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Ferrous Metals

Ferrous metals contain iron. Almost all ferrous metals are magnetic and, unless treated, rust.
Ferrous metals become harder and stronger, but less malleable, as more carbon is added.

Low-Carbon Steel High-Carbon (Tool) Steel | Castlron |

« Malleable and reasonably
tough

Very hard but brittle « Hard but brittle so cannot

Difficult to cut and work be bent or forged

+ Resistant to deformation,
wear and rust

» Cannot be hardened
and tempered

Can be hardened and
tempered

« Inexpensive but rusts easily « Strong under compression

but not under tension

Prone to rust

Uses: car bodies, nails Uses: drill bits, tools Uses: manhole covers

and screws and springs and car brake discs
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Non-Ferrous Metals

Non-ferrous metals do not contain iron. They are not magnetic. Compared to ferrous metals,
they are generally more resistant to corrosion and more expensive.

i I “Covper =N

« Durable, lightweight « Relatively soft, « Soft, malleable and « Weak but malleable
and resistant to malleable and ductile ductile once heated
corrosion « A great conductor of « High resistance to « High resistance to

« A good conductor of heat and electricity corrosion corrosion
heat and electricity « Has alow melting point = + Has alow melting point

Uses: drinks cans, Uses: electrical wiring, Uses: tin can coating Uses: galvanising

aircrafts and foil central heating pipes and solder (coating steel)
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Metals are alloyed (mixed with other metals or elements) to improve their physical properties.

« Combined to increase « Tough, hard, strong and « Strong and remains hard
hardness difficult to cut even when heated

« A good conductor of « High resistance to corrosion « Can cut at high speeds
electricity if chromium and nickel and high temperatures

« Resistant to corrosion are added
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Polymers, such as plastics, .

range of products.

are man-made materials
that are used in a wide
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Thermosetting Polymers

Thermosetting polymers undergo a chemical
change when formed that makes them

permanently rigid and resistant to heat y
and fire. They cannot be re-formed and y { "1 * N
are not recyclable.

Epoxy Resin (ER)

.
— ’

Properties

Hard, brittle and durable;
a good electrical insulator

Adhesives, castings and circuit boards

Melamine Formaldeyde (1]

-

 Properties
Hard, strong and highly resistant to A good electrical insulator; hard and
heat, light, chemicals, fire and wear highly resistant to heat and chemicals
Tableware and kitchen worktops Electrical fittings and saucepan handles

Pnlyester Resin (PR)

¢ “,\

Urea Formaldehyde (UF)

Properties

Hard and brittle but becomes tough when mixed
with glass strands to create glass-reinforced
plastic (GRP)

Boat hulls, kayaks and car panels Electrical fittings and door handles

Hard, brittle and heat resistant;
a good electrical insulator
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Thermoforming polymers contain few cross-linkage
molecules, so they are not very resistant to heat.
They can easily be melted, moulded and often

re-formed. They are also recyclable.

Hard, shiny and resistant to weathering
but scratches easily

Baths and signage; as a glass substitute

Tough, strong and flexible with a good
chemical resistance

Buckets, bins and drinks bottles

Can berrigid or flexible; cheap and
durable (resistant to weathering)

Guttering, raincoats and window sills

P h!‘k ;4/ :{;ﬁ

Hard, rigid, lightweight and suitable
for vacuum forming

Food pots and casings

Tough, lightweight and flexible with
a strong chemical resistance

Stationery, food packaging and rope

Tough, strong, lightweight
and durable

Drinks bottles and food packaging
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Textiles are materials made from natural or synthetic ,'
fibres. Their properties vary depending on their

I
orn : !
compositional material and how they are formed.
I
]
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Natural Fibres O

Natural fibres come from biological sources (plants and animals). e
° They are renewable and biodegradable. g >
Name Properties Uses
Cotton . Strong, highly absorbent and cool

to wear in hot weather. Itis also easy  Clothing, upholstery
to dye and wash. However, it creases  and towels.
easily, can shrink and is flammable.

Sourced from
the cotton plant

Wool

Sourced from
animal fleece
(mainly sheep)

Soft, warm and absorbent. It is also

~ crease-resistant and has low Jumpers, rugs, blankets,
flammability. However, it can shrink coats, carpets

and takes a long time to dry.

