars of various cross section.

	Thermoplastic
	Properties and Identifying Features
	Products and Uses
	Examples of Use

	ABS (Acrylonitrile Butadiene Styrene)
Cost – moderate.


	Rigid, stiff, tough, high quality surface texture, large variety of colours, excellent colouration, highly impact resistant, good scratch resistance, lightweight.
Opaque.
	Mobile phones, MP3 players, remote controls, computer mouse and keyboard.
	Mobile phones make good use of the properties of ABS. It is lightweight which helps it to be portable. High quality surface texture will ensure that it appeals to the consumer. It is available in a large variety of colours which improves consumer appeal. Impact resistance prevents it from breaking when dropped onto hard surfaces. Scratch resistance keeps it looking good despite being kept in pockets with keys and coins.


	HIPS (High Impact Polystyrene)
Cost – low.


	Rigid, stiff, good quality surface finish, large range of colours, impact resistant, scratch resistant, lightweight.
Opaque.
	TV and monitor casings, plastic cutlery, coat hangers, fridge and freezer interiors.
	TV casings use the rigid properties of HIPS to support the weight of the screen. It also provides good customer appeal due to the quality of surface finish and range of colours. Impact and scratch resistance improve the durability of the TV casing.


	Acrylic (Also known as PMMA, Perspex and Plexiglas) 

Cost – moderate.

	Rigid, stiff, brittle, huge range of colours, crystal clear, weather resistant, high UV resistance, easy to scratch, good optical properties.
Clear, translucent or opaque.

	Light housings and lenses, outdoor shop signs, shatter resistant screens and windows, optical applications.
	The light housings on automotive vehicles are made from Acrylic. They allow light through well and are not affected over time by weather or UV light. Because it can also be coloured translucent it is possible to have red and amber housings for indicators, brake lights and fog lights.

	Nylon (Also known as Polyamide)
Cost – high.
	Rigid, tough, durable, self lubricating, creep and fatigue resistant, abrasion resistant, resistant to oils, fuels and chemicals, good heat resistance.
Opaque (naturally milky white).


	Gears, bearings, pulley wheels, castors, washers, mechanical applications.
Can be reinforced with glass fibres (used for power tool casings).

Kitchenware.
	Used to good effect for bearings and gears in handheld power tools as it is abrasion resistant and strong. Self lubricating properties eliminate the need for maintenance and additional lubricants. Glass reinforced casings are tough enough to withstand long term use and impact resistant to withstand being dropped.
High heat resistance and abrasion resistance also make it a suitable material for ladles and spatulas used in the preparation foodstuffs.



	PVC (Polyvinylchloride)
Cost – moderate.
PVC (plasticised)

Cost – moderate.

	Rigid, tough, durable, weather resistant, UV resistant, available in a wide range of colours, chemical resistant.
Clear, translucent or opaque.

Flexible, tough, durable, weather resistant, UV resistant, available in a wide range of colours, chemical resistant, good electrical insulator.

Translucent or opaque.


	Door and window frames, guttering, drainpipes, outdoor applications.
Door and window seals, flexible piping, rubber dinghies, hosepipes, electrical cables, floor coverings.
	Drain pipes are made from PVC because it is unaffected by variations in weather and resists UV light well. It is also tough so will be able to withstand knocks and bumps.
Hosepipes are flexible and unaffected by weather or UV light because they are made from PVC. They are also largely unaffected by constant wear and tear while being dragged across paths and gravel driveways.

	Polypropylene

Cost – moderate.
	Rigid, fatigue resistant, high chemical resistance, impact resistant, available in a range of colours, difficult to paint.
Opaque.
	Buckets, basins, bins, traffic cones, battery casings, food containers.
	Buckets are made from polypropylene because it is highly chemical resistant so will not be affected by bleach and cleaning/disinfecting chemicals. It is also impact resistant so will not break if dropped.

Because polypropylene is resistant to fatigue it is often used for products with built in ‘living’ hinges like children’s lunch boxes.

	HDPE (High Density Polyethylene)
Cost – low.
	Rigid, tough, good chemical resistance, impact resistant, waxy feel, available in a range of colours.
Opaque.


	Bottles, food containers, chemical containers, water and oil tanks in cars.
	Bleach bottles are rigid and impact resistant and are not degraded by the bleach due to a high chemical resistance. Because they are impact resistant they are less likely to burst if dropped.