Silk Lightweight, smooth and soft. It has .
DT Dresses, ties, soft
Sourced from alustre due to its fibre's triangular i
. IR . furnishings and
silkworm structure. However, it is expensive,
. upholstery.
cocoons weak when wet and creases easily.

O Synthetic Fibres

Synthetic fibres are polymers manufactured from chemical sources or fossil fuels.
Therefore, most synthetic fibres are not sustainable or biodegradable.

Name Properties Uses
Polyester strong ar]q dur:?ble with low Sportswear, raincoats,
flammability. It is also non-absorbent
N X " bedsheets, rope,
and resistant to creases and biological ]
e bedding
damage. However, it is not very warm.
Polyamide Lightweight but strong and hard-
(nylon) wearing. It is also crease-resistant, Ropes, sportswear,
& warm and non-absorbent. However, tights, swimwear
¢ itis easily damaged by sunlight.
Elastane Smooth, strong and very stretchy
(Lycra®) (elastic). It keeps its shape well Sportswear, swimwear,
and is crease resistant. However, leggings, underwear
itis highly flammable.
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Blended and Mixed Fibres °

Blended fabrics are made by spinning two ormore  Polycotton (cotton and polyester) is more durable,

types of fibre together to produce a yarn (thread). cheaper and stronger than cotton alone and is less
Fabrics are blended to combine different fibres likely to crease or shrink. However, it is not as N
with desirable properties. breathable and is highly flammable.
I Woven Fabrics
weft width warp length

The plain weave is the most basic and cheapest weave to produce.
It is made by passing the weft yarn over and under warp yarns.

It is strong, hard-wearing and holds its shape well. Its pattern
is identical on both sides of the fabric.

=

& Non-Woven Fabrics

Non-woven fabrics are made directly from fibres that have not been spun into yarns.

Bonded Fabric Felted Fabric

Bonded fabric is made from webs of fibres that are Felt is made from matting wool fibres together
bonded together with glue, heat, stitches or by using moisture, heat and pressure.
needle-punching. Fabrics do not fray but are weak. Itis inelastic and pulls apart easily.
Uses: disposable cloths, tea bags, clothing Uses: jewellery, hats, crafts, carpet underlay

Knitted Fabrics

Warp Knitting

i YoTax

Weft-knit fabric is made by hand or machine Warp-knit fabric is made by machine using

using a yarn that forms interlocking loops yarn that forms vertical interlocking loops.
across the width of the fabric. Itis less stretchy than weft-knitted fabric,
It is stretchy and warm. However, it can but it retains its shape better and is less
lose its shape and unravel easily. likely to unravel.
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Material Properties
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Physical Properties

Physical properties relate to the actual material.

The ability of a material to take in or soak up something (usually a liquid,
(RS but sometimes heat and light). Papers, boards and natural fibres
are generally good absorbers of liquids.

A material's mass per unit volume (how compact it is). It is commonly
measured in g/cm? or kg/cm?. Metals are usually dense.

The ability of a material to be converted into a molten or liquid state through
heating. Materials that convert into their molten state at a low melting point,
such as solder, have a high fusibility. Solder is used to fuse together other
metals because it melts before the metals being joined melt.

- The ability of a material to conduct electricity. Metals are generally good electrical
Electrical ; \ ;
Conductivity conductors, and plastics tend to be poor electrical conductors (insulators). As a
result, electrical wiring is often made from copper and encased in a flexible plastic.

The ability of a material to conduct heat. Metals are generally good thermal
Thermal : .
Conductivity conductors, and plastics tend to be poor thermal conductors (insulators).

As a result, frying pans are often made from aluminium with plastic handles.

AN
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Working Properties

Working properties relate to how a material responds to external forces and/or conditions.

The ability of a material to withstand force without breaking. Examples of forces include
pressure, tension, compression, shear and torsion. Materials may be strong in one force
but weak in another (e.g. concrete is strong in compression but weak in tension).

The ability of a material to resist wear, abrasion, scratching or denting.
Diamond is the hardest naturally occurring substance found on Earth.

The ability of a material to absorb energy without fracturing
[E][CEITI1A The ability of a material to be bent and shaped without breaking
The ability of a material to be stretched or pulled into a strand without breaking

The ability of a material to return to its original shape after being stretched,
bent or compressed
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Metals are elements that are usually found in rocks called ores.
Most metals have to be industrially extracted from the earth
through mining.

Metals are usually good conductors of heat and electricity
and have a high density and lustre. Most can be recycled.