	LDPE (Low Density Polyethylene)

Cost – low.


	Flexible, tough, good chemical resistance, impact resistant, waxy feel, available in a range of colours, good electrical insulator.

Opaque.


	Squeezy bottles and toys, plastic carrier bags, low voltage cabling.
	‘Squeezy’ detergent bottles are unaffected by the chemicals they contain and can be squeezed repeatedly without breaking.

	Cellulose Acetate

Cost – high.
	Tough, durable, abrasion resistant, glossy, natural feel, impact resistant, scratch resistant, available in a range of colours.

Opaque.


	Tool handles, spectacle frames, textiles.
	Cellulose acetates toughness and abrasion resistance make it ideal for hand held tool handles (chisels, screwdrivers).

It is a man made polymer made from wood pulp and is therefore considered to be a renewable resource.


Thermosetting plastics

Thermosetting plastics are generally stiff and rigid and will not deform or become soft or pliable under the effects of heat.
	Thermosetting Plastics
	Properties and Identifying Features
	Products and Uses
	Examples of Use

	Urea Formaldehyde

Cost – low.


	Rigid, stiff, brittle, easy to scratch, good electrical insulator, heat resistant.
Opaque.


	Electrical plugs, sockets and light switches.
	Used for electrical components as it will not conduct electricity or deform under the influence of heat.

	Melamine Formaldehyde

Cost – moderate.


	Rigid, hard, scratch resistant, odourless , tasteless, heat resistant, chemical resistant, wide range of colours.
Opaque.


	Plates, cutlery, cookery wear, oven and microwave meal containers, decorative veneers.
	Readymade meal containers are made from Melamine Formaldehyde because it is tasteless and odourless so will not impart any taste to the food. It will not deform under the effects of heat during cooking and is scratch resistant so is hygienic enough to use with foodstuffs.


	Epoxy Resin

Cost – moderate.


	Rigid, stiff, tough, heat resistant, chemical resistant, electrical insulator, odourless, ages well, tasteless, good adhesive.
Clear.


	Widely used as an adhesive and as an electrical insulation coating or filler.
Used in the production of carbon fibre.
	Epoxy resin is mixed with woven carbon fibres in the form of a cloth to produce carbon fibre. Carbon fibre bikes are rigid enough to support a cyclist and tough enough to resist the constant twisting forces applied to the frame.

	Polyester Resin

Cost – moderate.


	Rigid, stiff, tough, brittle, heat resistant, weather resistant with good UV resistance, good electrical insulator.
Clear.


	Used with glass fibres to produce GRP boats, car body panels and baths.
	Polyester resin lends it weather and UV resistance to GRP products and is rigid so that products keep their form and can support weight.


Ferrous Metals

Ferrous metals contain a lot of iron. Iron is very strong and cheap but needs to be protected from rusting. Ferrous metals are all magnetic.
	Ferrous Metals
	Properties and Identifying Features
	Products and Uses
	Examples of Use

	Mild Steel
Cost – low.


	Strong, tough, malleable, ductile, rusts easily, dull grey colour.
	Vehicles, washing machine casings, general construction.
	Used to produce car bodies because its low cost keeps production costs low. It is malleable making it easy to form the shapes required and it is strong to support the weight required and keep the passengers safe . It needs several coats of paint to prevent it from rusting.

	High Carbon Steel
Cost – low.


	Very hard, strong, tough, malleable, ductile, bright grey, keeps a sharp edge well.
	Cutting tools – chisels, saws, plane blades, gardening equipment.
	Used for the blades of chisels because it is strong enough to withstand the forces involved and will keep a sharp edge over time better than mild steel.

	High Speed Steel
Cost – moderate.


	Strong, hard, stiff, brittle, malleable, bright grey/silver colour, keeps a sharp edge at high temperatures.
	Machine cutting tools, drills bits.
	Used for lathe cutting tools because it will retain its sharpness at high temperatures during prolonged use.

	Stainless Steel
Cost – high.


	Very strong, tough, malleable, ductile, corrosion resistant, bright gray/silver, scratch resistant.
	Kitchen sinks, laboratory worktops, cutlery, pots and pans, piping, exterior railings and bollards. 
	Stainless steel is a good choice of material for pots as it is a good conductor of heat to allow the heat to reach the food. It is very strong and will not deform when in use. It is highly corrosion resistant so will not be affected by moisture and chemicals when being cleaned.


	Cast Iron
Cost – low.


	Hard outer skin, tough, brittle, dark grey, corrosion resistant, usually shows imperfections in surface quality.
	Anvils, vices, machine casings, ‘cast eyes’ casings, car engine blocks, outdoor patio furniture.
	The tough, hard outer skin or cast iron makes it ideal for use in anvils as it will not break through constant hammering impacts. Corrosion resistance also makes it suitable for indoor and outdoor suse.


Non Ferrous Metals and Alloys

Non ferrous metals are usually pure elements. They are corrosion resistant but generally more expensive and not as strong as ferrous metals.
Alloys are mixtures of pure metals which have better properties than the parent metals.
	Non Ferrous metals and Alloys
	Properties and Identifying Features
	Products and Uses
	Examples of Use

	Aluminium
Cost – high/very high.


	Strong, lightweight, good ‘strength to weight’ ratio, corrosion resistant, good conductor, malleable, ductile, shiny grey/silver.
	Window frames, aircraft, bicycle frames, frying pans.
	Used in the aircraft industry due to its strength to weight ratio. This allows aircraft to be strong yet light enough to fly and use less fuel. It also reduces the need for maintenance as it is corrosion resistant.

	Copper
Cost – high.


	Tough, soft, malleable, ductile, corrosion resistant, tarnishes, very good electrical conductor, light reddish brown turning dark brown as it tarnishes.


	Electrical wiring, pipes, boilers.
	Used for water and central heating pipes as it is corrosion resistant and easy to bend even when cold.

	Tin
Cost – moderate.


	Soft, malleable, flexible, corrosion resistant, white/silver.
	Tin coating, making alloys.
	Used to coat other materials such a mild steel so that it doesn’t rust (tin cans).

	Lead
Cost – high.


	Heavy, soft, malleable, corrosion resistant, dull bluish grey.
	Roof flashings, X-Ray shields.
	Used between sections of roofs to channel water due to its ease of shaping and corrosion resistance. Life expectancy of 130 years.

	Zinc
Cost – moderate.


	Hard, brittle, malleable, corrosion resistant, bluish white.
	Galvanizing, making alloys.
	Galvanized mild steel buckets are strong and rigid but also corrosion resistant due to the coating of zinc. If the bucket is dented or scratched the immediate area may rust if the zinc coating has been compromised.

	Bronze (Copper and Tin)
Cost – high.


	Strong, hard, tough, corrosion resistant, low friction, malleable, doesn’t spark, light brown.
	Statues, bearings, ships propellers.
	Used as bearings and gears in explosive or flammable environments. High resistance to salt water makes it ideal for submerged ship propellers and bearings.

	Brass (Copper and Zinc)
Cost – high.


	Hard, malleable, corrosion resistant, tarnishes easily, easy to work and cast, yellowish gold.
	Ornaments, taps, door handles, castings, musical instruments.
	Brass is used for plumbing valves and taps as it is easily worked and corrosion resistant. Also used for ‘door furniture’ as it looks like gold when polished. A lacquer is usually applied to prevent tarnishing.

	Duralumin (Aluminium, Copper and Manganese )
Cost – very high.


	Lightweight, ductile, malleable, strong, rigid, corrosion resistant, durable, light grey/silver.
	Aircraft, alloy wheels.
	Its good weight to strength ratio, corrosion resistance, durability and attractive appearance have made duralumin the alloy of choice for car alloy wheels.


Natural Timbers

Softwoods come from trees which are ‘coniferous’ and have needle like leaves. They are generally softer than hardwoods and grow quickly which is why softwoods are considered to be a replenishable resource and therefore more environmentally friendly.
	Softwoods
	Properties and Identifying Features
	Products and Uses
	Examples of Use

	Scots Pine
Cost – low.


	Strong, knotty (weak points), cream with reddish brown grain, easy to work with, takes a finish well.
	Interior furniture, interior joinery.
	Strong, attractive timber which makes it  suitable for interior furniture as it has mass appeal and is durable. Available in a variety of finishes. Often stained to look like a hardwood.

	Red Cedar
Cost – moderate.


	Very durable, knot free, weather resistant, dry rot resistant, resistant to insect attack, dark red/brown.
	Outdoor garden furniture and cladding.
	Red Cedar is used for exterior cladding on houses because it gives a natural look and is very durable due to its natural oils which give it resistance to weather, dry rot and insect attack. It does not require a finish but can benefit from one.

	Parana Pine
Cost – moderate/high.


	Strong, attractive, knot free, easy to work, pale yellow with pink and brown grain.
	Interior joinery and furniture, turning.
	Is used for turned stair posts and spindles because it is strong and attractive which gives it consumer appeal. It is also generally knot free and dense which makes it suitable for turning.

	Spruce
Cost – low.


	Strong, resistant to splitting, small knots, straight grained, resists warping, easy to work, creamy white.
	Interior construction work.
	Because it is resistant to splitting and warping and very straight grained spruce is used for timber frames in the construction industry where the timber is nailed together, often at or near the ends.


Hardwoods come from deciduous trees which generally shed their large leaves over the winter months. This leads to hardwood trees beign very slow growing. The use of hardwoods is considered to be bad for the environment as it is a non replenishable resource.
	Hardwoods
	Properties and Identifying Features
	Products and Uses
	Examples of Use

	Ash
Cost – high.


	Strong , tough, durable, resists splitting, attractive, creamy white.
	Tool handles, furniture.
	Ash is used for expensive interior furniture because it is attractive to look at and is strong and tough to withstand wear and tear.


	Beech
Cost – high.


	Strong, durable, resists splitting, hardwearing, straight grained, easy to work, light pinkish brown.


	Turnery, flooring, children’s toys, worktops, workbenches, cookery equipment.
	Because it is so tough and close grained beech is an ideal material for worktops as it can withstand knocks, bumps and wear and tear.

	Mahogany
Cost – high.


	Strong, durable, attractive, easy to work, reddish brown.
	Bars, furniture, veneers.
	Mahogany is used for expensive furniture because it is strong, durable and attractive to look at.

	Oak
Cost – very high.


	Very strong, durable, hard, weather resistant, acidic, heavy, light or dark brown, attractive grain.


	Interior and exterior furniture, boat building, construction of buildings.


	Ideal for use as a building material due to its high strength, durability and weather resistance. Oak gets darker and harder with age and rusts steel.

	Teak
Cost – high.


	Strong, durable, weather and moisture resistant, light brown, does not require a finish.

	Outdoor furniture, boat decking.
	Teak is an ideal material for garden furniture as it is weather resistant and requires no finish or related maintenance. It natural oils protect it from moisture and fungal attack.

	Walnut
Cost – high.


	Strong, durable, attractive, light brown.
	Furniture.
	Walnut is used for high quality furniture manufacture due to its classy appearance.

	Balsa
Cost – moderate.


	Lightweight, soft, good strength to weight ratio, whitish yellow.
	Modelling material, model airplanes.
	Balsa is often used as a modelling material because it is very soft and easy to work with. Its light weight makes it ideal for model aircraft enthusiasts.


Man Made Boards

Man made boards are cheaper than natural timbers and come in large flat boards. This saves preparation time as timber doesn’t have to be laminated into a board.
	Softwoods
	Properties and Identifying Features
	Products and Uses
	Examples of Use

	MDF (Medium Density Fibreboard)
Cost – low.


	Dense, flat on both sides, not very strong, no grain, easy to paint, dull yellow.
	Used in the production of flat pack furniture.
	Table tops made of MDF and covered with a veneer are cheap and come in a variety of styles.

	Plywood
Cost – low.


	Thin, multi layered, strong, flat on both sides, top layer may be an attractive hardwood.
	Used where thinness and strength are a requirement, can be laminated into different forms.

	Skateboard tops are made from plywood which has been formed in a curve. The material is thin to save weight and strong due to the cross graining of the sheets of material.

	Chipboard
Cost – very low.


	Weak, grain less, rough texture, lots of wooden chips glued into a flat board.
	Used for cheap flat pack furniture.
	Flat pack furniture is very cheap because it primarily uses chipboard which has a veneer on each surface to improve its appearance and strength (slightly).

	Blockboard
Cost – moderate.


	Strong, rigid, strips of natural timbers glued together with a veneer on top.
	Used where strength is a requirement. Shelves, benches, desk tops.
	Blockboard is a good material for flat pack shelving units because it is as strong as natural timber and can have a variety of veneers to suit the taste of the consumer.


	Hardwood
Cost – low.


	Dull dark brown, flat on one side, thin, fibrous.
	Used where a flat material is needed without structural strength. Backs of wardrobes and drawer units.
	Backs of flat pack wardrobes and drawer units are made from this weak,thin and inexpensive material.
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